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Interactive Chart | Fundamental Chart

Alliant Energy Corporation is a Midwest U.S. energy
company. The Company is primarily engaged in
electric generation and the distribution of electricity
and natural gas. They serve approximately electric
and natural gas customers through their two public
utility subsidiaries, Interstate Power and Light (IPL)
and Wisconsin Power and Light (WPL). IPL provides
retail electric and gas service in Iowa, and WPL
provides retail and wholesale electric and retail gas
service in Wisconsin. IPL also sells electricity to
wholesale customers in Minnesota, Illinois and Iowa.
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$42.61 USD

-0.27 (-0.63%)
Updated Jul 18, 2018 01:24 PM ET

(Real Time Quote from BATS)
Zacks Rank:

3-Hold 
Style Scores:

C  Value | F  Growth | D  Momentum | F  VGM
Industry Rank:

Top 31%(78 out of 255)
Industry: Utility - Electric Power

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 42.85

Day Low 42.41

Day High 42.85

52 Wk Low 36.84

52 Wk High 45.55

Avg. Volume 1,219,260

Market Cap 9.92 B

Dividend 1.34 ( 3.13%)

Beta 0.31

5.58%

Earnings ESP -5.88%

Most Accurate Est 0.40

Current Qtr Est 0.43

Current Yr Est 2.12

Exp Earnings Date 8/2/18

Prior Year EPS 1.93

Exp EPS Growth (3-5yr)

Forward PE 20.18

PEG Ratio 3.62

Utilities » Utility - Electric Power

*BMO = Before Market Open *AMC = After Market Close
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Research Reports for LNT
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Ameren Corporation powers the quality of life for
electric customers and natural gas customers
through its Ameren Missouri and Ameren Illinois
rate-regulated utility subsidiaries. Ameren Illinois
provides electric distribution and transmission
service, as well as natural gas distribution service,
while Ameren Missouri provides vertically integrated
electric service and natural gas distribution service.
Ameren Transmission Company of Illinois develops
regional electric transmission projects.
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Zacks Rank:
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View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 61.24

Day Low 60.73

Day High 61.26

52 Wk Low 51.89

52 Wk High 64.89

Avg. Volume 1,337,177

Market Cap 14.93 B

Dividend 1.83 ( 2.99%)

Beta 0.28

6.54%

Earnings ESP -2.80%

Most Accurate Est 0.78

Current Qtr Est 0.80

Current Yr Est 3.04

Exp Earnings Date 8/3/18

Prior Year EPS 2.83

Exp EPS Growth (3-5yr)

Forward PE 20.16

PEG Ratio 3.08

Utilities » Utility - Electric Power

*BMO = Before Market Open *AMC = After Market Close
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Interactive Chart | Fundamental Chart

Avangrid, Inc. is an energy and utility company. The
company operates regulated utilities, electricity
generation and natural gas storage primarily in the
United States. Avangrid, Inc. is based in New
Gloucester, United States.
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$52.47 USD
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Zacks Rank:
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View All Zacks #1 Ranked Stocks
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Open 52.81

Day Low 52.20

Day High 52.86

52 Wk Low 44.24

52 Wk High 54.55

Avg. Volume 391,451

Market Cap 16.31 B

Dividend 1.73 ( 3.27%)

Beta 0.17
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Earnings ESP -1.04%

Most Accurate Est 0.48

Current Qtr Est 0.48

Current Yr Est 2.38

Exp Earnings Date 7/24/18

Prior Year EPS 2.20

Exp EPS Growth (3-5yr)

Forward PE 22.30

PEG Ratio 2.44
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Black Hills Corporation is an energy company that
generates wholesale electricity and produces natural
gas, crude oil and coal. They serve natural gas and
electric utility customers in Arkansas, Colorado,
Iowa, Kansas, Montana, Nebraska, South Dakota
and Wyoming.
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Consolidated Edison, Inc. is one of the nation's
largest investor-owned energy-delivery companies.
The company provides a wide range of energy-
related products and services to its customers
through the following subsidiaries: Consolidated
Edison Company of New York, Inc., a regulated
utility providing electric, gas and steam service in
New York City and Westchester County, New York;
Orange and Rockland Utilities, Inc., a regulated
utility serving customers in southeastern New York
State and northern New Jersey; Con Edison Clean
Energy Businesses, Inc., which through its
subsidiaries develops, owns and operates
renewable and energy infrastructure projects and
provides energy-related products and services to
wholesale and retail customers; and Con Edison
Transmission, Inc., which through its subsidiaries
invests in electric and natural gas transmission
projects.
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DTE Energy Company is a Detroit-based diversified
energy company involved in the development and
management of energy-related businesses and
services nationwide. Its operating units include an
electric utility serving customers in Southeastern
Michigan and a natural gas utility serving customers
in Michigan. The DTE Energy portfolio includes non-
utility energy businesses focused on power and
industrial projects, natural gas pipelines, gathering
and storage, and energy marketing and trading. As
one of Michigan's leading corporate citizens, DTE
Energy is a force for growth and prosperity in the
Michigan communities it serves in a variety of ways,
including philanthropy, volunteerism and economic
progress.
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Duke Energy Corporation is one of the largest
energy holding companies in the United States. Its
Electric Utilities and Infrastructure business unit
serves the customers. The company's Gas Utilities
and Infrastructure business unit distributes natural
gas to the customers in the Carolinas, Ohio,
Kentucky and Tennessee. Its Commercial
Renewables business unit operates a growing
renewable energy portfolio across the United States.
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Entergy Corporation is an integrated energy
company engaged primarily in electric power
production and retail distribution operations. Entergy
owns and operates power plants of electric
generating capacity, including nuclear power.
Entergy delivers electricity to utility customers in
Arkansas, Louisiana, Mississippi and Texas.
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Forward PE 12.94

PEG Ratio 1.85

Utilities » Utility - Electric Power

*BMO = Before Market Open *AMC = After Market Close

*BMO
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B  Value | B  Growth | F  Momentum | C  VGM

Analyst | Snapshot

Zacks Rank Hold

Zacks Industry Rank Top 31%(78 out of 255)

Zacks Sector Rank Bottom 44% (9 out of 16)

Style Scores

Earnings ESP 0.00%

Research Reports for ETR

(  = Change in last 30 days)

View All Zacks Rank #1 Strong Buys
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Interactive Chart | Fundamental Chart

Eversource Energy is engaged in transmission and
distribution of electricity and natural gas. The
company operates primarily in Connecticut,
Massachusetts and New Hampshire. Eversource
Energy, formerly known as Northeast Utilities, is
based in Springfield, Massachusetts.
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Data Feed

$58.54 USD

-0.33 (-0.56%)
Updated Jul 18, 2018 01:32 PM ET

(Real Time Quote from BATS)
Zacks Rank:

2-Buy 
Style Scores:

C  Value | F  Growth | B  Momentum | D  VGM
Industry Rank:

Top 31%(78 out of 255)
Industry: Utility - Electric Power

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 58.96

Day Low 58.42

Day High 58.98

52 Wk Low 52.76

52 Wk High 66.15

Avg. Volume 1,874,313

Market Cap 18.66 B

Dividend 2.02 ( 3.43%)

Beta 0.32

5.75%

Earnings ESP -0.91%

Most Accurate Est 0.73

Current Qtr Est 0.74

Current Yr Est 3.25

Exp Earnings Date 7/26/18

Prior Year EPS 3.11

Exp EPS Growth (3-5yr)

Forward PE 18.17

PEG Ratio 3.16
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Interactive Chart | Fundamental Chart

Exelon Corporation is one of the nation's largest
electric utilities. The company has one of the
industry's largest portfolios of electricity generation
capacity, with a nationwide reach and strong
positions in the Midwest and Mid-Atlantic. Exelon
distributes electricity to the customers in northern
Illinois and southeastern Pennsylvania and natural
gas to the customers in the Philadelphia area.
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Zacks Rank:
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Top 31%(78 out of 255)
Industry: Utility - Electric Power

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 41.96

Day Low 41.60

Day High 42.02

52 Wk Low 35.57

52 Wk High 43.20

Avg. Volume 5,667,588

Market Cap 40.47 B

Dividend 1.38 ( 3.29%)

Beta 0.19

5.67%

Earnings ESP 2.01%

Most Accurate Est 0.61

Current Qtr Est 0.60

Current Yr Est 3.08

Exp Earnings Date 8/1/18

Prior Year EPS 2.60

Exp EPS Growth (3-5yr)

Forward PE 13.69

PEG Ratio 2.42
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Interactive Chart | Fundamental Chart

Fortis, Inc. is engaged in electric and gas utility
business. The Company offers regulated utilities
comprised of electric and gas as well as engages in
non-regulated hydroelectric operations. It operates
primarily in Canada, United States and Caribbean.
Fortis, Inc. is based in St John's, Canada.
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Add to portfolio Trades from

Open 32.49

Day Low 32.20
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52 Wk Low 30.88

52 Wk High 38.24

Avg. Volume 295,004

Market Cap 13.81 B

Dividend 1.32 ( 4.06%)

Beta -0.24

5.50%

Earnings ESP -1.18%

Most Accurate Est 0.42

Current Qtr Est 0.43

Current Yr Est 2.00
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Prior Year EPS 1.95
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Forward PE 16.29

PEG Ratio 2.96
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1 Month 3 Months YTD

Interactive Chart | Fundamental Chart

NorthWestern Energy is a growing, financially
sound, investor-owned energy company. It has
provided reliable and affordable energy to customers
in Montana, South Dakota and Nebraska. The
company got its start in small communities,
providing essential service that allowed them to
grow and prosper.
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Interactive Chart | Fundamental Chart

Headquartered in Allentown, Pa., PPL Corporation is
one of the largest companies in the U.S. utility
sector. PPL's seven high-performing, award-winning
utilities serve 10 million customers in the U.S. and
United Kingdom. The company and its 13,000
employees are dedicated to providing exceptional
customer service and reliability and delivering
superior value for shareowners.
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Beta 0.53
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Current Qtr Est 0.53
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Public Service Entertainment Group has been an
active participant in the ongoing policy debate on
how the energy industry can best contribute to
achieving the nation's environmental objectives.
PSEG has advocated independently, and through a
coalition of companies known as the Clean Energy
Group, for the industry to make further reductions in
air pollutants traditionally associated with the
production of electricity and to begin mandatory
carbon dioxide reductions. PSEG has been actively
engaged in the climate change policy debate for
more than a decade.
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Open 51.52
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Avg. Volume 3,030,955

Market Cap 26.14 B

Dividend 1.80 ( 3.48%)

Beta 0.41

6.13%
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Most Accurate Est 0.62

Current Qtr Est 0.58

Current Yr Est 3.10

Exp Earnings Date 8/1/18

Prior Year EPS 2.93
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PEG Ratio 2.72
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Sempra Energy utility and infrastructure companies
are on a collective mission to maintain long-term
sustainable growth. By operating regulated utilities
and developing smart energy infrastructure that
serve communities around the world, they
cohesively execute on a clear corporate strategy of
providing safe, reliable energy to their customers
while increasing value for all of their stakeholders
-from investors and industry partners to customers
and employees.
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View All Zacks #1 Ranked Stocks
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Avg. Volume 2,269,507

Market Cap 30.54 B
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8.50%

Earnings ESP 0.00%

Most Accurate Est 1.17

Current Qtr Est 1.17

Current Yr Est 5.46

Exp Earnings Date 7/25/18

Prior Year EPS 5.42
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Forward PE 21.20

PEG Ratio 2.49
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Interactive Chart | Fundamental Chart

Southern Company is America's premier energy
company. The company provides clean, safe,
reliable and affordable energy through electric
operating companies in the states, natural gas
distribution companies in the states, a competitive
generation company serving wholesale customers
across America and nationally recognized provider
of energy solutions, as well as fiber optics and
wireless communications. Southern Company
brands are known for excellent customer service,
high reliability and affordable prices that are below
the national average. Through an industry-leading
commitment to innovation, the company and its
subsidiaries are inventing America's energy future
by developing the full portfolio of energy resources,
including carbon-free nuclear, 21st century coal,
natural gas, renewables and energy efficiency, and
creating new products and services for the benefit of
customers.
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Open 47.73

Day Low 47.18

Day High 47.73

52 Wk Low 42.38

52 Wk High 53.51

Avg. Volume 4,538,025

Market Cap 48.20 B

Dividend 2.40 ( 5.04%)

Beta 0.03

4.50%

Earnings ESP 0.00%

Most Accurate Est 0.66

Current Qtr Est 0.66

Current Yr Est 2.90

Exp Earnings Date 8/8/18

Prior Year EPS 3.02

Exp EPS Growth (3-5yr)

Forward PE 16.47

PEG Ratio 3.66
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Interactive Chart | Fundamental Chart

WEC Energy Group is the natural gas distribution
company. WEC Energy Group, Inc., formerly known
as Wisconsin Energy Corporation, is based in
MILWAUKEE, United States.

Quote & NewsQuote & News
Quote OverviewQuote Overview

Quotes & News

Quote Overview
Zacks NewsZacks News
Partner NewsPartner News

Zacks Research

SnapshotSnapshot
Analyst ReportAnalyst Report
Style ScoresStyle Scores
Detailed EstimatesDetailed Estimates
Comparison to IndustryComparison to Industry
Zacks Experts ViewZacks Experts View

More Research

Broker RecommendationsBroker Recommendations
Full Company ReportFull Company Report
Earnings AnnouncementsEarnings Announcements
Key Company MetricsKey Company Metrics
Broker ReportsBroker Reports
InsidersInsiders
Earnings TranscriptsEarnings Transcripts

Charts

Price, Consensus and EPSPrice, Consensus and EPS
SurpriseSurprise
Fundamental ChartsFundamental Charts
ComparativeComparative
Interactive ChartsInteractive Charts
Price and ConsensusPrice and Consensus
Price & EPS SurprisePrice & EPS Surprise
12 Month EPS12 Month EPS
Broker RecommendationsBroker Recommendations

Financials

Financial OverviewFinancial Overview
Income StatementsIncome Statements
Balance SheetBalance Sheet
Cash flow StatementsCash flow Statements

Options

Option ChainOption Chain
Options Greek MontageOptions Greek Montage

Access Zacks
Data Feed

$64.62 USD

-0.30 (-0.46%)
Updated Jul 18, 2018 01:46 PM ET

(Real Time Quote from BATS)
Zacks Rank:

3-Hold 
Style Scores:

C  Value | C  Growth | F  Momentum | C  VGM
Industry Rank:

Top 31%(78 out of 255)
Industry: Utility - Electric Power

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from
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Avg. Volume 1,655,376

Market Cap 20.49 B
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Most Accurate Est 0.63

Current Qtr Est 0.64

Current Yr Est 3.30
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PEG Ratio 4.77
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11) Bbt St,1nd,1,u 
12) - r•,'lOiT11fli:_nL:1r-, Ir1i: 

Bj /;I, c' 
1\) l, (; 11 · I I •I 

15) -1i 'i_,,/sll_•:; Far-q1~1 ·:;i?c ,Jr-:t1c,::. 

~er;c•:.:l ma . rm . :<Ul"C>? I, I _lj) R . 

Estimate 
13.400 

[\.-:·~·:at1:_:.r, F· 1:2r -.J \ ::.•; : ~ 
Date C1e,./1at1011 from '3tand.:ffd r:1:::,4111)) ! 

06/ 22/ 18 0. 00% 
1 fl/ 11/ 1:::; 

Austr-c<hi<. '51 2 9777 -860<) 6NZil $$11 2:%6 900• Eur-,:.p,: 44 2(1 7::3(! 7$•)(1 ,;i;:r•rrt:<fl~ 49: 1)9 nM 1210 H,:,r1:31 t'.❖n9 3$2 2:~ii 601)0 
Jc<f.•a/1 31 3 ::.201 tso,, Sin9..s-,:,r-,a, ,s.s s212 u,,)o u.s 1 212 31e 20•)(, coi•:1r-;:9r.t 201e Sl❖❖ll'ON'$ Fi.nwice L.f' 

$U 22si::tt COT GMT--$,(11) H27•)-309:-1 11hT111-2,:,1s 10,34,21 
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WP-46 
McKenzie 

Page 11 of 21 
ALE US 

rii'l i\t 

1,/~' 77 .42 77. so ;: 1 1 
'iol 29 ,548 [1 77 .89 :: 01 78 .10 , I_ 77 .335 i Va] 2. 294M 

ETR US uitv 96) Actions - 9n Output to Excel Earnings & Estimates: Analyst Distribution 
Ent er:;r i ::!~: 1-p 

Earn1rgs & Est imate::; Ne.xt Mmuncement 08/ 01/28 
: 1e,::1surc. LTG ' % 

Fum .Analyst 
11) BE :;t SUmd-:u"d 
12) ,, '·!' 

r•,;e11 ,I.'., k ai_to r; 

.=, t.'l lC:-:1 mm . - . :,:~;!Jr:~.e I, I '~!_I! R . 

Estimate 
3.005 

L-f:1.:~t1:_::-r, ~- t-1:'1- IIIIJ "; 
Date De•.nati:=ir, fro+-i-1 •::;t.:-.r1d.:H·,j 1, 3. 1·, ,0i_r:, 1 

06/22/18 IJ.Oc% 
2.99% 

I:/::,' 21,,' J.:::: Bj .. , ... ' ell • F" q,:, ·,:a,· •JI ,t w . 
14) ., E:,:,fNIL Jul_ 1i?r1 Liu r,-,,~, IJ l_ l r,-·:; n·11t h I!/_:,, .. :=':~,' l 
lS) ~ :-1,_; I ij 7 ,_ 

16) '- '·0
·' t C • 

B:1 '- f-.::,,: 1 

l~:) i;. ,·J:_; '}~ f::•1· ;-, e" •'' 1·: '-: 1_c·1~: '.' 

i:tustr-eo.l:i;., '>1 2 9777 -860<) 6NZil $$11 2:%6 900• Eur-❖pO: 44 2(1 7::30 7$•)0 •ili::r•IT'Etfl~ 4S 1)9 no+ 1210 H❖O:J, ~❖n9 3$2 2:W7 ,::ooo 
Jc.<;,.,,, $1 3 ::.201 t-9:(ll) Sin9<'S',:,r,a, QS s212 U")O u.s 1 212 s1e 20QC, coi•~r-i~r,t 201~ S.l❖❖nt1,er-s FinM,;;,;: LP-

.su 22Sf.❖ :S COT Gl<fl'--S:01) H27{;-!;0S:-1 1;;-,ru1-2,:,1~) 10,~s,1? 
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WP-46 
McKenzie 

Page 12 of 21 
ALE US 1,✓~- 77 .42 77. 51 : 1 1 

\lol 29 ,548 1, 77 .89 :: H 78 .10 , I_ 77.335 , Va] 2 . 294M 

ES US E. uil'l 96l Actions ~ 9n Output to Excel Earnings & Estimates Analyst Distribution 
~er;;x! ~ • B · :,:=ur·..::-=" •· • '::ur R • Ever·_;,:1ur-::,e Energy 

Ec:1rnmgs & Estimc:1t~ Next P.nnouncement 08/0l/l8 
~ l':'a'.:.1_1re LTG ' % 

FHm .Analyst 
11) Bb,t SUtndM"d 
11) •• '•l '' 

B) 
14) -,c,' :- -
11) .i. . 
1.6) ~ J anr1 ey 1·,.1 1) r1t 1J1)rn er-:,. •::, ;: 1:,tt LL ,: Mi :h ael (J a1J1Jl.1?( 
1r, .. ,, 
1:::) ~ r·,.1orn1n,~:: tar·, Ir11: 
19) " I ·., 

,Q) .. '••1!" "-

Est1rnz1te 
6.267 

L:.=:,\ :at,:_::r, i= ; ter - \ •Js ::t e 
Date [le,.nat10r1 fron-1 •:;t.jr1dar·d Ir.:,, 267,1 

06/25/18 0.0o% 
''· ., - 11.70% - 11.70% 

7. 6&,, 

AuStl'c<li ... '>1 2 9777 360+) f.NZil $$11 2:::~s 9000 Eur-•F->: 44 21) 7:<30 7$•)(t ,;,;,:r·rrM!::I 4:9 l)j: nM 1210 HN'I'.), l(<)n$' 3$2 2:~i7 601)0 
J~,;fl $1 3 ::.201 ~10,, Si09<"S'(,r~ 6$ 6212 1(11)() u.s 1 212 ::as 201)(, COVill'i9t,t ZOU~ 8-l❖(•rrt>ers Fi.nwi,;:~ L _f 

$11 22St::❖t COT GMT--S ,(I,) H27(1-SOit-1 U-,Tul-201}) 10: ~s, 3~ 



Page 1 of 1

7/18/2018file:///C:/Users/AMM/Documents/FINCAP/Template/Utility%20ROE%20Analysis/Electri...

