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Dow Jones Utility Average -



f<.t) US Markets close in 4 hrs and 3 mins

S&P 500

2,504.16
-4.08 t-0.16°.o)

Home Mail Flickr

-

Dow Jones Utility Average (ADJU)
* In watchliat

DJI - DJI Real Time Price. Currency in USD

732.76 +1.15 (+0.1 6%)
As of 11:58AM EDT. Market open.

Search for news, symbols or companies

Dow 30 Nasdaq

22,386.38 ‘ 6,432.76 >
-26.21 (-0.12%) ‘ -23.29 (-0.36%)

Tumblr News Sports Finance Entertainment Lifestyle Answers Groups More

Search

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Porffolio

Rick

Summary Conversations Options Components Historical Data

Pay off your mortgage
faster with a

15-year fixed loan

Select remaining balance

$ 22 5! 0 0 0
- To & Conations am

Quote Lookup

twicetheprice
0’ —. ‘F ji ‘ %

Time Period: Jan 01. 2016 - Sep 21, 2017 Show: Historical Prices

Frequency: Monthly Apply

Currency in USD , Download Data

Date Open Hi9h Low Close’ Adj Ciose” Volume

Sep Dl, 2017 743.84 755.37 728.53 731.61 731.61 5,529,600

Aug 01, 2017 726.96 750.32 722.95 743.24 743.24 8,298,100

Jul01, 2017 708.55 728.03 697.76 726.48 726.48 8,127,400

Jun 01, 2017 726.30 738.82 704.53 706.91 706.91 9,489,000

May 01, 2017 705.17 728.98 691.40 726.62 726.62 9,749,400

Apr01, 2017 696.69 711.47 691.11 704.35 704.35 8,304,300

Mar01, 2017 697.83 710.00 683.44 697.28 697.28 10,347,200

Feb 01, 2017 663.92 704.96 654.14 703.16 703.16 8,947,800

Jan 01, 2017 660.03 669.10 648.34 668.87 668.87 8,464,100

Dec 01, 2016 630.15 665.93 622.88 645.86 645.86 9,693,300

Nov01, 2016 674.91 675.03 616.19 632.67 632.67 3,373,100

Oct 01, 2016 667.33 679.09 638.22 675.23 675.23 2,804,900

Sep01, 2016 666.55 698.58 655.98 668.13 666.13 3,025,800

Aug01, 2016 710.33 712.65 662.38 666.87 666.87 2,997,800

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

• YahooRnance
• An Oath brand



Jul01, 2016 718.05 723.83 699.03 711.42 711.42 2,667,000

Jun 01, 2016 658.49 716.57 654.59 716.52 716.52 3,338,400

May 01, 2016 654.98 672.40 635.98 659.44 659.44 3,031,700

Apr 07, 2016 667.45 672.28 630.68 65444 654.44 2,825,000

Mar 07, 2016 623.13 669.46 607.58 668.57 668.57 3,725,100

Feb 01, 2016 610.96 637.93 606.14 620.70 620.70 3,796,100

Jan 01,2076 574.51 611.91 569.12 611.35 611.35 3,493,900

*Close price adjusted for splits. **Adjusted close price adjusted for both dividends and splits.
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14 MERGENT BOND RECORD September 2017

Corporate Bond Yield Averages
CORPORATE CORPORATE

AV. BY RATINGS RY GROUPS PUBLIC UTILITY BONUS INOUSTRIAL BONUS RAILROAO RONOS
CORP. Aaa Aa A Baa P.U. ND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2011
Jan. 5.56 5.04 5.26 5.53 6.09 5.64 5.46 ---- Jan. ---- 5.29 5.57 6.06 Jan . S.04 5.22 5.48 6.11 Jan.
Feb. 5.66 5.22 537 5.64 6.15 5.73 5.5% ---- Feb. ---- 5.42 5.68 6.10 Feb.5.225..31 5.59 6.19 Feb.
Mar. 5.55 5.13 5.28 5.52 6.03 5.62 5.48 ---- Mar. ---- 5.33 5.56 5.97 Mar.S.13 5.22 5.48 6.09 Mar.
Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 Apr. 5.32 5.55 5.98 Apr. 5.16 5.25 5.48 6.06 Apr.
May 5.33 4.96 5.06 5.29 5.78 5.38 5.27 May ---- 5.08 5.32 5.74 May 4.96 5.04 5.26 5.81 May
Ju&e 5.30 4.99 5.04 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 June 4.99 5.02 5.25 5.82 June
July 5.30 4.93 5.03 5.26 5.76 5.34 5.25 ---- July 5.05 5.27 5.70 July 4.93 4.99 5.25 5.81 July
Au°. 4.79 4.37 4.47 4.74 5.36 4.78 4.79 ---- Auo. ---- 4.44 4.69 5.22 Auo. 4.37 4.50 4.79 5.49 Asia.
Sept. 4.60 4.09 4.23 4.54 5.27 4.61 4.58 ---- Sept. 4.24 4.48 5.11 Sept. 4.09 4.21 4.59 5.42 Sept.
Oct. 4.60 3.98 4.16 4.54 5.37 4.66 4.54 ---- Oct. ---- 4.21 4.52 5.24 Oct. 3.98 4.11 4.56 5.50 Oct.
Nos. 4.39 3.87 3.97 4.34 5.14 4.37 4.41 ---- Nov. ---- 3.92 4.25 4.93 Nov. .3.87 4.01 413 5.34 Nov.
Dec. 1.47 3.93 4.03 4.40 5.25 4.47 4.47 ---- Dec. ---- 4.00 4.33 5.07 Dec. 3.93 4.06 4.46 5.43 Dec.
2012
Jan. 4.45 3.85 4.01 4.39 5.23 4.48 4.41 Jan. ---- 4.03 4.34 5.06 Jan 3.85 3.98 4.43 5.39 Jan.
Feb. 1.42 3.85 3.99 4.39 5.14 4.47 4.37 ---- Feb. ---- 4.02 4.36 5.02 Feb 3.85 3.96 4.41 5.26 Feb.
Mar. 4.54 3.99 4.14 4.51 5.23 4.59 4.50 ---- Mar. ---- 4.16 4.48 5.13 Mar .3.99 4.12 4.53 5.33 Mar.
Apr. 4.49 3.96 4.08 4.44 5.19 4.53 4.44 ---- Apr. ---- 4.10 4.40 5.11 Apr .3.96 4.06 44% 5.27 Apr.
May 4.33 3.80 3.91 4.26 5.07 4.36 4.30 ---- May 3.92 4.20 4.97 May 3.80 3.90 4.32 5.17 May
June 4.22 3.64 3.78 4.14 5.02 4.26 4.18 ---- JunC 3.79 4.08 4.91 JunC 3.64 3.77 4.18 5.13 JunC
July 4.03 3.40 3.54 3.93 4.87 4.12 3.93 ---- July 3.58 3.93 4.85 July 3.40 3.49 3.93 4.89 July
Auk. 4.09 3.48 3.61 3.99 4.91 4.18 3.99 ---- Aug. ---- 3.65 4.00 4.88 Aug 57 3.9% 4.93 Aug.
Sept. 4.09 3.49 3.68 4.01 4.84 4.17 4.00 ---- Sept. ---- 3.69 4.02 4.81 Sept 349 3.66 4.00 4.87 Sept.
Oct. 3.97 3.47 3.63 3.91) 4.58 4.05 3,89 ---- Oct. ---- 3.6% 3.91 4.54 Oct 3.47 3.5% 3.89 4.62 Oct.
Nov. 3.92 3.50 3.57 3.87 4.51 3.95 3.8% ---- Nov. ---- 3.60 3.84 4.42 Nov .3.50 3.54 3.89 4.60 Nov.
Dec. 4.05 3.65 3.70 3.98 4.63 4.10 3.99 ---- Dec. ---- 373 4.00 4.56 Dec 3.65 3.65 3.96 4.70 Dec.

2013
Jan. 4.19 3.80 3.87 4.14 4.73 4.24 4.14 ---- Jan. ---- 3.90 4.15 4.66 Jan. 3.80 3.84 4.13 4.81 Jan.
Feb. 4.27 3.90 3.95 4.19 4.85 4.29 4.25 ---- Feb. ---- 3.95 4.18 4.74 Feb. 3.90 3.95 4.20 4.95 Feb.
Mar. 4.29 3.93 3.97 4.23 4.85 4.29 4.29 ---- Mar. ---- 3.95 4.20 4.72 Mar. 3.93 3.98 4.25 4.99 Mar.
Apr. 4.07 3.73 3.77 4.03 4.59 4.08 4.07 ---- Apr. ---- 3.74 4.00 4.49 Apr. 3.73 3.79 4.05 4.69 Apr.
May 4.23 3.89 3.94 4.19 4.73 4.24 4.22 ---- May ---- 3.91 4.17 4.65 May 3.89 3.97 4.20 4.80 May
June 4.63 4.27 4.32 4.56 5.19 4.63 4.63 ---- JunC ---- 4.27 4.53 5.0% June 4.27 4.36 4.5% 5.29 June
July 4.76 4.34 4.46 4.69 5.32 4.7% 4.74 ---- July ---- 4.44 4.68 5.21 July 4.34 4.47 4.69 5.43 Jttly
Atia. 4.88 4.54 4.63 4.7% 5.42 4.85 4.92 ---- Aua. ---- 4.53 4.73 5.28 Ana. 4.54 4.72 4.83 5.57 Atia.
Sept. 4.95 4.64 4.69 4.85 5.47 4.90 4.99 ---- Sept. ---- 4.5% 4.80 5.31 Sept. 4.64 4.80 4.90 5.62 Sept.
Oct. 4.82 4.53 4.59 4.73 5.31 4.7% 4.86 ---- Oct. ---- 4.4% 4.70 5.17 Oct. 4.53 4.69 4.76 5.44 Oct.
No’. 4.91 4.63 4.67 4.82 5.38 4.86 4,95 ---- Nov. ---- 4.36 4.77 5.24 Nov. 4.63 4.79 4.85 5.52 Nov.
Dec. 4.92 4.62 4.68 4.8) 5.38 4.89 4.9 ---- Dec. ---- 4.59 4.81 3.25 Dec. 4.62 4.76 4.89 5.51 Dec.

4.76 4.49 4.53 4.69 5.19 4.72 4.78 — Jan. ---- 4.44 4.63 5.09 Jan. 4.49 4.62 4.74 5.29 Jan.
4.68 4.45 4.46 4.60 5.10 4.44 4.71 —— Feb. ---- 438 4.53 5.01 Feb. 445 4.54 4.66 5.19 Feb.
4.65 4.38 444 4.56 5.06 4.63 4.65 Mar. -—- 440 4.51 5.00 Mar. 4.3% 449 4.60 5.13 Mar.
4.52 4.24 4.33 4.45 4.90 4.52 4.51 —— Apr. -—- 4.30 4.41 4.85 Apr. 4.24 4.36 4.48 4.96 Apr.
4.38 4.16 4.20 4.31 4.76 4.37 4.40 --— May ---- 4.16 4.26 4.69 May 4.16 4.24 435 4.83 May
4.44 4.25 4.26 4.35 4.80 4.42 4.45 June ---- 4.23 4.29 4.73 JunC 4.25 4.29 4.41 4.86 June
4.37 4.16 4.20 4.28 4.73 4.35 4.39 July ---- 4.16 4.13 4.66 July 4.16 4.13 4.34 4.80 July
4.29 4.08 4.10 4.20 4.69 4.29 4.30 Atm. ---- 4.07 4.13 4.65 Asia. 4.08 4.13 4.26 4.72 Asia.
4.39 4.11 4.19 4.30 4.80 4.40 437 Set. ---- 4.1% 4.24 4.79 Sept. 4.11 4.19 4.35 4.82 Sept.
4.22 3.92 3.99 4.13 4.69 4.24 4.20 Oct. ---- 3.98 4.06 4.67 Oct. .3.92 4.00 4.20 4.70 Oct.
4.2% 3.92 4,04 4.18 4.79 4.29 4.26 Nov. ---- 4.03 4.09 4.75 Nov. 3.92 4.04 4.27 4.82 Nov.
4.17 3.79 3.89 4.05 4.74 4.18 4.15 Dec. ---- 3.90 3.95 4.70 Dec. 3.79 3.89 4.15 4.77

3.84 3.46 3.54 3.70 4.45 3.83 3.84 Jan. ---- 3.52 3.58 4.39 Jan 55 3.82 4.51 Jan.
3.93 3.61 3.44 3.81 4.51 3.91 3.94 Feb. ---- 3.62 3.67 4.44 Feb. 3.61 3.65 3.94 4.57 Feb.
3.98 3.64 3.70 3.85 4.54 3.97 3.97 Mar. ---- 3.67 3.74 4.51 Mar.3.64 3.72 3.96 4.56 Mar.
3.93 3.52 3.64 3.82 4.48 3.96 3.88 Apr. ---- 3.63 3.75 4.51 Apr. 3.52 3.65 3.89 4.45 Apr.
4.35 3.98 4.07 4.24 4.89 4.38 4.31 May ---- 4.05 4.17 4.91 May 3.98 4.09 430 4.86 May
4.56 4.19 4.27 4.45 5.13 4.60 4.52 June ---- 4.29 439 5.13 June 4.19 4.25 4.51 5.12 June
4.57 4.15 4.25 4.44 5.20 4.63 4.51 July ---- 4.27 4.40 5.22 July 4.15 4.22 449 5.18 July
4.48 4.04 4.13 4.32 5.19 4.54 442 Aua. ---- 4.13 4.15 5.23 Aua. 4.04 4.11 439 5.15 Aug.
4.59 4.07 4.21 4.43 5.34 4.68 4.49 Sept. ---- 4.25 4.39 5.42 Sept. 4.07 4.16 4.46 5.25 Sept.
4.52 3.95 4.11 4.33 5.34 4.63 4.40 Oct. ---- 4.13 4.29 5.47 Oct. 3.95 4.08 437 5.21 Oct.
4,62 406 4.21 4.43 5.46 4.73 4.51 Nov. ---- 4.22 4.40 5.57 Nov. 4.06 4.20 4.45 5.34 Nov.
4.58 3.97 4.16 4.38 5.46 4.69 447 Dec. ---- 4.16 435 5.55 Dec. .3.97 4.16 440 5.36 Dec.

2016
Jan. 4.56 4.00 4.12 435 5.45 4.62 4.50 —— Jan. ---- 4.09 4.27 549 Jan. 4.00 4.16 442 5.40 Jan.
Feb. 4.44 3.96 3.98 4.22 5.34 4.44 4.43 Feb. ---- 3.94 4.11 5.28 Feb. 3.96 4.02 4.33 5.39 Feb.
Mar 433 3.82 3.91 4.16 5.13 4.40 4.25 — Mar. ---- 3.93 4.16 5.12 Mar. .3.82 3.89 4.16 5.14 Mar
Apr 4.09 3.62 3.71 3.98 4.79 4.16 4.01 Apr. ---- 3.74 4.00 4.75 Apr. 3.62 3.67 3.95 4.82 Apr.
May 4.04 3.65 3.70 3.94 4.68 4.06 4.02 ‘clay ---- 3.65 3.93 4.60 May 3.65 3.73 3.95 4.75 May
June 3.91 3.50 3.60 3.80 4.53 3.93 3.88 June ---- 3.56 3.78 4.47 June 3.50 3.63 3.82 4.58 June
July 3.67 3.28 3.39 3.58 4.22 3.70 3.64 July -—- 3.36 3.57 4.16 July 3.28 3.42 3.58 4.27 July
Asia. 3.70 3.32 3.42 3.60 4.24 3.73 3.66 —— Aue. ---- 3.39 3.59 4.20 Ate. 3.32 3.45 3.61 4.27 Aua.
Sept. 3.78 341 3.50 3.68 4.31 3.80 3.75 — Sepi. —- 347 3.66 4.27 Sepi. 341 3.53 3.69 435 Sept.
Oct. 3.87 3.51 3.61 3.78 4.38 3.90 3.84 Oct. -—- 3.59 3.77 4.34 Oct. 3.Sl 3.63 3.79 4.40 Oct.
Nov. 4.20 3.86 3.94 4.11 4.71 4.2l 4.19 Nov. ---- 3.91 4.08 4.64 Nov. 3.86 3.97 4.14 4.77 Nov.
Dec. 4.36 4.06 4.12 4.28 4.83 4.39 4.33 Dec. ---- 4.11 4.27 4.79 Dec. 4.06 4.13 4.29 4.85 Dec.

2017
Jan. 4.22 3.92 3.98 4.16 4.66 4.24 4.20 ---- Jan. ---- 3.96 4.14 4.62 Jan. .3.92 4.00 4.17 4.70 Jan.
Feb. 4.23 3.95 4.01 4.18 4.64 4.25 4.21 ---- Feb. ---- 3.99 4.18 4.58 Feb. 3.95 4.02 4.19 4.70 Feb.
Mar. 4.28 4.01 4.06 4.23 4.68 4.30 4.27 ---- Mar. ---- 4.04 4.23 4.62 Mar. 4.01 4.07 4.23 4.74 Mar.
Apr 4.16 3.87 3.93 4.12 4.57 4.19 4.13 ---- Apr ---- 3.93 4.12 4.51 Apr 3.87 3.92 4.l 1 4.62 Apr
May 4.15 3.85 3.93 4.11 4.55 4.19 4.12 ---- May ---- 3.94 4.12 4.50 May 3.85 3.92 4.09 4.60 May
June 3.98 3.68 3.78 3.93 4.37 4.01 3.95 ---- June ---- 3.77 3.94 4.32 June 3.68 3.78 3.92 4.41 June
July 4.01 3.70 3.80 3.98 4.39 4.06 3.96 ---- July ---- 3.82 3.99 4.36 July 3.70 3.78 3.95 4.41 July
Aug. 3.92 3.63 3.72 3.88 4.31 3.92 3.92 ---- Aug. ---- 3.67 3.86 4.23 Aug. 3.63 3.76 3.90 4.38 Aug.

Nnteu: Muody’s®Long-Term Corporate Bond Yield As erages have been published daily since 1929. They are decried from pricing data on a regularly-replenished population of user 100 seasoned
corporate bonds in the US marhet, each uith current outstandings os er $100 million. The bonds base maturities as close as possible Irs 311 eurs, uith an aserage maturity of 28 years. The are dropped
from thc list if their remaining life falls below 20 years or if their ratings change. Bonds ssith deep discounts or steep premiums to par are generall’ excluded. All yields are yield-to-maturity calculated
on a semi-anaual compounding basis. Each obsersation is an unoeighted average. ssith Average Cusepuseate Yields representing the unsveighted average of the corresponding Average Industrial and
Aserage Public Utility obsersations. Because of the deaoh of Aaa -rated railroad teem bond issues. Msuusdy’s® Aaa railroad bond sield average o’as discontinned as of December 18, 1967. Moody’sY
Aaa public utilit’ aserage oas suspendedfrom Jan. 1984 thru Sept. 1984. Oct. t984hgure for last 14 business days only. The Railroad Bond Averages o’ere discontinued as of July 17. t989 because
of insutlicient frequenll tradable bonds. The July Oguees sseee based on 8 business das.
Because of the deaoh of Aaa rated public utility bond issues. Mosxls’sT Aaa public utility bond yield as’erage uvas discontinued as of December 10.2001.
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Overview/key takeaways
EIA’s Annual Energy Outlook provides modeled
projections of domestic energy markets through
2050, and includes cases with different
assumptions of macroeconomic growth, world
oil prices, technological progress, and energy
policies. With strong domestic production and
relatively flat demand, the United States
becomes a net energy exporter over the
projection period in most cases.

a 4Th.

— /
\47

The Annual Energy Ouflook provides long—term energy prjeetions
for the United States

Projections in the Annual Energy Outlook 2017(AE02017) are not predictions of what will happen, but

rather modeled projections of what may happen given certain assumptions and methodologies.

• The AEO is developed using the National Energy Modeling System (NEMS), an integrated model that

aims to capture various interactions of economic changes and energy supply, demand, and prices.

• Energy market projections are subject to much uncertainty, as many of the events that shape energy
markets and future developments in technologies, demographics, and resources cannot be foreseen with

certainty.

• More information about the assumptions used in developing these projections is available shortly after

the release of each AEO.

• The AEO is published pursuant to the Department of Energy Organization Act of 1977, which requires the

U.S. Energy Information Administration (EIA) Administrator to prepare annual reports on trends and

projections for energy use and supply.

U.S. Energy Intbrmation Administnition . #AEO2O17 www.eia.gov/aeo (4)



-Q
What .is the Reference case’?

The Reference case projection assumes trend improvement in known technologies, along with a view of

economic and demographic trends reflecting the current central views of leading economic forecasters

and demographers.

• It generally assumes that current laws and regulations affecting the energy sector, including sunset dates

for laws that have them, are unchanged throughout the projection period.

• The potential impacts of proposed legislation, regulations, or standards are not reflected in the Reference

case.

• EIA addresses the uncertainty inherent in energy projections by developing side cases with different

assumptions of macroeconomic growth, world oil prices, technological progress, and energy policies.

• Projections in the AEO should be interpreted with a clear understanding of the assumptions that inform

them and the limitations inherent in any modeling effort.

U.S. I:netg’, Inlotmution Administration #AEO2O1 7 www.eia.gov/aeo 5

____ ____ ____ ____ ____ ____/

&
What are the side cases?

• Oil prices are driven by global market balances that are mainly influenced by factors external to the

NEMS model. In the High Oil Price case, the price of Brent crude in 2016 dollars reaches $226 per barrel

(b) by 2040, compared to $109/b in the Reference case and $43/b in the Low Oil Price case.

• In the High Oil and Gas Resource and Technology case, lower costs and higher resource availability than

in the Reference case allow for higher production at lower prices. In the Low Oil and Gas Resource and

Technology case, more pessimistic assumptions about resources and costs are applied.

• The effects of economic assumptions on energy consumption are addressed in the High and Low

Economic Growth cases, which assume compound annual growth rates for U.S. gross domestic product

of 2.6% and 1.6%, respectively, from 2016—40, compared with 2.2% annual growth in the Reference

case.

• A case assuming that the Clean Power Plan (CPP) is not implemented can be compared with the

Reference case to show how the absence of that policy could affect energy markets and emissions.

U.S. Energy Infomiation Administration #AE02017 www.eia.gov/aeo (6)



Energy consumption varies minimally across all AEO cases—

Total energy consumption
quadrillion British thermal units

140
2016

history projections High Economic
Growth

120 LowOil Price

1

60 Low Oil and Gas
Resource and
Technology

40 Low Economic
Growth

20

0
1980 1990 2000 2010 2020 2030 2040

t.J.S. Euerg Inlormalion Administration #AEO2O1 7 www.eia.gov/aeo (7

r N , ‘,N, .—,,

—hounded by the High and Low Economic Growth cases

• In the Reference case, total energy consumption increases by 5% between 2016 and 2040.

• Because a significant portion of energy consumption is related to economic activity, energy consumption

is projected to increase by approximately 11% in the High Economic Growth case and to remain nearly

flat in the Low Economic Growth case.

• Although the Oil and Gas Resource and Technology cases affect the production of energy, the impact on

domestic energy consumption is less significant.

• In all AEO cases, the electric power sector remains the largest consumer of primary energy.

• Projections of total energy consumption (and supply) are sensitive to the conversions used to represent

the primary energy content of noncombustible energy resources. AE02017 uses fossil-equivalence to

represent the energy content of renewable fuels.

u.S. Energy Intormation Administration #AEO2O1 7 www.eia.gov/aeo (8



—Q
Domestic ener’ consumption remains relatively flat in the
Reference case—

Energy consumption (Reference case)
quadrillion British thermal units

45 2016

history projections

_____
_________

other renewable

0 I
I HJtdblofuels

1980 1990 2000 2010 2020 2030 2040

U.S Energy n[ormaton Administration #AEO2O1 7 www.eia.gov/aeo

—o (r’ 4

—btit the fuel mix changes significantly

• Overall U.S. energy consumption remains relatively flat in the Reference case, rising 5% from the 2016
level by 2040 and somewhat close to its previous peak. Varying assumptions about economic growth

rates or energy prices considered in the AEO2O1 7 side cases affect projected consumption.

• Natural gas use increases more than other fuel sources in terms of quantity of energy consumed, led by
demand from the industrial and electric power sectors.

• Petroleum consumption remains relatively flat as increases in energy efficiency offset growth in the
transportation and industrial activity measures.

• Coal consumption decreases as coal loses market share to natural gas and renewable generation in the
electric power sector.

• On a percentage basis, renewable energy grows the fastest because capital costs fall with increased

penetration and because current state and federal policies encourage its use.

• Liquid biofuels growth is constrained by relatively flat transportation energy use and blending limitations.

U.S. Energy lntbrmation Administration #AEO2O1 7 www.eia.gov/aeo ( IO)
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Energy production ranges from nearly flat in the Low OIl and Gas
Resource and Technology case—

Total energy production
quadrillion British thermal units

140
2016

High Oil and Gas
Resource and

120 Technology
High Oil Price

100 High Economic
Growth

80 Reference
Low Economic

60
Growth
Low Oil Price
Low Oil and Gas
Resource and
Technology

/

—,J

—to continued growth in the High Resource and Technology case

• Unlike energy consumption, which varies less across AE02017 cases, projections of energy production

vary widely.

• Total energy production increases by more than 20% from 2016 through 2040 in the Reference case, led
by increases in renewables, natural gas, and crude oil production.

• Production growth is dependent on technology, resources, and market conditions.

• The High Oil and Gas Resource and Technology case assumes higher estimates of unproved Alaska

resources; offshore Lower 48 resources; and onshore Lower 48 tight oil, tight gas, and shale gas
resources than in the Reference case. This case also assumes lower costs of producing these resources.
The Low Oil and Gas Resource and Technology case assumes the opposite.

• The High Oil Price case illustrates the impact of higher world demand for petroleum products, lower

Organization of the Petroleum Exporting Countries (OPEC) upstream investment, and higher non-OPEC
exploration and development costs. The Low Oil Price case assumes the opposite.

()

projections

40

20

0
1980 1990 2000 2010 2020 2030 2040

U.S. Eiierg Intormauon Administration #AEO2O1 7 w.eia.gov/aeo ( N)

1.J.S. Energy tnfbrmation Administration #AE02017 www.eia.gov/aeo



-Q
U.S. energy production continues to increase in the Reference case—

Energy production (Reference case)
quadrillion British thermal units

40 dry natural gas

crude oil and
lease condensate

coal
other renewable
energy
nuclear
natural gas plant
liquids

2040 hydro

—Q i.p: •

—led by growth in natural gas and renewahies

• Natural gas production accounts for nearly 40% of U.S. energy production by 2040 in the Reference

case. Varying assumptions about resources, technology, and prices in alternative cases significantly

affect the projection for U.S. production.

• Crude oil production in the Reference case increases from current levels, then levels off around 2025 as

tight oil development moves into less productive areas. Like natural gas, projected crude oil production

varies considerably with assumptions about resources and technology.

• Coal production trends in the Reference case reflect the domestic regulatory environment, including the

implementation of the Clean Power Plan, and export market constraints.

• Nonhydroelectric renewable energy production grows, reflecting cost reductions and existing policies at

the federal and state level that promote the use of wind and solar energy.

• Nuclear generation declines modestly over 2017—40 in the Reference case as new builds already being
developed and plant uprates nearly offset retirements. The decline in nuclear generation accelerates

beyond 2040 as a significant share of existing plants is assumed to be retired at age 60.
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The United States becomes a net energy exporter in most cases—

Net energy trade
quadrillion British thermal units
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——and under high resource and technology assumptions, net exports
are significantly higher than in the Reference case

• The United States is projected to become a net energy exporter by 2026 in the Reference case

projections, but the transition occurs earlier in three of the AE02017 side cases.

• Net exports are highest in the High Oil and Gas Resource and Technology case as favorable geology and

technological developments combine to produce oil and natural gas at lower prices.

• The High Oil Price case includes favorable economic conditions for producers, but consumption is lower

in response to higher prices. Without substantial improvements in technology and more favorable

resource availability, U.S. energy production declines in the 2030s.

• In the Low Oil Price and Low Oil and Gas Resource and Technology cases, the United States remains a

net importer over the analysis period.

• In the Low Oil and Gas Resource and Technology case, the conditions are unfavorable for U.S. crude oil

production at levels that support exports.

• In the Low Oil Price case, prices are too low to provide a strong incentive for high U.S. production.

U.S. Energy Intbrmation Administration #AEO2O1 7 www.eia.gov/aeo 16
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The United States becomes a net energy exporter in the Reference
case—

Energy trade (Reference case)
quadrillion British thermal units

Net energy trade (Reference case)
quadrillion British thermal units

net imports

net exports

—Q ti:,—

—as natural gas exports increase and net petroleum imports decrease

• The United States has been a net energy importer since 1953, but declining energy imports and growing

energy exports make the United States a net energy exporter by 2026 in the Reference case projection.

• Crude oil and petroleum products dominate U.S. energy trade. The United States is both an importer and
exporter of petroleum liquids, importing mostly crude oil and exporting mostly petroleum products such as

gasoline and diesel throughout the Reference case projection.

• Natural gas trade, which has historically been mostly shipments by pipeline from Canada and to Mexico,

is projected to be increasingly dominated by liquefied natural gas exports to more distant destinations.

• The United States continues to be a net exporter of coal (including coal coke), but its exports growth is
not expected to increase significantly because of competition from other global suppliers closer to major
markets.

(18)
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Energy-related carbon dioxide emissions decline in most AEO
cases—

Energy-related carbon dioxide emissions
billion metric tons of carbon dioxide
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-o7
—with the highest emissions projected in the No Clean Power Plan
case

• The electric power sector accounted for about 40% of the U.S. total energy-related carbon dioxide (C02)
emissions in 2011, with a declining share in recent years.

• The Clean Power Plan (CPP), which is currently stayed pending judicial review1 requires states to
develop plans to reduce C02 emissions from existing generating units that use fossil fuels.

• Combined with lower natural gas prices and the extension of renewable tax credits, the CPP accelerates
a shift toward less carbon-intensive electricity generation.

• The Reference case includes the CPP and assumes that states select the mass-based limits on C02
emissions. An alternative case in AE02017 assumes that the CPP is not implemented.

• AE02016 included extensive analysis of the CPP and presented several side cases that examined

various compliance options available to states.

I.1.S. Energy Information Administration #AEO2O1 7 www.eia.gov/aeo (20)
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Reference case energy-related carbon dioxide emissions fall—

U.S. energy-related carbon dioxide emissions (Reference case)
billion metric tons of carbon dioxide billion metric tons of carbon dioxide
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—btit at a slower rate than in the recent past

• From 2005 to 2016, energy-related carbon dioxide (C02) emissions fell at an average annual rate of

1.4%. From 2016 to 2040, energy-related 002 emissions fall 0.2% annually in the Reference case.

• In the industrial sector, growth in domestic industries, such as bulk chemicals, leads to higher energy

consumption and emissions.

• In the electric power sector, coal-fired plants are replaced primarily with new natural gas, solar, and wind

capacity, which reduces electricity-related C02 emissions.

• Direct emissions in the residential and commercial building sectors are largely from space heating, water

heating, and cooking equipment. The 002 emissions associated with the use of electricity in these

sectors exceed the direct emissions from these sectors.

• Energy-related 002 emissions from the transportation sector surpassed those from the electric power

sector in 2016. Transportation 002 emissions remain relatively flat after 2030 as consumption and the

carbon intensity of transportation fuels stay relatively constant.

t.].S. Energy Infonuation Adinimstration #AEO2O1 7 www.eia.gov/aeo (22)
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Although population and economic output per capita are assumed to
continue rising—

U.S. population Gross domestic product Energy intensity Carbon intensity
million people per capita thousand British thermal metric tons C02 per billion

thousand dollars per units pet dollar British thermal units
person

400 2016
80 2016 14 2016 2016

history history history 70
history

8 40 Reference

200 40
6 30

150 30

100 20
4 20

50 10 2 10

0 0 0 0
1980 2010 2040 1980 2010 2040 1980 2010 2040 1980 2010 2040

U.S. Energy lnthrmation Administration #AEO2O1 7 www.eia.gov/aeo ç 23

—o .

—energy intensity and carbon intensity are projected to continue

falling in the Reference case

In the United States, the amount of energy used per unit of economic growth (energy intensity) has

declined steadily for many years, while the amount of C02 emissions associated with energy

consumption (carbon intensity) has generally declined since 2008.

• These trends are projected to continue as energy efficiency, fuel economy improvements, and structural

changes in the economy all lower energy intensity.

• Carbon intensity declines largely as a result of changes in the U.S. energy mix that reduce the

consumption of carbon-intensive fuels and increase the use of low- or no-carbon fuels.

• By 2040, energy intensity and carbon intensity are 37% and 10% lower than their respective 2016 values

in the Reference case, which assumes only the laws and regulations currently in place.

U.S. Fiiergv lntbrmation Administration
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Di Hereiit macroeconomic assumptions address the energy
implications of the uncertainty—

Gross domestic product
trillion 2009 dollars
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—surrounding future economic trends

• The Reference, High Economic Growth, and Low Economic Growth cases illustrate three possible paths

for U.S. economic growth. The High Economic Growth case assumes higher annual growth and lower

annual inflation rates (2.6% and 1.9%, respectively) than in the Reference case (2.2% and 2.1%,

respectively), while the Low Economic Growth case assumes lower growth and higher inflation rates

(1.6% and 3.2%, respectively).

• In general, higher economic growth (as measured by gross domestic product) leads to greater

investment, increased consumption of goods and services, more trade, and greater energy consumption.

• Differences among the cases reflect different expectations for growth in population, labor force, capital

stock, and productivity. These changes affect growth rates in household formation, industrial activity, and

amounts of travel, as well as investment decisions for energy production.

• All three cases assume smooth economic growth and do not anticipate business cycles or large

economic shocks.

#AE02017 www.eia.gov/aeo (26)
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Reference case oil prices rise from current levels while natural gas
prices remain relatively low—

North Sea Brent oil price
2016 dollars per barrel

Henry Hub natural gas price
2016 dollars per million Btu

Low Oil and
Gas Resource
and
Technology
High Oil ce
Reference
Low Oil Price
High Oil and
Gas Resource
and
Technology

—0
—price paths in the side cases are very different from those in the
Reference case

• In real terms, crude oil prices in 2016 (based on the global benchmark North Sea Brent) were at their

lowest levels since 2004, and natural gas prices (based on the domestic benchmark Henry Hub) were the

lowest since prior to 1990. Both prices are projected to increase over the projection period.

• Crude oil prices in the Reference case are projected to rise at a faster rate in the near term than in the

long term. However, price paths vary significantly across the AE02017 side cases that differ in

assumptions about U.S. resources and technology and global market conditions.

• Natural gas prices in the Reference case also rise and then remain relatively flat at about $5 per million

British thermal units (MMBtu) over 2030—40, then rise again over the following decade (not shown on the

graph). Projected U.S. natural gas prices are highly sensitive to assumptions about domestic resource

and technology explored in the side cases.
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United States crude oil and natural gas production depends on oil
prices—

— /
- -,

—as well as resource availability and technological improvements

• Projections of tight oil and shale gas production are uncertain because large portions of the known

formations have relatively little or no production history, and extraction technologies and practices

continue to evolve rapidly. Continued high rates of drilling technology improvement could increase well

productivity and reduce drilling, completion, and production costs.

• In the High Oil and Gas Resource and Technology case, both crude oil and natural gas production

continue to grow.

• Crude oil prices affect natural gas production primarily through changes in global natural gas

consumption/exports, as well as increases in natural gas production from oil formations (associated gas).

• In the High Oil Price case, the difference between the crude oil and natural gas prices creates more

incentive to consume natural gas in energy-intensive industries and for transportation, and to export it

overseas as liquefied natural gas, all of which drive U.S. production upward. Without the more favorable

resources and technological developments found in the High Oil and Gas Resource and Technology

case, U.S. crude oil production begins to decline in the High Oil Price case, and by 2040, production is

neatly the same as in the Reference case.

#AE02017 www.eia.gov/aeo

history

Dry natural gas production
trillion cubic feet

Crude oil production
million barrels per day

18
2016

projections
16

14

12

10

8

50
2016

history

40

projections

30

6

4

2

0
2000

20

High Oil and
Gas
Resource
and
Tech no logy
Reference
Low Oil Price
Low Oil and
Gas
Resource
and
Technology

10

2010 2020 2030
0

U S. Eiierg in1rma1ion Administration

2040 2000 2010 2020 2030 2040

#AE02017 www.eia.gov/aeo t9)

ItS. Energy tnlbrmation Administration 30



jiG Critical drivers and
uncertainty
Various factors influence the model results in
AE02017, including: new and existing laws
and regulations, updated data, changing market
conditions, and model improvements since
AEO2OI 6.

at C C%t

New laws and regulations rellected in the Reference Case

California state law SB-32, which was passed in 2016, requires statewide greenhouse gas emissions to
be 40% below the 1990 level by 2030. This law has cross-cutting effects in California, particularly on

electricity and transportation emissions, and also has national implications because of the size of

California’s energy market.

• The second phase of Federal Greenhouse Gas and Fuel Efficiency standards for medium- and heavy

duty vehicles was issued in 2016. These standards, which ramp up through model year 2027, reduce

energy consumption in the transportation sector in the midterm.

U.S. Energy lnlbmmtwn Administration #AE02017 www.eia.gov/aeo (32)
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Signilicant data updates

• Data from the 2012 Commercial Buildings Energy Consumption Survey (CBECS) were released in 2016,
leading to revised estimates of commercial building mix and energy consumption.

• Updated data on lower battery costs increased EIAs outlook for sales of battery electric vehicles and
plug-in hybrid electric vehicles.

US. Encrg Inlotmation Admtnistration #AEO2O1 7 www.eia.gov/aeo 33

0
Model improvements

• This AEO is the first projection to include model results through 2050, which are available on the AEO
The graphics in this presentation focus on projections through 2040.

• AE02017 better captures the dynamics of well productivity that occur when tight oil development moves
into less productive areas and as tighter well spacing in established areas diminishes the productivity of
each well.

• In contrast to priorAEOs, the AE02017 Reference case does not assume all nuclear plants that operate
through the end of a 60-year period (a 40-year initial operating license plus a 20-year license renewal
period) will apply for and receive a subsequent license renewal (SLR) and operate for an additional 20
years. Instead, 25% of reactors reaching age 60 are assumed to retire.

U S [ncrg Inlorm tion \dinmistraion #AEO2O 17 www eia gov/aeo ( 34
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Changing market conditions

Continuing the trend in previous AEOs, demand for crude oil imports weakens as Lower 48 onshore tight
oil development continues to be the main driver of total U.S. crude oil production, accounting for about
60% of cumulative domestic production between 2016 and 2040 in the Reference case.

• Policy-driven economic incentives accelerate renewable generation. With a continued (but reduced) tax
credit, solar capacity growth continues throughout the projection period, while tax credits provided for
plants entering service until, but no later than 2024, provide incentives for new wind capacity in the near
term.

• With solar energy’s declining capital costs and solar electricity output that is highest during times of high
(on-peak) demand, solar capacity is anticipated to grow throughout the projection period.

US. Energ Information Administration #AE02017 www.eia.gov/aeo (35
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FIA will continue to update and reflne the market dynamics and
technologies in future AEOs, especially with the projection extended
to 2050. Ongoing work aims to:
Electric Power

• Energy storage: Improve the representation of energy storage to accommodate multiple grid services
including spinning reserve and renewables integration.

• Renewable generation: Include improved representation of intermittent generation resources such as
wind and solar. Examine the potential for transmission enhancements to mitigate regional effects of high
levels of wind and solar generation. Develop higher resolution time-of-day and seasonal value and
operational impact of wind.

• Utility rate structure: Estimate the impact of high levels of distributed photovoltaic generation on utility
rate structure.

• Generator retirement: Assess the vintage of the electric generation fleet and potential for future
retirements and life extension for all technologies, including existing nuclear, coal, natural gas, and
renewable fleets.

tJ.S. Energy Infbnnation Administration #AEO2O1 7 www.eia.govlaeo (36)
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EIA will continue to update and refine the market dynamics and
technologies in future AEOs, especially with the projection extended
to 2050. Ongoin work aims to:
liquid Fuels

• Natural gas plant liquids: Re-examine and improve natural gas plant liquids production to allow for
changing proportions in produced natural gas over time.

• Technology: Update biofuels and emerging technological assumptions for gas-to-liquids, coal-to-liquids,
and carbon sequestration. Improve feedstock curves for all biofuel technologies.

Natural Gas

• Transmission: Improve representation of natural gas market flows with a redesigned NEMS module,
allowing for increased flexibility to respond to changing market dynamics tie., changing regional flows/bi
directional flow). Improve regional and temporal granularity.

[JS. t:fletgy Intormal.ion Administration #AEO2O1 7 www.eia.gov/aeo 37

0
HA will continue to update and refine the market dynamics and
technologies in future AEOs, especially with the projection extended
to 205t). Ongoing work aims to:

Transportation

• Technology: Add autonomous vehicle technologies in the transportation sector and consider their
implications for on-road fuel economy and total travel demand. Develop the capability to evaluate
scenarios where commercial delivery vehicles can operate without human operators and do not require
occupant protection features.

• Behavior: Examine the impact of ridesharing programs on travel behavior, including the amount of travel
and vehicle choice decisions.

• Fleet mix: Examine determinants of the evolution of the light-duty vehicle fleet mix, which can affect fuel
use given the different fuel economy standards for passenger cars and light trucks.

U.S. Energy Intbnmition Administration #AE02017 www.eia.gov/aeo (38)
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EIA xviii continue to update and refine the market dynamics and
technologies in future AEOs, especially with the projection extended
to 2050. Ongoing work aims to:
Buildings

• Distributed generation: Conduct further research and enhance building representation of distributed
generation such as photovoltaic, including battery technologies.

• Technology: Review the spread of light emitting diodes and other efficient technologies in buildings.

Investigate the adoption of sensor technologies for lights and heating/air conditioning in buildings.

Industrial

• Technology: Incorporate technological change into the industrial model. Apply ongoing technology

assessment research in metal-based durables and bulk chemicals to revise energy-intensity projections

in those industries.

ti. S I nerg In formation Administration

• Environment: Research the feasibility of carbon capture and storage and implement for carbon-intensive

industries such as bulk chemicals, steel, and cement.

I I
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U.S. petroleum product consumption remains below 2005 levels
through 2040 in most AE02017 cases—

Petroleum product consumption Crude oil production
million barrels per day million barrels per day
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0
—while crude oil production rebounds from recent declines

• In all cases, U.S. petroleum consumption is projected to remain below the 2005 level, the highest

recorded to date, through 2040.

• Low oil prices result in increased domestic consumption in the Low Oil Price case. Simultaneously, low

prices drive down domestic production, resulting in generally higher import levels.

• The domestic wellhead price does not change significantly in the economic growth cases, resulting in

consumption that is similar to the Reference case level.

• Reference case U.S. crude oil production is projected to recover from recent declines, as upstream

producers increase output because of the combined effects of the rise in prices from recent lows and cost

reductions.

• In the Reference case, higher refinery inputs in the near term absorb higher forecast levels of U.S. crude

oil production, limiting changes to imports. Eventually, net crude oil imports increase because domestic

crude production does not keep pace with refinery inputs as domestic refiners expand product exports.
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Tight oil dominates US. production in the Reference case—

Crude oil production
million barrels per day
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—but othet’ types of oil production continue to yield significant
volumes

• Despite rising prices, Reference case U.S. crude oil production levels off between 10 and 11 million
barrels per day as tight oil development moves into less productive areas and as well productivity
gradually decreases.

• Lower 48 onshore tight oil development continues to be the main driver of total U.S. crude oil production,
accounting for about 60% of the total cumulative domestic production in the Reference case domestic
between 2016 and 2040.

• Announced discoveries in deepwater Gulf of Mexico lead to production increases in the Lower 48 states
offshore through 2020. Reference case offshore production then declines until 2034, with the rate of
decline slowing through 2040 as production from new discoveries offset declines in legacy fields.

• In the High Oil and Gas Resource and Technology case, higher well productivity reduces development
and production costs per unit, resulting in more resource development than in the Reference case.
These assumptions are based on higher initial estimated ultimate recovery per well, larger volumes of
onshore Lower 48 tight oil and shale gas resources, and higher rates of long-term technology
improvement.

IIS. Eiierg IntonTifitlon Administration #AE02017 www.eia.gov/aeo t 44
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The Southwest and Dakotas/Rocky Mountains regions lead growth in
tight oil production in the Retrence case—

Lower 48 onshore crude oil production by region (Reference case)
million barrels per day
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—and the Gulf Coast region remains an important contributor to

overall production l.evel.s

• Growth in Lower 48 onshore crude oil production is projected to occur mainly in the Southwest,

Dakotas/Rocky Mountains, and Gulf Coast regions.

• Growth in crude oil production in the Southwest is supported by increases in the Permian basin, which
includes both tight and non-tight formations.

• Growth in the Dakotas/Rocky Mountains crude oil production is driven by increased production from the
Bakken play, which is exclusively tight oil.

• Production in the Gulf Coast region, primarily from the Eagle Ford and Austin Chalk plays, increases

throughout most of the projection period.

#AE02017 www.eia.gov/aeo (46)
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In most cases, the United States remains a net petroleum importer—

Petroleum net imports as a percentage of products supplied
percent
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—but in the High Oil Price and the High Oil and Gas Resource and
Technology cases, the United States becomes a net exporter

• In the Reference case, net crude oil and petroleum product imports as a percentage of U.S. product
supplied fall through 2030.

• The Low Oil Price case results in lower U.S. crude oil production because of the lack of economic
incentive for producers to drill in higher-cost tight oil formations and offshore crude oil reserves. Relatively
lower prices in this case result in higher domestic product demand that promotes higher crude oil and
petroleum product imports.

• In the High Oil Price case, high crude oil prices lead to increased U.S. crude oil production from higher-
cost production areas and result in lower domestic petroleum product demand, which leads to lower
product imports.

• In the High Oil and Gas Resource and Technology case, U.S. crude oil and petroleum liquids exports are
higher compared with the Reference case.

48

-20 net exports
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U.S. motor gasoline consumption and exports are sensitive to
chamzes in prices—

Motor gasoline consumption and gross exportsMotor gasoline retail Reference
million barrels per dayprices
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—although efficiency improvements result in declining consumption
across all cases

U.S. average retail prices for motor gasoline are driven largely by changes in crude oil prices because

crude oil is the main input used to produce motor gasoline.

• Improvements in vehicle fuel efficiency contribute to falling U.S. motor gasoline consumption, while high
levels of refinery output result in continued growth of motor gasoline exports through 2040.

• In the Low Oil Price case, greater domestic motor gasoline consumption and lower domestic crude oil
production results in lower exports of motor gasoline.

• The High Oil Price case results in lower domestic motor gasoline consumption and greater exports,

reflecting the domestic gasoline demand response to higher prices as well as the U.S. refining industry’s
competitive advantage.

U.S. Energy Information Administration #AEO2O1 7 www.eia.gov/aeo (50
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U.S. natural gas consumption increases across most cases through
most of the projection period—

Natural gas consumption
trillion cubic feet
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—and in combination with growing net exports, supports production

growth

• In the Reference case, natural gas production over the 20 16—20 period is projected to grow at about the

same rapid rate (nearly 4% annual average) as it has since 2005. Since 2005, technologies to more

efficiently produce natural gas from shale and tight formations have driven prices down, spurring growth

in consumption and net exports.

• Beyond 2020, natural gas production in the Reference case is projected to grow at a lower rate (1.0%

annual average) as net export growth moderates, domestic natural gas use becomes more efficient, and

prices slowly rise. Rising prices are moderated by assumed advances in oil and natural gas extraction

technologies.

• Near-term production growth is supported by large, capital-intensive projects, such as new liquefaction

export terminals and petrochemical plants, built in response to low natural gas prices.

• Despite decreasing in the near term, in all cases, other than the Low Oil and Gas Resource and

Technology case, U.S. natural gas consumption is expected to increase during much of the projection

period.
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Natural gas prices are troiected to increase—

Natural gas spot price at Henry Hub
2016 dollars per million British thermal units
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—and are sensitive to the availability of new technology and
resources

• The range of projected Henry Hub natural gas prices depends on the assumptions about the availability

of oil and natural gas resources and drilling technology.

• In the Reference case, the natural gas spot prices at the U.S. benchmark Henry Hub in Louisiana rise

because of increased drilling levels, production expansion into less prolific and more expensive-to-

produce areas, and demand from both petrochemical and liquefied natural gas export facilities.

• Reference case prices rise modestly from 2020 through 2030 as electric power consumption increases;

however, natural gas prices stay relatively flat after 2030 as technology improvements keep pace with

rising demand.

• In the High Oil and Gas Resource and Technology case, lower costs and higher resource availability

allow for increased levels of production at lower prices, increasing domestic consumption and exports.

• In the Low Oil and Gas Resource and Technology case, prices near historical highs drive down domestic

consumption and exports.
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U.S. natural gas production growth is the result of continued
development of shale gas and tight oil plays—

projections
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—which iccourtt for nearly two—thIrds of natural gas production by
2040

• Production from shale gas and associated gas from tight oil plays is the largest contributor to natural gas

production growth, accounting for nearly two-thirds of total U.S. production by 2040 in the Reference

case.

• Tight gas production is the second-largest source of domestic natural gas supply in the Reference case,

but its share falls through the late-2020s as the result of growing development of shale gas and tight oil

plays.

• As new discoveries offset declines in legacy fields, offshore natural gas production in the United States

increases over the projection period.

• Production of coalbed methane generally continues to decline through 2040 because of unfavorable

economic conditions for producing that resource.

t 58)

Dry natural gas production by type
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Plays in the East lead production oIU.S. natural gas from shale

billion cubic feet per day

90

80

70

60

50

40

30

20

10

0
——but Gulf Coast onshore production also grows

• Continued development of the Marcellus and Utica plays in the East is the main driver of growth in total
U.S. shale gas production and the main source of total U.S. dry natural gas production.

• Production from the Eagle Ford and Haynesville plays along the Gulf Coast is a secondary contributor to
domestic dry natural gas production, with production largely leveling off in the 2030s.

• Continued technological advancement and improvement in industry practices is expected to lower costs
and to increase the expected ultimate recovery per well. These changes have a significant cumulative
effect in plays that extend over wide areas and have large undeveloped resources (Marcellus, Utica, and
Haynesville).

resources in the Refirence case—

Shale gas production by region
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increasing demand from industrial and electric power markets drive
rising domestic consumption of natural gas in the Reference case—

Natural gas consumption by sector
trillion cubic feet
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—\uth comparatively little growth in the residential and commercial
sectors

• The industrial sector is the largest consumer of natural gas during most years in the Reference case

projections. Major natural gas consumers include the petrochemical industry (where natural gas is used
as a feedstock in the production of methanol, ammonia, and fertilizer), other energy-intensive industries

that use natural gas for heat and power, and liquefied natural gas producers.

• After a brief near-term decline attributable to strong growth in renewables generation and price

competition with coal, natural gas used for electric power generation generally increases after 2020. In
particular, the Clean Power Plan (CPP) and the scheduled expiration of renewable tax credits in the mid
2020s result in an increase in the electric power sector’s natural gas use. Natural gas consumption in the
electric power sector is about 6% higher in the Reference case in 2040 than the No CPP case.

Natural gas consumption in the residential and commercial sectors remains largely flat as a result of
efficiency gains that balance increases in the number of housing units and commercial floor space.

Although natural gas use rises in the transportation sector, it remains a small share of both total natural
gas consumption and transportation fuel demand.
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U.S. LNG export levels vary across cases and reflect both the level of
global demand—

Liquefied natural gas exports
trillion cubic feet
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Oil-to-natural gas price ratio
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—and the difference between domestic and global natural gas prices.

with the latter more heavily influenced by oil prices

Currently, most liquefied natural gas (LNG) is traded under oil price-linked contracts, in part because oil
can substitute for natural gas in industry and for power generation. However, as the LNG market
expands, contracts are expected to change, weakening their ties to oil prices.

• When the oil-to-natural gas price ratio is highest, as in the High Oil Price case, U.S. LNG exports are at
their highest levels. Demand for LNG generally increases as consumers move away from petroleum
products, and LNG produced in the United States has the advantage of domestic spot prices that are less
sensitive to global oil prices than supplies from other sources. In the Low Oil Price case, LNG exports
from the United States are at their lowest levels throughout the projection period.

• In the High Oil and Gas Resource and Technology case, low U.S. natural gas prices make U.S. LNG
exports competitive relative to other suppliers. Conversely, higher U.S. natural gas prices in the Low Oil
and Gas Resource and Technology case result in lower U.S. LNG exports.

#AE02017 www.eia.gov/aeo ( )
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Increased natural gas trade is dominated by licyuefled natural gas
exports in the Reference case—

Natural gas trade
trillion cubic feet
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—while pipeline imports into the United States continue to decline

• In the Reference case, liquefied natural gas (LNG) is projected to dominate U.S. natural gas exports by

the early-2020s. The first LNG export facility in the Lower 48, Sabine Pass, began operations in 2016,

and four more LNG export facilities are scheduled to be completed by 2020.

• After 2020, U.S. exports of LNG grow at a more modest rate as U.S.-sourced LNG becomes less

competitive in global energy markets.

• U.S. natural gas exports to Mexico continue to rise in the short term as pipeline infrastructure currently

under development allows for rising exports to meet Mexico’s increased demand for natural gas to fuel

electric power generation.

• U.S. imports of natural gas from Canada, primarily from the West where most of Canada’s natural gas is

produced, continue to decline, while U.S. exports to Canada—primarily to the East—continue to increase

because of Eastern Canada’s proximity to abundant natural gas resources in the Marcellus basin.
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Electricity
As demand grows modestly, the primary driver
for new capacity in the Reference case is the
retirement of older, less efficient fossil fuel
units—largely spurted by the Clean Power Plan
fCPP)—and the near-term availability of
renewable energy tax credits. Even if the CPP
is not implemented, low natural gas prices and
the tax credits result in natural gas and
renewables as the primary sources of new
generation capacity. The future generation mix
is sensitive to the price of natural gas and the
growth in electricity demand.
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Fuel prices and current laws and regulations drive growing shares ol
renewahies and natural gas in the electricity generation mix—

U.S. net electricity generation from select fuels
billion kilowatthours
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0
-—as coals share declines over time in the Reference case

• Fuel prices drive near-term natural gas and coal shares. As natural gas prices rebound from their 20-

year lows which occurred in 2016, coal regains a larger generation share over natural gas through 2020.

• Federal tax credits drive near-term growth in renewable generation, displacing growth in natural gas.

• In the longer term, policy (Clean Power Plan, renewables tax credits, and California’s SB32) and

unfavorable economic conditions compared with natural gas and renewables result in declining coal

generation and growing natural gas and renewables generation in the Reference case.
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Lower capital costs and the availability of tax credits boost near-term
‘vind additions and sustain solar additions—

Annual electricity generating capacity additions and retirements (Reference case)
g igawatts
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wind

— oil and gas
—

— -j
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— other
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—whereas coal-fired unit retirements in the Reference case are
driven by low natural gas prices and the Clean Power Plan

• In the Reference case, nearly 70 gigawatts (GW) of new wind and solar photovoltaic (PV) capacity is

added over 2017—21, encouraged by declining capital costs and the availability of tax credits.

• Most of the wind capacity used to comply with the Clean Power Plan (CPP) is built prior to the scheduled

expiration of the production tax credit for wind plants coming online by the end of 2023, although wind is

still likely to be competitive without the tax credits.

• Continued retirements of older, less efficient fossil fuel units under the CPP support a consistent market

for new generating capacity throughout the projection period.

• After 2030, new generation capacity additions are split primarily between solar and natural gas, with solar

capacity representing more than 50% of new capacity additions in the Reference case between 2030 and

2040.
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Natural gas resource availability affects prices that plays a critical role
in determining the mix of coal, natural gas, and renewable generation—

Electricity generation from selected fuels
billion kilowatthours
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0
—as seen in the resource and technology cases

• Lower natural gas prices, which occur in the High Oil and Gas Resource and Technology case, lead to

natural gas-fired electricity generation displacing coal-fired generation. In this case, and relative to the

Reference case, natural gas maintains its market-share lead over coal through 2040, and it displaces

some renewables market share relative to the Reference case.

• Higher natural gas prices, which occur in the Low Oil and Gas Resource and Technology case, favor

growth of renewables. Relative to the Reference case, coal-fired generation regains market share from

natural gas in the near term, but because of carbon emission limits imposed by the Clean Power Plan,

renewables ultimately gain a larger market share.
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Electricity use continues to increase—

Electricity use by end-use demand sector
billion kilowatthours
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—but the rate of growth remains lower than historic averages in the
Reference case

• In recent history, the growth in electricity demand has slowed as older equipment was replaced with

newer, more efficient stock, as efficiency standards were implemented and technology change occurred,

particularly in lighting and other appliances. The demographic and economic factors driving this trend

included slowing population growth and a shifting economy toward less energy-intensive industries.

• While growth in the economy and electricity demand remain linked, historically the linkage has continued

to shift toward much slower electricity demand growth relative to economic growth.

• Growth in electricity demand, while relatively low historically, begins to rise slowly across the projection

period as demand for electric services is only partially offset by regulatory compliance and efficiency

gains in electricity-using equipment.

• Growth in direct use generation above growth in sales is primarily the result of the adoption of rooftop

photovoltaic (PV) and natural gas-fired combined heat and power (CHP).
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Wind and solar generation become the predominant sources of
renewable generation in the Reference case—

Renewable electricity generation (Reference case)
billion kilowaffhours
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600 history projections
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—with each surpassing hydroelectric generation

• The Clean Power Plan (CPP) and state-defined Renewable Portfolio Standards (RPS) increase demand
for wind and solar electricity generation throughout the projection period.

• The scheduled expiration of production tax credits encourages an increase in wind capacity additions

ahead of CPP implementation. While many wind projects would be economic without the tax credits,
most of the profitable wind capacity will be added to take advantage of the tax credits prior to their

expiration.

• Substantial cost reductions, performance improvements, and a permanent 10% investment tax credit
support solar generation growth throughout the projection period.

• Some geothermal resources are also competitive sources of new generation, but these lowest-cost

resources are geographically limited and are only expected to be exploited slowly.
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Most electric generation from solar resources comes from utility—
scale installations—

Solar electricity generation (Reference case)
billion kilowatthours
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—but generation from distributed photovoltaics is a significant
contributor

• Although utility-scale photovoltaic (PV) generation typically costs less than distributed PV, in some

circumstances distributed PV remains economically attractive. Distributed PV competes against higher

retail electricity prices, which do not necessarily reflect time-of-day or seasonal variation in the cost of

electricity.

• With a continued (but reduced) tax credit, declining costs, and on-peak generation profile, both utility and

distributed solar builds occur throughout the projection period.

• AE02017 projections include higher time-of-day and seasonal resolution of both utility-scale and

distributed solar output as compared to AE02016, as well as higher geographic resolution (at the ZIP

code level) of distributed solar. The net result of these model changes is to reduce projected utility-scale

solar generation and increase distributed solar generation, although not to the same degree.
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Assumptions about license renewal.s in AEO2OI 7 increase nuclear
retirements—

Nuclear electricity generating capacity
gigawatts
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—leading to net nuclear capacity decreases

• No new, unannounced nuclear capacity is added in the Reference case over the projection period

because of the combination of low natural gas prices, higher renewables penetration, low electricity load

growth, and relatively high capital costs.

• New capacity additions are limited to reactors under construction from 2017 onward and to projected

uprates at existing reactors. From 2018 through 2040, 4.7 gigawatts fGW) of additional capacity at

existing units is projected to come online, based on an assessment of the remaining uprate potential.

• A significant reduction in nuclear capacity occurs because of 6.4 GW of total announced retirements; 3.0

GW of projected retirements in 2019—20 to address near-term, market uncertainty; and approximately

10.6 GW of long-term retirements through 2040 to address the uncertainty of reactors achieving a

subsequent license renewal. As many nuclear plants reach the 60-year subsequent license renewal

decision after 2040, retirements continue, with another 11.7 GW of nuclear capacity projected to retire by

2050.

• All nuclear plant retirements other than those already announced were modeled as capacity reductions

for the regional nuclear fleets (i.e., as generic derates), rather than as retirements of specific plants.
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Coal production decreases—

—primarily in the Western region

400

200

No Clean
Power Plan

Reference

0 I
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• The impacts of the Clean Power Plan (CPP) are not shared equally across the major coal supply regions
because of differences in coal quality, regional natural gas and coal prices, and how the electricity

markets served by each region are affected with respect to coal retirements and renewables penetration.

• Coal production increases through 2020 to mote than 800 million short tons in the Reference case as a
projected rise in natural gas prices improves the competitiveness of existing coal generating units.

• After 2020, coal production in the Reference case declines, reaching nearly 620 million short tons per

year in 2040, which is lower than the over 850 million short tons per year projected to be produced in
2040 in the No CPP case.

• The Interior region market share grows from 20% of U.S. coal production in 2016 to 26% by 2040, with
Appalachia and Western production losing market share in both the Reference and No CPP cases.

• Coal production declines gradually after 2030 in the Reference case as retiring nuclear capacity is
replaced, in part, by natural gas-fired electricity generation, requiring a reduction in existing carbon-

emitting generation to maintain the CPP emission cap.

(84)
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Including available federal tax credits, wind and solar units will be
among the most competitive sources of new generation in 2022—
Levelized cost projections by technology, 2022
2016 dollars per megawatthour

Levelized cost of electricity (LCOE) I I Levelized avoided cost
including tax credits of electricity (LACE)

Projected capacity
additions, 2O182O22
gigawalts (GW)
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Source: U.S. Energy Information Administration, Levelized Cost and Lev&ized Avoided Cost of New Generation Resources in the Annual
Energy Outlook 2017

Note: Capacity additions include planned and unplanned additions.
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—when levelized costs ofeleetricitv and levelized avoided costs of
electricity are considered

• Comparisons of levelized cost of electricity (LCOE) across technologies can be misleading as different

technologies serve different market segments.

• Levelized avoided cost of electricity (LACE) can be used to compare the cost (LCOE) of an electricity

generation resource against the value (LACE) of the electricity generation and capacity that it displaces.

• Wind plants entering service in 2022 that started construction in 2018 will receive an inflation-adjusted

$14/MWh federal production tax credit; solar plants entering service in 2022 will receive a 26%

investment tax credit, assuming a two-year construction lead time.

• See more information in i
. on EIA’s website.
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The value of energy (LACE) for wind and solar is more sensitive to

differences in policy and market assumptions than the cost (LCOE)—

Range of levelized cost and levelized avoided cost by case, 2022
2016 dollars per megawafihour LCOE 0 LACE

Solar PV Onshore wind
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—particularly assumptions that affect natural gas price projections

• The availability of tax credits affects the effective cost of generation from solar and wind, but other
policies may affect value.

• High or low natural gas prices, as respectively reflected in the Low and High Oil and Gas Resource and
Technology cases, affect the cost of generation that wind or solar displaces, and thus play a big role in
determining the value of these resources to the electric grid.

• Faster demand growth under high macroeconomic growth conditions increases the value of new
generation resources. Slower macroeconomic growth, leads to relatively flat demand growth and less
demand for new generation.
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Transportation
Transportation energy consumption peaks in
2018 in the Reference case because rising fuel
efficiency outweighs increases in total travel
and freight movements throughout the
projection period.
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Transportation energy use declines between 201 8 and 2034 in the
Reference case—

Transportation sector consumption Transportation sector consumption
quadrillion British thermal units quadrillion British thermal units
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—driven by improvements in fuel economy

• Total transportation-related energy consumption peaks in 2018 in the Reference case and then declines

through 2034 even as total travel and freight movement increases.

• Similarly, despite increases in light-duty travel, light-duty vehicle energy use also peaks in 2018 and then

declines through 2040 as a result of higher fuel efficiency.

• Because the increase in freight travel demand is offset by rising fuel economy standards, heavy-duty

vehicle energy consumption is approximately the same in 2040 as it was in 2016.

• Demand for air transport rises over the projection period, leading to an increase in energy used by air

travel despite efficiency improvements.
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Average light-duty t’LLel economy improves in the Reference case—

Light-duty stock fleet fuel economy
miles per gallon
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—even as the share of light-duty trucks increases

• Light-duty stock fuel economy is projected to rise from 22.2 miles per gallon (mpg) in 2016 to 34.6 mpg in

2040 in the Reference case. Current regulations require annual increases in fuel economy and

reductions in greenhouse gas emissions through model year 2025, leading to a significant decrease in

gasoline consumption.

• The sales share of light-duty trucks, which have lower fuel economy compared with passenger vehicles,

limits the increase of the average fuel economy of the light-duty fleet.

• The shift toward light-duty trucks is driven by lower fuel costs and a changing preference for pickup trucks

and sport utility vehicles rather than cars.

• Light-duty truck sales decrease after 2018 with the rise in popularity of front-wheel drive crossover

vehicles that are classified as passenger cars.

#AE02017 www.eia.gov/aeo (94

2016
history

fleet

projections

60%

30

20

10

0
2000 2010 2020 2030 2040

U.S. Energy Intormalion AUmmnistraton

0%

2000 2010 2020 2030 2040

#AE02017 www.eia.gov/aeo 93)

1.1.5. Energy Iniormatioii Adinnistration



—

With the second phase of tltel eftciency regulations, medium- and
heavy-duty vehicle energy consumption declines over 2023—3 3—
Medium- and heavy-duty vehicle metrics

travel indicator stock fuel economy energy consumption
billion vehicle-miles traveled miles per gallon quadrillion British thermal units
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—despite continued increase in miles traveled

• The second phase of the fuel efficiency and greenhouse gas regulations for medium- and heavy-duty

vehicles takes full effect in 2027.

• Fuel economy of new medium- and heavy-duty vehicles increases by 38% from 2016—32 before leveling

off, but stock fuel economy continues to increase through 2040 as less fuel efficient vehicles retire.

• Energy consumption from medium- and heavy-duty vehicles decreases from 2023 through 2033 before

increasing in the Reference case, where fuel economy standards for trucks do not increase beyond 2027.

• Diesel remains the dominant fuel for trucks despite increasing use of alternative fuels.
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Sales othattery electric, plug-in electric hybrid, and fuel cell vehicles
increase in the Relèrence case—

battery
electric

1400
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—because of lower projected battery costs and existing state policies

• Battery electric vehicles fBEV) sales increase from less than 1% to 6% of total light-duty vehicles sold in

the United States over 2016—40, and plug-in hybrid electric vehicle (PHEV) sales increase from less than

1% to 4% over the same period. Hydrogen fuel cell vehicle (FCV) sales grow to approximately 0.6% of

sales by 2040.

• In 2025, projected sales of light-duty battery electric, plug-in hybrid electric, and hydrogen fuel cell

vehicles reach 1.5 million, about 9% of projected total sales of light-duty vehicles.

• Regional programs such as California’s Zero-Emission Vehicle regulation, which has been adopted by

nine additional states, and California’s SB-32, which requires a reduction in greenhouse gas emissions,

spur alternative vehicle sales, especially electric and fuel cell vehicles.

• Updated data that indicate lower battery costs have increased EIA’s outlook for BEV and PHEV sales.
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Even with improving commercial aircraft efficiency—

Air transportation metrics
travel indicator stock fuel economy jet fuel consumption

trillion seat-miles available seat-miles per gallon quadrillion British thermal units
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- 1.

—jet fuel use rises in the Refiience case with increased travel

• Jet fuel consumption increases more than 40% between 2016 and 2040 in the Reference case, as

demand for air travel more than offsets projected efficiency gains in aircraft.

• With slow fleet turnover, aircraft stock efficiencies rise more than 12% between 2016 and 2040, as

measured by seat-miles per gallon.

• U.S. load factors (fraction of filled seats and cargo space) for domestic and U.S. international routes,

which increased significantly over 1995—2010, are projected to remain relatively flat over 2016-40.

• Even with the rise in aircraft efficiency, U.S. seat-miles more than double and freight revenue ton-miles
nearly double through 2040, yielding a net increase in jet fuel consumption in the transportation sector.

U.S. Energy InlbnnationAdininistration #AE02017 www.eia.gov/aeo (100)



Buildings
Despite growth in the number of households
and the amount of commercial floorspace,
improved equipment and efficiency standards
contribute to residential and commercial
consumption remaining relatively flat or
declining slightly from 2016 to 2040 in the
Reference case.
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Residential and commercial fuel consumption are relatively stable in
the Reference case—

Residential sector delivered energy consumption Commercial sector delivered energy consumption
quadrillion British thermal units quadrillion British thermal units
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—as energy eflIciency and other tactors offset growth in end-use
energy service demand

• Laws and regulations to introduce and update appliance standards and building codes have continued to

increase energy efficiency in the residential and commercial sectors.

• Electricity demand in both sectors has been relatively flat in recent years, and it continues to be flat in the

near term. Eventually, the increased adoption and saturation of new uses not currently covered by

appliance standards increases consumption.

• Continued population shifts toward warmer parts of the country tend to lower heating demand and

increase cooling demand. More energy is used for heating, so the result is a decrease in net delivered

energy.

• Consumption of natural gas, used primarily for space heating, water heating, and cooking, has historically

grown slower than electricity, and this trend generally continues through the projection.

Use of petroleum-based fuels such as propane and heating oil continues to decline in the residential

sector and remains relatively flat in the commercial sector.

#AE02017 www.eia.gov/aeo
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Gradual increases in electricity and natural gas prices—

Electricity prices
2016 cents per kilowatthour
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Natural gas prices
2016 dollars per thousand cubic feet

—affect residential and commercial energy consumption

• Following modest price increases from 2016 to 2030 in both residential and commercial sectors,

electricity prices stabilize after 2030.

• As electricity prices flatten from 2030 to 2040, along with factors such as geographic population shifts

and floorspace growth, electricity consumption rises at an increased rate in both sectors.

• Residential natural gas consumption is relatively stable, despite steadily increasing residential natural gas

prices.

• Commercial natural gas prices increase in the near term, while commercial natural gas consumption
remains flat; in the longer term, as price increases slow after 2030, commercial natural gas consumption

begins to increase.
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Energy consumption decreases for most major end uses in the
residential and commercial sectors—

Residential sector delivered energy consumption Commercial sector delivered energy consumption
quadrillion British thermal units quadrillion British thermal units
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— 3
—with improved equipment efficiency and standards in the
Reference case

• Energy consumption for lighting declines in the residential and commercial sectors as light-emitting

diodes and compact fluorescent lamps continue to replace incandescent lamps and other bulb types.

• Energy consumption most residential and commercial applications either remains flat or declines slightly

from 2016 to 2040 in the Reference case, despite growth in the number of households and the amount of

commercial floorspace.

• Utility rebates contribute to a decrease in energy consumption. These rebates are expected to increase

with the implementation of the Clean Power Plan (CPP) because energy efficiency programs are one of

the available compliance strategies, and they are expected to grow more than they would in the absence

oftheCPP.

• In the residential sector, most of the growth in the Other category comes from increasing market

penetration of smaller electric devices, most of which are not covered by efficiency standards.

• In the commercial sector, increased energy consumption for Other primarily reflects an increase in non-

building uses such as telephone and technology networks.

U.S. Energy Information Mininistration #AEO2O1 7 www.eia.gov/aeo (108
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Per-household electricity use continues to decline in the Reference
case—

Residential electricity use per household
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—led by efficiency improvements in lighting, cooling, and heating

• Electricity use per household continues to decrease in the Reference case, as household growth exceeds

growth in residential electricity use.

• By 2040, the average household uses less than half as much electricity for lighting as they did in 2016, as

customers replace incandescent bulbs with more energy efficient light-emitting diodes (LEDs) and

compact fluorescent lamps (CFLs).

• Space cooling consumption for the average household declines by nearly 20%, as energy efficiency

improvements more than offset the increased demand for space cooling.

• Per household electricity use by miscellaneous loads, a category that encompasses a wide range of

equipment such as small electronic devices, home security systems, and pool pumps, increases slightly

as efficiency improvements only partially offset the increased adoption and market penetration of new

devices.

• Residential on-site electricity generation, mostly from photovoltaic solar panels, lowers total purchased

delivered electricity from the electric grid.

U.S. Energy Inthmiation Administration #AEO2OJ www.eia.gov/aeo (1 iO)
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AEO2OI 7 includes new data from EIiVs Commercial Buildings
Energy Consumption Survey—

Commercial energy intensities, 2016 Commercial floorspace by type, 2016
thousand British thermal units per square foot million square feet
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—leading to revisions in commercial building mix and energy
consumpt ion

• AE02017 is based on the latest Commercial Buildings Energy Consumption Survey (CBECS), which was
released during 2015 and 2016 and is thefirst update to be included in theAEO sinceAEO2007. The
sample of buildings surveyed was drawn from the set of commercial buildings as of 2012.

• The latest CBECS provides a better understanding of the makeup of the commercial sector as well as the
energy consumption associated with different end uses.

• Overall commercial floorspace is larger than previous estimates, especially for large offices and assembly

buildings.

• Some end uses, particularly lighting and water heating, have changed significantly since the previous
CBECS, which was based on the set of commercial buildings as of 2003 and did not consider as many
building types as the latest CBECS.

• Categorization of some end uses in commercial buildings has changed. For instance, the category of
office personal computers (PCs) now includes data center servers and all video screens; this equipment
was previously categorized as other end-uses.

U.S. Energy Information Administration #AE02017 www.eia.gov/aeo (ii2
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On-site electricity generation in residential and commercial buildings
increases in the Reference case—

Buildings sector on-site electric generating capacity
gigawatts
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—: 0
—reflecting declining technology costs and the continued availability
of incentives for solar technologies to all sectors through 202 1

• Solar photovoltaic (PV) systems account for most of the growth in buildings-sector on-site (or distributed)

electricity generation in the AE02017.

• Solar PV adoption grows from a 2010 base of less than 2 gigawatts (GW) in the residential and

commercial sectors to more than 125 GW of capacity in 2040 in the Reference case.

• Other technologies such as small wind and combined heat and power, mostly in the commercial sector,

grow more slowly and reach about 13 GW of capacity by 2040.

• Federal investment tax credits for solar technologies currently cover 30% of installed cost through 2019,

dropping to 26% in 2020 and to 22% in 2021. In 2022, residential tax credits expire, and commercial

credits are reduced to 10%.

• The differences from AEO2O1 6 come from expected technology cost declines and changes in the way

that EIA projects buildings will employ solar PV over time (adoption modeling). Additionally, EIA’s new

residential PV adoption projection uses econometric modeling of ZIP code-level solar resources,

electricity rates, and financial metrics.
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Industrial
With economic growth and relatively low energy
prices, energy consumption in ElAs three
industrial sub-sectors (energy-intensive
manufacturing, non-energy-intensive
manufacturing, and nonmanufacturing)
increases during the projection period across all
cases. Energy intensity declines across alt
cases as a result of technological
improvements.



Industrial delivered energy consumption gtows in all cases—

Industrial energy consumption
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—but is highest in the High Oil Price case and the High Economic

Growth cases over most of the projection

• Reference case industrial energy consumption is projected to grow more than 25%, from 26 to 32

quadrillion British thermal units between 2016 and 2040.

• Industrial energy consumption is greatest in the High Oil Price case. Although industrial energy use grows

in all cases, more energy is used to produce steel, fabricated metal products, and machinery in the High

Oil Price case than the Reference case because of greater demand for these products.

• Combined heat and power (CHP) generation in the High Oil Price case is about 26%, or about 53 billion

kilowatthours, above the Reference case by 2040 largely because of higher CHP generation for coal-to

liquids and gas-to-liquids. Coal-to-liquids and gas-to-liquids are economical in the High Oil Price case in

the mid-2020s and after.

u.S. Energy Infbrmation Adiniiiistration #AEO2O1 7 www.eia.gov/aeo (118
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Industrial sector energy consumption grows faster than in other

demand sectors in the Reference case—

Industrial energy consumption
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—led by increases in petroleum and natural gas consumption

• Driven by economic growth and supported by relatively low energy prices, industrial energy consumption

in EIA’s three main industrial sub-sectors (nonmanufacturing, energy-intensive manufacturing, and non-

energy-intensive manufacturing) increases during the projection period across all cases.

• Natural gas (used for heat and power in many industries) and petroleum (a feedstock for bulk chemicals)

make up the majority of delivered industrial energy consumption, followed by purchased electricity,

renewables, and coal.

• Total industrial energy consumption growth averages nearly 1% per year from 2016—40 in the Reference

case, the highest growth rate of any demand sector, as economic growth exceeds efficiency gains.

• Industrial coal usage declines by 24% over the projection period as its use in combined heat and power

(CHP) is largely replaced by lower-cost natural gas.

Hydrocarbon gas liquids (HGL) such as ethane, propane, and butane are largely produced by processing

liquids from wet natural gas wells. HGL, which are widely used as feedstock in chemical processes, are

a major source of growth in overall industrial use of petroleum.

#AE02017 www.eia.gov/aeo

2016

30

25

2016

hydrocarbon
gas liquids
petroleum

natural gas15

10

5

0
1980

renewables
electricity

I I
coal

2000 2020 2040

IS. Iiier InlotmaUon Adnnnistration #AE02017 www.eia.gov/aeo 19

ItS. Energy Irifonnation Administration (120)



4 0
Industrial energy intensity declines across all subsectors—

Industrial energy intensity (Reference case)
trillion British thermal units per billion dollars of shipments
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—---moderating energy consumption increases

• Overall industrial energy intensity, measured as energy consumption per industrial shipment, declines by

approximately 0.9% per year from 2016 to 2040 in the Reference case, consistent with historic trends.

• Manufacturing energy intensity declines as a result of continued efficiency gains in industrial equipment

as well as a shift in the share of shipments from energy-intensive manufacturing industries to other

industries.

• Energy-intensive industries, which include food, paper, bulk chemical, glass, cement, iron and steel, and

aluminum products, dominate overall industrial energy use consumption, accounting for less than 25% of

industrial shipments but more than 60% of industrial energy use.
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Industrial combined heat and power use grows in the Reference
case—

Combined heat and power output
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—as bulk chemicals and food are the fastest growing industries
through 2040

• Natural gas is the most common fuel used in combined heat and power (CHP), but renewables are used

in the paper industry. Specialty fuels such as blast furnace gas and still gas are used in the iron and steel

industry and the refining industry, respectively.

• Industrial CHP is most commonly found in large, steam-intensive industries, such as bulk chemicals,

refining, paper, and food.

• The median size of an industrial sector CHP facility is 30 megawatts (MW), and an average size of 65

MW. CHP offsets approximately 0.5 quadrillion British thermal units (Btu) of purchased electricity in 2016

and 0.7 quadrillion Btu in 2040.
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Contacts

AEO Working Groups
https://wwweiagov/outIooks/aeo/worknggroup/

AEO Analysis and Forecasting Experts
https ://www.eia gov/about/ccntact/fo recasting. ph p#Iongterm
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Subject matter expert contact information
General questions Angelina LaRose 202-586-6135 angelina.larose@eia.gov
Carbon dioxide emissions Perry Lindstrom 202-586-0934 perry.lindstrom@eia.gov
Coal supply and prices David Fritsch 202-287-6538 davidfritsch@eia.gov
Commercial demand Kimberly Klaiman 202-586-1678 kimberly.klaimaneia.gov
Economic activity Vipin Arora 202-586-1048 vipin.arora@eia.gov
Electricity generation, capacity Jeffrey Jones 202-586-2038 jeffrey.jones@eia.gov
Electricity generation, emissions Laura Martin 202-586-1494 laura.martin@eia.gov
Electricity prices Lori Aniti 202-586-2867 lori.aniti@eia.gov
Ethanol and biodiesel Sean Hill 202-586-4247 sean.hill@eia.gov
Industrial demand Kelly Perl 202-586-1743 eia-oeceaindustrialteam@eia.gov
International oil demand Linda Doman 202-586-1041 linda.doman@eia.gov
International oil production Laura Singer 202-586-4787 laura.singer@eia.gov
National Energy Modeling System Daniel Skelly 202-586-1722 danieI.skellyeia.gov
Nuclear energy Michael Scott 202-586-0253 michaeI.scott@eia.gov
Oil and natural gas production Terry Yen 202-586-6185 terry.yen@eia.gov
Oil refining and markets William Brown 202-586-8181 william.browneia.gov
Renewable energy Christopher Namovicz 202-586-7120 christopher.namovicz@eia.gov
Residential demand Kevin Jarzomski 202-586-3208 kevinjarzomski@eia.gov
Transportation demand John Maples 202-586-1757 john.mapleseia.gov
Wholesale natural gas markets Kathryn Dyl 202-287-5862 kathryn.dyl@eia.gov
World oil prices Laura Singer 202-586-4787 laura.singer@eia.gov
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For more infbiriation

U.S. Energy Information Administration homepage I www.eiaqov

Short-Term Energy Outlook I www.eia.qov/steo

Annual Energy Outlook I wwweia.qov/aeo

International Energy Outlook I www.eia.qov/ieo

Monthly Energy Review : i.eia.qov/mer

Today in Energy I www.eia.qov/todayinenerqy

January 5 2017
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FEDERAL RESERVE press release

For release at2 p.m. EDT September 20, 2017

Information received since the Federal Open Market Committee met in July

indicates that the labor market has continued to strengthen and that economic activity has

been rising moderately so far this year. Job gains have remained solid in recent months.

and the unemployment rate has stayed low. Household spending has been expanding at a

moderate rate. and growth in business ftxed investment has picked up in recent quarters.

On a 12-month basis, overall inflation and the measure excluding food and energy prices

have declined this year and are running below 2 percent. Market-based measures of

inilation compensation remain low; survey-based measures of longer-term inflation

expectations are little changed, on balance.

Consistent with its statutory mandate, the Committee seeks to foster maximum

employment and price stability. Hurricanes Harvey, Irma, and Maria have devastated

many communities. inflicting severe hardship. Stonmrelated disruptions and rebuilding

will afléct economic activity in the near term, but past experience suggests that the

storms are unlikely to materially alter the course of the national economy over the

medium term. Consequently, the Committee continues to expect that, with gradual

adjustments in the stance of monetary policy, economic activity will expand at a

moderate pace, and labor market conditions will strengthen somewhat ftwther. Higher

prices for gasoline and some other items in the aftermath of the hurricanes will likely

boost inflation temporarily; apart from that effect, inflation on a 12-month basis is

expected to remain somewhat below 2 percent in the near term but to stabilize around the

Committee’s 2 percent objective over the medium tern; Near-term risks to the economic

outlook appear roughly balanced, but the Committee is monitoring inflation

developments closely.

(more)
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In view of realized and expected labor market conditions and inflation, the

Committee decided to maintain the target range for the federal funds rate at 1 to 1-1/4

percent. The stance of monetary policy remains accommodative, thereby supporting

some further strengthening in labor market conditions and a sustained return to 2 percent

inflation.

In determining the timing and size of ffiture adjustments to the target range for the

federal fonds rate, the Committee will assess realized and expected economic conditions

relative to its objectives of maximum employment and 2 percent inflation. This

assessment wilt take into account a wide range of information, including measures of

labor market conditions, indicators of inflation pressures and inflation expectations, and

readings on linanc ial and international developments. The Committee will careffihly

monitor actual and expected inflation developments relative to its symmetric inflation

goal. The Committee expects that economic conditions will evolve in a manner that will

warrant gradual increases in the federal funds rate; the federal ftinds rate is likely to

remain, for some time. below levels that are expected to prevail in the longer run.

However, the actual path of the federal finds rate will depend on the economic outlook as

informed by incoming data.

In October, the Conniittee will initiate the balance sheet normalization program

described in the June 2017 Addendum to the Committee’s Policy Normalization

Principles and Plans.

Voting for the FOMC monetary policy action were: Janet L. Yellen, Chair;

William C. Dudley. Vice Chairnian, Lad Brainard; Charles L. Evans; Stanley Fischer;

Patrick Harker; Robert S. Kaplan; Neel Kashkari; and Jerome H. Powell

-0-
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Decisions Regarding M onctaiy Policy Implementation

The Federal Reserve has made the following decisions to implement the monetary policy stance
announced by the Federal Open Market Committee in its statement on September 20, 2017:

The Board of Governors of the Federal Reserve System voted unanimously to maintain
the interest rate paid on required and excess reserve balances at 1.25 percent.

As part of its policy decision, the Federal Open Market Committee voted to authorize and
direct the Open Market Desk at the Federal Reserve Bank of New York, until instructed
otherwise. to execute transactions in the System Open Market Account in accordance
with the following domestic policy directive:

“Ethctive September 21, 2017, the Federal Open Market Committee directs the
Desk to undertake open market operations as necessary to maintain the federal
thuds rate in a target range of I to I - 1/4 percent, including overnight reverse
repurchase operations (and reverse repurchase operations with maturities of more
than one day when necessary to accommodate weekend, holiday, or similar
trading conventions) at an oflëring rate of 1.00 percent, in amounts limited only
by the value of Treasury securities held outright in the System Open Market
Account that are available for such operations and by a per-counterparty limit of
$30 bfflion perday.

The Committee directs the Desk to continue rolling over at auction Treasury
securities maturing during September, and to continue reinvesting in agency
mortgage-backed securities the principal payments received through September
from the Federal Reserve’s holdings of agency debt and agency mortgage-backed
securities.

Eflèctive in October 2017, the Committee directs the Desk to roll over at auction
the amount of principal payments from the Federal Reserve’s holdings of
Treasury’ securities maturing during each calendar month that exceeds $6 bfflion.
and to reinvest in agency mortgage-backed securities the amount of principal
payments from the Federal Reserve’s holdings of agency’ debt and agency
mortgage-backed securities received during each calendar month that exceeds $4
billion. Small deviations from these amounts for operational reasons are
acceptable.

(more)
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The Committee also directs the Desk to engage in dollar roll and coupon swap
transactions as necessary to thdiitate settlement of the federal Reserve’s agency
mortgage-backed securities transactions.”

In a related action, the Board of Governors of the Federal Reserve System voted
unanimously to approve the establishment of the primary credit rate at the existing level
of 1 .75 percent.

This information will be updated as appropriate to reflect decisions of the Federal Open Market
Committee or the Board of Governors regarding details of the Federal Reserve’s operational tools
and approach used to implement monetary policy.

More infonnation regarding open market operations and the details of operational plans for
reducing reinvestments may be found on the federal Reserve Bank of New York’s website.





KWalton

KWalton
The Fed - Ri 5 - Selected Interest Rates \(Daity\) - Sept
10/25/17 i2:Li8PM

xerox p
A



Selected Interest Rates (Daily) - H.15

H.15 Selected Interest Rates RS$ ©DDP

The release is posted daily Monday through Friday at 4:15pm. The release is not posted on holidays or in the event that the Board is closed.

Release date: September 19, 2017

Selected Interest Rates

Yields in percent per annum

Instruments 2017 2017 2017 2017 2017
Sep Sep Sep Sep Sep
12 13 14 15 18

Federal funds (effective) 123 1.16 1.16 1.16 7.16 1.16

Commercial Paper 3 4 5 6

Nonfinancial

1-month -..,-.---—- 1.11 1.11 1.11 111 1.11

2-month 114 1.12 7.14 1.13 1.751

3-month -

___________

1.17 1.18 1.20 1.19 1.18

Financial ,

______________

1-month
- ,_ .,--

_________

1.19 119 1.09 1 20 na.

2-month - -

________

1.23 1.20 1.14 1.23 n.a.

3-month - - , 1.26 1 24 1.19 1.26 1.28

Bank prime loan 237 , 4.25 4.25 4.25 4.25 4.25

Discount window primary credit 28 1.75 1.75 1.75 1.75 1.75

1U.S. government securities

Treasury bills (secondary market) 3 4 , ——

4-week 0.98 0.98 0.97 0.96 0.94

3-month 7.02 1.02 1.03 1.03 1.04

6-month 1.14 114 1.15 1.15 1.16

1-year 1.24 1.24 1 25 1.27 1 27

Treasury constant maturities

Nominal 9

1-month 0.99 0 99 0.99 0.98 0.96

3-month - 1.03 1 04 1 05 1.05 1.05

6-month — 7.16 116 1.17 1.17 7.18
1-year 1.27 1.27 1.28 1.30 1.30

2-year 1.33 1 35 1.37 1.39 1.40

3-year - - 1 46 1.48 1.50 1.53 1 54

5-year 1.75 1.78 1.79 1.81 1,83

7-year —_______ -. 1,99 2.01 2.01 2.04 2.06

10-year --.-—---—-———-——---- - 2.17 220 2.20 2.20 2.23

20-year

_________

252 2.53 2 52 2 52 2.56

30-year 2.78 2.79 277 2.77 2.80

Inflation indexed 10

5-year , . . , 0.08 0 10 0.09 0.09 0.09

7-year 0.27 0 29 0.28 0.28 0.27’

10-year 0.33 0 35 0.35 0.35 036

20-year - 0.65 0.67 0.65 0.65 067

30-year - - - 0.85 0 87 0 85 0.84 086

Inflation-indexed long-term average 11 0.69 0.71 0.70 0.70 0.71

n.a.Not available.

Footnotes

1 As of March 1, 2016, the daily effective federal funds rate (EFFR) is a volume-weighted median of transaction-level data collected from depository institutions in the Report of Selected Money
Market Rates (FR 2420) Prior to March 1. 2016, the EFER was a volume-weighted mean of rates on brokered trades

2. Weekly figures are averages of 7 calendar days ending on Wednesday of the current week: monthly figures include each calendar day in the month.

3. Annualized using a 360-day year or bank interest.

4 On a discount basis.



5. Interest rates interpolated from data on certain commercial paper trades settled by The Depository Trust Company. The trades represent sales of commercial paper by dealers or direct issuers to
investors (that is, the offer side) The 1-, 2-, and 3-month rates are equivalent to the 30-, 60-, and 90-day dates reported on the Board’s Commercial Paper Web page
(‘A.w fe,lrli’sni “ ,‘. r’Iejzcs p ).

6. Financial paper that is insured by the FDIC’s Temporary Liquidity Guarantee Program is not excluded from relevant indexes, nor is any financial or nonfinancial commercial paper that may be
directly or indirectly affected by one or more of the Federal Reserve’s liquidity facilities. Thus the rates published after September 19, 2008, likely reflect the direct or indirect effects of the new
temporary programs and, accordingly, likely are not comparable for some purposes to rates published prior to that period.

7. Rate posted bye majority of top 25 (by assets in domestic offices) insured U.S-chartered commercial banks. Prime is one of several base rates used by banks to price short-term business loans.

8. The rate charged for discounts made and advances extended under the Federal Reserve’s primary credit discount window program, which became effective January 9, 2003. This rate replaces that
foradjustmentcredit, which was discontinued after]anuary 8,2003. Forfurtherinformation, seer’.-,;fr’ t’r. rr’r’,,’ ,t “;‘tt.l’: pi’3l;:r,;’J’Z002/200210312/defaulthtm. The rate reported is that
for the Federal Reserve Bank of New York Historical series for the rate on adjustment credit as well as the rate on primary credit are available at ‘..‘.‘.‘,‘: ideralreservegov/releserh 1” t:it; Fir.

9. Yields on actively traded non-inflation-indexed issues adjusted to constant maturities. The 30-year Treasury constant maturity series was discontinued on February 18, 2002, and reintroduced on
February 9, 2006. From February 18, 2002, to February 9, 2006, the U.S. Treasury published a factor for adlusting the daily nominal 20-year constant maturity in order to estimate a 30-year nominal
rate, The historical adjustment factor can be found at ‘.‘.‘‘...‘t 1irj 5.’, i,si ire cr’nlc’r hrl oil-i inli’ic’l aId,!. Source; U.S. Treasury.

10. Yields on Treasury inflation protected securities (TIPS) adjusted to constant maturities. Source; U.S. Treasury Additional information on both nominal and inflation-indexed yields may be found at
W’i.’iV.’ idasiry’ e’,’’rr’,. r’’e ‘,“nl r’.lal;i let Cdi,I’i irtlrE’;,l rate’,’.

11 Based on the unweighted average bid yields for all TIPS with remaining terms to maturity of more than 10 years.

Note: Current and historical H.15 data, along with weekly, monthly, anä annual averages, are available on the Board’s Data Download Program (DDP)
atv.iw’.ifedemIiesetvit rcv/datado’’Jnlo’ad/Choose.: p<?t’el ‘(115). Weekly, monthly and annual rates are averages of business days unless otherwise
noted.

L

______

i)esc’t-iption of the Treasot’y Notrtinal and Ittflation—Indexed Constant Maturit Series

Yields on Treasury nominal securities at ‘constant maturity” are interpolated by the U.S. Treasury from the daily yield curve for non-inflation-indexed
Treasury securities. This curve, which relates the yield on a security to its time to maturity, is based on the closing market bid yields on actively traded
Treasury securities in the over-the-counter market. These market yields are calculated from composites of quotations obtained by the Federal Reserve
Bank of New York. The constant maturity yield values are read from the yield curve at fixed maturities, currently 1, 3, and 6 months and 1, 2, 3, 5, 7, 10,
20, and 30 years. This method provides a yield for a 10-year maturity, for example, even if no outstanding security has exactly 10 years remaining to
maturity. Similarly, yields on inflation-indexed securities at “constant maturity” are interpolated from the daily yield curve for Treasury inflation protected
securities in the over-the-counter market. The inflation-indexed constant maturity yields are read from this yield curve at fixed maturities, currently 5, 7,
10, 20, and 30 years.

Last Update: September k9, 2017
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10 MERGENT BOND RECORD September 2007

Corporate Bond Yield Averages
CORPORATE CORPORATE

AV
BY RATINGS BY GROUPS PUBLIC UTILITY BONDS INDUSTRIAL BONDS RAILROAD BONDS

CORP. Aaa Aa A Baa PU, ND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa As A Baa

2002
Jan. 7.38 6.55 7.03 7.50 7.87 7.69 7.07 --- Jan. ---- 7.28 7.66 8.13 Jan. 6.55 6.78 7.35 7.60 Jan.
Feb. 7.32 6.51 6.95 7.37 7.89 7.62 7.02 --- Feb. ---- 7.14 7.54 8.18 Feb. 6.51 6.76 7.20 7.59 Feb. -—

Mar. 7.57 6.81 7.22 7.62 8.11 7.83 7.30 - Mar. ---- 7.42 7.76 8,32 Mar. 6.81 7.02 7,47 7.89 Mar.
Apr. 7.49 6.76 7.16 7.49 8.04 7.74 7.23 - Apr. -— 7.38 7.57 8.26 Apr. 6.76 6.93 7,40 7.81 Apr.
May 7.49 6.75 7.20 7.43 8.09 7.76 7.22 — May --— 7.43 7.52 8.33 May 6.75 6.95 7,33 7.84 May
June 7.36 6.64 7.08 7.25 7.96 7.67 7.06 --- June —- 7.33 7,42 8.26 June 6.64 6.83 7.09 7.67 June —

July 7.27 6.53 6.98 7,14 7.90 7.51 6.99 -— July — 7.22 7.31 6.07 July 6.53 6.74 6.97 7.71 July —-- —

Aug. 7.06 6.37 6.84 6.95 7.58 7.34 6.77 --- Aug. ---- 7.10 7.17 7.74 Aug. 6.37 6.57 6.73 7.42 Aug. — —

Sep. 6.87 6.15 6.63 6.76 7.40 7.23 6.51 --- Sep. ---- 6.98 7.06 7.62 Sep. 6.15 6.27 6.43 7.17 Sep. —-

Oct. 7.08 6.33 6.74 6.95 7.74 7.43 6.72 Oct. —- 7.07 7.23 8.00 Oct. 6.33 6.40 6.67 7.46 Oct. —- —

Nov. 7.01 6.31 6.71 6.89 7.62 7.31 6.70 -— Nov. 7.03 7.14 7.76 Nov. 6.31 6.39 6.63 7.47 Nov. — —

Dec. 6.90 6.21 6.63 6.80 7.45 7.20 6.59 Dec. - 6.94 7.07 7.61 Dec. 6.21 6.32 6.53 7.26 Dec. —- -—

2003
Jan. 6.84 6.17 6.59 6.76 7.35 7.13 6.54 ---- Jan. ---- 6.87 7.06 7.47 Jan. 6.17 6.30 6.46 7.23 Jan. — -

Feb. 6.62 5.95 6.34 6.63 7.06 6.92 6.31 ---- Feb. ---- 6.66 6.93 7.17 Feb. 5.95 6.02 6.33 6.94 Feb. — -—

Mar. 6.53 5.69 6.28 6.54 6.95 6.80 6.26 — Mar. —-- 6.56 6.79 7.05 Mar. 5.89 6.04 6.30 6.64 Mar. —-

Apr. 6.44 5.74 6.22 6.45 6.85 6.68 6.18 — Apr. 6.47 6.64 6.94 Apr. 5.74 5.97 6.26 6.76 Apr. —-

May 6.02 5.22 5.85 6.06 6.38 6.35 5.70 — May - 6.20 6.36 6.47 May 5.22 5.48 5.79 6.29 May —

June 5.85 4,97 5.72 5.92 6.19 6.21 5.49 —— June --— 6.12 6.21 6.30 June 4.97 5.31 5.62 6.07 June —

July 6.26 5.49 6.07 6.34 6.62 6.54 5.98 --— July ---- 6.37 6.57 6.67 July 5.49 5.77 6.11 6.56 July
Aug. 6.57 5.87 6.31 6.63 7.01 6.78 6.35 ---- Aug. ---- 6.48 6.78 7.08 Aug. 5.87 6.13 6.46 6.92 Aug. —

Sep. 6.37 5.72 6.13 6.42 6.79 6.58 6.16 ---- Sep. ---- 6.30 6.56 6.87 Sep. 5.72 5.95 6.27 6.71 Sep. -—

Oct. 6.32 5.70 6.11 6.33 6.73 6.50 6.14 -— Oct. ---- 6.28 6.43 6.79 Oct. 5.70 5.94 6.23 6.67 Oct. -—

Nov. 6.27 5.65 6.08 6.26 6.66 6.44 6.09 — Nov. 6.26 6.37 6.69 Nov. 5.65 5.91 6.18 6.63 Nov. --— —

Dec. 6.20 5.65 6.02 6.19 6.60 6.36 6.04 — Dec. — 6.18 6.27 6.61 Dec. 5.62 5.85 6.11 6.58 Dec — —

2004
Jan. 6.06 5.54 5.91 6.06 6.44 6.23 5.92 —-- Jatt. ---- 6.06 6.15 6.47 Jan 94 5.74 6.02 6.40 Jan. — -—

Feb. 6.00 5.50 5.67 6.04 6.27 6.17 5.63 —— Feb. -—- 6.10 6.15 6.26 Feb 5.50 5.65 5.93 6.24 Feb. -— — — —

Mar. 5.84 5.33 5.70 5.86 6.1 I 6.01 5.67 —-- Mar. —-- 5.93 5.97 6.12 Mar. 5.33 5.48 5.75 6. 10 Mar. -— —-

Apr. 6.22 5.73 6.10 6.25 6.46 6.36 6.05 --— Apr. - 6.33 6.35 6.46 Apr. 5.73 5.65 6.15 6.45 Apr. - —-- — —

May. 6.51 6.04 6.40 6.54 6.75 6.68 6.34 — May. -—- 6.66 6.62 6.75 May. 6.04 6.13 6.45 6.73 May. -— —-

June 6.42 6.01 6.21 6.42 6.76 6.53 6.31 —- Jutte --— 6.30 6.46 6.64 June 6.01 6.12 6.37 6.72 June -—- —

July 6.24 5.62 6.02 6.23 6.62 6.34 6.13 —-- July ---- 6.09 6.27 6.67 July 5.62 5.94 6.16 6.57 July
Aug. 6.08 5.65 5.87 6.08 6.48 6.16 5.96 ---- Aug. ---- 5.95 6.14 6.45 Aug. 5.65 5.79 6.02 6.47 Aug. -—-

Sep. 5.91 5.46 5.73 5.91 6.27 6.01 5.81 ---- Sep. ---- 5.79 5.96 6.27 Sep. 5.46 5.67 5.84 6.27 Sep.
Oct. 5,67 5.47 5.69 5.66 6.21 5.95 5.76 —— Oct. ---- 5.74 5.94 6.17 Oct. 5.47 5.63 5.76 6.24 Oct. ---- —-- --— —-

Nov. 5,89 5.52 5.72 5.88 6.21 5.97 5.60 —-- Nov. - 5.79 5.97 6.16 Nov. 5.52 5.65 5.78 6.25 Nov. ----

Dec. 5.64 5,47 5.69 5.82 6.15 5.93 5.75 —-- Dec. -—- 5.78 5.92 6.10 Dec. 5.47 5.60 5.72 6.20 Dec. ----

2005
Jan. 5.72 5.36 5.58 5.68 6.02 5.60 5.63 ---- Jan. ---- 5.68 5.78 5.95 Jan. 5.36 5.48 5.58 6.06 Jan.
Feb. 5.55 5.20 5.44 5.51 5.82 5.64 5.45 ---- Feb. ---- 5.55 5.61 5.76 Feb. 5.20 5.32 5.40 5.87 Feb.
Mar. 5.77 5.40 5.64 5.73 6.06 5.86 5.67 --— Mar. ---- 5.76 5.83 6.01 Mar. 5.40 5.53 5.63 6.11 Mar.
Apr. 5.65 5.33 5.44 5.56 6.05 5.72 5.58 --— Apr. -— 5.56 5.64 5.95 Apr. 5.33 5.31 5.52 6.15 Apr. --— -—

May 5.54 5.15 5.29 5.49 6.01 5.60 5.46 —— May ---- 5.39 5.53 5.86 May 5.15 5.1% 5.45 6.13 May
June 5.35 4.96 5.02 5.33 5.86 5.39 5.31 —— June -—- 5.05 5.40 5.70 June 4.96 4.99 5.26 6.01 June —

July 5.46 5.06 5.14 5.44 5.95 5.50 5.41 — July ---- 5.18 5.51 5.81 July 5.06 5.10 5.37 6.10 July
Aug. 5.49 5.09 5.20 5.48 5.96 5.51 5.46 ---- Aug. ---- 5.23 5.50 5.80 Aug. 5.09 5.16 5.45 6.12 Aug.
Sept. 5.53 5.13 5.24 5.50 6.03 5.54 5.51 ---- Sept. ---- 5.27 5.52 5.83 Sept. 5.13 5.21 5.47 6.22 Sept. —

Oct. 5.77 5.34 5.46 5.75 6.29 5.79 5.74 --— Oct. ---- 5.50 5.79 6.08 Oct. 5.34 5.42 5.70 6.49 Oct.
Nov. 5.86 5.42 5.55 5.83 6.39 5.88 5.83 —-- Nov. --— 5.59 5.86 6.19 Nov. 5.42 5.52 5.78 6.59 Nov. — —-

Dec. 5.81 5.36 5.51 5.64 6.33 5.83 5.80 —-- Dec. ---- 5.55 5.80 6.14 Dec. 5.3% 5.45 5.88 6.51 Dec. ----

2006
Jan. 5.75 5.29 5.45 5.79 6.24 5.77 5.73 ---- Jan. ---- 5.50 5.75 6.06 Jan. 5.29 5.39 5.63 6.41 Jan. —

Feb. 5.80 5.35 5.51 5.85 6.27 5.83 5.78 ---- Feb. ---- 5.55 5.82 6.11 Feb. 5.35 5.46 5.87 6.43 feb. ----

Mar. 5.95 5.52 5.67 5.98 6.41 5.98 5.92 --— Mar. ---- 5.71 5.98 6.26 Mar. 5.52 5.64 5.96 6.55 Mar. ----

Apr. 6.26 5.84 6.00 6.27 6.66 6.28 6.23 ---- Apr. -—- 6.02 6.29 6.54 Apr. 5.84 5.98 6.26 6.82 Apr. ----

May 6.36 5.95 6.13 6.40 6.75 6.39 6.33 --— May -—- 6.16 6.42 6.59 May 5.95 6.10 6.37 6.90 May -—

June 6.35 5.69 6.1 I 6.39 6.78 6.39 6.3 I ---- June -—- 6.16 6.40 6.61 June 5.89 6.05 6.36 6.94 June ----

July 6.33 5.85 6.08 6.36 6.76 6.37 6.26 --— July --— 6.13 6.37 6.61 July 5.85 6.02 6.35 6.91 July -=

Aug. 6.16 5.68 5.91 6.19 6.59 6.20 6.11 --— Aug. ---- 5.97 6.20 6.43 Aug. 5.68 5.85 6.18 6.74 Aug. -—

Sep. 5.98 5.51 5.75 5.98 6.43 6.03 5.94 ---- Sep. ---- 5.81 6.00 6.26 Sep. 5.51 5.68 5.95 6.59 Sep. -—

Oct. 5.97 5.51 5.74 5.94 6.42 6.01 5.93 --— Oct. ---- 5.80 5.98 6.24 Oct. 5.51 5.6% 5.90 6.60 Oct.
Nov. 5.78 5.33 5.57 5.76 6.20 5.82 5.73 --— Nov. ---- 5.61 5.60 6.04 Nov. 5.33 5.52 5.72 6.36 Nov.
Dec. 5.79 5.29 5.58 5.78 6.22 5.83 5.74 —-- Dec. ---- 5.62 5.81 6.05 Dec. 5.29 5.53 5.75 6.38 Dec. —

2007
Jan. 5.92 5.40 5.75 5.93 6.34 5.96 5.88 ---- Jan. ---- 5.78 5.96 6.16 Jan. 5.40 5.71 5.91 6.52 Jan, --— -—

feb. 5.88 5.39 5.72 5.88 6.28 5.91 5.85 ---- Feb. ---- 5.73 5.90 6.10 Feb. 5.39 5.70 5.86 6.44 Feb. -—-

Mar. 5.84 5.30 5.66 5.84 6.27 5.87 5.80 ---- Mar. ---- 5.66 5.85 6.10 Mar. 5.30 5.66 5.83 6.43 Mar,
Apr. 5.99 5.47 5.83 5.99 6.39 6.01 5.96 —— Apr. ---- 5.83 5.97 6.24 Apr. 5.47 5.82 6.00 6.54 Apr.
May 6.00 5.47 5.85 6.01 6.39 6.03 5.97 —— May -—- 5.86 5.99 6.23 May 5.47 5.64 6.04 6.54 May -—-

June 6.32 5.79 6.17 6.33 6.70 6.34 6.29 — June ---- 6.18 6.30 6.54 June 5.79 6.15 6.36 6.64 June ----

July 6.26 5.73 6.09 6.30 6.65 6.28 6.24 --— July ---- 6.11 6.25 6.49 July 5.73 6.07 6.34 6.81 July -—- —

Aug. 6.26 5.79 6.06 6.29 6.65 6.28 6.23 ---- Aug. -—- 6.11 6.24 6.51 Aug. 5.79 6.01 6.35 6.79 Aug. — -

NOtes: Moods’s! Lone-Term Corporate Bond Yield Averages have been published daily since 1929. They are derived from pricing data on a regularly -replenished population of nearly 75 seasoned
corporate bonds in the L’S market, eaclt svith current outstandings over 6100 million. The bonds have maturities as close as possi ble to 30 years; they are dropped from the list if their remaining life
falls below 20 years, if their ratings change. Bonds svith deep discounts or steep premiums to par are generally excluded. .ll y ields are yield-to-maturity calculated on a semi-annual basis. Each
observation is an unweiehted average, with Average Corporate Yields representing the unsveighted average of the corresponding Av erage Industrial aisd Average Public Utility observations. Because
of the dearth of Aaa -rated railroad term bond issues, Moody’sS Aaa railroad bond yield overage was discontinued as of December 16. 1967. Moody’s Aaa public utility average suspended from
Jan. 1984 thni Sept. I984. Oct. 1984 figure for last 14 business days only. The Railroad Bond Averages were discontinued as of July 17. 1989 because of insufficient frequently tradable bonds. The
July figures were based on 8 business dayv
Because of the dearth of Aaa rated public utility bond issues, Moody’s Aaa public utility bond yield average was discontinued a s of December 10, 2001.
Note: October 2002 figures base been adjusted.
Note: January 2003 6ures have been adjttsted.
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140 MERGENT BOND RECORD January 2012

Corporate Bond Yield Averages
CORPORATE CORPORATE

AU. BY RATINGS BY GROUPS PUBLIC UTILITY BONDS INDUSTRIAL BONDS RAILROAD BONDS

CORP. Aaa Aa A Baa PU. IND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2006
Jan. 5.75 5.29 5.45 5.79 6.24 5.77 5.73 ---- Jan. ---- 5.50 5.75 6.06 Jan. 5.29 5.39 5.83 6.41 Jan.
Feb. 5.80 5.35 5.51 5.85 6.27 5.83 5.78 --— Feb. —-- 5.55 5.82 6.11 Feb. 5.46 5.87 6.43 Feb. --— --—

Mar. 5.95 5.52 5.67 5.9$ 6.41 5.98 5.92 —— Mar. 5.71 5.98 6.26 Mar. 5.52 5.64 5.96 6.55 Mar. ---- —

Apr. 6.26 5.84 6.00 6.27 6.68 6.28 6.23 ---- Apr. —-- 6.02 6.29 6.54 Apr. 5.84 5.98 6.26 6.82 Apr. —

May 6.36 5.95 6.13 6.40 6.75 6.39 6.33 ---- May —-- 6.16 6.42 6.59 May 5.95 6.10 6.37 6.90 May —

June 6.35 5.89 6.11 6.39 6.78 6.39 6.31 ---- June ---- 6.16 6.40 6.61 June 5.89 6.05 6.36 6.94 June ——

July 6.33 5.85 6.08 6.36 6.76 6.37 6.2$ ---- July ---- 6.13 6.37 6.61 July 5.85 6.02 6.35 6.91 July —

Aug. 6.16 5.68 5.91 6.19 6.59 6.20 6.11 ---- Aug. ---- 5.97 6.20 6.43 Aug. 5.85 6.18 6.74 Aug. —

Sept. 5.98 5.51 5.75 5.98 6.43 6.03 5.94 --— Sept. ---- 5.81 6.00 6.26 Sept. 5.68 5.95 6.59 Sept. — -— —

Oct. 5.97 5.51 5.74 5.94 6.42 6.01 5.93 ---- Oct. ---- 5.80 5.98 6.24 Oct. 5.51 5.68 5.90 6.60 Oct.
Nov. 5.78 5.33 5.57 5.76 6.20 5.82 5.73 ---- Nov. —-- 5.61 5.80 6.04 Nov. 5.33 5.52 5.72 6.36 Nov.
Dec. 5.79 5.29 5.58 5.78 6.22 5.83 5.74 ---- Dec. ---. 5.62 5.81 6.05 Dec. 5.29 5.53 5.75 6.38 Dec.

2007
Jan. 5.92 5.40 5.75 5.93 6.34 5.96 5.88 ---- Jan. ---- 5.78 5.96 6.16 Jan. 5.40 5.71 5.91 6.52 Jan. --— —

Feb. 5.8$ 5.39 5.72 5.88 6.28 5.91 5.85 --— Feb. ---- 5.73 5.90 6.10 Feb. 5.70 5.86 6.46 Feb. ——

Mar. 5.84 5.30 5.66 5.84 6.27 5.87 5.80 —-- Mar. ---- 5.66 5.85 6.10 Mar. 5.30 5.66 5.83 6.43 Mar. ——

Apr. 5.99 5.47 5.83 5.99 6.39 6.01 5.96 ---- Apr. ---- 5.83 5.97 6.24 Apr. 5.47 5.82 6.00 6.54 Apr. ——

May 6.00 5.47 5.85 6.01 6.39 6.03 5.97 ---- May ---- 5.86 5.99 6.23 May 5.47 5.84 6.04 6.54 May
June 6.32 5.79 6.17 6.33 6.70 6.34 6.29 ---- June ---- 6.18 6.30 6.54 June 5.79 6.15 6.36 6.84 June —

July 6.26 5.73 6.09 6.30 6.65 6.28 6.24 ---- July ---- 6.11 6.25 6.49 July 5.73 6,07 6.34 6.81 July ——

Aug. 6.26 5.79 6.06 6.29 6.65 6.28 6.23 ---- Aug. ---- 6.11 6.24 6.51 Aug. 5.79 6.01 6.35 6.79 Aug. —

Sept. 6.21 5.74 6.02 6.23 6.59 6.24 6.17 --— Sept. ---- 6.10 6.18 6.45 Sept. 5.74 5.93 6.28 6.73 Sept. — —

Oct. 6.12 5.66 5.94 6.13 6.46 6.17 6.06 ---- Oct. ---- 6.04 6.11 6.36 Oct. 5.66 5.84 6.14 6.60 Oct.
Nov. 5.97 5.44 5.78 5.97 6.40 6.04 590 ---- Nov. ---- 5.87 5.97 6.27 Nov. 5.44 5.67 5.97 6.51 Nov. —

Dec. 6.15 5.49 5.91 6.19 6.65 6.23 6.07 ---- Dec. ---- 6.03 6.16 6.51 Dec. 5.49 5.78 6.22 6.78 Dec.

2008
Jan. 6.02 5.33 5.78 6.06 6.54 6.08 5.96 Jan. ---- 5.87 6.02 6.35 Jan. 5.33 5.68 6.10 6.73 Jan. ——

Feb. 6.24 5.53 5.97 6.26 6.82 6.28 6.19 feb. ---- 6.04 6.21 6.60 Feb. 5.53 5.90 6.30 7.04 Feb.
Mar. 6.24 5.51 5.90 6.24 6.89 6.29 6.17 Mar. ---- 5.99 6.21 6.68 Mar. 5.51 5.80 6.27 7.10 Mar. ——

Apr. 6.29 5.55 5.93 6.30 6.97 636 6.21 Apr. ---- 5.99 6.29 6.81 Apr. 5.55 5.86 6.31 7.12 Apr. —

May 630 5.57 6.00 6.30 6.92 6.38 6.22 May ---- 6.07 6.27 6.79 May 5.57 5.93 6.33 7.05 May ——

June 6.42 5.68 6.11 6.43 7.07 6.50 6.35 June ---- 6.19 6.38 6.93 June 5.68 6.02 6.48 7.22 June
July 6.44 5.67 6.05 6.47 7.16 6.50 6.38 July ---- 6.13 6.40 6.97 July 5.67 5.97 6.54 7.35 July
Aug. 6.42 5.64 6.01 6.46 7.15 6.48 6.35 Aug. ---- 6.09 6.37 6.98 Aug. 5.64 5.92 6.55 7.31 Aug. -.-. —

Sept. 6.50 5.65 6.03 6.55 7.31 6.59 6.41 Sept. ---- 6.13 6.49 7.15 Sept. 5.65 5.93 6.60 7.47 Sept. ——

Oct. 7.56 6.28 6.79 7.58 8.88 7.70 7.42 Oct. ---- 6.95 7.56 8.58 Oct. 6.28 6.63 7.60 9.17 Oct. ----
—

Nov. 7.65 6.12 6.73 7.68 9.21 7.80 7.49 Nov. ---- 6.83 7.60 8.98 Nov. 6.12 6.63 7.76 9.44 Nov. — -— ——

Dec. 6.73 5.06 5.81 6.70 8.45 6.87 6.59 Dec. ---- 5.93 6.54 8.13 Dec. 5.06 5.68 6.85 8.76 Dec. ——

2009
Jan. 6.59 5.05 5.84 6.46 8.14 6.77 6.41 ---- Jan. ---- 6.01 6.39 7.90 Jan. 5.05 5.67 6.52 8.39 Jan. —

feb. 6.64 5.27 6.02 6.47 8.08 6.72 6.56 ---- Feb. ---- 6.11 6.30 7.74 Feb. 5.93 6.62 8.42 feb. ——

Mar. 6.84 5.50 6.11 6.66 8.42 6.85 6.83 ---- Mar. ---- 6.14 6.42 8.00 Mar. 5.50 6.07 6.90 8.84 Mar. ——

Apr. 6.85 5.39 6.17 6.70 8.39 6.90 6.79 ---- Apr. ---- 6.20 6.48 8.03 Apr. 5.39 6.14 6.90 8.74 Apr.
May 6.79 5.54 6.24 6.67 8.06 6.83 6.75 ---- May ---- 6.23 6.49 7.76 May 5.54 6.24 6.84 8.36 May
June 6.52 5.61 6.12 6.39 7.50 6.54 6.49 —-- June --— 6.13 6.20 7.30 June 5.61 6.11 6.58 7.69 June
July 6.17 5.41 5.71 6.09 7.09 6.15 6.18 --— July —-- 5.63 5.97 6.87 July 5.41 5.78 6.20 730 July
Aug. 5.83 5.26 5.45 5.78 6.58 5.80 5.86 ---- Aug. ---- 5.33 5.71 6.36 Aug. 5.26 5.56 5.84 6.79 Aug.
Sept. 5.61 5.13 5.21 5.56 6.31 5.60 5.62 ---- Sept. ---- 5.15 5.53 6.12 Sept. 5.13 5.27 5.58 6.50 Sept.
Oct. 5.63 5.15 5.24 5.57 6.29 5.64 5.61 ---- Oct. ---- 5.23 5.55 6.14 Oct. 5.15 5.25 5.59 6.44 Oct. —

Nov. 5.68 5.19 5.29 5.64 6.32 5.71 5.64 ---- Nov. ---- 5.33 5.64 6.18 Nov. 5.19 5.26 5.64 6.46 Nov.
Dec. 5.78 5.26 5.44 5.77 6.37 5.86 5.71 ---- Dec. ---- 5.52 5.79 6.26 Dec. 5.26 5.36 5.74 6.47 Dec.

2010
Jan. 5.76 5.26 5.50 5.76 6.25 5.83 5.69 ---- Jan. ---- 5.55 5.77 6.16 Jan. 5.26 5.44 5.73 6.33 Jan.
feb. 5.86 5.35 5.62 5.84 6.34 5.94 5.79 ---- Feb. ---- 5.69 5.87 6.25 Feb. 5.35 5.55 5.80 6.43 Feb. — -— ——

Mar. 5.81 5.27 5.57 5.80 6.27 5.90 5.71 ---- Mar. ---- 5.64 5.84 6.22 Mar. 5.27 5.49 5.75 6.32 Mar.
Apr. 5.80 5.29 5.57 5.78 6.25 5.87 5.71 ---- Apr. ---- 5.62 5.81 6.19 Apr. 5.29 5.50 5.74 6.32 Apr. —

May 5.52 4.96 5.25 5.49 6.05 5.59 5.44 ---- May ---- 5.29 5.50 5.97 May 4.96 5.19 5.47 6.13 May —

June 5.52 4.88 5.16 5.44 6.23 5.62 5.42 ---- June ---- 5.22 5.46 6.18 June 4.88 5.11 5.42 6.28 June
July 5.32 4.72 4.96 5.25 6.01 5.41 5.23 ---- July ---- 4.99 5.26 5.98 July 4.72 4.92 5.23 6.04 July
Aug. 5.05 4.49 4.72 5.00 5.66 5.10 4.98 ---- Aug. ---- 4.75 5.01 5.55 Aug. 4.49 4.68 4.98 5.77 Aug. —

Sept. 5.05 4.53 4.72 5.01 5.66 5.10 5.00 ---- Sept. ---- 4.74 5.01 5.53 Sept. 4.53 4.70 5.00 5.78 Sept. ——

Oct. 5.15 4.68 4.83 5.09 5.72 5.20 5.08 ---- Oct. ---- 4.89 5.10 5.62 Oct. 4.68 4.77 5.07 5.81 Oct. —

Nov. 5.37 4.87 5.07 5.33 5.92 5.45 5.29 ---- Nov. ---- 5.12 5.37 5.85 Nov. 4.87 5.02 5.29 5.99 Nov. ——

Dec. 5.55 5.02 5.26 5.52 6.10 5.64 5.46 ---- Dec. ---- 5.32 5.56 6.04 Dec. 5.02 5.19 5.47 6.15 Dec. ——

2011
Jan. 5.56 5.04 5.26 5.53 6.09 5.64 5.46 ---- Jan. ---- 5.29 5.57 6.06 Jan. 5.04 5.22 5.48 6.11 Jan. —

feb. 5.66 5.22 5.37 5.64 6.15 5.73 5.58 ---- Feb. ---- 5.42 5.68 6.10 Feb. 5.22 5.31 5.59 6.19 feb. —

Mar. 5.55 5.13 5.28 5.52 6.03 5.62 5.48 ---- Mar. ---- 5.33 5.56 5.97 Mar. 5.13 5.22 5.48 6.09 Mar. —

Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 ---- Apr. ---- 5.32 5.55 5.98 Apr. 5.16 5.25 5.48 6.06 Apr.
May 5.33 4.96 5.06 5.29 5.78 5.38 5.27 ---- May ---- 5.08 532 5.74 May 4.96 5.04 5.26 5.81 May
June 5.30 4.99 5.04 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 June 4.99 5.02 5.25 5.82 June
July 5.30 4.93 5.03 5.26 5.76 5.34 5.25 ---- July --— 5.05 5.27 5.70 July 4.93 4.99 5.25 5.81 July
Aug. 4.79 4.37 4.47 4.74 5.36 4.78 4.79 ---- Aug. ---- 4.44 4.69 5.22 Aug. 437 4.50 4.79 5.49 Aug.
Sept. 4.60 4.09 4.23 4.54 5.27 4.61 4.58 ---- Sept. ---- 4.24 4.48 5.11 Sept. 4.09 4.21 4.59 5.42 Sept.
Oct. 4.60 3.98 4.16 4.54 5.37 4.66 4.54 ---- Oct. —-- 4.21 4.52 5.24 Oct. 3.98 4.11 4.56 5.50 Oct.
Nov. 4.39 3.87 3.97 4.34 5.14 4.37 4.41 ---- Nov. ---- 3.92 4.25 4.93 Nov. 3.87 4.01 4.43 5.34 Nov.
Dec. 4.47 3.93 4.03 4.40 5.25 4.47 4.47 ---- Dec. ---- 4.00 4.33 5.07 Dec. 3.93 4.06 4.46 5.43 Dec.

Notes: Moody’s4Long-Tcrm Corporate bond Yield Averages hare been published daiI since 1929. Thet are derived from pricing data on a regularly-replenished population of nearl 75 seasoned
corporate bonds in the US market, each tsith current outstandings over SItIlI million. The bonds have maturities as close as possible to 3t) ears: the) are dropped from the list if their remaining life
falls below 21) years, it’ their ratings change. Bonds ssilh deep discounts or steep premiums to par are generally excluded. All ields are yield.Io-maturit calculated on a semi-annual basis. Each
observation is an unsveighted as erage, ts ith Ar eragc Corporate Yields representing the unsveighted average of the corresponding Average Industrial and Ar erage Public Utilit obsers ations. because
of the dearth of Aaa -rated railroad term bond issues, Moodr’s3 Aaa railroad bond teld average stas discontinued as of December lb. 1967. Moody ‘s8 Aaa public utility average suspended from
Jan. 1984 thru Sept. 1984. Oct. 1984 figure for last 14 business days only. The Railroad Bond Averages were discontinned as c,f July t7, 1989 because of insullicient frequently tradable bonds. The
July tigurcs ucre based on 8 business days.
Because of the dearth of Aaa rated public utility bond issues. Moody’s Aaa public utility bond yield average rvas discontinued as of December 10,2001.
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Corporate Bond Yield Averages
CORPORATE CORPORATE

AV.
RY RATINOS RY GROUPS PURLIC UTILITY RONDS INDUSTRIAL RONDS RAILROAD RONDS

CORP. Aaa Aa A Baa PU. IND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2010
Jan 5 76 5.26 5.50 5.76 625 5.83 569 —— Jaw --— 5.55 577 6. 16 Jan. 5 26 544 57J 6 3J Jan. — — —

Feb 5 86 5.35 5.62 5.84 6 J4 5.94 5.79 —— Feb. ---- 5.69 5.87 6.25 Feb 5.J5 5.55 5.80 6.43 Feb. —-- — —

Mar, 5 RI 5.27 5.57 5.R0 6.27 5.90 D.71 —— Mar. ---- 5,64 5,R4 6 22 Mar. 5.27 5.49 i75 6 . 32 Mar. —-- — —— —-

Apr 5.RO 5.29 5.57 5 75 6 25 5.R7 5.71 ---- Apr. ---- 5.62 5.Rl 6.19 Apr. 5.29 5.50 5.74 6.J2 Apr —— — — —

May 5 52 4.96 5.25 5 49 6.05 5.59 i44 ---- May ---- 5.29 5.50 5.97 May 4.96 5.19 T.47 6.13 Mar --— ---- ——

Jane 5.52 4.RR 5.15 5.44 6.23 5.62 5.42 ---- June ---- 5.22 5.46 6.IR Jane 4.RR 5 1 1 5.42 6.2R Jane --— —

JaR 5.32 4.72 3.96 5.25 6.01 5.41 5.23 ---- July ---- 4 99 5.26 5.9R Jaly 4.72 4.92 5.23 6.04 Jaly
Aai 5.05 4 49 4.72 5.00 5.66 5.10 4,9R ---- Aug. -—- 4.75 5.01 5.55 Ang. 4.49 4 6R 4.9R 5.77 Ang. —

Sept 5.05 4.53 4 72 5.01 5.66 5.10 5.00 --— Sept. ---- 4 74 5.01 5.53 Sept. 4.53 4.70 5.00 5Th Sept —-

Oct. 5 15 4 6R 4.113 5 09 5.72 5.20 5,OR --— Oct. -—- 4 89 5.10 5.62 Oct. 4.6R 4 77 5.07 SRI Oct. --—

Nov. 5.37 4.R7 5.07 5.33 5.92 5.45 5.29 ---- Nov. -—- 5.12 5.37 5.R5 Nov. 4.R7 5.02 5 29 5.99 Nov.
Dec 5.55 5.G2 5.26 5.52 6.10 5.64 5 46 --— Dec. -—- 5.32 5.56 6.04 Dec. 5.02 5.19 5.47 6.15 Dec. —

2011
Jan. 5.56 5 04 5.26 5.53 6.09 5.64 5.46 ---- Jan. ---- 5.29 5.57 6,06 Jan 5.04 5 22 5.41 6.1 1 Jan —

Feb. 5.66 5.22 5.37 5.64 6.15 5.73 5.51 ---- Feb ---- 5.42 5.61 6.10 Feb 5.22 5.31 5.59 6.19 Feb.
Mar. 5.55 5 13 5.2R 5.52 6.03 5.62 5.4R ---- Mar. ---- 5.33 5.56 5,97 Mar. 5.13 5 22 5 4R 6.G9 Mar.
Aor. 5.56 5 16 5.29 5.52 6.02 5.62 5.49 ---- Arm ---- 5.32 5.55 5.91 Aor. 5.16 5 25 5.48 6,06 Apr.
May 5.3J 4.96 5.06 5.29 5.78 5.38 5.27 ---- May ---- 5.08 5.32 5.74 May 4.96 5 04 5.26 5.81 May —

Jttne 5.30 499 5 03 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 Jttne 1.99 5.02 5.25 5.82 Jttne
July 5.30 4.93 5.03 5.26 5.76 5.34 5.25 --— July -—- 5.05 527 5.70 July 1.93 4.99 5.25 5.81 July
Aug 4.79 4.37 447 4.74 5.36 4.78 4.79 —— Aug. ---- 4.44 4.69 5.22 Aug 4 37 4.50 4.79 ,.49 Aug. —

Sept. 4.60 4.09 3.23 4.54 5.27 4.61 4.58 ---- Sept. ---- 4.24 4.48 5.11 Sept. 4.09 4.21 4.59 5.42 Sept.
Oct 4,60 3.98 3.16 4.54 5.37 4.66 4.54 ---- Oct. ---- 4.21 4.52 5.24 Oct .3.98 4.11 4.56 5.50 Oct.
Nov. 439 3.87 3.97 4.34 5.14 4.37 4.41 ---- Nov. ---- 3.92 4.25 4.93 Nov 3,87 4.01 4A3 5.34 Nov.
Dec. 4.47 3,93 4.03 4.40 5.25 4.47 4.47 ---- Dec. ---- 4.00 4.33 5.07 Dec 3.93 4,06 4.46 5.43 Dee.

2012
Jan. 4.45 3.85 4.01 4.39 5.23 4.48 4.41 —-- Jan. ---- 4.03 4.34 5.06 Jan 3.85 3.98 4,43 5,39 Jun.
Feb. 4.42 3.85 3.99 4.39 5.14 4.47 4.37 —-- Feb. ---- 4.02 4.36 5.02 Feb .3.85 3.96 4.41 5.26 Feb. ——

Mar. 4.54 3.99 4.14 4.51 5.23 4.59 4.50 —-- Mar. ---- 4.16 4.48 5.13 Mar. .3.99 4.12 4.53 5.33 Mar. ——

Aor. 4.49 3.96 4.08 4.44 5.19 4.53 4.44 ---- Aor. ---- 4.10 4.40 5.11 Aor. 396 4.06 4.48 5.27 Apr.
May 4.33 3.80 3.91 4.26 5.07 4.36 430 ---- May ---- 3.92 4,20 4.97 May 3.80 3.90 4.32 5.17 May --— —

June 4.22 3.64 3.78 4.14 5.02 4,26 4.18 ---- June ---- 3.79 4.08 4.91 June 3.64 3.77 4.18 5.13 June —

July 4.03 3.40 3.54 3.93 4.87 4.12 3.93 ---- July -—- 3.58 3,93 4.8, Jtrly 3.40 3.49 3.93 4.89 July —

Aug. 4.09 3.48 3.61 3.99 4.91 4.18 3.99 --— Aog. -—- 3.65 4.00 4.88 Aug. 3.48 3.57 3.98 4.93 Aug.
Sept 4.09 3.49 3.68 4.0! 4.84 4.17 4.00 —— Sept. -—- 3.69 4.02 4.81 Sept. 3.49 366 4.00 4.87 Sept.
Oct. 3,97 3.47 3 63 3.90 4.58 4.05 3.89 --— Oct. -—- 3.68 3,91 4,54 Oct .3.47 3.58 3.89 4.62 Oct. —

Nov. 3.92 3.50 3.57 3.87 451 3.95 3.88 --— Nov. ---- 3.60 3.84 4.42 Nov 3.50 3.54 3.89 4.60 Nov.
Dec. 4.05 3.65 3 70 3.98 463 4.10 3.99 —-- Dec. ---- 3.75 4.00 4,56 Dec. .3.65 365 3.96 4.70 Dec. —-

2013
Jan. 4.19 3.80 3.87 4 14 473 4.24 4.14 ---- Jan ---- 3.90 4.15 4.66 Jan .3.80 384 4 13 4.81 Jan.
Feb. 4.27 3.90 3.95 4.19 4.85 4.29 4.25 —-- Feb ---- 3.95 4.18 4.74 Feb 3.90 3.95 4.20 4.95 Feb — —

Mar. 4 29 3.93 3.97 4 23 4 85 4,29 4.29 ---- Mar. ---- 3.95 4.20 4.72 Mar. .3.93 3 98 4.25 4.99 Mar --— -— —

Aor 4.07 3.73 3.77 4.03 4.59 4.08 4.07 —-- Apr ---- 3.74 400 449 Apr. .3.73 3.79 4.05 4 69 Aor. --—

May 423 389 3.94 4 19 4,73 4.24 4.22 —-- May -—- 3.91 4.17 4.65 May 389 3.97 420 4.80 May --— -—- —

June 4 63 4 27 4.32 4,56 5,19 4.63 463 —-- June -—- 4.27 4 53 5.08 June 427 4.36 4.58 5.29 June ——

July 4.76 4.34 4.46 4.69 5.32 4.78 4.74 —— July ---- 4.44 4.68 521 July 4.34 447 4.69 543 July ——

Aug. 4 88 4 54 4.63 4.78 5.42 4.8, 4,92 ---- Aug. ---- 4.53 4 73 5 28 Aug. 4.54 4 72 4.83 5.57 Aug. ——

Sept. 4.95 4.64 4.69 4.85 5.47 4.90 4.99 ---- Sept. ---- 4.58 4.80 5.31 Sept. 4.64 4 80 4.90 5 62 Sept. --— —

Oct. 482 453 4.59 4.73 5.31 4.78 4.86 ---- Oct. ---- 4,48 4.70 5,17 Oct. 4.53 4.69 4.76 5.44 (let. —

Nov. 4.91 4.63 4.67 4.82 5.38 4.86 4.95 ---- Nov ---- 4.56 4 77 5.24 Nov. 4.63 4.79 4.85 552 Nov. --— —

Dec 4.92 4.62 4.68 4.85 5.38 4.89 495 ---- Dee. ---- 4.59 4.81 5.25 Dec. 4.62 4.76 4.89 5.51 Dec

2014
Jan. 4.76 4.49 453 4.69 5.19 4,72 4.78 ---- Jan. ---- 444 4.63 5.09 Jan 4A9 4.62 4.74 5.29 Jan --— — —

Feb. 4.68 4.45 446 4.60 5.10 464 471 —-- Feb. ---- 4.38 4.53 5.01 Feb. 4.45 454 466 5.19 Feb. ——

Mar. 4.65 4.38 4.44 4.6 .06 4.63 4.6, ---- Mar. -—- 440 4.51 5.00 Mar. 4.38 4.49 3.60 5.13 Mar — — —

Apr 4.52 4.24 4.33 4.45 4.90 4.52 451 ---- Apr. -—- 430 4.41 4.85 Apr. 4.24 4.36 4.48 4.96 Apr. --— -—

May 4.38 4.16 4.20 4.31 476 437 4.40 —— May —- 4.16 3.26 4.69 May 4.16 424 435 4.83 May -— — —-

June 4.44 4.25 4.26 4.35 4.80 442 4.45 —— JunC —- 4.23 429 4.73 June 4.25 4.29 4.4! 4.86 June ——

July 4.37 4.16 4.20 4.28 473 435 4.39 — July -— 4.16 4.23 4.66 July 4.16 423 434 4.80 July -— — —

Aug 4.29 4.08 4.10 4.20 4.69 4.29 4.30 —— Aue. — 4.07 4 13 4.65 Aug. 4.08 4.13 4.26 4.72 Aug.
Sept. 439 4.11 4.19 4.30 4.80 4.40 4.37 —— Sept. -— 4.18 4.24 4.79 Sept. 4.11 4.19 435 4.82 Sept. --— —- —— —-

Oct. 422 3.92 3.99 4.13 4.69 4.24 4.20 —— Oct. -— 3.98 4.06 4.67 Oct. 3.92 4.00 420 4.70 Oct. —

Nov. 4.28 392 4.04 4.18 4.79 4.29 4.26 —— Nov ---- 4.03 4.09 475 Nov. .392 4.04 4.27 4.82 Nov. ---- —- —— —-

Dec. 4 17 379 3.89 4.05 4.74 4.18 4.15 ---- [Jec. ---- 3.90 3.95 4.70 Dec. 3.79 3.89 4,15 4.77

2015
Jan 3.84 3.46 3.54 3.70 4.45 3.83 3.84 —-- Jan. -—- 3.52 3 58 4.39 Jan .3.46 3.55 3.82 4.51 Jan. —-- -—- ——

Feb. 3.93 3.61 3.64 3,81 4,51 3.91 3.94 --— Feb. -—- 3.62 3.67 4.44 Feb. 3.61 3.65 3.94 4.57 Feb.
Mar. 3.98 3.64 3.70 3.85 4.54 3.97 3.97 --— Mar. -—- 3.67 3.74 4.51 Mar. .3.64 3.72 3.96 4.56 Mar.
Apr 3.93 3.52 3.64 3.82 4.48 3.96 3.88 --— Apr. -—- 363 3.75 4.51 Apr. 3 52 3.65 3.89 4.45 Apr --— -—- ——

May 4.35 3.98 4.07 4.24 4.89 4.38 4.31 ---- May ---- 4.05 4.17 4.91 May 3.98 4.09 4,30 4.86 May —-- — ——

June 4.56 4.19 4.27 4.45 ,l3 4.60 4.52 —-- June ---- 4.29 4.39 5,13 June 4.19 4.2, 4,1 5.12 June --— — —— —

July 4.57 4.15 4.25 4.44 5.20 4.63 4.51 —-- July ---- 4.27 4.40 5.22 July 4.15 4.22 4.49 5.18 July — —- —— —

Aug. 4,48 4.04 4.13 4.32 5.19 4.54 4.42 ---- Aue. ---- 4.13 4.25 5.23 Aug 4.04 4.11 4.39 5.15 Aug. — —- — —-

Sept. 4.59 4.07 4.21 4.43 534 4.68 4.49 ---- Sept —- 4.25 4.39 5.42 Sept 4.07 4.16 446 5.25 Sept. — — — —-

Oct. 452 3.95 4.11 433 5.34 4.63 4.40 — Oct. —- 4.13 4.29 5.47 Oct. 3.95 4.08 437 5.21 Oct. — — —-

Nov. 4.62 4.06 4.21 443 5.46 4,73 4.’l Nov. — 4.22 4,40 5.57 Nov. 4.06 420 44, ,.34 Nov. —— -—- ——

Dec 458 3.97 4.16 4.38 5.46 4.69 4.47 — Dec. —- 4.16 4.35 5.55 Dec. 3.97 4 16 440 5.36 Dec. — --— —

2016
Jan 4.56 400 4.12 4.35 5.45 4.62 4.50 -— Jan. — 4.09 4.27 5.49 Jan. 4.00 4 16 442 5.40 Jan -— —

Feb 4,44 3.96 3.98 4.22 534 444 4.43 --— Feb. -—- 3.94 4 II 5 28 Feb 3.96 4.02 4.33 5.39 Feb. —— — —

Mar 433 382 3.91 4.16 5.13 4.40 425 ---- Mar -—- 3.93 4 16 5.12 Mar 3.82 3.89 4.16 514 Mar ——

Apr. 4.09 3.62 3.71 3.98 4.79 4.16 401 —— Apr. -—- 3.74 400 475 Apr 3.62 3.67 3.95 4.82 Apr, —— -— ——

May 4.04 3 65 3 70 3.94 4.68 4 06 4.02 —— May — 3.65 3.93 4.60 May 3 65 3.73 3.95 4.75 May —— —- —

Jun’e 3 91 3.50 3.60 3.80 4.53 3,93 3.88 —— JunC -—- 3 56 3.78 4.47 JunC 3.50 3.63 3.82 4.58 JunC — —- —

July 3.67 3.28 3.39 3.58 422 3,70 3.64 ---- July ---- 3.36 3.57 4.16 July 3.28 3.42 3.58 4.27 July --— ---- ——

Aug 3.70 3.32 3.42 3,60 4.24 3.73 3.66 --— Aug. ---- 339 3.59 4.20 Aug. 3.32 3.4 361 4.27 Aug. ——

Sept. 3.78 3.41 3.50 368 43! 3.80 3.75 ---- Sept. ---- 3.37 3.66 4.27 Sept. 3.41 3.53 3.69 4.35 Sept. —— —-

Oct 3.87 3.51 3.61 3.78 4.38 3.90 3 84 ---- Oct. ---- 359 3.77 4.34 Oct. 3.51 3.63 3.79 440 Oct.
Nov 4.20 3.86 3.94 4 II 471 421 4,19 ---- Nov. ---- 3.91 4.08 4.64 Nov. 386 3.97 4.14 477 Nov.
Dec. 436 4.06 4.12 428 483 439 4.33 ---- Dee. ---- 4.11 4.27 4.79 Dee. 4.06 4 13 429 4.85 Dec. —

2017
Jan. 422 3.92 3.98 4.16 4.66 4.24 4.20 ---- Jan. ---- 3.96 4.14 462 Jan. 392 400 4.17 4.70 Jan.

Nutus: Moudy’s6Lung-Tenn Corporate Buud Yield Averages hase been published daily since 1929, They are derised from pricing data on a regutarty-reptenutied population of nearly 75 seasoned
corporate bands in the US niarket, each with current oatstandings over 5100 million. The hands hose maturities as etnse as possible In 30 years, they are dropped from the list if their remaining life
falls below 20 years, if their ratings change. Bonds with deep discounts or steep premiums to par are generally esctaded All yields are ytetd-ts-maturtty calculated on a semi-annual basis Each
observation is no unweigtrted aserage, with Aserage Corporate Yields representing the unweighted average of the corresponding Average Industrial and Average Pnbtic Utility observations, Because
of the dearth of Aaa -rated railroad tems bond issues, Moody’s® Aaa railroad bond yield aserage was discontinued as of December I R, 1967, Rtoody’s® Aaa public utility as erage suspended from
Jan 1954 thom Sept 1984 Oct 1984 figure for last 14 business days only The Railroad Bond Averages were discontinued as of July 17, 1989 because of insufficient frequently tradable bonds The
July figures svere based on S business days
Because of tire dearth of Ana rated public utility band issues, Moody’s Aaa public utility bond yield average was discontinued as of December tO, 200t.
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Corporate Bond Yield Averages
CORPORATE CORPORATE

AV.
BY RATINOR BY OROUPR PUBLIC UTILITY BONDS INOURTRIAL BONDS RAILROAD BONDS

CORP. Aaa Aa A Baa PU. IND. P.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2009
Feb. 6.64 5.27 6.02 6.47 8.08 6.72 6.56 ---- Feb. ---- 6.11 6.30 7.74 Feb. 5.27 5.93 6.62 8.42 Feb. --—

Mar, 6.84 5.50 6.11 6.66 8,42 6.85 6.83 ---- Mar. ---- 6.14 6.42 8.00 Mar. 5.50 6.07 6.90 8.84 Mar. --—

Apr. 6.85 5.39 6.17 6.70 839 6.90 6.79 --— Apr. -—- 6.20 6.48 8.03 Apr. 5.39 6,14 6.90 8.74 Apr. —

May 6.79 5.54 6.24 6.67 8.06 6.83 6,75 ---- May ---- 6.23 6.49 7.76 May 5.54 6.24 6.84 8.36 May
June 6.52 5.61 6.12 6.39 7.50 6.54 6.49 ---- June ---- 6.13 6.20 7.30 June 5.61 6.11 6.58 7.69 June
July 6.17 5.41 5.71 6.09 7.09 6.15 6,18 ---- July ---- 5.63 5.97 6.87 July 5.41 5.78 6.20 7.30 July —

Aug. 5.83 5.26 5,45 5.78 6.58 5.80 5.86 ---- Aug. ---- 5.33 5.71 6.36 Aug 5.26 5.56 5.84 6.79 Aug.
Sept. 5.61 5.13 5.21 5.56 6.31 5.60 5.62 ---- Sept. ---- 5.15 5.53 6.12 Sept 5.13 5.27 5.58 6.50 Sept
Oct. 5.63 5.15 5.24 5.57 6.29 5.64 5.61 ---- Oct. ---- 5.23 5.55 6.14 Oct. 5.15 525 5.59 6.44 Oct.
Nov. 5.68 5.19 5.29 5.64 6.32 5.71 5.64 --— Nov. ---- 5.33 5.64 6.18 Nov 5.19 5.26 5.64 6.46 Nov. —

Dec. 5.78 5.26 5.44 5.77 6.37 5.86 5,71 ---- Dec. ---- 5.52 5.79 626 Dec. 5.26 5.36 5.74 6.47 Dec.

2010
Jan. 5.76 5.26 5.50 5.76 6.25 5.83 5.69 ---- Jan ---- 5.55 5.77 6.16 Jan. 5.26 5.44 5.73 6.33 Jan. ——

Feb. 5.86 5.35 5.62 5.84 6.34 5.94 5.79 ---- Feb. ---- 5.69 5.87 6.25 Feb 5.35 5.55 5.80 6.43 Feb. ——

Mar. 5.81 5.27 5.57 5.80 6.27 5.90 5.71 ---- Mar. ---- 5.64 5.84 6.22 Mar. 5.27 5.49 5.75 6.32 Mar.
Apr 5.80 5.29 5.57 5.78 6.25 5.87 5.71 ---- Apr. ---- 5.62 5.81 6.19 Apr. 5.29 5.50 5.74 6.32 Apr. --—

May 5.52 4.96 5.25 5.49 6.05 5.59 5.44 ---- May -—- 5.29 5.50 5.97 May 4.96 5.19 5.47 6.13 May
June 5.52 4.88 5.16 5.44 6.23 5.62 5.42 ---- June ---- 5.22 5.46 6.18 June 4.88 5.11 5.42 6.28 June
July 5.32 4.72 4.96 5.25 6.01 5.41 5.23 ---- July ---- 4.99 5.26 5.98 July 4.72 4.92 5.23 6.04 July —

Aug. 5.05 4.49 4,72 5.00 5.66 5.10 4.98 ---- Aug. -—- 4.75 5.01 5.55 Aug. 4.49 4.68 4.98 5.77 Aug.
Sept. 5.05 4.53 4.72 5.01 5.66 5.10 5.00 ---- Sept. ---- 4.74 5.01 5.53 Sept 4.53 4.70 5.00 5.78 Sept.
Oct. 5.15 4.68 4,83 5.09 5.72 5.20 5.08 ---- Oct. ---- 4.89 5.10 5.62 Oct 4.68 4.77 5.07 5.81 Oct.
Nov. 5.37 4.87 5.07 5.33 5.92 5.45 5.29 —-- Nov. ---- 5.12 5.37 5.85 Nov. 4.87 5.02 5.29 5,99 Nov. —

Dec. 5.55 5.02 5.26 5.52 6.10 5.64 5.46 ---- Dec. ---- 5.32 5.56 6.04 Dec. 5.02 5.19 5.47 6.15 Dec. —

2011
Jan. 5.56 5.04 5,26 5.53 6.09 5.64 5.46 ---- Jan. ---- 5.29 5.57 6.06 Jan. 5.04 5.22 5.48 6.11 Jan.
Feb. 5.66 5.22 5.37 5.64 6.15 5.73 5.58 ---- Feb. ---- 5.42 568 6.10 Feb. 5.22 5.31 5.59 6.19 Feb.
Mar. 5.55 5.13 5.28 5.52 6.03 5.62 5.48 ---- Mar. ---- 5.33 5.56 5.97 Mar 5.13 5.22 5.48 609 Mar
Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 --— Apr ---- 5.32 5.55 5.98 Apr. 5.16 5.25 5.48 6.06 Apr
May 5.33 4.96 5.06 5.29 5.78 5.38 5.27 ---- May ---- 5.08 5.32 5.74 May 4.96 5.04 5,26 5.81 May —

Juue 5,30 4.99 5.04 5.26 5.75 5.33 5.27 —-- June ---- 5.04 5.26 5.67 June 4.99 5.02 5.25 5.82 June —

July 5.30 4.93 5 03 526 5.76 5.34 5.25 ---- July ---- 5.05 5.27 5.70 July 4.93 4.99 5.25 5.81 July --— -—

Aug. 4.79 4.37 4.47 4.74 5.36 4.78 4.79 ---- Aug ---- 4.44 4.69 5.22 Aug. 4.37 4.50 4.79 5.49 Aug.
Sept. 4.60 4.09 4.23 4.54 5.27 4.61 4.58 ---- Sept. ---- 4.24 448 5.11 Sept. 4.09 4.21 4.59 542 Sept.
Oct 4.60 3.98 4.16 4.54 5.37 4.66 4.54 ---- Oct. ---- 4.21 4.52 5.24 Oct. 3.98 4.11 4.56 550 Oct. --—

Nov. 4.39 3.87 3.97 4.34 5.14 4.37 4.41 ---- Nov. -—- 3.92 425 4.93 Nov. 3.87 4.01 443 5.34 Nov. —

Dec. 4.47 3.93 4.03 4.40 5.25 447 4.47 ---- Dec. ---- 4.00 4.33 5.07 Dec. 3.93 4.06 4.46 5.43 Dec. —

2012
Jan. 4.45 3.85 4.01 4.39 5.23 4.48 4.41 ---- Jan. ---- 4.03 4,34 5.06 Jan. 3.85 3.98 4.43 5.39 Jan.
Feb. 4.42 3.85 3.99 4.39 5.14 4.47 4.37 ---- Feb. ---- 4.02 4.36 5.02 Feb. 3.85 3.96 4.41 5.26 Feb.
Mar. 4.54 3.99 4.14 4.51 5.23 4.59 4.50 —-- Mar. ---- 4.16 4.48 5.13 Mar. 3.99 4.12 4.53 5.33 Mar —

Apr 4,49 3,96 4.08 4.44 5.19 4.53 4.44 ---- Apr. ---- 4.10 4.40 5.11 Apr. 3.96 4.06 4.48 5.27 Apr.
May 4.33 3.80 3,91 4.26 5.07 4.36 4.30 ---- May —- 3.92 4.20 4.97 May 3.80 3.90 4.32 5.17 May --— —

June 4.22 3.64 3.78 4.14 5.02 4.26 4.18 ---- June ---- 3.79 4.08 4.91 June 3.64 3.77 4.18 5.13 June
July 4.03 3.40 3.54 3.93 4.87 4.12 3.93 ---- July ---- 3.58 3.93 4.85 July 3.40 3.49 3.93 4.89 July ——

Aug. 409 3.48 3.61 3.99 4.91 4.18 3.99 ---- Aug. ---- 3.65 4.00 4.88 Aug. 3.48 3.57 3.98 4.93 Aug. —

Sept. 4.09 3.49 3.68 4.01 4.84 4.17 4.00 ---- Sept. ---- 3.69 4.02 4.81 Sept. 3.49 3.66 4.00 4.87 Sept
Oct. 3.97 3.47 3.63 3.90 4.58 4.05 3.89 ---- Oct. ---- 3.68 3.91 4.54 Oct. 3.47 3.58 3.89 4.62 Oct.
Nov. 3.92 3.50 3.57 3.87 4.51 3.95 3.88 —-- Nov. ---- 3.60 3.84 4.42 Nov. 3.50 3.54 3.89 4.60 Nov. —-

Dec. 4.05 3.65 3.70 3.98 4.63 4.10 3.99 ---- Dec. ---- 3.75 4.00 4.56 Dcc. 3.65 3.65 3.96 4.70 Dec.

2013
Jan. 4.19 3.80 3,87 4.14 4.73 4.24 4.14 ---- Jan. ---- 3.90 4.15 4.66 Jan. 3.80 3.84 4.13 4.81 Jan. — —-

Feb. 4.27 3.90 3.95 4.19 4.85 4.29 4.25 ---- Feb. ---- 3.95 4.18 4.74 Feb. 3.90 3.95 4.20 4.95 Feb.
Mar. 4.29 3.93 3.97 4.23 4.85 4.29 4.29 ---- Mar. ---- 3.95 4.20 4.72 Mar. 3.93 3.98 4.25 4.99 Mar.
Apr. 4.07 3,73 3.77 4.03 4.59 4.08 4.07 ---- Apr. ---- 3.74 4.00 4.49 Apr. 3.73 3.79 4.05 4.69 Apr.
May 4.23 3,89 3.94 4.19 4.73 4.24 4.22 ---- May ---- 3.91 4.17 4.65 May 3.89 3.97 4.20 4.80 May
June 4.63 4.27 4.32 4.56 5.19 4.63 4.63 ---- June ---- 4.27 4,53 5 08 June 4.27 4.36 4.58 5.29 June —

July 4.76 4.34 4.46 469 5.32 4.78 4.74 —-- July ---- 444 4.68 5.21 July 4.34 4.47 4.69 5.43 July
Aug. 4.88 4.54 4.63 478 5.42 4.85 4.92 ---- Aug. ---- 4.53 4.73 5.28 Aug. 4.54 4.72 4,83 5.57 Aug. —-

Sept. 4.95 4.64 4.69 4.85 5.47 4.90 4.99 ---- Sept. ---- 4.58 4.80 5.31 Sept. 4.64 4.80 4.90 5.62 Sept. --—
-—

Oct. 4.82 4.53 4.59 4.73 5.31 4.78 4.86 ---- Oct. ---- 4,48 4.70 5.17 Oct. 4.53 4.69 4.76 5.44 Oct.
Nov. 4.91 4.63 4.67 4.82 5.38 4.86 4.95 ---- Nov. ---- 4.56 4.77 5.24 Nov. 4.63 4.79 4.85 5.52 Nov.
Dec 4.92 4.62 4.68 4.85 5.38 4.89 4.95 ---- Dec. ---- 4.59 4.81 5.25 0cc. 4.62 4.76 4.89 5.51 Dec. —-

2014
Jan. 4.76 4.49 4.53 4.69 5.19 4.72 4.78 ---- Jan. ---- 4.44 4.63 5.09 Jan. 4.49 4.62 4.74 5.29 Jan. —

Feb. 4.68 4.45 4.46 4.60 5.10 4.64 4.71 ---- Feb. ---- 4.38 4.53 5.01 Feb. 4.45 4.54 4.66 5.19 Feb.
Mar. 4.65 4.38 4.44 4.56 5.06 4.63 4.65 ---- Mar. ---- 4.40 4.51 5.00 Mar. 4.38 4.49 4.60 5.13 Mar.
Apr. 4.52 4.24 4.33 4.45 4.90 4.52 4.51 ---- Apr. ---- 4.30 4.41 4.85 Apr. 4.24 4.36 4.48 4.96 Apr.
May 4.38 4.16 4.20 4.31 4.76 4.37 4.40 ---- May ---- 4.16 4.26 4.69 May 4.16 4.24 4.35 4.83 May
June 4.44 4.25 4.26 4.35 4.80 4.42 4.45 ---- June ---- 4,23 429 4.73 June 425 4.29 4.41 4,86 June --— -—

July 4.37 4.16 4.20 4.28 4.73 4.35 4.39 ---- July ---- 4,16 4.23 4.66 July 4.16 4,23 4.34 4.80 July —

Aug. 4.29 4.08 4.10 4,20 4.69 4.29 4.30 ---- Aug. ---- 4.07 4.13 4.65 Aug. 4.08 4,13 4.26 4.72 Aug.

Notes: Moudy’aY Lung-Term Corporate Buud Yield Averages have beeu published daily siuce 1929. They are derised from pricing data on n regularly-replenished poputaliuu of nearly 75 seasoned
curpurate hoods io the US market, each with curreot outstandiogs over $100 million The hoods have maturities as close as possible to 30 years, they are dropped from the list if their remaioiag life
falls below 20 years, if their ratings clsauge Roads with deep discoaols or steep premiums to par are generally exctaded Alt yields are yield-to-maturity’ calculated on a semi-aooual basis Each
obsen ation is au sosveighted as erage, svith Average Corporate Yields represeotiog the uuweighted average of the ronespoodiag Average todastriat nod Average Public Utility’ ohservatioos. Because
of Ihe dearth of Aaa -rated railroad teno hood issues, Moady’sY Aaa railroad bond yield average was discootioued as of December 18, 1967 Moody’s® Aaa public utility’ average suspended from
Jan t9B4 thm Sept 1984. Oct 1984 figure for last 14 basioess days only. The Railroad Baud Aserages were discoutiuued as of Jaty 17, t989 because of insufficient frequently tradable hands The
July figures svere based au B business days.
Because of the dearth of Ass rated public utility’ baud issues, Moody’s Ass public utility’ hoed yield aserage was discoutinued us of December 10, 2001.
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Corporate Bond Yield Averages
CORPORATE CORPORATE

AV.
BY RATINGS BY GROUPS PUBLIC UTILITY BONOS INDUSTRIAL BONDS RAILROAD BONOS

CORP. Aaa Aa A Baa P.1,1. INtl. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2009
Feb 6.64 5.27 6.02 6.47 8.0$ 6.72 6.56 Feb. -—- 6 II 6.30 7,74 Feb. 5.27 5.93 6.62 842 Feb. ——

Mar. 6.84 5.50 6.11 6.66 842 6.85 6.83 -— Mar. -—- 6 14 6.42 8.00 Mar. 5.50 6.07 6.90 8.84 Mar. —— ——

Apr. 6.85 5.39 6 17 6.70 8.39 6.90 6.79 Apr. ---- 620 648 8.03 Apr. 5.39 6.14 6.90 8.74 Apr — -— ——

May 6.79 5 54 6.24 667 806 6 83 675 ---- May ---- 623 6.49 7.76 May 5.54 6.24 6.84 8.36 May --—

Jtlne 6.52 561 612 639 7.50 6.54 649 ---- June ---- 6.13 620 7.30 June 5.61 6 II 6.5$ 7.69 June --—

July 6 17 541 571 609 7.09 6.15 6 18 ---- July ---- 5.63 5.97 6.87 July 5.41 5.7$ 6.20 7.30 July
Aug. 5.83 5.26 5.45 5.7$ 6.58 5.80 5.86 ---- Aug ---- 5.33 5 71 636 Aug. 5.26 5.56 5.84 6.79 Aug. --—

Sept. 5.61 5.13 5.21 556 6.31 5.60 5.62 ---- Sept. ---- 5.15 553 6 12 Sept 5.13 5.27 558 650 Sept.
Oct 5.63 5.15 5.24 5.57 629 5.64 5.61 ---- Oct. ---- 5.23 555 6 14 Oct. 5.15 5.25 5.59 6.44 Oct. --—

Nov. 5.6$ 5 19 5.29 564 6.32 5.71 5.64 ---- Nov. ---- 5.33 5,64 6.18 Nov. 5.19 526 5.64 6,46 Nov.
Dec. 5.78 526 5.44 577 6.37 5.86 571 ---- Dec. ---- 5.52 5.79 6.26 Dcc. 526 536 5.74 6,47 Dec.

2010
Jan. 5.76 526 5.50 576 6.25 5.83 5.69 ---- Jan. ---- 5.55 5.77 6.16 Jan 5.26 544 573 6.33 Jan.
Feb. 5.86 5,35 5.62 5.84 6.34 5.94 5.79 ---- Feb. ---- 5.69 5.87 6.25 Feb 5.35 5.55 5.80 6.43 Feb.
Mar. 5.81 5.27 557 5.80 6.27 5.90 5.71 ---- Mar ---- 5.64 5.84 6.22 Mar 5.27 5.49 5.75 6.32 Mar.
Apr. 5.80 5.29 5.57 5,78 6.25 5.87 5.71 —-- Apr. ---- 5.62 5.81 6.19 Apr. 5.29 5.50 5.74 6.32 Apr.
May 5.52 4.96 5.25 5.49 6.05 5.59 5.44 —— May -—- 5,29 5,50 5.97 May 4.96 5 19 5.47 6.13 May
June 5.52 4.8$ 5.16 5.44 6.23 5.62 5.42 --— June ---- 5.22 5.46 6.18 June 4.88 5 11 5.42 6.28 June
July 5.32 4.72 4.96 5.25 6.01 5.41 5.23 ---- JtIly -—- 4.99 5 26 5.9$ July 4.72 4.92 5.23 6.04 July
Aug. 5.05 4.49 4.72 5.00 5.66 5.10 4.98 ---- AtIg. -—- 4.75 5.01 5.55 Aug 4.49 4.6$ 4.9$ 5.77 Atig. — —

Sept. 5.05 4.53 4.72 5.01 5,66 5.10 5.00 ---- Sept ---- 4.74 5.01 5.53 Sept. 4.53 4.70 5.00 5.7$ Sept.
Oct 5.15 4.68 4.83 5.09 5.72 5.20 5.08 ---- Oct. ---- 4 $9 5.10 5.62 Oct. 4.68 4,77 5.07 5.81 Oct
Nov. 5.37 4.87 5.07 533 5.92 5.45 5.29 ---- Nov. ---- 5.12 5.37 5.85 Nov. 4.87 5.02 5.29 5.99 Nov.
Dec. 5.55 5.02 5.26 5.52 6.10 5.64 5.46 ---- Dec. ---- 5.32 5.56 6.04 Dec. 5.02 5.19 5.47 6.15 Dec.