WP-46 
McKenzie 

Page 13 of 21 
ALE US 

ri'l ,',t 

1,,,r' 77 . 42 77. 51 i 
1/o l 29,548 [1 77 . 89 :: H 78. 10 I_ 77. 335 ' V,'.:l; 2. 294M 

EXC US E Uit'. 96) Actions • 97) Output to Excel Earnings & Estimates Analyst Distribution 
he!.-:-::n C.:=:rr-~ .=,er1;_x! f11B • B • -<un:e 1, • :ur R • 
Earn 1rgs & Estimates Ne.xt }\nmurcement 08/ 02/18 
r \ea:::.uri:-::. LTG ' % 

F 1m·1 

11) Bht St,,nd,,rd 
12) 1,_,,, '" 
Bj ~ r·-'1::: iT! l i"i!JC, t.:1r· I :; i: 
14) .;. ·1.,,/1:'1.i_::: Hr·,jc1 ,::;f:•cunttJ?·:. 

lS) Q '::; ur1T nJ :;:t r·1:, t, 1 r1::: :, r1 Hurr1 c,hn:· '.· 
U,) i,l E:,:,fMIL 
1r1 .. ,: 
ff:) .;_ '0

]:_11.:1 ·~1-:·1· -,,, , ,. -

fr,:l'-i]'=: i','1ii_i_fi 
r•,Je1l ,/.'., f( alt,:, r1 
,/.o)_l ,11,,jh,;i 

Jul_ 1 <?r1 [1u m,:, u l_ 1 r,- ·:; n·11t h 

Est1m*.e 
':,.310 

L-t-:·~;cit,:_::n i=, tf:'1 - \. ~·; 

Date D e,.,1.1t w r1 fr r:1+r1 r::;t,'~ r1d.1(·d 

06/25/18 

I 1:\i -,c ,' J:::: 

1i4/ ' I' 1 
'"~,-'U,'L:: 
11_~,,.' 2S,, rn 

i:iustr-eo.hi<. '51 2 9777 360+) f:r-az:il ss11 2:%6 9000 Eur-oi:,o: 44 2,:, 7:-30 7S•)O ,;i::r-lT'M~ 49 '5~ nM 1210 H,:,n~ l(❖ns 3$2 21;; &ooo 
Jc/'f,d/1 $1 3 ::.201 t'!'(ll) Sin9~,:,r,a: 6$ 6212 U•O'•) U.S 1 212 3-1$ 20(1(, coi·~l"i9fi~ 201.>,c Sl❖❖rrt>H·S Fi.nwice L.f' 

.00% 

.83% 

SU 22$1:-S~ COT GMT--S,01) H27(1-3os-1 13--,Tul-201~) 10,~6,0•J 
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WP-46 
McKenzie 

Page 14 of 21 
ALE US C 1,/~' 77 .42 77 .51 3d 

5E i\t 1101 29 ,648 0 77 .89 :: cl 78 10 , L 77.335 11 V,,1 2. 30 11'1 
FTS US E, ui · 96) Actions • 97) Output to Excel Eaminqs & Estimates Analyst Distribution 

Earnings 2 ... Est1mZ1te:; Ne.xt ,AnnourK:e-ment 07/ 32. (:_8 
'··\f::'Z"t::.Urt' LTG ' % 

Furn 
10 BE :;t Standz11U 

B) '11 r·.-1:=:rn1111J:.tar· I:;1~ 
14) - 'i,,,i1Ji_::: Far·,;w ,::;t•cunt:J?·:. 
15) ~ [;,)1_ I f, 1,):·o ~ 

ftnalyst 

.l-'.r11jr·t:1-.,,., t:1 :: ,= hi=1f 
r•,Je11 ,/.'.. f~ alt 1=1 r1 

=·,er-:o~! ~ . rm . :.urc~ I , I ='J! R . 

ht 1mz1te 
6.000 

Date 
05/01/18 

[le,.,,1atwr1 frorn r::;t.:-. r1dar·d r6.i":i11(1 _1 

0.00% 

t=iustr-eo.hi<. '51 2 9777 -660+) 61'qJ;il SS11 2:%6 9000 E.ir-01:-.: 44 21) 7:-30 7$•)0 ,;i:r·m;:,ns, 4S l)'.,t !~204 1210 H❖O:J, l:::❖ n9 3$2 2:~ii 601)0 
Japd/l $1 3 ::.201 t-9:•+) SiO~~,:,r,a: OS 6212 1(10',) U.S 1 212 3-16 201)(, C¢Vill')9t,t 201,:; $lo)(oll't)e!'9 Fi,n~,;:1;: L.P-

$U 22$1:-tt COT Gl<fl'--S:01) H27(+-309:-1 13--,Tul-2,Jl~) 10,~~;,4; 
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WP-46 
McKenzie 

Page 15 of 21 
\,,/~, 77 . 43 77 49 ,_ 1 1 ALE US 

rm "t \_lol 29 , 668 r_1 77.89 :: cl 78 .10 I_ 77.335 , Va] 2 . 303M 

N,vE US E u•itv 96) Actions • 97) Output to Exe.el Eaminqs & Estimates: Analyst Distribution 
~-t:: 1ihi.·.1estern (ere: :::)!:'l li.::;-cl ~ . rm . :-:~lj!"C':' I, I _ur R . 
Earnings & Estimates Nex t P.nnouncement 07/1.9 /J.8 

LTG ' % 

12) -- :· ll :c" I 1\y, •:, ':' .- ,; 1.:,, 1._I': ,.· ~. '. ;·: i 

ll) ,. E:,:<IMIL 
14) '11 ·1.,,i1?I}:: Far· 1j1~1 ·:::8C1Xlt\8'C, 

15) -ii \,,i,U: .1rr1 := ,: a ~,it al_ 

fonalyst 

Ju!_w:1 [1ur1·K1ul_m-':= r1··11th 
J1~,:1.Jthar1 F'et'jer 
1:h;1 :::t1~1ph8;- F' El_l_1rp~hau:;. 

L'!':·,. :c1t1:_:.r, ~;Je1 -.J \. c t e : :-:i 

EstmHte Dz1te D e,.11 ,it 10 r1 frc1rr1 SV:rid ard ( 2.4u? _1 
2407 ffl~W 0.~ 

i=ius\r-c<hi<. '51 2 9777 360+) f:r-az:il SS11 2:%6 9000 E.ir-01:-.: 44 21) 7:-3(! 7$<)0 ,;~r-rnM~ 4S I)~ nM 1210 H•rl9 K❖n9 3$2 21;; 601)0 
Jcc;.•<J/l t1 3 :::201 t'!'(ll) Sin9~,:,r,a: ~s s212 1000 u s 1 212 :He :?00(• coi•::ir-19r.t 201~ Sl❖(•lrtH•rs Fi.nwice L P-

su 22SJ:-❖t COT GMT-$,(11) H270-309:-1 13-,Tul-201❖ 10,3~~,3,;: 
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WP-46 
McKenzie 

Page 16 of 21 
ALE US 

rm "'t 
1,✓~- 77 . 46 77 . 50 1 , 1 

\iol 29,795 [1 77.89 :: cl 78 .10 1 I_ 77.335 11 \1,11 2. 313M 
PPL US E uitv 96) Actions • rr, Output to Excel Earnings & Estimates: Analyst Distribution 

E,3rmngs & Estimate; Next ;nnouncement 08/07/~S 
:· 1'::'J'.: urr:'. LTG ' % 

Firm P..rralyst 
11) >-P'• I 

12) •,'gt I ,;C 

Bj BE :;t SUmdard 
14) .;. MoiT1H(;::;t,:i1-, lr11: ,,-',J11j1-t1,,,,,,. 81::; =:hi:1f 

11) .i e, •" ;, 'i_, (;: , '" •Jc,:' 
16) i-i 'i,,,i1?1_i_::; Far-1jc1 ,:::ecunt::e:: r•,Je1l ,/.'., f~ at o r1 
[rl .. C 

!:':) "' •Cc• 

=,e1 :,:x! ~ • B • .:<urc>=" • · • '::ur R • 

Estimate 
·+ 

8.100 

De·,.natrnr1 frc•rn SL,r11jard (S. H10) 1 
-50.62% 
-38.2i% 

o.oo% 
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WP-46 
McKenzie 

Page 17 of 21 
ALE US C : 1,,/~, 77 . 50 77. SL 1 2 

f~l .i\t \fol 30,310 i:, 77.89 :: rl 78 . 10 L 77.335 i Val 2 . 353M 
PEG US Ee uit,' 96) Actions y 97) Output to Excel EaminQs & Estimates Analyst Distribution 
~Jubh:: ~/,,.:::!:' Entffi=r~,~-e Gr:=:up In::: =~·;;_xj ~ . rm . :,::.urc>:.'- I, I .. ur R . 
Edrrnngs & Est imates Next Announcement 08/0l / 2.8 
r-1s:1sure. 

Fum 
11) 

LTG ' % 

12) BEs\ St3ndard 
Bj ~ r·.-1:::: iT! l li1JC, U1r· ' I Ii I~ 

14) ~ r:;'f:c Cc1~11tal. r·11ar-ket·=: 
lS) ~ ·1,,,/1:ll_•=: ~ar·q1::, ·::;i?c. 1Jnt1<::,::. 
U,) lo E:,:, fN IL 
[/) lo ·· •cc,,:,c :,, 

Analy~;t 

n-.:1 1·,.lillei 
·:;helby (J Tu,:::kl:'r· 
r·)e1l ,I.'., k altor1 
Jul_1<?r1 [ 1urn,::,ul_m- ;n·11th 

L,e·,; :,:.,t :·::1 ~ · t.::·r - "t 

Est1rn.ate Date De•.)1at10r1 tn::1rn •::;tar1dar·d 16. SJ~. 1 1 

6. 535 07/11/13 
: :c:. 24,.' JS 

1,.s,, J:l/ 1:::; 
: 1S i ~: l,, JS 

: / 1 11/ 1:::: 

-8.1'7% 
0. Oif,; 

i:iustr-eo.hi<. '>1 2 :;in; 36M f:1'"2:il SS11 2:%6 9000 Eur-oi:,,: 44 21) 7:-3(! ?$•)0 ,:;~r·rrE<n~ 4S l)'.,t :.,2(14 1210 HN'l:3, l<❖nS: 3$2 2:~ii 601)0 
Jc/'NJ\ $1 3 ::.2(11 $'::'0•) Sin'.i,'~~,:,r,a, l)S, 6212 U•O'•) U.S 1 212 31$ 20•)(, Co~·~l"i9r.~ 201~ $1,)(,/l'O~r-s Fi.nwice L.f' 

$U 22$1:-St COT GMT--S,O•) H,?1(1-30S:-1 13-,Tul-2(11,$ 10,~2.s,, 



Page 1 of 1

7/18/2018file:///C:/Users/AMM/Documents/FINCAP/Template/Utility%20ROE%20Analysis/Electri...

WP-46 
McKenzie 

Page 18 of 21 
ALE US 

tiE i',t 

1,✓~- 77 . 50 77 . 55 
-.•o l 30 , 310 1~ 77 .89 :: cl 78 10 . L 77.335 11 V,'.:l i 

SRE US E Uitv 96) Actions • 97) Output to Excel Eaminqs & Estimates Analyst Distribution 
Sem 1::r ,, E 11er9 y 

E21rmrgs. & Est1mate; Next r"!1nounc::ement 07/ 25 ,-' ~8 

LTG ' % 

l{I BE st Standard 
14) .;. r·,.1oiT11r-i:;;:;;t.:ir-, Ir11~ 

11),. • 
16) I.Ii 1,,,/1:,LL Far-1j1:, ,:::f:•,_: unt:!8::. 
ti') ~ I;,,: 

l:':) ,. E:,:,tNIL 
19) -- ,- -.. :, fcl-;'.1 .: 

~(1) '11 r:;•f:1·· Ca~nta!. r·,.1arket·=; 

ftnalyst 

=:ier:;=:·cl ~ .. B " :,:~;urce •, • '~ur R • 

D1'."1te [1e,.;1 at1c 11 frcim '3t.Jndard ( 16. ::=: :~:71 
-63.27% 
- 57.15% 

16.337 07/12/13 O.Oo% 
116/ll/1:::; 

Austr-c<h~ '51 2 9777 360+) f:r-azil SS11 2%1$ 9000 Eur-,:.i:,,: 44 21) 7:-30 7$1)(1 •if::r•fT'M:,1 4:9 159 nM 1210 H❖rl') 1".❖n~ S$2 2:1;; 601)0 
Jc/'f,i,/'\ $1 3 :::201 t-9:••) Sin9~,:,r,a: QS 6212 100'•) U S 1 21:? :He 201)(, coi·~l'i9fit 201e $1V(•rl'Otr'9 Fi.OM(~ L f' 

$11 22$':-St COT GMT--S ,(!+) H2N-309:-1 13-,Tul-201~) 10 ,~3 :~2 
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WP-46 
McKenzie 

Page 19 of 21 
ALE US rm i\t 

1,,,r> 77 . 50 77. 55 : 1 1 
vol 30,310 r:, 77.89 :: cl 78.10 ' I_ 77.335 11 V,,l 2 . 353M 

SO US E ui · 96) Actions • 9n Output to Exe.el EaminQs & Estimates: Analyst Distribution 
S.::iuthern C-:::/Tht:' 
E<1rrnrgs. r~ Estimates Next Annou~ment 08/ CS,, :s 

LTG ' % 
F 1rm .Analyst 

11) Bht Standard 
12) i~t,~I : ,c, -~:·1: 

Bi "' · - .,sc 
14) '1i ~,,::,_r:- :~; ._;~,t -.t i,,y, ~- .. - ,-,1 ~ 

lS) - '::; ur1T n_j :::t_ r:;·1=, t, 1 r1::: :, r1 ~:_11·1·1 phn?.'.· ./.oJ_ 1 ,11,,j h.J 
1/.,) -ii ·,,,,,!'1:Ji_::: Far·,;w =;i=-:,,_:unt:e::. r·,Je1l ,/.'., fcalti=ir1 
t(I '11 ,::;,' -,,-, f-•' ,,-, ,-0' C 

1:::) - r·,.loiT1ml;;t,;1r·, Irii: 1:har-Le~: J F1 :::hr1··:.:1r1 
'::ih,?lby CJ Tucker· 

::,fflC{! mm . - . ::,:=ur'..:e I , I ".:Ul R . 

L,p1,-;at,:_::-n ~- ta - ": J. •; ,::t e : ~ 
Est 1m;,ite (late D e,,,,1,1t 10 ri fr ,:, 1-1· 1 r::;t,;-, r1d.,f-ij I 4 ' 

4~0 ~WW o.~ 
)1,.' ····•••4.1~,~ 

L 

N) ~ r:;'f:c Ca~11ta1 r· .. 1arl8t•: 
,O) "' E:,:,fNll Jul.1<?r1 L1um 1~1ul.1r1-·: n·11th 
11) ll '", · 

Austr-eo.hi<. '51 2 9?77 -860+) 6N-Zil SS11 2:C:SIS sooo Eur-,:.i:,,: 44 2V ?;,30 7$<)0 ,;~rrrM~ 4:9 I)~ nM 1210 H❖n') l(l)n$" 3$2 2:~i7 ,::ooo 
JcJ,a/l $1 3 ~2(11 t9•0 Sin1~t,N ~s 6212 100'0 U.S 1 212 3-1$ 200(• C¢Vilr")9t.t 201~ Sl❖❖rrDN .. S Fin~tKe L.P-

$11 22SJ:-❖t COT GMT-$,(/•) H27(1-~0il:-1 U-,Tul-201:S 10,n,s1 
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WP-46 
McKenzie 

Page 20 of 21 
1,,,r' 77 . 50 77 . 55 · 1 1 ALE US 

ri'l "t Vol 30 , 310 r:, 77 .89 :: H 78 .10 I_ 77 . 335 i Va] 2 . 353M 
'vK US Ee uitv 96) Actions - 97) Output to Excel Earnings & Estimates Analyst Distribution 

1.1EC Ener;u G1-:::1_r Ir,c =1er ;c::l f1IB • B • ::<Ut'..::>:' 1 , • ~1Jr R • 
Ezir rnngs & Estimates Ne.x.t ,.!\nnourcement 07,· 3: / 18 
·· \e,-::1::::. ur e LTG % l)-:·,, ,.:it;:_::n ~, -~21 - "~ ·~-; ,=-~ I : :j 

Furn .Analys t Est1mJ:te Date De,.,1.1twr1 frr=•1-1·1 ~;tar1d.1(·d 12. 997 ,1 
11) Bht Standan:l 2,997 06/20/18 1\0o-% 
11) ,.,.,,, 6.85% 
B) "' -.,:c,··.,.:·, · 

14) "' c I_I , 

lS) ~ \,,isl_i_-= F.:-ir-,;w ·=:;,~,;~ ur·:t11:,::. It/-,,;;' J'::: 
16) i-i :·· 17 :'I,;-,, '~ 7.:, 1._I': ,,-"-, '. f-: i ·r,, 

t(I ~ M1=: rT1 ir-1 1J: tar·. I :;:: ,l'.;1 ;jr·f:',,,,,, [:1 ::: C hi=1f I I~, ;' Cl,.' L:: 

1€:) ~ E:1=1 f./1ML Ju l.1 <?r1 L1urn1=1 u l_ i r,-·:, n·11t h I 16/ 11(::/ 1:::; 

t=iustr-eo.h~ '51 2 9?77 -860<) 61'-dZil $~11 2:C:SIS 900• Eur-•~,: 44 21) n~,o 7$•)0 ,;i:::r·IT'IM~ 49 1)1: nM 1210 H❖n~ ~❖MS 3$2 2:~ii 601)0 
Jctf.'d/1 $1 3 ::.201 tso,, Sin9..s-,:,r-,a, ~s s212 u,,)Q u.s 1 212 3:16 200(, COVi1l'i9r.~ 201~ Sl❖❖ll'O~r-s Fi.nwice L.P' 

$11 22$J:-St COT GMT--S,00 H21(1-309:-1 13'-,Tul-2016 10,0,2~ 
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WP-46 
McKenzie 

Page 21 of 21 
ALE US C 1,✓~- 77 . 53 77. 58 .· 1 1 

ri'l i\t \/Dl 30,411 C1 77 .89 :: H 78 . 10 , L 77.335 -1 Va1 2.361M 

XEL USE ui 96) Actions y 9°TJ Output to Excel Eaminqs & Estimates: Analyst Distribution 

Earnings & Est1mate'i Next Mnounc:ernent 07/26/18 
lle,::1::.1.trf" 

Fnm 
11) 
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1

g'o1riquin Power ,& Utilitie:s Corp~ 1 ESTIMATE HIGHLIGHTS 
TSX:AQN. ·(M.1 KEV: "4142.273~ SPCIQ l<EY: 882315) 

Currency REPORTED QJRRENCV - ..., A LTERS M .ignnu de \4 illions '(6) Cnnsolidntion Cormnlid a 

Sentiment Analysis 

Tic!ke.- TSX : AQ'N 

1E&?J 
1-'Buy 3 ~.S-=-ll Outperfor m 

l ARGET iPRJCE PffiCE . ~.NDIJSJ-UY REC 
(C.$) l T GROWTH(%) IND. NA.VPS (C$) VOlATlLITY (H'Ol..DJ (AVERAGE) 

Mea.n 14.83 10.10 1b_le . .2 _ao 3_00 

Median 15-50" 10_00 Ui3B 
- - - - -

Higtl , 6_60' 12..30 15.Je 

Lo~ 12_00 8.00 u,_le 

5,ta:n<Iard Devlat100 1 .35 13& o_oo 

N umb9 r of Analysts 13/13 3/4. NA 

MARKET SUMMARY (C$) 

lAST DEl!.AYE:O OPEN PREVIOUS CLOSE DAY 1-HG'H/lOW 52WEEK POTENTIAL 
HIGWLOW UPSIDE 

12_~1 1.2."82 12 _{lq 12_96/ 12-13.1 14_40/ 12 _ l 8 15-47% 

Potential Ups,di?: The p~r.c-entage rliffe re-neg t:mtv,•e~n tn-e: Cansa asus- T arg,et Price sm: m>E Close • Ii c.a... 
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Alliant Energy Cor·pora·tion I ESTt.MATE HIGHLIGHTS 
r.lYSE:UfT (Ml KEY~ 40'570~:8; S.PC[Q KEY: 312:.949) 

Currency REPORTED CURRENCY .... Y RlTERS Magnitude J~illions. (6; ~onsofJdatron Cons0Uo1 

Sentiment Anailysis 

,-euy 2 

TARGET PRICE (S~ 

Me.cnan 

Hig 

Low 

Sta:noan:f Dei.~ati on 

N um her of Ana ly.st s 

41.50 

42_50 

45_00 

37 .00 

2.69 

818 

3 

LT GROWTH (%) 

6 .91 

6.00 

6.00 

6 .73 

0.1'3 

3/3 

5-sen 

Ticker 1NYSE: LNT 

12.891 
HoJd 

P'RI CE VOL.All LITY 
(LOW) 

.00 

rNDUSTR'Y REC 
(U'N DER,PEHJ:ORM), 

4.00 

M~RKEf SU MARY (S) 

LAST DELAYED OPEN PREVIOUS-CLOSE DAY J-IIGHILOW S2WEEK 
I-IIGH/LOW 

P01ENTIAL 
UPSIDE 

42.58 42,71 4 2.37 46.ti li/36.84 (2.0cy'/4 
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Amer,en Corporation I ESTIMATE HIGHL~GHTS 
MYSE:AEE (MI M EV: 4007308; SPCIQ KEY: '373264] 

CUrr.ency REPORTED CURRENCY v RLTERS Magnitude Mllifons (ti;) Consotiootion Cc,n501Jo-c 

Se·nti.ment Ana:llysis 

Ticker NYSE .: AEE 

1-Buy 2 3 5- Se.-11 Hold 

TARGET PRrCE ($} 

61 .25 

62 .0• 
6·.00 

So.DO 

l T GROWTH (%) 

6.57 

6.62 

7 .10 

6.00 

0.45 

PRJ CE VOLATILITY (LOW) INDUSJRYREC{HOLD) 

Mean 

l\'1adian 

High 

Low 

Standard DeV1ati or, 

Number of Jl.natys'l!s 

MARKET SUM MA.RI\' ($) 

LAST DELAYED 

61_70 

2.47 

9l 9 

OPEN PREVIOUS CLOSE 

61 .56 61_36 

3/3 

DAV HIGH/ LOW 

61 . 95/ 60. 90 

.00 

52WEEK 
HiGHJLOW 

64.89161 .89 

Poteiritia( Up.slaQ· Th@ psrc.e-ri(age diffare:nce b@1v,s.sn the Co~nsus Targl::'t Prjc.g. and th.;i Clo.s1:1 Price. 

3.40 

POl,ENTIAL 
UPSIDE 

(0.18)¾ 
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Ava,ngrid, Inc,. I EST]1MATE HIGHLIGHTS 
i;rtSE;AGR (Ml KPt:4057045; SPCIQ l<EY: 2~1586) 

Currency REPOfffffl WRRENCY .,.. v RlTERS Magnitn01= J1ilrm11s (6} Consol idation Con.son, 

Sentiment Analysis 

High 

low 

Stand&d ~tjon 

MARKET SU MARY f'Si) 

L.AS7 DELAYED 

TARGET PRICE -} 

55_00 

.i;_02 

10/ 10 

J 5-Sell 

LT GROWTH (%} 

8]}(!; 

9_0(1: 

10 _4 1 

7_20 

_, 

4 

Ticker- NYSE : AG R 

O'utp:erfo nu 

PRICE VOLATfUTY 
(JILO 

1_00 

INDUSTRY REC. 
(UNDERPERFORM] 

3:_57 

OPEN PREVlOIJS CLOSE DAYl-llGW'LOW 51WEEK 
1-UGiHILOW 

POl'ENTIIAL 
uPS,aE 

9_89 ~L97 54_55; 45_ 17 9_17% 
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Bla,ck H ills, Corp10ration I ESTIMATE HIIGHLIGHTS 
NYSBBl<H (Ml KEV: 40 10420~SPCIQ KEY: 255902) 

Cunenq!' REPORTED OURRENCY v ALTERS Magnitm:le Millions (6) Ccms1JlidatTcm ConsoHa 

Senti ment Anallysis 

Ticker NYSE : BKH 

12.501 
1-Buy 2 3 5-SeU Outperform 

TARGET PRlCE {$} 

60.25 

60..50 

82 . .00 

58.-00 

l T GROWTH{%) PHICE VOUTH.JTY lN'DUSTRV REC (HO LO\ 
(ABO'/iE AVG.) 1 

Mean 

Median 

High 

Stan danf De•.riatior, 

Numb.er of fli.nalysts 

MARKET SUMMARY ($) 

LAST DElAYIEU 

so.1 e 

1 .48 

M3 

OPEN PREVIOUS-CLOSE 

69.72 58.90 

4 .. 60 

0.51 

2/ 2 

DAY HIGH/LOW 

6 0 . 24/ 58. 72 

4.00 

52WEEK 
HlGH/LOW 

7 1.01) 60 .49 

Potentia~ UpsJoe- The pe-roont-age djfferenc@ between the Consensus Ta rget Price and th,::. Close Pri-ce 

J .00 

POTENTIAl 
ues10E 

2..29'% 
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CMS :Energy Corporation I ESTIMATE HIGHLIGHTS 
,1vsE:cMs (Mr t<EY::-4004112L SPCHJ j,(EY:257582) 

Cl.Jnency REPORJEI] OUR REN CY 

Sentilment Ana1ty-s1is 

High 

Low 

StamJard Deviation 

N umbe.r of Ana lystS: 

MARKETSUMMAHV ($) 

lAST DELAYED 

47.!19 

1-s-u~ 2 

49A4 

49.75 

63 .00 

4(]_!)(1 

2.~2 

16/ 16 

OPEN PREVIOUS CLOSE 

48-.01 47.86 

Y ALTERS Magnltud.e M1llions (6) Consolidation Gcmsofio 

Ticker NYSE : CM5 

12 .. 241 
5-Se ll Oultperfo rm 

PRICEVOLATIUTY 
(LOW) 

6.56 

7.00 

1.:rn 
6.00 

0.7• 
711 

DAY HIGH/LOW 

47 .97/47.-l B' 

l .00 

52WEEK 
HIGH/LOW 

50_{15/40.48 

~NDUSTHV REC 
(UM DEHPERFORM) 

3Ji37 

PDTENHAL 
UPSIDE 

J_Jo~/4 
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Consolidated Edison, ln:c. 1 ESTIMATE HIGHLIGHTS 
NYSE:ED (MI KEY: 4057 041 ; SPC~Q ~O': 2ff3295) 

Ourrency REPORTED OURRENCY v ALTERS Magnlt.mle Millions l6) Ccmsoudatim, .:on:5:,bfi 

Sentiment Analysis 

Ticke1 N VSE : £fl 

1-Buy 2 3 5-Se.ll U.nderperfarm. 

Miean 

Medtafl 

High' 

l ow 

Noo1b-9-r of Analysts 

MARKET SUM MARV iS) 

II.AST DEILA YEO 

78.26 

TAIRGET P,RJCE (S) 

77.::!8 

76 .50 

84.00 

72.Q(I 

LT GROWTH (%) 

3.18 

J.£l 

4.00 

2.00 

0.85 

PRICE VOLAllUN ~NDUSTRV REC. [HDLll) 
(BELOW AVG.) 

3.62 

16/16 

OPEN .PREVIOUS OLOSE 

78-.-42 7 7 .78 

3/3 

llAYHIGH/LOW 

78."J9/77.09 

2.00 

52WEEK 
HlGHfLOW 

8 9. 70/71. 12 

J.5-0 

POTE.NTIAt 
UPSIDE 

(0.52)% 
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DTE Energy Company I ESTIMATE HIGHLIG1HTS 
lVSEUTE(MJ l(EY: 4057044· SPCID KEY: 2.00598) 

Cninem::y R.EflOEUED CURRENCY v ALTERS M3gnrt.ude MHm:ms {6) Consolidatiori Cor,salirl 

Sentiment Analysis 

Moon 

Madian 

Low 

Stan{1ar<f Deviatfon 

umbl.!r of Analysts 

MARKET SU MARV ($} 

LASf DELAYED 

108.66 

Ticker NVS£ ~ DTE 

12.431 
3 15-Se-lt Oultperform 

TARGET PRrCE ($) LT GROWTH (%) 

5 .. 8J 

6 .0 0 

6 .00 

5.14 

0.34 

PRfCE VOLATIUTY 
{AVERAGE) 

fNDUSTR'rt REC 
(UN DERPERFORM) 

110.85 

ll2_00 

118.00 

103.00 

4.62 

13/ jJ 

OPEN P-REVIOUS C-lOSE 

107 .76 107.84 

5/ 6 

•AV HIGH/LOW 

1 08 .75/ 1 07 .14 

J.00 

52WEEK 
HIGH/LOW 

11634/ 94.25 

4 .00 

POlEITTIAI!.. 
UPSIDE 

2 .. 79% 
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Duk.e Energy 1Corporation I EST[MATE HIGHLIGHTS 
NVS E:DU K, BSP:DU'KBl4 (Ml1 KEY: 4121 70; SPCIC l<EY: 267650) 

Curr,ency REPORTE.O CURRENCY 

Senti,ment Analysi:s 

Ticker f iS E : CUK 

1-Bu~ 3 .... 5-Setl Outpe-rfonn 

TARGET PRJDE ($j LliGROWTH {%) 

4.23 

4,_45 

6-0 

J_OO 

0.72 

PRICE VOlATILlll INDUSmY REC (HOLD} 
(LOW) 

High 

Low 

Starmard Deviation 

Number of Analysts 

MARKETSUMMAH'V (S) 

LAST OElAYED 

80.35 

BS.OD 

92_00 

71_00 

4_45 

1 8/1 8 

OJlElN PHEVI01JS CLO.SE 

e1 .14 ,n~o::; 

10/6 

DAV HIGH/iLOW 

8L20/19.51 

1.00 

6-lWffK 
HIGH/LOW 

~, .'80! 1 _gfj 

Potentia.[ Up.side:Th1:1 perc1;:1 ntag-e differ~ nce b~t\!.re-1,m tlle Gom.,ens.usTMget PJic~ wrl'the O.os~ Pr icie_ 

J_ 

POTENTIAL 
UPSIDE 

J.50% 
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Emera lncorpo,rated I ESTI.MATE HIGHLJGHTS 
TSX!EMA ltifl KEV: 4072693;SPC1Q 1<:EY: 871188) 

Cur:rency REPORTED aJRHENCV v RLIBRS Magnitude Mlll1C10-s (o Dmsolidarlitm Con.soli 

Se·ntiment Analysis 

1- B-uJ 2 

High 

Low 

N umb~r of tmalysts 

TARGET PRICE ~CS) 

47.73 

4ELOO 

56.0D 

38.00 

4JU 

TS/15 

3 

LTiGROWTH(%) 

6.53 

6JJS 

9.20 

3.00 

2.35 

:4/4 

5-Sell 

lioJ<er -s,. : Ef,,, i!!i 

I 2.33 I 
Outperform 

PfU CE VOlATllln' JNDUST1RY REC (1-rOlDJ 
(BB...OWAVG.) 

a.oo 

MARKETSUMMAHY (CS) 

LAST DELA Yffi OPEN PREVIOUS CLOSE DAY HIGH/lOW 52WEEK 
H·,GWLOW 

42.06 9i4U39.08 
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Ent·ergy Corporatio,n I ESTIMATE HIGHLlGHTS 
NVSE:ETR (Ml KEY: 4007689; SPC1Q KEY:- 269.7fl4) 

CUJ1r,em::y REPORTED CURR.ENCY v ALTERS Magnim tie Millions (13~ Consolid.:rtion Coosolirl 

Senrtim1ent Analysis 

Tickec- rvsiE .: ETl~ 

I 2.39 I 
1-Buji 5-SelJ Outperform 

TARGET PmCE ($) .LT GROWTH ,(%} PR,I CE VOLATILITY 
(AVERAGE) 

INDUSTR·Y REC 
(OUTPERFORM) 

Medr~n 

High 

Low 

Standard DevJati on 

N umb~r of Anal)'Sts 

MARKET SUM MARY (S) 

LAST OE1Al''EO 

82J~1 

85 .. 91 

8 ... 50 

.94.0 0 

B2 .0• 
J .. 40 

16/ 16 

91 .0J 91.82 

B.95 

8.95 

l0:S0 

7.0D 

1.95 

2/i 

DAV HIGH/LOW 

93 .. 38/81_ 34 

3.00 

51WEEK 
HIGHtlOW 

S7 .95 111 _9.5 

2.50 

POTENTIAL 
UPSIDE: 
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Eversource Energy I ESTJMATE HIGHLIGHTS 
f.fYSE:ES ( 1 KEY; 4057052; SPCIQ 1-<EY: 292515) 

cu,rency REPORJED CURRENCY 

Sentiment Analysis 

M~a 

Stanaani D~viatioo. 

"11u mber of Analysts. 

MARKET SU MAAY ( 

l -Ehcy 

TARGEI PHfCE (S) 

62.67 

63.00 

70.00 

~3.00 

JJffi 

16/ 5 

.,.. 

I..ASli DEU\YED OPEN PREVIOUS ClOSE 

50J)1 :i9 .QO E9.74 

v FILTERS Magnitude M1ilro,is (6} Consolidation ConsoHoE 

0 

Tiicl<:er NYSE : ES 

I 2 .. 13 I 
Outperform 

PRlCE VOLA111 UTY I NQUSTR'Y REC (HOt:tJ.) 
'5ELOW AVG:r) 

5.57 

5 ,58' 

6 .00 

6: 11 

u. 1 

4 

60. 27 / 69.c:16 

52WEEK 
HlGWLOW 

66.16162.76 

JJjQ 

POTENTIAL 
'UPSIDE 

4 .90% 
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Exelon Corporation I ESTIMATE HIGH L,GHTS 
NYSE:EXC (Ml KEV: 40Ii1056; SPcm· KEY:. '296181 ) 

Cunency REPORTED CURRENCY - v A LTERS Magnitude MHlions- (6} Consolidatfan G.on'S1JI 

Sentiment Analysis 

TI eke r, NYSE: E, C 

l 1t1,1 
I-Buy 3 5-Se.U Outperform 

TARGEf PR,ICE ($) 

44 .. 79 

44 .. 50 

61.00 

40 .. 60 

l T G'ROWTH (%) 

4.91 

4,90 

6.00 

4.84 

0.07 

PRtCE VOLATILllY INDUSTRY R'EC 'HOlD\ 
,(AVERAGE) \ 'J 

Mean 

Miadia:n 

High 

Low 

Standard DeV1atrcm 

Number of Analy sts. 

MARKET SUM MARY($) 

lAST DEt.A YEO 

42 .. 44 

2.52 

19/1 9 

OFtE N PiR'EVIOUS CLOSE 

42 .. 18 2.00 

3/4 

DAV I1-UGHl/LOW 

42 .. 88/41_96 

3 .. 0D 

52WEB< 
HIGH/LOW 

it. 3 .. 20/35 .57 

Poteritia:, Ups1cfe: The p~n::eota~ia diffrgrnnce between tile Consensus Target Pric9 an~ the-Close Pnce. 

2 .. 60 

POTENTIAIL 
UPSIDE 

NA 
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Fortis Inc. r ESTIMATE HIG·HLIGHTS 
TSX:FTS fMI KEY:. 4082. 71· SPCIO KEY~ 8756 2 

Cunero::.y REIPORTEDCURRENC't' 

Sentiment Ana lysiis 

1'-B-uy 

Median 

H1gr. 

low 

, u mbe:r of Analysts 

MARKET SU MARY fCS} 

LAS1: DELAYED 

TMlGEJ PRICE ((.$} 

4 ·_s 

48_{}0 

52 .. 00 

43.00 

2.67 

15/1:5 

OPEN! PiRE'AOUS Cl.JOSE 

v FILTERS Ma&_lilitude nmons (ti Consolidation Co'l.s1:t1i 

5-Se-LL 

5 .1 

5.@0 

6..00 

.50 

0. 6-'1 

Ji a 

Ticker TS . FTS 

1&21 
Outp.ermrm 

PRICE VOtATtUliY INO-USfflY REC [MOLD) 
~o 

1.60 3..00 

DAY HlGHltOW 52WEEK 
IU6H/lOW 

POTENTJAL 
UP9DE 

48. 3/31i.38 11.76 · 
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Nort:hwestern Corpor,ation I ESTI MATE H!GHLmGHTS 
NVSE.:NWE (Ml KEY: 4057053; SPClQ 1KEY: 184841 ~ 

CUr,rency REPORTED CUFUIBNCY ..... v ALTERS Magnitude t1ffiion~ 15} Ccinoo'tidation O.:ms,ofit 

Se,nrtr me:nt Analysis 

Ticker NYSE : "JE 

I 3.33 I 
1- Buy 3 S-Sell Hold 

TMGiET IPR~CE ($) LT GROWTH (%) PRlCE VOLATILITY JN •USTRY REC (KOLDl 
(LOW) 'J 

Mean 

Median 

High 

L,ow 

Standard Deviation 

Nllmberof A.na1yst5 

MARKET SUM MAHV (S) 

LASTDELAVED 

58.t9 

56.33 

67.00 

SO.OD 

62.00 

3 .5Cl 

6i6 

OPEN PREVIOUS CLOSE 

59. T• ~S.23 

3.01 

3.02 

J.00 

D.01 

2il 

DAYHIGJUlO 

58.96/58. 17 

S2WEEK 
HlliHIL.OW 

54_,. J5()J)1 

l .00 

POTENTIAL 
UPSfOf 

[3.1.6~· 
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PPL Corp,or,ation ] ESTIM.ATE H'IGHLJGHTS 
NVSE:.PPL tMJ KEY: 4057058; SPClfJ KFr: 855ml) 

aJi1Tency REPORTED CURRENCY 

Sentiment A'naflysis 

Mean 

Memain 

High 

Low 

Standard De\11at1on 

N umb9r of Arlaiysts 

2 

TARGET PRIOE ($) 

21.65 

32.0[ll 

36.0.0 

25.50 

3.22 

12/13 

v RL TERS ~agattude- fallions 1 .CcmsoUdatioo Cicm:--oo, 

LT GROWTH (%:} 

.1 

4.28 

5.00 

5-SeU 

Ticker E : PPL 

112.20 I 
Outperfom1 

PRJCE \fPLATIUlY INDUSTRY REC ~HOLD) 
(AVERAGE} 

MAJRKET SUMMARY (S) 

IL.AST OE 11.AYED DPEN PREVIOUS,CLOSE DAYWGH/U)W 52WEEK 
HIGNJLOW 

POTENTIAL 
UPSmlE 

28.53 2.iL74/2R33 39Jm12s.:m 
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Public Service Enterprise Group Incorporated I ESTIMATE HIGHLIGHTS 
NYSE:PEG (l'lilH(EY: 4050911: SPCIQ KEY:298482) 

Cunem:y RfPORiED CURRENCY v PJLTERS Magnib.Ide Millions {6} Consolidati:cm COrb""Olida 

Sentiment Analysis 

TI eke r NYSE: PEG 

I 2.19 I 
1-E!LJy 5-Se-LI Du tp.erfo rm 

TAAGET PRtCE ($] iLTGROWTH (%) PmCE VOLATIUTY 
[AVERAGE) 

11NDUSTRY REC 
(OUTPffiFORMJ 

,e-'(jia 

Higr 

Low 

Stanaard O@Vl atian 

Numb~r of Anal~ 

~.RM.ET SU ARY l } 

LASf'DELAYED 

61_01 

'5ti.Ol 

55.60 

63Jm 

43.00 

.. 62 

16/ 16 

OPEN ARE:VIOUS CLOSE 

6.27 

&.0 0 

7_ 11 

6.94 

0-44 

6/ 5 

DAY HIGH/LOW 

51_05/ 50.'ll 

J .O'O 

.52 WEEK 
Hl'GH/LOW 

5.4.50/ 4£..05 

Potential Ups~- Th~ ~rcsnta,g.g d iffure-nce b,e,twee-n th-e Consensus Target Price an a u, e- Cl~ Prf oe--. 