2011
Jan. 5.56 5.04 5.26 5.53 6.09 5.64 5.46 ---- Jan. ---- 5.29 5.57 6.06 Jan. 5.04 5.22 5.48 6.11 Jan. --— —

Feb. 5.66 5.22 5.37 5.64 6.15 5.73 5.5$ ---- Feb. ---- 5.42 5.6$ 6.10 Feb. 5.22 5.31 5.59 6.19 Feb. —

Mar. 5.55 5.13 5 2$ 5.52 6.03 5.62 5.48 ---- Mar. ---- 5.33 5.56 5.97 Mar. 5.13 5.22 5.48 6.09 Mar.
Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 ---- Apr. ---- 5.32 5.55 5.98 Apr. 5.t6 5.25 5.48 6.06 Apr.
May 5.33 4.96 5.06 5.29 5.78 5.38 5.27 ---- May ---- 5.0$ 5.32 5.74 May 4.96 5.04 5.26 5.81 May
June 5.30 4.99 5.04 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 June 4.99 5.02 5,25 5.82 June
July 5.30 4.93 5.03 5.26 5.76 5.34 5.25 --— July —- 5.05 5.27 5.70 July 4.93 499 5.25 5.81 July —

Aug 4.79 4.37 447 4.74 5 36 4.7$ 4.79 ---- Aug. ---- 4.44 4,69 5.22 Aug. 4.37 4 50 4.79 5.49 Aug. —

Sept. 4.60 4.09 423 4.54 527 4.61 4.58 ---- Sept. ---- 4.24 4,48 5.11 Sept 4.09 4.21 4.59 5.42 Sept. — —

Oct. 4.60 3.98 4.16 4.54 5.37 4.66 4.54 ---- Oct. ---- 4.21 4.52 5.24 Oct. 3.9$ 4.11 4.56 5.50 Oct
Nov. 4.39 3.87 397 4.34 5.14 4.37 4.41 ---- Nov. ---- 3.92 425 4.93 Nov 3 87 4.01 143 5.34 Nov.
Dec. 4.47 3,93 4.03 4.40 5.25 4.47 4.47 ---- Dec. ---- 4.00 4 33 5.07 Dec 3.93 4.06 4.46 543 Dec.

2012
Jan 4.45 385 1.01 439 523 448 4.41 ---- Jan, ---- 4.03 4.34 5.06 Jan. 3 85 3.9$ 4.43 5.39 Jan.
Feb 4.42 385 3.99 439 5.14 447 4,37 ---- Feb ---- 4.02 4.36 5.02 Feb 3.85 3.96 4.41 5.26 Feb. --— -—- —

Mar 4.54 399 4 14 4 51 5.23 4,59 4,50 ---- Mar. ---- 4.16 4.48 5.13 Mar. ..99 4 12 4.53 5.33 Mar. --—

Apr. 4.49 3.96 4.0$ 4.44 5.19 4.53 4.44 ---- Apr. ---- 4 10 440 5.11 Apr. ..96 4.06 4.48 5.27 Apr --—

May 4.33 3.80 3.91 4.26 5.07 4.36 4.30 ---- May ---- 3.92 420 497 May 3.80 3.90 4.32 5.17 May
June 4.22 3.63 3.78 4 13 5.02 4.26 4 1$ - June -—- 3.79 4.08 491 June 3.63 3.77 4 1$ 5.13 June —

July 4.03 3.40 3.54 393 4.87 4.12 3.93 --— July -—- 358 3.93 4.85 July 3.40 349 3.93 4.89 July — ——

Aug 4.09 3.4$ 3.61 3.99 4.91 4.1$ 3.99 - Aug. — 3.65 4.00 4.88 Aug. 3.48 357 3.9$ 493 Aug. — —

Sept. 4,09 3.49 3.6$ 4.01 4.84 4.17 4.00 — Sept — 3.69 4.02 3.81 Sept. 3.49 3.66 4.00 4.87 Sept. — -

Oct. 3 97 3.47 3.63 3.90 4.58 4.05 3 89 - Oct. ---- 3.68 3.91 4 54 Oct. 3.47 3.58 3 89 4.62 Oct. — — ——

Nov 3.92 3 50 3,57 3.87 4 51 3.95 3.88 —-- Nov. ---- 3.60 3.84 4.32 Nov. ..50 3.54 3 89 4.60 Nov. --— - —— —-

Dec. 405 3.65 3.70 3.98 4 63 4.10 3.99 —-- Dec. -—- 3.75 4.00 4.56 Dec. 3.65 3.65 3.96 4,70 Dec. — -—- —- —-

2013
Jan. 4.19 3.80 3.87 4.14 4.73 4.24 4.14 — Jan. — 3.90 4.15 3.66 Jan 3.80 3.84 4.13 4.81 Jan ——

Feb. 4.27 3.90 3.95 4.19 4 85 4.29 4.25 —— Feb. -—- 3.95 3.1$ 4.74 Feb. 3.90 3.95 4.20 4.95 Feb. ——

Mar. 4.29 3.93 3.97 4.23 4.85 4.29 4.29 —— Mar. -—- 3.95 420 4.72 Mar. 3.93 3.98 4,25 4.99 Mar. ——

Apr. 4.07 3.73 3.77 4 03 4.59 4.08 4.07 ---- Apr. -—- 3.71 4.00 4.49 Apr. 3.73 3.79 4,05 4.69 Apr. ——

May 4.23 3.89 3.94 4.19 4.73 4.24 4.22 ---- May -—- 3.91 4.17 4.65 May 3.89 3,97 4.20 4.80 May —— — —

June 4.63 4.27 4,32 4.56 5.19 4.63 4.63 ---- June ---- 4.27 4.53 5.08 June 4.27 4.36 4.58 5.29 Jutne —-- —-

July 4.76 4.34 4,46 4.69 5.32 4.78 4.74 ---- July ---- 4.44 4.68 5.21 July 4.34 4.47 4.69 5.43 July --—

Aug. 4.8$ 4.54 4.63 4.78 5.42 4.85 4.92 — Aug. -—- 4.53 4.73 5 28 Aug. 4.54 4.72 483 5.57 Aug. - — ——

Sept 4.95 1.64 4.69 4.85 5.47 4.90 4.99 — Sept — 4.58 4.80 5.31 Sept. 4.64 4.80 4.90 5.62 Sept. —

Oct 182 4.53 4.59 4.73 5.31 4.78 4.86 — Oct. — 4.48 4.70 5.17 Oct. 4.53 4.69 4.76 5.41 Oct. — — ——

Nov. 4.91 4.63 4.67 4.82 5.38 4.86 4.95 -—- Nov. —-- 4.56 4.77 5.24 Nov. 4.63 1.79 4.85 5.52 Nov. —
-—

Dec. 4.92 4.62 4.68 4.85 5.38 4.89 4.95 --— Dec. ---- 4.59 4,81 5.25 Dec. 162 4.76 4.89 5.51 Dec. —

2014
Jan. 4.76 4,49 4.53 469 5.19 472 4.78 —— Jan. -—- 4.44 4.63 5.09 Jan. 4.49 4.62 4.74 5,29 Jan. ——

Feb. 4.68 4.45 4.46 4.60 5,10 4.64 4.71 — Feb. — 4.38 453 5.01 Feb. 4.45 4.54 4.66 5.19 Feb. ——

Mar 4.65 438 4.44 456 5,06 463 4.65 —-- Mar. — 4.40 4.51 500 Mar. 4.38 4.49 4.60 5,13 Mar. ——

Apr. 4.52 424 4.33 4.45 490 452 4.51 —— Apr. -—- 4.30 4.41 4.85 Apr. 4.24 4.36 4.4$ 4.96 Apr. ——

May 4.38 4 16 4.20 4,31 4.76 4,37 4.40 --— May -—- 4.16 426 4.69 May 1.16 421 4.35 4.83 May
June 4.41 4.25 426 4.35 4.80 4.42 4.45 --— June -—- 423 429 4.73 June 4.25 4.29 4.41 4.86 June —-- —- ——

July 4.37 4.16 4 20 428 4.73 4.35 4.39 —— July ---- 4.16 4.23 4.66 July 4.16 423 4.34 4.80 July —-- —- —— —

Aug. 429 4.08 1.10 4.20 4.69 4.29 430 ---- Aug. ---- 4.07 4.13 4.65 Aug. 4.08 4.13 4.26 4.72 Aug —-- —-

Sept. 4.39 4.11 4.19 4.30 4.80 4.40 4,37 ---- Sept. ---- 4 18 424 4.79 Sept. 4.11 4 19 4.35 4.82 Sept.
Oct 4.22 3.92 3.99 4.13 4.69 4.24 4.20 ---- Oct. -—- 3.98 3.06 4.67 Oct. 3.92 400 4.20 4.70 Oct ——

Nov. 428 3.92 4.03 4.1$ 4.79 4.29 4,26 —-- Nov. -—- 4.03 4.09 4.75 Nov. 3.92 404 4.27 4.82 Nov.
Dec. 4.17 3.79 389 4.05 474 4.18 4 15 ---- Dec. ---- 3.90 3.95 4.70 Dec. 3.79 389 4.15 4.77 Dec. —

Notes: Moodv’s5Long-Term Corporate Bond Yietd Aserages base been published daily since t929 Tbe are detised from pricing datu on a regularly-replenished population of nearly 75 seasoned
corporate bonds in the US market, each with current outstandings over $100 mittion. The bonds have maturities as close as possible to 30 years, they are drnpped from the list if their remaining life
falls below 20 5ears, if their ratings change Bonds with deep discounts or steep premiums to par are generally excluded Alt metds are yield-tn-maturity calculated on a semi-annual basis. Each
obsenation is an unweighted aterage, with Axerage Corporate Yields representing the unsveighted aserage of the corresponding Aserage Industrial and Average Public Utility obsenations Because
of the dearth of Aaa -rated railroad term bond issues, Moody’sO Aaa railroad bond yield aserage was discontinued as of December 18, 1967. Moody’s® Aaa public utility aserage suspended from
Jan. 1984 tlma Sept 1984 Dci 1984 figure for last 14 business days only The Railroad Bond Averages were discontinued as of July 17, 1989 because of insufficient frequently tradable bonds. The
July figures were based on 8 business days
Because of the dearth of Aaa raled public utility bond issues, Moody’s Aaa public utility bond yield average was discontinued as of December 10, 2001
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Corporate Bond Yield Averages
CORPORATE CORPORATE

AV
RY RATINGS RY GROUPS PURLIC UTILITY RONDS INDUSTRIAL RONDS RAILROAD RONDS

CORP. Aaa Aa A Baa P.U. IND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2011
Jan. 5.56 5.04 5.26 5.53 6.09 5.64 546 ---- Jan. ---- 529 5.57 6.06 Jan. 5,04 5 22 5.45 6.11 Jan.
Feb. 5.66 5.22 5.37 5.64 6.15 5.73 5.58 ---- Feb. ---- 5.42 5.68 6.10 Feb 5.22 5.3! 5 59 6,19 Feb.
Mar. 5.55 5.13 5.28 5.52 6.03 5.62 5.48 ---- Mar. ---- 5.33 5.56 5.97 Mar. 5,13 5,22 5.48 6.09 Mar.
Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 ---- Apr. ---- 5.32 5.55 5.98 Apr. 5.16 5.25 5.48 6.06 Apr.
May 5.33 4.96 5.06 5.29 5.78 5.38 5.27 ---- May ---- 5.08 5.32 5.74 May 4.96 5,04 5.26 5.81 May
Jane 5.30 4.99 5.04 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 Jnne 4.99 5,02 5.25 5.82 June
July 5.30 4,93 5.03 5.26 5.76 5.34 5.25 ---- July ---- 5.05 5.27 5.70 July 4.9J 4.99 5.25 5.81 July —

Aug. 4.79 4.37 4.47 4 74 5.36 4.78 4.79 ---- Aug. ---- 4.44 4.69 5.22 Aug. 4.37 4.50 4.79 5.49 Aug --—

Sept. 4.60 4,09 4.23 4.54 5.27 4.61 4.58 ---- Sept ---- 4.24 4,48 5.11 Sept. 4.09 4.21 459 5.42 Sept.
Oct. 4.60 3.98 4.16 454 5.J7 4.66 4.54 —— Oct. -—- 4.21 4.52 5.24 Oct. 3.98 4.11 4.56 5,50 Oct.
Nov. 4.39 3,87 3.97 4.34 5.14 4.37 4.41 ---- Nuv. ---- 3.92 4,25 4.93 Nov 3.87 4.01 4.43 5.34 Nov.
0cc. 4.47 3.93 4.03 4.40 5.25 4.47 4.47 ---- Dec. ---- 4.00 4.33 5.07 Dec. 3.93 4.06 4.46 5.43 Dcc.

2012
Jan. 4.45 J.85 4.01 4.39 5.23 4.48 4.41 ---- Jan. ---- 4.03 4.34 5.06 Jan. 3.85 3.98 4.43 5.39 Jan.
Feb. 4.42 3.85 3.99 4.39 5.14 4A7 4.37 ---- Feb. ---- 4.02 4.36 5.02 Feb. 3.85 3.96 441 5.26 Feb. --—

Mar. 4.54 3.99 4.14 451 5.23 4.59 4.50 ---- Mar. ---- 4.16 4.48 5.13 Mar. ..99 4.12 4.53 5.33 Mar
Apr 4.49 3.96 4.08 4.44 5.19 453 4.44 --— Apr. -—- 4.10 440 5.11 Apr. 3.96 4.06 4.48 5.27 Apr
May 4.33 3.80 3.91 4.26 5.07 4.36 4.30 ---- May ---- 3.92 4.20 4.97 May 3.80 3.90 4.32 5.17 May
June 4.22 3.64 3.78 4.14 5.02 4.26 4.18 ---- June ---- 3.79 4.08 4.91 June 3.64 3.77 4.18 5.13 June ——

July 4.03 3.40 3.4 3,93 4.87 4.12 3.93 ---- July ---- 3.58 3 93 4.85 July 3.40 3.49 3.93 4.89 July —

Aug. 4.09 3.48 3.61 3.99 4.91 4.18 3.99 ---- Aug. ---- 3.65 4.00 4.88 Aug. .A8 3.57 3,98 4.93 Aug. ——

Sept. 4.09 3.49 3.68 4.01 4.84 4.17 4.00 ---- Sept. ---- 3.69 4.02 4.81 Sept. 3.49 3.66 4.00 4.87 Sept. —

Oct. 3.97 3.47 3.63 3.90 4.58 4.05 3.89 ---- Oct. ---- 3.68 3.91 4.54 Oct .3.47 3.58 3.89 4.62 (Jet. —

Nov. 3.92 3.50 3.57 3.87 4.51 3.95 3.88 ---- Nov. ---- 3.60 3.84 4.42 Nov. 3.50 3.54 3.89 460 Nov. —

Dec. 4.05 3.65 3.70 3,98 4.63 4.10 3.99 ---- Dec ---- 3.75 4.00 4.56 Dec. 3.65 3.65 3.96 4.70 Dec. — —

2013
Jan. 4.19 3.80 3.87 4.14 4.73 4.24 4.14 ---- Jan. ---- 3.90 4.15 4.66 Jan. ..80 3.84 4.13 4.81 Jan.
Feb. 4.27 3.90 3.95 4.19 4.85 429 4.25 ---- Feb. ---- 3.95 4.18 4.74 Feb 3.90 3,95 4.20 4.95 Feb.
Mar. 4.29 3.93 3.97 4.23 4.85 4.29 4.29 ---- Mar. ---- 3.95 4.20 4.72 Mar. .3.93 3.98 425 4.99 Mar.
Apr. 4.07 3.73 3.77 4.03 4.59 4.08 4.07 ---- Apr. ---- 3.74 4.00 4.49 Apr.. 73 3.79 405 4.69 Apr.
May 4.23 3.89 3.94 4.19 4.73 4.24 4.22 ---- May ---- 3.91 4.17 4.65 May 3.89 3.97 4.20 4,80 May
June 4.63 427 4.32 4.56 5.19 4.63 4.63 --— June -—- 4.27 4.53 5.08 June 4.27 4.36 4.58 5.29 June
July 4.76 4.34 4.46 4.69 5.32 4.78 4.74 --— July -—- 4.44 4.68 5.21 July 4.34 4.47 4.69 5,43 July
Aug. 4.88 4.54 4.63 4.78 5.42 4.85 4.92 --— Aug. -—- 4.53 4.73 5.28 Aug. 4.54 4.72 4.83 5.57 Aug. ——

Sept 4.95 4.64 4.69 4.85 5.47 4.90 4.99 --— Sept. -—- 4.58 4.80 5.31 Sept. 4.64 4.80 4.90 562 Sept. ——

Oct. 4.82 4.53 4.59 4.73 5.31 4.78 4.86 ---- Oct. ---- 4.48 4.70 5.17 Oct. 4.53 4.69 4.76 5.44 Oct. ——

Nov. 4,91 4.63 4.67 4.82 5.38 4,86 4.95 —-- Nov. ---- 4.56 4.77 5.24 Nov. 4.63 4.79 4.85 5.52 Nov. ——

Dec. 4.92 462 4.68 4.85 5.38 4.89 4.95 ---- Dec. ---- 4.59 4.81 5.25 Dec. 4.62 4,76 4.89 5.51 Dec. —— —-

2014
Jan. 4.76 4.49 4.53 4.69 5.19 4.72 4.78 ---- Jan. ---- 4.44 4,63 5.09 Jan. 4.49 4,62 4.74 5.29 Jan. — —

Feb 4.68 4,45 4.46 4.60 5.10 4.64 4.71 ---- Feb. ---- 4.38 4.53 5.01 Feb. 4.45 4.54 4.66 5.19 Feb.
Mar. 4.65 4.38 4.44 4.56 5.06 463 4.65 ---- Mar. ---- 4.40 4.51 5.00 Mar. 4.38 449 4.60 5.13 Mar
Apr. 4.52 4.24 4.33 4.45 4,90 4.52 4.51 ---- Apr ---- 4.30 4.41 4.85 Apr. 4.24 4.36 4.48 4,96 Apr.
May 4.38 4.16 4.20 431 4.76 4.37 4.40 ---- May ---- 4.16 4.26 4.69 May 4.16 4.24 4.35 4.83 May
June 4.44 4.25 4.26 4.35 4.80 4.42 4.45 ---- June -—- 4.23 4.29 4.73 June 4.25 4.29 4.41 4.86 June
July 4.37 4.16 4.20 4.28 4.73 4.35 4.39 ---- July ---- 4.16 4.23 4.66 July 4.16 4.23 4.34 4.80 July
Aug. 4.29 4.08 4.10 4.20 4.69 4.29 4.30 ---- Aug. ---- 4.07 4.13 4.65 Aug. 4.08 4.13 4.26 4.72 Aug.
Sepi. 4.39 4.11 4.19 4.30 4.813 4.40 4.37 ---- Sept. ---- 4.18 4.24 4.79 Sept. 4.11 4.19 4.35 4.82 Sept.
Oct. 4.22 3.92 3.99 4.13 4.69 4.24 4.20 —— Oct. -—- 3.98 4.06 4.67 Oct .3.92 4.00 4.20 4.70 Oct
Nov. 4.28 3.92 4.04 4.18 4.79 4.29 4 26 ---- Nov. ---- 4.03 4.09 4.75 Nov. 3.92 4.04 4,27 4.82 Nov. --—

-—

Dec. 4.17 3.79 3.89 4.05 4.74 4.18 4.15 ---- Dec. ---- 3.90 3.95 4.70 Dec. 3.79 3.89 4.15 4.77

2015
Jan. 3.84 3.46 3.54 3.70 4.45 3.83 3.84 Jan. ---- 3.52 3.58 4.39 Jan. 3.46 3.55 3.82 4.51 Jan. ——

Feb. 3.93 3.61 3.64 3.81 4.51 3.91 3.94 Feb. ---- 3.62 3.67 4.44 Feb 3.61 3,65 3.94 4.57 Feb. ——

Mar. 3.98 3.64 3.70 3.85 4.54 3.97 3.97 Mar. ---- 3.67 3.74 4.51 Mar. 3.64 3.72 3.96 4.56 Mar. ——

Apr. 3.93 3.52 3.64 3.82 4.48 3.96 3.88 Apr ---- 3.63 3.75 4.51 Apr. 3 52 3.65 3.89 4.45 Apr
May 4.35 3.98 4.07 4.24 4.89 4.38 4.31 May ---- 4.05 4.17 4.91 May 3.98 4.09 4.30 4.86 May — -— ——

June 4,6 4.19 4.27 4.45 5.13 4.60 4.52 June -—- 4.29 4.39 5.13 June 4.19 4.25 4.51 5.12 June
July 4.57 4.15 4.25 4.44 5.20 463 4.51 July -—- 4.27 4.40 5.22 July 4.15 4.22 4.49 5.18 July
Aug. 448 4.04 4.13 4.32 5.19 4.54 4.42 Aug. ---- 4.13 4.25 5.23 Aug. 4.04 4.11 4.39 5.15 Aug.
Sept. 4.59 4.07 4.21 4.43 5.34 4.68 4.49 Sept. ---- 4.25 4.39 5.42 Sept. 4.07 4.16 4.46 5.25 Sept.
Oct. 4.52 3 95 4.11 4.33 5.34 4.63 4.40 Oct. ---- 4.13 4.29 5.47 Oct .3.95 4.08 4.37 5.21 Oct
Nov. 4.62 4.06 4.21 4.43 5.46 4.73 4.51 Nov. ---- 4.22 4.40 5.57 Nov. 4.06 4.20 4.45 5,34 Nov.
Dec. 4.58 3.97 4.16 4.38 5.46 4.69 4.47 Dec. ---- 4.16 4.35 5,55 Dec. 3.97 4.16 4.40 5.36 Dcc.

2016
Jan. 4.56 4.00 4.12 4.35 5.45 4.62 4.50 —-- Jan. ---- 4.09 4.27 5.49 Jan. 4.00 4.16 4.42 5.40 Jan.
Feb. 4.44 3.96 3.98 4.22 5.34 4.44 4.43 ---- Feb. ---- 3.94 4.11 5.28 Feb. 3.96 4.02 4.33 5.39 Feb.
Mar. 4.33 3.82 3.91 4.16 5.13 4.40 4.25 ---- Mar. ---- 3.93 4.16 5.12 Mar. 3.82 3.89 4.16 5.14 Mar
Apr. 4.09 3.62 3.71 3.98 4.79 4.16 4.01 ---- Apr ---- 3.74 4.00 4.75 Apr. 3.62 3.67 3.95 4.82 Apr ---- —

May 4.04 3.65 3,70 3.94 4.68 4.06 4.02 ---- May ---- 3.65 3.93 4 60 May 3.65 3.73 3.95 4.75 May --— -— ——

June 3.91 3.50 3.60 3.80 4.53 3.93 3.88 ---- June ---- 3.56 3.78 4.47 June 3.50 3.63 3 82 458 June —— -—— ——

July 3.67 3.28 3.39 3.58 4.22 3.70 3.64 ---- July ---- 3.36 3.57 4.16 July 3.28 3.42 3.58 4.27 July —— -— ——

Aug. 3.70 3.32 3.42 3.60 4.24 3.73 3.66 ---- Aug. ---- 3.39 3.59 4.20 Aug 3.32 3.45 3.61 4.27 Aug — -— ——

Sept. 3.78 3.41 3.50 3.68 4.31 3.80 3,75 --— Sept. -—- 3.47 3.66 4.27 Sept. 3.41 3.53 3.69 4.35 Sept ——

Oct. 3.87 351 3.61 3.78 4.38 3.90 3.84 --— Oct -—- 3.59 3.77 4.34 Oct 3.51 3.63 3,79 4.40 Oct.
Nov. 4.20 3.86 3.94 4.11 4.71 4.21 4.19 ---- Nov. ---- 391 4.08 4.64 Nov. 3.86 3.97 4.14 4.77 Nov.
Dec. 4.36 4.06 4.12 4.28 4.83 4.39 4.33 ---- Dec. ---- 4.11 4.27 4.79 Dec 4.06 4.13 4.29 4.85 Dec.

2011
Jan. 4.22 3.92 3.98 4.16 4.66 4.24 4.20 --— Jan. ---- 3.96 4.14 4.62 Jan. 3.92 4.00 4.17 4.70 Jan.
Feb. 4.23 3.95 4,01 4.18 4.64 4.25 4.21 ---- Feb. ---- 3.99 4.18 4.58 Feb. .3.95 4.02 4.19 4.70 Feb.
Mar. 4.28 4.01 4.06 423 4.68 4.30 4.27 —-- Mar. ---- 4.04 4.23 4,62 Mar. 4.01 4.07 4.23 4.74 Mar.
Apr. 4.16 3.87 3.93 4.12 4.57 4.19 4.13 —-- Apr ---- 3.93 4 12 4.51 Apr. .3.87 3.92 4.11 4.62 Apr.
May 4.15 3.85 3.93 4.11 4.55 4.19 4.12 ---- May ---- 3.94 4.12 4.50 May 3.85 3.92 4.09 4.60 May --—

June 3.98 3.68 3.78 3.93 4.37 4.01 3.95 ---- June ---- 3.77 3.94 4.32 June 3.68 3.78 3.92 4.41 June

Nntns: Muudy’s® Lung-Term Curporute Bond Yietd Averuges have been pablished daity since 1929, They nrc derived from pricing data on a regulurly-replenished population of over 100 seasuned
eurpurate bonds in the US market, each with current outsiandings ever StOO miltiun. The bends have maturities as close as possible to 30 years, with un aserage maturity of 28 years They are drupped
frum the list if their remaining life falls beluw 20 years or if ttseir ratings change. Bonds with deep discounts or steep premiums to par are generally excladed All yields are yield-to-maturity calenlated
an a semi-annual compounding basis Each observation is an unsveighted average, with Average Corporate Yietds representing the unweighted average of the corresponding Average Indastrial and
Aserage Puhtic Utility observations. Because of the dennIs of Aaa -rated railroad term hued issues, Muody’sS Aaa railroad bond yield aserage was discontinued as of December tR, 1967. Moodys®
Aaa public utility average was suspended from Jan. l9R4 thm Sept 19R4 Oct 19R4 figure for last 14 bnsiness days only The Railroad Bond Averages were discontinued as of July 17, t9R9 because
of insufficient frequently tradable bonds The Jnly figures were based on R husiness days.
Because of tire dearth af Aau rated public utility bond issnes, Muody’s® Aaa public utility bond yield average was discontinned as af December tO, 2001.
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Daily Bond Yields and Key Indicators

Updated by 11am ETwith data from the previous business day. Data as of iD-Jun-lB

Moody’s Daily Long-term Corporate Boed Yield Averages

Utilities Industrial Corporate

Aaa NA 3.48 3.48

Aa 3.52 3.58 3.55

A 3.75 3.8D 3.78

Baa 4.44 4.55 4.50

Avg 3.80 3.B5 3.88

Moody’s Daily Treasury Yield Averages

Short-Term (3-5 yru) 1.02

Medium-Term (5-10 yru) 1.33

Long-Term (10+ yrs) 2.14

Moody’s Daily Pablic Utility Commos Stock Yield Averages

Price 371.71

Yield 4.07

New Dividend 15.11

Moody’s Commodity asd Scrap Price ledeees

Spot Commodity mdcv S,332.27

Industrial Metals mdcv 1,474.57

Moody’s “Aaa” Utilities mdcv was suspended on 12/10/Di. Since 2000, WA mas the only issuer left in the mdcv as a

decade of deregulation, debt growth, competition, and consolidation eliminated the rest of the Aaa universe.

42,531.0

Moody’s Analytics, Inc.

© 2018 Moody’s Analytics, Inc. and/or its licensors and affiliates (collectively, ‘MOODY’S’(. All rights reserved. ALL

INFORMATION CONTAINED HEREIN IS PROTECtED BY LAW, INCLUDING BUT NDT LIMITED TO, COPYRIGHT LAW, AND

NONE OF SUCH INFORMATION MAY BE COPItD OR OTHERWISt REPRODUCED, REPACKAGED, FURTHER TRANSMITTED,

TRANSFERRED, DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEOUENT USE FOR ANY SUCH

PURPOSE, IN WHOLE OR IN FART, IN ANY FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY PERSON

WITHOUT MOODY’S PRIOR WRITTEN CONSENT. All information contained herein is obtained by MOODY’S from

sourcvs believed by it to be accurate and reliable. Because of the possibility of human or mechanical error as well as

other factors, however, all information contained herein is provided “AS IS” without warranty of any kind. Under no

circumstances shall MOODY’S have any liability to any person or entity for (a( any loss or damage in whole or in part

caused by, resulting from, or relating to, any error (negligent or othvrwise( or other circumstance or contingency

within or outside the control of MOODY’S or any of its directors, officers, employees or agents in connection with the

procurement, collection, compilation, analysis, interpretation, communication, publication or dvlivery of any such

information, or (b( any direct, indirect, special, consequential, compensatory or incidental damages whatsoever

(including without limitation, lost profits(, even if MOODY’S is advised in advance of the possibility of such damages,

resulting from the use of or inability to use, any such informatioe. Thy ratings, financial reporting analysis, projections,

and other observations, if any, constituting part of the information contained herein are, and most be construed solely

as, statements of opinion and not statements of factor recommendations to purchase, sell or hold any securities. NO

WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMEUNESS, COMPLETENESS, MERCHANTABILITY OR FITNESS

FOR ANY PARTICULAR PURPOSE OF ANY SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY

MOODY’S IN ANY FORM OR MANNER WHATSOEVER. Each rating or other opinion must be weighed solely as one

factor in any investment decision made by or on behalf of any user of the information contained herein, and each such

user must accordingly make its own study and evaluation of each security and of each issuer and guarantor of, and

each provider of credit support for, each security that it may consider purchasing, holding, or selling.
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Corporate Bond Yi&d Averages
CORPORATE CORPORATE

AV BY RATINGS BY GROUPS PUBLIC UTILITY BONDS INDUSIRLAL BONDS RAILROAD BONDS
CORP. Aaa Aa A Baa P.U. IND. R.R. Aaa Aa A Baa Aaa Aa A Baa Aaa Aa A Baa

2010
Jan. 5.76 5.26 5.50 5.76 6.25 5.83 5.69 -— Jan. --- 5.55 5.77 6.16 Jan. 5.26 5.44 5.73 6.33 Jon. -— ——

feb. 5.86 5.35 5.62 5.84 6.34 5.94 5.79 — Feb. .--. 5,69 5.87 6.25 Feb. 5.35 5.55 5.80 6.43 Feb. -—

Mar. 5.8] 5.27 5,57 5.80 6.27 5.90 5.71 ---- Mar. — a.64 5.84 6.22 Mar. 5.27 5.49 i75 6.32 Mar. -— --— —. ——

Apr. 5.80 5.29 5,57 5.78 6.25 5.87 5.7] --— Apr. ---- 5.62 5.81 6.19 Apr. 5.29 5.50 5.74 6.32 Apr. -—

May 5,52 4.96 5.25 5.49 6.05 5.59 5.44 — May ---- 5.29 5.50 5.97 May 4.96 5.19 5.47 6.13 May
June 5.52 4.88 5.16 5.44 6.23 5.62 5.42 ---- June — 5.22 5.46 6.18 June 4.8$ 5.]] 5.42 6.28 June
July 5.32 4.72 4.96 5.25 6.0] 5.4] 5.23 ---- July ---- 4.99 5.26 5.98 July 4.72 4.92 123 6.04 July
Aug. 5.05 4.49 4.72 5.00 5.66 5.10 4.93 ---- Aug. —— 4.75 5.0] 5.55 Aug. 4.49 4.68 4.98 5.77 Aug.
Sept. 5.05 4.53 4.72 5.0] 5.66 5.10 5.00 ---- Sept. —— 4.74 5.01 5.53 Sept. 4.53 4.70 100 5,75 Sept. —

Oct. 5.15 4.68 4.83 5.09 5.72 520 5.08 ---- Oct. —-- 4.89 5.10 5.62 Oct. 4.68 4.77 .07 5.8] Oct.
Nov. 5.37 4.87 5.07 5.33 5.92 5.45 5.29 ---- Nov. —- 5.12 5.37 5.85 Nov. 4.87 5.02 129 5.99 Nov. --—

DeC. 5.55 5.02 5.26 5.52 6.10 5.64 5.46 ---- Dec. ---- 5.32 5.56 6.04 Dec. 5.02 5.19 147 6.15 Dcc. —

2011
Jan. 5.56 5.04 5.26 5.53 6.09 5.64 5.46 -— Jan. ---- 5.29 5.57 6,06 ian. 5,04 5.22 5.48 6.11 Jan =

Feb. 5.66 5.22 5,37 5.64 6.15 5.73 5.58 Feb. .--- 5,42 5.68 6.10 Feb. 5.22 5.31 5.59 6.19 Feb. ---- — .=

Mar. 5.55 5.13 5.28 5.52 6.03 5.62 5.45 --— Mar. —-- 5.33 5.56 5.97 Mar. 5.13 5.22 a.48 6.09 Mar. ---- —— -—

Apr. 5.56 5.16 5.29 5.52 6.02 5.62 5.49 \pr. —. 5.32 5.55 5.9$ Apr. 5.16 5.25 5.45 6.06 Apr. --— —.- .-= -—

May 5.33 4.96 5.06 129 5.78 5.38 5.27 slay ---- a.06 5.32 5.74 May 4.96 5.04 126 1$] May -=-

June 5.30 4.99 5.04 5.26 5.75 5.33 5.27 ---- June ---- 5.04 5.26 5.67 June 4.99 5.02 a.25 5.82 June
July 5.30 4.93 5.03 526 5.76 5.34 5.25 ---- Jttly ---- a.05 5.27 5.70 July 4.93 4.99 5.25 5.8] July ---. ——Aug. 4.79 4.37 4.47 4.74 5.36 4,78 4.79 ---- Aug. ----4.44 4,69 5.22 Aug. 4.37 4.50 4.79 149 Aug. -—- —
Sept. 4.60 4.09 4.23 4.54 5.27 4.61 4.58 -—- Sept. —-. 4.24 4.48 5.] I Sept. 4.09 4.2] 4.59 5.42 Sept. ---- —— -—

Oct. 4.60 3.98 4.16 4.54 5.37 4,66 4.54 -—- Oct. —— 3.21 4.52 5.24 Oct. 3.98 4.] I 4.a6 5.50 Oct. — — —-

Nov. 4.39 3.57 3.97 4,34 5.14 4.37 4.41 ---- Nov. =— 3.92 4.25 4,93 Nov. 3.87 4.0] 4.43 5.34 Nov.
Dcc. 4.47 3.93 4.03 4.40 5.25 4.47 4.47 ---- Dec. .— 4.00 4.33 5.07 Dec. 3.93 4.06 4.46 5.43 Dcc. -—

2012
Jan. 4.45 3.85 4.0] 4.39 5.23 4.48 4.4] --— Jan. -.-- 4.03 4.34 5.06 Jan. 3.85 3.98 4.43 5.39 Jan. ---- —-- —

Feb. 4.42 3.85 3.99 4.39 5.14 4.47 4.37 ---- Feb. ---- 4.02 4.36 5.02 Feb. 3.85 3.96 4.4] 126 Feb. -—-

Mar. 4.54 3.99 4.14 4.5] 5.23 4.59 4.50 ---- Mar. ---- 4.16 4.48 a.13 Mar. 3.99 4.12 4.z3 133 Mar. —-- —

Apr. 4.49 3.96 4.08 4.44 5.19 4.53 4.44 ---- Apr. -—- 4.10 4.40 5.1] Apr. 3.96 4.06 4.48 127 Apr. —

May 4.33 3.80 3.9] 4.26 5.07 4.36 4.30 --— May --— 3.92 4.20 4.97 May 3.80 3.90 4.32 117 May
June 4.22 3.64 3,78 4.14 5.02 4.26 4.18 --— June — 3.79 4.08 4.9] June 3.64 3.77 4.18 5.13 June ---- ——July 4.03 3.40 3.54 3.93 4.87 4.12 3.93 ---- July —-- 3.58 3.93 4.85 July 3.40 3.49 3.93 4.89 July ---- —— -

Aug. 4.09 3.43 3.61 3.99 4.9] 4.18 3.09 ---- Aug. —- 3.65 4.00 4.86 Aug. 3.48 3.57 3.98 4.93 Auti. ---- —-- ——Sept. 4.09 3.49 3.68 4.01 3.84 4.17 4.00 -.-- Sept. —-- 3.69 402 4.81 Sept. 3.49 3.66 4.00 4.87 Sct. —

Oct. 3.97 3.47 3.63 3.90 4.58 4,05 3.89 -— Oct. ---- 3.6$ 3.9] 4.54 Oct. 3.47 3.58 3.89 4.62 Oct. —

Nov. 3.92 3.50 3.57 3.87 4.5] 3.95 3.38 =-- Nov. --.. 3.60 3.84 4.42 Nov. 3.50 3.54 3.69 4.60 Nov. -—

Dec. 4.05 3.65 3.70 3.98 4.63 4.10 3.99 .--- Dec. ---- 3.7 4.00 4.56 Dec. 3.65 3.65 3.96 4.70 Dec. —

2013
Jan, 4.19 3.80 3.87 4.14 4.73 4.24 4.14 -. Jan — 3.90 4.1 5 4.66 Jan. 3.80 3.84 4. 13 4.8 L Jan. -.-- — —

Feb. 4.27 3.90 3.95 4.19 4.65 4.29 4.25 -— Feb -.— 3.95 4.18 4,74 Feb. 3.90 3.95 4.20 4.9 Feb.
Mar. 4.29 3.93 3.97 4.23 4.65 4.29 4.29 -— Mar --- 3.95 4.20 4.72 Mar. 3.93 3.98 4.25 4.99 Mar. — —

Apr. 4.07 3.73 3.77 4.03 4.9 4.08 4.07 \pr ---- 3.74 4.00 4.49 Apr 3.73 3.79 4.03 4.69 Apr. — -

May 4.23 3.89 3.94 4.19 4.73 4,24 4.22 -— May ---- 3.9] 4.17 4.65 May 3.69 3.97 4.20 4.80 May
June 4.63 4.27 4.32 4.36 5.19 4.63 4.63 .— June -.-- 4.27 4.53 5.08 June 4.27 4.36 4.38 5.29 June -—

July 4.76 4.34 4.46 4.69 5.32 4.78 4.74 July ---- 4.44 4.63 5.2] JLIIy 4.34 4.47 4.69 5.43 Jt;ly --—

Aug. 4.88 4.54 4.63 4.78 5.42 4.85 4.92 Aug ---- 4.53 4.73 5.28 Aug. 4.54 4.72 4.83 5.57 A’tg. -

Sept. 4.95 4.64 4.69 4.85 5.47 4.90 4.99 Sept --.- 4.56 4.80 5.31 Sept. 4.64 4.80 4.90 5.62 Sspt. -—

Oct. 4.82 4.53 4.59 4.73 5.3] 4.76 4.86 .-— Oct ---- 4.48 4.70 3.17 Oct. 4.53 4.69 .176 5.44 C’ct. --— .-— .=. . -.

Nov. 4.91 4.63 4.67 4.62 5.38 4,86 4,95 Not’ 56 4.77 5.24 Nov. 4.63 4.79 4.65 132 N’iv.
Dcc. 492 4.6. 4.6$ 4.85 5.38 4.89 4.95 . Dec ---- 4.59 4.81 525 Dcc. 4.62 4.76 4.89 aS] Pee.
2014
Jan. 4.76 4.49 4.53 4,59 5.19 4.72 4.76 ---- Jan. ---. 4.44 4.63 5.09 Jan. 4.49 4.62 4.74 5.29 Jsn. —

Feb. 4.66 4.45 4.46 4.60 5.10 4.64 4.7] ---- Feb. 1.38 4.53 5.0] Feb. 4.45 4,54 4.66 a.l9 Feb. .

Mar. 4.65 4.33 4.44 4.56 5.06 4.63 4.65 ---- Mar. -. 4.40 4.51 5.00 Mar. 4.36 4.49 4.60 5.13 Mar. ——

Apr. 4.52 4.24 4.33 4.45 4.90 4.52 4.5] -— ‘Apr. —-. 4.30 4.4 I 4 $5 Apr. .1.24 4.36 4.48 4.96 Apr. -—

May 4.38 4.16 4.20 4.31 4.76 4.37 4.40 ---- May 4.16 4.26 4.69 May 4.16 4.24 4.3a 4.83 5ay --— -_

June 4,44 4.25 4,26 4.35 4.80 4.42 4.45 --— June —-. 4.23 4.29 4.73 June 4.25 4.29 4.4] 4.86 June -

July 4.37 4.16 4.20 4.28 4.73 4.35 439 --— July 4.16 4.23 4.66 July 4.16 4.23 4.34 4.80 July
Arm. 4.29 4.08 4.10 4.20 ‘.69 4.29 4.30 -.— Aug. —-- 4.07 4.13 4.65 Aug. 4.08 4.13 4.26 4.72 Aug. -— ..- ._ --

Sei. 4.39 4.11 4.19 4.30 4.80 4.40 4.37 — Sept. ---. 4.16 4.24 4.79 Sept. 4.1] 4.19 4.35 4.62 Sept. --= --= -—

Oct. 4.22 3.92 3.99 4.13 4.69 4.24 4.20 .-— Oct. ---- 3.93 4.06 4.67 Oct. 3.92 4.00 4.20 4.70 Oct. -— -fl-’ — —.

Nm’. 4.23 3.92 4.04 4.18 4.79 4.29 4.26 -.-. Nov. --.- 4.03 4.99 4.75 Nov. 3.92 4.03 4.27 4.82 Nov.
Dcc. 4.17 3.79 3.89 4.05 4.74 4.1$ 4.15 ---- Dec. -.-- 3.90 3.95 4.70 Dcc. 3.79 3.89 4.15 4.77 . .

2015
Jan. 3.84 3.46 3.54 3.70 4.45 3.83 3.84 ---- Jan. --.. 3.52 3.58 4.39 Jan. 3.46 3.55 3.82 4.5] Jan. --. — —

‘Feb. 3.93 3.61 3.64 3.81 4.5] 3.9] 3.94 ---- Feb. ---- 3.62 3.67 4.44 Feb. 3.61 3.65 3.94 4.57 Feb. ---- —

Mar. 3.98 3.64 3.70 3.85 4.54 3.97 3.97 ---- Mar. ---- 3.67 3.74 4.5] Mar. 3.64 3.72 3.96 4.56 , ‘uIar. —

Apr. 3.93 3.52 3.64 3.82 4.48 3.96 3.88 ---- Apr. --— 3.63 3.75 4.5] Apr. 3.52 3.65 3,69 4.45 ‘Apr, —

May 4.35 3.95 4.07 4.24 4.89 4.38 4.31 -=. May --— 4.05 4.17 4.9] y.fay 3.98 4.09 4.30 4.86 May .

June 4.56 4.] 4.27 4.45 5.13 4.60 4.52 --— June ---- 4.29 4.39 5.13 June 4.19 4.25 4.5] 3.12 ‘June -—- —= .=July 4.57 4.15 4.25 4.44 5.20 4.63 4.5] —-- July ..-- 4.27 4.40 5.22 July 4.15 4.22 4.49 5.18 July ---- —— -—

Aug. 4.48 4.04 4.13 4.32 5.19 4.54 4.42 -—- Aug. --— 4.13 4.25 5.23 Aug. 4.03 4.1] 4.39 5.15 Aug. — —— —

Sept. 4.59 4.07 4.2] 4.43 5.34 4.68 4.49 .-— Sept. --— 4.2a 4.39 5.42 Sept. 4.07 4.16 4.46 5.25 Sept. ---- —-. .

Oct. 4.52 3.95 4.11 4.33 5.34 4.63 4.40 -.-- Oct. —.- 4.13 4.29 5.47 OcI. 3.95 4.08 4.37 5.21 Oct. -— —- —

Nov. 4.62 4.06 4.2] 4.43 5.46 4.73 4.5] --— Nov. ---. 4.22 4.40 5.57 Nov. 4.06 4.20 4.4a 5,34 4ov. —— ——

Dec. 4.58 3.97 4.16 4.38 5.46 4.69 4.47 -.-- Dec. ---- 4.16 4.35 5.55 Dee. 3.97 4.16 4.40 a.36 Dec. — —— —. -

2016
Jan. 4.56 4.00 4.12 4.35 5,45 4.62 4.50 -—- Jan. ---- 4.09 4.27 5.49 Jan. 4.00 4.16 4.42 5.40 Jan. ---- —

Feb. 4.44 3.96 3.98 4.22 5.34 4.44 4.43 —— Feb. —-- 3.94 4.1 1 5.28 Feb. 3.96 4.02 4.33 5.39 Feb. --.- —

Mar. 4.33 3.82 3.91 4.16 5.13 4.40 4.25 -— Mar. — 3.93 4.16 5.12 Mar. 3.82 3.89 4.16 5.14 Mar. — —

Apr. 4.09 3.62 3.71 3.98 4.79 4.16 4.0] ---- Apr. ---- 3.74 4.00 4.75 Apr. 3.62 3.67 3.95 4.82 Apr.
May 4.04 3.65 3.70 3.94 4.68 4.06 3.02 .--. May -.-- 3.65 3.93 4.60 May 3.65 3.73 3.95 4.75 May

Notna: Moody’s5Long-Tems Corporate Bond Ylttd Averages have been published daily since 1929. They are derived fmtn pricing data on a regularly-replenislscd population at nearly 75 seasonedcorporate bonds in the US market, each with current oulstandings over 5100 million. The bnnds have matiLoities as close as possible to 30 years; they are dropped tram the list if their remaining lifefalls below 20 years, if their ratings change. Bonds ss’itti deep discounts or steep prensisims to par are generally excluded, All yields are yield-tu.malurily calculated on a semi-annual basis. Suchobservation is an unsecighted average, wills Average Corporate Yields representing the unwci8hsed avera9e otihe corresponding Average lndttstnal and Average Public Utility observations. Becauseof the dearth of Aaa -rated railroad term bond issues, Moody’s Ana railroad boxd yield average svas discontinued as of Decensber 18. 1967. Moody’sS Aaa public utility average suspended from
Jan. 1954 lhnt SepI. 1984. Oct. 1904 figure for last 14 business days only. Tire Railroad Bond Averages were discontinued as of July 17, 1989 because ofunstufficient freqneutly tradable bonds. The
July figures were based on 8 business days.
Because of the dearth of Aaa rated public utility bond issues, Moody’s Aaa public utility band yield average was discontinued as of December 10, 2001.
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(t•t) US Markets close in 24 mins

Dow 30

22,100.04
+42.67 t+0.19%l

Ameren Corporation (AEE)
NYSE - Nasdaq Hr.rl Time Price. Currency in USD

59.51 -0.96 (-1.59%)
As of-. Market open.

‘i’ Add to watchlist Quote Lookup

People also watch
DIE AJG AEB ABC AFA

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

Analyst Price Targets (7) >

Average 57.89

Current 59.54

S&P 500

2,494.28
+6.17 1.0.25%)

Nasdaq

±143t+0.23%l
>

7

tlkI&’ys
ar SCHWA

HOW IS
IBKR

DIFFERENT?

Am.rttrad.

Currency in USO AdChoices.
XL JtI’ E.L JAN’ XR is a prescriptisn

Earnings Estimate Current Qtr. (Sep 2017) Next Ott. (Dec 2017) Current Year t2017) Next Year (2018) rrr i :cJ a lanes kinase IJAK1

No. of Analysts 4 3 9 11

Avg. Estimate 1.39 0.2 2.8 3.01 [
Home Mail F(ickr Tumblr News Sports Finance Celebnty Answers Groups Mobile More

Search for news, symbols or companies Search Rick A

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

Revenue Estimate Current Qtr. (Sep 2017) Next Ott. (Dec 2017) Current Year (20171 Next Year (2018) Recommendation Trends >

No. of Analysts 1 1 6 7

Avg. Estimate 1.88 1.395 6.38 6.468
8 Strong Buy

Low Estimate 1.8B 1.395 6.178 6.3B ‘:
Buy

I . Lied
91 i.

High Estimate 1 8B 1 39B 6 46B 6658 4 .r Underperform

Sell

Year Ago Sales 1 86B 1 .36B 6.085 6.3B

0
45

Sales Growth tyear/est) -3.10% 2.60% 3.80% 2.50% Jun Jul Aug Sep

Recommendation Rating >Earnings History 9/29/2016 t2/30/2016 3/30/2017 6/29/2017

2.5
EPS Est. 1.38 0.15 0.39 0.7

_______________—

EPSActual 1.52 0.13 0.42 0.79

Difference 0.14 -0.02 0.03 0.09

Surprise % 10.10% -13.30% 7.70% 12.gO%

EPS Trend Current Ott. (Sep2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (20181

Current Estimate 1.39 0.2 2.8 3.01

7 Days Ago 1.39 0.2 2.81 3.01 Upgrades & Downgrades >



1.4 0.2

1.5 0.19

1.5 0.19

2.79

2.77 3.01

2.77 3.01

3.01 Downgrade Goldman Sachs: to Sell

Downgrade Barclays: to Equal-weight

Downgrade Argus Research: to Hold

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 90 Days

Current Otr. lSep 2017)

N/A

N/A

N/A

N/A

Nest Ott. loec 2017)

N/A

N/A

N/A

N/A

Current Year 12017)

N/A

N/A

Next Year 120181

N/A

N/A

N/A

N/A

+Upgrade Barclays: to Overweight

Goldman Sachs: to¶ +Upgrede Neutral

+Upgrade Argus Research: to Buy

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

30 Days Ago

60 Days Ago

90 Days Ago

Growth Estimates ACE Industry Sector S&P 5

Current Qtr. -8.60% N/A N/A 0.20

Next Qtr. 53.80% N/A N/A 0.27

Current Year 4.50% N/A N/A 0.08

NextYear 7.50% N/A N/A 0.11

Next 5 Years (per
6.10% N/A N/A 0.10annum)

Past 5 Years (per
0.42% N/A N/A N/Aannum)

• Yahoo flnano.
• An Oath brand
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ft.>) US Markets close in 19 mine

S&P 500

2,494.20
+6,09 (+0.24%)

Dow 30

22,099.04
+41.67 (+0.19%)

Nasdaq

6,447.33
+15.07 (+0.23%)

Dominion Energy, Inc. (D)
NYSE - Nasdaq Real Tene Pece Currency in USD

78.25 -1.67 (-2.09%)
As of 3:41PM EDT. Market open.

‘t? Add to watchlist Quote Lookup

People also watch
AEP SO DUK EXC ED

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

Earnings Estimate

No. of Analysts

Avg. Estimate

Current Otr. (Sep 2017)

9

1.07

Next Qtr. (Dec 2017)

8

0.91

Current Year (20171

15

3.64

Currency in USD

Next Year (2018)

15

4.06

Flickr Tctrnblr News Sports Finance Ce!ebrity Answers Groups Mobile More

Search for news, symbols or companies Search

2.6
0.67

_______________—

2
0.67 ‘19 Buy

Analyst Price Targets (15) >
0.00%

Average 80.13

Current 78.24
4.06

>

I

I

____

HOW IS
IBKR

DIFFERENT?

P9+
Rick A

Next Year (2018) Recommendation Trends >

Low Estimate 1.04 0.8 3.54 3.94

Home Mail

Revenue Estimate Current Qtr. lSep 2017) Next Ott. (Dec 2017) Current Year 12017)

No. of Analysts 3 3 6 7

Avg. Estimate 3.46B 3.318 13.06B

Low Estimate 3.418 3.158 12.45B

High Estimate 3.558 3.55B 14.078

Year Ago Sales 3.138 3.OBB 11.738

Sales Growth (year/eat) 10.50% 7.30% 11.30%

Earnings History 9/29/2016 12/30/2016 3/30/2017

EPS Est. 1.07 1 0.96

EPSActual 1.14 0.99 0.97

Difference 0.07 -0.01 0.01 0

Surprise ¾ 6.50% -1.00% 1.00%

Current Ott. (Sep 2017) Next Ott. (Dec 2017) Current Year (201 7i Next Year (2018)

1.07 0.91 3.64

14.1 98

13.318

15.268

13.068

8.60%

6/29/2017

20 19 19 19

‘Ii!10

rr+

0 —
Jun Jul Aug Sep

Recommendation Rating >

Strong Buy

Buy

Hold

Urrderpertorm

Sell

EPS Trend

Current Estimate

7 Days Ago 1.07 0.91 3.64 4.06
Upgrades & Downgrades >



4 05 Tudor Pickering: Buy to
Downgrade Hold

30 Days Ago

60 Days Ago

go Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last go Days

Growth Estimates

Current Ott.

Next Ott.

Current Year

Next Year

Next 5 Years (per
annum)

Past 5 Years (per
annum)

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

Credit Suisse: to
Initiated Outperform

Morgan Stanley:
. Downgrade Overweight to Equal-

Weight

IP Morgan: Overweight
Downgrade to Neutral

2 Z Downgrade Citigroup: Buy to Neutral

N/A . . Scotia Howard Wail: to
Initiated

Sector Outperform

1.07 0.91 3.64

1.07 0.92 3.65 4.06

1.07 o.g3 3.65 4.06

Current Qtr. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017) Next Year (2016)

1 N/A 1 1

1 N/A 2

N/A N/A N/A

N/A N/A N/A N/A

0 Industry Sector S&P 500

-6.10% N/A N/A 0.20

-8.10% N/A N/A 0.27

-4.20% N/A N/A 0.08

11.50% N/A N/A 0.11

3.46% N/A N/A 0.10

3.86% N/A N/A N/A

AChoreu
XEIJANZ XELJANZ XR is a prescriptics
med:oxe called a Janus kicase (JAK1

IMPORTANT SAFETY INFORMATION

What is the most important information I should know
about XECJANZ- ttnfaciiinib citrate) 5 mg tabletsi
XELJANZ XR7

XELJANZJXELJANZ XR may cause serious side effects,
including:

Yahoo Sma)I Business -

• Yahoo Financ.
• An Oath brand
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CM) US Markets close in 23 mins

Nasdaq

6,447.06 t,’h >
+14.80 (+0.23%)

American Electric Power Company, Inc. (AEP)
Add to watchist

NYSE - Nasdaq Real Time Price. Currency in USD

73.08 -1.47 (-1 .97%)
As of 3:37PM EDT. Market open.

Recommendation Rating >

2.4
0.82

________________

0.75 Strong
Buy

Analyst Price Targets (15) >
-8.50%

Average 73.00

Current 73.08

S&P 500

2,494.33
+6.22 (+0.25%)

Dow 30
%_‘5. 22,101.38

+44.01 (+0.20%)

HOW IS
IBKR

DIFFERENT?

Quote Lookup

Summary Corversations Statistics Profile Financials Options Holders Historical Data Analysts

People also watch
SO D DUK FE ED

Current Qtr. (Sep 2017)

10

1.25

1.04

1.35

Current Year 12017)

17

Next Qtr. (Dec 2017)

9

0.66

0.58

0.89

3.65

3.6

3.7

1.3 0.67 3.94

Fhckr Tumblr News Sports Finance Celebrity

Search for news, symbols or companies

Currency in USD

Next Year (20181

18

3.88

3.83

3.94

3.65

Answers Groups viobjln

Search

ALWAYS BE
VISUALIZING

WHAT’S NEXT

øFidy
More

Rick A

Earnings Estimate

No. of Analysts

Avg. Estimate

Low Estimate

High Estimate

Year Ago EPS

Home Mail

Avg. Estimate

Low Estimate

High Estimate

Year Ago Sales

Sales Growth (year/eat)

Earnings History

EPS Eat.

EPS Actual

Difference

Surprise %

EPS Trend

Current Estimate

4.45B

4.17 B

4.64B

4.7B

-5.40%

3.738

3.38B

4.04B

3.8B

-1.80%

15.488

14.148

16.38B

16.4B

-5.60%

15.88B

14.36B

17.64B

15.48B

2.60%

4

r
0

Jun Jul Aug Sep

Strong Buy

Buy

Hold

Underperform

Sell

3/30/2017 6/29/2017

0.95

0.96

9/29/2016 12/30/2016

1.22 0.55

1.3 0.67

0.08 0.12

6.60% 21.80%

Current Qtr. (Sep 2017) Next Qtr. (Dec 2017)

1.25 0.66

1.10%

0.01 -0.07

Current Year (2017) Next Year 12018)

3.65 3.88

7 Days Ago 1.25 0.66 3.66 3.88
Upgrades & Downgrades >



90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

1 N/A +Upgrade Goldman Sachs: to Buy

f —— Yahoo Small Businessl

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

30 Days Ago

60 Days Ago

3.66

3.66

3.88

3.88

3.66 3.89

Current Year (2017) Nest Year (2015)

N/A 1

N/A

Goldman Sachs: to
Downgrade Neutral

Wells Fargo: to
+Upgrade Outperform

Evercore ISI Group: to
Downgrade Hold

. Downgrade Jefferies: to Hold

Downgrade Hilliard Lyons: to Hold

1.25 0.66

1.18 0.58

1.19 0.58

Current Otr. (Sep 20171 Next DIr. (Dec 20171

N/A 1

N/A 1

N/A

N/A

Induatry

N/A

N/A

N/A

N/A

N/A

N/A

Down Last 30 Days 1

Down Last 90 Days N/A

Growth Estimates ASP

Current Qtr. -3.80%

Next Qtr. -1.50%

Current Year -7.40%

Next Year 6.30%

Next 5 Years (per
2.87%

annum)

Past 5 Years (per
2.86%

annum)

N/A

Sector

N/A

N/A

N/A

N/A

N/A

N/A

N/A

S&P 500

0.20

0.27

0.08

0.11

0.10

N/A

• Yahoo Finance
• An Oath brand
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Home Mail Flickr Tumblr News Spoils Finance Celebrity Answers Groups Mobile Mere

Search for news, symbols or companies Search Rick A

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

(C.)) US Markets close in 5 mins

S&P 500

2,495.16
+705 l+0.28%l

Dow 30

22,109.63
+52.26 1+0.24%)

0.24

Recommendation Rating >

2

Analyst Price Targets (11) >
27.90%

Average 123.18

— p

Current 118.24

Nasdaq

6,448.81
+16.55 l+0.26%l

>

HOW IS
IBKR

DIFFERENT?

Options Holders Historical Data

Quote Lookup

Analysts

People also watch
EIX PCG XEL PEG PNW

Sempra Energy (SRE)
NYSE - Nasdaq He.tl Timtr Price. Currency in USD

118.24 -1.82 (-1 .52%)
As of-. Market open.

Summary Conversations Statistics

Earnings Estimate Currant Ott. (Sep 2017)

No. of Analysts 8

Avg. Estimate 1.02

Low Estimate 0.97

High Estimate 1.1

YearAgoEPS 1.02

Revenue Estimate Current Ott. (Sep 2017)

No. of Analysts 4

Avg. Estimate 2.66B

Low Estimate 2.42B

High Estimate 2.78B

Year Ago Sales 2.54B

Sales Growth (year/est) 5.00%

Earnings History 9/29/2016

EPS Est. 0.96

EPS Actual 1 .02

Difference 0.06

Surprise % 6.30%

EPS Trend Current Ott. ISeP 2017)

Current Estimate 1.02

‘tf? Add to watchlist

Profile Financials

Next Ott. (Dec 2017)

8

1.42

1.31

1.55

1.52

Next Ott. (Dec2017)

4

2.9gB

2.868

3.08B

2.87B

4.30%

12/30/2016

1.49

1.52

0.03

2.00%

Next Ott. (Dec 2017)

1.42

Currency in USD

Next Year )2018)

15

5.56

5.4

5.79

5.23

Next Year (20181 Recommendation Trends >

: :111
11.08B

0
3.90% Jun Jul Aug Sep

6/29/20 17

0.86

_________

1.1

Current Year (2017)

14

5.23

5.12

5.45

5.05

Current Year (20171

9

11.O8B

10.54B

11.4GB

1O.18B

8.80%

3/30/2017

1.67

1.74

0.07

4.20%

Current Year (20171

5.23

Strong Buy

Buy

Hold

Underperform

Sell

Next Year (2018)

5.56

7 Days Ago 1.03 1.41 5.23
Upgrades & Downgrades >



30 Days Ago

60 Days Ago

90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last go Days

Current Otr. (Sep 2017)

N/A

N/A

N/A

N/A

Nest Qtr. (Dec 2017)

N/A

N/A

N/A

N/A

Current Year (2017)

4

N/A

N/A

Next Year (2018)

N/A

2

N/A

+Upgrade ISI Group: to Buy

L Downgrade Citigroup: to Neutral

Initiated KeyBanc: to Buy

Next 5 Years (per
annum)

Past 5 Years (per
annum)

1.02 1.45 5.19 5.58
., Downgrade Barclays: to Equal-weight

7.02 1.47 5.1 5.62
Goldman Sachs: to

Downgrade Neutral
7.01 1.48 5.1 5.62

+Upgrade Goldman Sachs: to Buy

Growth Estimates

Current Ott.

Next Qtr.

Current Year

Next Year

SRE

N/A

-6.60%

3.60%

6.30%

7.80%

5.54%

Sector

N/A

N/A

N/A

N/A

Industry

N/A

N/A

N/A

N/A

N/A

N/A

S&P 500

0.20

0.27

0.08

0.11

N/A 0.10

N/A N/A [ Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

• Yahoo ñnance
• AnOath brand





KWutton

KWotton

xerox

Southern Company \(The\) -SO 1195L1 -1.07 -2.11 %
10/25/1 7 12:L19 PM



(t.t) US Markets close in 4 mins

S&P 500

2,495.36
+7.25 (+0.29t’o)

Dow 30

22,109.53
÷52.16 (+0.24°o)

Nasdaq

6,449.32
+17.06 (+0.27°.)

The Southern Company (SO)
NYSE - Nasdsq Real Time Price. Currency in USD

49.54 -1.07 (-2.11 %)
As of 3:56PM EDT. Market open.

Add to vatchIist

People also watch
DUK AEP ED D EXC

Earnings Estimate

No. of Analysts

Avg. Estimate

Low Estimate

High Estimate

YearAgo EPS

Currency in USD

Current Year (2017) Next Year (20181

20 20

6J29/2017

0.71

Recommendation Rating >

0.73 Strong
B

Analyst Price Targets (16) >

Average 50.94

__

Current 49.54

>

HOW IS
IBKR

DIFFERENT?

Iwftr.dI

Summary Conversations Statistics

Ccl up ‘o S2.5CA +

tUe RiE br 90 das.je

Quote Lookup

Profile Financials Options Holders Historical Data Analysts

Current Qtr. (Sep 20171 Nest Otr. (Dec 2017)

11 9

1.11 0.44

1.06 0.3

1.3 0.56

1.28 0.24

2.94

2.84

3

3.03

2.99

3.12

LEARN MOPE

2.89 2.94

Answers Groups Mobile

1 Search

More

99
Rick

23.33B

20.77B

26.53B

22.58B

3.30%

Home. Mail Flickr Tumbir Neas Sports Finance Celebr:ty

Search for news, symbols or companies

Avg. Estimate 6.23B 5.078 22.58B

Low Estimate 5.91 B 4.72B 20.25B

High Estimate 6.47B 5.328 25.31B

Year Ago Sales 6.26B 5.1 8B 1 9.9B

Sales Growth (year/est) -0.60% -2.10% 13.50%

Earnings History 9/29/2016 12/30/2016 3/30/2017

EPS Est. 1.17 0.33 0.6

EPS Actual 1.28 0.24 0.66

Difference 0.11 -0.09 0.06

Surprise ¾ 9.40% -27.30% 10.00%

EPS Trend Current Otr. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017)

Current Estimate 1.11 0.44 2.94

—ii•

10

oil’’
Jun Jul Aug Sep

Strong Buy

Buy

Hold

Underperform

Sell

2.9

0.02

2.80%

Next Year (2018)

3.03

7DaysAgo 1.11 0.44 2.95 3.03
Upgrades & Downgrades >



Deutsche Bank: Hold to30 Days Ago 1.17 0.46 2.95 3.03 +upgrade Buy

60 Days Ago 1.15 0.43 2.96 3.08
Downgrade Argus Research: to Hold

90 Days Ago 1.15 0.43 2.97 3.11

+Upgrade Jefferies: to Buy

EPS Revisions Current Ott. (Sep 2017) Next Ott. (Dec 20171 Current Year (20t7) Next Year (2018)
Credit Suisse: to

Initiated Underperform
UpLast7Days N/A N/A N/A 1

Initiated Citigroup: to SellUp Last 30 Days N/A 1 N/A 2

Down Last 30 Days N/A 1 1 N/A
÷Upgrade Barclays: to Overweight

Down Last 90 Days N/A N/A N/A N/A

Growth Estimates SO Industry Sector 5&P 500

Current Ott. -1 3.30% N/A N/A 0.20

Next Ott. 83.30% N/A N/A 0.27

Current Year 1.70% N/A N/A 0.08

NextYear 3.10% N/A N/A 0.11

Next 5 Years (per
3.22% N/A N/A 0.10annum)

Past 5 Years (per
-2.08% N/A N/A N/A Yahoo Small Business

annum)

______________________________

Data Disclaimer Help Suggestions

PrIvacy Abotit Our Ads Terms (Updated)

ft

• Yahoo floanca
• An Oath brand





KWQlton

KWalton
VVC 66.1i7 -1 .6i -2.tiJ % Vectren Corporation - Yahoo
10/25/17 12:L19 PM

Kerox



Home Marl Fhckr Tumbir News Sports Finance Celebrity Answers Groups Mobr(e Mote

Search for news, symbols or companies Search Rick

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

(C.)) US Markets close in 3 mine

Vectren Corporation (VVC)
NYSE - Naadaq Real Time Price. Currency in USD

66.47 -1.64 (-2.41 %)
As of-. Market open.

‘)T Add to watchlist Quote Lookup

People also watch

WGL NWN BKH PNY UGI

Analyst Price Targets (5) >
2.30%

Average 62.20

Next Year (2018)

Current 66.48

S&P 500 Dow 30 Nasdaq

2,495.50 -‘--- 22,111.90 ‘‘—. 6,449.78 >
+7.39 l+0.30°7ol +54.53 l+0.25%l +17.52 (+0.27%) -

HOW IS
IBKR

DIFFERENT?

Summary Conversations Statistics

[hi

Historical Data Analysts

Currency in USD

Next Year (2018)

7

2.8

2.75

2.85

2.62

Earnings Estimate

No. of Analysts

Avg. Estimate

Low Estimate

High Estimate

Year Ago EPS

Revenue Estimate

No. 01 Analysts

Avg. Estimate

Low Estimate

High Estimate

Year Ago Sales

Sales Growth (year/eat)

Mobile, mifiennials
and more.
Keep up with todays
industrial buyer.

Profile Financials

Next Otr. (Dec 2017)

5

0.85

0.8

0.88

0.84

Next Dir (Dec 2017)

709.54M

7D9.54M

709.54M

699M

1.50%

12/30/2016

0.79

0.84

.NLu51 iet x —

Options Holders

Current Year (2017)

7

2.62

2.6

2.65

2.55

Current Year (2017)

3

2.6B

2.5DB

2.638

2.458

6.30%

3/30/2017

Current Ott. (Sep 20171

6

0.66

0.64

0.68

0.74

Current Dir (Sep 20171

639.03M

639.03M

639.03M

631 M

1.30%

9/29/2016

0.64

0.74

0.1

united problenlsotvezr

Next Year 120181 Recommendation Trends >

Strong Buy

Buy

Hcld

uneerperform

Sell

4

2.698

2.64B

2.77B

2.68

3.40%

6/29/2017

0.44

0.45

0.01

:1111
2

01111
Jun Jul Aug Sep

Recommendation Rating >

2.6
‘V

Earnings History

EPS Eat.

EPS Actual

Difference

Surprise % 15.60%

EPS Trend Current Ott (Sep 20171

Current Estimate 0.66

7 Days Ago 0.66

0.65

0.67

0.05 0.02

6.30% 3.10%

Next Ott )Dec 2017) Current Year (20171

0.85 2.62

0.85 2.62

2.8

2.8
Upgrades & Downgrades >

Downgrade KeyBanc: to Sector



30 Days Ago

60 Days Ago

90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 90 Days

0.65 0.85

0.65 0.85

0.65 0.85

Current Ott (Sep 2017) Next Ott (Dec 2017)

1 1

N/A

N/A

2.62 2.8

2.62

2.62 2.8

Current Year (2017) Next Year (2018)

1 1

N/A

N/A

Weight

2.8 i-Upgrade KeyBanc: to Overweight

+Upgrade Citigroup: to Buy

Initiated Guggenheim: to Neutral

, Downgrade Brean Capital: to Hold

-i-Upgrade KeyBanc: to BuyN/A

N/A

WC

-10.80%

1.20%

2.70%

6.90%

5.50%

7-37%

Growth Estimates

Current Ott.

Next Ott.

Current Year

Next Year

Next 5 Yeats (per
annum)

Past 5 Yeats (per
annum)

N/A

N/A

Sector

N/A

N/A

N/A

N/A

N/A

N/A

Industry

N/A

N/A

N/A

N/A

N/A

N/A

S&P 500

0.20

0.27

0.08

0.11

0.10

N/A
- Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

• Yhoofln,o
• An Oath br.nd





KWafton

KWoIto n
PPL 39.03
10/25/17

-0.80 -2.01 %
12:L9 PM

PPL Corporation - Yahoo Finci

xerox



f&)) US Markets close in 7 mins

S&P 500

2,495.19
+7.08 (+0.28%)

Dow 30

22,106.68
+49.31 (+0.22°o)

PPL Corporation (PPL)
NYSE - Nasdaq Real Time Price. Currency in USD

39.03 -0.80 (-2.01 0/s)

As of-. Market open.

‘tr Add to watchilat

People also watch
PEG FE AEP EXC ETR

Analyst Price Targets (13) >
4.00%

Average 39.92

Next Year 12018)

Current 39.04

Nasdaq

6,449.43 ,

+17.161÷0.27%) ,/‘•- %J
>

Am.,it..d.

TI

Summary Conversations Statistics

HOW IS
IBKR

DIFFERENT?

Quote Lookup

Current Qtr. )Sep 2017)

Profile Financials Options Holders Historical Date Analysts

2.16

2.13

Currency in USD

Next Year (2018)

16

2.33

2.28

2.4

2.16
Answers Groups Mobi)u

Search

More

Rick A

Earnings Estimate Next Otr. (Dec 2017) current Year 12017)

No. of Analysts 8 7 15

Avg. Estimate 0.58 0.45

Low Estimate 0.51 0.37

High Estimate 0.65 0.5 2.21

Year Aoo EPS 0.63 0.6 2.45
Home Mail Flickr Tumbir News Sports Finance Celebrity

Search for news, symbols or companies

No. of Analysts 4 4 11

Avg. Estimate 2.05B 1 .82B 7.6B

Low Estimate 1.91B 1.66B 7.148

High Estimate 2.38 1.88B 8.168

Year Ago Sales 1 .89B 1 .83B 7.52B

Sales Growth (year/est) 8.30% -0.70% 1.10%

Earnings History 9/29/2016 12/30/2016 3/30/2017

EPS Est. 0.58 0.5 0.61

EPS Actual 0.63 0.6 0.62

Difference 0.05 0.1 0.01

Surprise % 8.60% 20.00% 1.60%

EPS Trend Current Qtr. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017)

Current Estimate 0.58 0.45 2.16

7 Days Ago

Stiong Buy

Buy

Hcd

underperform

Sell

11

8.05B

7.698

8.5B

7.6B

6.00%

6/29/20 17

0.5

0.52

0.02

‘‘i.

0_rn
Jun Jul Aug Sep

Recommendation Rating >

2.5
‘V

nng Duy

2.33

0.58 0.45 2.16 2.33
Upgrades & Downgrades >



30 Days Ago 0.57 0.44 2.15 2.33 +Upgraae Jefferies: to Buy

60 Days Ago 0.59 0.48 2.16 2.34
Goldman Sachs: to

+Upgrade Neutral
90 Days Ago 0.59 0.48 2.16 2.33

Downgrade Goldman Sachs: to Sell

EPS Revisions Current Qtr. tSep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)
Bank of America: to

. Downgrade Neutral
UpLast7 Days N/A N/A N/A N/A

Wolfe Research: to
+UpgradeUp Last 30 Days N/A N/A N/A N/A Qutpedorm

Down Last 30 Days N/A N/A N/A N/A Downgrade Guggenheim: to Neutral

Down Last 90 Days N/A N/A N/A N/A

Growth Estimates PPL Industry Sector S&P 5

Current QIr. -7.90% N/A N/A 0.20

Next Qtr. -25.00% N/A N/A 0.27

Current Year -11.80% N/A N/A 0.08

Next Year 7.90% N/A N/A 0.11

Next 5 Years (per
0.04% N/A N/A 0.10

annum)

PastS Years (per
-1.02% N/A N/A N/A - Yahoo Small Businessannum)

______________________________

—

Data Disclaimer Help Suggestions

Privacy AboUt Our Ads Terms (Updated)

ft

• YthaoFinanc.
• An Oath brand



KWatton

KWotton
PEG L15•79 -0.95 -2.03 % Public Service Enterprise Grou
10/25/1 7 12:L19 PM

()



() US Markets close in 6 mins

S&P 500 Dow 30 Nasdaq

2,495.22 22,108.52 6,449.02
+7.11 (+0.29%) +51.15(+0.23%) +16.76 (+0.26%)

Public Service Enterprise Group Incorporated (PEG)
Add to watchlist Quote Lookup

NYSE - Nasdaq Real Time Price. Currency in USD

45.79 -0.95 (-2.03%)
As of-. Market open.

Currency in USO

Current Year (2017) Neat Year (2018)

Sports Finance Celebrity Answers Groups Mobile More

Search for news, symbols or companies Search

Finance Home Origina(s Events Personal Finance Technology Markets Industries My Screeners My Portfolio

Analyst Price Targets (15) >

Average 48.35

Current 45.78

>

HOW IS
IBKR

DIFFERENT? ii

Earnings Estimate

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

Current Qtr, (Sep 2017)

No. of Analysts 7

Home Mail Flickr Ttirnb(r News

People also watch
PPL PCG FE PNW AEP

Next Ott. (Dec 20t7)

7 13 14

Rick A

Revenue Estimate Current Ott. (Sep 2Q17) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)

No. of Analysts 2 2 8 9

Avg. Estimate 2.54B 2.28 9.538 10.12B

Low Estimate 2.33B 1 .86B 8.44B 8.82B

High Estimate 2.75B 2.54B 10.89B 11.69B

Year Ago Sales 2.45B 2.09B g.06B g.53B

Sales Growth (year/eat) 3.70% 5.40% 5.20% 6.1 0%

Earnings History 9/29/2016 12/30/2016 3/30/2017 6/29/2017

EPS Eat. 0.83 0.53 0.85 0.58

EPS Actual 0.88 0.54 0.92 0.62

Difference 0.05 0.01 0.07 0.04

Surprise % 6.00% 1.90% 8.20% 6.90%

Current Ott. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017) Next Year 120181

0.86 0.54 2.92 2.93

Recommendation Trends >

Jill’,
0 — —

Jun Jul Aug Sep

Recommendation Rating >

Strong Buy

Buy

Hold

underperform

Sell

EPS Trend

Current Estimate

7 Days Ago 0.86 0.54 2.92 2.93
I I_._I_. 0



a wisvv.,yiauea ,

30 Days Ago 0.86 0.54 2.92 2.g4

60 Days Ago 0.88 0.54 2.9 2.93
÷Upgrade Mizuho: Neutral to Buy

90 Days Ago 0.89 0.54 2.9 2.g4
‘ Downgrade

Wells Fargo: to Market
Perform

EPS Revisions Current Otr. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)
+Upgrade Deutsche Bank: to Buy

Up Last 7 Days N/A N/A N/A N/A . JP Morgan: to
+Upgrade Overweight

Up Last 30 Days 1 N/A N/A N/A
+Upgrade Goldman Sachs: to Buy

Down Last 30 Days 1 1 1 N/A

Morgan Stanley: to
Down Last 90 Days N/A N/A N/A N/A +Upgrade Equal-Weight

AdChOceI>
Growth Estimates PEG Industry Sector S&P 500

Current Qtr. -2.30% N/A N/A 0.20

Next Qtr. N/A N/A N/A 0.27
XELJANZJXELJANZ XR is a prescription medicine
catted a Janus kinase (JAK) inhibitor

Current Year 0.70% N/A N/A 0.08 XELJANZJXELJANZ XR is used tx treat adults with

IMPORTANT SAFETY INFORMATION
NextYear 0.30% N/A N/A 0.11

What is the most important information I should know
about XELJANVXELJANZ5 XR Itofacitinib citrate)

Next 5 Years (per estended release?
0.57% N/A N/A 0.10 XELJANZIXELJANZ XR may cause serious side effects,annum) -

including:

Past 5 Years (per
5.26% N/A N/A N/Aannum) I

Yahoo Small BLlsiness —

- 7
Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

• Yahoo Finance
• An Oath brand





KWalton

KWaIto n
SCG 59.03
10/25/17

-0.60 -1.01 %
12:L19 PM

SCANA Corporation - Yahoo I

Kerox



(c.t) US Markets close in 5 mins

SCANA Corporation (SCG)
NYSE - Nasdaq Real Time Price. Currency in USD

59.03 -0.60 (-1.01 0/s)

As of -. Market open.

‘I1 Add to watchlist Quote Lookup

People also watch
PNW WEC TE LNT PEG

Summary Conversations Statistics Profile Finaricials Options Holders Historical Data Analysts

Earnings Estimate Current Qtr. (Sep2017)

No. of Analysts 5

Home Mail Flickr Tumblr News Sports Finance Celebrity Answers Groups Mobile

Search for news, symbols or companies - Search

Avg. Estimate

Low Estimate

High Estimate

Year Ago Sales

Sales Growth (year/est)

S&P 500 Dow 30 Nasdaq

2,495.17 22,107.54 ‘‘‘—. 6,449.12
+7.06 1+0.28%) +50.17 (+0.23%) +16.86 (+0.26%l

>

T.Rowe Price
HOW IS

IBKR
DIFFERENT?

Am.rftra

Avg. Estimate

Low Estimate

High Estimate

YearAgo EPS

Next Ott. (Dec 20171

5

0.93

0.63

1 .08

0.87

1.15

0.93

1.58

1.32

Current Year (2017)

7

4.19

4

4.28

4.16

Currency in USD

Next Year (2018)

9

4.25

3.55

4.5

4.19

More

Rick £

Strong Buy

Buy

Hold

Underperform

Sell

Earnings History

EPS Est.

EPS Actual

Difference

Surprise %

EPS Trend

Current Estimate

7 Days Ago

1.15B 1.030 4.35B 4.450 8

1.08B 933.63M 4.19B 4.270

1 230 1 12B 4610 4730

1.090 1.060 4.230 4.350

0 I I I
5.60% 2.70% 3.00% 2.20% Jun Jul Aug Sep

Recommendation Rating >
9/29/2016 12/30/2016 3/30/2017 6/29/2017

2.8
1.11 0.9 1.31 0.74 V —

1.32 0.87 1.19 0.85 St10r1)

Buy

0.21 -0.03 -0.12 0.11

Analyst Price Targets (9) >
18.90% -3.30% -9.20% 14.90%

Average 66.17

Current Otr. (Sep 2017) Next Ott. (Dec 20171 Current Year (2017) Next Year (20181 — — - -- .

Current 59.02
1.15 0.93 4.19 4.25

1.15 0.93 4.17 4.26
Upgrades & Downgrades >



EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 90 Days

Next Ott.

Current Year

Next Year

Next 5 Years (per
annum)

Past 5 Years (per
annum)

Current Qtr. (Sep 2017)

N/A

Next Qtr. (Dec 2017)

N/A

N/A N/A

N/A N/A

N/A N/A

Current Year (2017) Next Year (2018)

N/A N/A

Yahoo Small Business

30 Days Ago 1.17 0.94 4.12 4.35

60 Days Ago 1.13 1.14 4.19 4.47

goDaysAgo 7.13 1.14 4.2 4.5

Mizuho: Underpetform to
+Upgrade Neutral

Barclays: Equal-Weight to
• +Upgrade oveeight

Goldman Sachs: Sell to
• +Upgrade Neutral

+Upgrade UBS: to Buy

N/A V Downgrade Mizuho: to Neutral

Z. Downgrade Macquarie: to Neutral

Growth Estimates

Current Qtt.

ScG

-12 .90%

6.90%

0.70%

1.40%

4.75%

5.85%

N/A

N/A N/A

Sector S&P 500

N/A 0.20

N/A 0.27

N/A 0.08

N/A 0.11

N/A 0.10

N/A N/A

Industry

N/A

N/A

N/A

N/A

N/A

N/A

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

• Yahoo Rnanoo
• AnOathbfand





KWa[ton

KWalton
LNT L12.80 -0.80 -1.83 % Attiont Energy Corporation -‘1

10/25/17 12:Li9PM



(i.t) US Markets close in 25 mins

Alliant Energy Corporation (LNT)
NYSE - Nasdaq Rn,iI free Price Currency in USD

42.81 -0.79 (-1.81 °h)
As of 336PM EDT. Market open.

* In watchhst

People also watch
WEC WR SCG OGE PNW

Revenue Estimate Current Ott. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018) Recommendation Trends >

Recommendation Rating >

2.3
0.38

______________

—

2 5
0.41 Strorsj Buy )d Under- Sell

perform

Analyst Price Targets (7) >

Average 42.00

-

Current 42.63

S&P 500 Dow 30 Nasdaq

2,494.31 ‘—“‘-.. 22,103.94 ‘. 6,446.88
+6.20 (+0.25°.’o) +46.57 )iO.21%) ÷14.62 (.0.23%)

>

HOW IS
IBKR

DIFFERENT?

Quote Lookup

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

Currency in USD

Earnings Estimate Current Ott. (Sep2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)

No. of Analysts 4 4 8 10

Avg. Estimate 0.88 0.28 2.01 2.13

Low Estimate 0.85 0.22 2 2.1

Home Mail F(ickr Tumbir News Sports Finance Celebrity Answers Groups Mobile More

FIGHTING HEAD AND
NECK SQUAMOUS
CELL CANCER?
Discover a
treatment option
fhf man, wtrle crr s,rj,

Search for news, symbols or companies Search Rick A

Streng Buy

Buy

Underperform

Sell

8

6

4

2

0

No. of Analysts 1 1 3 6

Avg. Estimate 1.51B 459.14M 3.57B 3.62B

Low Estimate 1.51B 459.14M 3.52B 3.52B

High Estimate 1.51B 459.14M 3.59B 3.74B

Year Ago Sales 924.6M 797M 3.325 3.57B

Sales Growth (year/est) 63.10% -42.40% 7.50% 1.50%

Earnings History 9/29/2016 12/30/2016 3/30/2017 6/29/2017

EPS Est. 0.91 0.28 0.43

EPS Actual 0.8 0.28 0.44

Difference -0.11 0 0.01 0.03

Surprise ¾ -12.1 0% 0.00% 2.30% 7.90%

EPS Trend Current Ott. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)

Current Estimate 0.88 0.28 2.01 2.13

7 Days Ago 0.88 0.28 2.01 2.13
Upgrades & Downgrades >



Initiated Jefferies: to Hold

Initiated UBS: to Neutral

. Downgrade Mecquarie: to Neutral

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Current Qtr. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

30 Days Ago 0.88 0.28 2.01 2.13

60 Days Ago 0.92 0.28 2 2.13

90 Days Ago 0.92 0.28 2 2.13

N/A N/A

N/A N/A

N/A N/A

N/A N/A

LNT Industry

10.00% N/A

N/A N/A

N/A

N/A

N/A

N/A

Down Last 90 Days

Growth Estimates

Current Qtr.

Next Otr.

Current Year 6.90%

Next Year 6.00%

Next 5 Years (per
6.90%

annum)

Past 5 Years (per
0.88%

annum)

Initiated Guggenheim: to Neutral

N/A N/A

. Downgrade
Barclays: to Equal-

N/A N/A Weight

N/A N/A -i-Upgrade Barclays: to Overweight

N/A N/A

Sector S&P 500

N/A 0.20

N/A 0.27

N/A 0.08

N/A 0.11

N/A 0.10

N/A N/A

• YahooFinanc.
• An Oath brand
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NextEra Energy, Inc. - Yaho



Home Mail Flickr Tumblr News Sports Finance Celebrity Answers Groups Mobile More

[Search for news, symbols or companies

- -

Search Rick

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

(t•t) US Markets close in 7 mins

S&P 500 Dow 30 Nasdaq

2,495.01 ‘%.,-“- 22,107.46 6,448.93 >
+6.90 (+0.28%l +50.09 (+023%) +1666 (+0.26%)

Am..Ibd.

NextEra Energy, Inc. (NEE)
‘tt’ Add to vatchlist

NYSE - Nasdaq Real Time Price. Currency in USD

148.79 -2.61 (-1.72%)
As of -. Market open.

Summary Conversations Statistics Profile Financials Options Holders Historical Data

Currency in USD

Earnings Estimate Current Qtr. (Sep 20t7) Next Otr. (Dec 2017) Cur,ent Year (2017) Next Year 12018)

No. of Analysts 6 8 15 17

Avg. Estimate 1.81 1.36 6.73 7.24

Low Estimate 1.73 1.13 6.57 7.05

High Estimate 1.94 1.5 6.86 7.32

YearAgoEPS 1.74 1.21 6.19 6.73

Revenue Estimate Current Qtr. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017) Next Year (2018)

No. of Analysts 5 5 10 13

Avg. Estimate 4.918 4.218 17.448 18.23B

Low Estimate 4.76B 3.68 16.82B 17.488

High Estimate 5.O1B 4.488 18.22B 19.28B

YearAgo Sales 4.88 3.78 16.168 17.44B

Sales Growth (year/est) 2.10% 13.90% 7.90% 4.60%

Earnings History 9/29/2016 12/30/2016 3/30/2017 6/29/2017

EPS Est. 1.68 1.3 1.56

EPSActual 1.74 1.21 1.75

Difference 0.06 -0.09 0.19 0.1

Surprise % 3.60% -6.90% 12.20%

EPS Trend Current Otr. ISep 2017) Next Qtr. (Dec 20171 Current Year (2017) Next Year (20181

Current Estimate 1.81 1.36 6.73 7.24

7 Days Ago 1.82 1.36 6.73 7.24

+$p HOW IS

IBKR
DIFFERENT?

Quote Lookup

People also watch
D PPL SO AEP WEC

Analysts

CONSIDER AN ORAL RA
TREATMENT THAT CAN

BE USED EVEN WITHOUT
METHOTREXATE.

]
Recommendation Trends >

I I I I

Eprrn

Jun Jul Aug Sep

Recommendation Rating >

1.9
1.76

_______ _______

a 5
1.86 Strong H Under- Sell

Buy ‘edomi

Analyst Price Targets (14) >
5.70%

Average 155.57

1)

Current 148.73

Upgrades & Downgrades >



30 Days Ago

60 Days Ago

90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last go Days

Current Otr. (Sep 2017)

N/A

N/A

N/A

Next Qtr. (Ouc 2017)

N/A

N/A

N/A

N/A

Current Year )20t7)

N/A

2

N/A

Next Year (2018)

2

3

N/A

N/A

+Upgrade Ba)rd: to Outperform

Scotia Howard Weil: to
Initiated Sector Outperform

Initiated Bernstein: to Outperform

Growth Estimates

Current Qtr.

Next Qtr.

Current Year

Next Year

Next 5 Years (per
annum)

Past 5 Years (per
annum) Yahoo Sma)l Business

1.82 1.36 6.72 7.23 +Upgrade Deutsche Bank: to Buy

1.85 1.41 6.7 7.19
Downgrade Deutsche Bank: to Hold

1.87 1.42 6.68 7.13

Downgrade Macquar)e: to Neutral

N8E Induxtry Sector S&P 500

4.00% N/A N/A 0.20

12.40% N/A N/A 0.27

8.70% N/A N/A 0.08

7.60% N/A N/A 0.11

7.34% N/A N/A 0.10

7.58% N/A N/A N/A

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

• Yahoo Finance
• An Oath brand
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(&) US Markets close in 15 mins

S&P 500

2,494.29
+6.18 (+0.25%)

Dow 30
%_.-%s 22,103.30

+45.93 (+0.21%)

Nasdaq

+i5O(+0.24%)

Eversource Energy (ES)
NYSE Nasdaq Real Time Price. Currency in USD

62.60 -1.51 (-2.35%)
As of 3:45PM EDT. Market open.

‘il’ Add to watch)ist Quote Lookup

People also watch
WEC NEE SCG EIX CMS

Earnings History

EPS Ext.

EPS Actual

Difference

Surprise ¾

EPS Trend

Current Estimate

7 Days Ago

Currency in USD

Current Year (2017) Next Year (2018)

14 14

3.15

3.03

>

)Oe €Izuirc
a

HOW IS
IBKR

DIFFERENT?

Summary Conversations Statistics Profile Financiala Options Holders Historical Data Analysts

tI,

ALWAYS BE TRADING
WITH A CLEAR ADVANTAGE
• Now just $4.95 for online

US. equity and option trades

• + 65t per options contract

a Margin rates as low as 425%

Mobile More

Rick A

Hecommenaatlon irenas >

Earnings Estimate Current Qtr, (Sep 2017) Next Qtr. (Dec 2017)

No. of Analysts 9 9

Avg. Estimate 0.86 0.75 3.32

Low Estimate 0.84 0.64 3.23

Hinh Estimate OR9 OR S 45
Home Mail F)ickr Tumblr News Sports Finance Celebrity Answers Groups

Search for news, symbols or Companies Search

Revenue Estimate Current Qtr. (Sep 2017) Next Qtr. (Dec 2017) Current Year (2017) Next Year 120181

No. of Analysts 3

Avg. Estimate 2.123

Low Estimate 2.07B

High Estimate 2.100

Year Ago Sales 2.04B

Sales Growth (year/est) 4.10%

15 15 15

i2fff

Jun Jul Aug Sep

Recommendation Rating >

Strong Buy

Buy

Hold

Underperfarm

Sell

3 7 9

1.91B 7.79B 8.153

1.843 7.68B 7.853

2.013 7.84B 8.82B

1 .78B 7.643 7.79B

7.60% 1.90% 4.70%

9/29/2016 12/30/2016 3/30/2017 6/29/2017

0.8 0.74 0.82 0.67

0.83 0.72 0.82 0.72

0.03 -0.02 0 0.05

3.70% -2.70% 0.00%

Current Qtr. (Sep2017) Next Qtr. (Dec2017) Current Year (2017) Next Year 12018)

0.86 0.75 3.15 3.32

2.2

.1 5
Under- Sell
nerforol

Analyst Price Targets (12) >
7.50%

Average 63.88

-e

Current 62.61

0.87 0.76 3.15 3.33
Upgrades & Downgrades >



30 Days Ago 0.87 0.77 3.15 3.32 Initiated Credit Suisse: to Neutral

60 Days Ago 0.88 0.78 3.15 3.32
+Upgrade Deutsche Bank: to Buy

90 Days Ago 0.87 0.78 3.15 3.32

+Upgrade Janney Capital: to Buy

EPS Revisions Current Ott. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2016)

Downgrade
]anney Capital: to
Neutral

Up Last 7 Days N/A N/A 1 N/A

. Downgrade Macquarie: to Neutral
Up Last 30 Days N/A N/A 1 N/A

Down Last 30 Days 1 1 N/A 1 Downgrade
Barclays: to Equal-
Weight

Down Last 90 Days N/A N/A N/A N/A

Growth Estimates ES Industry Sector S&P 500

Current Qtr. 3.60% N/A N/A 0.20

Next Qtr. 4.20% N/A N/A 0.27

Current Year 6.40% N/A N/A 0.08

Next Year 5.40% N/A N/A 0.11

Next 5 Years (per
5.81% N/A N/A 0.10

annum)

Past 5 Years (per
6.26% N/A N/A N/A [ Yahoo Smo)I Business

annum)

_____________________________

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

ft

• YahooFinanc
• AnOath brand
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Home Mail Flickr Tumblr News Sports Finance Celebrity Answers Groups Mobile More

Search for news symbols or companies Search Rick a

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

( US Markets close in 18 mins

S&P 500 Dow 30 Nasdaq

2,494.24 ‘%. 22,097.67 6,447.27 >
+6.13 (÷0.25%l +40.301+0.18%) +15.00 l+0.23%l

itI

DTE Energy Company (DTE)
? Add to vratchlst Quote LoOkup

NYSE - Nasdaq Real Time Price currency in USD

111 .51 -2.01 (-1 .76%)
As of -. Market open

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

currency in USD

Earnings Estimate Current Qtr (Sep 20171 Next Qtr (Dec 2Q17) current Year (20171 Nest Year 120181

No. of Analysts 6 5 13 13

Avg. Estimate 7.64 0.94 5.42 5.7

Low Estimate 1.58 0.84 5.29 5.6

High Estimate 1.73 1.03 5.5 5.77

Year Ago EPS 7.96 0.81 5.28 5.42

Revenue Estimate Current Qtr (Sep 20171 Next QIr. (Dec 2017) Current Year (20171 Next Year (20181

No. of Analysts 2 2 5 7

Avg. Estimate 2.97B 2.37B 10.77 B 11.37B

Low Estimate 2.76B 1.77B 9.02B 9.13B

High Estimate 3.18B 2.97B 11.55B 12.97B

YearAgo Sales 2.93B 2.87B 10.63B 10.71B

Sales Growth (year/est) 1.50% -1 7.50% 0.80% 6.20%

Earnings History 9/2912016 12/30/2016 3/30/2017

EPS Est. 1.63 0.86 1.56

_________________

EPS Actual 1.96 0.81 1.79

Difference 0.33 -0.05 0.23 0.07

Surprise % 20.20% -5.80% 14.70%

EPS Trend Current Qtr (Sep 2017) Next Qtr (Dec 20171 Current Year (20171 Next Year (2018)

Current Estimate 1.64 0.94 5.42 5.7

7 Days Ago 1.64 0.94 541 5.7

HOW IS
IBKR

DIFFERENT?

People also watch
CMS ETR FE AEE EIX

Recommendation Trends >

12

i i I
uiraerperform

Sell

Jun Jul Aug Sep

Recommendation Rating >
6/29/20 17

2.3
1

______-

1.07 I Buy H

Analyst Price Targets (11) >
7.00%

Average 170.97

p

Ctirrent 117.51

Upgrades & Downgrades >



‘ ÷Upgrade Bank of America: to Buy

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Current Qtr, (Sep 2017)

N/A

N/A

Next Ott. (Dec 2017)

N/A

N/A

Current Year (2017) Next Year (2018)
Initiated Jefferies: to Buy

+Upgrade Barclays: to Overweight

Goldman Sachs: to
Initiated Neutral

f Yahoo Siness1

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

30 Days Ago 1.65 0.92 5.41 5.71 Initiated Credit Suisse: to Neutral

60 Days Ago 1.61 0.91 5.33 5.68
Downgrade UBS: to Neutral

90 Days Ago 1.61 0.91 5.33 5.68

Down Last 30 Days N/A N/A N/A N/A

Down Last 90 Days N/A N/A N/A N/A

Growth Estimates DTE industry Sector S&P 500

Current Qtr. -16.30% N/A N/A 0.20

Next Qtr. 16.00% N/A N/A 0.27

Current Year 2.70% N/A N/A 0.08

NextYear 5.20% N/A N/A 0.11

Next 5 Years (per
4.59% N/A N/A 0.10

annum)

Past 5 Years (per
6.15% N/A N/A N/A

annum)

• Yahoo Finance
• An Oath brand
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(c.) US Markets close in 18 mins

S&P 500

2,494.33
+622 (.0.25%)

Dow 30

22,098.36
+40.99(+0.19%)

Nasdaq

6,447.61 >
+15.34 (+0.24%)

t.7flp
HOW IS

IBKR
DIFFERENT?

Ajn.rftrad.

Duke Energy Corporation (DUK)
NYSE - Nasdaq Real Time Price. Currency in USD

87.25 -J O9 (-1 23%)
As of-. Market open.

‘t7 Add to watchlist Quote Lookup

People also watch
SO AEP SE 0 ED

Summary Conversations Statistics Profile Financials Options Holders Historical Data Analysts

Currency in USD

Earnings Estimate Current Qtr. (Sep 2017) Next Otr. (Dec 2017) Current Year (2017) Neal Year (2018)

No. of Analysts 10 9 19 18

Avg. Estimate 1.64 0.9 4.6 4.83

Low Estimate 1.5 0.82 4.5 4.8

High Estimate 1.76 0.98 4.67 4.85

Year Ago EPS 1.68 0.81 4.69 4.6

Home Mail Flickr Ttimblr News Sports Finance Celebrity Arrswers Groups Mobile

Search for news, symbols or companies Search Rick

9/29/2018

1.58

EPS Actual 1.68

Difference 0.1

Surprise ¾ 6.30%

EPS Trend Current DIr. (Sep 2017)

Current Estimate

7 Days Ago

12/30/2016 3/30/2017

0.81 1.03

6/29/2017

1.01

More

CTR5r S,,n.r LCC

Finance Home Originals Events Personal Finance Technology Markets Industries My Screeners My Portfolio

Low Estimate 6.65B 5.28B 23.13B 22.98B

High Estimate 9.86B 6.30 27.440 28.93B Urrdetperfotm

Sell

Year Ago Sales 6.820 4.820 22.740 24.41B

01111
Sales Growth (year/est) 11.00% 19.40% 7.30% 2.80% Jun Jul Aug Sep

.
. Recommendation Rating >

Earnings History

3.1
EPS Est. —

0.81 1.04 1.01

0 0.01 0

0.00% 1.00% 0.00%

Next Otr. )Dec 2017) Current Year (2017) Next Year (2015)

1.64 0.9 4.6 4.83

Analyst Price Targets (15) >

Average 86.20

Current 87.25

1.64 0.9 4.6 4.83
Upgrades & Downgrades >



30 Days Ago

60 Days Ago

90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 90 Days

Current Otr. (Sep 2017)

N/A

N/A

N/A

N/A

Next Ott. (Dec 2017)

N/A

N/A

N/A

N/A

Current Year (2017)

N/A

N/A

N/A

N/A

Next Year (2018)

N/A

Bank of America: to
Downgrade Underperform

N/A Downgrade Argus Research: to Hold

N/A

N/A

. Downgrade JP Morgan: to Neutral

[ Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)

f t

1.64 0.9 4.6 4.84 +upgrade Goldman Sachs: to Buy

1.63 0.87 4.6 4.84

Initiated Credit Suisse: to Neutral

1.63 0.88 4.6 4.83

Downgrade Citigroup: to Sell

Growth Estimates DuK Industry Sector S&P 500

Current Qtr. -2.40% N/A N/A 0.20

Next Qtr. 11.10% N/A N/A 0.27

Current Year -1.90% N/A N/A 0.08

NextYear 5.00% N/A N/A 0.11

Next 5 Years (per 2.65% N/A N/A 0.10
annum)

Past 5 Years (per
0.58% N/A N/A N/A

annum)

• Yahoo F,nanca
• AnOath brand
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(C.)) US Markets close in 19 mins

S&P 500

2494.20
+6.09 (+0.24%)

Dow 30

22,097.36
+39.99 (+0.18%)

HOW IS
IBKR

DIFFERENT?

CMS Energy Corporation (CMS)
Add to watch(ist

NYSE Nasdaq Real Time Price. Currency in USD

48.11 -0.99 (-2.02%)
As of-. Market open.

Quote Lookup

People also watch
DTE CNP EIX ETR AEE

Summary Conversations Statistics Profile Financia(s Options Holders Historical Data Analysts

Recommendation Rating >
6/28/20 17

Nasdaq

6,447.42 ‘

V
+15.16 (+0.24%)

>

Search Rick A

Currency in USD

Earnings Estimate Current Ott. (Sep 2017) Next Ott. (Dec 2017) Current Year (2017) Next Year (2018)

No. of Analysts 7 6 76 16

Avg. Estimate 0.68 0.44 2.17 2.33

Low Estimate 0.63 0.36 2.15 2.26

High Estimate 0.76 0.48 2.18 2.35

Year Ago EPS 0.7 0.29 2.02 2.17

Home Mail Flickr Tumbir News Sports Finance Celebrity Answers Groups Mobile More

Search for news, symbols or companies

Avg. Estimate 1.74B 1.625 6.63B 6.82B
1. Strong Suy

Low Estimate 1 .64B 1.455 6.42B 6.55B . .
Buy

8 I Hold

High Estimate 1 93B 1 715 7 035 7 33B Underperform

4 Sell

Year Ago Sales 1 .59B 1 .64B 6.4B 6.63B P
0

Sales Growth (year/eat) 9.70% -1.20% 3.50% 2.90%
Jun Jul Aug Sep

Earnings History 9/29/2016 12/30/2016 3/30/2017

EPS Est. 0.62 0.29 0.66 0.39

EPS Actual 0.7 0.29 0.71 0.33

Difference 0.08 0 0.03 -0.06

Surprise % 12.90% 0.00% 4.40% -1 5.40%
Analyst Price Targets (13) >

Average 48.54

EPS Trend Current Ott. )Sep 2017) Next Ott. (Dec 2017) Current Year 12017) Next Year 12018) ‘‘‘

-- 0 ‘

.
Current 48.09

Current Estimate 0.68 0.44 2.17 2.33

7 Days Ago 0.66 0.44 2.17 2.33 Upgrades & Downgrades >



30 Days Ago

60 Days Ago

90 Days Ago

EPS Revisions

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 90 Days

Next Year

Next 5 Years (per
annum)

Past 5 Years (per
annum)

0.67 0.45

0.63 0.45

0.63 0.45

Current Otr. (Sep 2017) Next Qtr. (Dec 2017)

N/A

N/A N/A

N/A N/A

N/A N/A

toos

N/A

Initiated Guggenheim: to Neutral

Morgan Stanley: to Equal-
Initiated Weight

Credit Suisse: Neutral to
÷Upgrade Outperform

+Upgrade UBS: to Buy

N/A Initiated Credit Suisse: to Neutral

Scotiabank: to Sector
Initiated Perform

Growth Estimates

Current Qtr.

Next Qtr.

Current Year

2.17 2.33

2.17 2.33

2.17 2.33

Current Year (2017) Next Year (2018)

N/A N/A

N/A

N/A N/A

N/A N/A

Sector S&P 500

N/A 0.20

N/A 0.27

N/A 0.08

N/A 0.11

N/A 0.10

N/A N/A

CMS

-2.90%

51 .70%

7.40%

7.40%

7.52%

3.67%

industry

N/A

N/A

N/A

N/A

N/A

N/A

NO TWO TEETH

ARE EXACTLY
AL IKE.

eJ
Data Disclaimer Help Suggestions

Privacy About Our Ads Terms (Updated)
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BUSINESS
INSIDER

Interest rate forecasters are shockingly
wrong almost all of the time

AKIN OYEDELE

JUL. 8, 2015, 8:25 AM

Most interest rate forecasters are
wrong most of the time.

Very wrong.

The chart below is from Jeff
GundlachTs presentation on Tuesday,
comparing the US 10-year yield to
median economist forecasts over the
past five years.

The black line is the 10-year yield, and
the colored lines are the paths that
economists thought rates would take.

Clearly, these forecasters were wrong
most of the time, as there were only a Il’jkj,ne<iü, (‘ozofl.

few instances of convergence between
both lines.

In 2012, forecasters were hugely bleak about the economy, and thought that interest rates would collapse the
whole year. Rates ended the year higher than where they started.

Last year was particularly bad, when strategists became too optimistic that the federal Reserve would hike rates.

This year, forecasters again thought rates would rise and as rates fell, so did those forecasts, which have now
converged with interest rates.



DoubleLine
by U.S. Treasury Yield Forecast for Year End 2015
June 10, 2010 through June 24, 2015

40

2011 1n,ac.at
40000

.1 Median Economi Foreca 2015c
2q12

Median Economist Forecast 2014 2014 300

by UST Yield

2013 Fnrecast

19%

2010 2011 2012 2013 2014 2015
USOG1OYR Index trio Geti6rC Go1 10 lest Yield) lOsj Foecasl Daily 10ilJ+12010-243 Coxsigtst: 2015 Etonr0g Fin6nce 1.9. 24-iun-2D11 09:11:06

Notes: Median economist forecasts are based on Bloomber survey data.
Source; Bloomberg; Doubletne
You cannot inveSt directly In an Index 7-7-is Asset Allocation Webcast 29
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http://nyti.ms/1 JCtT2A

The Upshot
TODAYS ECONOMIST

We Keep Flunking Forecasts on Interest
Rates, Distorting the Budget Outlook
Jared Bernstein @econjared FEB. 23, 2015

Government economists try to predict the future of lots of indicators, including

G.D.P., trnemployment and inflation. Their record isn’t great, whether here or

overseas. No less a figure than the Queen of England said to scholars at the London

School of Economics about the deep recession in 2008: “Why did no one see it

coming?”

One variable that our government economists keep missing, and it’s an

important one, is the interest rate of government bonds. That’s a big deal because

the bond rate determines how much it will cost the government to service our

public debt. Interest payments on the debt are projected to be the fastest-growing

part of government spending over the next decade.

Overestimate the cost of the debt, as has been the case in recent decades, and

the government’s future fiscal burden looks significantly worse than it is. That, in

turn, creates pressure to cut spending on other priorities in order to set aside

enough to service the debt.

In that regard, the picture of how well the economists in various

administrations have predicted the rates on 10-year Treasury bonds is particularly



revealing. In the early 19$Os, forecasters did a good job of predicting the path of

bond rates, though their job was a bit easier than usual because rates were so

highly elevated that it was a pretty sure bet they’d be headed back down.

(“Regression to the mean,” for all you statistics fans.)

But since the mid-199os, government forecasters have consistently

overestimated this critical variable.

This “consistently” point is essential. Most economic forecasts are off one way

or the other — too high or too low, but they tend to be pretty much balanced in

either direction. But on the 10-year bond rate, the errors are systemic.

forecasters are regularly overestimating and thus regularly overstating, all

else being equal, future interest payments on the debt.

Misses like this tell you that forecasters are missing a change in the structure

of the economy. Two candidates for why this is happening are a significant increase

in global liquidity and what the economist Larry Summers has dubbed “secular

stagnation.”

Globalization and the spread of so-called financialization — the growth of

interconnected financial markets in economies across the globe — have led to a

significant increase in the sheer amount of capital and thus the stock of loanable

funds. That increased supply has lowered the cost of capital in ways the models are

missing.

The stagnation point is more sobering. Bond rates are also pushed down by

future expectations about growth and inflation. Especially in the case of longer-

term yields like the 10-year bond, investors want to be paid more (that is, they

want a higher yield) because of the opportunity cost of locking up their cash over a

period when they think growth will be strong. falling yields could thus signal

lowered growth expectations.

This pattern is important because of what it says about future debt payments

and pressures to cut the federal budget. Both recent forecasts on Treasury rates

from the Congressional Budget Office and the Blue Chip (the consensus among

private sector economists) are about the same as the administration’s.



The forecasts implied by so-called “forward rates” — rates bond traders can

lock in today — for the 10-year bond have adapted more rapidly to the systemic

errors and have it sitting about where it is now, around 2 percent, for the next

decade. If that’s right, it means, all else being equal, the debt-to-G.D.P. ratio will be

six percentage points lower in 2025 than the administration is forecasting, a large

and significant difference in coming fiscal pressures.

But this observation comes with numerous caveats, the first of which is most

salient. Who knows where interest rates will be in 10 years? Even if the market

forecasters are correct, our future debt burden is ameliorated, not erased, and so

there are still good reasons to tread cautiously. From my own perspective, the

point of these figures is not that we’re on a long-term, sustainable budget path. It’s

simply to suggest that based on our recent track record, we may well be

overestimating the cost of future debt service and demanding more budget

restraint than is necessary.

Second, note the “all else being equal” clause above. If interest rates are

coming in lower than predicted because growth is also coming in lower, low growth

will cancel out some of the fiscal benefits of low rates. forecasters have been less

systematically wrong regarding G.D.P. growth, and they’ve broadly marked down

future growth rates already. That’s led some economists, including Paul Krugman,

to question why the lower growth forecasts don’t seem to square with the

expectation that rates will bounce back up.

Our best move at this point seems to be to work to remove the systemic bias

from the models. Economists would say it is probably non-random, that is, we may

face an upside fiscal gift in the form of lower rates than we’re expecting and thus

lower costs of debt service.

So draw in your talons, fiscal hawks. The future is unknowable, but it may be

less expensive than we think.

Jared Bernstein is a senior fellow at the Center on Budget and Policy Priorities in
\rashingtoI and a former chief economist to Vice President Joseph R. Biden Jr. follow

him on Twitter at @econjared.

The Upshot provides news, analysis and graphics about politics, policy and everyday life.

Follow us on Facebook and Twitter. Sign up for our weekly newsletter.
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Sempra Energy: Acquisition of EFH’s stake in Oncor, combined with the delay of Cameron, will
weaken credit melrics, a credit negative

Sempra’s Postponement of Peruvian Gas Pipeline Investment Is Credit Positive

Peer Comparison Dominion and Sempra US Regulated Utilities

Infrastructure, Autos, State Government - California Electric Car Growth Boosts Utilities
Mixed Implications for Autos and Slate Finances

lEnova’s Capital Increase Is Credit Positive for It and Parent Sempra

Sempra Energy: A Diversified Holding Company

Sempra Energy. Sempra Energys Sale of Its EnergySouth Unit Is Credit Positive

Moody’s Rate Reform for Californian Utilities, a credit positive

Seinpra Energy

Moody’s affirms Sempra Energy

Sempra Energy Sempra’s ratings unaffected by MLP news

Moody’s Assigns A3 to Cameron LNG’s 52915 Billion Senior Secured Credit Facility, Outlook
Stable

Cameron Liquefied Natural Gas Export Permit Is Credit Positive tot Sempra Energy

Moody’s upgrades Sempra utility subsidiaries, outlooks stable

CorrecciOn aI texlo. Comunicado de Prensa del 16 dv enero de 2013: Moody’s califica los
cerlificados bursátiies de Sempra Mexico en Ass mx

Correction to text. January 16, 2013 Release. Moody’s rates Semprs Mexico certificados
bursdtiles Aaa.mx

Moody’s affirms Southern California Gas at A2 positive

LNG Export Approval Is Credit Positive for US Exporters and the Japanese Supply Chain

Moody’s rates Sempra Mexico certificados bursdtiles Aaa.mx

Moody’s: Sempra’s purchase of AEI’s interest in South American utilities positive for credit
quality

Moody’s. Sempra’s purchase of El Paso’s Mexican natural gas business credit neutral

Moody’s affirms Sempra’s ratings, outlook stable
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11 Nov 2009 Issuer Comment Moody’s Sempra’s ratings unaffected by RBS’ potential sale of the commodities JV a Moody’s Investors Service



28 Jul2008 Announcement Moody’s affirms Sempra’s ratings; outlook stable Moody’s Investors Service

03 Jul2008 Covenant Quality Sempra Energy - Notes. $500 million 7.95% due 2010, 5400 million 6.00% due 2013, $300 Moody’s Investors Service
Assessment million 4.75% due 2009; $500 million 6.15% due 2018

01 Apr 2006 Issuer Comment Moody’s sees no rating change at Sempra from JV formation Moody’s Investors Service

09 Jul 2007 Announcement Moody’s RSSG’s Ratings (Senior at As;, negative outlook) affirmed on Joint Venture with Moody’s Investors Service
Sempra Energy (Baal Sr unsecured)

09 Jul 2007 Announcement Moody’s affirms Sernpra’s ratings Moody’s Investors Service

22 Dec 2006 Liquidity Risk Assessment Sempra Energy a Moody’s Investors Service

12 May 2006 Rating Action MOODY’S RATES ROCKIES EXPRESS PIPELINE LLC PRIME-2 FOR COMMERCIAL Moody’s Investors Service
PAPER OUTLOOK STABLE

06 Jan 2006 Announcement MOODY’S AFFIRMS RATINGS OF SEMPRA ENERGY (Baal SR UN5.) SOUTHERN Moody’s Investors Service
CALIFORNIA GAS (A2 SR UNSI AND SAN DIEGO GAS AND ELECTRIC (A2 SR UNS)
FOLLOVI4NG SETTLEMENT OF CONTINENTAL FORGE LITIGATION: RATING OUTLOOK
STABLE

21 Dec 2005 Corp Governance Assmt- Sempra Energy Moody’s Investors Service
Update

19 Dec 2005 Analysis Sempra Energy a Moody’s Investors Service

14 Dec 2004 Analysis Sempra Energy a Moody’s Investors Service

13 Dec 2004 Corporate Governance Sempra Energy ñ Moody’s Investors Service
Assmt

29 Oct 2004 Financial Reporting Sempra Energy a Moody’s Investors Service
Assessment

05 May 2004 Financial Statement Ratios Sempra Energy a Moody’s Investors Service

25 Oct 2002 Analysis Sempra Energy a Moody’s Investors Service

30 Sep 2002 Rating Action MOODY’S DOWNGRADES SEMPRA ENERGY TO Baa; FROM A2 (SR. UNSEC.); ALSO Moody’s Investors Service
DOVvNGRADES SAN DIEGO GAS AND ELECTRIC TO Al FROM Aa3 (SR. SEC)

22 Apr 2002 Rating Action MOODY’S PLACES THE RATINGS OF SEMPRA ENERGY (SR UNS.: A2: CP: PRIME-I) Moody’s Investors Service
AND THE LONG-TERM RATINGS OF SAN DIEGO GAS AND ELECTRIC COMPANY (SR.
SEC: Aa3) UNDER REVIEW FOR POSSIBLE DOWNGRADE. ALSO. CONFIRMS THE
RATINGS OF SOUTHERN CALIFORNIA GAS COMPANY (SR.

27 Jul 2001 Rating Action MOODY’S RE-CALIBRATES ITS PREFERRED STOCK RATING SCALE TO PROMOTE Moody’s Investors Service
CROSS-SECTOR COMPARABILITY

25 Jun 2001 Rating Action MOODY’S CONFIRMS THE RATINGS OF SEMPRA ENERGY (A2 SR. UNSECUREDI AND Moody’s Investors Service
SAN DIEGO GAS & ELECTRIC COMPANY )M3 SR. UNSECURED) RATING OUTLOOK
FOR BOTH COMPANIES REMAINS NEGATIVE,

25 Jun 2001 Rating Action MOODY’S CONFIRMS THE RATINGS OF SEMPRA ENERGY )A2 SR UNSECURED) AND Moody’s Investors Service
SAN DIEGO GAS & ELECTRIC COMPANY (Aa3 SR UNSECURED). RATING OUTLOOK
FOR BOTH COMPANIES REMAINS NEGATIVE

08 Jan 2001 Rating Action MOODY’S AFFIRMS ITS RATINGS OF SEMPRA ENERGY AND SAN DIEGO GAS AND Moody’s Investors Service
ELECTRIC COMPANY

24 Oct 2000 Analysis Sempra Energy a Moody’s Investors Service

06 Sep 2000 Rating Action MOODY’S CHANGES THE RATING OUTLOOK FOR SAN DIEGO GAS & ELECTRIC AND Moody’s Investors Service
SEMPRA ENERGY TO NEGATIVE

26 Jan 2000 Rating Action MOODY’S CONFIRMS THE RATINGS OF SEMPRA ENERGY AND ITS SUBSIDIARIES Moody’s Investors Service
FOLLOWING ITS ANNOUNCEMENT OF A DIVIDEND REDUCTION AND A SHARE
REPURCHASE PROGRAM

28 Sep 1999 Rating Action MOODY’S ASSIGNS FIRST TIME ISSUER RATING OF A2 TO SEMPRA ENERGY Moody’s Investors Service
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Type: Commercial Paper. Dom Curr
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Moody’s confirms Mississippi Powers ratings, outlook stable

Moody’s assigns BaaI rating to Georgia Powers Junior Subordinated Notes

Moody’s places Mississippi Power ratings an review for downgrade

Georgia Power Company: Georgia Power makes some progress in reducing Vogtle uncertainty
but challenges remain

Southern Company (Thei: Key Facts and Statistics - FY December 2016

Southern Company (The) Diversified Electric & Gas Utility and VVholesale Power Holding
Company

Moody’s changes Georgia Power outlook to negative affirms Southern with stable outlook

Moody’s downgrades Mississippi Power assigns Bal CFR, outlook negative

Moody’s places Mississippi Power Company on review for downgrade

Southern Company (The). Diversified Electric & Gas Utility and Wholesale Power Holding
Company

Southern Company Further Diversifies into Natural Gas with Credit-Positive Pipeline
Acquisition

Moody’s affirms Southern Company at Bas2 stable following Southern Natural Gas pipeline
investment

SOUTHERN COMPANY ITHE): Regulated utility and wholesale power holding company

Moody’s downgrades Southem Company to Baa2 stable, affirms subsidiary ratings and
outlooks

Southern Company (The)

Mississippi Power Company. Term Loan Agreement Improves Constrained Liquidity Profile

Southern Company (The) Regulated utility and wholesale power holding company

US Regulated Utilities Duke Energy and Southem Company’ A Peer Comparison

Moody’s downgrades Mississippi Power to Bsa3. negative outlook: affirms Southern, negative
outlook

US Utilities Vogue and Summer Agreements Are Credit Positive, But Challenges Remain

Moody’s assigns Baa2 rating to new Southern Company Junior Subordinated Notes

Moody’s Investors Service
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Southern Company (The)
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Announcement
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Rating Action
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Assessment

Analysis

Issuer Comment
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Southern’s Acquisition at AGL Resources Will Significantly Increase Debt

Southern Company (Thel

Moody’s affirms Southern Company ratings. changes outlook to negative

Moody’s Downgrades Mississippi Power to Baa2, negative, affirms Southern stable

Southern Company (The)

Moody’s puts Mississippi Power on review for downgrade, affirms Southern’s ratings

Moody’s Georgia Power Vogtle order credit negative, demonstrating the limits of regulatory
support

Moody’s changes Mississippi Power outlook to negative, affirms Southern’s ratings

Moody’s: Mississippi Power’s Settlement with Sierra Club is Credit Positive

Southern Company (Thel a
Georgia Power and South Carolina Electric & Gas: Peer Comparison

Moody’s Latest Kemper plant cost increases are credit negative but will not affect Mississippi
Power or Southern Company’s rating or stable rating outlook

Moody’s Downgrades Mississippi Power to Baal: Outlook Stable

Southern Company (The)

Moody’s Puts Mississippi Power on Review for Possible Downgrade; Affirms Southern

Moody’s Cost Increases and Delays at Georgia Power’s New Nuclear Project are Credit
Negative but Manageable at Current Rating Levels

Moody’s downgrades Mississippi Power to A3, Outlook Negative

Moody’s Puts Mississippi Power on Review for Downgrade: Affirms Southern Company

Moody’s Disclostires on Credit Ratings of Southern Company (The)

Nuclear Reactor Design Certification Is Positive for New Nuclear Development in the US

Moody’s Views Pending Georgia Power Rate Settlement as Credit Supportive

Moody’s Downgrades Southern Company and Three Utilities

Moody’s Puts Southern and Three Utilities On Review for Possible Downgrade

Moody’s Changes Outlook of Sotithern and Three Subs to Negative

Southern Company (Thel - $600 million Series 2008A Floating Rate Senior Notes due 2010, a
$500 million Series 2007A 5.30% Senior Notes due 2012: $350 million Series 2009A 4.15%
Senior Notes due 2014

Southern Company (The)

Moody’s Sees No Material Credit Impact from Southern Company’s Leveraged Lease Charges a
Southern Company (The)
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NextEra Energy, Inc.
Ticker. FPL Moody’s Org ID 276230 Market Segment: Infrastructure & Project Finance
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Company Profile

Issuer In-Depth
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Announcement

Credit Opinion

Issuer Comment
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Issuer In-Depth

Issuer Comment
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Company Profile
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Sector In-Depth

Issuer Comment

Issuer Comment

Credit Opinion

Issuer Comment

Company Profile

Rating Action

NexlEra Energy, Inc.: A Major Hybrid Utility and Power Company

Moody’s NextEra Energy unaffected amidst regulators’ denial of proposed Oncor acquisition

NextEra Energy, Inc.: Key Facts and Statistics - FYE December 2016

NextEra Energy, Inc.: Preparing to Raise $20 Billion of Capital in 201710 Finance Oncor
Acquisition, Ongoing Projects

NextEra Energy, Inc.: A Major Hybrid Utility and Power Company

NextEra Energy’s Sale of FiberNet Is Credit Positive

Moody’s NextEra’s Acquisition Financing of Oncor Minority Inlerest is Credit Positive

NextEra Energy, Inc: A Major Hybrid Utility and Power Company

NextEra’s Acquisition of Oncor Is Credit Positive for Both

Moodys affirms NextEra Energy (Baal stable) on Oncor acquisition announcement

NextEra Energy. Inc : A Cook at NexlEra’s Financing Options as Investments in Renewables
Soar Outside of Its Utility Business

NextEra Energy. Inc.: No rating impact on NextEra Energy after Hawaii merger terminated

NextEra Energy, Inc.: A Major Hybrid Utility and Power Company

NextEra Energy. Inc.

Moody’s: Sponsor strategy drives yieldco credit quality during market uncertainty while MLPs
offer potential insight into sector recovery

Unregulated Power — US. Sponsor Stralegy Is Key for Renewable Yieldcos MLPs Yield
Lessons on Growth

NextEra Energy Raises Equity Through Its Yieldco, a Credit Positive

NextEra Energy’s Sale of Two Texas Power Plants Is Credit Positive

NextEra Energy, Inc

NexlEra Energy, mc: Ratings Unaffected by Mexican Pipe Deal, Dividend Increase

NextEra Energy, Inc

Moody’s affirms NextEra Energy Baal stable
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Moody’s affirms NextEra at Baal stable

NextEra Energy, Inc

Brayton Point Shutdown Is Credit Positive for New England Power Producers

NextEra Energy. Inc

NextEra Heightens Renewable Project Risk Disclosure in Most Recent Financing

Moody’s Downgrades FPL Group to Baa; and FP&L to A2

Moody’s Places FPL Group and Subsidiaries on Review for Downgrade

Moody’s Views Politicized Florida Rate Cases as Credit Negative

Moody’s assigns A3 rating to FPL Group Capital Jr. Sub Debentures

Moodys assigns A3 rating to FPL Group Capital Jr Sub Debentures

FPL Group Inc.

Moody’s changes FPL Group and FP&L outlook to stable from negative

FPL Group. Inc.

Moody’s assigns A3 to FPL Group Capital’s Jr sub, debentures

FPL Group, Inc.

FPL Group, Inc.

FPL Group, Inc.

MOODY’S AFFIRMS RATINGS OF FPL GROUP (A2 ISSUER RATINGi FPL GROUP
CAPITAL (A2 SR. UNS.), AND FLORIDA POWER & LIGHT COMPANY (Al ISSUER RATING).
REVISES RATING OUTLOOK TO NEGATIVE

FPL Group, Inc.

MOODY’S ASSIGNS Daa3 RATING TO FPL NATIONAL WIND’S PROPOSED ISSUE OF
SENIOR SECURED BONDS ALSO, ASSIGNS Ba2 RATING TO NATIONAL WND
PORTFOLIO’S PROPOSED ISSUE OF SENIOR SECURED BONDS, STABLE OUTLOOK

MOODY’S CHANGES RATING OUTLOOK OF FPL GROUP CAPITAL (A2 SR. UNSEC ) TO
STABLE, ASSIGNS A2 ISSUER RATING TO FPL GROUP, INC. STABLE OUTLOOK

FPL Group Inc

FPL Group Inc.

MOODY’S UPGRADES FPL ENERGY CAITHNESS FUNDING CORPORATION TO Baa3.
OUTLOOK STABLE

FPL Group Inc.

FPL Group. Inc
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Public Service Enterprise Group Incorporated: Diversified holding company of PSE&G and
PSEG Power

Moody’s upgrades rating of PSEG Inc to Baal outlook stable; subsidiary ratings affirmed

Moodys Carbon reduction policies bring risk, opportunities for global unregulated utilities

Public Service Enterprise Group Incorporated Diversified holding company of PSE&G and
PSEG Power

Public Service Enterprise Group Incorporated

Moodys changes PSEG Inc outlook to positive; affirms subsidiary ratings

PSEG’s Post-Superstorm Sandy Investments Are Credit Positive

Sandy Hits New York Area Investor-Owned Utilities Hard But Leaves Credit Quality Intact

Moody’s Disclosures on Credit Ratings of Public Service Enterprise Group Incorporated

Moody’s affirms ratings of PSEG, PSEG Power & PSE&G. PSE&G’s outlook revised to positive

Moody’s withdraws PSEG Energy Holdings’ ratings due to inadequate information.

Moody’s changes rating outlook for PSEG and PSE&G to stable

Public Service Enterprise Group Incorporated

Moody’s views PSEG’s sale of Lawrenceburg facility positively

Moody’s Changes Outlook Of Public Svc Enterprise And PSE&G To Negative

Public Service Enterprise Group Incorporated

Public Service Enterprise Group Incorporated

MOODY’S AFFIRMS RATINGS OF PUBLIC SERVICE ENTERPRISE GROUP AND
SUBSIDIARIES FOLLOWNG ANNOUNCEMENT OF PLANNED MERGER WTH EXELON
CORPORATION, REVISES OUTLOOK FOR ENTERPRISE GROUP AND PSEG POWER TO
STABLE FROM NEGATIVE

Public Service Enterprise Group Incorporated

Public Service Enterprise Group Incorporated

MOODY’S CHANGES RATING OUTLOOK FOR PSEG POWER LLC (Baa; SR UNSEC ) TO
NEGATIVE FROM STABLE

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service
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Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service
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Financial Statement Ratios

Analysis

Rating Action

Rating Action

Rating Action

Analysis

Rating Action

Rating Action

Rating Action

Public Service Enterprise Group Incorporated

Public Service Enterprise Group Incorporated

MOODY’S CONFIRMS PRIME-2 RATING FOR COMMERCIAL PAPER OF PUBLIC SERVICE
ENTERPRISE GROUP INC; RATING OUTLOOK IS NEGATIVE

MOODY’S DOWNGRADES PSEG ENERGY HOLDINGS ITO Ba3 SR UNSEC): CONFIRMS
LONG-TERM RATINGS OF PUBLIC SERVICE ENTERPRISE GROUP (Baa2 SR UNSEC)
CONFIRMS PSEG POWER Baa1 SR UNS) PUBLIC SERVICE ENTERPRISE’S PRIME-2
RATING REMAINS ON REVIEW FOR DOWNGRADE

MOODY’S PLACES PUBLIC SERVICE ENTERPRISE GROUP INC (Baa2 SR. UNSEC.),
PSEG POWER LLC (Beal SR UNSEC.), AND PSEG ENERGY HOLDINGS LLC (Baa3 SR
UNSEC.) under REVIEW FOR POSSIBLE DOWNGRADE: AFFIRMS PUBLIC SERVICE
ELECTRIC AND GAS COMPANY (A3 SR. SEC)

Public Service Enterprise Group Incorporated

MOODY’S RE-CALIBRATES ITS PREFERRED STOCK RATING SCALE TO PROMOTE
CROSS-SECTOR COMPARABILITY

MOODY’S ASSIGNS A PRIME-2 SHORT-TERM RATING FOR THE COMMERCIAL PAPER
PROGRAM OF PUBLIC SERVICE ENTERPRISE GROUP INC

MOODY’S ASSIGNS (P)”bas2” TO SHELF OF ENTERPRISE CAPITAL TRUST I, II and III Moody’s Investors Service
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SCANA Corporation
Ticker: SCG Moody’s Org ID: 662400 Market Segment: Infrastructure & Project Finance
Industry: UTILITY: REG - ELECTR INTEGRATED - HOLDCO Peer Group: Regutated Electric and Gas Utilities
Domicile: UNITED STATES

OUTLOOK
Negative
Date: 01 Aug 2017

Filter By: IDocument Type - All I tLiC - All
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SCANA Corporation: Update following decision to abandon nuclear construction

South Carolina Electric Utilities Terminate Nuclear Plant Construction, a Credit Positive

Moody’s Affirms SCE&G and SCANA, outlook remains negative

Moody’s changes outlook for SCANA and SCE&G to negative, ratings affirmed

SCANA Corporation: Regulated utility holding company

Moody’s revises outlook for SCANA and subsidiaries to stable

US Utilities Vogtle and Summer Agreements Are Credit Positive, But Challenges Remain a
SCANA Corporation a
Moody’s changes the outlook for SCANA and subsidiaries to negative

SCANA Corporation. SCANA Corp. Will Benefit from South Carolina’s Approval of Nuclear Unit a
Cost Overruns

US Utilities New nuclear project’s risks and declining financial metrics have developed into a a
material credit negative for SCANA

Moody’s affirms SCANA and SCE&G ratings, outlooks remain stable

SCANA Corporation: SCANA’s sale of non-core assets will strengthen liquidity and help fund ñ
new nuclear construction, a credit positive

Delayed Nuclear Construction Schedule Is Credit Negative for SCANA and Santee Cooper

Georgia Power and South Carolina Electric & Gas. Peer Comparison

Moody’s Disclosures on Credit Ratings of SCANA Corporation

Nuclear Reactor Design Certification Is Positive for New Nuclear Development in the US a
Moody’s downgrades the senior unsecured rating of SCANA to Baa3 and the senior unsecured
rating of South Carolina Electric and Gas to Baa2 ; Outlooks revised to Stable,

Moody’s places the ratings of SCANA Corp and certain ratings of SCE&G on Review for
Downgrade and affirms ratings of PSNC

Moody’s assigns Prime-2 to SCANA’s commercial paper program

SCANA Corporation a
Moody’s downgrades SCANA, SCE&G and affirms PSNC, rating outlooks changed to negative
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Moody’s comments on SCANA Corporation

SCANA Corporation

Moody’s Downgrades SCANA and Its Rated Subsidiaries One Notch

Moody’s places all ratings for SCANA on review for possible downgrade

SCANA Corporation

Moody’s changes SCANA Corp’s outlook to stable from negative

SCANA Corporation

SCANA Corporation

Moody’s Investors Service
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SCANA Corporation

MOODY’S AFFIRMS RATINGS FOR SCANA AND SOUTH CAROLINA ELECTRIC AND GAS
AND CHANGES RATINGS OUTLOOK TO NEGATIVE FROM STABLE; AFFIRMS RATINGS
AND RATING OUTLOOK FOR PUBLIC SERVICE COMPANY OF NORTH CAROLINA

SCANA Corporation

MOODY’S REVISES OUTLOOK FOR SCANA CORPORATION TO STABLE FROM
NEGATIVE, AND REVISES OUTLOOK FOR PUBLIC SERVICE OF NORTH CAROLINA TO
STABLE FROM POSITIVE

SCANA Corporation

MOODY’S CONFIRMS RATINGS OF SCANA CORPORATION AT A3 SR. UNSEC. WITH A
NEGATIVE OUTLOOK, CONFIRMS SCE&G Al SR. SEC. RATINGS WITH A STABLE
OUTLOOK, AND CONFIRMS PSNC AT A2 SR. UNSEC. WITH A POSITIVE OUTLOOK.
MOODY’S ALSO RATES SCANA AND SCE&G BANK LOANS

MOODY’S REVIEWS SCANA FOR POSSIBLE DOWNGRADE (A3 SR. UNS ) AND
CONFIRMS DEBT RATINGS OF SOUTH CAROLINA ELECTRIC & GAS CO (Al SR SEC.l
AND PUBLIC SERVICE CO. OF NORTH CAROLINA (A2 SR UNS)

MOODY’S CONFIRMS DEBT RATINGS OF SOUTH CAROLINA ELECTRIC AND GAS (Sr.
Sec Al) AND SCANA CORP. (Sr Unsec. at A3), BUT LOWERS PREFERRED STOCK
RATING TO a2’

MOODY’S REVIEWS CREDIT RATINGS OF SOUTH CAROLINA ELECTRIC AND GAS (Sr.
Sec Al) AND SCANA CORP. (Sr. Unsec, at A3) FOR POSSIBLE DOWNGRADE

Financial Statement Ratios

Rating Action

Analysis

Rating Action

Rating Action

Rating Action

23 May 1996 Rating Action
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DTE ENERGY COMPANY. Regulated utility holding company

Moody’s downgrades DTE to Saal, affirms utility subsidiaries, outlook stable

DTE’s Purchase of Stonewall Stake Benefits Target, but Increases Credit Risk for Buyer

Moody’s places DTE Energy on review for downgrade

DTE Energy Company. Regulated utility holding company

US UliBtie CMS and DTE Peer Comparison

DTE Energy Company

Moody’s upgrades DTE Energy Company and its two subsidiaries outlooks stable

Moody’s places ratings of most US regulated utilities on review for upgrade

Moody’s upgrades DTE Energy Center to Bal, outlook stable

Correction to text, February 08, 2013 Release; Moody’s upgrades the long-term ratings of DTE
Energy and its subsidiaries

Moody’s upgrades the long-term ratings of DTE Energy and its subsidiaries

Moody’s Disclosures on Credit Ratings of DTE Energy Company

Moody’s changes the rating outlook for DTE and its regulated subsidiaries to positive from
stable

Moody’s rates credit facilities of DTE and subs; existing ratings affirmed

DTE Energy Company - Notes issued under Indenture dated as of April 9, 2001 Coupon and
maturity range: 6 35%-7.625%, 2011-2033 See Appendix C for a complete list of Reference
Securities

DTE Energy Company

DTE Energy Company

DTE Energy Company

MOODY’S AFFIRMS DTE ENERGY COMPANY (Sr. Unsec Baa2) AND THE DETROIT
EDISON COMPANY (Issuer Rating Baal) AND REVISES RATING OUTLOOK TO STABLE
FROM NEGATIVE

DTE Energy Company

a
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a
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a
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24 Dec 2004 Analysis a Moody’s Investors Service



24 Aug 2004 Financial Reporting DTE Energy Company Moodys Investors Service
Assessment

07 Jul 2004 Corp Governance Assmt- DTE Energy Company fi Moodys Investors Service
Update

11 Mar 2004 Financial Statement Ratios DTE Energy Company Moody’s Investors Service

28 Jan 2004 Rating Action MOODY’S CONFIRMS RATINGS OF DTE ENERGY (Sr. Unsec Baa2) AND DETROIT Moody’s Investors Service
EDISON (Sr. Sec A3). CHANGES OUTLOOK TO NEGATIVE; PLACES MICHIGAN
CONSOLIDATED GAS (Sr. Sec A2) UNDER REVIEW FOR POSSIBLE DOWNGRADE

23 Dec 2003 Financial Reporting DTE Energy Company Moody’s Investors Service
Assessment

19 Dec 2003 Corporate Governance DTE Energy Company a Moody’s Investors Service
Assmt

16 May 2001 Rating Action MOODY’S INVESTORS SERVICE ASSIGNS MULTIPLE RATINGS (SR. UNSEC. (P)Baa2) TO Moody’s Investors Service
DTE ENERGY COMPANY’S SHELF REGISTRATION AND A PRIME-2 SHORT TERM
RATING TO THE COMPANY’S EXPANDED COMMERCIAL PAPER PROGRAM
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Duke Energy Corporation
Ticker: DUK Moody’s Org ID: 809360313 Market Segment: Infrastructure & Project Finance
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Domicile: UNITED STATES
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Duke Energy Corporation: Large regtilated utility holding company

Moody’s revises outlook for Duke Energy to stable, affirms Duke and key subsidiaries

Duke Energy Corporation. Large regulated utility holding company

Duke Energy’s Agreements to Sell Its Latin American Businesses Are Credit Positive

Duke Energy Corporation Large regulated utility holding company

Moody’s affirms Duke Energy at Baal; outlook remains negative

Duke Energy Considers Selling lie International Business, a Credit Positive

Duke Energy Corporation: Largest regulated Utility holding company In the US

Moody’s downgrades Duke, Progress, and Duke Energy Progress, Duke outlook negative

Duke Energy Corporation

US Regulated Utilities. Duke Energy and Southern Company: A Peer Comparison

Moody’s puts Duke Energy, Progress Energy and Duke Energy Progress on review for
downgrade

Moody’s changes outlook of Duke Energy, Progress Energy and Duke Energy Progress to
negative

Duke Energy Sells Competitive Generation Business, a Credit Positive

Duke Energy Corp.: Two Market-Implied Ratings Lose Steam (Capital Markets Research)

North Carolina’s Passage of Coal Ash Legislation Is Credit Negative for Duke Energy

Moody’s upgrades Duke Energy and five subsidiaries; outlooks stable

Moody’s places ratings of most US regulated utilities on review for upgrade

Correction to Text, September 25, 2013 Release: Moody’s upgrades Duke Energy and three
utility subsidiaries

Moody’s upgrades Duke Energy and three utility subsidiaries

Moody’s places Duke Energy and three utility subsidiaries on review for possible upgrade

Source

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Analytics

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

13 Jun 2013 Issuer Comment Start-up at Duke Energy’s Edwardsport Power Plant Is Credit Positive a Moody’s Investors Service
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Moody’s Duke Crystal River 3 retirement entails tradeoffs, but is overall credit positive

Moody’s Duke Settlement Increases Succession Uncertainty and Regulatory Risk

Duke Energy Corporation Answers to Frequently Asked Questions Since Its Merger with
Progress Energy. Inc.

Moody’s affirms Duke, Progress and subsidiary ratings following merger, outlooks stable

Duke Energy and Progress Energy’s Merger Wins FERC Approval, a Credit Positive

Moody’s Disclosures on Credit Ratings of Duke Energy Corporation

Moody’s affirms Duke Energy and Progress Energy’s Baa2 senior unsecured ratings following
merger announcement, rating outlooks stable

Duke Energy Indiana’s Edwardsport settlement neutral to ratings

Duke Energy Corporation

Duke Energy Carolinas. LLC (f/kla Duke Power Corporation) - Notes issued under Indenture
dated September 1. 1998, Coupon and maturity range 3.55%-7.125%, 2012-2037

Duke Energy Carolinas, LLC if/k/a Duke Power Corporation) -3500 million 6 10% Senior Notes
due 2037

Duke Energy Corporation - Senior Notes $250 million 5.625% due 2013: 5750 million 6.30%
due 2014: 6250 million 6 25% due 2018

Moody’s changes Duke Energy Ohio’s rating outlook to positive

Moody’s changes outlook on Duke Energy to stable

Moody’s assigns Ba2 corporate family rating to Duke Psranapanema

Moody’s assigns Al br rating to Duke Paranapsnems’s debentures

MOODY’S COMMENTS ON DUKE ENERGY’S REVISED LONG TERM STRATEGIC PLANS

Moody’s Comments on Prospects for Ohio Electric Re-Regulation

Moody’s assigns Prime-2 rating to Duke Energy Corporation’s CP program

Duke Energy Corporation

Moody’s reviews Duke Capital for upgrade

MOODY’S CHANGES DUKE ENERGY FIELD SERVICES’ OUTLOOK TO STABLE

MOODY’S ASSIGNS Baa2 ISSUER RATING TO DUKE ENERGY CORPORATION;
UPGRADES DUKE POWER LLC, DUKE CAPITAL LLC, AND TEXAS EASTERN, POSITIVE
RATING OUTLOOK FOR DUKE ENERGY AND SEVERAL SUBSIDIARIES

a

a
a
a

a

a

a
a

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Moody’s Investors Service

Page 1 Of 1

Moodys Integrity Hotline Browse By Contact Us

EU Home Help & Support

001-800-506-1440
Research & Ratings Contact Us

Japan
Products & Solutions Submit a Complaint

KDDI: 00-539-111 then 888-320-1668
Nfl 0034-811-001 then 888-320-1668 News & Events

Outside of the EU and Japan Careers
1 -866-330-MDYS (6397)

© 2017 Moody’s Investors Service, Inc. Moody’s Analytics, Inc and/or their affiliates and licensors. All rights reserved. Regional Sites 119ba.L 11





KWalton

KWo Ito n
Eversource
10/25/17

Energy Credit Rating - Moody’s.pdf
12:50PM

cerox



About Moody’s Careers Regulatory Affairs I Terms of Use Contact Us

Find ratings, research, analysts and more ] GO

LONG TERM RATING
Rating: Baal, Not on \Ahtch
Type: LT Issuer Rating
Date 31 Jan 2014

OTHER DEBTS ON WATCH?
No

Products & Solutions News & Events

SHORT TERM RATING
Rating P-2, Not on Vtch
Type Commercial Paper - Dom Curt
Date 31 Jan 2014

OUTLOOK
Stable
Date. 31 Jan 2014

M Welcome Richard Baudino Profile

My Portfolios My Alerts My Events Log Out

Research : Ratings Family Tree Peet Group [ Market signa”J

Issuer Research I Industry Research I Family Tree Research Methodology

J - All

Eversource Energy: Regulated utility holding company in New England

Eversource Energy. Acquisition of Aquarion water utilities has no immediate impact on ratings
or outlook

Eversource Energy Regulated utility holding company in New England

Eversource Energy

Moody’s upgrades NU and five subsidiaries, outlooks stable

Moody’s places ratings of most US regulated utilities on review for upgrade

Judge’s Recommendation to Ctit Rettirn on Equity Is Credit Negative for Transmission Utilities

Sandy Hits New York Area Investor-Owned Utilities Hard But Leaves Credit Quality Intact

Moody’s assigns Prime-2 short-term rating to Northeast Utilities

Northeast Utilities

Moody’s downgrades NSTAR, NSTAR Electric, and Connecticut Light & Power, affirms NU and
its other subsidiaries

NU and NSTAR Merger Advances, with Divergent Credit Implications

Moody’s changes the outlook of Connecticut Light and Power to negative

Moody’s Disclosures on Credit Ratings of Northeast Utilities

Moody’s places ratings of NSTAR and NSTAR Electric under review down

Moody’s affirms the ratings of CL&P and NU, outlook remains stable

Hurricane Irene has no immediate rating implications for electric utilities in its path

Moody’s affirms ratings of Northeast Utilities and NSTAR following merger announcement

Moody’s affirms NU. CL&P, and PSNH ratings, ocitlooks stable

Moody’s views CTA evtension in Connecticut as credit negative

Northeast Utilities - Shelf Registration (currently no issuance of Reference Securities)
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Moody’s views NUs completion of Bethel-Norwalk positively

Moody’s confirms Ba3 Sr sec debt of Northeast Generation

MOODY’S DOWNGRADES PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE TO Baal
FROM A3 (SR. SEC) OUTLOOK IS STABLE

MOODY’S COMMENTS ON NORTHEAST UTILITIES SALE OF ITS COMPETITIVE
GENERATION ASSETS

MOODY’S DOWNGRADES NORTHEAST GENERATION COMPANY TO Ba3 FROM Sal (SR.
SEC I, RATING REMAINS ON REVIEW FOR POSSIBLE FURTHER DOWNGRADE

MOODY’S PLACES RATINGS OF PUBLIC SVC CO. OF NEW HAMPSHIRE )A3 SR. SEC.I
ON REVIEW FOR POSSIBLE DOWNGRADE. REVISES RATING OUTLOOK OF YANKEE
GAS TO NEGATIVE FROM STABLE

MOODY’S PLACES NORTHEAST GENERATION COMPANY’S DEBT (Sal SR. SEC.)
UNDER REVIEW FOR POSSIBLE DOWNGRADE

Northeast Utilities

Northeast Utilities

MOODY’S DOWNGRADES NORTHEAST UTILITIES TO Baa2 FROM Bsal (Sr Unsec.). AND
DOWNGRADES FOUR OF ITS SUBSIDIARIES RATING OUTLOOK IS STABLE

MOODY’S PLACES RATINGS OF NORTHEAST UTILITIES AND ITS SUBSIDIARIES UNDER
REVIEW FOR POSSIBLE DOWNGRADE

MOODY’S DOWNGRADES DEBT RATING OF NORTHEAST GENERATION COMPANY (Sr.
Sec. TO Baa3 FROM Baa2I RATING OUTLOOK IS STABLE

Northeast Utilities

MOODY’S PLACES LONG-TERM DEBT OF NORTHEAST GENERATION (Sr. Sec. Baa2I
UNDER REVIEW FOR POSSIBLE DOWNGRADE

MOODY’S ASSIGNS FIRST TIME ISSUER RATING OF Baal (SR. UNSEC.) TO YANKEE
GAS SERVICES COMPANY. OUTLOOK IS STABLE.

MOODY’S CONFIRMS RATINGS OF NORTHEAST UTILITIES (SR UNSEC. AT Baal) AND
CONNECTICUT LIGHT AND POWER (SR. SEC AT A2), CHANGES RATINGS OUTLOOK OF
BOTH COMPANIES TO NEGATIVE FROM STABLE

Northeast Utilities

Northeast Utilities

MOODY’S RAISES NORTHEAST UTILITES (SR UNSEC. TO Bsal) AND AFFILITATE
RATINGS

MOODY’S COMMENTS ON THE STATUS OF MERGER AGREEMENT BETWEEN
NORTHEAST UTILITIES AND CONSOLIDATED EDISON, INC.

CORRECTION MOODY’S RAISES RATINGS OF NORTHEAST UTILITIES AND AFFILIATES
(PREFERRED STOCK RATINGS RAISED TO “ba2 FROM “ba3, NOT TO “bal FROM “ba3”)

MOODY’S UPGRADES LONG-TERM DEBT RATINGS OF NORTHEAST UTILITIES, PUBLIC
SERVICE COMPANY OF NEW HAMPSHIRE AND NORTH ATLANTIC ENERGY CORP.
SYSTEM RATINGS REMAIN UNDER REVIEW FOR POSSIBLE UPGRADE.

MOODY’S REVIEWS RATINGS OF NORTHEAST UTILITIES AND ITS PRINCIPAL
SUBSIDIARIES FOR POSSIBLE UPGRADE: ALSO REVIEWS RATINGS OF
CONSOLIDATED EDISON, INC. AND ITS PRINCIPAL SUBSIDIARIES FOR POSSIBLE
DOWNGRADE FOLLOWNG TODAY’S MERGER ANNOUNCEMENT

MOODY’S PLACES ON REVIEW FOR POSSIBLE UPGRADE RATINGS OF PUBLIC
SERVICE COMPANY OF NEW HAMPSHIRE, NORTH ATLANTIC ENERGY, INC. AND
NORTHEAST UTILITIES

MOODY’S UPGRADES NORTHEAST UTILITIES TO Ba3, AND ITS CONNECTICUT LIGHT &
POWER AND WESTERN MASSACHUSETTS ELECTRIC COMPANY SUBSIDIARIES TO
Baa3

MOODY’S REVIEWS SECURITY RATINGS OF NORTHEAST UTILITIES AND ITS
CONNECTICUT AND MASSACHUSETTS SUBS FOLLOWING RESTART OF MILLSTONE
UNIT 2.

RESTART OF MILLSTONE UNIT 3 NUCLEAR PLANT TRIGGERS MOODY’S UPGRADE AND
POSITIVE OUTLOOK FOR NORTHEAST UTILITIES AND ITS CONN. AND MASS
SUBSIDIARIES

MOODY’S DOWNGRADES RATINGS OF CONNECTICUT LIGHT & POWER AND WESTERN
MASSACHUSETTS ELECTRIC (SR SEC TO Ba3), AND THEIR PARENT. NORTHEAST
UTILITIES (SR UNSEC TO 82). RATINGS REMAIN UNDER REVIEW, DIRECTION
UNCERTAIN
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American Electric Power Co. Inc.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CredltWatch/ Outlo
Rating Type Rating

Date Identifiers Outlook Date

Local Currency A—Regulatory Disclosures (/en US/web/guest/ratings/pcr/—/pcr— 02—Feb—
• — V FE Stable 02—Feb—2017

LT details/corecrgld/ 10S713/coreRatingld/816891861) 2017

Local Currency A—2Regulatory Disclosures (/en_US/web/guest/ratrngs/pcr/—/pcr— 15—jun—
FE

ST details/coreOrgld/ 10S713/coreRatingld/8168918641 2000

Foreign Currency A—Regulatory Disclosures (/en US/web/guest/ratings/pcr/—/pcr— 02—Feb—
V — V FE Stable 02—Feb—2017

LT details/coreOrgld/ 105713/coreRatingld/816891865) 2017

Foreign Currency A—2Regulatory Disclosures (/en_USfweb/guest/ratings/pcr/—/pcr— 1S—jun—
EE

ST details /coreOrg Id / 10S713 /coreRating Id / 816891860) 2000

View Ratings Definitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread t/en_US)web/guest)article/—Iview)type)HTML/id/1889&S8)
26-jul-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America (/en_US/web/guest/article/—/view/type/HTML/id/1877044)
29-jun—2017 14:59 EDT

gr1pjfpy1ej eAê broadly favorable, S&P Global Ratings sees some pockets of pressure building—-beyond the U.S. federal policy proposals and

&m Favorable Conditions, But Risks Are Growing (/en_US/web/guest/article/—/view/type/HTML/id/1829572)
(/en_US/web/guest/regulatory/pr(vacy-notice)

9F) ‘&7I rIJIJtI Yll,ns, with the U.S. economic expansion showing no signs of ceasing. However, notable pressures are building-—with son

1I4rc’aW is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, S&P”). S&p

F and are not statement
Wr5s do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

airtt?er? ä’TcePllase read our complete disclaimer here. I/en US/web/guest/regulatory/legal—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in ricent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Reactions: Nuclear In Q3 2017
13—Sep—2017 12:16 EDT
In April 2017, the U.S. Department of Energy, under Energy Secretary Rick Perry, announced its so—called 60—Day Study. At the time, the development was a bit unexpected. The Trump Campaign ha
extolled the virtues of a more deregulated energy market

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:S2 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the
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Afliant Energy Corp.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CredltWatch/ OutlocRating Type Rating
Date Identifiers Outlook Date

Local Currency A—Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 11—Jan—
El Stable 11—jan—2013LT details /coreOrg Id / 320994/ coreRati ngld /634306113) 2013

Local Currency A—2Regulatory Disclosures (/en_U5/web/guest/ratings/pcr/—/pcr— 17—Oct—
ElST detail s/coreOrg Id / 320994/ coreRati ng Id /6343059SS) 2001

Foreign Currency A—Regulatory Disclosures (/enUS/web/guest/ratings/pcr/—/pcr— 11—jan—
EE Stable 11—jan—2013LT detail SI coreOrg Id / 320994/coreRating Id /634304960) 2013

Foreign Currency A—2Regulatory Disclosures l/en_US/web/guest/rutings/pcr/—/pcr— 17—Oct—
EEST details? coreOrg Id / 320994/coreRuting Id /634305 S97l 2001

View Ratings Dehnitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread (/en_US/web/guest/article/—/view?type/HTML/id/ 18896S8)
26—JuI-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions: Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America (?en_US/web/guest/article/—/view?type/HTML/id/1877044)
29—jun—2017 14:59 EDT

h/J 4iipt1 broadly favorable, S&P Global Ratings sees some pockets of pressure building——beyond the U.S. federal policy proposals and

Favorable Conditions, But Risks Are Growing t/en_US/web/guest/article?-/view?type/HTML/id/ 1829572)
l/en_US/web/guesc/regulatory/privacy-notice)

%WhsAWiE ? rIJ svith the U.S. economic expansion showing no signs of ceasing. However, notable pressures are building-—with son
RØ*iEWaW is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, “561”). S&P

FaMPVinions and are not statement
weia Wr5 .ff’y do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

sfs’ti??r? ãvTc3eRase read our complete disclaimer here, I/en US/web/guest/regulatory/legal—disclaimersl
The U.S. nuclear industry has experienced a number of setbacks in ricent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Reactions Nuclear In Q3 2017
13—Sep—2017 12:16 EDT
In April 2017, the U.S. Department of Energy, under Energy Secretary Rick Perry, announced its so—called 60—Day Study. At the time, the development was a bit unexpected. The Trump Campaign ha
extolled the virtues of a morn deregulated energy market

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the
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Ameren Corp.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch/ Outloi
Rating Type Rating

Date Identifiers Outlook Date
Local Currency BBB÷Regulatory Disclosures f/en US/web)guest/ratings/pcr/—/pcr— 04—Dec—

—

V EE Stable 04—Dec—2013LT details/coreOrgld/319785/coreRatingld/627221266) 2013

Local Currency A—2kegulatory Disclosures (/en_U5/web/guest/ratings/pcr/—/pcr— 14—Mar—
EEST details/coreOrgld/319785/coreRatingld/627221263) 2013

Foreign Currency BBB+Regulatory Disclosures l/en US/web/guest/ratings/pcr/—/pcr— 04—Dec—
V — V EE Stable 04—Dec—2013LT details/coreOrgld/319785/coreRatingld/627221264) 2013

Foreign Currency A—2Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 14—Mar—
ST details/coreOrgld/3 19785/coreRatingld/62722 1262) 2013

View Ratings Definitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread l/en_US/web/guess/article/—/view/type/HTML/id/1889658)
26-jsl-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions: Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America (/en_US/web/guest/article/—/view/type/HTML/id/ 1877044)
29—Jun—2017 14:59 EDT

fi iH fit broadly favorable, S&P Global Ratings sees some pockets of pressure building-—beyond the U.S. federal policy proposals and

(fWiJli))tnjoying Favorable Conditions, But Risks Are Growing (/en_US/web/guest/article/—/view/type/HTML/id/1829572)
f/en_US/web/guest/regulatory/privacy—notice)

8ftyAA ? 1h5AW?k with the U.S. economic expansion showing no signs of ceasing. However, notable pressures are building--with son

5W’aWfl is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, ‘S&P”). S&P

&f1eh 3’?4inions and are not statement
Wr5s ifl’y do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

TitiWi ãv}cePiase read our complete disclaimer here. )/en_US/web/guest/regulatory/Iegal—disclaimers) .

The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ: How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31—Aug—2017 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...
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Southern Co.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch/ Outloi
Rating Type Rating

Date Identifiers Outlook Date
Local Currency A—Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 17—Aug—

N t a 24 M 2017LT details/coreOrgld/ 109366/coreRatingld/890471895) 20Th
ega iV — ar—

Local Currency A—2Regulatory Disclosures )/en_US)web/gaest/rating5/pcr/—/pcr— 17—Aug—
FEST details)coreOrgld/ 109366/coreRatingld/890471894) 2015

Foreign Currency A—Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 17—Aug—
N t e 24 M 2017LT details/coreorgld/ 109366/corekatingld/890471892) 20Th

ega iv — ar—

Foreign Currency A—2Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 17—Aug—
FEST details/coreOrgld/ 109366/coreRatingld/890471891) 2015

View Ratings Definitions Debt Types

Related Credit News and Research
Southern Co. And Subsidiaries Outlook Still Negative Pending Vogtle Decision; Ratings Affirmed (/en_US/web/gaest/articlej—/view/type/HTML/id/1895952l
04-Aug-2017 16:47 EDT
we have reviewed US—bused Southern Co.’s business and financial risk profiles in light of the company’s decision to impair the majority of investment at the Keniper integrated gasification combine
cycle project and the uncertainty of how the compan...

Credit Conditions while Global Conditions Vary By Region, Uncertainty Is The Common Thread (/en_US/web/guest/article/—/view/type/HTML/id/1889658)
26-jul-2017 09:40 EDT

often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Ratinc

e M’A?g&EW ifd CRE May Weigh On Credit Conditions In North America (/en_US/web/guest/article/—/view/type/HTML/id/1877044)
f4_lop4u4riyfe (/en_US/web/guest/regulatory/privucy-notice)

S&P Global Ratings sees some pockets of pressure building——beyond the U.S. federal policy proposals and

RB?tf8 lpi Vrru1tJrm is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, “S&P”). S&P

F J at &‘sfFi’ ‘?inions and are not statement
R’M1 te er not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

cePiase read our complete disclaimer here. (/en US/web/guestjregulatoryJlegal—disclaimers)
Legend has it that when picking a design for the cover of American eauty, the 1970 music album by the Grateful Dead, the band’s co—founder, Jerry Garcia, chose an ambigram——a typographical
design that lets a reader discern more than one word in th...

Can Small Modular Reactors Re-energize The U.S. Nuclear Industry?
13—Sep—2017 15:13 EDT
The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Reactions: Nuclear In Q3 2017
13—Sep—2017 1216 EDT
In April 2017, the U.S. Department of Energy, under Energy Secretary Rick Perry, announced its so—called 60—Day Study. At the time, the development was a bit unexpected. The Trump Campaign ha
extolled the virtues of a more deregulated energy market
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Vectren Corp.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch/ Outlet
Rating Type Rating

Date Identifiers Outlook Date

Local Currency A—Regulatory Disclosures (/en US/web/guest/ratings/pcr/—/pcr— 12—Oct—
—

EE Stable 26—Jan—2005CT details/coreOrgld/ 109373/coreRatingld/890270495) 2001

Foreign Currency A—Regulatory Disclosures C/en US/web/guest/ratings/pcr/—/pcr— 12—Oct-
—

EE Stable 26—jan—2005
LT details/coreOrgld/ 109373/coreRatingld/890270493) 2001

View Ratings Definitions

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread C/en_US/web/guest/article!—/view/type/HTML/id/1889658)
26-jul-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Ratinç
observes contains a central theme- Uncertainty. In...

Credit Conditions: Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America l/en_US/web/guestfarticle/—/view/type/HTML/id/1877044l
29—jun—2017 14.59 EDT
While credit conditions For borrowers in the U.S. and Canada remain broadly favorable S&P Global Ratings sees some pockets of pressure building——beyond the U.S. federal policy proposals and
prospects for rising benchmark interest rates we’ve recenti...

Credit Conditions: Borrowers In The U.S. And Canada Are Enjoying Favorable Conditions, But Risks Are Growing (/en_US/web/guest/article/—/view/type/HTML/id/1829S72)
04-Apr-2017 10:48 EDT

conditions, with the U.S. economic expansion showing no signs of ceasing. However, notable pressures are building——with son
sjpft lfdnVtnjcareers)

Terms of Use (/en_US/web/guest/regulatory/termsofuse)

EMil rMRESfARCJt:FR0 M RAT I N G S D I RECT
The following pre ium research is avail ble from RatingsDirect — the cal—time, Web—ba ed source for Standard & Poor’s global credit ratings, research, and risk a alysi

in any form is prohiited except with t1e prior written permission of Standard & Poor’s Financial Services LLC antPits a?!iliates (together, “S&P”). s&p
completeness, timeliness or availability of any information, including ratings, and is not responsible for any errors or omissions (negligent or otherwise), regardless

t&I 3ii8[-Ratmn l’l?fl) na8h e9t
shall not be liable for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, Ic

fees, or losses (including lost income or profits and dportunity costs) in connection with any use of this information, including ratings. S&P ratings are statements of opinions and are not statement
6fl1e6trsllrMnidnsIaedattnrs t pcsmehgiiEfld brSsdUwearihhisT[j do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or
l.tSeçwthhR 8v1&EDfBase read our complete disclaimer here. (/en_U5/web/guest/regulutory/legal—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the
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Sempra Energy
Issuer Credit Rating

Rating Regulatory CrcditWatch/ CreditWatch/ Outloi
Rating Type Rating

Date Identifiers Outlook Date
Local Currency BBB+Regulatory Disclosures (/en_USfweb/guest/ratings/pcrf—/pcr— 07—Ott—

EE Stable 02—Oct—2009LT details/coreOrgld/33 1433/coreRatingld/890821351) 2003

Local Currency A—2Regulatory Disclosures t/en_US/web/guest/ratings/pcr/—/pcr— 17—Apr—
EE

ST details/coreOrgld/33 1433/coreRatingld/89082135S) 2002

Foreign Currency BBB+Regulatory Disclosures l/en_US/web/guest/ratings/pcr/—/pcr— 07—Ott—
EE St bI 02 0 t 2009LT details/coreOrgld/331433/coreRatingld/8908213S3l 2003

a — c —

Foreign Currency A—2Regulatory Disclosures l/en_US/web/guestfratings/pcr/—/pcr— 17—Apr—
EE

ST details/coreOrgld/331433/coreRatingld/890821350) 2002

View Ratings Definitions Debt Types —

Related Credit News and Research
Global Corporate Debt Ratings Placed Under Criteria Observation Because Of New Issae Rating Criteria (/en.US/web/guest/articlef—/viewftype/HTML/id/191872S)
21-Sep-2017 09:56 EDT
NEW YORK lS&P Global Ratings) Sept. 21, 2017——S&P Global Ratings today published its revised criteria for rating debt issues of investment—grade and some speculative—grade corporate issuers (set

“Reflecting Subordination Risk In Corporate Issue Ratin...