2.SO 

POlENTIAl 
UPSIDE 

S.89% 
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Se·mpra Energy I EST[MATE HIGHLIGHTS 
NYSE:SRE Mi KEY:4057015'2 ; SPCHliK:EY: 120622) 

Currency REPORTED aJRRENCY -
Sen.tim1ent Analysis. 

2 3 Outperform 

· edran 

Hig, 

Low 

Sta.m::f ard D~ijati:on 

N umbgr of P..nat_ysts-

MARKET SUMMARY 1($) 

LAST DEl.AYEO 

115.89 

TARGET PHJCE ,{$) 

l21 .27 

122.OD 

110.01) 

110.00 

6".2U 

11/11 

Ll" GROWDI (%) 

8.43 

8.43 

1U,DO 

6.85 

1.5 

'J./2 

Pru OE VOL.A TIUTY 
[BEL-OW AVG.) 

"2.00 

OPEN PREVIOUS CLOSE 

11 .68 114_"90 

DAY HIGH/ LOW 

11 6'.16 1 _._3:g 

52:WEEK 
HIGWLOW 

112-98/100.49 

Por&ntial lkisiae~ T e perC9rtage-, difference beitvt l='l?n tbe ConS'=nsus Target Pri~ arn:1 mie Close Pri~ 

~ NDUSTRY REC 
(:OUf PERFORMiJ 

1 .5C 

POTENTIAL 
UPSIDE 
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S01ut"h1ern1 Company . ESTIMATE HIGHLIGHTS 
IYSE:.SO ,, l KEV:: 40042"9-B; SPCJQ KEY: 1l0.623) 

Curency REPOR1160 CURRENCY - v RILlERS M.igni'tud:c: Mllliuns. (E C.on~lldatian ConsoHc 

Sentiment Analysis 

1-&I) 2 

TARGET PRICE (9-) 

Meoia.Q 

High 

Low 

Stanoc.m O,e; atio 

J.O 

46.75 

53.0il 

40.00 

2.-9; 

19/'19 

J 

lTGROWTH (%J 

_1 3 

.25 

5.CO 

3.00 

0.. 2 

/ 6 

Ticker N VSE : SO 

1a.001 
Hold 

PRICE vou"R~ l'NOUSTRV REC ('HO!.D') 

J)O l.40 

AARKET SU MARY (S-1 

l.AST DELAYED OPEN PREVWUSClOSE DAY !UGH/LOW S2WEEK 
KtG1'1/ILOW 

POlENllAl 
UPSIDE 

.Q_ 2 5 3J5,l l 2.38 (2.11)% 
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W EC Energy 1G,roup, lnc. 1 ESTIMATE H~GHL~GHTS 
NYSE:WEC (Ml KEY: 4009725; SPCIQ KEY.-: 315117) 

Currency REPOITTE'.D CUR REN CY w.r Rl TER5 Magnitude Millions (B} Co.nsoli.dat.ron Corisot.Jc:l 

Sentiment Analys,is, 

TI eke r NYSE : WEC 

12.so1 
1- Bu:-, 5- SeJ~ Outperform 

TARGET PRJCE ($J 

67.00 

68.00 

71.00 

61 .00 

LT GROWTH (%) 

6.10 

6 .1 0 

6.10 

6.10 

0.00 

PRfCEVOLATILllY :INDUSTRY REC {HOl.:0\ 
(LOW) ' 

High 

Low 

Staridarn De'rlia t i on 

Number of ~,ria\yste. 

MARKEi SUMMARY($) 

lASTDElAYEO 

135.70 

3.06-

12i12 

OPEN PREVIOUS CLOSE 

65.92 65.54 

1/1 

DAY HIGH/LOW 

66.96/ 64.93 

1.0 0 

52 WEEK 
HJGH/LOW 

70.09/58.48 

Pornnt ia l Ups-id-e: The p~roe tage diffe-rence betw~en the Goose11'sus Target Price: and the Close Price. 

J.50 

POTENT11Al 
UPSIDE 

2.23% 
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Xcel Energylnc. 1 ESTIMATE HIGHLIGHTS 
NASDAQ:JlEL (MI KEY: '¥0253.M ; SPC[Q KEY: 627.542) 

Currency REPORTED CURRENCY v FJl TBlS Magnrtude M 11 ltcms- (6} Consolidation Car:15CUd 

Senti 'm1ent Analysis 

n cker N.~ DAO : XEL 

12.so1 
1-Bu)l 2. 5-Seli Outperfo.rm 

Higt. 

Low 

N umbar of -6,na Lysts 

MAHKET SUM MAHY. ($) 

lAST DEILAVEU 

46 .. 63 

TARGET PRJOE {$} 

47 .. 86 

48 .. 50 

63 .. 00 

40 .. 00 

LT GROWTH (%) 

5 .77 

5 .. .80 

6.30 

6 .. GO 

0.41 

PRICE VOL.ATIUTV JlNDUSTRY RECi(I-IOLOl 
(BE_OW AVG.) 

2.85 

14 /14 

OP'EN M :E;VIOUS CLOSE 

,46.54 46 .. 39-

S/ 8 

DAY HU~H/LOW 

46.82/45 .. 97 

2 .. 00 

52WEEK 
HIGH/LOW 

52 .. 22/41_151 

a.so 

POTENUA:L 
UPSIDE 

3 .. 16% 

Potential Upside: The percenta,g~ djfference bet '/sen 'tile Consensus -Target Priw ancttlle Ch)@ Prtce:. 
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5 days 

Thu 7112' Frl71t3 Mon 7(16 
+0.14 J +1 ,47% -0.08 j --0.83¾ +0,03 1 +0.31 11/o 

5 DAY CHANGE 0.95% 

Tt.1@7117 Wed7/18 
-0.03 j --0.31 %, +0.03 I +D.31% 

HISTORICAL FORECAST 

,, .,.. 

'' i/VJV\/\. $9.60 / 

10 ~ 

" Last 12 Months Next n Months • 

.. 9.55 

· ·s.sli 

HIGH 
$12.91 
+34,4% 
MEOIAN 
$12.00 
+25.0% 

LOW 
$9.03 .... ~ 



Alliant Energy Corp (NYSE:LNT)

Real-Time Quotes

36.84 45.55

Data as of 1:57pm ET, 07/18/2018

Previous close 42.88

Today’s open 42.82

Day’s range 42.41 - 42.85

Volume 38,304

Average volume (3 months) 1,659,298

Market cap $9.6B

Earnings growth (last year) +21.34%

Earnings growth (this year) +10.07%

Earnings growth (next 5 years) +5.86%

Revenue growth (last year) +1.87%

P/E ratio 20.5

Price/Sales 2.89

Price/Book 2.29

Data as of 1:56pm ET, 07/18/2018

Today’s
change

Today’s
% change

EVRG Evergy Inc -0.52 -0.93%

ALE ALLETE Inc -0.29 -0.37%

AVA Avista Corp -0.18 -0.36%

NWE NorthWestern Corp -0.53 -0.91%

Next reporting date August 2, 2018

EPS forecast (this quarter) $0.43

Annual revenue (last year) $3.4B

Annual profit (last year) $467.5M

Net profit margin 13.78%

Sector Utilities

Industry Electric Utilities

Chairman &
Chief Executive Officer

Patricia Leonard Kampling

President John O. Larsen

Corporate headquarters Madison, Wisconsin

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

42.65
BATS BZX Real-Time Price
As of 1:57pm ET

-0.23 / -0.54%
Today’s Change

+0.09%
Year-to-Date

Alliant (LNT) Cuts Emissions, to Build 210 MW Iowa
Wind Farm
Jul 17 / Zacks.com - Paid Partner Content

Brookfield Infrastructure (BIP) Looks Good: Stock
Adds 5.5% in Session
Jul 06 / Zacks.com - Paid Partner Content

See All LNT News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest LNT News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

LNT - Alliant Energy Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=LNT
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5 """' 

Thu 7/12 Frl7ft3 Mon 7'16 
+0.03 I +0.01% --0.21 J --0 .49¾ --0,15 J --0.35¾ 

TUl! 7117 
+0 , 10 1 +0.23% 

Wed7/18 

--0.23 I --0,54¾ 

43.20 

43.00 

42air 

HISTORICAL FORECAST HIGH 
U6.00 

145.0 ~ -42..65 +5 .5% 
- MEDIAN 

42 .5 $42.00 
-1.5'4 

40.0 
LOW 

37.5 $37.00 
-13.2¾ 

,. La~ 12 Months. Next 12 Montns • 



Ameren Corp (NYSE:AEE)

Real-Time Quotes

51.89 64.89

Data as of 1:57pm ET, 07/18/2018

Previous close 61.27

Today’s open 61.12

Day’s range 60.74 - 61.27

Volume 57,269

Average volume (3 months) 1,576,154

Market cap $13.8B

Earnings growth (last year) -20.15%

Earnings growth (this year) +7.25%

Earnings growth (next 5 years) +7.00%

Revenue growth (last year) +1.66%

P/E ratio 26.1

Price/Sales 2.33

Price/Book 1.91

Data as of 1:58pm ET, 07/18/2018

Today’s
change

Today’s
% change

FE FirstEnergy Corp -0.59 -1.61%

ETR Entergy Corp -1.10 -1.35%

AGR Avangrid Inc -0.26 -0.49%

FTS Fortis Inc -0.17 -0.52%

Next reporting date August 3, 2018

EPS forecast (this quarter) $0.78

Annual revenue (last year) $6.2B

Annual profit (last year) $523.0M

Net profit margin 8.47%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

Warner L. Baxter

Chief Financial Officer &
Executive Vice President

Martin J. Lyons

Corporate headquarters St. Louis, Missouri

61.10
BATS BZX Real-Time Price
As of 1:57pm ET

-0.17 / -0.28%
Today’s Change

+3.58%
Year-to-Date

Duke Energy to Construct $250M LNG Storage in
North Carolina
Jul 16 / Zacks.com - Paid Partner Content

Duke Energy Completes 25MW Solar Project Buyout in
New York
Jul 11 / Zacks.com - Paid Partner Content

The Zacks Analyst Blog Highlights: Algonquin
Power, CMS, Ameren and Brookfield Renewa...
Jul 16 / Zacks.com - Paid Partner Content

4 Reasons to Add Atmos Energy (ATO) to Enrich Your
Portfolio
Jul 09 / Zacks.com - Paid Partner Content

PG&E Corporation to Reduce 1 Million Ton Gas
Emission by 2022
Jul 13 / Zacks.com - Paid Partner Content

Duke Energy (DUK) Announces 4.2% Quarterly
Dividend Hike
Jul 09 / Zacks.com - Paid Partner Content

4 Utility Stocks to Buy as US-China Trade War
Escalates
Jul 13 / Zacks.com - Paid Partner Content

4 Reasons to Invest in NiSource for Your Portfolio
Boost
Jul 06 / Zacks.com - Paid Partner Content

Frontier Communications Introduces Frontier
AnyWare UCaaS
Jul 12 / Zacks.com - Paid Partner Content

Here's Why You Should Add CMS Energy (CMS) to
Your Portfolio
Jul 05 / Zacks.com - Paid Partner Content

See All AEE News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest AEE News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerThe Motley Fool

AEE - Ameren Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=AEE
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5 """' 

Thu 7112 Frl7113 J,,,\oi'i7rt6 
-0.01 I -0.02% +0.02 1 +0.03% -0.os I -0.08% 

••• 
60 

•• 

5 DAY CHANGE -0.46% 

Tue7f17 
-0.07 J -0.11 % 

HISTORICAL 

We<17/18 

-0.17 J -0.28% 

FORECAST 

.. Bf.40 

61.Ciii" 

soeo· 

HJGH 
$64.00 
+4.7% 
MEDIAN 

r-.------$60.63 

4 Last 12 Months Next 12 Months • 

-0.B"4 
LOW 
$65.00 
·10.0% 



Avangrid Inc (NYSE:AGR)

Real-Time Quotes

43.85 54.55

Data as of 1:59pm ET, 07/18/2018

Previous close 52.77

Today’s open 52.86

Day’s range 52.25 - 52.86

Volume 8,689

Average volume (3 months) 482,920

Market cap $16.2B

Earnings growth (last year) -39.51%

Earnings growth (this year) +9.03%

Earnings growth (next 5 years) +9.71%

Revenue growth (last year) -0.93%

P/E ratio 42.0

Price/Sales 2.63

Price/Book 1.07

Data as of 1:59pm ET, 07/18/2018

Today’s
change

Today’s
% change

FTS Fortis Inc -0.17 -0.52%

AEE Ameren Corp -0.15 -0.24%

FE FirstEnergy Corp -0.61 -1.68%

ETR Entergy Corp -1.11 -1.36%

Next reporting date July 24, 2018

EPS forecast (this quarter) $0.49

Annual revenue (last year) $6.0B

Annual profit (last year) $381.0M

Net profit margin 6.39%

Sector Utilities

Industry Electric Utilities

Chief Executive Officer &
Director

James P. Torgerson

President &
Chief Executive Officer-UIL

Anthony Marone

Corporate headquarters Orange, Connecticut

52.50
BATS BZX Real-Time Price
As of 1:59pm ET

-0.27 / -0.51%
Today’s Change

+3.80%
Year-to-Date

Daiwa SB Investments Ltd. Buys Johnson &
Johnson, Chevron Corp, Western Digital Corp,...
Jul 12 / GuruFocus News - Paid Partner Content

4 Reasons to Add Atmos Energy (ATO) to Enrich Your
Portfolio
Jul 09 / Zacks.com - Paid Partner Content

Daiwa SB Investments Ltd. Buys Johnson &
Johnson, Chevron Corp, Western Digital Corp,...
Jul 12 / GuruFocus News - Paid Partner Content

Duke Energy (DUK) Announces 4.2% Quarterly
Dividend Hike
Jul 09 / Zacks.com - Paid Partner Content

Duke Energy Completes 25MW Solar Project
Buyout in New York
Jul 11 / Zacks.com - Paid Partner Content

Here's Why You Should Add CMS Energy (CMS) to
Your Portfolio
Jul 05 / Zacks.com - Paid Partner Content

4 Reasons to Add Atlantica Yield (AY) to Your
Portfolio Now
Jul 10 / Zacks.com - Paid Partner Content

See All AGR News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest AGR News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

AGR - Avangrid Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=AGR
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Tt,.u7/12 

--0.04 1--0.08¾ 
Frl7rt3 Mon 7tt6 
+0.14 1 +0.27% +0.09 I +0.17% 

$60 

Tue 7117 
--0.221--0.42¾ 

HISTORICAL 

Wed7/18 

--0.271--0,51¾ 

FORECAST 

=~ 
"' Last 12 Months Nerl 12 Month:s • 

s'3.oo· 

52.80 

52.liii" 

HlGH 
$69.00 
+12.4% 

MEDIAN 
$56.00 
+6,7% 

LOW 
$46.00 
-12A% 



Black Hills Corp (NYSE:BKH)

50.49 71.01

Data as of 1:46pm ET, 07/18/2018

Previous close 60.89

Today’s open 60.78

Day’s range 60.23 - 61.06

Volume 166,811

Average volume (3 months) 480,633

Market cap $3.1B

Earnings growth (last year) +134.31%

Earnings growth (this year) +1.01%

Earnings growth (next 5 years) +4.89%

Revenue growth (last year) +7.57%

P/E ratio 13.1

Price/Sales 1.97

Price/Book 1.82

Data as of 2:01pm ET, 07/18/2018

Today’s
change

Today’s
% change

HE Hawaiian Electric In... +0.10 +0.29%

-- CTEEP Companhia de T... -4.80 -7.64%

AQN Algonquin Power & Ut... +0.03 +0.31%

PNM PNM Resources Inc -0.33 -0.86%

Next reporting date August 7, 2018

EPS forecast (this quarter) $0.40

Annual revenue (last year) $1.7B

Annual profit (last year) $177.0M

Net profit margin 11.55%

Sector Utilities

Industry Electric Utilities

Chairman &
Chief Executive Officer

David R. Emery

President &
Chief Operating Officer

Linden R. Evans

Corporate headquarters Rapid City, South Dakota

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

60.32
Delayed Data
As of 1:46pm ET

-0.57 / -0.94%
Today’s Change

+0.35%
Year-to-Date

FirstEnergy's (FE) Unit to Invest $400M, Seeks
BPU's Nod
Jul 16 / Zacks.com - Paid Partner Content

See All BKH News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest BKH News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

BKH - Black Hills Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=BKH

1 of 2
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CMS Energy Corp (NYSE:CMS)

Real-Time Quotes

40.48 50.85

Data as of 2:03pm ET, 07/18/2018

Previous close 47.60

Today’s open 47.59

Day’s range 47.14 - 47.59

Volume 247,231

Average volume (3 months) 2,715,459

Market cap $12.8B

Earnings growth (last year) -17.17%

Earnings growth (this year) +7.42%

Earnings growth (next 5 years) +7.00%

Revenue growth (last year) +2.88%

P/E ratio 26.5

Price/Sales 2.02

Price/Book 2.87

Data as of 2:03pm ET, 07/18/2018

Today’s
change

Today’s
% change

ETR Entergy Corp -1.21 -1.48%

FE FirstEnergy Corp -0.64 -1.77%

CNP CenterPoint Energy I... -0.21 -0.76%

AEE Ameren Corp -0.24 -0.39%

Next reporting date July 26, 2018

EPS forecast (this quarter) $0.36

Annual revenue (last year) $6.6B

Annual profit (last year) $460.0M

Net profit margin 6.99%

Sector Utilities

Industry Electric Utilities

President, Chief Executive Officer &
Director

Patricia K. Poppe

Senior Vice President-
Operations

Garrick J. Rochow

Corporate headquarters Jackson, Michigan

Hire a pro: compare top 3 financial
advisors in your area

47.36
BATS BZX Real-Time Price
As of 2:03pm ET

-0.24 / -0.50%
Today’s Change

+0.13%
Year-to-Date

The Zacks Analyst Blog Highlights: Algonquin
Power, CMS, Ameren and Brookfield Renewa...
Jul 16 / Zacks.com - Paid Partner Content

FirstEnergy (FE) Unit to Invest $4M to Strengthen
Operation
Jul 12 / Zacks.com - Paid Partner Content

4 Utility Stocks to Buy as US-China Trade War
Escalates
Jul 13 / Zacks.com - Paid Partner Content

Here's Why You Should Add CMS Energy (CMS) to
Your Portfolio
Jul 05 / Zacks.com - Paid Partner Content

See All CMS News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest CMS News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

CMS - CMS Energy Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=CMS
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Consolidated Edison Inc (NYSE:ED)

Real-Time Quotes

71.12 89.70

Data as of 2:03pm ET, 07/18/2018

Previous close 78.96

Today’s open 78.90

Day’s range 78.28 - 79.10

Volume 37,396

Average volume (3 months) 1,822,441

Market cap $23.8B

Earnings growth (last year) +19.90%

Earnings growth (this year) +3.53%

Earnings growth (next 5 years) +3.53%

Revenue growth (last year) -0.31%

P/E ratio 15.6

Price/Sales 2.18

Price/Book 1.54

Data as of 2:04pm ET, 07/18/2018

Today’s
change

Today’s
% change

XEL Xcel Energy Inc -0.29 -0.63%

PEG Public Service Enter... -0.11 -0.21%

-- Engie Brasil Energia... -0.70 -1.94%

PCG PG&E -0.48 -1.13%

Next reporting date August 3, 2018

EPS forecast (this quarter) $0.56

Annual revenue (last year) $12.0B

Annual profit (last year) $1.5B

Net profit margin 12.68%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

John J. McAvoy

Chief Financial Officer &
Senior Vice President

Robert N. Hoglund

Corporate headquarters New York, New York

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

78.55
BATS BZX Real-Time Price
As of 2:03pm ET

-0.41 / -0.52%
Today’s Change

-7.53%
Year-to-Date

No recent news for Consolidated Edison Inc.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest ED News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

ED - Consolidated Edison Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=ED
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DTE Energy Co (NYSE:DTE)

Real-Time Quotes

94.25 116.74

Data as of 2:06pm ET, 07/18/2018

Previous close 106.38

Today’s open 106.19

Day’s range 105.57 - 106.54

Volume 26,689

Average volume (3 months) 1,235,009

Market cap $18.6B

Earnings growth (last year) +30.63%

Earnings growth (this year) +3.46%

Earnings growth (next 5 years) +4.87%

Revenue growth (last year) +15.95%

P/E ratio 17.4

Price/Sales 1.57

Price/Book 1.93

Data as of 2:06pm ET, 07/18/2018

Today’s
change

Today’s
% change

ES Eversource Energy -0.37 -0.63%

WEC WEC Energy Group Inc -0.33 -0.51%

KEP Korea Electric Power... -0.33 -2.33%

FTS Fortis Inc -0.17 -0.52%

Next reporting date July 25, 2018

EPS forecast (this quarter) $0.96

Annual revenue (last year) $12.5B

Annual profit (last year) $1.1B

Net profit margin 9.09%

Sector Utilities

Industry Electric Utilities

Chairman &
Chief Executive Officer

Gerard M. Anderson

President &
Chief Operating Officer

Jerry Norcia

Corporate headquarters Detroit, Michigan

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

106.01
BATS BZX Real-Time Price
As of 1:06pm ET

-0.37 / -0.35%
Today’s Change

-3.17%
Year-to-Date

Campbell & CO Investment Adviser LLC Buys
FireEye Inc, TE Connectivity, Crane Co, Sel...
Jul 13 / GuruFocus News - Paid Partner Content

See All DTE News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest DTE News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

DTE - DTE Energy Co Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=DTE
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Duke Energy Corp (NYSE:DUK)

Real-Time Quotes

71.96 91.80

Data as of 2:06pm ET, 07/18/2018

Previous close 80.65

Today’s open 80.66

Day’s range 79.90 - 80.75

Volume 275,104

Average volume (3 months) 3,660,525

Market cap $54.6B

Earnings growth (last year) +13.27%

Earnings growth (this year) +3.37%

Earnings growth (next 5 years) +5.00%

Revenue growth (last year) +3.57%

P/E ratio 19.0

Price/Sales 2.50

Price/Book 1.31

Data as of 2:06pm ET, 07/18/2018

Today’s
change

Today’s
% change

EXC Exelon -0.11 -0.26%

PCG PG&E -0.47 -1.10%

ED Consolidated Edison ... -0.43 -0.54%

XEL Xcel Energy Inc -0.30 -0.65%

Next reporting date August 2, 2018

EPS forecast (this quarter) $1.09

Annual revenue (last year) $23.6B

Annual profit (last year) $3.1B

Net profit margin 13.01%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

Lynn J. Good

Chief Operating Officer &
Executive Vice President

Dhiaa M. Jamil

Corporate headquarters Charlotte, North Carolina

80.29
BATS BZX Real-Time Price
As of 1:07pm ET

-0.36 / -0.45%
Today’s Change

-4.51%
Year-to-Date

Alliant (LNT) Cuts Emissions, to Build 210 MW Iowa
Wind Farm
Jul 17 / Zacks.com - Paid Partner Content

Duke Energy Supports Green Energy Output in South
Carolina
Jul 13 / Zacks.com - Paid Partner Content

FirstEnergy's (FE) Unit to Invest $400M, Seeks
BPU's Nod
Jul 16 / Zacks.com - Paid Partner Content

Top Stock Reports for Apple, NVIDIA & Lockheed
Martin
Jul 11 / Zacks.com - Paid Partner Content

Dominion & SCANA Merger Heads Toward Closing,
Gets FERC Nod
Jul 16 / Zacks.com - Paid Partner Content

Duke Energy Completes 25MW Solar Project Buyout in
New York
Jul 11 / Zacks.com - Paid Partner Content

Duke Energy to Construct $250M LNG Storage in
North Carolina
Jul 16 / Zacks.com - Paid Partner Content

Duke Energy (DUK) Announces 4.2% Quarterly
Dividend Hike
Jul 09 / Zacks.com - Paid Partner Content

See All DUK News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest DUK News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

DUK - Duke Energy Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=DUK
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Emera Inc (OTC Pink - Current Information:EMRAF)

30.50 39.49

Data as of 12:07pm ET, 07/18/2018

Previous close 32.36

Today’s open 32.22

Day’s range 31.94 - 32.22

Volume 1,260

Average volume (3 months) 9,495

Market cap $7.3B

Earnings growth (last year) -3.66%

Earnings growth (this year) --

Earnings growth (next 5 years) --

Revenue growth (last year) +40.60%

P/E ratio 25.7

Price/Sales 1.79

Price/Book 1.41

No competitors data available. Next reporting date --

EPS forecast (this quarter) --

Annual revenue (last year) $4.5B

Annual profit (last year) $226.5M

Net profit margin 5.04%

Sector Utilities

Industry Electric Utilities

President, Chief Executive Officer &
Director

Scott Carlyle Balfour

Chief Financial Officer Gregory W. Blunden

Corporate headquarters Halifax, Nova Scotia

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

31.94
Delayed Data
As of 12:07pm ET

-0.417 / -1.29%
Today’s Change

-14.70%
Year-to-Date

No recent news for Emera Inc.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest EMRAF News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

EMRAF - Emera Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=EMRAF
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Entergy Corp (NYSE:ETR)

Real-Time Quotes

71.95 87.95

Data as of 2:16pm ET, 07/18/2018

Previous close 81.70

Today’s open 81.64

Day’s range 80.29 - 81.72

Volume 50,620

Average volume (3 months) 1,570,751

Market cap $14.2B

Earnings growth (last year) --

Earnings growth (this year) -10.90%

Earnings growth (next 5 years) -2.00%

Revenue growth (last year) +2.80%

P/E ratio 31.6

Price/Sales 1.35

Price/Book 1.77

Data as of 2:16pm ET, 07/18/2018

Today’s
change

Today’s
% change

FE FirstEnergy Corp -0.60 -1.65%

AEE Ameren Corp -0.20 -0.33%

CMS CMS Energy Corp -0.19 -0.40%

AGR Avangrid Inc -0.29 -0.55%

Next reporting date August 1, 2018

EPS forecast (this quarter) $1.54

Annual revenue (last year) $10.9B

Annual profit (last year) $425.4M

Net profit margin 3.92%

Sector Utilities

Industry Electric Utilities

Chairman &
Chief Executive Officer

Leo P. Denault

Chief Operating Officer &
Executive Vice President

Paul D. Hinnenkamp

Corporate headquarters New Orleans, Louisiana

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

80.56
BATS BZX Real-Time Price
As of 2:16pm ET

-1.14 / -1.40%
Today’s Change

-1.02%
Year-to-Date

No recent news for Entergy Corp.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest ETR News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

ETR - Entergy Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=ETR
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Exelon Corp (NYSE:EXC)

Real-Time Quotes

35.57 43.20

Data as of 2:18pm ET, 07/18/2018

Previous close 41.92

Today’s open 41.87

Day’s range 41.60 - 42.02

Volume 231,649

Average volume (3 months) 6,017,790

Market cap $38.9B

Earnings growth (last year) +225.41%

Earnings growth (this year) +18.35%

Earnings growth (next 5 years) +4.92%

Revenue growth (last year) +3.75%

P/E ratio 11.9

Price/Sales 1.12

Price/Book 1.30

Data as of 2:18pm ET, 07/18/2018

Today’s
change

Today’s
% change

PCG PG&E -0.46 -1.08%

ED Consolidated Edison ... -0.40 -0.51%

XEL Xcel Energy Inc -0.23 -0.50%

PEG Public Service Enter... -0.06 -0.12%

Next reporting date August 2, 2018

EPS forecast (this quarter) $0.61

Annual revenue (last year) $33.4B

Annual profit (last year) $3.8B

Net profit margin 11.29%

Sector Utilities

Industry Electric Utilities

President, Chief Executive Officer &
Director

Chris Crane

Executive Vice President-
Corporate Operations

Bridget M. Reidy

Corporate headquarters Chicago, Illinois

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

41.83
BATS BZX Real-Time Price
As of 2:18pm ET

-0.095 / -0.23%
Today’s Change

+6.13%
Year-to-Date

Nexus Investment Management Inc. Buys General
Motors Co, Exelon Corp
Jul 13 / GuruFocus News - Paid Partner Content

See All EXC News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest EXC News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

EXC - Exelon Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=EXC
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Fortis Inc (NYSE:FTS)

Real-Time Quotes

30.88 38.24

Data as of 2:17pm ET, 07/18/2018

Previous close 32.50

Today’s open 32.45

Day’s range 32.21 - 32.48

Volume 14,545

Average volume (3 months) 257,383

Market cap $14.0B

Earnings growth (last year) +25.30%

Earnings growth (this year) --

Earnings growth (next 5 years) --

Revenue growth (last year) +23.91%

P/E ratio 18.1

Price/Sales 2.40

Price/Book 1.30

Data as of 2:20pm ET, 07/18/2018

Today’s
change

Today’s
% change

AGR Avangrid Inc -0.29 -0.55%

AEE Ameren Corp -0.19 -0.31%

FE FirstEnergy Corp -0.60 -1.65%

ETR Entergy Corp -1.16 -1.42%

Next reporting date --

EPS forecast (this quarter) --

Annual revenue (last year) $6.4B

Annual profit (last year) $792.0M

Net profit margin 12.38%

Sector Utilities

Industry Electric Utilities

President, Chief Executive Officer &
Director

Barry V. Perry

EVP-Eastern Canadian &
Caribbean Operations

Gary J. Smith

Corporate headquarters
St. John's, Newfoundland And Labrador

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

32.37
BATS BZX Real-Time Price
As of 2:17pm ET

-0.135 / -0.42%
Today’s Change

-11.74%
Year-to-Date

No recent news for Fortis Inc.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest FTS News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

FTS - Fortis Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=FTS
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NorthWestern Corp (NYSE:NWE)

50.01 64.47

Data as of 2:11pm ET, 07/18/2018

Previous close 58.11

Today’s open 58.11

Day’s range 57.33 - 58.20

Volume 106,106

Average volume (3 months) 446,932

Market cap $2.6B

Earnings growth (last year) -1.47%

Earnings growth (this year) +3.94%

Earnings growth (next 5 years) +3.00%

Revenue growth (last year) +3.85%

P/E ratio 17.2

Price/Sales 2.22

Price/Book 1.47

Data as of 2:09pm ET, 07/18/2018

Today’s
change

Today’s
% change

AVA Avista Corp -0.28 -0.55%

MGEE MGE Energy Inc -0.80 -1.26%

ALE ALLETE Inc -0.48 -0.62%

DUKH Duke Energy Corp -0.08 -0.32%

Next reporting date July 20, 2018

EPS forecast (this quarter) $0.47

Annual revenue (last year) $1.3B

Annual profit (last year) $162.7M

Net profit margin 12.46%

Sector Utilities

Industry Electric Utilities

President, Chief Executive Officer &
Director

Robert C. Rowe

Chief Financial Officer &
Vice President

Brian B. Bird

Corporate headquarters Sioux Falls, South Dakota

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

57.55
Delayed Data
As of 2:11pm ET

-0.56 / -0.96%
Today’s Change

-3.60%
Year-to-Date

No recent news for NorthWestern Corp.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest NWE News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset
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PPL Corp (NYSE:PPL)

Real-Time Quotes

25.30 39.90

Data as of 2:35pm ET, 07/18/2018

Previous close 28.41

Today’s open 28.30

Day’s range 27.96 - 28.43

Volume 141,437

Average volume (3 months) 7,220,697

Market cap $19.3B

Earnings growth (last year) -41.22%

Earnings growth (this year) +3.02%

Earnings growth (next 5 years) +4.26%

Revenue growth (last year) -0.93%

P/E ratio 16.5

Price/Sales 2.86

Price/Book 1.78

Data as of 2:35pm ET, 07/18/2018

Today’s
change

Today’s
% change

EIX Edison International -0.41 -0.63%

KEP Korea Electric Power... -0.33 -2.33%

WEC WEC Energy Group Inc -0.24 -0.37%

DTE DTE Energy Co -0.22 -0.21%

Next reporting date August 7, 2018

EPS forecast (this quarter) $0.54

Annual revenue (last year) $7.4B

Annual profit (last year) $1.1B

Net profit margin 15.12%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

William H. Spence

Chief Financial Officer &
Senior Vice President

Vincent Sorgi

Corporate headquarters Allentown, Pennsylvania

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

28.03
BATS BZX Real-Time Price
As of 2:35pm ET

-0.38 / -1.34%
Today’s Change

-9.43%
Year-to-Date

FirstEnergy (FE) Unit to Invest $4M to Strengthen
Operation
Jul 12 / Zacks.com - Paid Partner Content

See All PPL News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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Latest PPL News | Press Releases
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Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool
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Public Service Enterprise Group
Inc (NYSE:PEG)

Real-Time Quotes

43.15 54.50

Data as of 2:35pm ET, 07/18/2018

Previous close 51.74

Today’s open 51.76

Day’s range 51.23 - 51.82

Volume 141,235

Average volume (3 months) 2,930,529

Market cap $25.7B

Earnings growth (last year) +77.14%

Earnings growth (this year) +6.43%

Earnings growth (next 5 years) +6.30%

Revenue growth (last year) +2.05%

P/E ratio 13.0

Price/Sales 2.90

Price/Book 1.85

Data as of 2:36pm ET, 07/18/2018

Today’s
change

Today’s
% change

-- Engie Brasil Energia... -0.70 -1.94%

XEL Xcel Energy Inc -0.26 -0.57%

ED Consolidated Edison ... -0.35 -0.44%

PCG PG&E -0.37 -0.86%

Next reporting date August 1, 2018

EPS forecast (this quarter) $0.66

Annual revenue (last year) $9.0B

Annual profit (last year) $1.6B

Net profit margin 17.47%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

Ralph Izzo

Chief Operating Officer Ralph A. LaRossa

Corporate headquarters Newark, New Jersey

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

51.70
BATS BZX Real-Time Price
As of 1:45pm ET

-0.05 / -0.10%
Today’s Change

+0.45%
Year-to-Date

No recent news for Public Service Enterprise Group Inc.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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Latest PEG News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

PEG - Public Service Enterprise Group Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=PEG

1 of 2

WP-48 
McKenzie 

Page 17 of 21 

5 """' ~-~11:JI::::J 

Thu 7/12 Frl7ft3 ;\,1,on7'16 
-0.29 I -0.sso/o -0.29 I --0.55% -0 .23 l .o.•4% 

'70 

60 

50 

c= J 

' PREVIOUS CLOSE 51 7• ----------- ----- ------

TlH!7fl7 Wed7/18 
-0.01 I -0.1•% ..0.01 I ..0,02% 

HISTORICAL FORECAST 

"' Last 12 Months Nerl 12 Months • 

52,50 

HlGH 
$63.00 
+21.8% 

,M£C,W, 
$$5.00 
+6.3% 
LOW 
$43.00 
-1 s_9r4 



Sempra Energy (NYSE:SRE)

Real-Time Quotes

100.49 122.98

Data as of 2:45pm ET, 07/18/2018

Previous close 115.61

Today’s open 115.09

Day’s range 114.02 - 115.09

Volume 43,390

Average volume (3 months) 2,305,386

Market cap $28.1B

Earnings growth (last year) -81.48%

Earnings growth (this year) -0.03%

Earnings growth (next 5 years) +13.00%

Revenue growth (last year) +9.84%

P/E ratio 193.8

Price/Sales 2.41

Price/Book 2.11

Data as of 2:43pm ET, 07/18/2018

Today’s
change

Today’s
% change

VVC Vectren Corp +0.02 +0.03%

Next reporting date August 7, 2018

EPS forecast (this quarter) $1.16

Annual revenue (last year) $11.2B

Annual profit (last year) $257.0M

Net profit margin 2.30%

Sector Utilities

Industry Gas Distributors

Chief Executive Officer Jeffrey Walker Martin

President &
Chief Operating Officer

Joseph Allan Householder

Corporate headquarters San Diego, California

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

114.34
BATS BZX Real-Time Price
As of 2:45pm ET

-1.27 / -1.10%
Today’s Change

+6.94%
Year-to-Date

Sempra Energy's IEnova to Build $150M Liquid
Fuels Project
Jul 10 / Zacks.com - Paid Partner Content

See All SRE News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest SRE News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool
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Southern Co (NYSE:SO)