Sempra Energy And Its Utility Subsidiaries Ratings Affirmed On EFHC Acquisition Agreement; Outlook Stable (/en_US/web/guestjarticle/—/viewftype/HTML/idf 1903892)
21-Aug—2017 16:36 EDT

approval, to acquire the common equity of Energy Future Holdings Corp. (EFHC) for 59.45 billion. We are affirming the ratings c

i’ iR(
&m Uncertainty Is The Common Thread t/en_US/web/guestfarticle/—/view/type/HTMLIid/1889658)

tce f/en_US/web/guest/regulatory/privacy-notice)

nfiuiSWi4 often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating

i any form is prohibited except with the prior Written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, ‘S&P”). S&P

F Jla(Pt9%F 6?irnions and are not statement
rSsdki Fii .fF’y do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

vTceRase read our complete disclaimer here. (len US/web/guest/regulatory/Iegal—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in ricent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p.,.

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:S2 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ: How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31-Aug-2017 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...





KWalton

KWalton
SCANA.pdf
10/25/17 12:51 PM



S&P GLobaL (/en_US/web/guest/home)
Ratings

& Richard Baudino — 14’ lllogout.do?endurl=/en_USlcfportal/logout)

S Americas (English) • L Contact (/en_US/web/guestf contact—us) Feedback (mailto web supportspglobal.com?uubject=www,standardandpoors.com Feedback) C Help

Toggle navigation Toggle Search Q Actions & Criteria

E*ty ix....’, x:tx cii :2 ii ‘nx1:r c) Acxns & Chtena (htp:/I,sww c:anda’draooors corn’en_U&weblguesvactvrs chiena)

PInda ati:hg’::’!J.xt:n:;;::!c::: .rHcUS/ricbjuc:tâegulotory) RatingsRocources lhItp//ri”AvslandordandpoorscorrccnUslweb/guaaVaboutcradii’rahngs)

SCANA Corp.
Issuer Credit Rating

- Rating Regulatory CreditWatch/ CreditWatch/ Outloi
Rating Type Rating

Date Identifiers Outlook Date
Local Currency BBB+Regulatory Disclosures I/en US/weblguest/ratings/pcr/—/pcr— 22—Apr—

• — . EE Developing 03—Aug—2017LT details/coreOrgld/ 1075 10/coreRatingld/8g04426431 2009

Local Currency A—2Regelatory Disclosures )/enjJS/web/guest/ratings/pcr/—/pcr— 06—Oct—
EEST details/coreOrgld/ 1075 10/coreRatingld/890442648) 2010

Foreign Carrency BBB+Regulatory Disclosures (len US/web/guest/ratings/pcr/—/pcr— 22—Apr—
• — EE Developing 03-Aug—2017LT details/coreOrgld/1075 10/coreRatingld/89044264S) 2009

Foreign Currency A—2Regulatory Disclosures l/enUSlweblguestlratingslpcrl—lpcr— 06—Oct—
EEST details/coreOrgld/107S 10/coreRaringld/890442647) 2010

View Ratings Definitions Debt Types —

Related Credit News and Research
SCANA Corp. And Subsidiaries Outlook To Developing On Plan To Abandon Construction Of Nuclear Plants; Ratings Affirmed (/enUS/web/guest/article/—/view/type/HTML/id/ 1894988)
03—Aug—2017 14:S 1 EDT
South Carolina Electric & Gas Co., SCANA Corp.’s largest operating subsidiary, has announced plans to abandon construction of the nuclear plants it is currently building and has filed for recovery of
the abandoned investment with the South Carolina P...

Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread l/en.US/web/guest/article/—/view/type/HTML/id/18896S8(
26-jul-2017 0940 EDT

often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating

VB1( CRE May Weigh On Credit Conditions In North America l/enUS/web/guest/article/—/view/type/HTML/id/1877044)
ya,9op4cic4ss3ifa (/en_US/web/guest/ regulatory/privacy—notice)

S&P Global Ratings sees some pockets of pressure building—-beyond the U.S. federal policy proposals and

R&1BStf% 5bfl1fiTt1 cMftMfievu,rIAtirm is prohibited except with the prior written permission of Standard & Poor’s financial Services LLC and its affiliates (together, “S&P”). S&P

FSi hi fr’sRfkP&hl8Ii’nions and are not statementq4e1J1g WrSsJiuf ?i?&fFWy do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or
Iis’t?rWt/ ä ieRase read our complete disclaimer here. (len US/web/guest/regulatory/legal—diuclaimersl
The U.S. nuclear industry has experienced a number of setbacks in ricent years. for one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:S2 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ: How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31—Aug-2017 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...
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Public Service Enterprise Group Inc.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch/ OutloRating Type Rating
Date Identifiers Outlook Date

Local Currency BBB+Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 23—Apr—
BE Stable 05—May—201SLT detai Is /coreOrg Id! 1093 64/coreRutingld/8843 36089) 2013

Local Currency A—2Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 22—Jun—
BEST details)coreOrgld / 1D9364/coreRatingld/884336094) 2007

Foreign Currency BBB+Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 23—Apr—
EE Stable DS—May—201SLT detai Is /coreOrgld / 109364/coreRatingld/ 8843 36092) 2013

Foreign Currency A—2Regulatory Disclosures l/en_U5/web/guest/ratings/pcr/—/pcr— 22—Jun—
EEST details/coreDrgld/ 109364/coreRatingld/884336091) 2007

View Ratings Definitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread l/en_US/web/guest/article/—/view/type/HTML/id/ 1889658)
26-jul-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that SIP Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions’ Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America (len_US/web/guest/article/—/view/type/HTML/id/1877044)
29—]un—2017 14:59 EDT

e athki broadly favorable, S&P Global Ratings sees some pockets of pressure building——beyond the U.S. federal policy proposals and
f/CtaSt

Effk rV Affirmed; Outlook Stable (/en_US/web/guest/article/—/view/type/HTML/id/ 1840047)
(/en_US/web/guest/regulatory/privacy—notice)

financial performance will weaken somewhat over the next few years, mainly as a result of ongoing softness in wholes
R’/J?Mh’hr Jfl* fl form is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, “S&P”). S&P

AN A HA

6’rnions and are not statemeni
4ehTctTh r5siY s.fl’y do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

Ttir? vePlase read our complete disclaimer here. l/en_US/web/guest/regulatory/legal—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ. How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31-Aug-2017 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...
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Eversource Energy
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch/ Outloc
Rating Type Rating

Date Identifiers Outlook Date
Local Currency ARegulatory Disclosures l/en_US/web/gueut/ratings/pcr/—/pcr— 23—Apr—

EE Positive 12 ul 2016LT details/coreOrgld/ lOg3Sg/coreRatingld/884338gg1) 2015 —J —

Local Currency A—lRegulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 23—Apr—
EEST details/coreorgld/ 1093S9/coreRatingld/884338988) 2015

Foreign Currency ARegulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 23—Apr—
EE P 1 12 I 2016LT denails/coreOrgld/1D93S9/coreRatingld/884338989) 2015

ive —Ju —

Foreign Currency A—lRegulatory Disclosures l/en_US/web/guest/ratings/pcr/—/pcr— 23—Apr—
EEST detail s/coreorg Id / 1093 S 9/coreReting Id /88433 B9B7i 2015

View Ratings Definitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread (/en_US/web/guest/article/—/view/type/HTML/id/18896S8)
26-Jul-2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances oFten remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions: Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America )/en_US/web/guent/article/—/view/type/HTML/id/1877044)
29—Jun—2017 14:59 EDT

I’JN y 4iii1J (gr/ff 71t broadly favorable, S&P Global Ratings sees some pockets of pressure building-—beyond the U.S. federal policy proposals and

Acquisition By Eversource Energy (/en_US/web/guest/article/—/view/type/HTML/id/1861913)
I/en_US/web/guest/regulatory/privacy-notice)

g$wjgke%i?R QäR6l cy s1th&rkI9)%SRé?4m. for an enterprise value of S1.675 billion, to be funded with $880 million in cash and $795 million of assumed debt.

sr fta- Ich’c— form is prohibited encept with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, “S&P”). S&P

fAJ and are not statement
Ibe /?t5elTJ1a do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

rcR1t?cWr ãvIc3eRbase read our complete disclaimer here. )/en_US/web/guest/regulaory/legal—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new project
Moreover, recent construction efforts have been p...

Reactions: Nuclear In Q3 2017
13—Sep—2017 12:16 EDT
In April 2017, the U.S. Department of Energy, under Energy Secretary Rick Perry, announced its so—called 60—Day Study. At the time, the development was a bit unexpected. The Trump Campaign ha
extolled the virtues of a more deregulated energy market

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the





KWaLton

KWalton
Duke.pdf
10/25/17 12:51 PM

xerox



S&P GLobaL (len_US/web/guest/home)
Ratings

& Richard Baudino C4 (/logout.do?end_url=/en_US/c/portaI/logoat)

• Americas (English) • .. Contact (len_US/web/guest/contact—us) Feedback (maitto:web_support@spgIobaI.com?subjectwww.standardandpoors.com Feedback) 0 Help

Toggle navigation Toggle Search O Actions & Criteria

Eiy. itt -.vw urii:rz;:zr m. iJ. ,‘iu uzt1rcrnu) Actions & Criteria hfip //wew ctandardandpoors corrVen_US’wob/guesVaclons cnteña)

if Irt% atl(hJ/a’w standardandpoors com/cn C .eCrue.C mutory) Ratings Resources (hftp //tt5rirdr:dpor3 sorrenjJS/web/guest/aboutcmdit-rabngsl

Duke Energy Corp.
Issuer Credit Rating

Rating Regulatory CreditWatch/ CreditWatch / Outlo
Rating Type Rating V

Date Identifiers Outlook Date
Local Currency A—Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 02—Apr—

EE Stable 12—jan—2017CT details /coreOrg Id / 100702/coreRating Id / 884863396) 2015

Local Currency A—2Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 26—Sep—
ST details/coreOrgld/ 100702/coreRatingld/884863395) 2008

Foreign Currency A—Regulatory Disclosures l/en_US/web/guest/ratings/pcr/—/pcr— 02—Apr—
EE Stable 12—jan—2017LT details/coreOrgld/ 100702/coreRatingld/884863398) 2015

Foreign Currency A—2Regulatory Disclosures (/en_US/web/guest/ratings/pcr/—/pcr— 26—Sep—
ST details/coreorgld/ 100702/coreRatingld/884863400) 2008

View Ratings Definitions Debt Types

Related Credit News and Research
Credit Conditions: While Global Conditions Vary By Region, Uncertainty Is The Common Thread l/en_US/web/guest/article/—/view/type/HTML/id/188g6S8)
26-jul—2017 09:40 EDT
With regional economies moving at different speeds, and risks and imbalances often remaining specific to certain areas or countries, the divergence in global credit conditions that S&P Global Rating
observes contains a central theme: Uncertainty. In...

Credit Conditions: Rising Risks In Areas Such As Retail And CRE May Weigh On Credit Conditions In North America (/en_US/web/guest/article/—/view/type/HTML/id/ 18770441
29—Jun—2017 14:S9 EDT

4ii1o r/ broadly favorable, S&P Global Ratings sees some pockets of pressure building——beyond the U.S. federal policy proposals and

Paper Ratings Withdrawn (/en.US/web/guest/article/—/view/type/HTML/id/1871278)
I/en_US/web/guest/regulatory/privacy—notice)

2O.i&hci oIIdrew its ‘A-2’ short—term rating on Piedmont Natural Gas Co. Inc. following the company’s termination of its commerci
ti Ri ii Iflhllyform is prohibited except with the prior written permission of Standard & Poor’s Financial Services LLC and its affiliates (together, US&P) S&P

Faf rnions and are not statement
bel eilia r5sil’y do not address the market value of securities or the suitability of securities for investment purposes, and should not be relied or

irtir? ãv}ieRase read our complete disclaimer here. (/en_US/web/guest/regulaory/legaI—disclaimers)
The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
Moreover, recent construction efforts have been p...

Reactions: Nuclear In Q3 2017
13—Sep—2017 12:16 EDT
In April 2017, the U.S. Department of Energy, under Energy Secretary Rick Perry, announced its so—called 60—Day Study. At the time, the development was a bit unexpected. The Trump Campaign ha
extolled the virtues of a more deregulated energy market

Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the
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Rating Regulatory CreditWatch/ CreditWatch/ OutlocRating Type Rating
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Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
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The U.S. nuclear industry has experienced a number of setbacks in rcent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
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Are Electric Cats And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12-Sep—2017 16:S2 EDT
Electric cats ate an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ: How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31-Aug-20i7 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...
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The U.S. nuclear industry has experienced a number of setbacks in ricent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
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Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16.52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the

Credit FAQ: How Will Harvey Affect Borrowers Across The Oil And Gas Industry?
31-Aug-2017 16:50 EDT
In the aftermath of Hurricane Harvey, our thoughts are with all of those affected by the flooding in Texas and parts of Louisiana. With the Gulf Coast accounting for such a significant component oft
U.S. energy picture, a storm of this magnitude w...
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The U.S. nuclear industry has experienced a number of setbacks in recent years. For one thing, the scale and complexity of traditional plants has become a significant barrier to pursuing new projeci
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Are Electric Cars And Charging Infrastructure Bright Spots For U.S. Regulated Utilities?
12—Sep—2017 16:52 EDT
Electric cars are an energizing disruptor for U.S. utilities. Everyone knows they are coming. Most observers believe that sales of electric cars will grow at an accelerated pace over the next few years.
And while utilities in the U.S. and around the
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Exhibit 7.8: Size-Decile Portfolios of the NYSE/NYSE MKT/NASDAQ Long-Term Returns in Excess
of CAPM

1926—2016

Return in
Return in Excess of

Excess of Risk-free Rate
Arithmetic Risk-free Rate (as predicted Size

Size Grouping OLS Beta Mean (actual) by CAPM) Premium
Mid-Cap (3—5) 1.72 13.82% 8.80% 7.79% 1.02%
Low-Cap(6—8) 7.22 75.26% 10.24% 8.49% 1.75%
Micro-Cap (9—1 0) 1.35 18.04% 13.02% 9.35% 3.67%

Breakdown of Deciles 7—70

_________ __________ ______________ ______________ __________

1-Largest 0.92 11.05% 6.04% 6.38% -0.35%
2 1.04 12.82% 7.81% 7.79% 0.61%
3 1.11 13.57% 8.55% 7.66% 0.89%
4 1.13 13.80% 8.78% 7.80% 0.98%
5 1.17 14.62% 9.60% 8.09% 1.57%
6 117 14.81% 9.79% 8.74% 1.66%
7 1.25 15.41% 10.39% 8.67% 1.72%
8 1.30 16.14% 11.12% 9.04% 2.08%
9 1.34 16.97% 11.96% 9.28% 2.68%
10-Smallest 1.39 20.27% 15.25% 9.66% 5.59%

Betas are estimated from monthly returns in excess of the 30-day US. Treasury bill total re:urn, January 1926-December 2015. Historical riskless rate
measured by the 91 -year arithmetic mean income return component of 20 year government bonds (5.02%). Calculated in the context of the CAPM by
multiplying the equity risk premium by beta. The equity risk premium is estimated by the arithmetic mean total return of the SP 500 (11 g5%) minus the
arithmetic mean income return component of 20-year government bonds (502%) from 1926—2016. Source Mornngstar Direct and CRSR Calculated based
on data from CRSP US Stock Database and CRSP US Indices Database i2017 Center for Research (Jsed with permission All calculations performed by
Duff& Pheps, tIC.

7-1 6 Chapter 7: Company Size and Return
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Exhibit 2.3: Basic Series, Summary Statistics of Annual Total Returns (%)
1926—2016
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The 1933 smaLl-cap stocks total return was 142.9%, and is not shown here. -90 0 90
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Basic Series Summary Statistics

Exhibit 6.9 presents summary statistics of annual total return, and where applicable, income and

capital appreciation, for each asset class. The summary statistics presented here are arithmetic

mean, geometric mean, standard deviation, and serial correlation. Exhibit 6.10 presents summary

statistics for the six inflation-adjusted total return series.

Exhibit 6.9: Total Returns, Income Returns, and Capital Appreciation Returns of the SBBI
Asset Classes Summary Statistics of Annual Returns (%)
1926—2016

Geometric Arithmetic Standard Serial
Mean f%) Mean (%) Deviation (%) Correlation

Large-Cap Stocks
Total Return 10.0 12.0 19.9 0.02
Income 4.0 4.0 1.6 0.91
Capital Appreciation 5.8 7.7 19.2 0.01

Small-Cap Stocks (TR) 12.1 16.6 31.9 0.06

Long-term Corp Bonds (TR) 6.0 6.3 8.4 0.04

Long-term Gov’t Bonds
Total Return 5.5 6.0 9.9 -0.15
Income 5.0 5.0 2.6 0.96
Capital Appreciation 0.3 0.7 8.9 -0.26

Inter-term Gov’t Bonds
Total Return 5.1 5.3 5.6 0.14
Income 4.4 4.4 2.9 0.96
Capital Appreciation 0.6 0.7 4.5 -0.17

U.S. Treasury Bills (FR) 3.4 3.4 3.1 0.92

Inflation 2.9 3.0 4.1 0.64

Exhibit 6.9 shows that over 1926—2016 small-cap stocks were the riskiest asset class with a
standard deviation of 37 .9%, but provided the greatest rewards to long-term investors, with an

arithmetic mean annual return of 16.6%. The geometric mean of the small-cap series is 12.1%.
Large-cap stocks, long-term government bonds, long-term corporate bonds, and intermediate-term

government bonds are progressively less risky, and have lower average returns. Treasury bills were

nearly riskiess and had the lowest return. In general, risk is rewarded by a higher return over the
long term.

2017 SBBI Yearbook 6-77



Forward-Looking Earnings Model

Exhibit 10.14 illustrates the price-to-earnings ratio from 7926 to 201 6. The PJE ratio, using one year
average earnings, was 70.23 at the beginning of 1926 and ended the year 2076 at 22.56, an average
increase of 0.87% per year. The highest P/E was 136.69 recorded in 7932, while the lowest was 7.08
recorded in 1948. Ibbotson Associates revised the calculation of the PIE ratio from a one-year to a
three-year average earnings for use in equity forecasting.

Exhibit 70.74: Large-cap Stocks PIE Ratio
1926—2016
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120
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This is because reported earnings are affected not only by the long-term productivity, but also by
one-time items that do not necessarily have the same consistent impact year after year. The three
year average is more reflective of the long-term trend than the year-by-year numbers. The PIE ratio
calculated using the three-year average of earnings had an increase of 0.79% per year.

Ibbotson and Chen forecast the equity risk premium through a supply-side model using historica
data. They used an earnings model as the basis for their supply-side estimate. The earnings mod&
breaks the historical equity return into four pieces, with only three historically being supplied by
companies: inflation, income return, and growth in real earnings per share. The growth in the P/E
ratio, the fourth piece, is a reflection of investors’ changing prediction of future earnings growth. The
past supply of corporate growth is forecasted to continue; however, a change in investors
predictions is not. PIE rose dramatically from 1980 through 2001 because people believed that
corporate earnings were going to grow faster in the future. This growth in PIE drove a small portion
of the rise in equity returns over the same period.

—S&P 500 PEat Year End

—S&P 500PE at Year End (3-year avg)

1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

10-28 Chapter 10: Using Historical Data in Wealth Forecasting and Portfolio Optimization



The historical P/E growth factor, using three-year earnings, of 0.79% per year is subtracted from the

equity forecast because it is not believed that PIE will continue to increase in the future. The market

serves as the cue. The current P/E ratio is the market’s best guess for the future of corporate

earnings and there is no reason to believe, at this time, that the market will change its mind. Using

this top-down approach, the geometric supply-side equity risk premium is 3.99%, which equates to

an arithmetic supply-side equity risk premium of 5.97%.

Another approach in calculating the premium would be to add up the components that constitute

the supply of equity return, excluding the P/E component. Thus, the supply of equity return only
includes inflation, the growth in real earnings per share, and income return. This forward-looking
earnings model calculates the long-term supply of U.S. equity returns to be 921 O/;

SR =[(1+CPI)x(1+gflEPS)_ Inc + Rinv]

9.21 % = [(1+2.90%)x (1 +2.05%)—1]÷ 3.98% +0.21%

difference due to rounding

Where:

SR = The supply of the equfty return

CPI = Consumer Price Index (inflation)

REPs = The growth in real earning per share

Inc = The income return

Rinv = The reinvestment return

SERP=

3.99%’

The equity risk premium, based on the supply-side earnings model, is calculated to be 3.99%
on a geometric basis:

(1+SR)
.1

(1+CPI)x(1+RRf)

1+9.21%
(1+2.90%)x(1÷2.03%)

difference due to rounding

1

Where:

SERP = The supply-side equity risk premium

SR = The supply of the equity return

CPI = Consumer Price Index (inflation)

RRI The real risk-free rate

2017 SBBI Yearbook 10-29



Converting the geometric average into an arithmetic average results in an equity risk premium of
597%iO.10

a2
RA=RQ+-

5.97%
9.88%

2
‘ difference due to rounding

Where:

RA = The arithmetic average

RG = The geometric average

= The standard deviation of equity returns

Exhibit 10.15 presents the supply-side equity risk premium, on an arithmetic basis, beginning in
1926 and ending in each of the years from 2003 through 2016.1011

10.10 The 1926—2016 supply-side equity risk premia estimate (5.97%) is calculated by Duff & Phelps for the 2077 SBBI Yearbook using
(I) the same methodologies and (ii) the same data sources as were used in previous editions of this book.

0.11 In last year’s 2016 5881 Yearbook, Exhibit 10.75 included supply-side ERP estimates for the most recent 25 years, estimated using
refreshed data inputs over the entire 1926—2015 time horizon. Starting with the 2017 5881 Yearbook (this book), this exhibit will
only include the years for which supply-side ERP values were actually published in a hardcover book (instead of the most recent 25
years). As such, this exhibit will be made to match C’) the “as published’ supply-side ERP values from the 2004—2073 SBBI
Valuation Yearbooks (see “Appendix C-i” in those books), and (10 the “as published” values from the 2014 (and subsequent years)
Valuation Handbook — U.S. Guide to Cost of Capital (see “Appendix 3’ in those books).

10-30 Chapter 10: Using Historical Data in Wealth Forecasting and Portfolio Optimization
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Next Report Dale 11/3/17

Current Quarter 1.38

EPS Last Quarter 0.69

Last EPS Surprise 14.49%

ADR 2.25

Growth Estimates

Current Qtr (09/2017)

Next Qtr (12/2017)

Current Year (1 2/2017)

Next Year (12/201 8)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript
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Ac,cess 7.acks Earnings ESP 0.00%

Data Feed Research Reports for AEE Analyst I Snapshot

= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Otr Next Ott Current Year Next Year
(ND) (ND) (12/2017) (1212018)

Zacks Consensus Estimate M NA 6.348 6.538

# 01 Estimates NA NA 1 1

High Estimate NA NA 6.348 6.53B

Low Estimate NA NA 6.348 6.538

Year ago Sales 1 86B 1 .36B 6.088 6.343

Year over Year Growth Eat. NA NA 432% 3.02%

Earnings Estimates

Current Qtr Next Otr Current Year Next Year
(9/2017) (1212017) (1212017) (1212018)

Zacks Consensus Estimate 1.38 0.22 280 3.02

# at Estimates 2 2 6 6

Most Recent Consensus 1.47 0.12 2.80 3.00

High Estimate 1.47 0.31 2.81 3.05

Law Estimate 1.29 0.12 2.80 3.00

Year ago EPS 1.52 0.13 2.68 2.80

Year over Year Growth Est. -9.21% 6538% 454% 7.61%

Agreement - Estimate Revisions

Current Otr Next Ott Current Year Next Year

-

(9/2017) (12/2017) (1212017) (1212018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 0 1 5 3

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days 2 1 0 0

Magnitude - Consensus Estimate Trend

Current Ott Next Otr Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

Current 1.38 0.22 280 3.02

7 Days Ago 1.38 0.22 280 3.02

30 Days Ago 1.38 0.22 2.80 3.02

60 Days Ago 1.51 0.19 2.77 3.01

90 Days Ago 1.51 0.20 2.77 3.00

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Most Accurate Estimate 1.38 0.22 2.80 3.00

Zacks Consensus Estimate 1.38 0.22 280 3.02

Earnings ESP 0.00% 0.00% -0.06% -0.50%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(612017) (3/2017) (1212016) (9/2016) Average Surprise

Reported 0.79 0.42 0.13 1.52 NA

Estimate 0.69 0.42 0.15 1.38 NA

Difference - 0.10 000 -0.02 014 0.06

Surprise 1449% 0.00% -13 33% 10.14% 2.83%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

Quick Links
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Copyright 2017 Zacks Investment Research

At the center ot everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage ted to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubled the S&P 500 with an average gain of +2So per year. These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilty Virchow Krause LLP, an independent accounting firm. Zacks Rank sfock-rating system returns are computed
monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month. A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and often do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available, pricing intormation was not collected, or for certain other reasons have been excluded from these refurn calculations

Visit performance far information about the performance numbers displayed above,

Visit wwm zacksdata corn to get our data and content for your mobile app or website
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American Electric Power Company, Inc. fAEP)

$73.72 USD

-1 47 (-I .97%)

Updated Sep 12, 2017 03:58 PM ET

Artéhicai’lEIcthc PberEohIançinc. (AEP) Quote Overview” Estimates” American Electric Power Company, Inc. (AEP)
Detailed Estimates

Detailed Estimates

Estimates

Next Report Date 1117/17 Earnings ESP

Current Quarter 1.26 Current Year

EPS Last Quarter 0.82 Next Year

Last EPS Surprise -8.54% EPS (TTM)

ABR 2.17 PIE (Fl)

-2.54%

3.65

acke Research
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Growth Estimates

Current Qtr (09/2017)

AEP IND S&P

-2.92 NA NA

Nest Qtr (12/201 7) -4.78 NA NA

Current Year (12/201 7) 0.00 4.70 0.00

Next Year (12/2018) 0.00 9.40 0.03

Past 5 Years 5.00 1.70 2.80

Nest 5 Years 5.40 6.50 NA

PE 20.41 15.40 681.21

PEG Ratio 3.80 2.37 NA

Learn Mote About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for AEP
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Sales Estimates

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 4.22B 3.53B 15.210 15.418

# of Estimates 1 1 5 5

High Estimate. 4.220 3.536 15.94B 16.236

Low Estimate 4.22B 3.530 14.146 14.366

Year ago Sales 4.656 3.OOB 16.358 1521B

Year over Year Growth Est. -9.33% -7.22% -6.96% 1.32%

Earnings Estimates

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.26 0.64 3.65 3.89

# of Estimates 5 5 8 9

Most Recent Consensus 1.30 0.59 3.64 3.88

High Estimate 1.30 0.68 3.70 3.94

Low Estimate 1.17 0.59 3.60 3.83

Year ago EPS 1.30 0.67 3.93 3.65

Year over Year Growth Eat. -292% -4.78% -7.06% 6.47%

Agreement - Estimate Revisions

Current Ott Next Ott Current Year Next Year
. (9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 1 0 1

Up Last 30 Days 1 2 0 1

Up Last 60 Days 3 4 1 1

Down Last 7 Days 1 0 1 0

Down Last 30 Days 1 0 2 0

Down Last 60 Days , 1 , 0
, 1 1

Magnitude - Consensus Estimate Trend

Current Ott Next Ott Current Year Next Year
(9/201 7) (12/2017) (12/2017) (1 2/201 8)

Current 1.26 0.64 3.65 3.89

7 Days Ago 1.26 0.64 3.65 3.89

30 Days Ago 1.26 0.62 3.66 3.89

60 Days Ago 1.21 0.59 3.65 3.88

90 Days Ago 1.21 0.59 3.65 3.89

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Ott Current Year Next Year
. (9/2017) (12/2017) (12/2017) (1212018)

Most Accurate Estimate 1.23 0.64 3.67 3.89

Zacks Consensus Estimate 1.26 0.64 3.65 3.89

Earnings ESP -2 54% -0.47% 0.34% 0 03%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016)

Average Surprise

Reported 0.75 0.96 0.67 1.30 NA

Estimate 0.82 0.97 0.55 1.21 NA

Difference -0.07 -0.01 0.12 0.09 0.03

Surprise -854% -1.03% 21:82% 744% 492%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

Ai the center of everything we do is a strong commitment to independent research and sharing its protitable discoveries with investors. This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating sysiem. Since 1988 it has more than doubled the S&P 500 with an average gain ot +25% per year These returns cover
a period from 1988-2016 and were esamined and attested by Baker Titly Virchow Krause LLP, an independent accounting tirm. Zacks Rank stock-rating system returns are computed
monthly based on the beginning at the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month. A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks included in
Zacks hypothetical portfolios at ihe beginning at each month are included in the return calculations Zack Ranks stocks can. and often do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available pricing information was not collected, or tot certain other reasons have been excluded trom these return calculations.
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Estimates

Next Report Date 11/3/17 Earnings ESP 0.00%

Current Quarter 0.45 Current Year 1.95

EPS Last Quarter 0.41 Next Year 2.03

Last EPS Surprise 9.76% EPS (TTM) 1.87

AER 2.00 P/E (Fl) 19.23

Growth Estimates

Current Dir (09/201 7)

Next Qtr (1 2/2017)

Current Year (12/201 7)

Next Year (12/201 8)

Past 5 Years

Next 5 Years

FE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript
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Access Zacks Earnings ESP 0.00%

Data Feed Research Report for FTS Snapshot

Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Ott Next Otr Current Year Next Year
(ND) (ND) (1212017) (12/2018)

Zacks Consensus Estimate M NA 6.30B 6.390

# ot Estimates NA NA 2 2

High Estimate NA NA 6.470 6.50B

Low Estimate NA NA 6.120 6.27B

YearagoSales 1.160 1.54B 5.123 6.30B

Year over Year Growth Est. NA NA 22.93% 1.42%

Earnings Estimates

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Zecks Consensus Estimate 0.45 0.49 1.95 2.03

#01 Estimates 1 1 4 4

Most Recent Consensus 0.45 0.49 2.02 2.11

High Estimate 0.45 0.49 2.05 2.12

Low Estimate 0.45 0.49 1.80 1.82

Year ago EPS 0.41 0.48 1.76 1.95

Year over Year Growth Est. 9.76% 2.08% 10.80% 3.97%

Agreement - Estimate Revisions

Current Otr Next Otr Current Year Next Year

.

(9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 1 1 3 3

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Current 0.45 0.49 1.95 2.03

7 Days Ago 0.45 0.49 1.95 2.03

30 Days Ago 0.45 0.49 1.95 2.03

60 Days Ago 0.46 0.50 1.85 1.93

90 Days Ago 0.44 0.47 1.82 1.89

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Ott Current Year Next Year
(9/201 7) (1212017) (12/2017) (1212018)

Most Accurate Estimate 0.45 0.49 1.88 1.95

Zacks Consensus Estimate 0.45 0.49 1.95 2.03

Earnings ESP 0.00% 0.00% -3.59% -3.82%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 045 053 0.48 0.41 NA

Estimate 0.41 0.57 0.36 0.38 NA

Difference 0.04 -0.04 0.12 0.03 0.04

Surprise 976% -7.02% 3333% 789% 10 99%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

Ar the center of everything we do isa strong commitment to independenr research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of ÷25% per year These returns cover
a period trom 1988-2016 and were esanrined and attested by Baker Tilly Virchow Krause, LLP, an independent accounting firm, Zacks Rank stock-rating system returns are computed
monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month A simple. equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks included in
Zacks hypothetical portlolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and otten do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available, pricing intormation was not collected, or for certain other reasons have been excluded from these return calculations
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Visit www zacksdata.com to get our data and content for your mobile app or website
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Estimates

Next Report Date 1111/17 Earnings ESP 0.31%

Current Quarter 0.86 Current Year 3.17

EPS Last Quarter 0.68 Next Year 3.33

Last EPS Surprise 5.88% EPS (TTM) 3.09

ABA 2.13 PIE (Fl) 20.22

Growth Estimates ES IND S&P

Current Qtr (09/2017) 4.10 NA NA

Next Qtr (12/2017) 8.06 NA NA

Current Year (1 2/2017) 0.00 4.70 0.00

Next Year (12/201 8) 0.00 9.40 0.03

Past 5 Years 5.30 1.70 2.80

Next 5 Years 6.00 6.50 NA

PE 20.22 15.40 784.57

PEG Ratio 3.37 2.37 NA

Predict to see real-titoge community sentiment
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View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Zacks Consensus Estimate 2.12B 1.84B 786B 8.14B

#01 Estimates 1 1 5 5

High Estimate 2.12B 1.84B 8.30B 8450

LowEstimate 2.120 1.84B 7.68B 7.980

YearagoSales 204B 1780 7.640 7.86B

Year over Year Growth Est. 3.84% 3.62% 2.89% 3.61%

Earnings Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 0.86 0.78 3.17 3.33

# of Estimates 5 5 8 8

Most Recent Consensus 0.84 0.77 3.20 3.35

High Estimate 0.88 0.85 3.20 3.35

Low Estimate 0.84 0.71 3.14 3.27

Year ago EPS 0.83 0.72 2.96 3.17

Year over Year Growth Est. 4.10% 8 06% 7.14% 5.12%

Agreement - Estimate ReVisions

Current Otr Next Qtr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 1 0

Up Last 30 Days 0 0 1 0

Up Last 60 Days 1 1 3 1

Down Last 7 Days 1 1 0 1

Down Last 30 Days 1 1 0 1

Down Last 60 Days 1 2 1 3

Magnitude - Consensus Estimate Trend

Current Otr Next Qtr Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

Current 0.86 0,78 3.17 3.33

7 Days Ago 0.87 0.78 3.17 3.34

30 Days Ago 0.87 0.78 3.17 3.34

60 Days Ago 0.87 0.79 3.16 3.34

90 Days Ago 0.87 0.77 3.16 3.34

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Most Accurate Estimate 0.87 0.78 317 3.33

Zacks Consensus Estimate 0.86 0.78 3.17 3.33

Earnings ESP 0.31% 0.26% -0.12% -0.11%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/201 6) Average Surprise

Reported 072 082 0,72 0.83 NA

Estimate 0.68 0.83 0.75 0.80 NA

Difference 0.04 -0.01 -0.03 0.03 0.01

Surprise 588% -1.20% -4.00% 375% 1.11%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

Quick Links

My Acvm ssouros CH SLfppor oiIow Us

Account Types Manage Account Help Contact Us Facehook

Premium Services Update Profile About Zacks Share Feedback
Twitter

Zacks Rank Subscriptions Disclosure Media
Linkedin

Research Preterences Privacy Policy Careers

Personal Finance LoginlPassword Help Pertormance Advertise ASS

Commentary Upgrade to Premium Site Map You Tube

Education Podcasts

Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On: BB Rating: A+

Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year. These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilly Virchow Krause, LLP, an independent accounting firm Zacks Rank stock-rating system returns are computed
monthly based on the beginning of the month and end ot the month Zacka Rank stock prices plus any dividends received during that pailicular month A simple equally-weighted average
return stall Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank
stocks for which no month-end price was available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations

Visit performance for information about the performance numbers displayed above

Visit wsw zacksdata.com to get our data and content for your mobile app or webxite.

Real time prices by BATS, Delayed quotes by Sungard.

NYSE and AMEX data is at least 20 minutes delayed NASDAQ data is at least 15 minutes delayed
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Duke Energy Corporation fDUK)

$87.27 usD

-1.09 (-1.23%)

Updated Sep 12, 20170358 PM E

Overview’ Estimates” Duke Energy Corporation (DK) Detailed Estimates

10KB Research
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Research for DUK

Chart for DUK
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Interactive Chart I Fundamental Charts

Detailed Estimates Inter Symbol

Estimates

Next Report Date 11/3/17 Earnings ESP

Current Quarter 1.62 Current Year 4.60

BPS Last Quarter 1.02 Next Year 4.83

Last BPS Surprise -0.98% EPS (TTM) 4.54

ADD 3.00 PIE (Fl)

Growth Estimates DUK IND S&P

Current Qtr (09/2017) -3.57 NA NA

Next Qtr (12/2017) 11.52 NA NA

Current Year (12/2017) 0.00 4.70 0.00

Next Year (12/201 8) 0.00 9.40 0.02

Past 5 Years

Next 5 Years

PB

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

1.60 1.70 2.80

4.00 6.50 NA

19.23 15.40 541.48

4.81 2.37 NA

Premium Research for DUK

lacks Rank V Hold

Zacks Industry Rank Bottom 38%(164 Out 01265)

Zacks Sector Rank Bottom 38% (10 Out ot 16)

Style Scores

Predict to see real-time community sentiment

Wednesday In a Week In a Month In 3 Months

DUK
Duke
Energy
Cot,.

Predicting constitutes acceptance ot PrediclWsilStreet’s terms of use
Opt!on Chain
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More Premium Research

Sales Estimates

Current Otr Next Ott Current Year Next Year
(ND) (ND) (12/2017) (12/2018)

Zacks Consensus Estimate M NA 24 000 24.736

Not Estimates NA NA 5 5

High Estimate NA NA 24.536 25 28B

Low Estimate NA NA 23.716 24.46B

Year ago Sales 6.82B 5.62B 23.550 24 006

Year over Year Growth Est. NA NA 1.89% 3.06%

Earnings Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.62 0.90 4.60 4.83

N of Estimates 3 3 8 8

Most Recent Consensus 1.73 0.83 4.61 4.85

High Estimate 1.73 0.98 4.65 4.85

Low Estimate 1.50 0.83 4.54 4.80

Year ago EPS 1.68 0.81 4.69 4.60

Year over Year Growth Est. -3.57% 11.52% -2.03% 5.01%

Agreement - Estimate Revisions

Current Otr Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 3 2 1 1

Down Last 7 Days 0 0 0 0

Down Lest 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

Current Otr Next Qtr Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

Current 1.62 0.90 4.60 483

7 Days Ago 1.62 0.90 4.60 4.83

30 Days Ago 1.62 0.90 4.60 4.83

60 Days Ago 1.58 0.89 4.59 4.82

90 Days Ago
- 1.58 0.89 4.59 482

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Ott Current Year Next Year
(9/2017) (12/2017) (1212017) (12/2018)

Most Accurate Estimate 1.62 0.90 4.58 4.83

Zacks Consensus Estimate 1.62 0.90 4.60 4.83

Earnings ESP 0.00% 0.00% -0.33% 0.00%

Surprise - Reported Earnings History



Quartet Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/201 6) Average Surprise

Reported 1.01 1.04 0.81 1.68 NA

Estimate 1.02 1.06 0.81 1.56 NA

Difference -0.01 -0.02 0.00 0.12 0.02

Surprise -0.98% -1.89% 0.00% 769% 1.21%

Annual Estimates By Analyst

Zacks Premium Subscription Requited Learn more

tn:cs

$rvic My Aocoun CllBnt upporf FoHow U
Account Types Manage Account Help Contact Us FaceLook

Premium Services Update Profile About Zacks Share Feedback
Twitter

Zacks Rank Subscriptions Disclosure tiedia
tin kedie

Research Preferences Privacy Policy Careers

Personal Finance LoginiPassWord Help Performance Advertise RSS

Commentary Upgrade to Premium Site Map You Tube

Education Podoasts

Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On: BBB Rating: A+

td.
Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zscka Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of +25 per year These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilly Virchow Krause LLP, an independent accounting firm. Zacks Rank stock-rating system returns are computed
monthly based on the beginning ot the month and end ot the month Zacks Rank stock prices plus any dividends received during that particular month. A simple, equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations, Zack Ranks stocks can, and often do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available. pricing information was not collected, or for certain other reasons have been excluded from these return calculations

Visit perforrsiance for information about the performance numbers displayed above

Viait www.zacksdata.com to get our data and content for your mobile app or website

Real time prices by BATS Delayed quotes by Sungard

NYSE and AMEX data is at least 20 minutes delayed. NASDAQ data is at least 15 minutes delayed
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Dominion Energy Inc. (D)

$78.20 uso

-l 78 (-2 23%)

Updated Sep 12, 2017 03:58 PM ET

Detailed Estimates

Estimates

Next Report Date 10/30/17 Earnings ESP

Current Quarter 1.06 Current Year

EPS Last Quarter 0.66 Next Year

Next Ott (12)2017) -842 NA NA

Current Year (12/2017)

Next Year (12/2018)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earntngs Report Transcript

Premium Research for D

I
Zacks Rank

Zacks Industry Rank

Zacks Sector Rank
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Growth Estimates
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0.00 4.70 0.00

0.00 9.40 0.03

3.80 1.70 2.80

6.00 6.50 NA

21.96 15.40
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Access Zacks Earnings ESP 189%
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= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Otr Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Zacks Consensus Estimate 3.43B 3.22B 12.64B 13.66B

# of Estimates 1 1 3 3

High Estimate 3.43B 3.228 12.85B 13.998

Low Estimate 3.43B 3228 12.45B 13.208

Year ago Sales 3.13B 3.08B 11.738 12.64B

Year over Year Growth Est, 9.44% 4.61% 7.76% 8.03%

Earnings Estimates

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.06 0.91 3.64 4.02

#Ot Estimates 3 3 7 7

Most Recent Consensus 1.05 0.96 3.65 4.05

High Estimate 1.08 0.96 3.75 4.13

Low Estimate 1.05 0.80 3.54 3.94

Year ago EPS 1.14 0.99 3.80 3.64

Year over Year Growth Est. -7.02% -8.42% -4.21% 10.56%

Agreement - Estimate Revisions

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 1 0 1 1

Up Last 30 Days 1 0 1 1

Up Last 60 Days 1 1 0 1

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days 2 2 2 2

Magnitude - Consensus Estimate Trend

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Current 1.06 0.91 3.64 4.02

7 Days Ago 1.06 0.91 364 4.01

30 Days Ago 1.06 0.91 364 4.01

60 Days Ago 1.05 0.93 3.65 4.02

90 Days Ago . 1.06 0.93 3.65 4.02

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Most Accurate Estimate 1.08 0,91 3.57 397

Zacks Consensus Estimate 1.06 0.91 3 64 4.02

Earnings ESP 1.89% 0.00% -2.06% -1.35%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 0.67 0.97 0.99 1.14 NA

Estimate 0.66 0.96 1.00 1.04 NA

Difference 0.01 0.01 -0.01 0.10 0.03

Surprise 1.52% 1 04% -1.00% 9.62% 280%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

Qu1k Ltnks

My Aunt Rourvs Cllsnt support Follow U

Account Types Manage Account Help Contact Us Facebook

Premium Services Update Profile About Zacks Share Feedback
Twitter
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Linkectirr

Research Preferences Privacy Policy Careers

Personal Finance Login/Password Help Performance Advertise RSS

Commentary Upgrade to Premium Site Map YOU Tube

Education Podcasts

Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On:
-_______________ 688 Rating: A+

ot 5/12/2017

BBB. cml ICr PoCie

Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advaniage led to the creation of our proven Zacks Rank stock.rating system. Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilly Virchow Krause, LLP, an independent accounting firm. Zacks Rank stock-rating system returns are computed
monthly based on the beginning 01 the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month. A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations. Zack Ranks stocks can. and otlen do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available, pricing information was not collected, or for certain oiher reasons have been excluded from these return calculations

Visit pertormance tor inlormation about the performance numbers displayed above.

Visit mww zackndata.com to get our data and content for your mobile app or website

Real time prices by BATS. Delayed quotes by Sungard.

NYSE and AMEX data is at least 20 minutes delayed NASDAQ data is at leant 15 minutes delayed.
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DTE Energy Company (DTE)

$111.27 uso

2 23 (.1.97%)

Updated Sep 12, 2017 0358 PM ET
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Estimates

Next Report Date 10/25/17 Earnings ESP 0.00%

Current Quarter 1.64 Current Year 5.42

EPS Last Quarter 0.99 Next Year 5.68

Last EPS Surprise 8.08% EPS (TTM) 5.63

ABA 2.14 P/E (Fl) 20.96

Growth Estimates DTE ND S&P

Current Qtr (09/2017) -16.33 NA NA

Next Qtr (1 2/2017) 14.81 NA NA

Current Year (12/2017) 0.00 4.70 0.00

Next Year (12/201 8) 0.00 9.40 0.02

Past 5 Years 7,00 1.70 2.80

Next 5 Years 5.90 6.50 NA

20.96 15.40 459.40

PEG Ratio 3.53 2.37 NA

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

FE

Premium Research for DTE
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Zacks Sector Rank
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Bottom 38%(164 out of 265)

Bottom 38% (10 out of 16)
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Research Reports for DTE
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View All Zacks Rank #1 Strong Buys
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0.00%

Analyst I Snapshot

More Premium Research

Sales Estimates

Current Otr Next Otr Current Year Next Year
(ND) (ND) (1212017) (12/2018)

Zacks Consensus Estimate M NA 11.188 11.35B

# of Estimates NA NA 2 2

High Estimate NA NA 11.373 11.648

Low Estimate NA NA 10.998 11.068

Year ago Sales 2.93B 2.87B 10.63B 11.183

Year over Year Growth Est. NA NA 5.18% 1.50%

Earnings Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.64 0.93 5.42 568

# of Estimates 3 2 5 5

Most Recent Consensus 1.73 0.84 5.43 5.72

High Estimate 1.73 1.02 5.45 5.75

Low Estimate 1.58 0.84 5.35 5.60

Year ago EPS 1.96 0.81 5.28 5.42

Year over Year Growth Est. -16.33% 14.81% 2.58% 4.95%

Agreement - Estimate Revisions

Current Otr Next Ott Current Year Next Year

,

- (9/2017) (12/2017) (12/2017) (12/2078)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 1 0 4 1

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days 1 2 0 1

Magnitude - Consensus Estimate Trend

Current Ott Next Ott Current Year Next Year
(9/2077) (1212017) (12/2017) (12/2018)

Current 1.64 0.93 5.42 5.68

7 Days Ago 1.64 0.93 5.42 5.68

30 Days Ago 1.64 0.93 5.42 5.68

60 Days Ago 1.65 0.98 5.34 5.68

90 Days Ago 1.65 0.98 5.34 5.68

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Most Accurate Estimate 1.64 0.93 5.42 5.68

Zacks Consensus Estimate 1.64 0.93 5.42 5.68

Earnings ESP 0.00% 0.00% 0.00% 0.00%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2077) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 1.07 1.79 0.81 1.96 NA

Estimate 0.99 1.57 0.84 1.54 NA

Difference 0.08 0.22 -0.03 0.42 0.17

Surprise 8.08% 1401% -3.57% 27.27% 11 45%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and shsring its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubled the S&P 500 with an average gain ot ÷25% per year. These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilly Virchow Krause. LLP, an independent accounting firm Zacks Rank stock-rating system returns are computed
monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month. A simple. equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and often do. change throughout the month. Certain Zacks Rank
stocks for which no month-end price was available pricing information was not collected, or for certain other reasons have been excluded from Ihese return calculations
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CMS Energy Corporation fCMS)

$48.09 usn

-1.041-211%)

Updated Sep 12, 2017 0358 PM ST

CMSi5ntWødrpodaflonl(øMS

Detailed Estimates

Estimates

Hold

Bottom 38%(164 out 01265)

Bottom 38% (10 out 0116)

Research for CMS

Chart for CMS
Chau En, cMS

______

‘

t•\j 46,50

Add to portfolio ETrame5 irnf’J

Zacks Rank:
3-Hold L .L1L JDH

Style Scores:
C Valuel D Growth I B MomentumIVGM

Industry Rank:
Bottom 38%(164 out of 269)

Estimates a CMS Energy Corporation (CMS) Detaited Estimates

10/26/17

0.68

0.41

-19.51%

2.56
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Next Report Date

Current Quarter

EPS Last Quarter

Last EPS Surprise

ABA

Growth Estimates

Current Qtr (09/2017)

Next Qtr (12/2017)

Current Year (12/2017)

Next Year (1 2/201 8)

Past 5 Years

Next 5 Years

Earnings ESP

Current Year

Next Year

EPS (TTM)

P/E(F1)

CMS IND

-3.33 NA

4598 NA

0.00 4.70

0.00 9.40

6.80 1.70

7.00 6.50

22.67 15.40

3.24 237

-6.90%

2.17

2.33

2.03

22.67

S&P

NA

NA

0.00

0.05

2.80

NA

1,148.87

NA

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript
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Access Zacks Earnings ESP -690%

Data Feed Research Reports for CMS Analyst I Snapshot

= Change in last 30 days)

View Alt Zacks Rank #1 Strong Buys

More Premium Research”

Sales Estimates

Current Ott Next Otr Current Year Next Year
(ND) (ND) (12/2017) (12/2018)

Zacks Consensus Estimate M NA 6500 6.68B

# of Estimates NA NA 4 4

High Estimate NA NA 6.65B 683B

Low Estimate NA NA 642B 6553

Year ago Sales 1.593 1 .64B 6.403 6.503

Year over Year Growth Est. NA NA 1.65% 2.65%

Earnings Estimates

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 0.68 0.42 2.17 2.33

# of Estimates 3 3 7 7

Most Recent Consensus 0.64 0.43 2.17 2.33

High Estimate 0.76 0.48 2.17 2.35

Low Estimate 0.63 0.36 2.15 2.31

Year ago EPS 0.70 0.29 2.02 2.17

Year over Year Growth Eat. -3.33% 45 98% 7.21% 7.72%

Agreement- Estimate Revisions

Current Otr Next Otr Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 1 2 0 0

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

Current Ott Next Otr Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

Current 0.68 0.42 217 2:33

7 Days Ago 068 0.42 2.17 2.33

30 Days Ago 0.68 0.42 2.17 233

60 Days Ago 0.67 036 2.17 2.34

90 Days Ago 067 0.36 2.17 233

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Ott Current Year Next Year
(9/2017) (1212017) (12/2017) (12/2018)

Most Accurate Estimate 0.63 0.48 2.15 2.32

Zacks Consensus Estimate 0.68 0.42 2.17 2.33

Earnings ESP -6.90% 13.39% -0.73% 0.55%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 0.33 0.71 0.29 0.70 NA

Estimate 0.41 0.65 0.29 0.60 NA

Difference -0.08 006 - 0.00 0.10 0.02

Surprise -19.51% 923% 0.00% 1667% 1.60%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

Quvk Links

My Aooo’jnt Cllsn: $uppor FoHow U

Account Types Manage Account Help Contact Us Facebook

Premium Services Update Profile About Zacks Share Feedback
Twitter

Zrscks Rank Subscriptions Disclosure Media
Linkectin

Research Preferences Privacy Policy Careers

Personal Finance Login/Password Help Performance Advertwe RSS

Commentary Upgrade to Premium Site Map You Tube

Education Podcasts

Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On: 888 Rating: A+
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ClvkfrProtta

Copyrighi 2017 Zacks Investment Research

Al the center of everything we do is s strong commitment to independeni research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubted the S&P 500 with an average gain of +25% per year. These returns cover
a period trom 1988-2016 and were examined and attesied by Baker Tilly Virchow Krause, LLP, an independent accounting tirm Zacks Rank stock-rating system returns are computed
monthly based on the beginning ot the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month A simple, equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return, Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning ot each month are included in fhe return calculations Zack Ranks sfocks can, and often do, change throughout the month Certain Zacks Rank
stocks for which no month-end price was available, pricing information was not collected, or for certain other reasons have been excluded from these relurn calculations

Visit performance for information abouf the performance numbers displayed above,

Visit www.zacksdata.com to get our data and Content for your mobile app or website
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NYSE and AMEX data is at least 20 minutes delayed NASDAQ data is at least 15 minutes delayed





KWalton

KWalton
PEG Public Service Enterprise Group Incorporated - Detc
10/25/17 12:52PM



A

ZACKS

AZACKS
Join Sign In Help

Our Research. Your Success.

Public Service Enterprise Group Incorporated (PEG)

$45.84 USD

-0.95 (-2 02%)

Updated Sep 12, 2017 03:58 PM ET

Detailed Estimates

Estimates

Growth Estimates

Current Ott (09/2017)

Next QIr (1 2/201 7)

Current Year (12/201 7)

Next Year (1 2/201 8)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Add to porttolio Trades from__S1Z

Zacks Rank:
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Styte Scores:
C Valuel F Growth I D MomentumlEvGM

Industry Rank:
Bottom 38%(164 out of 265)

PubIItaSi1,RDEntetØtise:Grtd11pIncorporated (PEG) Quote Over-view Estimates Public Service Enterprise Group
Incorporated (PEG) Detatled Estimates

Next Report Date

Current Quarter

EPS Last Quarter

Last EPS Surprise

ABR

10/30/17

0.85

0.57

8.77%

2.14

acks Research
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Quotes & News
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Earnings ESP

Current Year

Next Year

S (TIM)

P/E (El)

PEG

-341

-0.62

0.00

0.00

0.90

2.40

16.09

6.85

-1.18%

2.91

2,94

2.96

16.09

S&P

NA

NA

0.00

0.03

2 80

NA

856.49

NA

IND

NA

NA

4.70

9.40

1.70

6.50

1540

2.37

Premium Research for PEG
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Zacks Sector Rank

Hold

Bottom 38%(164 out of 265)

Bottom 38% (10 out of 16)



Earnings ESP

Research Reports for PEG

= Change in last 30 days)

View All Zacks Rank 1 Strong Buys

More Premium Research

Cpcs G--95d Montage

Access Zacks
Data Feed

Style Scores
C Value I F Growth I D Momentum I VGM
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Analyst I Snapshot

Predict to see real-time community sentiment

Wednesday In a Week In a Month In 3 Months

PEG
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Sales Estimates

Current Otr Next Qtr Current Year Next Year
(ND) (ND) (12/2017) (12/2018)

Zacks Consensus Estimate M NA 10.13B 10.61B

# ot Estimates NA NA 4 4

High Estimate NA NA 10.9DB 11.625

Low Estimate NA NA 9.215 9.365

Year ago Sales 2.455 2.09B 9.065 10.13B

Year over Year Growth Est. NA NA 11.75% 4.79%

Earnings Estimates

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 0.85 0.54 2.91 2.94

# ot Estimates 3 3 4 5

Most Recent Consensus 0.85 0.50 2.90 3.00

High Estimate 0.86 0.61 2.95 3.00

Low Estimate 0.84 0.50 2.87 2.87

Year ago EPS 0.88 0.54 2.90 2.91

Year over Year Growth Est. -3 41% -0.62% 0.17% 1 07%

Agreement - Estimate Revisions

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 0 0 2 2

Down Last 7 Days 1 1 1 0

Down Last 30 Days 1 1 1 0

Down Last 60 Days 3 1 0 1

Magnitude - Consensus Estimate Trend

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Current 0.85 0.54 2.91 2.94

7 Days Ago 0.85 0.54 2.91 2.94

30 Days Ago 085 0.54 2,91 2.94

60 Days Ago 0.88 0.54 2,89 2.92

90 Days Ago 0.89 0.54 2.89 2.93

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Qtr Current Year Nest Year
(9/201 7) (12/2017) (12/2017) (12/2018)

Most Accurate Estimate 0.84 0.61 2.90 2.93

Zscks Consensus Estimate 0.85 0.54 2.91 2.94

Earnings ESP -1.18°’ 13.66% -0.17% -020%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2076) Average Surprise

Reported 062 092 0.54 0.88 NA

Estimate 0.57 0.84 0.52 0.81 NA

Difference 0.05 0.08 0.02 0.07 0.06

Surprise 8.77% 952% 3 85% 8.64% 7.70%

Quarterly Estimates By Analyst

Zacks Premium Subscription Requited Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Education Podcasts

Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On:
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BBS Click for Profile

Copyright 2017 Zacks Investment Research

At the center ot everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubted the S&P 500 with an average gain of +25% per year These returns cover
a period lrom 1988-2016 and were examined and attested by Baker Tilly Virchow Krause, LLP, an independent accounting firm Zacks Rank stock-rating system returns are computed
monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month A simple, equally-weighted average
return of alt Zacks Rank stocks is calculated to determine the monthty return The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return catculations Zack Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank
stocks for which no month-end price was available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations

Visit performance for information about the performance numbers displayed above

Visit www zacksdata.corn to get our data and content for your mobite app or website.
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Alliant Energy Corporation (LNT)

$42.76 USD

-086 (-I .97%)

Updated Sep 12, 2017 03:58 PM ST
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Detailed Estimates

Estimates

Growth Estimates

Current Qtr (09/2017)

Next Qtr (12/2017)

Current Year (12/2017)

Next Year (12/2018)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for LNT
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AZACKS
Our Research. Your Success.

Add to porttolio [i Trades front

Zacks Rank:
3-Hold iLl Li Li

Style Scores:
B Value I C Growth I D Momentum I VGM

Industry Rank:
Bottom 38%(164 out of 265)

_Ntt)cQuote Overview Estimates” Alliant Energy Corporation (LNT) Detailed Estimates

Next Report Date
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Current Year

Next Year
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6.88
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0.00
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Access Zacks
Data Feed

0 Value I C Growth I D

Earnings ESP

Research Reports for LNT

= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

Momentum I VGM

0.00%

Analyst I Snapshot

More Premium Research’

Sales Estimates

Current Otr Next Ott Current Year Next Year
(ND) (ND) (ND) (ND)

Zacks Consensus Estimate M NA M M

# of Estimates NA NA NA NA

High Estimate NA NA NA NA

Low Estimate NA NA NA NA

Year ago Sales 924.60M 797.OOM 3.32B NA

Year over Year Growth Est. NA NA NA NA

Earnings Estimates

Current Otr Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Zacks Consensus Estimate 0.86 0.31 2.00 2.13

#01 Estimates 2 2 5 5

Most Recent Consensus 0.86 0.30 2.00 2.15

High Estimate 0.86 0.31 2.01 2,16

Low Estimate 0.85 0.30 2.00 2.10

Year ago EPS 0.80 0.28 1.88 2,00

Year over Year Growth Est. 6.88% 8.93% 6.49% 6.39%

Agreement - Estimate Revisions

Current Ott Next Ott Current Year Next Year
, (9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 1 0 1 1

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days . , 0 1 0 0

Magnitude - Consensus Estimate Trend

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Current 0.86 0.31 2.00 2.13

7 Days Ago 0.86 0.31 2.00 2.13

30 Days Ago 0.86 0.31 2.00 2.13

60 Days Ago 0.85 0.33 2.00 2.13

90 Days Ago 0.85 0.33 2.00 2.12

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Most Accurate Estimate 0.86 0.31 2.00 2.12

Zacks Consensus Estimate 0.86 0.31 2.00 2.13

Earnings ESP , 0.00% 0.00% -0.10% , -0.47%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 0.41 0.43 0.28 0.80 NA

Estimate 0.39 045 0,28 0.87 NA

Difference 0.02 -0.02 0.00 -0.07 -002

Surprise 513% -4.44% 000% -805% -1.84%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and sharing its protitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year These returns cover
a period from 1988-2016 and were esamined and attested by Baker Tilly Virchow Krause, LLP, an independent accounting firm Zacks Rank stock-rating system returns are computed
monthly based on the beginning of ihe month and end of the month Zacks Rank stock prices plus any dividends received during that particular month A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and otten do, change throughout the month. Certain Zacks Rank
stocks for which no month-end price was available pricing information was not collected, or for certain other reasons have been excluded from these return calculations.
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NextEra Energy, Inc. (NEE)

$1 49.13 usi
-247 (-1.63°o)

Updated Sep 12, 20170358 PM ST

Growth Estimates

Current Ott (09/2017)

Next Ott (12/2017)

Current Year (1 2/2017)

Next Year t12/2018)

Pest 5 Years

Next 5 Years 7.40 6.50 NA

22.58 15.40 371.01

PEG Ratio 306 2.37 NA

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript
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1.44 NA NA

14.05

0.00

0,00

6.90

NA

4.70

9.40

1.70

NA
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PE

Zacks Rank V Hold

Zacks Industry Rank Bottom 38%(164 out ot 265)

Zacks Sector Rank Bottom 38% (10 out of 16)
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Access u:ks Earnings ESP 1.42%

Data Feed Research Reports for NEE Analyst I Snapshot

= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Otr Next Otr Current Year Next Year
9/2017) (12/2017) (12/2017) (1 2/2018)

Zacks Consensus Estimate 4.92B 3.91B 17 206 17.95B

# of Estimates 2 2 5 5

High Estimate 5.OB 4 216 17.60B 18 190

Low Estimate 4.83B 3.600 16.826 17 490

Year ago Sales 4.816 3.70B 16.166 17.20B

Year over Year Growth Eat. 2.40% 5.69% 6 46% 4.38%

Earnings Estimates

Current Qtr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.77 1.38 6.71 7.23

# of Estimates 4 4 8 8

Most Recent Consensus 1.75 1,44 6.75 7.25

High Estimate 1.84 1.44 6.75 7.32

Low Estimate 1.73 1.35 6.65 7.05

Year ago EPS 1.74 1.21 6.19 671

Year over Year Growth Eat. 1.44% 14.05% 6.34% 7.83%

Agreement - Estimate Revisions

Current Otr Next Qtr Current Year Next Year
. (9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 1 1

Up Last 30 Days 0 0 1 1

Up Last 60 Days 0 1 4 6

Down Last 7 Days 1 0 0 0

Down Last 30 Days 1 0 0 0

Down Last 60 Days 3 2 0 0

Magnitude - Consensus Estimate Trend

Current Qtr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Current 1.77 1.38 6.71 7.23

7 Days Ago 1.78 1.39 6.70 7.22

30 Days Ago 1.78 1.39 6.70 7.22

60 Days Ago 1.81 1.35 6.67 7.19

90 Days Ago 1.85 1.36

.

6.65 7.12

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Qtr Current Year Next Year
(9/2017) (12/2017) (1212017) (1212018)

Most Accurate Estimate 1.79 1.36 6.70 7.23

Zacks Consensus Estimate 1.77 1.38 671 7.23

Earnings ESP 1.42% .1.45% -0.09% ,
-0.02%

Surprise - Reported Earnings History



Quartet Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 1.86 1.75 1.21 1.74 NA

Estimate 1.76 1.56 1.29 1.65 NA

Difference 0.10 0.19 -0.08 0.09 0.08

Surprise 5.68% 12 18% -620% - 545% 428%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

At the center of everything we do isa 5trong commitment to independent research and sharing Is profitable discoveries with Investors This dedication to giving investors a trading
advantage led to the creation ot our proven Zacks Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year. These returns cover
a period trom 1988-2016 and were examined and attested by Baker Tilly Virchow Krause. LLP, an independent accounting tirm Zacks Rank sleek-rating system returns are computed
monthly based on the beginning ot the month and end of the month Zacka Rank stock prices plus any dividends received during that particular month. A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthly return. The monthly relumns are then compounded to arrive at the annual return. Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning ot each month are included in the return calculations Zack Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank
stocks for which no month-end price was avaitable, pricing information was not collected, or for certain other reasons have been excluded from these return calculations

Visit peitormamico tor information about the performance numbers displayed above

Visit www zaeksdata.com to get our data and content for your mobile app or websile
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Sempra Energy (SRE)

$118.32 uso

-1 83 (-1 52°c)

Updated Sep 12, 2017 03:58 PM ET

Chart for SRE
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Style Scores:
C Valuel C Growth I C Momentum ILVGM

Industry Rank:
Top 28%(75 out of 265)

Sempra Eflei’gt’SRElIoid Ottertiiew” Estimates’ Sempra Energy (SRE) Detailed Estimates

Detailed Estimates

Estimates

Next Report Date 11/1/17 Earnings ESP

Research for SHE

Current Quarter

EPS Last Quarter

Last EPS Surprise

ABR

1.01

0.80

37.50%

1.94

ICKI Research
)etall•d EstImate.

Quotes & News
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Options

5.19

5.53

5.38

23.15

Current Year

NexI Year

EPS (TTM) -

PIE (Fl)

SHE

-0.98

-10.97

0.00

0.00

3.50

8.50

Growth Estimates IND S&P

Current QIr (09/201 7) NA NA

Next QIr (1 2/2017) NA NA

Current Year (12/2017) 11.80 0.00

Next Year (12/201 8) 570 0.02

PastS Years -0 10 2.80

Next 5 Years 7.50 NA

P5 23.15 18.70 479.71

PEG Ratio 2.72 2.49 NA

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for SRE
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Zacks Rank

Zacks Industry Rank

lacks Sector Rank

Style Scores
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Access Zacks Earnings ESP -3.96%

Data Feed Research Reports for SRE Analyst I Snapshot

= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research

Sales Estimates

Current Ott Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 2.78B 3.088 11 228 11 65B

#01 Estimates 1 1 3 3

High Estimate 2.788 3.088 11.46B 12.02B

Low Estimate 2.78B 3088 10.778 11.13B

Year ago Sales 2.548 2.878 10.18B 11 22B

Year over Year Growth Eat. 9.51% 7.45% 10.16% 382%

Earnings Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (12/2018)

Zacks Consensus Estimate 1.01 1.35 5.19 5.53

# of Estimates 4 3 6 6

Most Recent Consensus 1.00 1.31 5.13 5.55

High Estimate 1.08 1.44 525 5.66

Low Estimate 0.97 1.31 5.10 5.48

Year ago EPS 1.02 1.52 5.05 5.19

Year over Year Growth Est. -0.98% -1 0.97% 2.71% 6.65%

Agreement - Estimate Revisions

Current Ott Nest Otr Current Year Next Year

. - -

- (9/2017) (12/2017) (12/2017) (12/2018)

UpLast7Days 0 0 1 0

Up Last 30 Days 0 0 2 0

Up Last 60 Days 0 0 2 1

Down Last 7 Days 0 0 0 1

Down Last 30 Days 0 0 0 2

Down Last 60 Days 1 1 0 - 2

Magnitude - Consensus Estimate Trend

Current Ott Next Otr Current Year Next Year
(9/201 7) (12/2017) (12/2017) (12/2018)

Current 1.01 1.35 5.19 5.53

7 Days Ago 1.02 1.31 5.15 5.56

30 Days Ago 1.02 1.31 5.14 5.59

60 Days Ago 1.06 1.40 5.11 5.61

90 Days Ago 1.02 1.42
- 5.10 5.61

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Ott Next Otr Current Year Next Year

- -

(9/2017) (12/2017) (1212017) (12/2018)

Most Accurate Estimate 0.97 1.44 5.21 552

Zacks Consensus Estimate - 1.01 1.35 5.19 5.53

Earnings ESP -3.96% 6 41% 0.51% -0.30%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/201 7) (3/2017) (12/2016) (9/201 6) Average Surprise

Reported 110 1.74 1.52 1.02 NA

Estimate 0.80 1.59 1.42 0.97 NA

Difference 0.30 0.15 0.10 0.05 0.15

Surprise 37.50°k 943% 7.04% 515% 14.78%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

Qiio’ Jnks
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Account Types Manage ccount Help Contact Us Facehook

Premium Services Update Profile About Zacks Share Feedback
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Commentary Upgrade to Premiurtr Site Map You Tube
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Zacks Advisor Tools Earnings Calendar

Zacks Research is Reported On: 886 Rating: A+

Chrk for Profle

Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commdmenl to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation ot our proven Zacks Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year. These returns cover
a period from 1988-2016 and were examined and attested by Baker Titly Virchow Xrause LLP an independent accounting firm Zacks Rank stock-rating system returns are computed
monthly based on the beginning at the month and end of the month Zacks Rank stock prwes plus any dividends receive0 during that particular month A simple. equally-weighted average
return ot all Zacka Rank stocks is calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return Only Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank
stocks for which no month-end price was available pricing information was not collected, or for certain other reasons have been excluded from these return calculations

Visit perfotmartce for information about the performance numbers displayed above,

Visit www zacksdata.com to get our data and content for your mobile app or website

Real time prices by BATS Delayed quotes by Sungard
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Vectren Corporation (VVC)

$66.53 uso

-1 65 (-2 42%)

Updated Sep 12, 2017 0358 PM Et

Detailed Estimates

Estimates

Next Report Dale 11/1/17 Earnings ESP 0.00%

Current Quarter 0.67 Current Year 2.62

EPS Last Quarter 0.43 Next Year 2.80

Last EPS Surprise 4.65% EPS )TTM) - 2.70

ABR 2.86 P/E (Fl) 26.03

Growth Estimates VVC IND S&P

Current Qtr (09/201 7) -10.14 NA NA

Next Qtr (12/2017) -4.76 NA NA

Current Year (1 2/2017) 0.00 11.80 0.00

Next Year (12/2018) 0.00 5.70 0.04

Past 5 Years 7.50 -0.10 2.80

Next 5 Years 5.50 7.50 NA

26.03 18.70 950.86

4.73 2.49 NA

PE

PEG Rato

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for VVC
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Top 28%(75 Out ot 265)

Bottom 38% (10 Out ot 16)
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Access Zacks Earnings ESP 000%

Data Feed Research Report for VVC Snapshot

= Change in last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research,

Sales Estimates

Current Otr Next Otr Current Year Next Year
(ND) (ND) (1212017) (1212018)

Zacks Consensus Estimate NA 2.68B 2.89B

# of Estimates NA NA 1 1

High Estimate NA NA 2.68B 2.8gB

Low Estimate NA NA 2 EBB 2.8gB

Year ago Sales 631 GOM 699.OOM 2 45B 2 68B

Year over Year Growth Eat. NA NA 9.50% 7.76%

Earnings Estimates

Current Otr Next Otr Current Year Next Year
(9/2017) (12/2017) (12/2017) (1212018)

Zacks Consensus Estimate 0.67 0.80 2.62 280

# of Estimates 2 1 6 6

Most Recent Consensus 0.68 0.80 260 2.80

High Estimate 0.68 0.80 2.65 2.85

Low Estimate 0.65 0,80 260 2.75

Year ago EPS 0.74 0.84 2.55 262

Year over Year Growth Est. -10.14% -4.76% 2.62% 7.01%

Agreement - Estimate Revisions

Current Otr Next Ott Current Year Next Year

. -

(9/2017) (12/2017) (12/2017) (12/2018)

Up Last 7 Days . 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 0 0 0 0

Down Last 7 Days 0 0 0 0

Down Last 30 Days 0 0 0 0

Down Last 60 Days , 1 1 , , 1 , 1

Magnitude - Consensus Estimate Trend

Current Otr Next Ott Current Year Next Year
, (9/2017) (12/2017) (12/2017) (12/2018)

Current 0.67 0.80 2.62 2.80

7 Days Ago 0.67 0.80 262 2.80

30 Days Ago 0.67 0.80 262 2.80

60 Days Ago 0.70 0.82 262 2.81

90 Days Ago , - 0.70 - 0.82 262 2.80

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Otr Next Otr Current Year Next Year
, (9/2017) (12/2017) (12/2017) (12/2018)

Most Accurate Estimate 0.67 0.80 2.63 2.80

Zacks Consensus Estimate 0.67 0.80 2.62 2.80

Earnings ESP , 0.00% 0.00% 032% , 0.00%

Surprise - Reported Earnings History



Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(6/2017) (3/2017) (12/2016) (9/2016) Average Surprise

Reported 0.45 0.67 0.84 0.74 NA

Estimate 0.43 0.65 0.78 0.64 NA

Difference - 0.02 0.02 0.06 0.10 0.05

Surprise 465% 308% 7.69% 15 63% 7.76%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Copyright 2017 Zacks Investment Research

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors This dedication to giving investors a trading
advantage led to the creation of our proven Zacks Rank stock-rating system Since 1988 it has more than doubled the S&P 500 with an average gain of +25% per year These returns cover
a period from 1988-2016 and were examined and attested by Baker Tilly Virchow Krause LLP, an independent accounting firm. Zacks Rank stock-rating system returns are computed
monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular month A simple equally-weighted average
return of all Zacks Rank stocks is calculated to determine the monthiy return The monthly returns are then compounded to arrive at the annual return Onty Zacks Rank stocks included in
Zacks hypothetical portfolios at the beginning of each month are included in the return calculations Zack Ranks stocks can and often do change throughout the month Certain Zacks Rank
stocks for which no month-end price was available, pricing information was not collected, or for certain other reasons have been excluded from these return catcuiations

Visit performance for information about the performance numbers dispiayed above

Visit www zacksdafa,corn to get our data and content for your mobile app or website

Real time prices by BATS. Delayed quotes by Sungsrd
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Scana Corporation fSCG)

$59.06 uso

-o 62 (-1.04%)

Updated Sep 12, 2017 0358 PM ET

ScàhOtpfioSOU68

Detailed Estimates

Estimates

Growth Estimates

Current Ott (09/2017)

Next Qtr (12/201 7)

Current Year (12/2017)

Next Year (12/2018)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for SCG

Zacks Rank

Zacks Industry Rank

Zacks Sector Rank

Style Scores

Ifltet Symbol

IND S&P

NA NA

NA NA

0.00 4.70 000
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Bottom 38%(164 Out 01265)

Bottom 38% (10 out of 16)
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Zacks Rank:
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Industry Rank:

Bottom 38%(164 out of 265)

Estimates Scana Corporation (SCG) Detailed Estimates

Next Report Date 10/26/17 Earnings ESP -9.12%

Current Quarter 1.13 Current Year 4.22

EPS Last Quarter 0.74 Next Year 4.31

Last EPS Surprise 14.86% EPS tTTM) 4.23

ABR 2.53 P/E (Fl) 14.13

Research for SCG
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Earnings ESP

Research Reports for SCG

= Change in last 30 days)

View All Zacks Rank 1 Strong Buys

More Premium Research

Zacks Consensus Estimate

# ot Estimates

Most Recent Consensus

High Estimate

Low Estimate

Year ago EPS

Year over Year Growth Est.

Current Ott
(9/2017)

113

3

1.17

1.20

1.03

1.32

-1414%

QD:’c’s Gssk Vcts9e

Access Zacks
Data Feed

B Value I C Growth I A Momentum IEJVGM

-912%

Analyst I Snapshot

Sales Estimates

Current Ott Next Otr Current Year Next Year
(ND) (ND) (12/2017) (12/2018)

Zacks Consensus Estimate M NA 4.468 4,646

# ot Estimates NA NA 3 3

High Estimate NA NA 4.818 5.056

Low Estimate NA NA 4.228 4.42B

Year ago Sales 1 .09B 1.066 4.236 4 466

Year over Year Growth Eat. NA NA 5 45% 4.00%

Earnings Estimates

Next Ott Current Year Next Year
(12/2017) (1212017) (12/2018)

1.03 4.22 4.31

3 4 5

1.01 4.23 4.30

1.05 4.25 4.70

1.01 4.15 4.10

0.87 4.16 4.22

1801% 1,44% 213%

Agreement - Estimate Revisions

Current Ott Next Ott Current Year Next Year
(9/2017) (12/2017) (1 2/2017) (12/2018)

UpLast7Days 0 0 0 0

Up Last 30 Days 0 0 0 0

Up Last 60 Days 0 0 0 0

Down Last 7 Days 0 0 1 1

Down Last 30 Days 0 0 1 1

Down Last 60 Days , , , 2 -. 2 0 , , 3
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EXECUTIVE SUMMARY

U.S. investor-owned electric utilities (electric “IOU s”) in jurisdictions with historical

test year rate cases are grappling today with financial stresses that threaten their ability to

serve the public well. Unit costs are rising because growth in sales volumes and other billing

determinants is not keeping pace with growth in cost. Cost growth is stimulated by the need

to rebuild and expand legacy infrastructure and to meet environmental and other public

policy goals. In this situation historical test years, still used in almost 20 U.S. jurisdictions,

can erode credit quality and condemn lOUs to chronic underearning.

This report provides an in depth discussion of the test year issue. It includes the

results of empirical research which explores why the unit costs of electric lOUs are rising

and shows that utilities operating under forward test years realize higher returns on capital

and have credit ratings that are materially better than those of utilities operating under

historical test years. The research suggests that shifting to a future test year is a prime

strategy for rebuilding utility credit ratings as insurance against an uncertain future.

ChAPTER 1 (FORWARD TEsT YEARs) provides an introduction to test year issues. Problems

with historical test years are discussed. We explain that the “matching principle” used to

rationalize historical test years assumes that cost and revenue remain balanced. This

assumption doesn’t hold when unit cost is rising. In a rising unit cost environment, rates

based on historical test years are uncompensatory even in the year they are implemented. As

a result, operating risk increases, raising the cost of obtaining funds in capital markets.

Service quality may be compromised. Customers receive out of date price signals that

encourage excessive consumption. The problems are aggravated when rate hearings are

protracted. Utilities commonly respond with more frequent rate case filings but these raise

regulatory cost, weaken performance incentives, and distract managers from their basic

business while still not giving utilities sufficient attrition relief. It is unfair to expect utilities

to offset revenue shortfalls produced by regulatory lag with higher prodttctivity and

unrealistic to think that they can do so. Forward test years can yield better results for titilities

and their customers.
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The unit cost trends of utilities are driven by conditions that are substantially beyond

their control. These conditions include trends in input prices, productivity, and the average

use of utility services by customers. For the matching principle to work, some combination

of growth in utility productivity and average use must offset input price inflation.

Utility efforts to promote customer energy conservation slow growth in average use,

thereby raising unit cost and making historical test year rates less compensatory. forward

test years can anticipate the slower growth in average use that results from utility

conservation programs. They therefore help to remove utility disincentives to promote

conservation aggressively.

The forecasts of costs and billing determinants that are made in a forward test year

proceeding are uncertain but involve conditions that are at most two years into the future. A

large part of utility cost is no more difficult to budget under forward test years than under

historical test years. More volatile components of cost are often subject to true-up

mechanisms. Conservative, well-reasoned methods for making forecasts are available. In a

rising unit cost environment, the uncertainty of forecasts is less of a concern than the bias of

historical test year rates.

Utilities seeking forward test years must be mindful of their high evidentiary burden.

The following rate case measures bolster confidence.

o Provide concrete evidence as to why future test years and not historical test

years are needed under current circumstances. Evidence concerning trends in

the unit cost of utilities and in key unit cost drivers is especially pertinent.

o Provide cost and billing determinant data for one or more historical reference

years and carefully explain methodologies for predicting cost and billing

determinant changes between those years and the forward test year.

o Use forecasting methods that are transparent and based on reason but not

needlessly complex.

o Routine variance reports comparing costs and billing determinants to utility

forecasts can increase comfort that forecasts are unbiased.

CHAPTER 2 (TEsT YEAR HISTORY) presents a brief history of test years in the United States.

Historical test years became the norm in the U.S. because periods of stable or declining unit
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cost, made possible by slow price inflation and brisk growth in utility productivity and

average use, were the rule rather than the exception in the electric utility industry prior to the

late 1 960s. Growth in productivity and average use have slowed enough in subsequent

decades that unit cost has frequently risen. Under favorable business conditions, unit cost

can still be fiat for several years, making historical test years more reasonable. However,

conditions like these can give way to conditions in which unit cost rises for years at a time.

Forward test years were adopted in many jurisdictions during the 1 970s and 1 980s as

unit cost grew briskly, spurred by input price inflation and slower growth in average use and

utility productivity. Unit cost growth was flat during most of the 1990s because business

conditions driving unit cost growth were more favorable. Input price inflation slowed.

Investment needs were more limited, as many utilities grew into capacity added during the

construction cycle of the 1970’s and early 1980’s. Average use grew less rapidly than in the

past but nonetheless increased appreciably in most years. Under these conditions, utilities

were sometimes able to commit to multiyear base rate freezes.

Unit cost growth has since rebounded due to higher inflation, increased plant

additions, and slowing growth in average use. Commissions in several states with historical

test year traditions have recently moved in the direction of forward test years. Many of these

states are in the West, where comparatively rapid economic growth has stimulated plant

additions. The ranks of U.S. jurisdictions that use alternatives to historical test years have

swollen and now encompass well over half of the total.

In summary, historical test years became the norm in U.S. rate cases during decades

when unit cost was flat or declining due to remarkably brisk utility productivity and average

use. Under contemporary conditions, in which average use grows slowly, if at all, and the

productivity growth of utilities is more like that of the economy, unit cost may rise for

extended periods undermining the matching principle.

Ci; APTER 3 (EMPIRICAL SUPPORT FOR FORWARD TEST YEARS) presents results of some

empirical research on test year issues. In original work for this paper, we calculated the unit

cost trends of a sample of vertically integrated electric utilities from 1996 to 2008. Trends in

business conditions that drive unit cost growth were measured. We also considered how test

year policies affect credit metrics and utility operating performance.

3
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flere are some salient results.

o The unit cost of sampled utilities was fairly stable from 1996 to 2002 but has

since rebounded, averaging 2.3% annual growth from 2003 to 200$. The

underlying causes of rising unit cost included higher input price inflation and

capital spending and slower growth in the average system use of residential

and commercial customers.

o In the three year period from 2006 to 200$ average use actually declined for

the typical utility, pulled down by sluggish economic growth and government

policies that encourage conservation. The decline was especially marked in

states with large conservation programs.

o These results suggest that many lOUs may not be able in the future to count

on brisk growth in average use by residential and commercial customers to

buffer the impact on unit cost growth of input price inflation and increased

plant additions. The problem will be considerably more acute in service

territories where there are aggressive conservation programs.

o Utilities operating under forward test years were more profitable and had

better credit ratings on average than those of utilities operating under

historical test years. For example, from 2006 to 200$ utilities operating under

forward test years realized an average return on capital of 9.2% and

maintained a typical credit rating between A- and BBB+ whereas the utilities

operating under historical test years realized an average return of 7.9% and

maintained a typical credit rating between BBB and BBB-.

o Examination of recent trends in operation and maintenance (“O&M”)

expenses of utilities provides no evidence that historical test years encourage

better cost management.

CLIAPTER 4 (CoNcLuDING REMARKS) provides some suggestions as to how interested

regulators can get started down the road to forward test years.

1. Allow a forward test year on a trial basis for one interested utility.

4
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2. Allow forward test years on an as needed basis when a utility makes a

convincing case that rising unit costs make historical test years unjust and

unreasonable.

3. Borrow one or two of the methods used in FlY rate cases to make additional

adjustments to historical test year costs and billing determinants. For

example, historical test year O&M expenses can be adjusted for forecasts of

price inflation prepared by respected independent agencies. Special

adjustments can he made for large plant additions that are expected to be

finished in the near future.

4. Try a current test year (essentially the year of the rate case), which involves

forecasts only one year into the future. Current test years can he combined

with interim rate increases which are subject to true up when the rate case is

finalized. A combination of a current test year and interim rates eliminates

regulatory lag without the necessity of a two year forecast.

In states where regulators aren’t ready to abandon historical test years but are

sympathetic to the attrition problems caused by rising unit costs. alternative measures are

available to relieve the financial attrition. Options include the following:

1. Make sure that historical test year calculations incorporate the full array of

normalization, annual izati on, and known and measurable change adj ustments

that are used in other jurisdictions.

2. Grant utilities interim rate increases at the outset of a rate case. Even when

later adjusted for the final rate case outcome, interim rates effectively reduce

regulatory lag by a year.

3. Capital spending trackers can ensure timely recovery of the costs of plant

additions. without rate cases, as assets become tised and useful.

4. Several methods have been established to compensate utilities for acceleration

in unit cost growth that results from flat or declining average system use.

These include decoupling true up plans, lost revenue adjustment mechanisms,

and higher customer charges.

5. Multiyear rate plans can give utilities rate escalation between rate cases for

inflation and other business conditions that drive cost growth.

5
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1. FORWARD TEST YEARS

This chapter provides an in depth discussion of test year issues. Basic test year

concepts are introduced in Section 1.1. The rationale for forward test years is discussed in

Section 1 .2. The kinds of evidence used in forward test year proceedings are explored in

Section 1.3.

1.1 BASIC CONCEPTS

1.1.1 Rate Cases

In the United States, rates for the services of energy utilities are periodically reset by

regulators in litigated proceedings called rate cases. These cases typically take about nine or

ten months to resolve and sometimes end in a settlement between contending parties which is

approved by the regulator. The first year following approval of new rates is called the “rate

year”.

In a rate case, rates are reset to reflect the cost and service levels of the utility in a test

year. The first step in this process is to establish a revenue “requirement” that is

commensurate with a cost for service deemed reasonable for test year operating conditions.

Rates are then established which recover the revenue requirement given the levels of service

provided in the test year. The service levels (e.g. the number of customers served and the

power delivery volume) are sometimes called “billing determinants”.

Bills of energy utilities often contain charges to recover the cost of energy

commodities (e.g. fuel and purchased power) procured on a customer’s behalf which are

separate from the charges to recover the cost of capital, labor, and other inputs used to

operate their systems. The rates that recover the costs of non-energy inputs are commonly

called “base” rates. Base rate revenues are sometimes called “margins”.

Rates for the cost of energy procurement are commonly subject to true ups to recover

the actual cost of energy procured. Base rates, on the other hand, have traditionally been

reset only in rate cases. The earnings of utilities thus depend primarily on the difference

between their base rate revenues and the cost of their base rate inputs.

1.1.2 Historical Test Years

Various kinds of test years are used in rate cases today. An historical test year

(“HTY”) is a twelve month period that ends before the rate case filing. It typically ends a

6
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few months before the filing becattse it is desirable for the test year to be as current as

possible but it takes several months to properly account for a year of costs and take the other

steps needed to prepare a rate case. The year between an historical test year and the rate year

is sometimes called the “bridge year”.

The passage of time between a test year and the rate year is sometimes called

“regulatory lag”.1 The lag between an historical test year and the rate year is typically two

years. A utility filing for new rates in calendar 2011, for example, would typically file in

March or April of 2010 using a calendar 2009 test year. Thus, historical test year rates

applicable in 2011 would typically reflect business conditions in 2009.

Regulatory lag in this case has several causes. One is the necessity of using a year of

historical data in the rate case filing. Another is the time required to prepare a rate case

filing. Still another is the time required to execute the rate case and reach a final decision on

new rates.

Historical test year data are usually adjusted in some fashion to make rates more

relevant to rate year business conditions. Costs and hilling determinants are often normalized

for the effects of volatile business conditions on the grounds that there is no reason to expect

these conditions to be abnormal during the rate year. For example, if residential and

commercial delivery volumes during an historical test year were elevated by unusually high

summer temperatures, they may be statistically normalized to reflect average summer

weather conditions. Other examples of abnormal events that can prompt normalization

adjustments include ice storms, recessions, and extended generation plant outages.

Cost and output conditions in the historical test year may also be “annualized”.

Effects may be removed, for a full year, of conditions that occurred during part of the HTY

but are not expected to continue. One example would be costs reported for the HTY that

pertained to years before the test year. Another would be the volume and peak demand of a

large industrial customer who has closed its local operations.

Impacts of conditions that occurred only during certain months of the test year and

are expected to prevail in the near future may also be annualized. For example, the value of

the rate base at the end of an historical test year is sometimes assumed to be applicable for

This is one of several definitions of “regulatory lag” which are sometimes used in discussions of regulation.
Another is the length of time between rate cases.

7
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the entire year for purposes of calculating depreciation and the return on rate base. If union

wage rates are raised in the last month of the HTY pursuant to the terms of a labor contract,

labor expenses may be adjusted so that the higher cost per employee is effective for the entire

year.

Cost and output data may, additionally, be adjusted for “known and measurable”

(sometimes called “imminent certain”) changes that have already occurred since the

historical test year or are likely to occur in the near future. For example, if a labor contract

provides for an escalation in union wages in the bridge year, HTY cost may be adjusted to

reflect the wage rates provided in the contract.

The adjustments made to HTY cost and billing determinants vary across jurisdictions.

While all such adjustments tend to make rates more relevant to rate year conditions, the UTY

adjustment process often ignores important changes in business conditions that occur

between an historical test year and a rate year. Here are some typical omissions.

• Cost is ustially not adjusted to reflect future inflation in the prices of materials,

services, and new equipment because the extent of such inflation isn’t known

with certainty.

• Costs of plant additions in the bridge year and the rate year are often omitted

if their completion date and/or fInal cost aren’t known with certainty.

• Billing determinants are usually not adjtisted to reflect trends that are likely to

occur after the test year because these are not known with certainty.

• Adjustments for known and measurable changes are sometimes limited

arbitrarily to the bridge year.

1.1.3 Forward and Hybrid Test Years

A forward or future test year (“fTY”) is a twelve month period that begins after the

rate case is filed. Test year cost and billing determinants must in this case be forecasted, and

forward test years are for this reason sometimes called forecasted test years. Utilities in some

jurisdictions file rate cases with multiple forward test years. In the Canadian province of

Alberta, for instance, it has recently been common for utilities to file for two forward test

years in a rate case.

Most commonly, a forward test year begins about the time that the rate case is

expected to end. The test year is then the same as the rate year. A utility filing on April 1

8
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2010, for instance, might use calendar 2011 as its test year on the assumption that the rate

case will take nine months to complete.

Some utilities use FlYs that begin about the time of the rate case filing. This kind of

test year may be called a “current” FTY. The initial filing is in this case based entirely on

forecasts but some months of actual data for the test year become available in the course of

the proceeding.

Utilities in some states make rate case filings using test years that encompass some

months be/öre the filing and some months a/Ierwcirds. Data for all months of the test year

are then likely to become available during the course of the filing. This kind of test year has

been called a “hybrid” or “partial” test year.

1.2 RATIONALE FOR FORWARD TEST YEARS

1.2.1 The Financial Challenge

The Key Role of Unit Cost

We have noted that the rates that result from a rate case are designed to recover a

reventte requirement that equals cost in a test year. In the case of an historical test year the

new rates embody business conditions that are typically about two years older than those of

the rate year. Business conditions are likely to change between an historical test year and the

rate year, causing both cost and revenue to differ from the l-ITY level. For rates to be exactly

compensatory, base rate cost and revenue must differ from their 1-ITY levels in the same

proportion.

The assumption that cost and revenue remain in balance underlies the matching

principle that regulators still use to rationalize historical test years. Kamershen and Paul note

in a thoughtful 197$ article on regulatory lag that “Philosophically, the strict [historical] test

year assumes the past relationship among revenues, costs, and net investment will continue

into the future.”2 A 2003 NARUC Rate Cctse and Audit Manual states in this regard that

When looking at an historical test year, one of the first questions asked is
whether the test year is too stale to make it a reasonable basis upon which to
establish rates for a future period... In looking at the months beyond the end
of the test year, have the growth rates for rate base, expenses, and revenues all
remained fairly close and constant, maintaining the test year relationship

2 David R. Kamershen and Chris W. Paul II, “Erosion and Attrition: A Public Utility’s Dilemma”, Public
Utilities fortnightft, December 1978, p. 23.
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among these three elements, or has one element changed dramatically, making
the test year out of kilter with current operations? If so, can this situation be
resolved through adjustments to the test year?3

Cost in the rate year is likely to be substantially higher than cost in an historical test

year. To understand why, consider that cost growth in any business can be decomposed into

inflation in the prices it pays for inputs plus the growth in its output less the growth in its

productivity:

growth Cost = growth input Prices + growth Output growth Productivity. [1]

The productivity growth of a business is typically not rapid enough to offset the combined

effects of input price inflation and output growth. A recent study reported in testimony by

Pacific Economics Group (“PEG”) found, for example, that a national sample of U.S. power

distributors averaged 1.03% annual growth in multifactor productivity (“MFP”) from 1996 to

2006 whereas input price growth averaged 2.72% and customer growth averaged I .00%.

The productivity trend of sampled distributors was similar to that of the U.S. private business

sector but far from sufficient to offset the combined effects on cost of input price inflation

and customer growth.

As for base rate revenue during the rate year, it can exceed the HTY revenue

requirement only due to growth in billing determinants because rates are fixed at levels that

reflect 1-ITY conditions. Whether or not historical test year rates are compensatory’ thus

depends critically on whether unit cost is stable in the sense that growth in billing

determinants has kept pace with cost growth. If cost growth exceeds growth in billing

determinants, unit cost will rise and HTY rates will be uncompensatory.

An element of complexity is added when it is considered that a utility offers many

services and gathers revenue for each service from multiple charges, each with its own

billing determinant. A bill for residential service, for instance, typically’ involves a flat

monthly charge called a “customer” or “basic” charge and a “volumetric” (per kWh) charge.

In this world of multiple billing determinants, historical test years will yield uncompensatory

rates to the extent that cost growth between the test year and the rate year exceeds a weighted

average of the growth in billing determinants, where the weight for each determinant is its

NARUC Staff Subcommittee on Accounting and Finance, Rate Case anclAudili Manual, Summer 2003.
Mark Newton Lowry’, et a!., Revenue Adjustment Mechanisms for Central Vermont Public Service

Corporation, Exhibit CVPS-Rebuttal-MNL-2 in Docket No. 7336, June 2008.
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share of the total base rate revenue. In other words, rates are uncompensatory when cost

growth exceeds the growth in a billing determinant index. This is the definition of growth in

a unit cost index.

The utility uses most of its base rate revenue to pay its workforce, vendors of

materials and services (including construction services), bondholders, and tax authorities.

The residual margin, called net income or earnings, is available to provide the company’s

shareholders with a return on their investments. The return on equity is the component of

cost that is most at risk for non-recovery when base rate revenue falls short of cost. When

historical test year rates are non-compensatory’ they can reduce a utility’s rate of return on

equity (“ROE”) materially.

Unit Cost Drivers

If the unit cost growth of a utility has made new historical test year rates non-

compensatory, it may fairly be asked whether utility actions could have stopped the growth

and avoided the problem. Research over many years has shown that the unit cost of a utility

is driven chiefly by changes in business conditions that are beyond its control. Growth in the

unit cost of a utility’s base rate inputs depends on inflation in the prices it pays for those

inputs, growth in the productivity with which it uses the inputs, and an average use effect:

growth Unit Cost = growth Input Prices — (growth Prothtctivity ± Average Use). [2]

We discuss each of these unit cost “drivers” in turn.

Input Price Inflation Inflation routinely occurs in the prices utilities pay for labor,

materials, services, and equipment. Since utilities have capital-intensive technologies,

inflation in the price of capital is an especially important driver of their input price growth.

The trend in the price of capital depends chiefly on trends in construction costs, tax rates, and

the going rates of return on debt and equity in capital markets.5

Productivity The productivity growth of a utility depends on various conditions that include

technological change, the realization of scale economies, and the pace of plant additions as

The impact of construction cost on price inflation is complex. In setting rates, utility plant is valued in
historical dollars. The cost of service thus depends on prices paid for construction in past decades.
Construction costs in more recent years maker more because the corresponding assets are less depreciated. The
rate base will tend, on average, to reflect construction costs more than a decade into the past. For most utilities,
new investments therefore embody more than a decade of construction cost inflation compared to investments
of average vintage. This is one of the reasons why unusually large plant additions can increase the rate base so
substantially.

11
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well as utility efforts to root out inefficiencies. Plant additions may boost efficiency gains in

the long run but can slow them in the short run, especially if they involve major investments

such as new base load generating units, advanced metering infrastructure, or an accelerated

program to replace aging infrastructure. Scale economies depend on the pace of output

growth and on whether the utility is so large that it has reached a minimum efficient scale at

which incremental scale economies from output growth aren’t available.

The ability of utilities to achieve productivity surges is limited in the short run. Since

technology is capital intensive, the depreciation and return on rate base associated with older

investments --- which cannot be changed in the short run --- account for a large share of the

total cost of base rate inputs. A utility can increase productivity only by slowing growth in

O&M expenses and plant additions. Opportunities to achieve sustained productivity gains

often involve sizable upfront costs and net gains may not occur for more than a year. A

downsizing of the labor force, for instance, may involve severance payments. The chief

means for a utility to trim its cost in the very short run is to defer maintenance expenses and

plant additions. Such deferrals must be followed by higher expenses in short order if service

quality is to be maintained. A utility can’t rely on a deferral strategy year after year when it

is filing frequent rate cases.

Average Use A utility’s unit cost growth also depends on the difference in the impact that

its output growth has on its revenue and its cost. When output growth boosts revenue more

than cost, unit cost growth slows. When output growth causes cost to rise more rapidly than

revenue, unit cost growth accelerates.

A utility’s output growth has different impacts on revenue and cost when two

conditions are present. One is that the design of base rates doesn’t reflect the drivers of base

rate input cost. The other is that billing determinants tend to grow at a different rate than cost

drivers.

Consider, first, whether the design of utility base rates is cost causative. The cost of a

utility’s base rate inputs is largely fixed in the short run with respect to system use. Cost is

much more sensitive to growth in the number of customers served.6 As for billing

determinants, we have seen that utility tariffs for most services involve multiple charges.

These include one or more “variable” charges that are so called because they vary with

6 Cost growth may also depend, in the long run, on the growth in peak demand and/or the delivery volume.

12



wP-1
Avera/McKenzie

system use. Volumetric charges vary with the volume of power delivered. “Demand”

charges vary with the peak level of demand (i.e. the highest hotLrly volume registered during

the month). There are, additionally, “fixed” charges that are so called because they do not

vary with a customer’s use of the system during the billing period. Chief amongst the fixed

charges of electric utilities are customer charges. Residential and small business customers

account for the bulk of a utility’s base rate revenue because these customers account for the

bulk of a utility’s cost. In these customer classes, base rate revenue is drawn chiefly from

volumetric charges.

Under these circumstances, the difference between the way that output growth affects

revenue and cost is chiefly a matter of the difference between the trends in the volume of

sales to residential and small business customers and the trends in the number of customers

served. This is equivalent to the trends in the delivery volume per customer of these service

classes, which are sometimes referred to as the trends in their average (system) use. Unit

cost growth slows when average use rises and accelerates when growth in average use slows.

In the electric utility industry, as in most sectors of the economy, the productivity

growth of utilities has for decades been a good bit slower than the inflation in the prices they

pay for inputs.7 The recent PEG study noted earlier, for example, found that power

distributor productivity growth fell short of input price growth by about 169 basis points

annually on average from 1996 to 2006.8 Under conditions like these, the average use trends

of residential and small-volume business customers play an important role in determining

whether a utility’s unit cost rises. If growth in average use is brisk (e.g. 1.5 to 2% annually),

the difference between input price and cost efficiency growth can be offset.9 If average use

is static, unit cost will rise substantially even under normal inflationary conditions. If

average use is declining, the rise in unit cost can be quite rapid.

Recent changes in state and federal policy are encouraging more electricity demand-

side management (“DSM”) and development of customer-sited solar resources. These

policies include net metering, tighter appliance efficiency standards and building codes, and

The difference is greater in periods of brisk input price inflation and smaller in periods of slow inflation, since
productivity does not characteristically rise and fall with inflation.
8 Lowry et a!. (200$) op. cit.
9lrston Barnes wrote, for example, in a classic treatise on rate regulation, that “as an offset to such factors
making for rising rates, the increased volume of business that usually accompanies an upward movement of
prices may so reduce the overhead charges per unit as to make any increase in rates unnecessary”. See Irston
R. Barnes, The Economics ofPublic Utility Regulation (New York: F.S. Crofts, 1942).
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subsidies for energy efficiency investments. Our discussion suggests that such programs can

accelerate unit cost growth by slowing growTh in average use. Whether or not the utility

provides DSM programs, average use can become static or decline, removing a key means by

which utilities have traditionally coped with input price inflation and avoided unit cost

growth. The problem can be remedied by redesigning rates in ways that raise customer

charges. But rate designs are regulated and regulators in the United States generally do not

sanction high customer charges.’0

Implications Our analysis suggests that the unit cost of an electric utility is likely to rise,

making historical test year rates non-compensatory, to the extent that the following external

business conditions prevail.

o Input price inflation is brisk.

o Utilities need to make large plant additions that temporarily slow productivity

growth.

o Average use of the utility system is static or declining.

Situations in which unit cost is stable, encouraging use of historical test years, include those

in which inflation is slow, utilities aren’t making large plant additions, and average use is

growing briskly.

A program to accelerate the replacement of aging distribution facilities provides a

classic example of the non-compensatory nature of historical test year rates. Suppose that a

power distributor replaces 10% of its distribution infrastructure during a year when new rates

are implemented. The new plant has capacity similar to the plant replaced but reflects more

than forty years of construction cost inflation. The company’s rate base will rise

substantially, temporarily slowing productivity growth and accelerating unit cost growth.

Even with normal growth in input prices and average use a utility with rates based on

historical test years may earn little return on this sizable investment for as much as two years

after it becomes used and useful.

Conclusions

These results permit us to draw several conclusions concerning the reasonableness of

historical test years in ratemaking.

tO High customer charges are more common for U.S. gas utilities and for gas and electric lOUs in Canada.
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1) 1-listorical test years are rationalized by a matching principle that assumes a balance

of cost and revenue. Our analysis shows that this relationship is not balanced in a

rising unit cost environment.

2) An individual utility reporting that rates produced by historical test years are

uncompensatory may be suspected by stakeholders of poor cost management.

However, research shows that a utility’s unit cost trend is determined primarily by

business conditions over which it has little control. These include the trends in input

price inflation, average use, and the need for plant additions.

3) In a rising unit cost environment, the ability of a utility to “take a hair cut” between

the historical test year and the rate year is limited. Long term performance gains

involve upfront costs. Deferment of expenses lowers cost today at the expense of

higher costs in the future.

4) Absent favorable operating conditions, the rise in a utility’s unit cost due to changing

business conditions may be so great that it is unable to earn its allowed rate of return

under historical test year rates even with normal productivity gains. As Kamerschen

and Paul comment, “while a utility is never guaranteed that it will earn its authorized

fair rate of return, if no allowance is made for attrition or the other explosive

elements, the utility is denied a realistic opportunity of earning the permitted rate of

return.”1 I In this situation, rates produced by historical test years are inherently

unjust and unreasonable. This can prompt the investment community to downgrade

its credit valuations, not just for the subject utility but for other utilities in the same

jurisdiction.

5) Firms in competitive markets have ways of coping with rising unit costs that aren’t

available to utilities. The prices a competitive firm receives for its products will tend

to rise at the same pace as the unit cost of its industry. Firms experiencing unit cost

growth in excess of growth in sales prices can always scale back their offerings. A

utility, in contrast, charges prices set by regulators which may not be reflective of unit

cost trends. The utility is obligated to provide service even if prices are non

compensatory due to flawed ratemaking practices.

Kamerschen and Paul op. cit. p. 23.
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6) Unit cost pressures are not constant over time. Several years of flat unit cost can give

way to a sustained period of rising unit cost. Thus, historical test years can produce

reasonable results for many years and then become uncompensatory for many years

due to rising unit cost. A utility’s success at earning its allowed ROE during a string

of recent years does not necessarily mean that a forward test year isn’t warranted

prospectively.

7) forward test years have major advantages over historical test years in a rising unit

cost environment. Rates are more likely to reflect unit cost conditions in the rate year

and are, to this extent, more just and reasonable. Customers receive better price

signals. Lower operating risk reduces the utility’s cost of securing funds in capital

markets. This benefit is especially important in periods of large plant additions, when

high borrowing costs can have an especially large impact on the embedded cost of

debt.

8) Whether or not unit cost is rising, historical test years do not adjust rates for

slowdowns in volume growth, between the test year and the rate year, which are due

to utility conservation initiatives. They therefore dampen utility incentives to

encourage conservation.

1.2.2 Uncertainty

Opponents of forward test years often stress the uncertainty of cost and billing

determinant forecasts. Future costs cannot be verified. The changes in business conditions

that drive unit cost growth (e.g. inflation and the in service dates on looming plant additions)

can be hard to predict accurately. The impact that changing business conditions have on unit

cost is not always well understood. Opponents also argue that utilities are incented to

exaggerate future cost growth and to understate future growth in billing determinants. Cost

and billing determinants in a historical test year are, meanwhile, known with certainty.

On the other hand, the projections at issue in a forward test year concern business

conditions that are at most two years into the future. A large chunk of future cost, the

depreciation and the return on older plant, is known with considerable certainty at the time

that the forecast is made. There are many aids in the preparation of credible forecasts, as we

discuss further in Section 1.3. Consider also that volatile components of a utility’s unit cost
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(e.g. expenses for pensions and uncollectible bills) are often subject to trackers that reduce or

eliminate the risk of bad forecasts.

Current test years involve less forecasting uncertainty because the test year is only a

year into the future at the time that the rate case is filed. Actual data for some or all months

of the test year become available in the course of the proceeding. The accuracy of the

methods used to forecast cost and billing determinants can thus be tested against their ability

to predict the actuals in some months of the test year.

FTY projections are, in any event, quickly followed by actual data, and a utility that

makes forecasts that are consistently biased in its favor will find that its forecasts are

discounted in ratemaking. Biased forecasts can even jeopardize a regulator’s willingness to

use forward test years. The other stakeholders to the rate case process have incentives to bias

cost and sales forecasts in the other direction. These circumstances reduce or eliminate the

bias of the forecasts on which FTY rates are ultimately based. If the forecast of future cost

and output is accurate, the utility will receive revenue that is exactly equal to its cost. FTY

rates will be fair to the utility and ratepayer alike, whereas historical test year rates are likely

to he biased in a rising (or falling) unit cost environment.

On balance then forward test year rates, while involving some uncertainty, are likely

to he more reflective of future business conditions than are historical test year rates in a rising

unit cost environment. The uncertainty involved in basing rates on FTYs is no greater than

that involved in rate freezes and other kinds of rnultiyear rate plans that are often approved

by regulators. The Michigan Public Service Commission (“PSC”) commented, in a recent

decision on an FTY rate filing for Consumers Energy, that

The basis for using a forward test year is to address the problem of regulatory
lag between past and future costs. While the advantage of historical data is its
objective and verifiable nature, it lacks the necessary forward perspective
reqttired in a changing economic environment. An historical test year is by
definition not timely and may fail to adequately consider future
demands... .What is gained by dealing with data that is “known and
measurable” can be lost in forcing a utility to operate with outdated
numbers. 12

12 Michigan PSC Opinion and Order, Case U-175645, November2009.
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1.2.3 Regulatory Cost

A third consideration in weighing the advantages of historical and forward test years

is regulatory cost. The net impact of forward test years on regulatory cost is difficult to

assess. forward test year rate cases typically do involve higher cost than rate cases based on

historical test years because of the need for forecasts.

On the other hand, a ntimber of the major issues in a rate case, including the

depreciation rates and the rate of return on common equity, are not markedly more

complicated in a forward test year proceeding. Depreciation on existing plant is easy to

predict once a depreciation rate is established. Some of the more uncertain components of

cost and revenue may be subject to trackers that mitigate rate case controversy. The cost of

FlY rate cases falls as jurisdictions gain experience with forecasted evidence. Consider also

that in a rising unit cost environment rates based on forward test years can, by reducing

earnings attrition, sometimes reduce the frequency of rate cases.

1.2.4 Operating Efficiency

The effect of alternative test year approaches on utility operating efficiency is also

frequently discussed in debates on test year approaches. Opponents of forward test years

sometimes argue that they weaken utility incentives to operate efficiently. In a rising unit

cost environment, an expectation that rates are going to he non-compensatory might

encourage utilities to tighten their belts. FTY opponents also argue that a utility wishing to

inflate its cost in an historical test year, in an effort to create higher rates in the rate year,

would incur a real cost to do so.

On the other hand, the notion that rate cases generally weaken utility performance

incentives is a central result of regulatory economics and is not confined to future test years.

When a utility is operating under a series of annual rate cases with historical test years, cost

savings this year lead quickly to lower rates. The fact that a forward test year involves

forecasts does not in and of itself weaken performance incentives. Forward test year

forecasts are often linked to actual costs in one or more historical reference years, so the

utility must once again incur a real cost if it wishes to bolster its argument for higher costs in

the test year.
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Consider also that when unit cost is rising, the non-compensatory rates yielded by

forward test years may cause utilities to file rate cases more frequently. This weakens

performance incentives, and senior managers devote less time to the utility’s basic business

of providing quality service at a reasonable cost. Analysis by PEG Research has revealed

that reducing the frequency of rate cases from one to three years increases a utility’s

productivity performance by about 50 basis points annually in the long run.13 We therefore

do not expect utility operating incentives to differ significantly between historical and

forward test years on balance.

It is, in any event, unreasonable for stakeholders and regulators to acquiesce in non-

compensatory HTY rates on the grounds that they encourage utilities to trim “fat” if the

existence of fat has not been demonstrated in the rate case. J. Michael Harrison, an

administrative law judge with the New York PSC, commented in this regard in a 1979 article

on forward test years that

It is reasonable to set rates conservatively when company’s management or
operations are significantly and demonstrably poor... Evidence of general
management inadequacy, however, is rarely seen in rate cases and
management normally will he striving to improve efficiency in periods of
continuously rising costs. Regulatory commissions certainly have an
obligation to monitor operations and management effectiveness, but it does
not appear justifiable to indulge in a presumption, absent specific evidence to
the contrary, that deficient earnings can be attributed to management
shortcomings rather than to unfavorable operating conditions. 14

1.2.5 Other Considerations

Here are some additional considerations that merit note in a discussion of forward test

year pros and cons.

o Forward test years encourage the utility, other stakeholders, and the

Commission to focus more attention on the utility’s plans for the future.

Undesirable trends, such as rising costs that reflect inadequate attention to

productivity growth, can be recognized and discouraged in advance of their

occurrence. Budgeting is apt to play a more central role in cost management.

See, for example, “Incentive Plan Design for Ontario’s Gas Utilities”, a presentation made by the senior
author in work for the Ontario Energy Board in November 2006.
14 J. Michael Harrison, “Forecasting Revenue Requirements”, Public Utilities fortnightlv, March 1979, p. 13.
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o Forward test year rate cases sharpen the ability of the regulatory community to

undertake and review statistical analyses of unit cost trends. These same

skills are useftil in the design of multiyear rate plans in which rates are

adjusted automatically between rate cases to reflect changing business

conditions. Multiyear rate plans can reduce regulatory cost and strengthen

utility performance incentives, creating benefits that can be shared with

customers.

1.3 EVIDENTIARY BASIS FOR FTY FORECASTS

Good evidence on future costs and billing determinants is critical to the effectiveness

of forward test year rate cases. The New York P$C stated, in an order rejecting a forward

test year for New York State Electric and Gas in 1972, that

To justify the commission in deviating from its long-standing policy of using
an actual test year adjusted for known changes, there must be a full showing
that such a change is a practical necessity. This showing must encompass the
twin requirements of substantial accuracy and an impending, uncontrollable
diminution in profitability.

We have already discussed at some length the kinds of conditions that can cause unit cost to

rise between an historical test year and the rate year. We consider here kinds of evidence

used in FTY rate cases that increase the confidence of regulators that forecasts are accurate.

Linkage to Historical Data

Utilities in forward test year rate cases usually file detailed and extensive evidence

concerning cost and billing determinants in one or more historical reference years.’5 Data for

these years are usually subject to normalization and annualization adjustments like those used

in historical test year filings. The utility will then present evidence on expected changes in

cost and billing determinants between the historical reference year and the test year.’6 Cost

projections are often made for the same detailed Uniform System of Accotint categories that

are used in historical test year rate cases. J. Michael Harrison commented in this regard in

his 1979 article that “the New York commission’s requirement that a verifiable nexus be

established between a forecast and an historical base of actual experience is a sine qua non

15 An historical reference year is sometimes called a “base period”.
16 This sometimes includes a forecast of cost during the rate case year (if different), which is sometimes called
the “bridge year”.
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for forecasting revenue requirements. The burden of proving the reasonableness of its filing

remains with the utility company.”7

Indexation

Indexation is used by several utilities in FlY rate cases to escalate cost items for

changing business conditions. Recall from Section 1.2.1 that the growth in the cost of a

utility equals the inflation in the prices it pays for inputs plus the growth in its output less the

trend in its productivity. The trend in the productivity of utilities tends to he similar to the

growth in their output. Testimony just prepared by PEG Research for San Diego Gas &

Electric reports that, for a national sample of power distributors, MFP averaged 0.88%

annual growth from 1999 to 2008 while the number of customers served averaged 1.37%

average annual growth.18 An assumption that productivity growth equals output growth

makes it possible to escalate cost from historical reference year(s) values by the forecasted

growth in prices. This is the most common use of indexing in FTY forecasts.

The United States is fortunate to have available some of the best data in the world on

utility input price trends. One company, Whitman, Requardt and Associates, has for decades

published “Handy Whitman Indexes” of trends in the construction costs of both gas and

electric utilities.19 These are available for six geographic regions of the United States for

detailed asset classes. Another company, Global Insight, has a Power Planner service that

has forecasts, updated quarterly, of construction cost indexes. Global Insight also forecasts

inflation in the prices of labor, materials, and services used by gas and electric utilities.20

The materials and service (“M&S”) price indexes are available for the detailed O&M

expense categories that are itemized in the FERC’s Uniform System of Accounts. Global

Insight input price indexes have been used for many years to adjust revenue requirements in

the multiyear rate plans of California gas and electric utilities.

Some utilities instead escalate O&M expenses in rate cases using familiar

macroeconomic price indexes. The gross domestic product price index (“GDPPI”) is often

preferred for this purpose to the better known consumer price index because the GDPPI

assigns less weight to price volatile commodities, such as food and energy, which do not

17 J. Michael Harrison, op. cit., p. 13.
18 Mark Newton Lowry et cii, Productivity ResearchJbr San Diego Gas & Electric, August 2010.
19 Whitman, Requardt & Associates LLP, “The Handy-Whitman Index of Public Utility Construction Costs”.
20 A discussion of an early use of detailed inflation forecasts in ratemaking is found in Michael J. Riley and H.
Kendall Hobbs, Jr. “The Connecticut Solution to Attrition”, Public Utilities Fortnight/i’, November 1982.
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loom large in base rate input costs. Our research over the years has found that the GDPPI

and CPI both tend to understate escalation in the prices of utility O&M inputs. One reason is

that they are measures of inflation in the economy’s prices of final goods and services and

therefore reflect the productivity growth of the U.S. economy, which has been substantial in

recent years. In a recent report for Hawaiian Electric, for instance, PEG found that from

1996 to 2007 the GDPPI averaged 2.2 1% average annual growth whereas an index of the

O&M input prices paid by HECO averaged 3.05% average growth.21 The GDPPI should

therefore inspire confidence as an O&M escalator that often yields reasonable restilts for

customers.

Simple Trend Analyses

Simple approaches to forecasting based on historical trends can, if well designed,

strike a reasonable balance between the desire of regulators for accuracy and simplicity. For

example, a given cost item can equal its adjusted value in the historical reference year, plus a

one or two-year escalation for the average annual growth of this cost for a group of peer

utilities in recent years. This approach is more sensible to the extent that the recent inflation,

productivity, and output trends of the peers are similar to those that the subject utility will

experience in the near future. A refinement on this general approach would be to assume a

trend in cost per customer equal to the recent historical trend of peer utilities and then to

reach cost by adding a forecast of the utility’s own cttstomer growth. Simple methods like

these have counterparts for the forecasting of billing determinants. For example, the volume

of residential sales in a fiature test year can be forecasted as the expected number of

customers multiplied by the expected volume per customer, where the latter is allowed to

differ from the normalized value(s) in the historical reference year(s) by its normalized trend

in the last three years.

Budgeting

Some utilities use the same figures in forward test year filings that they use in their

own budgeting process.

21 Mark Newton Lowry et a!., Revenue Decoupling for Hawaiian Electric Companies, Pacific Economics
Group, January’ 2009. pp. 65-66.
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Econometric Modeling

Econometric modeling is used by several utilities in FTY cost and billing determinant

projections. In an econometric model, the variable to be forecasted is posited to be a function

of one or more external business conditions. Model parameters are estimated using historical

data on the variable to be forecasted and the business conditions. A rich theoretical and

empirical literature is available to guide model development. Given forecasts of the business

conditions, the model can forecast how cost will grow between one or more historical

reference years and the forward test year.

Benchmarking

Utilities can bolster the confidence of regulators in their FTY cost forecasts by

benchrnarking them using data from other utilities. A variety of henchrnarking methods are

available, ranging from econometric modeling to peer group comparisons that use simple

unit cost metrics. Public Service of Colorado, for instance, recently filed a study in an FTY

rate case filing that benchmarked their non-fuel O&M expense forecast.22 The study used an

econometric benchmarking model as well as unit cost metrics for a Western Interconnect

peer group. The authors found that the forecasted expenses reflected a high level of

operating efficiency.

22 See Public Service Company of Colorado’s Exhibit MNL-1 in docket O9AL-299E before the Public Utilities
Commission of Colorado, filed October 3, 2009.
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2. TEST YEAR HISTORY AND PRECEDENTS

2.1 ABRIEF HISTORY

Few states have laws on the books that mandate a particular test year approach.

Statutes instead commonly feature more general provisions on regulation such as guidelines

that rates be just and reasonable, that terms of service be non-discriminatory, and that service

be of good quality. Flexibility with respect to test years is also encouraged by the Supreme

Court’s influential Hope decision, which held that

The Commission was not bound to the use of any single formula or combination of
formulae in determining rates. Under the statutory [Natural Gas Act] standard of
‘just and reasonable” it is the result reached and not the method which is
controlling.. .If the total effect of the rate order cannot be said to be unjust and
unreasonable, judicial inquiry under the Act is at an end.23

Historical test years were nonetheless the norm in the early history of electric utility

rate cases, and this reflects the prevalence over many years of business conditions that were

conducive to slow unit cost growth. Slow price inflation was a contributing factor. Table 1

shows the history of GDPPI inflation in the United States from 1930 to 2009. It can be seen

that inflation was negative in most years of the 1930s but was brisk during World War II, the

immediate post war years, and in 1951. After the Korean War, the table shows that GDPPI

inflation averaged only 1.74% annually in the 1952-1965 period.

Table 1 also shows the trend in the MFP index for the electric, gas, and sanitary

sector of the U.S. economy. This index was computed by the U.S. Bureau of Labor Statistics

(“BLS”’) for many years and was sensitive to the productivity trend in the electric utility

industry due to the industry’s disproportionately large size. It can be seen that the

productivity growth of the electric, gas, and sanitary sector was extraordinarily rapid during

the 1952-65 period, averaging 4.13% per annum. This was more than double the MFP index

trend for the U.S. non-farm private business sector as a whole.

Under these favorable operating conditions, the unit cost of the electric utilities was

typically stable or declining.24 Rate cases were rare and historical test years were the norm in

the rate cases that did occur. Regulators gained confidence that the matching principle could

23 320 U.S. 591.
24 See Paul Joskow, “Inflation and Environmental Concern: Structural Change in the Process of Public Utility
Price Regulation”, Journal ofLaw and Economics, 1974 for an insightful discussion of some of this history.
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U.S. Inflation and Productivity Trends
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GOP Price Index

Year ledee Growth

1929 10.6
1930 10.2 -3.94%
1931 9.2 -10.45%
1932 6.1 -12.06%
1933 7.9 -2.66%
1934 8.3 4.78%
1939 8.5 1.97%
1936 8.6 1.09%
1937 8.8 3.61%
1938 8.7 -1.90%
1939 8.6 -1.27%
1940 8.7 0.87%
1941 9.2 6.32%
1942 10.0 7.91%
1543 10.6 5.47%
1944 10.8 2.37%
1945 11.1 2.52%
1946 12.4 10.90%
1947 13.7 10.54%
1948 14.5 5.52%
1949 14.5 -0.06%
1950 14.6 0.78%
1951 15.8 866%
1952 16.0 2.15%
1953 16.2 1.26%
1954 16.3 1.01%
1955 16.6 1.42%
1956 17.1 3.39%
1957 17.7 3.44%
1959 18.1 2.28%
1959 18.3 1.13%
1960 18.6 1.39%
1981 18.8 1.12%
1962 19.1 1.38%
1963 19.3 1.05%
1964 19.6 1.54%
1965 19.9 1.80%
1966 20.5 2.80%
1967 21.1 3.03%
1988 22.0 4.16%
1969 23.1 4.82%
1970 24.3 5.14%
1971 25.5 4.88%
1972 26.6 4.225%
1973 28.1 5.39%
1974 30.7 8.66%
1915 33.6 9.06%
1976 35.5 5.58%
1977 37.8 6.121%
1978 40.4 6.78%
1979 43.8 7.99%
1980 47.8 8.75%
1981 52.3 9.01%
1982 55.5 5.92%
1983 57.7 3.87%
1984 59.8 3.69%
1985 61.6 2.98%
1986 63.0 2.20%
1987 64.8 2.76%
1985 67.0 3.38%
1989 69.5 3.71%
1990 72.2 3,90%
1991 74.8 3.47%
1992 76.5 2.35%
1993 78.2 2.18%
1994 79.9 2.08%
1995 81.5 2.06%
1996 83.1 1.98%
1997 84.6 1.76%
1999 85.5 1.12%
1999 86.8 1.46%
2000 88.6 2.15%
2001 90.7 2.24%
2002 92.1 1.60%
2003 94.1 2.13%
2004 96.8 2.90%
2005 100.0 3.29%
2006 103.3 3.21%
2007 106.2 2.82%
2008 108.5 2.11%
2009 109.7 1.16%

1.74%
7-49%
3.58%
1.92%
2.84%

Multifactor Productivity
Private Non-Farm Business Electric, Gas & Sanitary Sector

Growth Index Growth

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA 37.1 NA

1.41% 37.7 1.66%
6.08% 40.5 7.20%
2.47% 44.4 9.16%
0,67% 46.3 4.19%
1.59% 48.1 3.80%

-0.121% 50.0 4.01%
4.15% 53.9 7.41%
-1.33% 56.6 4.99%
1.11% 58.7 3.59%
0.29% 80.3 2.71%
4.36% 84.1 6.10%
0.51% 66.0 2.95%
1.54% 67.7 2.41%
3.46% 70.9 4.68%
2.68% 72.3 2.02%
3.725% 76.1 5.02%
2.82% 79.2 4.00%
2.82% 82.4 4.07%
0.06% 85.0 301%
2.56% 88.8 4.42%
-0.76% 91.2 2.09%
-0.50% 92.7 1.56%
3.11% 93.8 1.21%
2.87% 95.4 1.70%
2.87% 97.2 1.88%
-3,35% 94.0 -3.31%
0.43% 94.2 0.18%
3.77% 95.4 1.28%
1.46% 95.2 -0.25%
1.47% 95.1 -0.04%
-0.67% 94.0 -1.21%
-2.20% 93.5 -0.53%
0.42% 93.5 004%

-3.69% 92.6 -1.04%
3.69% 91.4 -1.23%
2.35% 94,5 3.34%
0.65% 94.4 -0.16%
1,47% 94.7 0.35%
0.16% 94.8 0.04%
1.04% 98.5 3.84%
0.00% 98.9 0.44%
0.40% 100.4 1.49%
-0.80% 100.2 -0.18%
2.39% 100.0 -0.21%
0.18% 102.6 2.52%
0.78% 103.2 0.67%
0.09% 1056 2.221%
1.42% 106.9 1.24%
0.66% 106.9 -0.02%
1.28% 107.0 0.11%
1.27% NA NA
1.05% NA NA
0.39% NA NA
2.08% NA NA
2.60% NA NA
2.60% NA NA
1.26% NA NA
0.51% NA NA
0.21% NA NA
1.13% NA NA

NA NA NA

1.82% 4.13%
0.37% -0.22%
0.54% 0.89%
1.18% NA
1.14% NA

Avera/McKcnzie

Index

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
53.0
53.8
57.2
58.6
59.0
59.9
59.9
62.4
61.6
62.3
62.4
65.2
65.5
66.6
68.9
70.8
73.5
75.6
77-7
77.8
79.8
79.2
78.8
81.3
83.7
86.1
83.2
83.6
96.8
88.1
89.4
88.8
86.9
86.5
83.5
86.6
88.7
89.2
90.6
90.7
91.7
91.7
92.0
91.3
93.5
93,7
94.4
94.5
95.8
96.5
97,7
99.0
100.0
100.4
102.5
105.2
108.0
109.3
109.9
110.1
111.4

NA

Averages 1952-1965
1973-198 1
1982-1891
1992-2003
2004-2008



wP-1
AverafMcKenzie

yield just and reasonable rates.

The unit cost growth of electric utilities accelerated in the late 1 960s and remained

high for about two decades thereafter for several reasons.

• Price inflation accelerated, spurred initially by the Vietnam War and

subsequently by the oil price shocks of 1974-75 and 1979-80. During the

1973-81 period, GDPPI inflation averaged 7.49% annually. Inflation

thereafter slowed but still averaged 3.58% annually during the 1982-91

period.

I Rising utility rates and slowing economic growth slowed growth in use per

customer.

• Utility productivity growth, far from keeping pace with inflation, slowed

substantially falling by 0.22% annually on average in the 1973-198 1 period

and averaging only 0.69% annual growth in the 1982-91 period. Factors

contributing to the slowdown included the exhaustion of scale economies by

some of the nation’s larger electric utilities and the propensity of some utilities

to continue making major plant additions despite slower demand growth.

Under these changed conditions, utilities in the two decades after 1967 sought

financial relief by filing frequent rate cases. However, many utilities found that they could

not earn their allowed ROE under newly established rates. One author commented in 1974, a

particularly bad year, that “it would be difficult, if not impossible, to find a utility which has

been able in the first year in which a rate increase was in effect to earn the return on which

the rate increase was predicted”.2 A study found that the earned ROE on equity in the

electric utility industry was more than 200 basis points below the allowed rate of return on

average in 1974, 1979, and 1980.26 Interest coverage fell markedly for many utilities,

limiting their ability to issue new debt. Financing of new investments required greater

reliance on issuance of new common stock, and the value of stock fell below the book value

of assets in many cases. Articles about attrition and regulatory lag appeared with regularity

in the trade press.27

25 W. Truslow Hyde, “It Could Not Happen 1-lere — But it Did”, Public Utilities Fortnightly, June 1974.
26 Walter G. French, “On the Attrition of Utility Earnings”, Public Utilities Fortnightly, February’ 1981.
27 See, as another example, Theodore F. Brophy, ‘The Utility Problem of Regulatory Lag”, Public Utilities
Fortnightly, January 1975.
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Regulators responded to this situation with an array of measures, some of which had

been used at one time or another in the past. The measures included interim rate increases;

the inclusion of construction work in progress (“CWIP”) in rate base; more widespread use

of fuel adjustment clauses; the addition of an “attrition allowance” to the target ROE, and

more widespread use of forward and hybrid test years. Adopters of FTYs in these years of

brisk unit cost growth included the Federal Energy Regulatory Commission (“FERC”) and

state commissions in California, Connecticut, Florida, Georgia, Hawaii, and New York.

Some of these states initially experimented with hybrid test years which, as we have

noted, make it possible to update rate filings as actual data for the later months of the test

year become available. J. Michael Flarrison explained in his 1979 article some grounds for

dissatisfaction with hybrid test year experiments:

Parties charged with testing or contesting a utility’s rate case presentation
were faced with figures and issues that changed and shifted through all phases
of the case. Even after their direct evidentiaiy presentations were made, these
parties were faced with a required reevaluation of their positions and the
possibility that a host of new issues would be created by emerging actual data.
The commission staff, which in New York bore the brunt of this butden, faced
an almost impossible task of analyzing new data, even as its case went to the
administrative law judge or commission for decision. t became clear that the
value of the already completed hearings was being seriously undermined. 28

The New York Commission decided in 1977 to move to fully forecasted test years consisting

of the first twelve months expected under the new rates.29

The need for forward test years subsided with the slowdown of unit cost growth that

occurred in the electric utility industry in the I 990s. This slowdown was driven primarily by

a partial reversal of the business conditions that had previously caused brisk unit cost growth.

During the 1992-2003 period GDPPI growth averaged only 1.92% per year. Yields on newly

issued long term bonds fell substantially as the market lowered its expectation of future

inflation. The productivity growth of the electric, gas, and sanitary sectors increased

modestly, averaging 0.94% annually during the 1992-98 period, a trend similar to that of the

private business sector. One reason for the productivity rebound was a slowdown in plant

additions as the industry increased utilization of the generation and transmission capacity

28
j• Michael Harrison, op. cit., p. 12.

29 New York Public Service Commission, cStateIent of Policy on Test Periods in Major Rate Proceedings”,
November 1977.
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built in the previous twenty years. Several electric utilities operated under base rate freezes

during these years. Their willingness to agree to freezes reflected in part the generally

favorable unit cost conditions but sometimes also reflected an expected spurt of productivity

growth due to participation in mergers or acquisitions.

Interest in forward test years has renewed for electric utilities in recent years due to a

renewed growth in unit cost, which is discussed in more detail in Section 3.1 below. We note

here that general inflation accelerated after 2003, with GDPPI growth averaging 2.84%

annually during the 2004-2008 period. Inflation slowed in 2009 but will likely rebound as

the world economy recovers from the recession. Utility investment needs increased during

the period to replace aging facilities, reverse declining generation capacity margins,

implement “smart grid” technologies, and meet the rising demand for transmission services

to reach remote sources of renewable energy and promote bulk power market competition.

Growth in average use has slowed with slowing economic growth and new initiatives to

promote energy conservation.

Interest in forward test years has been especially keen in the American west. Brisk

economic growth in most western states has increased the need for plant additions. Here is a

brief summary of changing test year policies in selected states.

Colorado

In Colorado, the commission rejected an FTY request by Public Service of Colorado

in 1993 hut acknowledged that “the purpose of a test year is to provide, as closely as

possible, an interrelated picture of revenue, expense, and investment reasonably

representative of the interrelationships that will he in place at the time the new rates proposed

in a rate case will be in effect”.3° The commission did not forbid FTY evidence and

encouraged the company to consider a current test year, an option that it said “might provide

a promising mixture of comfort and flexibility acceptable to the parties and the

commission.31

Public Service filed FTY evidence in a 2008 rate case but the approved settlement in

the case was based on historical test year evidence.32 In May 2009, Public Service again

filed FTY evidence as it sought to include in its cost of service some major plant additions,

° PUC Colorado Decision No. C93-1346 in Docket No. 93S-OOIEG, October 1993, pp. 2 1-22.
‘ (bid, p. 40.
32 Docket No. O8S-520E.
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including a new coal-fired generating unit and a smart grid build out, which would come

online in late 2009 or 201 0. A settlement agreement, approved with modifications, based

the revenue requirement on a historical 200$ test year with extraordinary adjustments to

include the cost of the impending major plant additions. The company agreed not to file a

rate case for two years.

This settlement also indicated an expectation that the company would file FlY

evidence in its next rate case. It commits the company to provide companion historical test

year evidence, including a detailed analysis of deviations between HTY and FTY results.

The Company agreed to work with interested parties on reporting requirements with respect

to such deviation analyses in order to facilitate the review of future cases.

Idaho

In Idaho the largest electric utility, Idaho Power, successfully used a hybrid test year

in a rate case filing in 2003. In a 2009 filing it successfully used a test year beginning in

January 2009. This was essentially a current FTY.

Illinois

The move to forwatd test years is not confined to western states. Illinois utilities have

long retained the right to file FTY rate cases and Integrys recently did so successfully for its

North Shore Gas and Peoples Gas Light and Coke units.3 Peoples has a major need to

increase replacement investments in its aging system, which serves Chicago.

Michigan

In Michigan, utilities have used varied test year approaches. Recent legislation (200$

PA 2$6) explicitly sanctions forward test year filings. The law also permits utilities to “self

implement” interim rates if rate cases aren’t resolved in 180 days. Consumers Energy and

Detroit Edison have recently filed FTY rate cases successfully.

New Mexico

In New Mexico a bill was passed in 2009 that allows the state commission to use

forward test years in electric and gas rate proceedings. The bill states that

Docket No. O9AL-299E.
Docket No. IPC-E-09-10.
Dockets No. 09-0 166 and 09-0 167.
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In making a determination ofjust and reasonable rates of a utility, the
commission shall select a test period that, on the basis of substantial evidence
in the whole record, the commission determines best reflects the conditions to
be experienced during the period when the rates determined by the
commission take effect. If a utility proposes a future test period, a rebuttable
presumption shall exist that a future test period best reflects the conditions to
be experienced during the period when the rates determined by the
commission take effect.36

The Bill was supported by majority voice vote of the New Mexico Public Regulation

Commission. Public Service of New Mexico recently filed an FTY rate case.

Utah

Utah statutes were amended in 2003 to allow hybrid and forward test years for gas

and electric utilities. The amended statutes state that

If in the commission’s determination ofjust and reasonable rates the
commission uses a test period, the commission shall select a test period that,
on the basis of the evidence, the commission finds best reflects the conditions
that a public utility will encounter during the period when the rates determined
by the commission will be in effect.37

The choice of a test year has since become an issue in the early stages of rate cases. In 2004,

for example, PacifiCorp [d/b/a Rocky Mountain Power (“RMP”)J filed a rate case based on a

forward test year. It defended the FTY on the grounds that its costs were increasing due to

rapid system growth and a plan to improve system reliability. An unopposed Test Year

Stipulation acknowledged that the FTY was the most sensible test year for this case and

provided for a task force to address test period procedural issues. The terms of the

stipulation were not binding for future proceedings. The Commission commented in its order

approving the stipulation that

Each case needs to be considered on its own merits and the test period
selected should be the most appropriate for that case. The test period selected
for a utility in a particular case may not be appropriate for another utility or
even the same utility in a different case. Some of the factors that need to be
considered in selecting a test period include the general level of inflation,
changes in the utility’s investment, revenues, or expenses, changes in utility
services, availability and accuracy of data to the parties, ability to synchronize
the utility’s investment, revenues, and expenses, whether the utility is in a cost

36 New Mexico Senate Bill 477, 2009.
Utah Code Annotated Section 54-4-4 (3).
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increasing or cost declining status, incentives to efficient management and
operation, and the length of time the new rates are expected to be in effect.38

In December 2007, RMP filed a rate case based on a forward test year beginning in

July 2008. The Commission instead chose a current FTY beginning in January 2008. The

Company was compelled to update its testimony to reflect the sanctioned test year. In its

final decision in the case, the Commission instructed the Company to file a semi-annual

“variance report” comparing its actual operating results to its rate case forecasts.

In April 2009, RMP filed a notice of intent to file a rate case in June 2009 based on a

forward test year beginning in January 2010. A high level of capital investment was

emphasized in advocating the need for an FTY. The Commission approved a Test Period

Stipulation providing for a current fTY beginning in June 2009. The decision notes that the

Division of Public Utilities argued in support of the stipulation that

the stipulated test period, combined with the opportunity for the Company to
request alternative cost recovery treatment for major plant additions, will
balance the interest of the Company in reducing regulatory lag and the
interests of customers by reducing the risks associated with the timing and
cost of major capital additions projected to be completed 18 months into the
future 40

Wyoming

In Wyoming, a stipulation approved in 2006 provided that RMP (d/b/a PacifiCorp)

could, on a one time trial basis, file a rate case based on a forward test year. RMP filed a rate

case in June 2007 using an FTY ending in August 2008. The Wyoming Public Service

Commission approved a rate settlement based on the forecasts for this test year. They

indicated a willingness to hear forward test year evidence in the general rate case but

required the company to submit conventional historical test year evidence as well. The

Commission also directed the company to prepare a report comparing its actual cost and

billing determinants for the current test year to those which the company forecasted in the

proceeding. In the event, the variance report stated that the company had overestimated its

Public Service Commission of Utah, “Order Approving Test Period Stipulation”, Docket 04-035-42, October
2004.

Public Service Commission of Utah, “Order on Test Period”, Docket No. 07-035-93, February 2008.
° Public Service Commission of Utah, “Report and Order on Test Period Stipulation”, Docket No. 09-035-23,
June 2009.
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cost by a small amount but overestimated its revenue and on balance did not earn its allowed

rate of return for the year.

In July 2008, RMP filed a new rate case with a current FTY ending in June 2009

using calendar 2007 as a historical reference year. The company emphasized in its case the

inability of historical test year rates to compensate the utility for sizable new investments in

its system. The Commission approved a settlement that included a provision that RMP file

historical test year evidence as well as any FTY evidence in its next rate proceeding.4’ RMP

will continue to file operating results that will permit the Commission to review the accuracy

of its FTY forecasts.

2.2 CURRENT STATUS

Table 2 and Figure 1 detail the test year approaches that are currently in use across the

United States. It can be seen that historical test years are now used by most large lOUs in

less than twenty U.S. jurisdictions. Nearly as many jurisdictions (AL, CA, CT, FL, GA, HI,

ME, MI, MN, MS, NY, OR, RI, TN, WI, and the FERC) use forward test years routinely, at

least for larger utilities. forward test years are also used in several Canadian jurisdictions.

Four jurisdictions (AR, OH, NJ, & PA) use hybrid test years. An additional 13 jurisdictions

are not neatly categorized. Here are some examples.

• Large utilities in Illinois, Kentucky, Maryland, and North Dakota utilities use

various test years.

- As previously noted, test years used by utilities in Utah and Wyoming depend

on conditions at the time of filing and New Mexico is heading in that direction.

2.3 CoNclUsioNs

In Section 1 .2 we noted that the matching principle used in historical test year rate

cases is based on the assumption that growth in billing determinants matches cost growth so

that unit cost is stable. This is true when growth in utility productivity and average use

somehow combine to offset the cost impact of input price growth. We report in this chapter

that conditions like these have not been normal for electric utilities since the 1 960s. Periods

of unit cost stability can still occur, but are apt to be followed by periods of rising unit cost.

“ Wyoming PSC Docket Number 20000-333-ER-Os (Record No. 11524), May 2009.
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Table 2

Test Year Approaches of US. Jurisdictions

Forward (76)

State Notes
Alabama Alabama Powers Rate Stabilization and Equalization Factor is forward looking.
California
Connecticut Cost is based on a historical test year that is escalated to a future rate year.
FERC Rate cases use forward test years while tormula rate plans tend to use HTY5.
Florida
Georgia
Hawaii
Maine Cost is based on a historicat test year that is escalated to a future rate year.
Michigan
Minnesota
Mississippi
New York
Oregon
Rhode tsland Cost is based on a historical test year that is escalated to a future rate year.
Tennessee
Wisconsin

Hybrid (4)

State Notes
Arkansas
Ohio
Now Jersey
Pennsylvania

Transitional/Varying (13)

Utility Name Notes
Colorado Public Service of Colorado can file FTY evidence. No FTY rates have yet been approved but the

most recent case made evtrasrdinary HTh’ adjustments.
District of Columbia PEPCO has filed rate cases using both hybrid and historicat test years recently.

Delaware Before restructuring FTY filings were common, but companies have used HTY in recent filings.
Idaho
Illinois Historic test years are the norm in IL. However, utilities have the right to make FTY filings and an

FlY was accepted in a recent rate case of the tntegryo gas utilities.
Kentucky FWs are legally authorized, but only Duke Energy has utilized them to date.
Louisiana Cleco Power frequontly uses hybrid test years. Entergy New Orleans recently had a hybrid test

year approved via settlement.
Maryland Baltimore Gas & Electric tends to fite hybrid tent years while other utilities tend to file historical test

years.
Missouri Utilities have the option to file hybrid year forecasts that are trued up during the course of the

proceeding.
New Mexico Recently passed law utlows for use of FTY, but no rate case with an FTY has yet been approved.
North Dakota Utilities use various lest years including FTYs.
Utah Test year selection is part of the rate case and can be contested. Several recent rate cases have

used FTYO.
Wyoming Rocky Mountain Power has recently had FTYs approved.

Historical (19)

Utility Name Notes
Alaska
Arizona
Indiana
Iowa
Kansas
Massachusetts
Montana
Nebraska Nebraska has no electric lOUs in its jurisdiction. Gas companies are legally authorized to use

FTYs, but no gas company has had FlY rates approved.
Nevada
New Hampshire
North Carolina
Oklahoma
South Carolina
South Dakota
Texas
Vermont
Virginia
Washington
West Virginia
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Numerous regulators have moved away from historical test years in periods when unit cost is

rising. Historical test year jurisdictions are now in the minority.
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3. EMPIRICAL SUPPORT FOR FORWARD TEST YEARS

3.1 UNIT COST TRENDS OF U.S. ELECTRIC UTILITIES

In Section 1.2 we detailed the key role that the trend in the unit cost of utilities has in

determining the reasonableness of historical test years and the need for forward test years. In

original research for this paper, we have caictilated the unit cost trends of a sample of

vertically integrated electric utilities (“VIEUs”). In this section, we explain our research

methods in some detail before discussing the results.

3.1.1 Data

The primary source of utility cost date used in the study was the FERC Form 1.

Major investor-owned electric utilities in the United States are required by law to file this

form annually. Data reported on Form I must conform to the FERC’s Uniform System of

Accounts. Details of these accounts can be found in Title 18 of the Code of Federal

Regulations.

Unit cost calculations also require data on billing determinants. Data on the number

of customers served were drawn from FERC Form 1. Data on delivery volumes were drawn

from Form ETA 861. The FERC Form 1 and Form EIA $61 data used in this study were

gathered by SNL Financial, a respected commercial vendor.

Data were considered for inclusion in the sample from all major investor-owned

VIEUs that did not offer gas distribution service or sell or spin off the bulk of their

transmission assets in recent years. To be included in the study the data were required,

additionally, to be plausible and not unduly burdensome to process. Data from the thirty four

companies listed in Table 3 were used in the unit cost research. The sample period was

1996-2008. The year 2008 is the latest for which the requisite data were available when the

study was prepared.

Supplemental data sources were used to measure inpttt price trends. Handy Whitman

indexes were used to measure electric utility construction cost trends. Global Insight indexes

were used to measure trends in the prices of electric utility materials and services.

Employment cost indexes prepared by the BLS were used to measure trends in labor prices.

Regulatory Research Associates data was used to measure trends in target ROEs approved by

regulators.
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Table 3

Utilities Included in the Unit Cost Research

Company

Alabama Power
Appalachian Power
Arizona Public Service
Black Hills Power
Carolina Power & Light
Cleco Power
Columbus Southern Power
Dayton Power and Light
Duke Energy Carolinas
Empire District Electric
Entergy Arkansas
Florida Power & Light
Florida Power
Georgia Power
Gulf Power
Idaho Power
Indianapolis Power & Light
Kansas City Power & Light
Kentucky Power
Kentucky Utilities
Minnesota Power
Mississippi Power
Nevada Power
Ohio Power
Oklahoma Gas and Electric
Otter Tail Power
PacifiCorp
Portland General Electric
Public Service Company of Oklahoma
Southwestern Electric Power
Southwestern Public Service
Tampa Electric
Tucson Electric Power
Virginia Electric and Power

Number of utilities in sample: 34
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3.1.2 DEFINITION OF UNIT COST

In Section 1.2.1 we discussed a measure of unit cost growth that is relevant in the

appraisal of test years. It is constructed by taking the difference between growth in the net

cost of base rate inputs and the growth in an index of utility billing determinants. For each

sampled utility, we calculated the total cost of base rate inputs net of taxes as the sum of non-

energy O&M expenses, depreciation, amortization, and return on rate base. Non-energy

O&M expenses were calculated as total O&M expenses less customer service and

information expenses and energy expenses that included those for steam power generation

fuel, nuclear power generation fuel, other power generation fuel, and purchased power.42 43

Return on rate base was calculated as the value of the rate base times a weighted

average cost of capital (“WACC”). In constructing the WACC we assumed 50/50 weights

for debt and common equity. The rate of return on debt was calculated as the ratio of the

interest payments of electric utilities to the value of their debt as reported on the FERC Form

1. The ROE was calculated as the average applicable allowed ROEs of electric utilities as

reported by Regulatory Research Associates.44 The rate base for each utility was calculated

as its net plant valtie less net accumulated deferred income taxes plus the value of its fuel,

material, and supply inventories.

We reduced the base rate cost thus calculated by two kinds of ‘non-core” revenues, as

is common in the calculation of retail base rate revenue requirements. One item deducted

was Other Operating Revenue. This is the revenue from miscellaneous goods and services

that include bulk power wheeling. The other component of non-core revenues was an

estimate of the margin from power sales for resale.45

The growth in the billing determinant index used in our study is a weighted average

of the growth in important billing determinants of electric utilities. The determinants used in

index construction were the numbers of residential, commettial, and other retail customers

12Customer service and infonnation expenses were excluded because they tended to rise over the sample period
due to expanding demand-side management programs. The cost of DSM programs is typically recovered using
tracker-rider mechanisms.

We also excluded the Other Expenses categoly of Other Power Supply Expenses. We believe that large and
volatile commodity-related costs are sometimes reported in this category.

In this calctilation, we assumed that the target ROE approved for a utility in its most recent rate case was
applicable until a new target ROE was approved.

These margins were computed as the difference between sales for resale revenue and an estimate of the
energy commodity costs used in power supply.
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and the corresponding delivery volumes.46 We weather normalized the volumes using

econometric demand research. In constructing the index, the trends in the billing

determinants thus assembled were weighted by our estimates of the typical shares of

individual billing determinants in the base rate revenue requirements of VEUs.47 The

estimates were drawn from a perusal of recent VTEU rate case filings.

3.1.3 UNIT COST RESULTS

Unit Cost Trends

The average annual trends of the sampled utilities in their cost, billing determinants,

and unit cost can be found in Table 4 and Figure 2. It can be seen that unit cost declined by a

modest 0.78% annually on average in the 1996-2002 period as average growth in billing

determinants exceeded average growth in cost. The average growth in unit cost was positive

in only one year of this period. These results suggest that, under typical operating conditions,

historical test years would have yielded compensatory outcomes in rate cases during this

period.

In the 2003 -2008 period, on the other hand, it can be seen that unit cost grew briskly,

averaging about 2.3 1% annually. Utilities experienced unit cost growth on average in every

year of the period. Cost averaged 1.92% annual growth from 1996 to 2002 and 4.36%

annual growth thereafter. The normalized growth of billing determinants averaged 2.75%

per annum through 2002 but only 2.05% per annum thereafter. Thus, growth in billing

determinants slowed despite marked acceleration of cost growth.

Earnings Impact

To consider the earnings attrition resulting from 2.3% annual unit cost growth,

consider that if the typical company in the sample earned its target ROE it would constitute

about 13% of the total cost of its base rate inputs. Assuming two years of 2.3% unit cost

growth, revenue based on prices reflecting only the normalized business conditions of the

historical test year would be expected to result in a 4.45% base rate revenue shortfall. If

there was no tax adjustment, this would reduce the return on equity by about 35%. Assuming

46 The retail peak demands of commercial and industrial customers are also important billing determinants but
data on these were unavailable.
‘ We assigned the base rate revenue shares corresponding to demand charges to the “other retail” delivery
volume, expecting that these volumes have trends that are similar to those of demand charge billing
determinants.
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an allowed ROE of 11%, this would mean a drop in ROE of around 375 basis points before

tax adjustments. While lower income taxes would mitigate the earnings impact, we may

concitide from this analysis that historical test years would have been inherently non-

compensatory for a utility operating under the typical business conditions facing VIFUs in

recent years. Results would be much worse for utilities facing more pronounced unit cost

pressures due, for example, to an accelerated program of replacement capex or a large scale

DSM program.

Unit Cost Drivers

Input Prices Our discussion in Section 1 .2.1 contained the result that input price inflation,

productivity growth, and the trend in average use were key drivers of unit cost growth. We

calculated for this report indexes of the inflation in the prices of base rate inputs faced by the

sampled VIEUs. The growth rates of the summary input price indexes are weighted averages

of the growth rates in indexes of prices for electric utility plant and O&M labor and materials

and services. The index for each utility uses as weights the share of each input group in the

total cost of the company’s base rate inputs.48 The index for the price of plant was calculated

from the trends in bond yields, allowed retttrns on equity, and the Handy Whitman

Construction Cost Index for vertically integrated electric utilities in the applicable region.

Results of our input price research are presented in Table 5 and Figure 3. It can be

seen that the prices of base rate inputs averaged 2.76% annual inflation in the 1996-2002

period and 3.65% inflation in the 2003-2008 period --- an increase of 89 basis points. The

price acceleration was primarily in materials and services and capital. M&S price inflation

averaged 2.08% annually in the 1996-2002 period and 4.3 1% annually in the 2003-2008

period.

An inptit price index with cost share weights effectively estimates the impact of price inflation on cost.

41
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Plant Additions Large plant additions were noted in Section 1 .2.1 to be an important driver

of utility productivity growth. Table 6 and Figure 4 describe the trend in real (i.e. inflation

adjusted) plant additions per customer of the sampled utilities. It can be seen that from 2003

through 200$, real plant additions were 25% higher on average than in the 1995-2002 period.

Average Use In Table 7 and Figure 5 we present information on the trends in weather

normalized average use by the residential and commercial customers of a large sample of

U.S. electtic utilities from 1996 to 200$. The sample included specialized transmission and

distribution utilizes as well as VIEUs. It can be seen that the growth rates in average use

have tended to fall for both residential and commercial customers since 2002. The trend was

more pronounced for residential customers. Growth in normalized average use of power by

residential customers averaged 1.09% per year in the 1996-2002 period and 0.43% per year

in the 2003 -2002 period. Growth in weather-normalized average use by commercial

customers averaged 1.04% per year in the 1996-2002 period and 0.74% per year in the 2003-

200$ period.

The average use slowdown was especially pronounced in the 2006-2002 period. The

normalized average use of residential customers averaged a slight 0.19% annual decline and

average use by commercial customers was essentially flat. For this more recent period, we

separately calculated trends for utilities in service territories with large I)SM programs and

the trends for utilities in other territories. The normalized average use by residential

customers of utilities operating in territories with large DSM programs declined by a

remarkable 0.68% on average.

These results suggest that the typical lOUs may not be able in the future to count on

brisk growth in average use by residential and commercial customers to buffer the impact on

unit cost growth of input price inflation and increased plant additions. The problem will be

considerably more acute in service territories where there are aggressive conservation

programs. Forward test years will be particularly uncompensatory where utilities must cope

with the consequences for load of aggressive DSM programs.
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3.2 How TEST YEARS AFFECT CREDIT QUALITY METRICS

Table $ presents results for selected credit quality metrics for a large sample of

electric utilities. The reported metrics are averages for the 2006-2009 period. The source is

Credit Stats: Electric Utilities—US., a report appearing in the Global Credit Portal of

Standard & Poor’s RatingsDirect. We present results for four credit metrics: Standard &

Poor’s corporate credit rating, the (rate of) return on capital, and two cash flow ratios

(EBITDA interest coverage and FF0/Debt).

Cash flow ratios are used by credit analysts to assess a utility’s ability to service debt.

The cash flow measures are normally calculated as adjustments to net income that add back

cash flows that could be used to service debt. FF0 (funds from operations), for instance,

adds back depreciation and amortization expenses. EBITDA (earnings before interest, taxes,

depreciation, and amortization) adds back interest and tax payments as well as depreciation

and amortization.

Table $ reports averages for each of the numerical metrics for utilities that operated

under historical, hybrid, and forward test years throughout the 2006-2008 period. There is

also an indeterminate category for utilities that are not easily categorized as having operated

under one kind of test year during this period.

Caution must be taken in making comparisons inasmuch as these metrics may differ

between the sampled utilities due to differences in several other business conditions as well

as to any differences in test years. The other relevant business conditions include the ability

to rate base construction work in progress, the local severity of the 2008 recession, and

whether or not utilities operated under formula rates and/or revenue decoupling. Despite

these complications, the samples are large and diverse enough to shed some light on the

effect that test years have on credit metrics.

Comparing the results, it can be seen that the values of all four credit metrics were

typically much more favorable for the forward test year utilities than for the historical test

year utilities.

o The forward test year utilities had a typical credit rating between BBB+ and A

whereas the historical test year utilities had a typical credit rating between BBB

and BBB.
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Table 8

How Credit Metrics of Electric Utilities
Differ by lest Year, 2006-2008

S&P Corporate Return on Capital EBlTDMnterest FF0/debt
Company Name Credit Rating f%) Coverage (%)

Historical Test Years 7.9 4.2 18.2
AEP Texas Central BOB 6.9 2.8 8.7
AEP Texas North BOB 8.1 4.9 21.0
Appalachian Power BOB 6.0 2.9 9.5
Arizona Public Service BBB- 7.3 4.6 19.3
Black Hills Power BBB- 9.6 4.8 25.3
Carolina Power & Light BBB-r- 11.3 5.9 25.0
CenterPoint Energy Houston Electric BBB 9.8 6.2 24.4
Central Illinois Light BBB- 9.5 8.2 29.5
Central Illinois Public Service BBB- 4.9 3.6 15.7
Central Vermont Public Service BB+ 7.0 2.7 12.8
Commonwealth Edison BOB- 6.4 3.1 12.1
Duke Energy Carolinas A- 7.0 6.1 28.5
Duke Energy Indiana A- 8.0 5.1 21.3
El Paso Electric BBB 9.4 4.2 18.8
Entergy Gulf States BBB 7.2 2.8 25.1
Entergy Louisiana BBB 6.6 3.2 36.3
Entergy Texas BBB 5.6 2.5 14.0
Interstate Power & Light BBB÷ 10.5 5.5 24.4
IPALCO Enterprises (Indianapolis Power & Light) BB÷ 13.2 3.4 12.9
Kentucky Power BBB 6.5 3.5 13.8
MidAmerican Energy A- 10.7 5.5 22.7
Nevada Power 88 8.4 2.6 11.1
NSTAR Electric A+ 10.2 7.7 21.6
Oklahoma Gas & Electric BBB+ 10.0 6.4 25.2
Oncor Electric Delivery BBB÷ 9.6 4.4 17.9
Public Service Company ot Colorado BBB+ 8.1 4.3 19.6
Public Service Company ot New Hampshire BOB 8.4 4.8 13.7
Public Service Company of New Mexico BB- 3.9 2.3 8.6
Public Service Company of Oklahoma BBB 4.9 2.7 18.3
Puget Sound Energy BBB 7.5 3.8 13.7
Sierra Pacitic Power BB 7.4 2.9 12.7
South Carolina Electric & Gas BBB+ 8.3 4.7 21.1
Southern Indiana Gas & Electric A- 9.5 5.4 22.8
Southwestern Electric Power BBB 7.4 3.5 15.4
Southwestern Public Service BBB+ 5.3 3.5 12.1
Texas-New Mexico Power BB- 5.3 3.3 9.5
Tuscon Electric Power BB÷ 8.4 3.2 17.9
Westar Energy BBB- 6.7 3.9 14.8
Western Massachusetts Electric BBB 5.8 3.7 11.8

Hybrid Test Years 9.5 5.9 19.9
Atlantic City Electric BBB 9.6 4.4 34.2
Baltimore Gas & Electric BOB 6.8 4.3 11.1
Cleveland Electric Illuminating BOB 13.3 4.3 9.2
Cleco Power BOB 8.3 3.7 10.9
Columbus Southern Power BBB 13.5 6.5 23.3
Dayton Power & Light A- 16.3 16.1 42.9
Duke Energy Ohio A- 5.2 6.3 25.5
Entergy Arkansas BBB 6.7 5.6 27.7
Idaho Power BBB 6.6 3.8 10.7
Jersey Central Power & Light BBB 8.3 8.5 22.9
Metropolitan Edison BBB 9.3 6.7 12.7
Ohio Edison BBB 9.4 4.6 14.5
Ohio Power BBB 8.2 4.3 15.0
PECO Energy BOB 10.5 7.0 19.5
Pennsylvania Electric BBB 8.9 5.5 15.8
PPL Electric Utilities A- 9.5 4.6 18.6
Public Service Electric & Gas BOB 8.7 4.9 14.9
Toledo Edison BBB 11.9 5.2 28.0
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Table 8, continued

How Credit Metrics of Electric Utilities
Differ by Test Year, 2006-2008

S&P Corporate Return on Capital EBITDAIInterest FFOIdebt
Company Name Credit Rating (%) Coverage (%)

Forward Test Years 9.2 5.1 21.0
ALLETE (Minnesota Power) BBB+ 10.8 5.1 19.5
Central Hudson Gas & Electric A 9.6 4.9 14.9
Central Maine Power BBB+ 8.2 5.3 17.8
Connecticut Light & Power BBS 6.7 4.3 12.2
Detroit Edison BBS 8.2 4.9 16.8
Entergy Mississippi BBS 7.2 4.3 27.1
Florida Power & Light A 9.9 7.0 30.7
Florida Power Corp. BBB+ 9,9 4.5 19.0
Georgia Power A 10.1 5.9 22.6
Gulf Power A 9.7 5.6 19.2
Hawaiian Electric BBS 7.1 4.4 15.3
Mississippi Power A 11.6 8.9 35.5
Northern States Power - MN BBB+ 9,4 4.9 22.9
Northern States Power - WI A- 8.8 5.9 26.6
Pacific Gas & Electric BBB+ 10.7 4.0 23.3
PacifiCorp A- 7.9 4.0 17.3
Portland General Electric BBB+ 7.9 4.1 19.2
Rochester Gas & Electric BBB 9.4 3.8 19.4
Southern California Edison BBS+ 11.4 40 19.3
Tampa Electric BBS 9.6 4.5 21.0
Wisconsin Electric Power A- 6.9 54 14.6
Wisconsin Power& Light A- 10.1 5.0 24.7
Wisconsin Public Service A- 9.8 5.6 23.8

Indeterminate 7.8 4.3 18.1
Alabama Power A 9.5 5.7 21.5
Empire District Electnc BBB- 7.3 3.5 15.7
Indiana Michigan Power BBS 6.7 3.5 15.4
Kansas City Power & Light BBS 7.9 4.8 19.4
Potomac Electnc BBS 7.4 4.4 20.6
Southwestern Electric Power BBS 74 3.5 15.4
Union Electric BBS- 8.2 4.4 18.4

All Companies 8.6 4.8 19.3

Source: Standard & Poor’s Ratings Direct, Credit Stats.’ Electric Utilities - U.S. August 24, 2009. Financial metrics are averages of the years 2006-2008.

Standard & Poor’s Financial Sersices l.LC’ (“S&P”) ratings may not be reproduced or distributed without SIte prior permission of S&P. S&P does not guarantee the accuracy,
completeness, timeliness or availability of any intbrmatmon, including ratings, and is not responsible tbr any errors or omissions (negligent or otherwise), regardless of the
cause, or for the results obtained from the use of ratings. S&l’ GIVES NO EXPRESS OR IMPLIED WARRANTIES. INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERC’IIANTABILITY OR FIT NESS FOR A PAR’rICULAR PURPOSE OR USE. S&P SHALL NOT IdE LIABLE FOR ANY DtRECT, INDIRECt.
INCIDENTAL, EXEMPLARY, COMPENSATORY. PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES, COSTS, EXPENSES, LEGAl, FEES, or LOSSES
(INCLUDING t.OST INCOME OR PROFITS AND OPPORTUNITY CostS) TN CONNECTION WITH ANY LTSE OF RATINGS. S&P’s ratings are statements of
opiniomis and are not statements of factor recommendations to purchase, hold or sell securities. They do not address the market value of securities or the suitability of
securities for investment purposes, and should not be relied on as Investment advice.
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o The forward test year utilities had an average return on capital of 9.2% whereas

the historical test year utilities had an average return of 7.9%.

o The forward test year utilities had an average EBITDA/interest coverage of 5.1

whereas the historical test year utilities had an average coverage of 4.2

o The forward test year utilities had an average FF0/debt ratio of 21.0% whereas

the historical test year utilities had an average ratio of 18.2%.

Additional insights concerning the effect of forward test years on credit quality can be

found in another recent Standard & Poor’s report.49 The study sottght to rank state regulatory

regimes with respect to their effect on credit quality. Of the fourteen states covered by the

study which had well-established forward test year traditions at the time of the study, the

author found five to be “more credit supportive”, six to be “credit supportive”, only two to be

“less credit supportive”, and none to be “least credit supportive”. In contrast, of the

seventeen states covered by the study that had well-established historical test year conditions,

only three were categorized as “more credit supportive”, seven were categorized as “credit

supportive”, six were categorized as “less credit supportive” and one was categorized as

“least credit supportive”.