Real-Time Quotes

42.38 53.51

Data as of 2:47pm ET, 07/18/2018

Previous close 47.65

Today’s open 47.66

Day’s range 47.18 - 47.67

Volume 147,036

Average volume (3 months) 5,175,629

Market cap $45.1B

Earnings growth (last year) -67.13%

Earnings growth (this year) -4.01%

Earnings growth (next 5 years) +4.00%

Revenue growth (last year) +16.38%

P/E ratio 43.1

Price/Sales 2.10

Price/Book 1.84

Data as of 2:47pm ET, 07/18/2018

Today’s
change

Today’s
% change

D Dominion Energy Inc -0.50 -0.71%

NGG National Grid -0.56 -1.00%

AEP American Electric Po... -0.09 -0.13%

PPL PPL -0.37 -1.30%

Next reporting date August 8, 2018

EPS forecast (this quarter) $0.65

Annual revenue (last year) $23.1B

Annual profit (last year) $880.0M

Net profit margin 3.81%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

Thomas A. Fanning

Chief Financial Officer &
Executive Vice President

Andrew W. Evans

Corporate headquarters Atlanta, Georgia

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

47.44
BATS BZX Real-Time Price
As of 2:47pm ET

-0.21 / -0.44%
Today’s Change

-1.35%
Year-to-Date

Southern Company: A Sleep-Well-at-Night Utility
With a 5% Dividend Yield
Jul 17 / GuruFocus News - Paid Partner Content

BIP vs. SO: Which Stock Should Value Investors Buy
Now?
Jul 12 / Zacks.com - Paid Partner Content

See All SO News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Utilities  News Add ticker Chart

Latest SO News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool
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WEC Energy Group Inc (NYSE:WEC)

Real-Time Quotes

58.48 70.09

Data as of 2:49pm ET, 07/18/2018

Previous close 64.92

Today’s open 65.04

Day’s range 64.33 - 65.15

Volume 151,310

Average volume (3 months) 1,789,425

Market cap $19.5B

Earnings growth (last year) +28.04%

Earnings growth (this year) +4.97%

Earnings growth (next 5 years) +3.80%

Revenue growth (last year) +2.36%

P/E ratio 16.6

Price/Sales 2.76

Price/Book 2.06

Data as of 2:49pm ET, 07/18/2018

Today’s
change

Today’s
% change

DTE DTE Energy Co -0.09 -0.08%

ES Eversource Energy -0.21 -0.36%

KEP Korea Electric Power... -0.33 -2.36%

FTS Fortis Inc -0.11 -0.34%

Next reporting date July 25, 2018

EPS forecast (this quarter) $0.66

Annual revenue (last year) $7.6B

Annual profit (last year) $1.2B

Net profit margin 15.75%

Sector Utilities

Industry Electric Utilities

Chairman &
Chief Executive Officer

Gale E. Klappa

Chief Financial Officer &
Executive Vice President

Scott J. Lauber

Corporate headquarters Milwaukee, Wisconsin

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

64.76
BATS BZX Real-Time Price
As of 2:49pm ET

-0.16 / -0.25%
Today’s Change

-2.51%
Year-to-Date

No recent news for WEC Energy Group Inc.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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 vs. Utilities  News Add ticker Chart

Latest WEC News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

WEC - WEC Energy Group Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=WEC

1 of 2

WP-48 
McKenzie 

Page 20 of 21 

5 """' 

Thu 7/12 Frl7ft3 Mon7116 
+0.27 I +0.41¾ --0,39 I --0.59¾ -0.1s l -0.23¾ 

Tue7117 
--0.12 I --0.18¾ 

Wed7/18 

--0,16 I --0.25¾ 

. iis.2s 

il/t oif 

HISTORICAL FORECAST HIGH 
$69.00 

·:: ~ r~iN 
,ow 

60 $61 .00 
-5.8¾ 

• last 12 Months Ne)(! 12 Mrooths • 



Xcel Energy Inc (NASDAQ:XEL)

Real-Time Quotes

41.51 52.22

Data as of 2:49pm ET, 07/18/2018

Previous close 45.86

Today’s open 45.86

Day’s range 45.41 - 45.99

Volume 265,728

Average volume (3 months) 3,230,276

Market cap $22.9B

Earnings growth (last year) +1.81%

Earnings growth (this year) +5.48%

Earnings growth (next 5 years) +5.84%

Revenue growth (last year) +2.61%

P/E ratio 19.4

Price/Sales 2.15

Price/Book 2.00

Data as of 2:49pm ET, 07/18/2018

Today’s
change

Today’s
% change

ED Consolidated Edison ... -0.27 -0.34%

PEG Public Service Enter... +0.02 +0.04%

-- Engie Brasil Energia... -0.70 -1.94%

PCG PG&E -0.35 -0.83%

Next reporting date July 26, 2018

EPS forecast (this quarter) $0.47

Annual revenue (last year) $11.4B

Annual profit (last year) $1.1B

Net profit margin 10.08%

Sector Utilities

Industry Electric Utilities

Chairman, President &
Chief Executive Officer

Benjamin G. S. Fowke

President-Group Operations &
Executive VP

Kent T. Larson

Corporate headquarters Minneapolis, Minnesota

Hire a pro: compare top 3 financial
advisors in your area

45.64
BATS BZX Real-Time Price
As of 2:49pm ET

-0.22 / -0.48%
Today’s Change

-5.13%
Year-to-Date

Duke Energy Supports Green Energy Output in
South Carolina
Jul 13 / Zacks.com - Paid Partner Content

Xcel Energy Buys Wind Project From NextEra,
Expands in Texas
Jul 06 / Zacks.com - Paid Partner Content

FirstEnergy (FE) Unit to Invest $4M to Strengthen
Operation
Jul 12 / Zacks.com - Paid Partner Content

See All XEL News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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Latest XEL News | Press Releases
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Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool
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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, Rz, 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. 

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 c ·APMs 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 + a + ~ x (MAP - &) (6-5) 

where & 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 ci, which must be estimated econometrically from 
market data. Table 6-2 surnmarizes10 the empirical evidence on the magnitude 
of alphaY 

10 The 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 . 

11 Adapted from Vilbert (2004). 
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TABLE 6-2 
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR 

Author 

Fischer (1993) 
Fischer, Jensen and Scholes (1972) 
Fama and McBeth (1972) 
Fama and French (1992) 
Litzenberger and Ramaswamy (1979) 
Litzenberger, Ramaswamy and Sosin (1980} 
Pettengill, Sundaram and Mathur (1995) 
Morin (1989) 

Range of alpha 

- 3.6% to 3.6% 
- 9.61% to 12.24% 

4.08% to 9.36% 
10.08% to 13.56% 
5.32% to 8.17% 
1.63% to 5.04% 

4.6% 
2.0% 

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: 

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 6-5.12 

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 

12 Typical 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% dwing 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 + x(RM - RF) + (1 - x)f3(RM - RF) 

where xis 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 = RF + 0.25(RM - Rf) + 0.15/3(RM - RF) 
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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 bas been tested. Thus, 
it is reasonable to apply a conservative alpha adjusttnent. 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 yiel~s a cost of equity estimate of I 1.0% 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 erroneous. 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 oeta 
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 bas 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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¼����� ��|̄ ��|̄ ·¶·̧
«�®���� ~�|̄ ��ū ½¶¾̧
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128

96
80
64

48
40
32

24

16

12

2-for-1

2-for-1

Percent
shares
traded

18
12
6

Target Price Range
2021 2022 2023

CHURCH & DWIGHT NYSE-CHD 49.69 22.1 24.2
22.0 1.20 1.8%

TIMELINESS 3 Lowered 3/30/18

SAFETY 1 Raised 7/6/07

TECHNICAL 4 Lowered 6/8/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 75 (+50%) 12%
Low 60 (+20%) 7%

Insider Decisions
A S O N D J F M A

to Buy 0 1 0 2 0 0 0 0 0
Options 2 1 0 0 1 0 1 3 1
to Sell 2 1 0 0 0 0 1 3 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 288 265 306
to Sell 330 297 338
Hld’s(000) 219454 202260 199234

High: 14.3 16.4 15.6 17.8 23.2 29.6 33.5 40.5 45.4 53.7 54.2 51.1
Low: 10.6 11.9 11.4 14.8 16.9 22.1 26.9 30.5 38.7 38.4 43.2 44.9

% TOT. RETURN 5/18

THIS VL ARITH.*

STOCK INDEX

1 yr. -7.6 14.3
3 yr. 17.3 29.1
5 yr. 67.8 67.5

CAPITAL STRUCTURE as of 3/31/18
Total Debt $2354.8 mill. Due in 5 Yrs $570.0 mill.
LT Debt $1802.1 mill. LT Interest $50.0 mill.
(Total interest coverage: 15.0x) (59% of Cap’l)

Leases, Uncapitalized Annual rentals $19.5 mill.
No Defined Benefit Plan

Pfd Stock None
Common Stock 244,702,059 shares
as of 5/1/18

MARKET CAP: $12.2 billion (Large Cap)

CURRENT POSITION 2016 2017 3/31/18
($MILL.)

Cash Assets 187.8 278.9 119.8
Receivables 287.0 345.9 361.1
Inventory (LIFO) 258.2 330.7 357.2
Other 23.8 44.7 53.3
Current Assets 756.8 1000.2 891.4
Accts Payable 545.1 659.1 635.3
Debt Due 426.8 270.9 552.7
Other 6.2 5.0 42.7
Current Liab. 1001.9 935.0 1230.7

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 6.5% 7.5% 6.0%
‘‘Cash Flow’’ 10.5% 9.5% 8.0%
Earnings 13.0% 10.0% 9.0%
Dividends 27.5% 17.0% 6.0%
Book Value 9.0% 3.0% 12.5%

Cal- Full
endar Year

QUARTERLY SALES ($ mill.) E

Mar.Per.Jun.Per.Sep.Per. Dec.Per.

2015 812.3 847.1 861.8 873.6 3394.8
2016 849.0 877.4 870.7 896.0 3493.1
2017 877.2 898.0 967.9 1033.1 3776.2
2018 1006.0 1015 1035 1054 4110
2019 1025 1050 1050 1100 4225

Cal- Full
endar Year

EARNINGS PER SHARE A

Mar.Per.Jun.Per.Sep.Per. Dec.Per.

2015 .40 .37 .45 .41 1.63
2016 .43 .43 .47 .44 1.77
2017 .52 .41 .49 .52 1.94
2018 .63 .45 .55 .62 2.25
2019 .60 .50 .60 .70 2.40

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAIDB■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .155 .155 .155 .155 .62
2015 .168 .168 .168 .168 .67
2016 .178 .178 .178 .178 .71
2017 .19 .19 .19 .19 .76
2018 .218 .218

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

4.37 4.32 5.78 6.87 7.44 8.38 8.64 8.93 9.09 9.66 10.53 11.49 12.36 13.06
.40 .44 .51 .66 .74 .85 .97 1.18 1.16 1.31 1.46 1.63 1.77 1.89
.27 .31 .34 .46 .52 .62 .72 .87 .99 1.11 1.23 1.40 1.51 1.63
.05 .05 .06 .06 .07 .07 .09 .12 .16 .34 .48 .56 .62 .67
.16 .13 .14 .15 .18 .18 .35 .48 .22 .27 .27 .24 .26 .24

1.45 1.79 2.22 2.76 3.30 4.08 4.75 5.68 6.57 7.17 7.43 8.28 7.88 7.78
239.38 244.72 252.75 252.75 261.44 264.98 280.29 282.20 284.82 284.57 277.56 277.93 266.70 259.91

19.2 17.9 21.4 19.4 18.1 19.9 19.8 15.8 16.6 18.4 21.2 22.3 23.1 26.0
1.05 1.02 1.13 1.03 .98 1.06 1.19 1.05 1.06 1.15 1.35 1.25 1.22 1.31

1.0% .9% .8% .7% .7% .5% .6% .8% .9% 1.7% 1.9% 1.8% 1.8% 1.6%

2422.4 2520.9 2589.2 2749.3 2921.9 3194.3 3297.6 3394.8
17.2% 20.0% 18.9% 20.3% 20.6% 21.3% 21.2% 22.2%

71.4 85.4 44.1 49.8 56.0 59.7 57.1 58.3
200.9 248.7 285.9 324.2 349.8 394.4 413.9 432.3

36.0% 37.4% 34.1% 36.3% 35.5% 34.0% 33.8% 34.2%
8.3% 9.9% 11.0% 11.8% 12.0% 12.3% 12.6% 12.7%
278.0 361.3 202.4 371.6 208.2 464.6 127.2 33.3
781.4 597.3 249.7 249.7 649.4 649.5 698.6 692.8

1331.5 1601.8 1870.9 2040.8 2060.9 2299.9 2101.9 2023.2
10.6% 11.9% 14.1% 14.3% 13.2% 13.8% 15.3% 16.5%
15.1% 15.5% 15.3% 15.9% 17.0% 17.1% 19.7% 21.4%
13.4% 13.5% 12.9% 11.1% 10.4% 10.4% 11.7% 12.7%

12% 13% 15% 30% 38% 39% 40% 41%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

13.75 15.25 16.95 17.45 Sales per sh E 20.00

2.06 2.26 2.55 2.70 ‘‘Cash Flow’’ per sh 3.30

1.77 1.94 2.25 2.40 Earnings per sh A 3.00

.71 .76 .87 .90 Div’ds Decl’d per sh B■ 1.00

.20 .18 .25 .30 Cap’l Spending per sh .50

7.79 8.96 10.95 12.10 Book Value per sh C 16.65

253.96 247.63 242.50 242.00 Common Shs Outst’g D 240.00

26.5 25.3 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 22.0

1.39 1.26 Relative P/E Ratio 1.20

1.5% 1.5% Avg Ann’l Div’d Yield 1.5%

3493.1 3776.2 4110 4225 Sales ($mill) E 4800

22.6% 22.1% 23.0% 23.5% Operating Margin 26.0%

59.7 60.9 62.0 65.0 Depreciation ($mill) E 75.0

463.9 497.9 550 585 Net Profit ($mill) 720

34.7% 32.3% 25.0% 25.0% Income Tax Rate 25.0%

13.3% 13.2% 13.4% 13.8% Net Profit Margin 15.0%

d245.1 65.2 5.0 150 Working Cap’l ($mill) 750

693.4 2103.4 2000 2000 Long-Term Debt ($mill) 2000

1977.9 2218.0 2650 2925 Shr. Equity ($mill) 4000

17.9% 12.1% 12.0% 12.0% Return on Total Cap’l 12.0%

23.5% 22.4% 21.0% 20.0% Return on Shr. Equity 18.0%

14.2% 13.9% 13.0% 12.5% Retained to Com Eq 12.0%

39% 38% 38% 37% All Div’ds to Net Prof 33%

Company’s Financial Strength A+
Stock’s Price Stability 100
Price Growth Persistence 80
Earnings Predictability 100

(A) Dil. earnings. Excl. n/r gains/(losses):
’02, 2¢; ’03, 6¢; ’08, 4¢; ’09, 3¢; ’10, (10¢); ’11,
(5¢); ’16, (2¢). EPS may not sum due to round-
ing. Incl. acquisition related charges: ’04, 15¢.

Next earnings report due early August.
(B) Div’d. are hist. paid in Mar., June, Sep.,
and Dec. ■ Dividend reinvestment plan avail-
able. (C) Incl. intang. In ’17: $4279.0 mill.,

$17.28 p/sh. (D) In mill., adj. for splits.
(E) Sales from 2002 onward reflect accounting
policies EITF 00-14 and EITF 00-25. Excl.
amort. after 2009.

BUSINESS: Church & Dwight Co., Inc. develops, manufactures,
and markets a broad range of consumer household (44% of 2017
sales), personal care (32%), and specialty care products (24%).
Brands incl. ARM & HAMMER, Trojan, OxiClean, SpinBrush, First
Response, Nair, Orajel, XTRA, L’il Critters, VitaFusion, Batiste, and
Waterpik. International markets accounted for 16% of 2017 sales.

Wal-Mart accounted for 24% of 2017 sales. 2017 depr. rate: 5.0%
Has 47,000 employees. Off./dir. own 2.0% of stock; BlackRock,
8.0%; State St., 6%; Vanguard Group, 12.0% (3/18 proxy). Inc.:
DE. Chairman: James R. Craigie. President/CEO: Matthew T. Far-
rell. Address: 500 Charles Ewing Boulevard, Ewing, NJ 08628. Tel-
ephone: 609-683-5900. Internet: www.churchdwight.com.

Shares of Church & Dwight have been
under some pressure of late. In late
May, the company received notice of an
unsolicited mini-tender offer from TRC
Capital. The hedge fund offered to buy up
to two million CHD shares at $44.05
apiece through June 20th. The board has
recommended shareholders reject this pro-
posal, which it has deemed as undervalu-
ing the stock. In fact, these shares have
slipped about 6% in value since the year
began (in comparison to the S&P 500 in-
dex, which has inched ahead 2% in the
same period). Likewise, this issue has fall-
en a rung in our Timeliness Ranking Sys-
tem and is now set to track the broader
market averages in the coming year.
On its own, the company got off to a
good start this year. During the March
quarter, share net increased 21%, on a
15% sales advance. Contributions from
recent acquisitions, combined with volume
gains from overseas markets helped to off-
set tougher operating conditions.
The company ought to build mo-
mentum in the near term. Even though
Church & Dwight will probably continue
to face rising input costs and a somewhat

negative price mix, management’s efforts
(more below) should spur results. In all,
we look for earnings per share to grow at a
mid-teen clip this year, on a 5%-10% sales
gain. Further, the top and bottom lines
should expand another 3% and 5%-10%,
respectively, in 2019.
Church & Dwight will likely continue
to widen its footprint. The company
ought to continue to invest heavily in in-
novation and product development. Plus,
C&D may well ramp up its advertising
and branding efforts to gain shelf space.
Meanwhile, technological improvements
should boost e-commerce sales, and this,
combined with a stronger global distribu-
tion network, should capture additional
market share. The company may also con-
sider tuck-in acquisitions to complement
its current roster.
This issue doesn’t stand out for near-
or long-term price momentum. CHD is
neutrally ranked for the year ahead and
holds only average appeciation potential
over the long haul. Nevertheless, the com-
pany’s stellar finances and defensive char-
acteristics give it some investment appeal.
Orly Seidman June 22, 2018

LEGENDS
20.0 x ″Cash Flow″ p sh

. . . . Relative Price Strength
2-for-1 split 6/11
2-for-1 split 9/16
Options: Yes
Shaded area indicates recession
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128

96
80
64

48
40
32

24

16

12

2-for-1

Percent
shares
traded

15
10
5

Target Price Range
2021 2022 2023

COCA-COLA NYSE-KO 44.97 21.4 23.1
19.0 1.15 3.6%

TIMELINESS 4 Raised 11/3/17

SAFETY 1 New 7/27/90

TECHNICAL 4 Raised 7/6/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 60 (+35%) 11%
Low 50 (+10%) 6%

Insider Decisions
S O N D J F M A M

to Buy 0 0 0 0 0 0 0 0 0
Options 0 0 1 0 4 15 1 0 0
to Sell 0 0 1 0 3 0 2 0 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 673 746 715
to Sell 857 750 997
Hld’s(000)302975528197042808241

High: 32.2 32.8 29.7 32.9 35.9 40.7 43.4 45.0 43.9 47.1 47.5 48.6
Low: 22.8 20.1 18.7 24.7 30.6 33.3 36.5 36.9 36.6 39.9 40.2 41.4

% TOT. RETURN 6/18

THIS VL ARITH.*

STOCK INDEX

1 yr. 1.2 13.9
3 yr. 23.5 32.8
5 yr. 28.2 71.5

CAPITAL STRUCTURE as of 3/31/18
Total Debt $48.947 bill. Due in 5 Yrs. $31.4 bill.
LT Debt $29.792 bill. Total Int. $920.0 mill.
(Total interest coverage: 14.0x)

(60% of Cap’l)

Pension Assets-12/17 $8.8 bill. Oblig. $9.5 bill.

Pfd Stock None

Common Stock 4,259,000,000 shs.

MARKET CAP: $192 billion (Large Cap)

CURRENT POSITION 2016 2017 3/31/18
($MILL.)