3.3 INCENTIVE IMPACT OF FORWARD TEST YEARS

In Section 1.2.4 we noted that the incentive impact of forward test years has been an

issue in some proceedings. We argued, based on our experience in the field of incentive

regulation, that the incentive impact of forward and historical test years should be similar on

balance. To test the hypothesis that the choice of a test year has no impact on operating

efficiency, PEG Research measured the trends in the 0&M expenses of a large group of

VIEUs over the 1996-2008 sample period. O&M expenses are a better focus than the total

cost of base rate inputs in such a study because some utilities had greater needs than others

for major plant additions and these needs had little to do with the kind of test year in a

jurisdiction. Differences in cost growth are due in part to differences in output growth, so we

divided O&M expenses by three alternative output metrics: generation volumes, generation

capacity, and the number of customers served. We calculated how the trends in the three cost

metrics differed for utilities operating under three kinds of test years: historical, hybrid, and

Todd Shiprnan, Assessing U.S. Utilflj’ Rcgulatort’ Environments, Standard & Poor’s Ratings Direct,
November 2008.
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forward. If forward test years weaken operating efficiency, we would expect the growth in

the cost metrics to be higher on average for the forward test year utilities.

Results of this exercise are reported in Table 9. It can be seen that, using all three

cost metrics, the cost trends of the forward test year utilities were similar to --- and a little

slower than --- those of the historical test year utilities and of the full utility sample. These

results are consistent with the notion that there is no significant difference in the incentives to

contain cost that are generated by future and historical test years.

C-,
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4. CONCLUDING REMARKS

Having established in some detail in the chapters above the financial stresses imposed

on U.S. electric utilities by historical test years today, we provide in this chapter some

concluding remarks on action plans for regulators who wish to move forward with sensible

remedies.

4.1 SENSIBLE FIRST STEPS

In states where regulators are interested in experimenting with forward test years but

not yet prepared to “make the plunge” to large scale adoption, our discussion has identified a

number of cautious first steps down the road that limit the risk of bad outcomes but permit

the regulatory community to learn more about FTY pros and cons.

o Allow a forward test year on a trial basis for one interested utility.

o Allow forward test years on an occasional basis when a utility makes a

convincing case that rising unit costs make historical test years unjust and

unreasonable. A ruling on the test year issue can precede the preparation of a

rate case, as in Utah.

o Borrow a few of the methods used in FlY rate cases to make additional

adjustments to hisiorical test year costs and billing determinants. For

example, HTY O&M expenses and/or plant addition costs can be adjusted ftr

forecasts of price inflation prepared by respected independent agencies.

Residential and commercial delivery volumes can be adjusted for recent

average use trends. Special adjustments can be made for looming major plant

additions.

o Try current FTYs, which involve forecasts only one year into the future.

Current test years can be combined with interim rate increases at the outset a

rate case which are subject to true up when new rates are ultimately approved.

The combination of current test years and interim rates is a salient option

because it eliminates regulatory lag without a two year forecast.

4.2 ALTERNATIVE REMEDIES FOR TEST YEAR ATTRITION

In states where regulators aren’t ready to abandon historical test years but are

sympathetic to the attrition problems that they sometimes cause, a variety of alternative
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measures are available to relieve the financial attrition that can result from using historical

test years in a rising unit cost environment.

1. HTY calculations can incorporate the fttll array of normalization, annualization,

and known and measurable change adjustments that are used in other

jurisdictions.

2. Utilities can be permitted to implement interim rate increases. Interim rates can

effectively reduce regulatory lag by a year. States that permit interim rates

include I-Il, IA, MI, MO, NH, OK, TX, VA, and WI.

3. Capital spending trackers can ensure timely commencement of the recovery of

costs of plant additions, without rate cases, when assets become used and useful.

Trackers can he designed to maintain incentives for good capital cost

management and timely project completion. Monitoring by PEG Research

reveals that capital spending trackers have been approved for use by energy

utilities in AR, CA, FL, GA, IA, ID, IL, IN, KS, KY, MD, ME, MN, MO, NJ,

NY, OH, OK, OR, PA, TX, VA, and WI.

4. The inclusion of CWIP in rate base improves cash flow and reduces future rate

shocks. This practice also reduces the losses that a utility experiences making

large plant additions under historical test year rates. Monitoring by the Edison

Electric Institute has found that states that have recently allowed inclusion of

CWIP in rate base include CO, FL, GA, IN, KS, KY, LA, MI, MO, NC, NM, NV,

SD, TN, VA, and WV.

5. Cost trackers can also adjust rates automatically to ensure timely recovery of

O&M expenses that are unusually volatile and/or expected to rise rapidly.

Expenses that are often recovered using trackers include those for pensions and

benefits, uncollectible bills, and DSM.

6. Several methods have been established to compensate utilities for slowing growth

in average use.

• Lost revenue adjustment mechanisms (a/k/a lost margin trackers) restore

margins that are estimated to have been lost because of utility

conservation programs. These are currently used by electric utilities in

CT, IN, KY, OH, NC, and SC.
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• Decoupling true-up plans help base rate revenue track revenue

requirements more closely and can thereby restore lost margins that result

from slow growth in average use resulting from a wider variety of sources,

including conservation programs administered by independent agencies.

Such plans are currently used by electric utilities in CA, CT, DC, FIT, ID,

MA, MD, MI, NY, OR, VT, and WI. They are used by gas utilities in

several additional states (e.g. AR, CO. IN, MN, NJ, NC, UT, VA, WA,

and WY).

• Higher customer charges are also effective in reducing attrition from

declining average use. Straight fixed variable pricing, which recovers all

fixed costs using fixed charges, is used by gas utilities in GA, MO, OH,

OK, and ND.

7. The duration of rate cases can be limited. A reasonable cap is the average length

of cases in the United States, which is currently between nine and ten months.5°

8. Multiyear rate plans can give utilities rate escalation between rate cases for

inflation and other business conditions that drive cost growth. Such plans

typically have a duration of three to five years, and terms of seven to ten years

have been approved. Even if an historical test year makes the initial rates under

such plans non-compensatory’, it would only happen once in a multiyear period.

Utilities would have several years to recoup their losses through superior

productivity growth --- and an incentive to do so. North American jurisdictions

where multiyear rate plans are common include CA, ME, MA, NY, OH, and VT

in the United States and Alberta, British Columbia, and Ontario in Canada. This

approach to ratemaking is more the rule than the exception overseas.

° See EEl 2007 Financial Review, p. 36.
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APPENDIX: UNIT COST LOGIC

To better understand the conditions that can cause historical test year rates to produce

earnings attrition, suppose that year t is a rate year (a year when new rates take effect) and

that the utility is undereaming with its newly implemented HTY rates. The cost of base rate

inputs then exceeds base rate revenue and the ratio of cost to revenue is positive.

Cost /Revenuet> 0.

To simplify the story, suppose next that the utility has only one service and the base rate for

that service is gathered exclusively from a volumetric charge. In the historical test year, the

revenue requirement is then the product of a price (P12) and a volume (V12) and this is set

equal to the allowed cost of service

pt_2 x V2 = Cost2

so that

= Cost12 /V2 = Unit Cost2.

The rate equals the cost per kWh of sales, which we may call the unit cost of service in the

historical test year.

Revenue in the rate year is the product of this same price, which reflects historical

business conditions, and the contemporary sales volume. The ratio of cost to revenue may

then be restated as

Costs /Revenue1 Cost1 / (P12 x V1)

= Costs / [(CostI2 / V12) x Vtl

= (Cost1 / V1) / (Cost2 / V12)

= Unit Cost1 / Unit Cost12. [All

An historical test year rate is thus non-compensatory if the utility’s unit cost is higher in the

rate year than it was two years ago in the test year. Growth in the unit cost of the utility is

thus the fundamental reason for earnings attrition. Note also that

Unit Cost / Unit Cost12 = (Cost1 / Cost12) / (V1/V12). [A2]

Unit cost thus grows between the test year and the rate year if cost grows more rapidly than

the sales volume. Growth in the sales volume therefore matters as well as cost growth in

determining a utility’s unit cost trend. Moreover, the ability of historical test year rates to
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avoid under or, for that matter, over earning depends on the stability of the relationship

between cost and billing determinants.

The key result that historical test years are non-compensatory when unit cost is rising

extends to the real world situation in which a utility provides multiple services, each with

several charges. In this situation the ratio of the total delivery volume in [A2j is replaced by

a weighted average of the ratios for all billing determinants.’

51 The weight for each individual billing determinant is its share of the total base rate revenue.
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Opinion

Rating Drivers

- Supportive regulatory environment

- Large capital expenditure program

- High coal concentration

- Strong and stable financial metrics

Corporate Profile

Kentucky Utilities (KU: Baal Issuer Rating) is a regulated public utility engaged in the generation, transmission
and distribution of electricity. KU provides electric service to approximately 510,000 customers in Kentucky and
29,000 customers in Virginia. Its service territory covers approximately 4,800 square miles.

KU is a wholly-owned subsidiary of LG&E and KU Energy LLC (LKE: Baa2 Issuer Rating). KU and its affiliate,
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Louisville Gas and Electric Company (LG&E: Baal Issuer Rating), are the two main operating entities of LKE. LKE
in turn is wholly owned by PPL Corporation (PPL: Baa3 Issuer Rating), a diversified energy holding company
headquartered in Allentown, PA.

SUMMARY RATING RATIONALE

KU’s Baal Issuer Rating reflects its sound financial performance and the credit supportive regulatory environment
in which it operates, offset in part by a large capital expenditure program and, to a lesser extent, a lack of fuel and
geographic diversity.

DETAILED RATING CONSIDERATIONS

SUPPORTIVE REGULATION PROVIDES FOR TIMELY COST RECOVERY

We consider the Kentucky Public Service Commission (KPSC) to be supportive of long term credit quality and
note that it has approved various tracker mechanisms that provide for timely cost recovery outside of a rate case.
KU’s tracker mechanisms include a Fuel Adjustment Clause (FAC), an Environmental Cost Recovery Surcharge
(ECR) and a Demand-Side Management Cost Recovery Mechanism (DSM). KU does not have a decoupling
mechanism in place, which subjects KU’s net revenue to weather volatilities. The lack of a decoupling mechanism
is less of an issue for non-weather related demand fluctuations because KU has the DSM and expects to have
modest load growth in 2014.

In December 2012, the KPSC approved KU’s settlement regarding the rate case filed in June 2012 which
requested a base rate increase of $82 million for electricity (6.5%), to take effect in January, 2013. The settlement
granted KU an increase in electric base rates of $51 million with an authorized ROE of 10.25%. The rate case
progressed without being unusually controversial or contentious; we consider the decision a constructive result.
Due to the high level of planned capital expenditures, KU is likely to file for another rate case in 2014.

LARGE PLANNED CAPITAL EXPENDITURES

Capital expenditures for KU are expected to remain at elevated levels from 2013-2017. Total capital expenditures
are expected to be $3.1 billion, with $1.2 billion related to environmental. The total estimated amount represents
about 56% of its net book value of property, plant and equipment, which stands at about $5.5 billion at the end of
the third quarter 2013.

The disallowance risk associated with large capital expenditures is meaningfully moderated by Kentucky’s
supportive regulatory environment as detailed above. KPSC is also authorized to grant return on construction
work in progress (CWIP) in rate case proceedings. Moreover, the ECR virtually eliminates regulatory lag for
investments associated with complying with the Clean Air Act and coal combustion waste and byproduct
environmental requirements. The terms of the ECR allows KU to receive the return of and a return on the
investment starting two months after making the investment. This is highly favorable compared to the traditional
process where regulatory lag could last a few years due to the length of the construction period plus the rate case
proceeding.

HIGH COAL CONCENTRATION

KU’s current fuel mix is heavily biased towards coal. Of its 4.8 GW of generating capacity, 3.4 GW (69%) is coal-
fired and it provides almost all (95%) of generation. The remaining 31% of the generating capacity is comprised
mainly of gas- or oil- fired facilities that are utilized as peakers.

The fuel concentration, though a credit negative, is acceptable for its rating levels because Kentucky is very
supportive of the coal industry. Kentucky is one of the leading coal producing states and the coal industry is very
important to the local economy. The support is evidenced by the passage of the ECR, which provides the
company with highly favorable terms for its investments in coal-related environmental expenditures.

KU’s fuel mix may also improve in the future as KU, along with LG&E, is building a 640-MW gas-fired combined
cycle plant at Cane Run and plans to build a 700-MW gas-fired combined-cycle plant at KU’s Green River
generating site. The Cane Run gas plant is under construction and due to be completed by the end of 2015. Cane
Run will replace some of the less economic coal plants totaling 234 MW at Tyrone and Green River that are being
closed. The construction of the Green River gas plant has been announced but not yet approved. If approved, it is
expected to be in service by end of 2018 to accommodate expected load growth.

The operating status of E.W. Brown unit 1 & 2, which accounts for 172 MW of coal generation capacity, was in



WP-2
Avera/McKenzie

question due to environmental compliance concerns. However, the company now believes that it can continue to
operate the plant for a few more years without a major environmental retrofit.

HEALTHY FINANCIAL PROFILE

KU’s financial metrics have been strong for its rating. As of September 30, 2013, the ratio of consolidated cash
flow before changes in working capital (CEO pre WIC) to debt was 26% for the last twelve months and averaged
24% for the past three years. Debt to capitalization was 36% for the last twelve months and averaged 37% for the
past three years. KU’s financial metrics may decline somewhat over the next few years due to the expiration of
bonus depreciation after 2013 and the large capital expenditure program. However, we expect KU’s financial
metrics to remain supportive of its rating levels based on the company’s targeted capital structure of 52% equity,
which is calculated net of goodwill and fully loaded with rating agency adjustments. KU’s goodwill amounted to
$607 million at the end of September 2013 and in comparison the total equity, including the goodwill, was $2,963
million.

Liquidity Profile

KU has adequate liquidity. As of September 30, 2013, after accounting for all commercial paper backup and letter
of credits issued, KU has $260 million available under its $400 million revolving facility. For the past twelve months
ending September 2013, KU had a negative free cash flow of $267 million which is likely to be sizeable in the
coming years given its large capital expenditure program. KU’s next long-term debt maturity is a $250 million first
mortgage bond issuance due November 2015.

LKE manages the liquidity of its Kentucky utility operations on a consolidated basis. KU has a $400 million stand
alone revolving credit facility and LG&E, it sister affiliate, has a $500 million stand-alone credit facility. Both
facilities expire in November 2017. In October 2013, LKE, KU’s parent company, entered into a $75 million
syndicated credit facility that expires in October 2018. Each facility contains a financial covenant requiring the
companies’ debt to total capitalization not to exceed 70%. All entities were in compliance as of September 30,
2013.

Rating Outlook

The review for upgrade reflects our improved view of US utility regulatory relations and credit-supportiveness
generally, as exemplified in Kentucky with regulatory outcomes including a strong suite of recovery mechanisms.
The continued above-average performance in KU’s financial metrics over the near-term driven in part by the credit
supportive environment is also a consideration.

What Could Change the Rating - Up

KU could be upgraded by one notch following the review process currently underway.

What Could Change the Rating - Down

KU’s ratings could be downgraded should the company experience an unfavorable rate case outcome or if
unanticipated changes were made to the regulatory compact that currently provides for timely recovery of costs
and this were to lead to the company’s ratios of CEO pre-WC to debt and retained cash flow to debt dropping
below 20% and 15%, respectively, for an extended period of time.

Rating Factors

Kentucky Utilities Co.

Regulated Electric and Gas Utilities Industry [1][2] LTM Moody’s
0913012013 12-18

month
Forward
VieAf As

of
November

____________________________________________________________ ______________

2013
Factor 1: Regulatory Framework (25%) Measure Score Measure Score
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a) Requlatorv Framework

_______

Baa Baa
Factor 2: Ability To Recover Costs And Earn Returns (25%)
a) Ability To Recover Costs And Earn Returns A
Factor 3: Diversification (10%)
a) Market Position (5%) Baa
b)_Generation_and_Fuel_Diversity_(5%) B
Factor 4: Financial Strength, Liquidity And Key Financial Metrics (40%)
a) Liquidity (10%) Baa
b) CEO pre-WC + Interest] Interest (3 Year Avg) (7.5%) 7.6x Aa
c) CEO pre-WC I Debt (3 Year Avg) (7.5%) 24.4% A
d) CEO pre-WC - Dividends I Debt (3 Year Avg) (7.5%) 19.3% A
e) Debt/Capitalization (3 Year Avg) (7.5%) 36.9% A
Rating:
a) Indicated Rating from Grid A3
b) Actual Rating Assigned Baal

A

Baa
B

Baa
7.5-7.8x Aa
22-25% A
17-20% A
36-38% A

A3
A3

* THIS REPRESENTS MOODY’S FORWARD VIEW; NOT THE
VIEW OF THE ISSUER; AND UNLESS NOTED IN THE TEXT
DOES NOT INCORPORATE SIGNIFICANT ACQUISITIONS OR
DIVESTITURES

[1] All ratios are calculated using Moody’s Standard Adjustments. [2] As of 09/30/2013(LTM); Source: Moody’s
Financial Metrics
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Credit Opinion: Louisville Gas & Electric Company

Global Credit Research - 08 Dec 2013

Louisville, Kentucky, United States

Ratings

Category Moodys Rating

Outlook Rating(s) Under
Review

Issuer Rating *Baal
First Mortgage Bonds *A2
Senior Secured Shelf *(P)A2
Sr Unsec Bank Credit Facility *Baal
Commercial Paper P-2
Ult Parent: PPL Corporation

Outlook Rating(s) Under
Review

Issuer Rating *Baa3
Pref. Shelf *(P)Ba2
Parent: LG&E and KU Energy
LLC

Outlook
Rating(s) Under

Review
Issuer Rating “Baa2
Senior Unsecured *Baa2

* Placed under review for possible upgrade on November 8, 2013

Contacts

Analyst Phone
Toby Shea/New York City 212.553.1779
William L. Hess/New York City 212.553.3837

Opinion

Rating Drivers

- Supportive regulatory environment

- Large capital expenditure program

- High coal concentration

- Strong and stable financial metrics

Corporate Profile

Louisville Gas and Electric Company (LG&E: Baal Issuer Rating ) is a regulated public utility engaged in the
generation, transmission and distribution of electricity and the storage, distribution and sale of natural gas. It
provides electricity to approximately 393,000 customers in Louisville and adjacent areas and delivers natural gas
service to approximately 318,000 customers in its electric service area and eight additional counties in Kentucky.
LG&E’s service area covers aooroximately 700 square miles.
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LG&E is a wholly-owned subsidiary of LG&E and KU Energy LLC fLKE: Baa2 Issuer Rating). LG&E and its
affiliate, Kentucky Utilities (KU: Baal Issuer Rating), are the two main operating entities of LKE. LKE in turn is
wholly owned by PPL Corporation (PPL: Baa3 Issuer Rating), a diversified energy holding company
headquartered in Allentown, PA.

SUMMARY RATING RATIONALE

LG&Es Baal Issuer Rating reflects its sound financial performance and the credit supportive regulatory
environment in which it operates, offset in part by a large capital expenditure program and, to a lesser extent, a
lack of fuel and geographic diversity.

DETAILED RATING CONSIDERATIONS

SUPPORTIVE REGULATION PROVIDES FOR TIMELY COST RECOVERY

We consider the Kentucky Public Service Commission (KPSC) to be supportive of long term credit quality and
note that it has approved various tracker mechanisms that provide for timely cost recovery outside of a rate case.
LG&Es tracker mechanisms include a Fuel Adjustment Clause (FAC), an Environmental Cost Recovery
Surcharge (ECR), a Gas Supply Clause (GSC), a Gas Line Tracker (GLT) and a Demand-Side Management
Cost Recovery Mechanism (DSM). LG&E does not have a decoupling mechanism in place, which subjects
LG&E’s net revenue to weather volatilities. The lack of a decoupling mechanism is less of an issue for non-
weather related demand fluctuations because LG&E has the DSM and expects to have modest load growth in
2014.

In December 2012, the KPSC approved LG&Es settlement regarding the rate cases filed in June 2012 which
requested base rate increase of $62.1 million for electricity (6.9%) and $17.2 million (7%) for gas, to take effect in
January, 2013. The settlement granted LG&E an increase in electric base rates of $34 million and an increase in
gas base rates of $15 million, with an authorized ROE of 10.25%. In addition, LG&E was granted a gas line tracker
mechanism that allows for recovery of costs associated with gas main replacement and other infrastructure
improvements. These rate cases progressed without being unusually controversial or contentious. We consider
the regulatory treatment of the of this last rate cases to be constructive.

LARGE PLANNED CAPITAL EXPEND ITURES

Capital expenditures for LG&E are expected to remain at elevated levels from 2013-2017. Total capital
expenditures are expected to be $3 billion, with $1.1 billion related to environmental. The total estimated amount
represents about 85% of its net book value of property, plant and equipment, which stood at about $3.5 billion at
the end of the third quarter 2013.

The disallowance risk associated with large capital expenditures is meaningfully moderated by Kentucky’s
supportive regulatory environment as detailed above. KPSC is also authorized to grant return on construction
work in progress (CWIP) in rate case proceedings. Moreover, the ECR virtually eliminates regulatory lag for
investments associated with complying with the Clean Air Act and coal combustion waste and byproduct
environmental requirements. The terms of the ECR allows LG&E to receive the return of and a return on the
investment starting two months after making the investment. This is highly favorable compared to the traditional
process where regulatory lag could last a few years due to the length of the construction period plus the rate case
proceeding.

HIGH COAL CONCENTRATION

LG&E’s current fuel mix is heavily biased towards coal. Of its 3.4 GW of generating capacity, 2.7 GW f 79%) is
coal-fired and it provides almost all (96%) of generation. The remaining 21% of the generating capacity is
comprised mainly of gas- or oil- fired facilities that are utilized as peakers. The fuel concentration, though a credit
negative, is acceptable for its rating levels because Kentucky is very supportive of the coal industry. Kentucky is
one of the leading coal producing states and the coal industry is very important to the local economy. The support
is evidenced by the passage of the ECR, which provides the company with highly favorable terms for its
investments in coal-related environmental expenditures.

LG&Es fuel mix may also improve in the future as LG&E, along with KU, is building a 640-MW gas-fired combined
cycle plant at Cane Run and plans to build a 700-MW gas-fired combined-cycle plant at KU’s Green River
generating site. The Cane Run gas plant is under construction and due to be completed by the end of 2015. The
plants will replace some of the less economic coal plants totaling 800 MW that LG&E and its sister company KU
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previously announced were being closed and to provide for expected load growth. The construction of the Green
River gas plant has been announced but not yet approved. If approved, it is expected to be in service by end of
2018.

HEALTHY FINANCIAL PROFILE

LG&E’s financial metrics have been strong for its rating. As of September 30, 2013, the ratio of consolidated cash
flow before changes in working capital (CEO pre W/C) to debt was 32.3% for the last twelve months and averaged
28.8% for the past three years. Debt to capitalization was 34% for the last twelve months and averaged 35% for
the past three years. LG&E’s financial metrics may decline somewhat over the next few years due to the
expiration of bonus depreciation after 2013 and the large capital expenditure program. However, we expect
LG&E’s financial metrics to remain supportive of its rating levels based on the company’s targeted capital
structure of 52% equity, which is calculated net of goodwill and fully loaded with rating agency adjustments.
LG&E’s goodwill amounted to $389 million at the end of September 2013 and in comparison the total equity,
including the goodwill, was $1,919 million.

Liquidity Profile

LG&E has adequate liquidity. As of September 30, 2013, after accounting for all commercial paper backup and
letter of credits issued, LG&E has $428 million available under its $500 million revolving facility. For the past twelve
months ending September 2013, LG&E had a negative free cash flow of $171 million which is likely to be sizeable
in the coming years given its large capital expenditure program. LG&Es next long-term debt maturity is a $250
million first mortgage bond issuance due November 2015.

LKE manages the liquidity of its Kentucky utility operations on a consolidated basis. LG&E has a $500 million
stand-alone revolving credit facility and KU, its sister affiliate, has a $400 million stand-alone credit facility. Both
facilities expire in November 2017. In October 2013, LKE, LG&E’s parent company, entered into a $75 million
syndicated credit facility that expires in October 2018. Each facility contains a financial covenant requiring the
companies’ debt to total capitalization not to exceed 70%. All entities were in compliance as of September 30,
2013.

Rating Outlook

The review for upgrade reflects our improved view of US utility regulatory relations and credit-supportiveness
generally, as exemplified in Kentucky with regulatory outcomes including a strong suite of recovery mechanisms.
The continued above-average performance in LG&Es financial metrics over the near-term driven in part by the
credit supportive environment is also a consideration.

What Could Change the Rating - Up

LG&E could be upgraded by one notch following the review process currently underway.

What Could Change the Rating - Down

LG&E’s ratings could be downgraded should the company experience an unfavorable rate case outcome or if
unanticipated changes were made to the regulatory compact that currently provides for timely recovery of costs
and this were to lead to the company’s ratios of CEO pre-WC to debt and retained cash flow to debt dropping
below 20% and 15%, respectively, for an extended period of time.

Rating Factors

Louisville Gas & Electric Company

Regulated Electric and Gas Utilities Industry [1][2J LTM Moody’s
09/30/2013 12-18

month
Forward
View” As

of
November

2013
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[1] All ratios are calculated using Moody’s Standard Adjustments. [2] As of 09/30/2013(LTM); Source: Moody’s
Financial Metrics

MooDY’S
INVESTORS SERVICE

© 2014 Moody’s Corporation, Moody’s Investors Service, Inc., Moody’s Analytics, Inc. and/or their licensors and
affiliates (collectively, “MOODY’S”). All rights reserved.

CREDIT RATINGS ISSUED BY MOODY’S INVESTORS SERVICE, INC. (“MIS”) AND ITS AFFILIATES ARE
MOODY’S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT
COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND CREDIT RATINGS AND RESEARCH
PUBLICATIONS PUBLISHED BY MOODY’S (“MOODY’S PUBLICATION”) MAY INCLUDE MOODY’S
CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS,
OR DEBT OR DEBT-LIKE SECURITIES. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN
ENTITY MAY NOT MEET ITS CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY
ESTIMATED FINANCIAL LOSS IN THE EVENT OF DEFAULT. CREDIT RATINGS DO NOT ADDRESS ANY
OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE
VOLATILITY. CREDIT RATINGS AND MOODY’S OPINIONS INCLUDED IN MOODY’S PUBLICATIONS ARE
NOT STATEMENTS OF CURRENT OR HISTORICAL FACT. MOODY’S PUBLICATIONS MAY ALSO
INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT RISK AND RELATED OPINIONS OR
COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC. CREDIT RATINGS AND MOODY’S
PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND
CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT AND DO NOT PROVIDE
RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. NEITHER CREDIT
RATINGS NOR MOODY’S PUBLICATIONS COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR
ANY PARTICULAR INVESTOR. MOODY’S ISSUES ITS CREDIT RATINGS AND PUBLISHES MOODY’S
PUBLICATIONS WiTH THE EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH

Factor 1: Regulatory Framework (25%)
a) Regulatory Framework

Measure Score
Baa Baa

Factor 2: Ability To Recover Costs And Earn Returns (25%)
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REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED,
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licensors or suppliers is advised in advance of the possibility of such losses or damages, including but not limited
to: (a) any loss of present or prospective profits or (b) any loss or damage arising where the relevant financial
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including but not limited to by any negligence (but excluding fraud, willful misconduct or any other type of liability
that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or beyond the
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Ben Bernanke indicated that great progress has been made in tecoHering the U.S. economyand that the
Federal Reser.w is hopeful it will continue, during his final press conference as Fed chairman on
Wednesday, (Photo: Gefty Images)

Ben Bernanke gave the U.S. economy a nod of approval just a month before he leaves the

Federal Reserve, moving the central bank to begin winding down a bond-buying program

meant to boost growth with the recovery on firmer footing.

The Fed has pulled back its stimulus efforts

before, only to restart them when the

economy disappointed, and new challenges

loom, including a surprising slowdown in

inflation. But Bernanke said in his final

news conference as Fed chairman that the

economy was getting to a point where it

needs less help.
Marhts ,rcrss Asa b’catt’cd a sjqh 01 islet alter the
US. FedetalReserrt slerte grartualy twtirrg back on ‘Todays policy actions reflect the iFed’s]
s aggressive stfrrvkjs nma5urej. The WSIu Jake Len
sp&rntollSBcconuILei1 assessment that the economy is continuing

to make progress, but that it also has much

farther to travel before conditions can be judged normal,” M. Bernanke said.

After months of wringing their hands about

the implications of less Fed stimulus,

investors resoundingly approved of the

latest action to begin paring the $85 billion-

a-month program. They were cheered in

part because the move came with new Fed

assurances that short-term interest rates

would stay low tong after the bond-buying

program ends.
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Wrecking the Economy (Any Further)

A Look inside the Fed’s Balance Sheet
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More Video
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Jon Hilsenrath
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Federal Reserve Begins Small Taper

The Dow Jones Industrial Average finished

the day up 292.71 points, or 1.84%, at a

record 16167.97. Yields on 10-year

Treasury notes rose, as often happened

with signs of improving growth, to 2.885%.

Asian stocks rose early Thursday.

“Todas decision by the Fed is a vote of

confidence in the sustainability of the

economic recovery,” Beth Ann Bovino, chief

U.S. economist at the bond-rating firm

Standard & Poor’s, said in a note to clients

after the decision. She pointed to a batch of

stronger economic reports for October and

November, in addition to reduced political

uncertainty.

A budget accord, approved by the Senate

on Wednesday, lays the groundwork for

federal tax and spending policies in 2014

that do less to restrict economic growth

than they did in 2013.

The Fed, which launched the latest round of

bond buying in September 2012 in a bid to

fire up the tepid recovery, will now buy $75

billion a month in mortgage and Treasury

bonds as of January, down from $85 billion.

That will include $35 billion monthly of

mortgage securities and $40 billion of

Treasurys, $5 billion less of each. ft will look

to cut the monthly amount of its purchases

in $10 billion increments at subsequent

meetings, £v). Betnanke said.

Although the Fed expects to keep reducing

the program “in measured steps” next year,

the timing and the course isn’t preset.

“Continued progress [in the economy] is by

no means Certain,” M-. Bernanke said. “The

steps that we take will be data-dependent.”

lf the Fed proceeds at the pace he set out, it

would complete the bond-buylng program

toward the end of 2014 with holdings of

nearly $4.5 trillion in bonds, loans and other

assets, nearly six times as large as the

Fed’s total holdings when the financial crisis

started in 2008.

Still, officials—worried that investors would

quake at the thought of less Fed support—

went to lengths to demonstrate that they

would keep interest rates low for years to

come, even after the bond-buying program
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The Fed has said it wouldn’t raise short-term rates, which are now near zero, until the

jobless rate gets to 6.5% or lower, It was 7% in November. In its official policy statement

Wednesday, the Fed said it would keep rates near zero “well past” the point when the

jobless rate hits the Fed’s 6.5% marker.

In official projections released by the central bank, the vast majority of officials said they

expected to keep short-term rates neat zero until 2015 or later, even though they see the

jobless rate hitting 6.5% next year.
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M. Bernanke’s last day as chairman is Jan.
31. He will preside over one more policy
meeting Jan, 28-29.

New challenges will confront his successor,
Fed ‘dice Chairwoman Jpet Y8ig, who is
expected to be confirmed by the Senate
later this week to become the next Fed
leader.

She fully supports what we did today” M.
Bemanke said when asked whether Ms.
Yellen could be expected to carry forward
the plan he laid out

Perhaps the biggest immediate challenge
the Fed faces is inflation, which has drifted
far below the central bank’s 2% objective.
The Fed’s preferred inflation gauge, the
price index for personal consumption
expenditures, increased just 0.7% in
October from a year prior, the Commerce.lo.ion HI’nrnih asi.O Fd’rni 14r.oernn 1J’.nirrnn

EnRcrnanio 1 ins nusoor Janc.t Veten woninl Department said earlier this month. Fed
c’oii.n’e the Federal P.enerveu rncvo in rec.to.c officials said in their statement Wednesdayt.ndhuyinq prrnrn to S 75 billiOn per rrrilh.

that they are watching the inflation situation
carefully.

Slumping inflation could be a sign of building economic torpor, which officials want to avoid
and could need to counteract with new easy-money policies. But if the Fed keeps current
policies going too long, it could spark a new financial bubble.

Audio The bond-buying program aims to lower

Victoria McGrane has more on The Wall long-term interest rates to encourage

Street Journal This Morning. borrowers to spend and invest. While pulling
back on it, the Fed is shifting toward relying

Si 47 more on providing verbal guidance to the
public about where short-term interest rates
are likely to be in the future. One reason for

the shift: Officials are more familiar with managing short-term rates than long-term rates.

The Fed’s growing emphasis on assuring low short-term rates comes with its own risks.
Some economists believe the Fed erred between 2003 and 2006 when it also kept short-
term interest rates low and provided investors with assurances rates wouldn’t move up
swiftly. The policy during that period might have led to too much risk-taking and borrowing,
though economists disagree on that point.

In their latest economic projections, also out Wednesday, 12 of 17 Fed officials who
participated in the policy meeting said they expected their benchmark short-term rate to be
at or below 1% by the end of 2015. Ten of 17 officials expected the rate to be at or below
2% by the end of 2016.

But What About Inflation? On the decision to pull back on the bond-
buying program, nine of the 10 voting
members of the Fed’s policy-making
committee supported the move. Boston Fed
President jj Rosenren dissented

* *

because he believes that with the jobless
- rate still elevated and inflation running below

the 2% target, changes to the bond-buying
program “are premature until incoming data

more clearly indicate that economic growth is likely to be sustained above its potential
rate.”

Bernanke parted with a few reflections on his eight-year tenure as Fed chairman. On
several occasions he noted that the Fed has battled headwinds to the economy that have

Fed Dials Back Bond Bu4ng, - WSJ.com1/29/2014
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made its job more difficult, including the combination of government spending cuts and tax
increases that slowed growth in the short run. He wanted that fiscal austerity spread out
over a much longer period.

When asked about the budget deal that cleared the Senate Wednesday, 1*. Bernanke

said it’s “certainly a better situation” than in October, when budget battles resulted in a
government shutdown and feats of a federal debt default. The Fed held off on reducing the
bond program in September in part because of worries about the consequences of these
fiscal battles.

He took some blame for failing to foresee the 2008 financial crisis that has dominated his
tenure at the central bank. “Obviously, we were slow to recognize the crisis. I was slow to
recognize the crisis,” he said. “That said, we’ve done everything we could think or since
then to strengthen the financial system and economy.

He and his wife plan to stay in Washington for some time after he steps down, he said.

Write to Victoria McGrane at victoria.mcgranetwsj.

jn.hilsenratlitwsj.corn

and Jon Hilsenrath at
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I. Federal Reserve’s Bond-Buying Fades,
but Stimulus Doesn’t End There
By BNYANI1N APPFIBAUMJUNE 19, 2014

WASHINGTON — THE federal Reserve is poised to keep purchasing large volumes of
mortgage bonds, and potentially Treasury securities too, even after the likely conclusion of its
prominent bond-buying program later this year.

It is a prospect that reflects both the breadth of the Fed’s campaign to stimulate the economy
one initiative ending, others still running — and the concern among many Fed officials that the
central bank should not pull back too quickly.

The fed is gradually curtailing the expansion of its enormous portfolio of Treasuries and
mortgage bonds, fiom $85 billion a month last year to $35 billion a month starting in July. It
plans to end the expansion by the end of the year.

At the same time, however, the Fed reinvests billions of dollars from maturing securities
about $1 6 billion each month this year — to maintain the size of its holdings.

The Fed once planned to stop reinvesting, allowing its holdings to dwindle, soon after it ended
the expansion of the portfolio. In 2011, the Fed said this would be its first signal that it was
winding down the stimulus campaign. But there is growing support among Fed officials to
preserve the portfolio’s size instead.

Janet L. Yellen sees evidence that low borrowing costs can improve the pace of growth. Credit
Jonathan Ernst/Reuters
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“Ending reinvestments as an initial step risks inadvertently bringing forward any tightening of
financial conditions, as this might foreshadow the impending lift-off date for rates in a manner
inconsistent with the committee’s intention,” William C. Dudley, the influential president of the
Federal Reserve Bank of New York, said Inst month.

Continuing to reinvest could also help to keep borrowing costs low.

Fed officials generally argue that the effect of bond buying on the economy is determined by the
fed’s total holdings, not its monthly purchases. In this view, reinvestment would preserve the
effect of the stimulus campaign.

By contrast, some analysts and academics see the flow of purchases as more important. A 2013
analysis by Arvind Krishnamurthy, an economist at Northwestern University, and Annette
Vissing-Jorgensen, an economist at the University of California, I3erkeley, found that buying

aHvh ile ho] ding bonds mattered little. In this view, reinvestment would
provide a continuing jolt to the economy.

In either case, the benefits would be relatively modest in the short term, because the volume of
reinvestment is likely to reach a low point in the next year, even as the Fed’s holdings — now
more than $4 trillion — remain at a historic high.

The Fed in recent years has almost completely replaced its inventory of short-term government
debt with longer-term securities that do not begin to mature until 201 6. It has reinvested just
$332 million in Treasuries so far this year, and would need to reinvest just $4 billion in 2015,
according to calculations by Lou Crandall, chief economist for Wrightson ICAP, a financial
research firm in New Jersey.

Reinvestment of mortgage bonds is also in decline. The fed received and reinvested about $24
billion a month as borrowers refinanced loans or sold homes in 2013. But as interest rates have
ticked upward, prepayrnents have declined. Reinvestment averaged $16 billion a month during
the first six months of 2014, and Mr. Crandall estimates that the volume will stabilize a little
below that level next year.

effect of their operations,” he said. “But for 2015, it’s largely symbolic.”

That would change, however, in early 2016. Mr. Crandall calculates that $39 billion in
Treasuries will mature in February that year, and about $177 billion during the rest of the year.
Reinvesting those amounts would have a significant effect, he said.

Among Fed officials, the debate over reinvestment has become a proxy for the broader debate
about how quickly the Fed should end its stimulus campaign. The Fed’s chairwoman, Janet L.
Yellen, and her allies, including Mr. Dudley, see clear evidence that low borrowing costs can
still help to improve the pace of growth, and they have sought to extend the fed’s stimulus
campaign accordingly.
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Eric S. Rosengren, president of the federal Reserve Bank of Boston and a strong proponent of
the stimulus, suggested this month that the Fed could taper its reinvestments just as it has
gradually slowed the expansion of its portfolio.

“If the economy was substantially stronger or substantially weaker than was expected, the
reinvestment program would need adjustment,” he said.

Officials also have come to accept the bond holdings as a fact of life. In 2011, when the Fed first
described its exit plans — which at the time it expected to enact much more quickly — officials
believed that reducing the Fed’s bond holdings was a necessary step to maintain control of
inflation. They now insist other tools will serve the purpose, and that the size of the balance sheet
doesn’t really matter.

John Williams, president of the federal Reserve Bank of San Francisco, said at a news
conference last month that the reinvestment issue was simply “not that important” and that
changing the policy would just create a distraction.

“My view is that we want to keep the communication as clear as possible,” he said.

Indeed, some officials argue that raising short-term interest rates may be a more important
measure to prepare for future downturns than reducing the Fed’s bond holdings.

Already, the current recovery has run longer than the average period of growth between
recessions since de GratDepriou. And with short-term rates near zero, the Fed has little
ability to respond if the economy falters.

“It would be desirable to get off the zero lower bound in order to regain some monetary policy
flexibility,” Mr. I)udley said in a speech last month before the New York Association for
Business Economics. “In my opinion, this is far more important than the consequences of the
balance sheet being a little larger for a little longer.”

A version of this news analysis appears in print on June 20, 2014, on page B4 of the New York
edition with the headline: The Fed’s Bond-Buying Is Winding Down, but Its Stimulus Doesn’t
End There. Order ReprintsLIodav’PaperlSuhscrihe
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I. Press Release
Relectse Date. September 17, 2011

For immediate release

Information received since the Federal Open Market Committee met in July suggests that economic
activity is expanding at a moderate pace. On balance, labor market conditions improved somewhat
further; however, the unemployment rate is little changed and a range of labor market indicators suggests
that there remains significant underutilization of labor resources. Household spending appears to be
rising moderately and business fixed investment is advancing, while the recovery in the housing sector
remains slow. Fiscal policy is restraining economic growth, although the extent of restraint is diminishing.
Inflation has been running below the Committee’s longer-run objective. Longer-term inflation expectations
have remained stable.

Consistent with its statutory mandate, the Committee seeks to foster maximum employment and price
stability. The Committee expects that, with appropriate policy accommodation, economic activity will
expand at a moderate pace, with labor market indicators and inflation moving toward levels the
Committee judges consistent with its dual mandate. The Committee sees the risks to the outlook for
economic activity and the labor market as nearly balanced and judges that the likelihood of inflation
running persistently below 2 percent has diminished somewhat since early this year.

The Committee currently judges that there is sufficient underlying strength in the broader economy to
support ongoing improvement in labor market conditions. In light of the cumulative progress toward
maximum employment and the improvement in the outlook for labor market conditions since the inception
of the current asset purchase program, the Committee decided to make a further measured reduction in
the pace of its asset purchases. Beginning in October, the Committee will add to its holdings of agency
mortgage-backed securities at a pace of $5 billion per month rather than $10 billion per month, and will
add to its holdings of longer-term Treasury securities at a pace of $10 billion per month rather than $15
billion per month. The Committee is maintaining its existing policy of reinvesting principal payments from
its holdings of agency debt and agency mortgage-backed securities in agency mortgage-backed
securities and of rolling over maturing Treasury securities at auction. The Committee’s sizable and still-
increasing holdings of longer-term securities should maintain downward pressure on longer-term interest
rates, support mortgage markets, and help to make broader financial conditions more accommodative,
which in turn should promote a stronger economic recovery and help to ensure that inflation, over time, is
at the rate most consistent with the Committee’s dual mandate.

The Committee will closely monitor incoming information on economic and financial developments in
coming months and will continue its purchases of Treasury and agency mortgage-backed securities, and
employ its other policy tools as appropriate, until the outlook for the labor market has improved
substantially in a context of price stability. If incoming information broadly supports the Committee’s
expectation of ongoing improvement in labor market conditions and inflation moving back toward its
longer-run objective, the Committee will end its current program of asset purchases at its next meeting.
However, asset purchases are not on a preset course, and the Committee’s decisions about their pace
will remain contingent on the Committee’s outlook for the labor market and inflation as well as its
assessment of the likely efficacy and costs of such purchases.

To support continued progress toward maximum employment and price stability, the Committee today
reaffirmed its view that a highly accommodative stance of monetary policy remains appropriate. In
determining how long to maintain the current 0 to 1/4 percent target range for the federal funds rate, the
Committee will assess progress--both realized and expected--toward its objectives of maximum
employment and 2 percent inflation. This assessment will take into account a wide range of information,
including measures of labor market conditions, indicators of inflation pressures and inflation expectations,
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and readings on financial developments. The Committee continues to anticipate, based on its
assessment of these factors, that it likely will be appropriate to maintain the current target range for the
federal funds rate for a considerable time after the asset purchase program ends, especially if projected
inflation continues to run below the Committee’s 2 percent longer-run goal, and provided that longer-term
inflation expectations remain well anchored.

When the Committee decides to begin to remove policy accommodation, it will take a balanced approach
consistent with its longer-run goals of maximum employment and inflation of 2 percent. The Committee
currently anticipates that, even after employment and inflation are near mandate-consistent levels,
economic conditions may, for some time, warrant keeping the target federal funds rate below levels the
Committee views as normal in the longer run.

Voting for the FOMC monetary policy action were: Janet L. Yellen, Chair; William C. Dudley, Vice
Chairman; Lael Brainard; Stanley Fischer; Narayana Kocherlakota; Loretta J. Mester; Jerome H. Powell;
and Daniel K. Tarullo. Voting against the action were Richard W. Fisher and Charles I. Plosser. President
Fisher believed that the continued strengthening of the real economy, improved outlook for labor
utilization and for general price stability, and continued signs of financial market excess, will likely warrant
an earlier reduction in monetary accommodation than is suggested by the Committee’s stated forward
guidance. President Plosser objected to the guidance indicating that it likely will be appropriate to
maintain the current target range for the federal funds rate for “a considerable time after the asset
purchase program ends,” because such language is time dependent and does not reflect the
considerable economic progress that has been made toward the Committee’s goals.
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IMf Urges ‘Improved’ U.S. fed Policy Transparency as It Mulls Easy
Money Exit

By Ian Talley

WASI-ftNGTON—Tbe International Monetary Fund Friday urged greater clarity from the U.S. Federal Reserve as the central bank considers its exit strategy from

a long period of easy money policies.

A lack of Fed clarity could cause a major spike ti borrowing costs that could cause severe damage to the U.S. recovery and send destructive shockwaves around

the global economy, the IMF said in its am5’iual assessment of the American economy

“Improved transparency” and “enhanced policy conrnunications with the public ate vitally Important prior to arid di.ring the exit,” MF staff, Including a former hew

York Fed economist, said In the report.

The fund estimated that Investor fears ot a premature Fed exit from easy money policies could cause a spike of at least 125 basIs points hi 10-year Treasury

bonds, especially If markets are uncertain about the central bank’s plans, The estimate was based on markets mistakenly assuming the Fed would start scaling

back Its easy money policies two quarters sooner than the IMF assumes is heathy.

IMF chief Christine Lagarde said in recant weeks the fund advises the Fed maintain its $85 billion-a-month bond-buying until at least the end of 2013. That Is in

contrast to the Fed, which has said it is considering an earlier wind-down of its buying, If the economy shows improvement,

Still, central bank officials are expected at their meeting next week to discuss whether to refine or revise their guidance to the pubIc on their future plans.

The IMPs comments come as the world’s top finance officials last week said stimulating growth was the highest priority, tmmping the need in some advanced

economies to cut debt levels In the near term. It also follows fears, particularly from emerging markets, about sudden nwket moves sparked by the Fed’s

guidance that hurt their economies.

The fund warned in its review of the euro-zone economy Thursday that an early Fed exit could create more headwinds for the currency union already bogged

down in a deepening recession

The IMF also said the U.S. dollar is mildly overvalued, up to 10% higher than fundamentals suggest it should be.

After years of extraordinarily low interest rates meant to spur a weak economy, the Fed is considering how and when to start returning its potcies back to normal.

Signals of that policy course change earher this year prompted investors around the globe to reshuffle their portfolios. That sudden shift in capital created volatility

in currency, bond and equity markets around the globe

The IMF said clearer Fed guidance can give markets time to adjst.

But, it added, “A smooth and gradual upward shift in the yield curve might be ditficult to engineer, and there could be periods of higher volatility when longer yields

j.j,ip sharply—as recent events suggest.”

Fed officials told the fund they have beefed up surveillance of potential risks from the exit and low interest rates, teuing the IMF they are prepared to boost their

buying If needed and can use their financial regulation tools to nip problems rn the bud.

W’Ite to Ian Talley at ian,talley@wsj com
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At a news conference, Federal Reserve Chairwoman discusses why the Fed mod to alter its guidance on

interest rates. Photo: PP.

Investors bristled after Janet Yellen emerged from her first meeting as Federal Reserve

chairwoman with some unsettling signals about the central bank’s outlook for short-term

interest rates.

The Fed intends to keep short-term rates near zero into next year, but investors sniffed out

signs that rate increases might come a bit sooner and be a touch more aggressive than

expected. Even though the Fed’s official policy statement sought to give assurances of

continued low rates far into the future and Ms. Yellen played down rate-increase

expectations, stock prices fell and longer-term rates on Treasury bonds moved up.

In a press conference after the meeting, Ms. Yellen suggested that interest-rate increases

might come about six months after the bond-buying program ends—a conclusion that

could come this fall. She offered that projection with many caveats, but some investors

took it as a sign that the Fed could start raising interest rates sooner than expected.
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“This could have been a rookie gaffe on

Yellen’s part,” Paul Edelstein, director of

financial economists at IHS Global Insight,

said in a note to clients. “This was, after all,

her first press conference.”

In futures markets, prices indicated

investors’ expected rate for the Fed’s

benchmark federal funds rate for June 2015

moved up from O.28% before the Feds

meeting to 0.36% after the meeting.
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The market response was emblematic of the

Bond Jolt markets hypersensitivity to the Feds interest-rate

Yield on the 10-year Treasury decisions after seven years of aggressive central-

note Wednesday bank action to stabilize and strengthen the

2J8 economy.

ft is also emblematic of the challenge Ms. Yellen

faces as she takes charge at the Fed. As the

economy gets on a stronger footing, the Fed is

gradually stepping back from its easy-money

stance, but if it moves back too quickly, it could

undercut the recovery it has been working to

support.

“We will try as hard as we can not to be a source

of instability here,” Ms. Yellen said in response to

a question about the Fed’s communications in her

first postmeeting press conference since taking

the Fed’s helm last month.

The Dow Jones Industrial Average finished

down 114.02 points, or 0.7%, at 16222.17.

‘Yields on 10-year Treasury notes rose

0.096 percentage point to 2.770%.

“ft just tells you how nervous bond investors

are on rising rates,” said Gary Pollack, who

helps oversee $12 billion as head of fixed

income trading in New York at Deutsche

Bank AG’s private wealth management unit.

The Fed has been linking its interest-rate

_______________

decisions since December 2012 to the path

of the unemployment rate, saying it wouldn’t

even consider interest-rate increases as

long as the jobless rate was above 6.5%.

With the unemployment rate approaching

that threshold—it was 6.7% in February—

the Fed set out new guidelines for the

interest-rate outlook.

The Fed said it would be watching a “wide

range of information, including measures of

job market conditions, inflation and financial

market developments. Ms. Yellen

mentioned 10 different labor-market

indicators she is watching, including the

share of workers who have been

unemployed for six months or mote, the

share of adults who are holding or seeking

jobs, the portion of workers who hold part-

__________________________________

time jobs but say they would rather have

full-time occupations and the rate at which
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b”tt hu.arg progran i1,..ro Assixiatno le$e The Fed took several actions at the

meeting. First, it pulled back to $55 billion

from $65 billion its monthly bond-buying program, which is aimed at holding down long-

term interest rates in hopes of boosting spending, hiring and growth. ft was the third

reduction in the bond purchases since December.

The central bank also rewrote its guidance about the likely path of short-term interest

rates, putting less weight on the unemployment rate as a signpost for when rate increases

will start. It said instead that the Fed would look at a broad range of economic indicators in

deciding when to start raising short-term rates from near zero, where they have been

since December 2008.
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ieadersF p’ Read note 7 th free WSJ eBoolc. The Fed took several steps to assure

investors that interest rates won’t rise soon

and that when rates do start rising the increases will be gradual and limited. For example,

the Fed’s official policy statement included a new line noting that officials expect to keep

rates lower than normal even after inflation and employment return to their longer-run

trends.

“Economic conditions may, for some time,

warrant keeping the target federal funds rate

below levels the [Fed] views as normal in

the longer run,” the Fed said in its policy

4 ,,

statement

In normal times, the fed funds rate is around

4%. Because of various factors weighing on

growth, the Fed’s official policy statement

indicated the fed funds rate isn’t likely to

View Graphics L. —- return to that 4% level in the foreseeable

future.

However, investors seized on some signs that the Fed was expecting slightly more

aggressive interest-rate increases than it was a few months ago. For instance, as a

supplement to its official policy statement, the Fed released new economic projections by

the 16 officials who attended the policy meeting. The median projection for short-term

rates at the end of 2015—meaning half of projections were above and half were below—

was 1%. That is a small increase from a 0.75% median estimate in December. The

median for 2016 moved from 1.75% to 2.25%.

tvls. Yellen played down the shifting projections. “These dots are going to move up and

down,” she said of the interest-rate projections, adding that the policy statement was a

mote important guide to the Fed’s plans.

That policy statement said the Fed’s stance

on interest rates hadn’t changed. Still, some

analysts took a different message.

“ft is the clearest sign yet,” Harm Bandholz,

chief U.S. economist with UniCredit

Research, said in a note to clients, “that the

tendency for later and later rate hikes that

dominated over the past couple of years

might have come to an end.”

Investors got a somewhat mixed message

on the economy. Ms. Yellen acknowledged

that officials might have been too optimistic about the economic outlook early in the year.

But she and other officials largely stuck to their projections for how growth and inflation will

unfold in the coming years.

Fed officials see inflation slowly returning from nearly 1% recently to 2% in the years ahead

and the economy reaching a growth rate around 3% or a little less. They reduced their

estimates for the unemployment rate, which they see falling to between 6.1% and 6.3% by

year-end, from 6.7% in February. They attributed recent sluggishness in growth in part to

“adverse weather conditions.”

Officials, however, remain deeply worried

about longer-running headwinds to the

economy. Ms. Yellen said these headwinds

inclLide many households’ limited access to

credit becatise of tarnished credit histories

and homes that are worth less than their

mortgages. She said some Fed officials

also see the recovery weighed down by
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weakness in the global economy, restrictive

US. tax and spending policies and

persistent business cautIon.

“Weve lived through a devastating financial crisis that has taken an exceptional toll on the

economy in many ways,’ she said.

Ms. Yellen faced one dissent in her first meeting, that of hnneapolis Fed President

Narayana Kocherlakota. He has been a strong proponent of offering assurances that the

Fed will keep rates low until the jobless rate gets much lower. He believed the shift away

from such guideposts hurt the Feds credibility and fosters policy uncertainty, according

to the Feds policy statement.

—Alexandra Scaggs contributed to this article,

Write to Victoria McGrane at victpda.mcgrnewsi.

inhtorath@wsi.com

and Jon Hilsenrath at
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Prospects for and Ramifications of the Great
Central Banking Unwind

William Poole

At the CPA Institute Global Iizvestntent Risk Symposium held in Washington, DC, on 7—8 March 2013,
William Poole gave a presentation on what lie calls the “great central banking unwind.” Total assets on the
balance sheets of the U.S. Fc’deral Reserve and European Central Bank have exploded since 2008. The chal
lenges and pressure faced by these and other central banks wilt probably have serious consequences for the
global economy.

I
am very uneasy about the current economic
and fiscal situation in the United States and
Europe. The central bank policies and fiscal

disequilibrium in these countries are unlike any
circumstances they have endured in the past; it is
uncertain how the massive easing of the last five
years is going to affect the developed nations’ econ
omies as well as the global economy. The world is
in uncharted territory.

I am going to focus on the U.S. Federal Reserve
System and the European Central Bank (ECB), The
Fed is the most important central bank in the world:
Without stability in the United States, the world econ
omy will not have stability. Not only must central
banks navigate the challenges presented by slower
growth and fiscal deficits, but they also face power
ful political pressures that, if succumbed to, may have
harmful consequences domestically and globally.

Fed Issues vs. ECB Issues
Although both the United States and the eurozone
had significant economic downturns and financial
disruption during the financial crisis, the Fed’s
expansionary monetary policy has been moti
vated primarily by a concern over unemployment
whereas the ECB’s policy has been motivated by
an effort to support the sovereign debt of fiscally
weak governments—in particular, the southern
European countries.

Figure 1 shows the Fed’s balance sheet assets
from 2007 to 2013. Before the financial crisis, its

William Poole is a senior fellow at the Cato Institute,
Washington, DC.

assets were around $850 billion; they have now
risen to nearly $3 trillion, and the Fed keeps pump
ing money into the system. It is unclear when the
fed’s policy of easing is going to stop or how it is
going to be reversed.

But the Fed is not alone. The ECB has been
pumping funds into the European markets, as shown
in Figure 2. Total assets on the ECB’s balance sheet
have increased from about €1.2 trillion in 2007 to
about €3 trillion in the first quarter of 2013. The Bank
of England (BOE) and a number of other central
banks have been following suit. A massive monetary
expansion has taken place over the last five years.

The ECB is acting as a lifeboat for sinking
public finances after a collision of high levels of
entitlement spending and sustained low economic
growth. The plight of Greece in 2012 has led the
way; other nations, Italy prominent among them,
will most certainly follow. Greece was unable to
raise needed funds by issuing sovereign debt after
December 2008 because investors would no longer
buy it; the risk of default was too high.

Great Fed Unwind
Given the very large buildup of assets on its balance
sheet, it might appear that the Fed has to unwind
the position, but that is not necessarily the case. The
Fed might keep a very large portfolio indefinitely.

Reserve Ratio. The monetary mechanism that
the Fed, or any central bank, uses to control the
growth of money and credit is completely differ
ent from what it was in the past. The Fed’s main
instrument of controlling money and credit growth
in the past was the reserve requirement, which sets
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Figure 1. U.S. Federal Reserve Balance Sheet Assets, June 2007—February 2013
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Source: Based on a figure from the federal Reserve Bank of St. Louis, “U.S. financial Data”
(22 february 2013) :7.

Figure 2. ECB Balance Sheet Assets, 2005—2013
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Sources: Based on data from Gold Silver Worlds and Weldon financial.

forth the amount of reserves that banks had to keep
on deposit with the Fed. The amount of a bank’s
deposits with the Fed is a percentage of its total
demand deposits.

Today, banks are no longer constrained by the
reserve ratio. In the past, the Fed had no author
ity to pay interest on bank reserves, so banks typi
cally held only the minimum amount of reserves
required. But in 2008, new legislation gave the Fed
the authority to pay interest on reserves, which the
Fed has currently set at the rate of 0.25%. That rate

is above other money market rates and thus has
provided an incentive for banks to increase their
excess reserves at the Fed.

Figure 3 shows the dramatic increase in bank
reserves since mid-2008; as of 20 February 2013,
they are now more than $1.5 trfflion. Given the lat
est round of quantitative easing (QE) by the Federal
Reserve, these bank reserves will continue to grow.
The dotted line in figure 3 represents the amount of
required reserves, which contrasts markedly with
the enormous stockpile of excess reserves sitting

6/07 1/08 1/09 1/10 1/11 1/12 1/13

I Short-Term Lending to financial Firms and Markets fl Rescue Operations

• Operations focused on Longer-Term Credit Conditions D Traditional Portfolio

Traditional Portfolio and Long-Term Assets
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Figure 3. Adjusted and Required Federal Reserves,
January 1996—February 2013
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(26 February 2013):6.

on bank balance sheets. Banks are holding these
reserves rather than lending them or buying assets
with them because the Fed is paying interest on
them. Reserves are the raw material for a money and
credit expansion, but this raw material is not being
actively used. To date, money and credit growth has
been moderate. There are no signs of overheating,
and the same is true for inflation expectations.

Two measures of the money supply—money
zero maturity (MZM) and M2—are plotted in
Figure 4 from 1996 through mid-February 2013.
M2 is calculated as Ml (all physical money, such as
coins and currency, plus demand deposits, or check
ing accounts, and Negotiable Order of Withdrawal
accounts) plus time deposits, savings deposits, and
noninstitutional money market funds. MZM is
defined as the liquid money supply in an economy—
all assets convertible to cash on demand without
penalty. The bigger area of shading at the right is the
most recent recession, drawn from the cycle peak in
December 2007 to the cycle trough in June 2009. The
smaller area of shading on the left represents the
much milder recession in 2001. Money stock growth
measured by both definitions has recently been well
within the normal range.

Inflation expectations can be measured in a num
ber of ways, but I prefer a market-based measure to a
survey measure. A market-based measure is derived
from the spread between inflation-indexed Treasury
bonds and conventional bonds. Figure 5 compares
yields in percentage terms for three different maturi
ties: 5, 10, and 30 years. The spread between the
conventional and indexed bonds stays in a relatively
tight range from December 2011 to February 2013,
and the spreads at the 10-year mark are in the same
range they have been in for the past 10—12 years.

Raising the Federal Funds Rate. If inflation
starts to rise, the Federal Reserve’s standard strat
egy is to raise its target for the federal funds rate,

which is the interest rate on interbank lending and
borrowing. Federal funds are nothing more than
bank reserves; banks are able to lend the reserve
balances they have on account at the Fed. Now
that the Fed pays interest on bank reserves, the
interest rate on bank reserves is tied, almost to the
basis point, to the federal funds rate. The Fed can
not raise the federal funds rate without also raising
the rate that it pays on bank reserves, and at some
point, the rate increases must be large enough to
persuade banks to hold reserves rather than engage
in an excessive expansion of money and credit that
would create an inflation problem.

Despite all of the progress the financial indus
try has made in terms of modeling and statistical
technology, the Fed basically decides how much
to raise the federal funds rate in the same manner
that a driver attempts to hold a steady speed when
driving in mountainous territory. If the car is going
too fast down the mountain, the driver eases up
on the accelerator. If that action isn’t enough, the
driver eases up more and maybe taps the brakes.
Likewise, the Fed reduces its assets to drive up
interest rates, but the required pace of reduction
is not clear ex ante. The basic idea is simple: If the
economy is growing too fast, the Fed taps on the
monetary policy brake by increasing interest rates.
The Fed then adjusts its policy based on feedback
and observation of recent data.

Forecasts. Everyone who deals with portfolio
management knows that an action taken in response
to a problem depends on the decision maker’s belief
about a forecast. And when making decisions, it is
easy to be in denial about the most recent informa
tion. Likewise, if the Fed starts to see inflation while
the unemployment rate is still high, it may choose to
deny reality and take the position that the inflation
bump is a temporary aberration, perhaps related to
energy prices or some other issue.

Reserve Bank of St. Louis, “Monetary Trends”
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Figure 4. Change in Two Measures of the Money Supply,
January 1996—February 2013
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Note: Change is the percentage change from one year ago.
Source: Based on a figure from the Federal Reserve Bank of St. Louis, “Monetary Trends”
(26 February 2013) :4.

Figure 5. Inflation-Indexed Treasury Yield Spreads,
December 2011—February 2013
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Source: Based on a figure from the Federal Reserve Bank of St. Louis, “U.S. Financial Data”
(22 February 2013):12.

Such inaction on the part of the Federal Reserve
might be motivated by a desire to avoid tightening
policy too soon because of an overriding interest in

and responsibility for advancing the rate of employ
ment growth. But if the Fed is in denial too long, infla
tion can become embedded in the economy. One of
the best examples of Fed inflation denial is illustrated
by monetary policy from roughly 1965 to 1979; Paul
Voicker took over as chairman of the Fed in August
1979 to deal with the inflation. After 1965, the fed
was concerned that tighter policy would choke off
employment growth, so it allowed inflation to creep
up and up until the creep became a gallop.

Political Pressure. The Fed is also likely to face
political pressure to raise rates only slowly. Federal
Reserve chairman Ben Bernanke talks a lot about
risk management and the tradeoff between benefits
and costs; he maintains that the need to balance
these two issues justifies proceeding with the cur
rent policy. But Bemanke does not discuss the risk of
political intervention in Fed policy despite numer
ous examples of the Fed giving in to political pres
sure and waiting too long to change its policy, which
results in a detrimental outcome for the economy.

Mortgage finance interests have been extremely
well organized politically and are quite influential.
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Part of the Fed’s QE policy is to buy $40 billion
of mortgage-backed securities (MBSs) a month.
Stopping that part of its expansionary policy—
without even considering unwinding the portfolio—
will produce a lot of political pushback. This push-
back will come through the housing and mortgage
interests, through representatives in Congress, and
perhaps through the president. Essentially, pressure
on the Fed will come from inside the government
and may not be very visible; it may be limited to a
few op-ed articles from the housing lobby. The true
amount of political pressure will largely be hidden.

Pressure to keep rates low will come also from
those who argue that the Fed should do its share
to hold down the federal budget deficit. Higher
interest rates will produce a rapid and enormous
increase in the interest expense in the federal bud
get. The Fed is going to be encouraged to suppress
interest rates until longer-run reforms can be put in
place to address the budget deficit.

Recent discussion has centered on the impact
of Fed policy on a number of issues. For example,
is Fed policy creating a bubble in the bond or stock
markets or in farmland prices? Is Fed policy push
ing down the dollar exchange rate? Bubbles are
easy to understand after the fact but very difficult
to identify in real time. Many market fluctuations
were thought to be unsustainable at the time but
turned out to be justified by fundamentals. So, Fed
policy may or may not be bubble inducing. But the
real issue is the politics of monetary policy.

I believe that the Fed will not successfully
resist the political winds that buffet it. I am not a
political expert or a political analyst by trade. My
qualification for speaking on this topic is that I have
followed the interactions between monetary policy
and politics for a very long time. As with all things
political, the politics of the Fed means that realities
often fail to match outward appearances.

I believe the fed is likely to overdo its current
QE policy of purchasing $45 billion of Treasuries
and $40 billion of MBSs per month. Turning off the
spigot would be difficult, but to be effective, the
Fed has to stop its expansionary policy before infla
tion becomes embedded in the economy. For policy
to be effective, it needs to be preemptive. Inflation
control is better when accomplished before infla
tion has risen, not after.

Uncertainties. Although forecasts always con
tain uncertainties, the federal budget and regula
tory uncertainties today are greater than at any time
over the past 60 years. These budget and regula
tory uncertainties are the prime explanation for the
slowness of the economic recovery; businesses are
hanging back until they better understand, or think
they better understand, the way that the regulations

are going to be written and interpreted. The load
of regulations on the business sector is larger than
it has been since the 1930s: the Affordable Care
Act and the Dodd—Frank Wall Street Reform and
Consumer Protection Act, as well as the policies
of the Environmental Protection Agency and the
Department of Labor. I think President Obama and
his administration—in large part because they do
not understand the markets as well as they might—
will not hesitate to pressure the Fed, initially from
the inside and perhaps ultimately from the outside
by encouraging heavy public criticism once the
Fed embarks on a policy of raising rates. Such an
approach will likely be counterproductive, and the
markets will respond very negatively.

The very deep fiscal disequilibrium in the United
States is best understood by looking at the data from
the Congressional Budget Office (CBO). The budget
games that are played with the numbers are full of
screwy and misleading accounting. For example,
the alternative minimum tax (AMT) was patched
one year at a time so that the forward projections of
revenues from the AMT would be in all the official
projections of the budget. But the patchwork nature
of the process created uncertainty about its final
structure. Another example on the expenditure side
is from more than 10 years ago: Since the Clinton
years, legislation on the books has called for large
reductions in Medicare reimbursements to physi
cians. The “doc fix” was enacted one year at a time
so that the physicians would not have their reim
bursements cut by a third. The budget encompassed
forward projections of outlays that were lower than
the outlays that would actually occur.

Figure 6 shows the federal debt forecast under
two CBO long-term budget scenarios as of June
2012. This forecast is updated each summer. The
dotted line shows the projected debt level over the
next 25 years without the kind of budget gimmicks I
just described. The shaded line shows the debt-level
projection with all the budget gimmicks included.
The United States is in the process of struggling
with this enormous disequilibrium, although its
struggle so far has been about the discretionary part
of the budget, without any very serious political
discussion—let alone legislative proposals—related
to Social Security and Medicare expenditures, which
are driving the budget. Until entitlement outlays are
addressed, the budget is going to look more like the
dotted line in Figure 6 than the shaded line.

Great ECB Unwind
The ECB has acquired a substantial amount of
the sovereign debt of the fiscally weak southern
European countries. It has also been lending to banks
that have, in turn, purchased the debt of the weak
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Figure 6. Federal Debt Forecast under the CBO’s Long-Term Budget
Scenarios, 2000—2037
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Note: forecast is as of June 2012.
Source: Based on a figure from the Congressional Budget Office, “The 2012 T..ong-Term Budget
Outlook” (5 June 2012):2.

countries. The European banking regulations have
so-called risk-weighted capital requirements, but the
risk weight on all sovereign debt is zero. So, a bank
can buy the bonds of Italy or Spain or even Greece
and have a zero capital requirement. Obviously, the
capital requirements are not truly risk weighted;
they are politically weighted. The capital require
ments in Europe, as in the United States, are deeply
affected by the politics of bank regulation.

The situation in Europe is still very much in flux.
Italy recently had a very indecisive election. The citi
zens of the weak nations are not embracing the aus
terity that is required to bring their economies back
in line. They want to keep their benefits, and they
do not want to pay taxes. These desires are perfectly
rational but are not conducive to fiscal sustainability.
So, the crisis that has long been predicted—because
of much larger welfare state commitments than can
be financed with an aging and retired population-
has finally arrived and is by no means resolved.

The ECB cannot unwind the assets it owns
unless Spain, Italy, Portugal, and Greece resolve
their fiscal problems. Thus, these countries’ debt
might remain on the ECB’s balance sheet—and the
loans to these countries on European banks’ bal
ance sheets—for some time. Therefore, if Europe
begins to have an inflation problem, the ECB will
have its hands tied to a significant extent and will
be limited in its ability to deal with rising inflation.

Europe is afraid of contagion, in which a default
in one country results in investors fleeing the bond
markets of the other fiscally weak countries. Thus,
the weak countries remain supported by the fis
cally sound countries—essentially, Germany—but
Germany does not have the resources to support
the weak countries indefinitely.

The ECB’s charter was supposed to protect
it from this situation, but the ECB has caved in
to the pressure. To date, there is no evidence of

inflationary problems in Europe, at least on the
continent, although the United Kingdom has expe
rienced some inflation.

It is a close call in Europe, but I believe that the
fundamental fiscal weakness in Europe will end in a
crisis. The European community encompasses over
extended welfare states, many of which, particularly
in southern Europe, have weak administration of
tax law and negative politics on decreasing outlays.
Many of its public enterprises are inefficient, and its
labor markets are burdened by structural rigidities.

The consequences of poor fundamentals in
Europe are negative economic growth and ris
ing unemployment. It remains an open question
whether Germany’s voters will ultimately say that
they will no longer support Italy, Spain, Portugal,
and Greece. The Merkel administration has retained
the support of the German people so far, but with
out any improvement in the situation, the time may
come when Germany’s voters ask themselves why
they should pay for the excesses of others.

Conclusion
Because no precedents exist for the massive mon
etary easing that has been practiced over the past
five years in the United States and Europe, the
uncertainty surrounding the outcome of central
bank policy is also vast. So far, inflationary pres
sures remain subdued, but the ability and will
ingness of the Fed and the ECB to react quickly
to control inflation fears are in jeopardy, largely
because of political forces. Total assets on the bal
ance sheets of most developed nations’ central
banks have grown massively since 2008, and the
timing of when the banks will unwind those posi
tions is uncertain.

This article qualifies for 0.5 CE credit.
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Question and Answer Session
William Poole

Question: Is the dual mandate of maximum
employment and price stability a burden on Fed
policy?

Poole: The dual mandate is not necessarily a
problem. The 1977 law stated that the Fed is sup
posed to work toward two objectives: inflation and
employment. In January 2012, the Federal Open
Market Committee (FOMC) set forth the principles
with which it approaches its dual mandate. At that
time, the FOMC adopted an inflation target of 2%,
and the target was renewed in January 2013. The
published principles state that no central bank can
promise to create a certain level of employment
growth or a certain level of unemployment because
those are real variables that are controlled by the
real conditions in the economy, including such con
ditions as fiscal policy, and are ultimately not the
responsibility of Fed policy.

Question: What is the primary weakness of
the Fed?

Poole: I fault the Fed for its lack of intellec
tual leadership on the economy and, in particular,
Bernanke’s lack of forthrightness about the limits of
the Fed’s ability to address slow growth and fiscal
disequilibrium. Most of the Federal Reserve bank
presidents (with the exceptions of Charles Plosser
in Philadelphia, Richard Fisher in Dallas, Jeffrey
Lacker in Richmond, and to some extent, my suc
cessor in St. Louis, Jim Bullard) have been essen
tially silent on this issue, speaking only in vague
terms about the necessity for fiscal stability and not
identifying the uncertainty over that issue as a rea
son for the slow economic expansion.

Question: Is the Fed structured for failure?
Poole: That question is very important.

Institutions need to be considered separately from
the individuals who inhabit them. If certain indi
viduals are going to make a mess of something,

Notes

no institutional structure can guard against that
except through a system of checks and balances.
Past research has shown that central bank inde
pendence produces a better result than monetary
policy run by the Treasury. Independence for the
Federal Reserve began 100 years ago, when the
federal Reserve Act was signed in December 1913.
The Fed’s structure provides substantial indepen
dence, allowing room for strong leadership to do
what has to be done in the face of adverse politi
cal pressure. The Fed’s structure does not guaran
tee independence, but it provides the room. Paul
Volcker has made significant use of that indepen
dence, whereas Arthur Burns, one of the architects
of monetary policy and the inflation that culmi
nated from it, did not. No institutional structure
can guarantee a good result, but institutional
structures can allow strong people to fail because
they lose control.

Question: If the Fed were to adopt the equiva
lent of a Taylor rule today,1 what should it be?

Poole: A simple Taylor-like rule that relates to
only a couple of variables when so much is going
on is unworkable at this point. An appropriate goal
might be to have a central bank that is more con
strained by legislative rules, but I just do not see a
workable rule at this time.

Question: What is your opinion about return
ing to the gold standard?

Poole: I think the gold standard is unworkable.
It was not as satisfactory in the 19th century, during
its heyday, as is often argued. The basic problem is
easy to see. When there is a flight to liquidity, when
the market wants more gold, there is no more gold.
The supply is fixed. All sorts of liabilities backed
by gold have been issued, but those liabilities far
exceed the gold supply. Therefore, the gold stan
dard is a recipe for a banking system that collapses
under stress, although it did stabilize the price level
over a long period of time.

1. A Taylor rule is a monetary policy rule that stipulates how
much the central bank should change the nominal interest
rate in response to changes in inflation, output, or other eco
nomic conditions.
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Chapter 3: Risk Estimation in Practice

5. Standard & Poor’s

6. Momingstar

7. BARRA

Value Line is the largest and most widely circulated independent investment
advisory service, and influences the expectations of a large number of institu
tional and individual investors. The Value Line data are commercially available
on a timely basis to investors in paper format or electronically. Value Line
betas are derived from a least-quares regression analysis between weekly
percent changes in the price of a stock and weekly percent changes in the
New York Stock Exchange Average over a period of 5 years. In the case of
shorter price histories, a smaller time period is used, but 2 years is the minimum.
Value Line betas are computed on a theoretical]y sound basis using a broadly
based market index, and they are adjusted for the regression tendency of betas
to converge to 1 .00. This necessary adjustment to beta is discussed below.

Practical and Conceptual Difficulties

Computational Issues. Absolute estimates of beta may vary over a
wide range when different computational methods are used. The return data,
the time period used, its duration, the choice of market index, and whether
annual, monthly, or weekly return figures are used will influence the final
result.

Ideally, the returns should be total returns, that is, dividends and capital gains.
In practice, beta estimates are relatively unaffected if dividends are excluded.
Theoretically, market returns should be expressed in terms of total returns on
a portfolio of all risky assets. In practice, a broadly based value-weighted
market index is used. For example, Merrill Lynch betas use the Standard &
Poor’s 500 market index, while Value Line betas ue the New York Stock
Exchange Composite market index. In theory, unless the market index used
is the true market index, fully diversified to include all securities in their
proportion outstanding, the beta estimate obtained is potentially distorted.
failure to include bonds, Treasury bills, real estate, etc., could lead to a biased
beta estimate. But if beta is used as a relative risk ranking device, choice of the
market index may not alter the relative rankings of security risk significantly.

To enhance statistical significance, beta should be calculated with return data
going as far back as possible. But the company’s risk may have changed if
the historical period is too long. Weighting the data for this tendency is one
possible remedy, but this procedure presupposes some knowledge of how risk
changed over time. A frequent compromise is to use a 5-year period with
either weekly or monthly returns. Value Line betas are computed based on
weekly returns over a 5-year period, whereas Merrill Lynch betas are computed
with monthly returns over a 5-year period. In an empirical study of utility
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New Regulatory Finance

The average growth rate estimate from all the analysts that follow the company
measures the consensus expectation of the investment community for that
company. In most cases, it is necessary to use earnings forecasts rather than
dividend forecasts due to the extreme scarcity of dividend, forecasts compared
to the widespread availability of earnings forecasts. Given the paucity and
variability of dividend forecasts, using the latter would produce unreliable
DCF results. In any event, the use of the DCF model prospectively assumes
constant growth in both earnings and dividends. Moreover, as discussed below,
there is an abundance of empirical research that shows the validity and superior
ity of earnings forecasts relative to historical estimates when estimating the
cost of capital.

The uniformity of growth projections is a test of whether they are typical of
the market as a whole. If, for example, 10 out of 15 analysts forecast growth
in the 7%—9% range, the probability is high that their analysis reflects a
degree àf consensus in the market as a whole. As a side note, the lack of
uniformity in growth projections is a reasonable indicator of higher risk.
Chapter 3 alluded to divergence of opinion amongst analysts as a valid risk mdi
cator.

Because of the dominance of institutional investors and their influence on
individual investors, analysts’ forecasts of tong-mn growth rates provide a
sound basis for estimating required returns. Financial analysts exert a strong
influence on the expectations of many investors who do not possess the
resources to make their own forecasts, that is, they are a cause of g. The
accuracy of these forecasts in the sense of whether they turn out to be correct
is not at issue here, as long as they reflect widely held expectations. As long
as the forecasts are typical andlor influential in that they are consistent with
current stock price levels, they are relevant. The use of analysts’ forecasts in
the DCF model is sometimes denounced on the grounds that it is difficult to
forecast earnings and dividends for only one year, let alone for longer time
periods. This objection is unfounded, however, because it is present investor
expectations that are being priced; it is the consensus forecast that is embedded
in price and therefore in required return, and not the future as it will turn out
to be.

Empirical Literature on Earnings Forecasts

Published studies in the academic literature demonstrate that growth forecasts
made by security analysts represent an appropriate source of DCF growth
rates, are reasonable indicators of investor expectations and are more accurate
than forecasts based on historical growth. These studies show that investors
rely on analysts’ forecasts to a greater extent than on historic data only.

Academic research confirms the superiority of analysts’ earnings forecasts
over univariate time-series forecasts that rely on history. This latter category

Avera/McKenzie
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mendation that is different than the expected ROE that the method assumes

the utility will earn forever, for example, using an expected return on equity

of 11% to determine the growth rate and using the growth rate to recommend

a return on equity of 9% is inconsistent. It is not reasonable to assume that

this regulated utility company is expected to earn 11% forever, but recommend

a 9% return on equity. The only way this utility can earn 11% is that rates

be set by the regulator so that the utility will in fact earn 11%. One is assuming,

in effect, that the company will earn a return rate exceeding the recommended
cost of equity forever, but then one is recommending that a different rate be

granted by the regulator. In essence, using an ROE in the sustainable growth

formula that differs - from the final estimated cost of equity is asking the
regulator to adopt two different returns.

The circularity problem is somewhat dampened by the self-correcting nature
of the DCF model. If a high equity return is granted, the stock price will
increase in response to the unanticipated favorable return allowance, lowering
the dividend yield component of market return in compensation for the high

g induced by the high allowed return. At the next regulatory hearing, more
conservative forecasts of r would prevail. The impact on the dual components
of the DCF formula, yield and growth, are at least partially offsetting.

Third, the empirical finance literature discussed earlier demonstrates that
the sustainable growth method of determining growth is not as significantly
correlated to measures of value, such as stock price and price/earnings ratios,
as other historical growth measures or analysts’ growth forecasts. Other proxies
for growth, such as historical growth rates and analysts’ growth forecasts,
outperform retention growth estimates. See for example Timme and Fise
man (1989).