Cash Assets 22201 20675 21373
Receivables 3856 3667 3904
Inventory (Avg Cst) 2675 2655 2937
Other 5278 9548 9828
Current Assets 34010 36545 38042
Accts Payable 2682 2288 2500
Debt Due 16025 16503 19155
Other 7825 8403 27025
Current Liab. 26532 27194 31480

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 5.5% -.5% -.5%
‘‘Cash Flow’’ 5.5% .5% 5.0%
Earnings 5.0% .5% 6.5%
Dividends 8.5% 8.0% 5.5%
Book Value 2.5% -6.0% -1.5%

Cal- Full
endar Year

QUARTERLY SALES ($ mill.)
Mar.Per Jun.Per Sep.Per Dec.Per

2015 10711 12156 11427 10000 44294
2016 10282 11539 10633 9409 41863
2017 9118 9702 9078 7512 35410
2018 7626 8550 8100 7474 31750
2019 7500 9000 8550 7700 32750

Cal- Full
endar Year

EARNINGS PER SHARE A

Mar.Per Jun.Per Sep.Per Dec.Per

2015 .48 .63 .51 .38 2.00
2016 .45 .60 .49 .37 1.91
2017 .43 .59 .50 .39 1.91
2018 .47 .60 .57 .46 2.10
2019 .50 .67 .59 .49 2.25

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID B ■

Mar.31 Jun.30 Sep.30 Dec.31

2014 - - .305 .305 .61 1.22
2015 - - .33 .33 .66 1.32
2016 - - .35 .35 .70 1.40
2017 - - .37 .37 .74 1.48
2018 - - .39 .39

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3.96 4.31 4.56 4.88 5.20 6.22 6.91 6.73 7.66 10.29 10.74 10.64 10.54 10.24
.99 1.16 1.23 1.29 1.40 1.54 1.79 1.75 2.09 2.41 2.46 2.58 2.53 2.49
.83 .98 1.03 1.09 1.19 1.29 1.51 1.47 1.75 1.92 1.97 2.08 2.04 2.00
.40 .44 .50 .56 .62 .68 .76 .82 .88 .94 1.02 1.12 1.22 1.32
.17 .17 .16 .19 .30 .36 .43 .43 .48 .65 .62 .58 .55 .59

2.39 2.89 3.31 3.45 3.65 4.69 4.43 5.38 6.76 6.99 7.34 7.54 6.94 5.91
4942.0 4883.1 4818.7 4738.0 4636.0 4636.0 4624.0 4606.0 4584.0 4526.0 4469.0 4402.0 4366.0 4324.0

30.2 22.6 22.6 19.7 18.5 21.0 17.8 16.6 16.2 17.4 18.8 19.1 20.0 20.6
1.65 1.29 1.19 1.05 1.00 1.11 1.07 1.11 1.03 1.09 1.20 1.07 1.05 1.04

1.6% 2.0% 2.2% 2.6% 2.8% 2.5% 2.8% 3.4% 3.1% 2.8% 2.8% 2.8% 3.0% 3.2%

31944 30990 35123 46554 48017 46854 45998 44294
30.3% 30.5% 31.4% 27.9% 26.6% 28.3% 28.1% 27.9%
1228.0 1236.0 1443.0 1954.0 1982.0 1977.0 1976.0 1970.0
7050.0 6824.0 8144.0 8932.0 9019.0 9374.0 9091.0 8797.0
22.2% 22.8% 22.7% 23.9% 23.1% 23.0% 22.5% 22.5%
22.1% 22.0% 23.2% 19.2% 18.8% 20.0% 19.8% 19.9%
d812.0 3830.0 3071.0 1214.0 2507.0 3493.0 612.0 6465.0
2781.0 5059.0 14041 13656 14736 19154 19063 28407
20472 24799 31003 31635 32790 33173 30320 25554
30.6% 23.4% 18.5% 20.2% 19.4% 18.3% 18.7% 16.5%
34.4% 27.5% 26.3% 28.2% 27.5% 28.3% 30.0% 34.4%
17.2% 12.2% 13.1% 14.6% 13.5% 13.3% 12.3% 12.0%

50% 56% 50% 48% 51% 53% 59% 65%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

9.76 8.31 7.50 7.85 Sales per sh 9.20

2.37 2.23 2.45 2.60 ‘‘Cash Flow’’ per sh 3.20

1.91 1.91 2.10 2.25 Earnings per sh A 2.80

1.40 1.48 1.56 1.66 Div’ds Decl’d per sh B■ 1.95

.53 .39 .45 .40 Cap’l Spending per sh .45

5.38 4.01 4.20 4.25 Book Value per sh C 4.60

4288.0 4259.0 4225.0 4175.0 Common Shs Outst’g D 4025.0

22.8 23.2 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 20.0

1.20 1.16 Relative P/E Ratio 1.10

3.2% 3.3% Avg Ann’l Div’d Yield 3.5%

41863 35410 31750 32750 Sales ($mill) 37000

28.1% 30.9% 37.5% 38.0% Operating Margin 38.5%

1787.0 1260.0 1175 1225 Depreciation ($mill) 1350

8354.0 8240.0 9085 9660 Net Profit ($mill) 11600

22.5% 24.0% 21.0% 21.0% Income Tax Rate 21.0%

20.0% 23.3% 28.6% 29.5% Net Profit Margin 31.3%

7478.0 9351.0 10000 9500 Working Cap’l ($mill) 9250

29684 31182 30500 30500 Long-Term Debt ($mill) 31500

23062 17072 17720 17720 Shr. Equity ($mill) 18545

16.3% 17.6% 20.0% 21.0% Return on Total Cap’l 24.0%

36.2% 48.3% 51.5% 54.5% Return on Shr. Equity 62.5%

10.0% 11.2% 13.5% 14.5% Retained to Com Eq 19.5%

72% 77% 74% 73% All Div’ds to Net Prof 69%

Company’s Financial Strength A++
Stock’s Price Stability 100
Price Growth Persistence 35
Earnings Predictability 100

(A) Based on diluted shares. Next earnings
report due July 25th. Excludes nonrecurring
gain/(losses): ’02, (22¢); ’03, (9¢); ’04, (3¢);
’05, (7¢); ’06, (11¢); ’08, (27¢); ’10, 79¢; ’11,

(8¢); ’13, (18¢); ’14, (44¢); ’15, (33¢); ’16,
(42¢); ’17, ($1.64). (B) Div’ds historically paid
about the first April, July, Oct., Dec. ■ Div’d
reinvestment plan available.

(C) Includes intangibles. In ’17: $16.6 bill.,
$3.91/sh.
(D) In millions, adjusted for stock split.

BUSINESS: The Coca-Cola Company is the world’s largest
beverage company. Markets over 500 nonalcoholic beverage
brands through a network of company-owned and independent
bottlers/distributors, wholesalers, and retailers. Leading compa-
ny/licensed brands include Coca-Cola, Diet Coke, Sprite, Fanta,
Fresca, Dasani, glaceau vitaminwater, Powerade, and Minute Maid.

Int’l markets accounted for 58% of 2017 net sales; Advertising ex-
penses, 11.2% of 2017 revenues. Has about 61,750 employees.
Directors and officers own 1.5% of stock; Berkshire Hathaway,
9.4%; Vanguard, 6.7%; BlackRock, 5.7% (3/18 Proxy). CEO:
James Quincey. Inc.: DE. Address: One Coca-Cola Plaza, Atlanta,
GA 30313. Tel.: 404-676-2121. Web: www.coca-cola.com.

The Coca-Cola Company’s shift to an
asset-light business model continues
to weigh on the top line. In particular,
the refranchising of North American bot-
tling operations, which wrapped up last
fall, and other structural changes will like-
ly reduce 2018 revenues by 17%.
Organic revenues, though, are making
respectable progress. By this metric,
which factors out the effects of refranchis-
ing, currency fluctuations, and other
items, sales rose 3% last year and 5% in
the March quarter. The positive impact of
pricing and mix was a little light in the
opening stages of 2018 (up 1% in the
March quarter versus 3% for the 2017 full
year), particularly in North America,
though some of the factors at play, such as
the timing of product launches and the
Easter holiday, should fade going forward.
In fact, management expects pricing gains
to perk up in upcoming quarters, and
reiterated its full-year target of 4% growth
in organic revenues.
Earnings are beginning to show some
life. Share net rose 9% in the March peri-
od, one of Coke’s strongest quarterly com-
parisons in recent years. And even without

the lower-margin bottling operations, oper-
ating income rose 9%, helped along by the
aforementioned organic revenue growth.
The bottom-line advance for the June
quarter was likely more modest, owing to
a number of headwinds, including new
sugar taxes in the U.K. and South Africa,
and a difficult comparison in Western
Europe. The pace, though, should pick up
in the second half of the year, reflecting
the timing of expenses and productivity in-
itiatives. In all, we look for share net to
advance 10% this year and 7% in 2019.
Coke shares remain in a holding pat-
tern. Restrained by a stagnant bottom
line, the stock has been trading sideways
for the past several years. The company is
showing signs of returning to a more-
consistent profit growth trajectory, but
this equity’s Below Average rank (4) for
Timeliness suggests there is no need for
investors to rush in here. That said, this
issue still possesses a number of attrib-
utes, including a top score for Price
Stability and above-average dividend
yield, that will appeal to more-
conservative accounts.
Robert M. Greene July 20, 2018

LEGENDS
16.0 x ″Cash Flow″ p sh

. . . . Relative Price Strength
2-for-1 split 8/12
Options: Yes

Shaded area indicates recession
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320

200
160

120
100
80

60

40

18
Percent
shares
traded

30
20
10

Target Price Range
2021 2022 2023

FEDERAL REALTY NYSE-FRT 124.96 39.7 31.2
NMF 2.16 3.2%

TIMELINESS 4 Raised 6/8/18

SAFETY 1 Raised 1/5/18

TECHNICAL 5 Lowered 7/6/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 220 (+75%) 17%
Low 180 (+45%) 12%

Insider Decisions
A S O N D J F M A

to Buy 0 0 0 0 0 0 0 0 0
Options 2 2 0 1 0 6 3 1 0
to Sell 2 2 0 1 0 0 0 1 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 167 155 188
to Sell 153 146 173
Hld’s(000) 76653 70086 69090

High: 98.9 95.0 71.9 85.0 93.2 110.5 118.5 137.8 151.1 171.1 145.8 134.2
Low: 70.1 43.5 36.9 61.9 75.3 88.8 94.4 100.4 124.9 134.4 119.4 106.4

% TOT. RETURN 5/18

THIS VL ARITH.*

STOCK INDEX

1 yr. 0.0 14.3
3 yr. -3.8 29.1
5 yr. 26.0 67.5

Federal Realty Investment Trust was
founded in 1962 as a real estate investment
trust that specializes in the ownership, man-
agement, and redevelopment of retail and
mixed-use properties. Shares are traded on
the NYSE under the ticker symbol ‘‘FRT’’.

CAPITAL STRUCTURE as of 3/31/18
Total Debt $3335.4 mill. Due in 5 Yrs $1125 mill.
Total Interest $100.1 mill.
(Total interest coverage: 3.9x) (60% of Cap’l)

No Defined Benefit Pension Plan

Pfd. Stock $160.0 mill. Pfd. Div’d $8.0 mill.

Common Stock 73,221,384 shs.
as of 4/27/18

MARKET CAP:$9.1 billion (Large Cap)

FUNDS FLOW ($mill.) 2016 2017 3/31/18

Net Profit Plus
Noncash Charges 452.5 513.9 121.0

Net New Debt 156.1 486.3 50.6
New Equity 313.0 290.0 -15.1
Investments Funded 605.8 974.6 97.7
Dividends Declared 267.7 283.0 74.9

FINANCIAL POSITION 3/31/17 3/31/18

Senior Debt ($mill.) 3013.4 3335.4
Subordinated Debt ($mill.) - - - -
Sr Debt/Cap’l Funds .60:1 .60:1
Total Debt/Equity 1.52:1 1.48:1

PORTFOLIO CONDITION Year Ago Latest

Non-Earn Assets—%/Invests. NA NA

Cal-
endar

LOANS & REAL ESTATE ($ mill.)
Mar.31 Jun.30 Sep.30 Dec.31

2015 4236.4 4335.8 4370.7 4490.4
2016 4741.8 4806.8 4915.8 5029.8
2017 5249.1 5283.1 5699.8 5758.5
2018 5799.8 5950 6100 6250
2019 6400 6575 6725 6900

Cal- Full
endar Year

EARNINGS PER SHARE A

Mar.31 Jun.30 Sep.30 Dec.31

2015 .67 .46 .75 .73 2.62
2016 .73 .77 .75 .80 3.06
2017 .78 1.05 1.47 .67 3.97
2018 .81 .77 .78 .79 3.15
2019 .80 .81 .82 .82 3.25

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID B■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .78 .78 .78 .87 3.21
2015 .87 .87 .87 .94 3.55
2016 .94 .94 .94 .98 3.80
2017 .98 .98 .98 1.00 3.94
2018 1.00 1.00

Cal- Full
endar Year

QUARTERLY FFO PER SHARE D

Mar.31 Jun.30 Sep.30 Dec.31

2015 1.26 1.06 1.36 1.37 5.05
2016 1.38 1.42 1.41 1.45 5.65
2017 1.45 1.49 1.50 1.30 5.74
2018 1.52 1.54 1.56 1.58 6.20
2019 1.59 1.62 1.65 1.69 6.55

2008 2009 2010 2011 2012 2013 2014 2015

19.00 19.06 18.53 18.98 19.70 21.56 23.24 23.80
3.87 3.87 3.88 4.00 4.31 4.41 4.79 5.05
1.95 1.60 1.96 1.99 2.16 2.00 2.34 2.62
2.52 2.62 2.66 2.72 2.84 3.02 3.30 3.62

48.19 46.06 46.50 52.04 54.85 56.96 60.37 64.62
58.67 61.24 61.53 63.54 64.82 66.70 68.61 69.49
279% 192% 306% 343% 415% 391% 418% 485%

36.9 34.7 38.4 42.6 47.0 NMF NMF NMF
18.6 14.4 19.4 21.2 23.6 NMF NMF NMF

3.5% 4.8% 3.5% 3.2% 2.8% 2.9% 2.7% 2.6%

502.0 513.2 525.5 538.7 582.3 620.1 666.3 727.8
18.5 17.8 19.1 14.4 25.7 17.3 19.8 16.2

63.1% 61.3% 64.3% 64.0% 65.3% 65.1% 64.4% 63.8%
114.8 96.8 121.7 125.9 140.1 132.9 160.1 181.9

22.1% 18.2% 22.3% 22.8% 23.0% 20.8% 23.3% 24.4%
14.4 1.5 1.1 18.1 11.9 29.8 4.4 28.3

2827.4 2821.1 2860.7 3307.0 3555.4 3799.0 4141.9 4490.4
1292.8 1793.8 1767.1 2110.4 2208.6 2321.9 2409.7 2642.4
1114.6 1177.3 1149.8 1216.1 1286.8 1448.2 1604.4 1663.7
65.1% 67.7% 68.6% 68.0% 65.9% 68.5% 68.9% 71.7%
6.2% 6.4% 6.2% 5.4% 5.4% 5.3% 5.4% 5.5%
6.8% 5.1% 5.9% 5.3% 5.6% 4.9% 5.2% 5.3%

10.3% 8.2% 10.6% 10.3% 10.9% 9.2% 10.0% 10.9%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

27.32 30.87 31.30 31.85 Book Value per sh 34.15

5.65 5.74 6.20 6.55 Funds from Ops per sh 7.85

3.06 3.97 3.15 3.25 Earnings per sh A 4.00

3.84 3.96 4.04 4.12 Div’ds Decl’d per sh B■ 4.36

69.86 78.79 84.45 92.00 Loans & Real Est per sh 119.25

72.00 73.09 74.00 75.00 Common Shs Outst’g C 78.00

458% 325% Bold figures are

Value Line

estimates

Premium Over Book 485%

49.8 33.1 Avg Ann’l P/E Ratio 50.0

27.0 22.9 Avg Ann’l P/FFO 25.5

2.5% 3.0% Avg Ann’l Div’d Yield 2.2%

786.6 841.5 895 950 Rental Income ($mill) 1145

15.0 15.9 20.0 20.0 Other Income ($mill) 20.0

64.2% 64.0% 64.0% 64.0% Operating Margin 64.5%

217.5 289.9 240 250 Net Profit ($mill) 315

27.1% 33.8% 26.2% 25.8% Net Profit Margin 27.0%

32.5 77.9 Nil Nil Capital Gains ($mill) Nil

5029.8 5758.5 6250 6900 Loans & Real Est ($mill) 9300

2798.5 3284.8 3500 3600 Total Debt ($mill) 4000

1976.7 2266.7 2325 2400 Shr. Equity ($mill) 2675

68.0% 69.0% 65.0% 63.0% Div’ds Decl’d to FFO 55.5%

5.3% 4.9% 5.5% 5.5% Expenses to Assets 5.5%

5.5% 6.1% 5.0% 5.0% Return on Total Cap’l 5.5%

11.0% 12.8% 10.5% 10.5% Return on Shr. Equity 12.0%

Company’s Financial Strength A
Stock’s Price Stability 95
Price Growth Persistence 70
Earnings Predictability 85

(A) Diluted egs. May not sum due to change in
share count. Excl. nonrecurring gains/(losses)
and gains/(losses) from property sales: ’08,
24¢; ’09, 3¢; ’10, 2¢; ’11, 29¢; ’12, 19¢; ’13,

46¢; ’14, 7¢; ’15, 41¢; ’16, 44¢. Incl.
gains/(losses) from property sales starting in
’17. Next egs. rep. due early Aug. (B) Div’ds
historically paid in late Jan., Apr., Jul., and Oct.

Excl. spec. div’d 20¢ a sh. paid Dec. 20, ’05. ■

Div’d reinvt. plan available. (C) In millions. (D)
Quarterly Funds from Operations. May not sum
to total due to changes in share count.

BUSINESS: Federal Realty Investment Trust specializes in the
ownership, management, and redevelopment of high-quality retail
and mixed-use properties in the Northeast and mid-Atlantic states,
as well as in California and South Florida, totaling 24.2 million
square feet (as of 12/31/17). Major lessees include: Ahold Del-
haize; The TJX Companies; The Gap, Inc.; Bed, Bath & Beyond,

Inc.; Splunk, Inc.; and L.A. Fitness International LLC. Has 311 full-
time employees. Officers & directors own less than 1% of common
stock outstanding; The Vanguard Group, 17.2%; BlackRock, 10.8%
(3/18 proxy). Incorporated: Maryland. President & CEO: Donald C.
Wood. Address: 1626 East Jefferson Street, Rockville, Maryland
20852. Telephone: 301-998-8100. Internet: www.federalrealty.com.