In summary, there are three proxies for the expected growth component of
the DCF model: historical growth rates, analysts’ forecasts, and the sustainable
growth method. Criteria in choosing among the three proxies should include
ease of use, ease of understanding, theoretical and mathematical correctness,
and empirical validation. The latter two are crucial. The method should be
logically valid and consistent, and should possess an adequate track record
in predicting and explaining security value. The retention growth method is
the weakest of the three proxies on both conceptual and empirical grounds.
The research in this area has shown that the first two growth proxies do a
better job of explaining variations ii market valuation (MJB and PIE ratios)
and are more highly correlated to measures of value than is the retention
growth proxy.
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Best Practices in Estimating the Cost of
Capital: Survey and Synthesis

Robert F. Bruner, Kenneth M. Eades, Robert S. Harris, and Robert C. Higgins

i/us paper prcsent.r the results of a cost-ot—c’aj’itai .SUfVt’V 0127 high/v regarded corporations, tenleadaigtim’ncia/ advisers, and seven heat setting textbooks and trade books, The results choir’ close
alo,’n,ncnt among all these groups on (lit’ use of common theoretical Jramenorks and on many acpi’ctcof esttroaiton. WefIncl large variation. hocvem’e,; for the joint choices of the risk—free rate, teta, and theequity mar&er risk prc’initLm, as well ax far the trdjccsiment of capital casts for specific int’es;meirt risk.On these is,sue., tee suinnrari:m’ argurrccn;s for different approaches and review responses in detail toglean tradeoffs fated by practitioners. 1fF!.: (712, (720. (7311

• In recent decades, theoretical breakthroughs in such
areas as portlolio di vet’sification, market efficiency, and
asset pricing haVe converged intO compelling
recommendations about ihe cost o capital to a
corporation. By the early I 990s, a consensus had
emerged promplcng such descriptions as
“traditional...texthook.. appropriate.” “theoretically
correct,’ and “a ii seful rule of thumb and a cond
vehicle,”’ Beneath this general agrecmcnt about cost—
of-capital theory lies considerable ambiguity and
confusion over how the theory Can best be applied.
The issues at stake are sufficiently important that
differing choices oi a few key elements can lead to
wide dispari tics in estimated capital cost. The cost of
capital is central to modern t’inancc touching on
investmenl and di estment decisions, measures of
eConomic l)rofit, peiformance appraisal, and nceiitive
systems. Each year ‘n the US, corporations undertake
more than $500 billion in capital spending. Since a
Robert b. Bruiwr, kc’nn’:ih M. Eadc’s. and Robert S. Hcrrcis are
Professors at ihe l)ardcti Graduate School of Btistness
Admiu.siration. tlnive’rity ‘f Virginia, Charloilesyille. VA
2201)6. Robert C, ilice,ris is a Prc,fessor at ihe U;oversity of
Washington, Seaule, WA 9Si95.
The authors thank Todd totherson for exeejleni research
:Issisiunce, and gratefully ackicowiedge the financial support
of Coopers & T,vbrand and the tJniversit3 of Virginia flarde,;
School Foundation. ‘The research would rico have been possihlc
‘‘irliotli the eooperaoaa at’ the 37 coclpanies ,u,vc’ed. fhcsr

“trihirions notwithsiandricg, any errors remain the authors’.
‘laree seis of quuies come in order train Ehrhardi

Cope land. Kol let, and M uric n I 99ff). anti Breaie
s (lO93.

difference of a few percent in capital costs can mean a
swing in billions of expenditures, how t’irms estimate
the cost is no trivial matter.

The purpose of this paper is to present evidence on
how some of the most financially sophisticated
companies and financial advisers estimate capital
costs. This evidence is valuable in several respects.
First, it identifies the most important ambiguities in
the application of cost-of-capital theory, setting the
stage for productive debate and research on their
tcOluLion. Second, it helps interested companies
benchmark their cost-of-capital estimation practices
against best-practice peers. Third, the evidence shed,s
light on the accuracy with which capital costs can he
reasonably estimated, enabling executives to use the
estimates more wisely in their decision ‘making. Fourth,
it enables teachers to answer the inevitable question,
‘Now do con’panies really estimate their cost of

capital ?“

Ihe paper is part C)t a lengthy tradition of surveys of
industry practice. Among the more relevant
predecessors. Gitman and Forrester (1977) explored
“the level of sophistication in capital budgeting
techniques” among 103 large, rapidly growing
businesses, t’inditig that the internal rate of return and
the payback period were in common use. Although
the authors inquired about the level of the firm’s
discount rate, they did not ask how the rate was
determined. Gitman and Mercurlo (1952) surveyed 177
Fortune lt)00 firms about “current practice in cost of
capital measurement and utilization,” concluding that

13
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“the respondents’ actions do net reflect the application

of current financial theory.’ Moore and Reichert(1983)

surveyed 298 Fortune 50f) lirms on the use ot a broad

array of financial techniques, concluding among other

things, that 86% of firms surveyed use time-adjusted

capital budgeting techniques. Ricrman (l993) surveyed

74 Fortune lOt) companies reporting that all tise some

fortn of discounting in their capital budgeting, and 93%

use a weighted-average cost of capital. In a broad-

ranging survey of 84 Fortune 50t) large firms and Forbes

200 best small companies, Trahan and Gitman { 1995)

report that 30% of respondents use the capital-asset

pricing model (CAPM).

This paper differs from its predecessors in several

important respects. Existing published evidence is

based on written, closed-end surveys sent to a large

sample of firms, often covering a wide array of topics.

and commonly using multiple-choice or fill—in—the-

blank questions. Such an approach often yields

response rates as low as 20% and provides no

opportunity to explore subtleties ot the topic. Instead,

we report the result of a telephone survey ot a carefully

chosen group of leading corporations and financial

advisers. Another important difference is that the

intent of existing papers is most often to learn how

well accepted modern financial techniques are among

practitioners, while we are. interested in those areas of

cost—of—capital estimation where finance theory is

silent or ambiguous, and practitioners are left to

their own devices.

The following section gives a brief overview of the

weighted-average cost of capital. The research

approach and sample selection are discussed in

Section II. Section III reports the general survey

results. Key points of disparity are reviewed in Section

IV. Secticni V discusses further survey results on

risk adjustment to a baseline cost of capital, and

Section VI offers conclusions and implications for

the financial practilioner.

I. The Weighted-Average Cost of

Capital

A key insight from finance theory is that any usc of

caiNtal imposes an opportunitY cost on invctors:

namely, funds are diverted from earning a return on

the next best equal-risk investment. Since investors

have access to a host of financial market opportunities,

corporate uses of capita] must be henchmarked against

these capital market alternatives. The cost of capital

provides this benchmark. Unless a firm can earn in

excess of its cost of capital, it will not create economic

profit or value for investors.

A standard means of expressing a companys cost

of capital is the weighted-average of the cost of

individual sources of capital employed. In symbols, a

company’s weighted-average cost of capital (or

WACC) is

\VAtC = (\V1,( I —t a.si ‘‘rci.rriKir,ar,
± (‘%1K

where

(I)

K = component cost of capital

W = weight of each component as percent of total

capital
= marginal corporate tax rate

For simplicity, this formula includes only three sources

of capital; it can he easily expanded to include other

sources as well.
Finance theory offers several important

observations when estimating a company’s WACC.

First, the capital costs appearing in the equation

should he current costs reflecting current financial

market conditions, not historical, stink costs. In

essence, the costs should equal the investors’

anticipated internal rate of return on future cash flows

associated with each form of capital. Second, the

weights appearing in the equation should he market

weights, not historical weights based on often arbitrary,

out-of-date book values. Third, the cost of debt should

be alter corporate tas,refiecting the benefits of the tax

deductibility of interest.

Despite the guidance provided by finance theory,

use 0)1 the weighted-average expression to estimate a

company s cost of capital still confronts the

practitioner with a number of difficult choices.2 As our

survey results demonstrate, the most nettlesome

component of WACC estimation is the cost ot equity

capital; for unlike readily available yields in bond

markets, no observable counterpart exists for equities.

This torces practitioners to) rely on more abstract and

indirect methods to estimate the cost of ecuity capital.

II. Sample Selection

This paper describes the results of a telephone survey

ol leading practitioners. Believing that the complexity

of the stibject does not lend itself to a written

questionnaire, we wanted to solicit an explanation of

each firm’s approach told in the practitioner’s own

words. Though our interviews were guided by a series

of questions, these were sufficiently open—ended to

Even at the theoretical level. Dixit end Pindyck t t 94) point

out that the use nt standard net-present-value (NPY) decision

rutes (with, for instance. WACC as a dtscttunt rotci does rot

capture the option value of being able to detuy an irreversibte

investment espenctiture A a result, a firm tony find it bcttei

to dtas aTi iflseStIlleflt even if the current NPV is positive.

Our sutsey does not explore the nays firms deal with this

issue, rather, we focus on measuring capital costs.

—
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reveal many suhtlc differences in practice.
Since our Incus is on the gaps between theory and

application rather than on average or typical practice,
we timed to samp)e practitioners who were leaders in
the field. We began by searching for a sample of
corporations (rather than investors or financial
advisers) in the belief that they had ample motivation
to compute WACC carefully and to resohe many of
the estimation issues themselves. Several publications
offer lists of firms that are well-regarded in finance:3 of
these, we chose a research report. Creating W,’ld
Class Financial .4fanaç’ement: Strate’ic’s of 50
Leading ComjJonie3 (t 992), which identified firms

selected by their peers as being among those with
the best financial management. Firms were chosen
for excellence in strategic financial risk management,
tax and accounting, performance evaluation and
other areas of financial management . . . The
companies included were those that were mentioned
the greatest number ot times by their peers.’

from the 50 companies identified in this report, we
eliminated 18 headquartered outside North Ameriea.
Of those remaining, five declined to be interviewed,
leaving a sample of 27 firms. The companies included
in the sample are contained in Exhibit I . We approached
the most senior financial officer first with a letter
explaining our research, and then with a telephone call.
Our request was to irttcrview’ the individual in charge
of estimating the firm’s WACC. We promised our
interviewees that, in preparing a report on otir findings,
we would not identify the practices of any particular
company by name----we have respecteti this promise
in our presentation.

tn the interest of assessing the practices of the
broader community of finance practitioners, we
surveyed two other samples:

Financial Athisers. Using a “league table” of
merger and acl]utsiiion advisers presented in
Institutional b;:o’estor issues of April 1995, 1994,
and I 9°)3. we drew a sample of It) of the most

For iii stance. In in tu 0 / In i is to r and Eu rsmi onev publish
lists of firms with the best C’FOs or with special colnpctcncies
in ceitain areas. We elected not to use these lists hecuse
special compcteneies might not indicate a generally excellent
linance depsrtmcLit. nor might a stellar CFO.
This survey was based upon a wi inca questionnaire sent to C’EOs.
CRJs, conirollers, and treasurers and was followed up by a
telephone survey (Business International Corporauiin, 1992).
5Our reasons for excluding these firms were the increased
difficulty of obtaining interviews, and possible difficulties in
ohtaining capital marl<st information (such as betas and equity
market premiums) that might ptcclude using American
practices. The enlargeiment of this survey to firms Irom other
countries isa subject svorthv of future study.

active6 advisers. We applied approximately7 the
same set ot’ questions to representatives of these
firms’ mergers and acquisitions departments. We
wondered whether the financial advisers’ interest
in promoting deals might lead them to lower WACC
estimates than those estimated by operating
companies. This proved not to be the case. If
anything, the estimating techniques tnost often
used by financial advisers yield higher. not lower,
capital cost estimates.

Textbooks and Tradehooks. From a leading
textbook publisher, we obtained a list of the
graduate-level textbooks in corporate finance
having the greatest unit sales in [994. From these.
we selected the top four. In addition, we drew on
three tradebooks that discuss the estimation of
WACC in detail.

Names of advisers and hooks included in these two
samples arc shown in Exhibit I.

ilL Survey Findings

The t.lctailed survey results appear in Exhibit 2. The
estimation approaches are broadLy similar across the
three samples in several dimensit)fls.

• Discounted Cash Nov, tDCF) is the dominant
investment-evaluation technique.

• WACC is the dominant discount rate used in DCF
analyses.

• Weights are based onmarket not book value mixes
of debt and equity.8

• The after-tax cost of debt is predominantly based
on marginal pretax costs, and marginal or
stat utorv tax rates.

• the CAPM is the dominant tnodel for estimating
the cost of equity. Some firnis mentioned other
multi-factor asset-pricing models (e.g., Arbitrage
Pricing Theory) but these were in the small minority.

‘Activity in this case was defined as four-year aggregate deal
volume in mergers and acquisitions. The sample was drawn
from the top 12 advisers, using their average deal volume
over the 1993-95 period. Of these 12, tsvu finns chose nut to
participate in the survey.
7Specific questions differ, reflecting the facts that financial
advisers infrequently deal with capital budgeting matters and
that corporate financial officers infrequently value companies.
‘The choice between target and actual proportions is nut a
simple one. Hecatise debt and equity costs clearly depend on
die troportions of each entployed, it might appear that the
actual proportions must he used. (lowever, if the finn’s target
wcights are publicly known, and if ins estors expect the firm
soon to tnuive to these weights. then observed costs of debt
and equity may anticipate the target capital structure.

(“rst,rieik+ “)flfll All Iicik+c sIef1
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Exhibit 1. Three Survey Samples

Company Sample

Advanced Micro
Allergan
Black & Decker
Cellular One
Chevron
Colgate-Palmolive
Comdisco
Compaq
Eastman Kodak
Gillette
Guardian Industries
Ilenkel
Hewlett-Packard
Kanthal
Lawson Mardon
McDonald’s
Merck
Monsanto
PepsiCo
Quaker Dais
Schenng-PIoiih
Tandem
Union Carbide
US West
Walt Disney
Weyerhauser
\Vhirlpool

Adviser Sample

CS first Boston
Dillon, Read

Dona]dson, Lutkin. Jenrette
JP. Morgan

Lehman Brothers
Merrill Lynch

Morgan Stanley
Salomon Brothers

Smith Barney
Wasserstein Perella

Textbookfrradebook Sample

Te,ihooks
Brealey and Myers

Brigham and Gapenski
Gitman

Ross, Westerfield. and Jaffe
Tradebooks

Copeland, Knller, and Murrin
Ehrhardt

Ibbotson Associates

No firms cited specific modifications of the CAPM

to adjust fur any empirical shortcomings of the

model in explaining past returns.’

These practices differ sharply horn those reported

in earlier surveys.’’ First, the best-practice firms

show much more alignment on most elements of

practice. Second, they base their practice on

financial economic models rather than on rules of

thumb or arbitrary decision rules.

On the other hand, disagreements exist within and

among groups on how to apply the CAPM to estimate

cost of equity. The CAPM states that the requited

reu.irn (K) on any asset can be expressed as

K=R +3(R,- R,)

where:

= interest tate available on a risk-free bond.

(2)

for instance, even research supporting the (‘ACM has found

that empirical data arc better explained by an intercept higher

Ihan a risk-free rate and a price of bets risk less than he market

risk premium. thhotson Aocists 094) offers such a modified

CAPM in addition to the standard (‘,-\PM and other models, in is

cost ut capital service. Jagannathan and McGrattan (I 995) provide

a useful review of empirical evidence on the (‘ACM.

See ca tin an and Forrester I I 977) and U jtn5t, and Mcrc t,rio

I 982).

R return reqtiired to attract investors to hold

the broad market portfolio of risky assets.

t the relative risk ot’ the particular asset.

According to CAPM then, the cost of equity. K
— qoi

for a company depends on three components: returns

on risk-free bonds (R,), the stock’s equity beta which

measures risk of the company’s stock relative to other

risky assets (1 = 1.0 is average risk, and the market

risk premium (R - R,) necessary to entice investors to

hold risky assets generally versus risk-free bonds. In

theory, each of these components must he a forward

looking estimate. Our survey results show substantial

di sagreernents on all three components.

A. The Risk-Free Rate of Return

As originally derived, the CAPM is a single-

period model, so the question of which interest rare

best represents the risk-I’ree rate never arises. But

in a many-period world typically characterized by

upward-sloping yield curves, the practitioner must

choose. Our results show the choice is typically

between the 90-day Treasury bill yield and a long-

term Treasury bond yield (see Exhibit 3). (Because

the yield curve is ordinarily relatively flat beyond

ten years. the choice of which particular long-term
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Exhibit 2. General Survey Results
Corporatictns Financial Ad visers TexthooksiTradebooks

895—-Yes, as a primary tool. 100%—Rely on DCF, comparable I 00% —Yes
7’7r---Yes, only as secondary tool, companies mttltiples, oomparabtc

4%---No transactions multiples. Of these.
I0%—-DCF is a primary tool.

I 0%—DCF is used mainly as a

4. What wcigl-ting facters do IthgsKurrenz Mwkt/&,nk
you use.?

target vs. current dehth.qtrity
market vs. hocl sveieh

52%—1aret 59%---Market
IS’;’--- -Current 15% - Book

26._Lrncrrtain 19%---Uncertain
7%--N/A 7%- --N/A

5. How do you estimate your 52% ——Margina’ cost
before tas cost of debt’ 37%. —Current average

4’ ——Un (er lain

80% - --Weight the three approaches
depending on purpose and type of

60%-—Marginul cost 71 Si-—Marginal cost
40% - -Current average 29 ‘Yr—No explicit

recommendation

6. What tax rnc (I) you use? 52%—-MarEinal or statutory
37,-fIjstorical average

4.i —tincertsin

7%—N/A

60%--1slarginal or statutusy 71 % —Marginal or statutory
30% ---historical average 29%—No explicit

l0S—Ucwertain recommendation

7. flow do you estimate your 80%-•-CAPM 100% -—Primarily CAPM
cost of equity? (If you d 20% —()her (including modified Other niethcls mentioned:
not use CAPM. skip to CAPM) Dividcd -Growth Model,
qtiestinn 12.) Athittaae-Pricing Model.
8. As usually wntten, the 85%—Yes 9-—Yes I (X)% —Yes
CAPM version of the cost of 0%—No 1(1%—N/A
equity has three term: 15% —N/A
risk—free rate, a vcilatiliy or
beta fatnr. and a market-risk
premi 1101. Is th:s cons (cut
ssith tour company’s
appro:tch?

9. What do you use for the
risk-free rate?

15%—N/A
(Many saul they match the term of
the risk-free rate to the tenor of the

iii vestmcn 1.)

I. Do yoti use DCF
techniques to evaluate
itrt’esuucnt oTpcdrLn ties?

check.

analysre

________

2. Do you u.ce any forte of a 89%—Ye 100%—Yes l00%---Yes
cost of capital as your 7%-- Somi-titnes
discount Orte in tour DC’F 4%—N/A
analysis?

3. for your cost ofcapi:al, X5%—Ys l00%--—Yes 100%-- Yes
do you trirm any 4% ---Sometintec
comhinarien of capital cost iç: —No
to deLntr inc a WACC1 7%——N/A

Targi/Currerst Mcrrkct/&ork Thrgc’t/Ctrrren! Mr4et/Br’rok
90% —Tarnet 90%—Market

I ((Si -- Currcrtt 10% -——Book
86%—Taruet 190Si-—Marlset

14’:-Y__Currrri tffaruet

7% -—- N/A

81 %.‘5j

4%—Modified (:APM
(5%—N/A

-— 4Si-—90-day I-Bill
755--three- to seveti-yrar Treasuries

33%—ten-year Treasuries
4’-5-—-21t-vear Treasnr ics

33%—ten- to 30-year Trea-stirics

1c5---ten-y’cars or 91-DLy: Deçcnds

10% ----90-day I-Bill 43% --T-ttills
0%—five- to ten-year Treasuries 29’? LT Treasuries
30Si--—rcni- to 30-year Treasuries 14%-—--?vtaich tenor of

40%r—30-ycar Treasuries investment
l0%---N/A 14%--—Don’t say

(-srgrikf (it ‘)flfll All tirik+c cs,crl
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Exhibit 2. General Survey Results (Continued)

Corporations Financial Advisers -

52’’ -—Published source 30%—Fundamental beta (e.g.,

3%—financial adviseis estimate BARRA)

30% —Self calculated 40% —Published source

15% —N/A 20%—Self calculated

10%—N/A

10%—Use fixed rate of 5.0% 71%—Arithmetic historical

50%—Use 7.0 -7 .4 c (Similar to mean

arithmetic) 15%—Geometric historical

l0%—LT arithmetic mean mean

4%—-Use geomric mean l0%-—Both LT arithnietic and 14%—Don’t say

4%—Use arithmetic mean geometric mean

4%—Use average of historical 10%—Spread above treasurics

and implied 10%—N/A

15%—Usc financial visets

estimate

7%---Use premium over

treasuries

3%—Use Value Line estimate

12. Havittg estimated your

company’s cost of capital, do

you make any further

ljLLslmeuts to reflect the risk of

individual inwstment

oppothiuittes?

__________

13. How frequently do you re-

estimate your company’s cost of

capital?

(Generally. many said that in

addition to scheduled reviews,

they te-estirnate as needed for

signifiesat events such as

acquisitions and high-impact

economic events.)

14, Is the cost of capital used for 51%—Yes Not asked. 100% -- No explicit discussion

purposes other than prtect 44%--- No

analysis in your company? (For 4%—N/A

example, to evaluate divisional

pertormance?)

_______

15. Do you distinguish between 48%—Yes Not askcd 29%-—Yes

strategic and operatioral 48%—No 71%—No explicit discussion

investments? Is cost of capital 4%—-N/A

used differently in these two

categories?

16. What methods do you use to Not asked. 30%—Exit multiples only

estimate terminal value? Do you 70%—Both multiples and

use the same discount este for perpetuity 1)CF model

the terminal value as for the 70%—Use same WACC for TV

itttetim cash flows? 20%—No response

10%—Rarely change

10. What do you use as your

volatility or beta factnr’?

11. What do you use as your

market-risk premium?

TexthookslTrad eb ooks

i00%—Mention availability of

published sources

11%—Use fixed rate of 4.0-

4-5%

37%—Use fixed rate of 5.0-

6.0%

15%—N/A

26%---Yes Not asked. 86%—Adjust beta for

33%——Sometimes investment risk

41%—No 14%—Don’t say

4%—Monthly

l9’i’e—Quarterly

II %—Srmi-AtmuaHy

37 %—Antmu ally

7%--- -Continu ally/Every

Investment

l9%---lnfrequently

4%—N/A

Not asked. HXI%—No cerplicit

recommendation

71%—- Perpetuity DCF modet

29%—No explicit discussion

100%—No explicit discussion

of separate WACC for terminal

value
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9. [10 you make tiny
adju stnsci tn o the sk premi ‘i m

for chances in market

ond,tinns”

l0O’ —Value the parts
I [V4—-1Jse different WACCs

for separate valuations

313% e5

20
-- Rarely

I(X3 —1’se distinct WAC’ C’ fur
each division

20. How long have you been
with the company’? What is

your jb title?

it) vear———M ran
All senior, except one

7.3 sears--- -Mean
4-—MD, 2—VP,

4—- Associales

N/A

yield to use is fbI a critical one.)’’ The clifterence
between realized returns on the 90-day ‘f—bill and
the ten-year ‘f—bond has averaged 150 basis points
over the long-run so choice of a risk-free rate can
have a material effect on the cost of equity and
WACC. 12

The 90—day T—hitl yields arc more consistent with
the CAIM as originally derived and reflect truly risk-
free returns in the sense that T—bill investors avoid]
material loss in value from interest rate movements.
However, long—term bond yields more closely reflect
the defau]t-frec haldiiig period returns available on

°ln curly January 199’i. the differences hctssecn yields on the
ten- and 30-year T—honds were shout 35 basis points Some
uficinnados wili arctic that there i.v a difference between the
ten- and 30-year yteds. Ordinarily the yield curve declines
just slightly is it rehes the 3D-year maturity—this has been
explained to us is the result of life insurance coilipanies and
other lonc-term bus- and-hold investors who are said to
purchase the long bond in sisnlcurmt volume. It is said that
these i nveslor:s coniinind a lower I tquid ity premium than the
broader mattel. thus driving down yields. If this is truC, then
the yields at this point of the curve may he due not ti some
ordinat t,rneess of rational expectations. hut rather to an
anomalous supplv.dcrncnd imbalance, which would mnder these
yields tess trustworthy, file counterarguinent is that tile
insurance companies ct uld he flrCsUilic’d In be rational investors
toil. As buy-and—hold investors, they will surely suffer the
consequences ol any irrati inality. and therefore have good
moth e to itivC5t or yields “at the market.”
°Thts was eslimated as the dil feretice in aritllmetis mean
returns on long—term governnlcnt bonds and US Treasury
hills over the yeats 192t’ to 1094, given by thh,,tsun
Associates I 1995).

long lived investments and thus more closely mirror
the types of investments made by companies.

Our stirvey tesults reveal a strong preference on the
part of practitioners for long-term bond yields. Of both
corporations and financial advisers, 70% use Treasury
bond yields maturities of ten years or greater. None of
the financial advisers and only 4% of the corporations
used the ‘freasttry bill yteld. Many’ corporations said
they matched the term ot’ the risk—free rate to the tenor
of the investment. In contrast. 43% of the hooks
advocated the i-hill yield, whi’e only 29% used long-
term Treasury yields.

B. Beta Estimates

Finance theory calls for a t’orward-looking beta, one
reflecting investot-s’ uncertainty about the future cash
flows to equity. Because forward-looking betas are
unobservable, praetttit)ncrs arc forced to rely on
proxies of various kinds. Most often this involves using
beta estimates derived from historical data and
published by such sources as Bloomberg, Value Line,
and Standard & Poor’s.

The usual methodology is to estimate beta as the
slope cctefficicnt of the market model of returns.

R = -t-[.(R,) t3

where

return on stock i in time period (e.g., clay, week.
month) t.

Exhibit 2. General Survey Results (Continued)
Corporations Financial Advisers TextbooksfTradebooks

1 7. In vaIn inn a inultidivisional Not as
company, do you anemgite the
values of the individ u,l
divisjüns, or just value the I it-rn

as a sstxol? If you valie each
division separately, do you use
ii di tfe re lit (51st of c,tpi In) for
ctmeh one”

18. Tn yiitit aluatir.ns do you
use. any dift’ermt methads to

value syitergics or streegic
opportunities (e.g., higher or

lower dseouni rate5. iplions
valutiiton)?

Not asked 20%—Yes 14% --Yes
74t%—-Nu 86%—No explicit discussiott

Not ttskcd. 29%-—tlsc distinct WACC for

synei’gies
71%—— Nil explicit discussion

10%—N/A

(‘rlrs,rit’ikf t?1 ‘)flfll All k+c,
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Exhibit 3. Choice of Bond Market Proxy

Some of our best-practice companies noted that their

choice of a bond market proxy for a risk-free rate
depended specifically on how they were proposing to
spend funds. We asked, “What do you use for a risk-
free rate?” and heard the following:

“Ten-year Treasury bond or other duration
Treasury bond it needed to better match project
horizon.”

“We use a three- to five-year Treasury note yield,
which is the typical length of our company’s
investment. We match our average investment
horizon with maturity of debt.”

R = return on the market portfolio in period L

= regression cotistant tor stock i, and

beta for stock i.

In addition to relying on historical data, use of this

equation to estimate beta requires a tiumber of practical

compromises, each of which can materially affect the

results. For instance, increasing the number of time

periods used in the estimation may I ttiI)rO’C the

statistical reliability of the estimate hut risks the

inclusion of stale. irrelevant information. Similarly,

shortening the observation period from monthly to

weekly, or even daily, increases the size of the sample

but may yield observations that are not normally

distributed and may introduce unwanted random noise.

A third compromise involves choice of the market

index. Theory dictates that R1 is the return on the

market portfolio, an unobservable port folio consisting

of all risky assets, including human capital and other

nontraded assets, iii propotti on to their importance in

world wealth. Beta providers use a variety of stock

market indices as proxies for the market portfolio on

the argument that stock markets trade claims on a

sufficiently wide array of assets to he adequate

surrogates for the unobservable market portfolio.

Exhibit 4 shows the compromises underlying the beta

estimates of three prominent providers and their

combined effect on the beta estimates of our sample

companies. Note for example that the mean beta of mit

sample companies according to Rloombcrg is 1.03,

while the same number according to Value Line is 1.24.

Exhibit 5 provides a complete list of sample betas by

publisher.
Over half of the corporations in our sample (item

ten, Exhibit 2) rely on published sources for their beta

estimates, although 30% calculate their own. Among

financial advisers, 40% rely Ofl published soitrces, 20%

calculate their own, and another 4{)% use what might

be called “fundamental” beta estimates. These are

estimates which use multi-factor statistical models

drawing on fundamental indices of firm and industry

Exhibit 4. Compromises Underlying Beta

Estimates and Their Effect on Estimated

Betas of Sample Companies

Standard
Value Line & Poor’s

260 60
wkly (5 yrs.) mthty(5 yrs.)

NYSE CompoSne S&P 500

Mean Beta 1.03 1.24 1.1

Median Beta I .00 1.20 1.21

With the Bloomherg service. it is possible to estimate a beta

over many differing time pcriod, market indices, and as

smoothed or unadjusted. The figures presented here represent

the base-line or default-estimation approach used if other

approaches arc not specified.

risk to estimate company betas. The best known

provider of fundamental beta estimates is the

consulting firm BARRA.
Within these broad categories, a number of survey

participants indicated use of more pragmatic

approaches, which combine published beta esti mates

or adjust published estimates in various heuristic

ways. (See Exhibit 6.)

C. Equity Market Risk Premium

This topic prompted the greatest variety of

responses among stirvev participants. Finance theory

says the equity market risk preniittm shotild equal the

excess return expected by investors on the market

portfolio relative to riskless assets. How one measures

expected future returns on the market port folio and on

risklcss assets are problems left to practitioners.

Because expected futume returns are unobservable, all

survey respondents extrapolated historical returns into

the future on the Presultiption that past experience

heavily conditions future expectations. Where

respondents chiefly differed was in their use of

arithmetic versus geometric average historical

equity returns and in their choice cit realized returns

on T-hills versus I-bonds to proxy for the return

on riskless assets.
The arithmetic mean return is the simple average of

Ilast returns. Assuming the distribution of returns is

stable over time and that periodic returns are

independent of one another, the arithmetic return is

the best estimator of expected return. ‘ The geometric

mean return is the internal rate of return between a

single outlay and one or more futttre receipts. It

Several studies has e documented significant negative

autocorrelation in returns— this violates one of the essential

tenets of the arithmetic calculation since, it returns ate 111)1

serially mdc pcnde nt. the simple an thincti mean 01 a

distribution silI not he its expected value. the autocorrelation

hmnctings are reported by Earns and 1-reach ( 1956). Co and

Mac Khaki) (I 985). and P,mtetba and Summers t I 988k.

N urn her
Time Interval
Market Index
Proxy

Bloomberg’

102
wkly (2 yrs.)

S&P 500

— —. ..: _.i_s , flflfl A



WP-14
AverafMcKenzie

BRUNER. EADES, HARRIS, & H1GGINS—BEST PRACTICES IN ESTIMATING COST OF CAP!TAL 21

Exhibit 5. Betas for Corporate Survey Respondents
In this exhibit, tlloombergs adjusted beta is = (t).60)13, ÷ (0.33)1.00 and Value Line reported only Total Debt/Total
Cap for these firms, except in the case of US \Vest, in which 1.1’ Debt/Total Cap wa’ reportetl.

Bloomberg Betas Range
Raw Adlusted Value Une Betas S&P Betas Max. - Mm.

Advunec’tJ M;cro 1.2(1 I. 13 1.70 1.47 1.57
Allergait (3.96

Bt.ct.: & Decker .06

Cellu Isv one Ni t.istetl

Colgare-Patmohve 1 .11

Cortdiseo

S1D3B Kodak 054

Guatfian Industries Nut L t-tcd

Henkel Nnt Liqed

HcwtettPaek’wd 1.34

.30 1.36 (1.42

1.65 1.78 0.74

068 0.12

0.87 1)33

1.2(1 0.30

I 55 0.37

NMf 0.32

.25 1.30 0.37

1.10 1.96 0.T1

L.awson vIardan

stcflonn1d

yler..k

Monsanto

PepsiCo

Quaker oats
Sche n ng—PIotIgti

Tandem

Wali Disney

Weyerhauser

Staidanl Deviation 0.31

(1.93

0.73 0.82

(1.93

1.12 1.08

(.38

0.51 (1.67

1.35 1.23

1.42 1.28

0.78 0.85

measures (he compoind tale u[’return investors earned
over past. periods Htaecurately portrttvs historical
investment experience. tJnles returns are the same
each lime period, the geometric average wt II always he
less than the arithmetic at eruge. and the cap widens
as returns become more volatile.0

Fer huge saniotes ot :eturns. the geometi ic averitL’e can he
ipproxitnaled as thu at ithmct,e average minus one half the
‘ariance ot rc;ileed rettrits. tanoring saiflfltC’.I7C id1ustinciits.
the variance ot returns in the current eaiupIe is 0(19 yieldiitc
an estimate 0 0.11) — ‘.t(O.09) = (1.055 = 5,5(4 sersus the
actual 5 WI 0 gttre. K ritlnlai; (19941 (? vides an interesting
comparison of the t5s 0 tvpe’. of as erages.

Not Listed

1.05 1.09

1.10 1.15

Itt) 1.36

1,10 1.19

().9t)

1.00 0.82

1.75 1.59

1.15 1.22

1.2(1 1.21

0.1 6

11.42

0.47

C) .11

t).7 I

0.19

0.52

((.2 7

0.43

(1.29 0.41 (1.19

Rased ott Ibbotson Associates’ dataf 1995) from 1926
to 1995, Exhibit 7 illustrates the posstble range of
equity market risk premitims depending on Use of the
geometric as opposed to the arithmetic mean equity
return and on use of realized returns on T-bt]ls as
opposed to ‘l’-honds. Even wider variations in market
usk Itcmiutns can arise when one changes the historical
period t’or averagtng. Extending US stock experience

I hcsc tigurns arc cirasso tiuni ‘lath’ 2—I. thI,ctson Asst,etates
11995). where the R was drawn t’rom the ‘‘Large Company
Stocks’’ scaics. and R draw a I rout the “Long—’l’etm Govern t neat
Bonds” and ‘‘US Treaiirv Bills’’ sci irs.

Chcvrt)n

1.04

0.70

hornpaq

t.50

(lit lena

((.8(1

1.0?

1.34

1)95

0.70

1.2(1

1.35

(.50

0.93

1.22

Not Listed

Union Cudside 1.51 1.34 1.31) f).94 0.57
US Wan 0.61 0.74 11.75 0.53 0.22

Whirlpoot 0.90

Mean 1.03

NI edt at 1.00

t).93

1.02

1.00

0.2)

1.55

1.24

(.20

1.58

1.18

1.21

0.68

0.42

0.42
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Exhibit 6. Beta Factor

We asked our sample companies. “What do you use as

your volatility or beta factor?’ A sampling of responses

shows the choice is not always a simple one.

“We use adjusted betas reported by Bloornherg.

At times, our stock has been extremely volatile. If

at a particular time the factor is considered

unreasonably high, we are apt to use a lower
(more consistent) one.”

• “We begin with the observed 60-month

covariance between our stock and the market.

We also consider. Value Line, Barns, S&P betas

for comparison and may adjust the observed beta

to match assessment of future risk.”

• ‘We average Merrill Lynch and Value Line figures

and use Bloombcrg as a check.”

• “We do not use betas estimated on our stock

directly. Otir company beta is built tip as a

weighted average of our business segment betas—

the segment betas arc estimated using pure-play

ftrm betas of comparable companies.”

Exhibit 7. The Equity Market Risk Premium
(R

-

T-BitI Returns T-Bond Returns

Arithmetic 8.5% 7.0%

Mean Return
Geometric 6.5% 5.4%

Mean Return

back to I 802, Siegel (1992) shows that historical market

prernia have changed over time and were typically lower

in the pre-l 926 period. Carleton and Lakonishok (1965)

illustrate considerable variation in historical premia

using different time periods and methods of calculation

even with data since 1926.

Of the texts and tradehooks in our survey, 71%

support use of the arithmetic mean return over T-biLIs

as the best sttrrogate for the equity market risk

premium. for tong-term projects, Ehrharcft (1991)

advocates forecasting the T-bill rate and using a

different cost of equity for each future time period.

Kaplan and Ruback (1995) studied the equity risk

premium implied by the valuations in highly leveraged

transactions and estimated a mean premium of 7.97%,

which is most consistent with the arithmetic mean and

T—bills. A minority view is that of Copeland, Koller,

and Murrin (l990), “We belicve that the geometric

average represents a better estimate of investors’

expected over long periods of time.” Ehrhardt (1994)

recommends use of the geometric mean return if one

believes stockholders are buy-and-hold investors.

Flaif of the financial advisers queried use a premium

consistent with the arithmetic mean and ‘f—bill returns,

and many specifically mentioned use of the arithmetic

mean. Corporate respondents, on the other hand,

evidenced more diversity of opinion and tend to favor

a lower market premium: 37 use a premium of 5-6,

and another 11% use an even lower figure.

Comments in our interviews (see Exhibit 8) suggest

the diversity among survey participants. White most

of our 27 sample companies appear to use a 60+-year

historical period to estimate returns, one cited a window

of less than ten years, two cited windows of about ten

years, one began averaging with 1960. and another

with 1952 data.
This variety of practice should not come as a surprise

since theory calls for a forward-looking risk premium,

one that reflects current market sentiment and may

change with market conditions. What is clear is that there

is substantial variation as practitioners try to

operationalizc the ttieorettcai call for a market risk premium.

A glaring result is that few respondents specifically cited

use of any forward-looking method to supplement or

replace reading the tea leaves of past returns.t6

IV. The Impact of Various Assumptions
for Using CAPM

To illustrate the effect of these various practices,

we estimated the hypothetical cost of equity and

WACC for Black & Decker, which we identified as

having a wide range in estimated betas, and for

McDonald’s. which has a relatively narrow range.

our estimates arc ‘hypothetical” in that we do not

adopt any information supplied to us by the

companies hut rather apply a range of apprc)aches

based on publicly available information as of late

1995. Exhibit 9 gives Black & Decker’s estimated

costs of equity and WACCs under various

combinations of risk-free rate, beta, and market risk

premia. Three clusters of practice are illustrated,

each in turn using three betas as provided by S & P.

Value Line. and Bloomberg (unadjusted). The first

approach, as suggested by some texts, marries a

short-term risk-free rate (90-day T-biIl yield) with

Ibbotson’s arithmetic mean (using T-bills risk

‘Only two respondents (one adviser and one company)

specifically cited lorwarcl-)ooking estimates although others

cited use of data from outside sources leg., a company using

an estimate from an insestment bank) where we cannot
identify whether forward-looking estimates were used. Some

studies using financial analyst forecasts in di, idend growth

models suggest market risk premia average in the 6 to 6.5c’

range and change over lime with higher premia sshen interest

uses decline. See for instance, Harris and Matston (1992).

Ibbotson Associates (19941 provides ndustrvspecific cost

of-equil estimates ustug tinalvsts forecasts in growth model.

/.‘_.._.. ..,:..,L..L ,.



WP-14
AveralMcKenzie

BRUNER, EADES. HARRIS, & HIGGINS—aESI PRACTICES IN ESTIMATING COST OF CAPITAL 23

Exhibit 8. Market Risk Premium
“What do you use as your market risk premium?’ A sampling of responses from our best-practice companiesshows the choice can be a complicated one.

• “Our 400 basis point market premium is based on the historical relationship of returns on an actualized basis
and/or investment bankers’ estimated cost of equity based on analysts’ earnings projections.”

• “We use an Thbotson arithmetic average starting in 1960. We have talked to investment banks and consulting
finns with advice front 3-7%.”

• ‘A 0-ycar averace of about 5.7%. This number has been used for a long time in the company and is currently
the subject of some debate and is iindc’r review. We may consider using a time horizon of less than 60 years to
estimate this premium.’

• ‘We are currently usino 6%. In 1993. we polled various insestinent banks and academic studies on the issue as
to the appropriate rate and got anywhere between 2 and 8%, but most were between 6 and 7.4%,”

Comments from financial advisers also were revealing. While some simply responded that they use a pnhlishcd
historical average, others presented a more complex picture.

• “We employ a self-estimated 5% (arithmetic average). A sariety of techniques are used in estimation. We look
at itbotson c’ata and focus on ntore recent periods, around 30 years (but it is not a straight 30-year average).
We use smoothing techniques. Monte Carlo simulation and a dividend discount model on the S&P 400 to
estimate whet the premium should be. given our risk-free rate of return.”

• “We use a 7.4% arithmetic mean, after Ihbotson, Sinclueleld. We used to use the geometric mean following the
then scholarly advice, hut we changed to the arithmetic mean when we found later that our conweutors were
usina the arithmetic mean and scholars’ views were shifting.”

premium. [he second, adopted by a number of
financial advisers, uses a long-term risk-free rate
(30-year T-bond ycId) and a risk premium of 7.2%
(the modal premium mentioned by financial advisers).
The third approach also uses a long-term risk-free rate
but adopts the modal premium mentioned by corporate
respondents of 5.5%. We repeated these general
procedures for McDonald’s.

The resulting ranges of estimated WACCS for the
two firms are:

McDonald s I I .60% 9.30%

The range from mi simum to maximum is large for
both fri ms, and the economic impact is potentially
stunning. To illustrate this, the present value of a
level perpetual annoal stream of $1.0 million wotild
range between $78 iilllioii and $1 18 million for Black
and Decker, and betv,cen $86 million and $108 nitilion
for McDonald’s.

Given the positive hut relatively flat slope of the
yield curse itt late 1995, most of the variation in our
illustration is explained by beta and the equity market
premium assumption. Variations can he even more

dramatic, especially when the yield curve is inverted.

V. Risk Adjustments to WACC

Maximum
WA CC

12.80%Black &
Decker

Minimum
WACC

8.50%

Finance theory is clear that a single WACC is
appropriate only for investments of broadly
comparable risk: a firm’s overall WACC is a sititable
benchmark for a firm’s average risk investments.
Finance theory goes oji to say that such a company-
specific figure should be adjusted for departures from

- such an avcraue risk proftle. Attractin.g capital requiresDifterence
payment of a premium that depends on risk,in Basis -Yve probed whether firms use a discount rate

— Points
appropriate to the risks of the flows being valued in

430 tltlestionS C)fl types of investment (strategic vs.
operational), terminal values, svnergies, and

230 mtiltidivisiunal companies. Responses to these

questions

displayed in Exhibit 2 do not display much
apparent alignment of practice. When financial
advisers were asked how they value parts of
multidivision firms, all ten firms surveyed reported that
they use different discount rates for component parts
(item 17). However, only 26% of companies always
adjust the cost of capital to reflect the risk of individual
investment opportunities (item 12). Earlier studies
(summarized in Gittiian and M.ercurio, 1982) reported
that hetween one-third and one-half of the firms
surveyed did riot adjust for risk differences among
capita] projects. These practices stand in stark contrast

C’,’v,rirk+ i flflfll All rk+’
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Exhibit 9. Variations in Cost of Capital (WACC) Estimates for Black and Decker Using Different

Methods of Implementing the Capital-Asset Pricing Model

In this Exhibit, in all eases the CAPM is used to estimate the cost of equity. the cost of debt is assumed to he 7.81% based

on a Baa rating, the tax rate is assumed to he 38%, and debt is assumed to represent 49% of capital.

Pcmel ‘t. Short- Term Rate P/its A rjthmc’tk’ Average IIistoric’il Rick Premium

(recommended by some texts)
5..36%, 90-day T-biUs

R - = 8.50cc, Ibbotsnn arithmetic average since 1926
Cost of Equity Cost of Capital

Beta Service K, WACC

Blonmberg, 13=1.06 14.40% 9.70%

Value Line, fi = 1.65 19.40% 2.20%

S&P, 13 = 1.78 20.25% I2.809

Panel B. Long-Term Rate Pint Risk Premium of 7.20%

(modal practice of financial advisers surveyed)

Rr = 6.26%. 30-year T-honds

R - R1= 7,20%, modal response of financial advisers
Cost of Equity Cost of Capital

Beta Service K WA(’C

Bloomherg, f3 = 1.06 13.90% 9.40%

Value Line, [3 = 1.65 18. 10% I I .60%

.. 1= 1.78 19.10% 12.10%

Panel C. Long-Term Rate Plus Rick P,’emimnn oJ5.50%

(modal practice of corporations surveyed)

R1 = 6.26%, 30-year T-honds
- 5.50%, modal response of corporations

Cost of Equity Cost o Capital

Beta Service K,,

Bloomherg, 3= 1.06
Value Line. 13 = 1.65

S&P, [3= 1.78

to the recommendations ot’ textbooks and tradebooks:

the books did not explicitly address all subjects, but

when they did, they were unit’orm in their advocacy ot’

risk-adjusted discount rates.

A closer look at specific responses reveals the

tensions as theory based on traded financial assets is

adapted to decisions on investments in real assets.

Inevitably, a fine line is drawn between use at’ financiaL

market data versus managerial jttdgments. Responses

from financial advisers illustrate this. As shown in

Exhibit 2, all advisers use different capital costs for

valuing parts (e.g., divisions) of a firm (item 17); only

half ever select different rates for synergies or strategic

opportunities (item 1$); only one in ten state any

inclination to use different discount rates for terminal

values and interim cash flows (item 16). Two simplistic

interpretations are that I) advisers ignore important

risk dit’ferences, or2) material risk differences are rare

in assessing factors such as terminal values. Neither

of these fit; our conversations with advisers reveal

that they recognize important risk differences but

deal with them in a multitude ot’ ways. Consider

comments from two prominent investment banks

WACU

12.l0% 8.50%

15.3W% lt).20%

16,10% 10.50%

who use different capital costs for valuing parts of

multidivision firms. When asked about risk

adjustments t’or prospective merger svnergics. these

same firms responded:

• “We make these adjustments in cash flows and

multiples rather than in discount rates.”

• “Risk factors may be different for realizations of

synergies, but we make adjustments to cash flows

i’ather than the discount rate.”

While financial advisers typically value existing

c’ompan cs, corporations face further challenges. They

routinely must evaluate investments in new products

and technologies. Moreover, they deal in an

administrative setting that melds centralized (e.g.,

calculating a WACC) and decentralized (e.g., specific

project appraisal) processes. As Exhibit 10 illttstrates,

these complexities lead to a blend of approaches for

dealing with risk. A number of respondents mentioned

specific rate adjustments to distinguish between

divisional capital costs, international versus domestic

investments and teasing versus nenleasing situations.

--_
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Exhibit 10. Adjustments tor Project Risk
- When asked whetfer they atljusLed discount rates for project risk, c’oinpanies provided a wide range of responses.

• “No, it’s dffietik to draw lines beween the various businesses we invest in and we also try as best we can tomake adjustments for risk in cash Ilow projections rather than in cost of capital factors...We advocateminimizing adjustments to COSt ot capital calculations and maximizing understanding of all relevant issues,e.g.. commodity costs and international/political risks.” At another point the seine Lit to noted that ‘forlease aiialyss only the cost ot debt is used.”

• “No (we dnn’i risk ;idjtist cost of capital). Vc believe there are two basic components: t ) projected cash ilows,which should incorporate i nvestiuent risk, and 2) ci iscount rate.” The same firm noted. however: “Forinternational investments, the discount rate is adjusted For countr risk.’’ and ‘‘L’or largc acquisitions, thecompany takes signitican[ly greater care to estimate an accurate cost of capital.”

• “No, but use divisional costs of capital to calculate a weighted average company cost of capital .,. forcomparison and possible adjustment.”

• “Yes, we hav’ caletilaxed a cost of capital for divisions based on pure play betas and a]so suggestsubjective adjustmcnts based on t’ach project. Our feeling is that usc of divisional costs is the mostfrequent distinction in the company.”

“Rarely, hot i: least on one occasion we have for a whole new line of business.”

“We do sensit:vitv analysis on esery piocet.”

• “For the most part we make risk adjustments qualitatively i e., we use the corporate WACC to evaluate aproject, huit then interpret the result according to the risk of the proposal being studied. This could mean thata risky project will he rejected even though it meets the corpordte hurdle rate objectives.’

• ‘‘No domestically; yes internauonally—-—ssc assess a risk premium per country and adjust the cost of capitalaccordingly.”

In olher ittstaflccs, however, these same respondents
favored cash flow iljustmcrits to deal with risks.

Wh do practitioners risk aiju St discount rates in
one case and work with cash flow adjustments in
another? Our interpretation is that i’iskadjusted
discount rates are mote likeiy used when the analysl
can establish relatis clv objective financial market
benchmarks br what rate adjustments should he, At
the business (division) level, data on comparable
companies iO\ ide cost-ot-capital estimates. Debt
markets provide surrogates for the i’isks itt leasing cash
flows. totermiatinnal financial mm kets shed insights on
cross—coutnlru differences. When ito such inmirket
benchmarks arc available. practtt i oners look to other
methods for dealing with risks. Lacking a good market
analm ftutn which to glean investor opinion (in the
form of differing capital Costs). the analyst is forced to
‘ely more on internal focus, Practical implementation
ol’nisk-adjusted discount rates thus appears In depend
on the ability to find traded financial assets Ihat are
comparable in risk to the cash t’lows being valued and
then to lia e financial data on these traded assets.

The pragmatic bent of application mil so conies to
the fore when companies are asked how often they
reestimate capital costs (item 13, Exhibit 2). Even
for those t’irms who eestitnate rclati s’elv frequently.

Exhibit II shows that they draw an important
distincuon between estimating capital costs and
policy changes about the capital cost ligurc used
in tIme firm’s decision making. Firms consider
administrative costs in structurina their policies on
capital costs. 1’or a very large venture (e.g. an
acquisition), capital costs may be revisited each
time, On the other hand, only large material changes
in costs may he fed i tilt) more formal project
evalttation systems. Firms also recogniie a certain
ambiguity in any cost number and are willing to live
with approximations. While the bond mai’ket reacts
to mintmte basis point changes in investor return
requirements. investment.s in real assets, where the
decision process itself is time ctmsumning and often
deccntrali?ed. involve much less precision, To
paraphrase one of our sample companies, we use
capital costs as a rough yardstick rather than the
lid-St word iii project evaluation.

Our interpretation is that the mixed responses to
questions about risk adjusting and rcesti mati rig
discoLint rates reflect an often sophisticated set of
practical tradeoffs; these involve the size of risk
differences, Ihe quality cif information from financial
markets. and the realities of administrative costs
and processes. In cases where there are material

(‘t’rgri’ikf i\ ‘)flfll MI ‘i4
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Exhibit 11. Cost-of-Capital Estimates

How frequently do you re-estimate your company’s cost of capital? Here are responses from best-practice

companies.

• “We usually review it quarterly hut would review more frequently if market rates changed enough to warrant

the review. We would only announce a change in the rate if the recomputed number was materially different

than the one currently being used.’

• “We reestimate it once or twice a year, but we rarely change the nttmher that the business units use for

decision and planning purposes. We expect the actual rate to vary over time, but tve also expect that

average to be fairly constant over the business cycle. Thus, we tend to) maintain a steady discount rate

within the company over time.”

• “Usually every six months, except in cases of very large investments, in which it is reestimated for each

analysis.”

• “Whenever we need to, such as for an acquisition or big investment proposal.”

• “Re-evaluate as needed e.g., for major tax changes, hut unless the cost of’ capital change is significant (a jump

to 21%, for instance), our cutoff rate is not chanced, it is used as avcu-d crick rather than the last word in project

evaluation.”

• “Probably need 100 basis point change to publish a change. We report only to the nearest percent.”

differences in perceived risk, a sufficient scale of

investment to justify the effort, no large scale

administrative complexilies, and readily identifiable

information from financial markets, practitioners

employ risk adjustments to rates quite routinely.

Acquisitions, valuing divisions of companies, analysis

of foreign versus domestic investments, and leasing

versus nonleasing decisions were frequently cited

examples. In contrast, when one or more of these

factors is not present, practitioners are more likely to

employ other means to deal with risks.

VI. Conclusions

Our research sotight to identify the “best practice”

in cost-of-capital estimation through interviews of

leading corporations and financial advisers. Given the

huge annual expenditure on capital projects and

corporate acquisitions each year, the wise selection of

discount rates is of material importance to senior

corporate managers.

l’he survey revealed broad acceptance of the

WACC as the basis for setting discount rates. In

addition, the survey revealed general alignment in

many aspects of the estimatit)n of WACC. The main

area of notable disagreement was in the details of

implementing CAPM to estimate the cost of equity.

This paper outlined the varieties of practice iii

CAPM use, the arguments in favor of different

approaches, and the practical implications.

In summary, we believe that the following

elements represent best current practice in the

estimation of WACC:

• Weights should he based on ,narkei—t’alue mixes

of debt and equity.

• The after-tax cost of debt should he estimated from

mnrgiirnt pretax costs, combined tvith n,ç1ria1

Or stiitutory tax rates.

• CAPM is currently the preferred model for

estimating the cost of equity.

• Betas are drawn substantially from published

sources, preferring those betas using a long

interval of equity returns. Where a number of

statistical publishers disagree, best practice

often involves judgment to estimate a beta.

• Risk-free rate should match the tenor of the cash

flows being valued. For most capital proccts and

corporate acquisitions, the yield on the US

government Treasury bond of ten or more years in

maturity would be appropriate.

• Choice of an equity market risk premium is the

subject of considerable controversy both as to

its value and method of estimation. Most of our

best-practice companies usc a premium of 6%

or lower while many texts and financial

advisers use higher figures.

• Monitoring for changes in WACC should he

keyed to major changes in financial market

conditions, hut should he done at least annually.

ActuaLly flowing a change through a corporate

system of project valuation and compensation

targets must be done gingerly and only wheut
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(here are material changes.

WACC should he risk adjusted to reflect
substantive differences among different
businesses in a corporation. For instance, financial
advisers generally find the corporate WACC to he
inappropriate for valuing different parts of a
corporation. Given publicly traded companies in
different businesses, such risk adjustment involves
only modest revision in the WACC and CAPM
approaches already used. Corporations also cite
the need to adjust capital costs across national
boundaries. In situations where market proxies for
a particular type of risk class are not available,
best practice involves finding other means to
account for risk differences.

Best practice is largely consistent with finance
theory. Despite broad agreement at the theoretical
level, however, several problems in application
remain that can lead to wide divergence in estimated
capital costs. Based on these remaining problems.
we believe that further applied research on two
principal topics is warranted. First, practitioners
need additional tools for sharpening their
assessment of relative risk. The variation in
company-specific beta estimates from different
published sources can create large differences in
capital-cost estimates. Moreover, use of risk-
adjusted discount rates appears Iiiiiited by lack of
good market proxies for different risk profiles. We
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The zero-beta CAPM cannot be literally employed to estimate the cost of
capital, since the zero-beta portfolio is a statistical construct difficult to repli
cate. Attempts to estimate the model are formally equivalent to estimating
the constants, a and b, in Equation 6-2. A practical alternative is to employ
the Empirical CAPM, to which we now turn.

6.3 Empirical CAPM

As discussed in the previous section, several finance scholars have developed
refined and expanded versions of the standard CAPM by relaxing the con
straints imposed on the CAPM, such as dividend yield, size, and skewness
effects. These enhanced CAPMs typically produce a risk-return relationship
that is flatter than the CAPM prediction in keeping with the actual observed
risk-return relationship. The ECAPM makes use of these empirical findings.
The ECAPM estimates the cost of capital with the equation:

K=RF+â+X(MRP—á) (6-5)

where a is the “alpha” of the risk-return line, a constant, and the other
symbols are defined as before. All the potential vagaries of the CAPM are
telescoped into the constant a, which must be estimated econometrically from
market data. Table 6-2 summarizes’0 the empirical evidence on the magnitude
of alpha.’1

WP-15
AveraI1’1cKenzie

10 technique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980)
to public utilities in order to rectify the CAPM’s basic shortcomings. Not only do
they summarize the criticisms of the CAPM insofar as they affect public utilities,
but they also describe the econometric intricacies involved and the methods of
circumventing the statistical problems. Essentially, the average monthly returns
over a lengthy time period on a large cross-section of securities grouped into
portfolios are related to their corresponding betas by statistical regression techniques;
that is, Equation 6-5 is estimated from market data. The utility’s beta value is

- substituted into the equation to produce the cost of equity figure. Their own results
‘demonstrate how the standard CAPM underestimates the cost of equity capital of

public utilities because of utilities’ high dividend yield and return skewness.

y
e
LS

;t

a

Chapter 6: Alternative Asset Pricing Models

The model is analogous to the standard CAPM, but with the return on a
minimum risk portfolio that is unrelated to market returns, R, replacing the
risk-free rate, RF. The model has been empirically tested by Black, Jensen,
and Scholes (1972), who find a flatter than predicted SML, consistent with
the model and other researchers’ findings. An updated version of the Black
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and
reaches similar conclusions.
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[ “Adapted from Vilbert (2004).
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for an alpha in the range of 1 %—2% and for reasonable values of the market

risk premium and the risk-free rate, Equation 6-5 reduces to the following

more pragmatic form:

K = RE + 0.25 (RM -- RE) + 0.75 (RM — RE) (6-6)

Over reasonable values of the risk-free rate and the market risk premium,

Equation 6-6 produces results that are indistinguishable from the ECAPM of

Equation 65.12

An alpha range of 1 %—2% is somewhat lower than that estimated empirically.

The use of a lower value for alpha leads to a lower estimate of the cost of

capital for low-beta stocks such as regulated utilities. This is because the use

of a long-term risk-free rate rather than a short-term risk-free rate already

incorporates some of the desired effect of using the ECAPM. That is, the

12Typicel of the empirical evidence on the validity of the CAPM is a study by Morin
(1989) who found that the relationship between the expected return on a security

and beta over the period 1926—1984 was given by:

Return = 0.0829 + 0.0520 (3

Given that the risk-free rate over the estimation period was approximately 6% and
that the market risk premium was 8% during the period of study, the intercept of

the observed relationship between return and beta exceeds the risk-free rate by

about 2%, or 1/4 of 8%, and that the slope of the relationship is close to 3/4 of

8%. Therefore, the empirical evidence suggests that the expected return on a security
is related to its risk by the following approximation:

K Rf + XtRM — RF) + (1 — X)$(RM — RF)

where x is a fraction to be determined empirically. The value of x that best explains

the observed relationship Return = 0.0829 + 0.0520(3 is between 0.25 and 0.30.
if x = 0.25, the equation becomes:

K = R + O.25(RM — Rf) + 0.75(3(R, — Rf)

AveralMcKenzie

TABLE 6-2
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR

Author Range of alpha

Fischer (1993) —3.6% to 3.6%

Fischer, Jensen and Scholes (1972) —9.61% to 12.24%

Fama and McBeth (1972) 4.08% to 9.36%

Fama and French (1992) 10.08% to 13.56%

Litzenberger and Ramaswamy (1979) 5.32% to 8.17%

Litzenberger, Ramaswamy and Sosin (1980) 1.63% to 5.04%

Pettengill, Sundaram and Mathur (1995) 4.6%

Morin (1989) 2.0%
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Chapter 6: Alternative Asset Pricing Models

long-term risk-free rate version of the CAPM has a higher intercept and a
flatter slope than the short-term risk-free version which has been tested. Thus,
it is reasonable to apply a conservative alpha adjustment. Moreover, the
lowering of the tax burden on capital gains and dividend income enacted in
2002 may have decreased the required return for taxable investors, steepening
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM
predicted returns.13

To illustrate the application of the ECAPM, assume a risk-free rate of 5%,
a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM
equation (6-6) above yields a cost of equity estimate of 11.0% as follows:

K = 5% + 0.25 (12% — 5%) + 0.75 x 0.80 (12% — 5%)

= 5.0% + 1.8% + 4.2%

11.0%

As an alternative to specifying alpha, see Example 6-1.

Some have argued that the use of the ECAPM is inconsistent with the use
of adjusted betas, such as those supplied by Value Line and Bloomberg. This
is because the reason for using the ECAPM is to allow for the tendency of
betas to regress toward the mean value of 1.00 over time, and, since Value
Line betas are already adjusted for such trend, an ECAPM analysis results
in double-counting. This argument is effoneous. fundamentally, the ECAPM
is not an adjustment, increase or decrease, in beta. This is obvious from the
fact that the expected return on high beta securities is actually lower than that

produced

by the CAPM estimate. The ECAPM is a formal recognition that
the observed risk-return tradeoff is flatter than predicted by the CAPM based
on myriad empirical evidence. The ECAPM and the use of adjusted betas
comprised two separate features of asset pricing. Even if a company’s beta
is estimated accurately, the CAPM still understates the return for low-beta
stocks. Even if the ECAPM is used, the return for low-beta securities is
understated if the betas are understated. Referring back to Figure 6-1, the
ECAPM is a return (vertical axis) adjustment and not a beta (horizontal
axis) adjustment. Both adjustments are necessary. Moreover, recall from
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity
of utility stocks not captured by unadjusted betas.

13 The lowering of the tax burden on capital gains and dividend income has no impact
as far as non-taxable institutional investors (pension funds, 401K, and mutual funds)
are concerned, and such investors engage in very large amounts of trading on
security markets. It is quite plausible that taxable retail investors are relatively
inactive traders and that large non-taxable investors have a substantial influence on
capital markets.
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Chapter 7

Firm Size and Return
This chapter does not tell you how to estimate this incre

mental liquidity valuation discount (or cost of capital

liquidity premium) that is not covered by the size premium.

At the end of this chapter, we show some empirical results

on the impact of liquidity on stock returns.

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance

is that of a relationship between firm size and return.

The relationship cuts across the entire size spectrum but

is most evident among smaller companies, which have

higher returns on average than larger ones. Many studies

have looked at the effect of firm size on return) In this

chapter, the retums across the entire range of firm size

are examined.

Size and Liquidity

Capitalization is not necessarily the underlying cause of

the higher returns for smaller companies. While smaller

companies are usually less liquid, with fewer shares traded

on any given day, not all companies of the same size have

the same liquidity. Stocks that are mote liquid have higher

valuations for the same cash flows because they have a

lower cost of capital and commensurately lower returns on

average. Stocks that are less liquid have a higher cost of

capital and higher retums on average.2

While it would be very useful to estimate the equity cost

of capital of companies that are not publicly traded, there

is not a direct measure ot liquidity for these companies

because there are no public trades. Thus, there is usu

ally no share turnover, no bid/ask spreads, etc. in which

to measure liquidity. Even though liquidity is not directly

observable, capitalization is; thus the size premium can

serve as a partial measure of the increased cost of capital

of a less liquid stock.

Size premiums presented in this book are measured from

publicly traded companies of various sizes and therefore do

not represent the full cost ot capital for non-traded com

panies. The valuation for a non-publicly traded company

should also reflect a discount for the very fact that it is not

traded. This would be an liquidity discount and could be

applied to the valuation directly, or alternatively reflected

as an liquidity premium in the cost of capital.

Construction of the Decile Portfolios

The portfolios used in this chapter are those created by

the Center for Research in Security Prices (CRSP) at the

University of Chicago’s Graduate School of Business.

CRSP has refined the methodology of creating size-based

portfolios and has applied this methodology to the entire

universe of NYSE/AMEX/NASDAQ-listed securities going

back to 1926.

The New York Stock Exchange universe excludes closed-

end mutual funds, preferred stocks, real estate investment

trusts, foreign stocks, American Depository Receipts, unit

investment trusts, and Americus Trusts. All companies on

the NYSE are ranked by the combined market capitaliza

tion of their eligible equity securities. The companies are

then split into 10 equally populated groups, or deciles.

Eligible companies traded on the NYSE, the NYSE Amex

(AMEX), and the Nasdaq National Market (NASDAQ) are

then assigned to the appropriate deciles according to their

capitalization in relation to the NYSE breakpoints. The

portfolios are rebalanced, using closing prices for the last

trading day of March, June, September, and December.

Securities added during the quarter are assigned to the

appropriate portfolio when two consecutive month-end

prices are available. If the final NYSE price of a secu

rity that becomes delisted is a month-end price, then

that month’s return is included in the quarterly return of

the security’s portfolio. When a month-end NYSE price is

missing, the month-end value of the security is derived

from merger terms, quotations on regional exchanges, and

other sources. If a month-end value still is not determined,

the last available daily price is used.

In October 2008, NYSE Euronext acquired the American

Stock Exchange (AMEX) and rebranded the index as NYSE

Amex. To ease confusion, we will continue to refer to this

index as AMEX throughout this chapter.

2073 Ibbotson SBBI Valuation Yearbook Morningstar 85
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Table 10
Long-Horizon Expected Equity Risk Premium and Size Premium

As of December 31, 2013

Equity Risk Premium

Long-horizon expected equity risk premium (historical,): Large company stock total returns minus 6.96%

long-term government bond income returns 1

tong-horizon expected equity risk premium (supply-side): historical equity risk premium minus 6.12%

price-to-earnings ratio calculated using three-year average earnings

Size Premia (market capitalization in millions) 2

Smallest Largest Size Premium

Decile Company Company (Return in Excess of CAPM)

Mid-Cap{3-5) 2,432.888 — 9,196.480 1.14%

Low-Cap (6-81 636.747 — 2,431.229 1.87

Micro-Cap (9-10) 2.395 — 632.770 3.84

Breakdown of Deciles 1-10

1 — Largest 21,753.411 — 428,699.798 -0.33%

2 9,196.656 — 21,739.006 0.80

3 5,572.648 — 9,196.480 0.93

4 3,581.547 — 5,569.840 1.19

5 2,432.888 — 3,573.079 1.72

6 1,622.997 — 2,431.229 1.75

7 1,056.204 — 1,621.792 1.75

8 636.747 — 1,055.320 2.48

9 339.522 — 632.770 2.76

10— Smallest 2.395 — 338.829 6.01

1 Expected eguity risk premv:m ix based on the difference of historical arithmetic mean returns for 1926-2013 Large company stocks are represented by the S&P 500.

2 Return in excess of CAPM estimation Mid-cap stocks are defined here as the aggregate of size-decrIes 3—5 of the NYSF/AMEX/NASDAQ. Low-cop stocks are defined hers as the aggregate of size-deciles 6-8 of

the NYSEIAMEXINASDAQ, Micra-Cap stacks are defined here as the aggregate of siza-decileo 9—10 of thx NYSE/AMEX/NASDACX The betas used in CAPM estimation were estimated tram CRSP

NYSF./AMEX/NASDAQ decile portfolio niunthly total returns in eacess of the 30-day U.S Treasury bill total return versus the S&P 500 total returns in exceoo of the 30-day u.s Treasury bill, January 1926--

December 2013 Calculated or Derived) based on date fium CASt’ US Stock Database and CASt’ US Indices Database ©201 4 Center for Research in Security Prices (CR5PeI, The University of chicago Booth School

of Business Used With permission
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The Risk Premium Approach to Measuring
a Utility’s Cost of Equity

Eugene F. Brigham, Dilip K. Shome, and Steve R. Vinson

Eugene F. Brigham and Dilip K. Shame are faculty members of the
University of Florida and the Virginia Polytechnic Institute and State
University, respectively; Steve it Vinson is affiliated with AT&T
Communications.

• In the mid-1960s, Myron Gordon and others began
applying the theory of finance to help estimate utilities1
costs of capital. Previously, the standard approach in
cost of equity studies was the “comparable earnings
method,” which involved selecting a sample of unreg
Waled companies whose investment risk was judged to
be comparable to that of the utility in question, calcu
lating the average return on book equity (ROE) of
these sample companies, and setting the utility’s ser
vice rates at a level that would permit the utility to
achieve the same ROE as comparable companies. This
procedure has now been thoroughly discredited (see
Robichek (15]), and it has been replaced by three mar
ket-oriented (as opposed to accounting-oriented) ap
proaches: (i) the DCF method, (ii) the bond-yield-plus-
risk-premium method, and (iii) the CAPM, which is a
specific version of the generalized bond-yield-plus-
risk-premium approach.

Our purpose in this paper is to discuss the risk
premium approach, including the market risk premium
that is used in the CAPM. First, we critique the various
procedures that have been used in the past to estimate
risk premiums. Second, we present some data on esti

mated risk premiums since 1965. Third, we examine
the relationship between equity risk premiums and the
level of interest rates, because it is important, for pur
poses of estimating the cost of capital, to know just
how stable the relationship between risk premiums and
interest rates is over time. If stability exists, then one
can estimate the cost of equity at any point in time as a
function of interest rates as reported in The Wall Srreer
Journal, the Federal ReserveBullerin, or some similar
source.’ Fourth, while we do not discuss the CAPM
directly, our analysis does have some important impli
cations for selecting a market risk premium for use in
that model, Our focus is on utilities, but the method
ology is applicable to the estimation of the cost of

For example, the Federal Energy Regulatory Commission’s Staff re
cently proposed thai a risk premium be estimated every two years and
that, between estimation dates, the last-determined risk premium be
added to the current yield on ten’year Treasury bonds to obtain an
estimate of the cost olequity to an average utility (Docket kM 80—36).
Subsequently, the FCC made a similar proposal (“Notice of Proposed
Rulemaking,” August 13, 1984, Docket No. 84—8001. Obviously, the
validity of such procedures depends on (i) the accuracy of the risk
premium estimate and (ii) the stability of the relationship between risk
premiums and interest rates. Both proposals are still under review.
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equity for any publicly traded firm, and also for non-
traded firms for which an appropriate risk class can be
assessed, including divisions of publicly traded corpo
rations

Alternative Procedures for Estimating
Risk Premiums

In a review of both rate cases and the academic
literature, we have identified three basic methods for
estimating equity risk premiums: (i) the ex post, or
historic, yield spread method; (ii) the survey method;
and (iii) an ex ante yield spread method based on DCF
analysis.3 In this section, we briefly review these three
methods.

Historic Risk Premiums

A number of researchers, most notably Ihbotson and
Sinquefield [[2], have calculated historic holding peri
od returns on different securities and then estimated
risk premiums as follows:

Historic
Risk
Premium

Average of the
annual returns on
a stock index for

a particular
past period

Ibborson and Sinquefield (I&S) calculated both arith
metic and geometric average returns, hut most of their
risk-premium discussion was in terms of the geometric
averages. Also, they used both corporate and Treasury
bond indices, as well as a T-bill index, and they ana
lyzed all possible holding periods since [926. The I&S
study has been employed in numerous rate cases in two
ways: (i) directly, where the l&S historic risk premium
is added to a company’s bond yield to obtain an esti

5The FCC it particularly interested in risk-premium methodologies,
because (I) only eighteen of the 1.400 telephone companies it regulates
have publicly-traded stock, and hence ofrer (he possibility or DCF
analysis, and liii most of the publicly-traded telephone companies have
both regulated and unregulated assets, so a corporate DCF cost might
nut be applicable to the regulated units ol the companies

31n rate cases, some witnesses also have calculated the differential
between the yield to maturity (YTMI oh a company’s bonds and its
concurrent ROE. and then called this differential a risk premium In
general. (his procedure is unsound. because the YTM on a bond is a
(inure expected return on the bond’s stior-ker value, while the ROE is (he
putt rectlned return on the stock’s bout ia/ac. Thus, comparing VTMs
and ROEs is like comparing apples and oranges

mate of its cost of equity, and (ii) indirectly, where
I&S data are used to estimate the market risk premium
in CAPM studies.

There are both conceptual and measurement prob
lems with using I&S data for purposes of estimating
the cost of capital. Conceptually, there is no compel
ling reason to think that investors expect the same
relative returns that were earned in the past. Indeed,
evidence presented in the following sections indicates
that relative expected returns should, and do, vary
significantly over time. Empirically, the measured his
toric premium is sensitive both to the choice of estima
tion horizon and to the end points. These choices are
essentially arbitrary, yet they can result in significant
differences in the final outcome. These measurement
problems are common to most forecasts based on time
series data.

The Survey Approach

One obvious way to estimate equity risk premiums
is to poll investors. Charles Benore [1], the senior
utility analyst for Paine Webber Mitchell Hutchins, a
leading institutional brokerage house, conducts such a
survey of major institutional investors annually. His
1983 results are reported in Exhibit I.

Assuming a double A, lung-term utility bond currently yields l2Ys’*..
the common stock for the same company would be fairly priced relative
to the bond tf its expected return was as follows:

Indicated Risk Premium Percent of
Total Return (basis points) Respondents

over 2OVi% over 800
20½% 800
l9i/a% 700
18¼% 600 10%
l7V2% 500 8%
16’/s% 400 29%
15V2% 300 35%
t4’/s% 200 16%
13’/s% 100 0%

under t3¼% under 100 1%

Weighted
average 358 100cc

Average of the
annual returns on

— abondindexfor . (I)
the same

past period
Exhibit I. Results of Risk Premtum Survey, 1983”

‘Benore’s questionnaire included thc first two columns, while his third
column provided a space for the respondents to indicate which risk
premium they thought applied. We summarized Benore’s responses in
the frequency distribution given in Colttmn 3 Also, in his questionnaire
each year, Benore adjusts the double A bond yteld and the total returns
(Column I) to reflect current market conditions, Both the question
above and the responses to it were taken from the survey conducted in
April 1983.
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Benore’s results, as measured by (he average risk
premiums, have varied over the years as follows:

The survey approach is conceptually sound in (hat it
attempts to measure investors’ expectations regarding
risk premiums, and the Benore data also seem to he
carefully collected and processed. Therefore, the Ben-
ore studies do provide one useful basis for estimating
risk premiums. However, as with most survey results,
the possibility of biased responses and/or biased sam
pling always exists. For example, if the responding
institutions are owners of utility stocks (and many of
them are), and if the respondents think that the survey
results might be used in a rate case, then they might
bias upward their responses to help utilities obtain
higher authorized returns. Also, Benore surveys large
institutional investors, whereas a high percentage of
utility stocks are owned by individuals rather than in
stitutions, so there is a question as to whether his
reported risk premiums are really based on the expecta
tions of the “representative” investor. Finally, from a
pragmatic standpoint, there is a question as to how to
use the Benore data for utilities that are not rated AA.
The Benore premiums can be applied as an add-on to
the own-company bond yields of any given utility only
if it can be assumed that the premiums are constant
across bond rating classes. Apr/on, there is no reason
to believe that the premiums will be constant.

DCF-Based Eu Ante R;sk Premiums

In a number of studies, the DCF model has been
used to estimate the ex ante market risk premium,
RPM. Here, one estimates the average expected future
return on equity for a group of stocks, k, and then
subtracts the concurrent risk-free rate, R, as proxied
by the yield to maturity on either corporate or Treasury
securities :

RPM = kM — R.

Conceptually, this procedure is exactly like the I&S
approach except that one makes direct estimates of
future expected returns on stocks and bonds rather than

assuming that investors expect future returns to mirror
past returns.

The most difficult task, of course, is to obtain a valid
estimate of kM, the expected rate of return on the mar
ket. Several studies have attempted to estimate DCF
risk premiums for the utility industry and for other
stock market indices. Two of these are summarized
next.

Vandell and Kester. In a recently published
monograph, Vandell and Kester [18) estimated ex curie
risk premiums for the period from 1944 to 1978. R
was measured both by the yield on 90-day T-bills and
by the yield on the Standard and Poor’s AA Utility
Bond Index. They measured kM as the average expect
ed return on the S&P’s 500 Index, with the expected
return on individual securities estimated as follows:

where,

k= Pi.,+g, (3)
PU

= dividend per share expected over the next
twelve months,

P0 current stock price,
p = estimated long-term constant growth rate,

and
= the ‘ stock.

To estimate g, Vandell and Kester developed fifteen
forecasting models based on both exponential smooth
ing and trend-line forecasts of earnings and dividends,
and they used historic data over severa[ estimating
horizons. Vandell and Kester themselves acknowledge
that, like the Ibbotson-Sinquefield premiums, their
analysis is subject to potential errors associated with
trying to estimate expected future growth purely from
past data. We shall have more to say about this point

Year
1978
1979
1980
1981
1982
1983

Average RP
(basis points)

491
475
423
349
275
358

later

31n this analysis, most people have used yields on long-term bonds
rather than short-term money marke( instruments It is recognized that
long-term bonds, even Treasury bonds, are not risk tree, so an RPM
based on these debt instruments is smaller than it would be if there were
some better proxy to the long-term riskiess rate. People have attempted
to use the T-bill rate for R, but the T-bill rate embodies a different
average inflation premium than stocks, and it is subject to random
fluctuations caused by ntonetary policy, international currency flows,
and other factors. Thus, many people believe that for cost of capital

(2) purposes. Rn should be based on Long-term securities.
we did test to see how debt maturities would atlect our calculated risk

premiums. it a short-term rate such as the 30-day T-bill rate is used,
measured risk premiums jump aroursd widely and, so far as we could
tell, randomly. The choice of a maturity in the 10- to 30-year range has
little effect, as the yteld curve is generally rairly flat in that range.
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Malkiel. Malkiel [14] estimated equity risk premi
ums for the Dow Jones Industrials using the DCF mod
el. Recognizing that the constant dividend growth as
sumption may not be valid, Malkiel used a nonconstant
version of the DCF model. Also, rather than rely ex
clusively on historic data, he based his growth rates on
Value Line’s five-year earnings growth forecasts plus
the assumption that each company’s growth rate
would, after an initial five-year period, move toward a
Long-mn real national growth rate of four percent. He
also used ten-year maturity government bonds as a
proxy for the riskiess rate. Malkiel reported that he
tested the sensitivity of his results against a number of
different types of growth rates, but, in his words, “The
results are remarkably robust, and the estimated risk
premiums are all very similar.” Malkiel’s is, to the best
of our knowledge, the first risk-premium study that
uses analysts’ forecasts. A discu ssion of analysts’ fore
casts follows.

Security Analysts’ Growth Forecasts
Ex ante DCF risk premium estimates can be based

either on expected growth rates developed from time
series data, such as Vandell and [<ester used, or on
analysts’ forecasts, such as Malkiel used. Although
there is nothing inherently wrong with time series-
based growth rates, an increasing body of evidence
suggests that primary reliance should he placed on
analysts’ growth rates. First, we note that the observed
market price of a stock reflects the consensus view of
investors regarding its future growth. Second, we
know that most large brokerage houses, the larger in
stitutional investors, and many investment advisory
organizations employ security analysts who forecast
future EPS and OPS, and, to the extent that investors
rely on analysts’ forecasts, the consensus of analysts’
forecasts is embodied in market prices. Third, there
have been literally dozens of academic research papers
dealing with the accuracy of analysts’ forecasts, as
well as with the extent to which investors actually use
them. For example, Cragg and Malkiel [7] and Brown
and Rozeff [5] determined that security analysts’ fore
casts are more relevant in valuing common stocks and
estimating the cost of capital than are forecasts based
solely on historic time series. Stanley, Lewellen, and
Schlarhaum [[6] and Linke [13] investigated the im
portance of analysts’ forecasts and recommendations
to the investment decisions of individual and institu
tional investors. Both studies indicate that investors
rely heavily on analysts’ reports and incorporate ana
lysts’ forecast information in the formation of their

expectations about stock returns. A representative list
ing of other work supporting the use of analysts’ fore
casts is included in the References section. Thus, evi
dence in the current literature indicates that (i)
analysts’ forecasts are superior to forecasts based sole
ly on time series data, and (ii) investors do rely on
analysts’ forecasts. Accordingly, we based our cost of
equity, and hence risk premium estimates, on analysts’
forecast data)

Risk Premium Estimates
For purposes of estimating the cost of capital using

the risk premium approach, it is necessary either that
the risk premiums be time-invariant or that there exists
a predictable relationship between risk premiums and
interest rates. If the premiums are constant over time,
then the constant premium could be added to the pre
vailing interest rate. Alternatively, if there exists a
stable relationship between risk premiums and interest
rates, it could he used to predict the risk premium from
the prevailing interest rate.

To test for stability, we obviously need to calculate
risk premiums over a fairly long period of time. Prior
to 1980, the only consistent set of data we could find
came from Value Line, and, because of the work in
volved, we could develop risk premiums only once a
year (on January 1). Beginning in 1980, however, we
began collecting and analyzing Value Line data on a
monthly basis, and in 1981 we added monthly esti
mates from Merrill Lynch and Salomon Brothers to our
data base. Finally, in mid-1983, we expanded our
analysis to include the TEES data.

Annual Data and Results, 1966—1984
Over the period 1966—1984, we used Value Line

data to estimate risk premiums both for the electric
utility industry and for industrial companies, using the
companies included in the Dow Jones Industrial and
Utility averages as representative of the two groups.
Value Line makes a five-year growth rate forecast, hut
it also gives data from which one can develop a longer-
term forecast. Since DCF theory calls for a truly long-
term (infinite horizon) growth rate, we concluded that
it was better to develop and use such a forecast than to

Recently, a new type of service that summarizes the key data from most
analysts’ repons has become available, we are aware of two sources ot
such servLces, the Lynch, Jones, and Ryan’s institutional Brokers Esti
mate System ([BESI and zack’s teams investment Service. 1BE5 and
the (cams Service gather data from both buy-side and sell-side analysts
and provide it to subscribers on a monthly basis in both a printed and a
computer-readable format,