Federal Realty continues to ride a
wave of operational momentum. The
REIT’s performance ought to be driven by
growth within its comparable property
portfolio, reflecting solid leasing activity,
primarily increases in rental rates on new
leases and renewals, as well as higher
portfolio occupancy. To wit, during the
first quarter, comparable property proper-
ty operating income (POI) growth was
3.8%. Full-year 2017 comparable property
POI is expected to climb in the 2%-3%
range. What’s more, develop-
ment/redevelopments (discussed below), in
addition to remerchandising opportunities,
as well as expansion through acquisitions,
should promote portfolio advancement. All
told, funds from operations (FFO), which
totaled $1.52 a share during the March pe-
riod (+5% year over year), is guided to be
$6.08-$6.24 for the current year, suggest-
ing a 6%-9% advance. We look for mid-
single-digit FFO-per-share growth in 2019.
The company has continued to invest
in its mixed-use development projects.
Indeed, construction on Phase 2 at both
Assembly Row (MA) and Pike & Rose
(MD) is in full swing, and delivery is ex-

pected through 2018. As of May 3rd, As-
sembly Row is now forecasted to cost $285
million-$295 million, versus $280 million-
$295 million previously, and has an es-
timated return on investment (ROI) of 7%.
Pike & Rose, which has a ROI of 6%-7%, is
still anticipated to cost $200 million-$207
million. (These amounts exclude the cost
of condos.) Meanwhile, efforts at Santana
Row (CA) and CocoWalk (FL) are on budg-
et and on schedule, with leasing discus-
sions progressing along. Of note, the com-
pany has $80 million of redevelopment
endeavors in process, which have an 8%
average ROI, and additional projects are
to be added in the next 12 months.
We like this issue for longer-term in-
vestors. Although untimely FRT stock is
trading roughly 8% below its 52-week
high, as it remains mired by ongoing chal-
lenges and uncertainties in retail-based
real estate, we think this presents a
worthwhile buying opportunity. Total re-
turn potential out to 2021-2023 is above
average. We must note, however, that
REITs have become slightly less attrac-
tive, due to rising interest rates.
Michelle Jensen July 6, 2018

LEGENDS
1.00 x Dividends p sh
divided by Interest Rate

. . . . Relative Price Strength
Options: Yes

Shaded area indicates recession
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6

Target Price Range
2021 2022 2023

KELLOGG CO. NYSE-K 70.64 15.9 16.9
16.0 0.85 3.1%

TIMELINESS 3 Raised 5/18/18

SAFETY 1 Raised 1/30/09

TECHNICAL 4 Lowered 6/8/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 105 (+50%) 13%
Low 85 (+20%) 8%

Insider Decisions
S O N D J F M A M

to Buy 0 0 1 0 0 0 0 0 1
Options 0 0 1 0 0 7 0 0 0
to Sell 0 0 4 1 1 6 1 1 2

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 267 280 288
to Sell 315 274 336
Hld’s(000) 328507 317072 308618

High: 56.9 58.5 54.1 56.0 57.7 57.2 68.0 69.5 73.7 87.2 76.7 72.2
Low: 48.7 40.3 35.6 47.3 48.1 46.3 56.0 55.7 61.1 68.7 58.8 56.4

% TOT. RETURN 6/18

THIS VL ARITH.*

STOCK INDEX

1 yr. 3.9 13.9
3 yr. 21.7 32.8
5 yr. 26.1 71.5

CAPITAL STRUCTURE as of 3/31/18
Total Debt $8758 mill. Due in 5 Yrs $3815 mill.
LT Debt $7881 mill. LT Interest $253 mill.
(Total interest coverage: 8.6X)

(76% of Cap’l)
Pension Assets-12/17 $5.04 bill. Oblig. $5.65 bill.

Pfd Stock None
Common Stock 346,848,322 shs.
as of 4/28/18

MARKET CAP: $24.5 billion (Large Cap)

CURRENT POSITION 2016 2017 3/31/18
($MILL.)

Cash Assets 280 281 370
Receivables 1231 1389 1601
Inventory (Avg Cst) 1238 1217 1214
Other 191 149 135
Current Assets 2940 3036 3320
Accts Payable 2014 2269 2230
Debt Due 1069 779 877
Other 1391 1431 1408
Current Liab. 4474 4479 4515

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 3.0% .5% 2.5%
‘‘Cash Flow’’ 4.0% 3.0% 5.5%
Earnings 4.0% 2.5% 7.0%
Dividends 6.0% 4.5% 5.0%
Book Value .5% .5% 19.5%

Cal- Full
endar Year

QUARTERLY SALES ($ mill.)
Mar.Per Jun.Per Sep.Per Dec.Per

2015 3556 3498 3329 3142 13525
2016 3395 3268 3254 3097 13014
2017 3254 3187 3273 3209 12923
2018 3401 3250 3400 3324 13375
2019 3450 3325 3500 3425 13700

Cal- Full
endar Year

EARNINGS PER SHARE A

Mar.Per Jun.Per Sep.Per Dec.Per

2015 .98 .92 .85 .79 3.53
2016 .96 .91 .96 .90 3.72
2017 1.06 .97 1.05 .96 4.04
2018 1.19 1.04 1.14 1.08 4.45
2019 1.18 1.15 1.23 1.19 4.75

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID B■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .46 .46 .49 .49 1.90
2015 .49 .49 .50 .50 1.98
2016 .50 .50 .52 .52 2.04
2017 .52 .52 .54 .54 2.12
2018 .54 .54

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

20.36 21.51 23.28 25.11 27.42 30.19 33.58 32.97 33.91 36.94 39.30 40.77 40.95 38.64
2.60 2.83 3.15 3.39 3.41 3.78 3.99 4.18 4.48 4.48 4.83 5.27 5.34 5.12
1.73 1.93 2.16 2.36 2.51 2.76 2.99 3.16 3.30 3.38 3.37 3.77 3.87 3.53
1.01 1.01 1.01 1.06 1.14 1.20 1.30 1.43 1.56 1.67 1.74 1.80 1.90 1.98
.62 .60 .67 .92 1.14 1.21 1.21 .99 1.30 1.66 1.48 1.76 1.63 1.58

2.19 3.52 5.47 5.63 5.20 6.48 3.79 5.96 5.90 4.93 6.70 9.77 7.83 6.08
407.85 409.70 413.02 405.33 397.70 390.05 381.86 381.38 365.60 357.30 361.27 362.80 356.00 350.02

19.5 17.3 19.2 18.9 18.9 19.0 17.0 14.5 15.7 15.8 15.3 16.5 16.5 18.7
1.07 .99 1.01 1.01 1.02 1.01 1.02 .97 1.00 .99 .97 .93 .87 .94

3.0% 3.0% 2.4% 2.4% 2.4% 2.3% 2.6% 3.1% 3.0% 3.1% 3.4% 2.9% 3.0% 3.0%

12822 12575 12397 13198 14197 14792 14580 13525
18.2% 19.0% 19.2% 17.8% 16.7% 18.2% 18.2% 16.3%
375.0 384.0 392.0 369.0 448.0 532.0 503.0 534.0

1148.0 1212.0 1247.0 1231.0 1297.2 1379.7 1397.3 1258.0
29.7% 28.3% 28.8% 29.0% 22.7% 28.4% 28.2% 11.2%
9.0% 9.6% 10.1% 9.3% 9.1% 9.3% 9.6% 9.3%

d1031 270.0 d269.0 d286.0 d1143 d568.0 d1024 d2503
4068.0 4835.0 4908.0 5037.0 6082.0 6330.0 5935.0 5289.0
1448.0 2272.0 2158.0 1760.0 2419.0 3545.0 2789.0 2128.0
23.1% 19.1% 19.9% 20.1% 16.8% 15.1% 17.3% 18.6%
79.3% 53.3% 57.8% 69.9% 53.6% 38.9% 50.1% 59.1%
45.1% 29.3% 30.7% 35.6% 27.9% 20.5% 25.7% 26.2%

43% 45% 47% 49% 48% 47% 49% 56%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

37.07 37.39 39.05 40.30 Sales per sh 44.00

5.22 5.49 5.90 6.25 ‘‘Cash Flow’’ per sh 7.25

3.72 4.04 4.45 4.75 Earnings per sh A 5.60

2.04 2.12 2.20 2.36 Div’ds Decl’d per sh B ■ 2.75

1.44 1.45 1.50 1.55 Cap’l Spending per sh 1.70

5.44 6.40 8.25 10.35 Book Value per sh C 17.35

351.07 345.60 342.50 340.00 Common Shs Outst’g D 333.00

20.5 17.1 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 17.0

1.08 .85 Relative P/E Ratio .95

2.7% 3.1% Avg Ann’l Div’d Yield 2.9%

13014 12923 13375 13700 Sales ($mill) 14650

19.5% 19.9% 18.5% 19.0% Operating Margin 20.5%

517.0 481.0 490 500 Depreciation ($mill) 540

1317.0 1416.0 1535 1625 Net Profit ($mill) 1880

15.0% 22.6% 20.5% 21.0% Income Tax Rate 21.0%

10.1% 11.0% 11.5% 11.9% Net Profit Margin 12.8%

d1534 d1443 d650 d200 Working Cap’l ($mill) 1175

6698.0 7836.0 7875 7400 Long-Term Debt ($mill) 7500

1910.0 2212.0 2830 3510 Shr. Equity ($mill) 5780

17.5% 15.3% 15.5% 16.0% Return on Total Cap’l 15.0%

69.0% 64.0% 54.0% 46.5% Return on Shr. Equity 32.5%

31.5% 30.7% 27.5% 23.0% Retained to Com Eq 16.5%

54% 52% 50% 50% All Div’ds to Net Prof 49%

Company’s Financial Strength A
Stock’s Price Stability 100
Price Growth Persistence 20
Earnings Predictability 95

(A) Based on diluted shares. Excludes non-
recurring gains (losses): ’02, $0.02; ’12,
($0.09); ’13, $1.17; ’14, ($2.12); ’15, ($1.81);
’16, ($1.76); ’17, ($0.42); ’18 Q1, $0.08.

Quarterly earnings may not sum to total due to
a change in the share count. Next earnings
report due early August. (B) Dividends histori-
cally paid mid-Mar, June, Sept., and Dec. ■

Div’d reinvestment plan available. (C) Includes
intangibles. In ’17: $8.143 billion, $23.56/sh.
(D) In millions.

BUSINESS: Kellogg Company and its subsidiaries manufacture
and market ready-to-eat cereals and convenience foods, such as
cookies, savory snacks, toaster pastries, cereal bars, fruit-flavored
snacks, frozen waffles, and veggie foods. Brand names include:
Kellogg’s, Keebler, Pringles, Cheez-It, Murray, Austin, Famous
Amos, Pop-Tarts, Eggo, Kashi, Parati, and Nutri-Grain. Foreign op-

erations: 45% of sales in 2017. Adv. costs: 5.7% of sales. Acquired
Pringles, 5/12. Has about 33,000 employees. W.K. Kellogg Foun-
dation controls 20.6% of common; KeyCorp, 7.5%; off./dir., 1.4%
(3/18 proxy). Chief Executive Officer: Steven A. Cahillane. Inc.: DE.
Address: One Kellogg Square, Battle Creek, MI 49016-3599. Tele-
phone: 269-961-2000. Internet: www.kelloggs.com.

Kellogg started the year on a solid
note. Indeed, the cereal and snacks maker
posted adjusted share earnings of $1.19,
which topped both our estimate and the
previous-year tally of $1.06. The bottom-
line improvement was driven by the com-
bination of a stronger-than-expected sales
performance and the cost savings derived
from the company’s Project K productivity
enhancements and its zero-based budget-
ing plan. The most encouraging aspect of
the March-period showing was the nearly
5% year-over-year top-line increase, with
organic sales growth of 0.6% marking the
best quarterly performance in some time.
Kellogg noted that U.S. Morning Foods
(predominately cereal) unit sales declined
at a decelerated pace, which, along with
strong growth for the Pringles line both at
home and abroad and momentum in the
North American frozen foods category,
played key roles in the improved top-line
showing. That said . . .
We are still maintaining our 2018
earnings estimate of $4.45. The compa-
ny still must contend with list-price
declines, the ongoing shift away from a
Direct Store Delivery distribution system

for the snacks business, and higher input
(commodities) costs. However, manage-
ment does not seem to be overly concerned
about the latter, as it appears mostly
hedged on the key commodities.
The long-term outlook is brighter now
than it was just a few years back. The
Project K restructuring plan has made
Kellogg a more efficiently run company,
with a streamlined manufacturing and
distribution network in place. Manage-
ment also noted that all of its unprofitable
products have either been sold off or
eliminated. This will allow Kellogg to focus
more of its marketing and advertising dol-
lars on its profitable lines. We also like the
company’s focus on emerging markets,
where sales growth potential is greater.
This process was put into place several
years back with the company’s purchase of
the Pringles business, which has an ex-
pansive international presence. Kellogg
continues to target India, Southeast Asia,
and Africa.
Neutrally ranked Kellogg shares offer
decent risk-adjusted 3 to 5-year total
return potential.
William G. Ferguson July 20, 2018

LEGENDS
13.0 x ″Cash Flow″ p sh

. . . . Relative Price Strength
Options: Yes

Shaded area indicates recession
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Target Price Range
2021 2022 2023

KIMBERLY-CLARK NYSE-KMB 103.53 15.0 16.3
18.0 0.82 3.9%

TIMELINESS 3 Raised 11/3/17

SAFETY 1 New 7/27/90

TECHNICAL 4 Lowered 6/22/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 200 (+95%) 20%
Low 165 (+60%) 15%

Insider Decisions
A S O N D J F M A

to Buy 1 0 0 0 0 0 0 0 0
Options 0 0 0 0 0 1 6 0 1
to Sell 0 0 0 0 0 1 0 0 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 537 535 563
to Sell 568 532 632
Hld’s(000) 280520 264147 257169

High: 72.8 69.7 67.0 67.2 74.1 88.3 111.7 118.8 129.9 138.9 136.2 123.5
Low: 63.8 50.3 43.1 58.3 61.0 70.5 83.9 102.8 103.0 111.3 109.7 97.1

% TOT. RETURN 5/18

THIS VL ARITH.*

STOCK INDEX

1 yr. -19.7 14.3
3 yr. 1.7 29.1
5 yr. 21.7 67.5

CAPITAL STRUCTURE as of 3/31/18
Total Debt $7680 mill. Due 5 Yrs $2100 mill.
LT Debt $6081 mill. LT Interest $700 mill.
(LT interest earned: 10.8x)

(90% of Tot. Cap’l)

Leases, Uncapitalized Annual rentals $170.0 mill.
Pension Assets-12/17 $3.90 bill. Oblig. $4.30 bill.

Pfd Stock None
Common Stock 349,329,075 shs.
as of 4/16/18

MARKET CAP: $36.2 billion (Large Cap)

CURRENT POSITION 2016 2017 3/31/18
($MILL.)

Cash Assets 923 616 626
Receivables 2176 2315 2470
Inventory (LIFO)E 1679 1790 1778
Other 337 490 498
Current Assets 5115 5211 5372
Accts Payable 2609 2834 2826
Debt Due 1133 953 1599
Other 2104 2071 2249
Current Liab. 5846 5858 6674

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 3.0% - - 8.0%
‘‘Cash Flow’’ 1.5% 1.5% 9.5%
Earnings 2.5% 3.0% 10.5%
Dividends 6.5% 6.0% 3.5%
Book Value - - - - NMF

Cal- Full
endar Year

QUARTERLY SALES ($ mill.)
Mar.31 Jun.30 Sep.30 Dec.31

2015 4691 4643 4718 4539 18591
2016 4476 4588 4594 4544 18202
2017 4483 4554 4640 4582 18259
2018 4731 4675 4750 4619 18775
2019 4750 4820 4780 4700 19050

Cal- Full
endar Year

EARNINGS PER SHARE A

Mar.31 Jun.30 Sep.30 Dec.31

2015 1.27 d.83 1.41 .91 2.77
2016 1.50 1.56 1.52 1.40 5.99
2017 1.57 1.49 1.60 1.57 6.23
2018 1.71 1.60 1.75 1.84 6.90
2019 1.80 1.80 1.85 1.95 7.40

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID B ■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .84 .84 .84 .84 3.36
2015 .88 .88 .88 .88 3.52
2016 .88 .92 .92 .92 3.64
2017 .92 .97 .97 .97 3.83
2018 1.00 1.00

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

26.56 28.60 31.23 34.46 36.76 43.40 46.94 45.84 48.53 52.68 54.10 55.55 53.99 51.51
4.81 4.91 5.39 5.74 6.10 6.34 5.98 6.40 6.53 6.78 6.70 7.89 6.40 4.87
3.36 3.38 3.61 3.78 3.90 4.25 4.06 4.52 4.45 3.99 4.42 5.53 3.91 2.77
1.20 1.36 1.60 1.80 1.96 2.08 2.27 2.38 2.58 2.76 2.96 3.24 3.36 3.52
1.70 1.75 1.11 1.54 2.13 2.35 2.19 2.03 2.37 2.45 2.81 2.50 2.84 2.93

11.06 13.49 13.73 12.04 13.38 12.41 9.38 12.96 14.54 13.27 12.81 12.75 2.00 d.48
510.80 501.60 482.90 461.50 455.60 420.90 413.60 417.00 406.90 395.70 389.30 380.80 365.30 360.90

17.5 14.9 17.6 16.5 15.9 16.3 15.2 12.2 14.1 16.9 18.2 17.8 28.1 40.6
.96 .85 .93 .88 .86 .87 .91 .81 .90 1.06 1.16 1.00 1.48 2.04

2.0% 2.7% 2.5% 2.9% 3.2% 3.0% 3.7% 4.3% 4.1% 4.1% 3.7% 3.3% 3.1% 3.1%

19415 19115 19746 20846 21063 21152 19724 18591
17.2% 19.4% 18.7% 16.7% 16.8% 19.3% 17.2% 12.7%
775.0 783.0 813.0 1091.0 857.0 863.0 862.0 746.0

1698.0 1884.0 1843.0 1591.0 1750.0 2142.0 1476.0 1013.0
27.0% 29.0% 30.9% 30.2% 31.7% 31.5% 38.0% 31.3%
8.7% 9.9% 9.3% 7.6% 8.3% 10.1% 7.5% 5.4%

1061.0 932.0 990.0 886.0 498.0 702.0 d667.0 d923.0
4882.0 4792.0 5120.0 5426.0 5070.0 5386.0 5630.0 6106.0
3878.0 5406.0 5917.0 5249.0 4985.0 4856.0 729.0 d174.0
20.9% 19.7% 17.7% 16.1% 18.8% 22.3% 25.4% 19.6%
43.8% 34.9% 31.1% 30.3% 35.1% 44.1% NMF - -
19.3% 16.6% 13.1% 9.4% 12.0% 18.9% 30.2% - -

56% 52% 58% 69% 66% 57% 85% NMF

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

51.04 52.01 54.40 56.05 Sales per sh 66.00

8.05 8.38 9.15 9.70 ‘‘Cash Flow’’ per sh 12.30

5.99 6.23 6.90 7.40 Earnings per sh A 9.20

3.68 3.88 4.00 4.08 Div’ds Decl’d per sh B■ 4.60

2.16 2.24 2.50 2.60 Cap’l Spending per sh 2.75

d.29 1.97 2.15 3.70 Book Value per sh C 16.15

356.60 351.10 345.00 340.00 Common Shs Outst’g D 325.00

21.2 19.9 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 20.0

1.11 .99 Relative P/E Ratio 1.10

2.9% 3.1% Avg Ann’l Div’d Yield 2.5%

18202 18259 18775 19050 Sales ($mill) 21450

22.1% 22.2% 22.5% 23.0% Operating Margin 22.0%

705.0 724.0 750 775 Depreciation ($mill) 1000

2166.0 2217.0 2400 2520 Net Profit ($mill) 3000

30.6% 28.6% 24.0% 23.5% Income Tax Rate 23.0%

11.9% 12.1% 12 8% 13.2% Net Profit Margin 14.0%

d731.0 d647.0 d650 d475 Working Cap’l ($mill) d150

6439.0 6472.0 6000 6000 Long-Term Debt ($mill) 6000

d102.0 690.0 750 1250 Shr. Equity ($mill) C 5250

36.7% 33.2% 35.5% 35.0% Return on Total Cap’l 26.5%

NMF NMF NMF NMF Return on Shr. Equity 57.0%

NMF NMF NMF NMF Retained to Com Eq 28.5%

61% 61% 58% 55% All Div’ds to Net Prof 50%

Company’s Financial Strength A++
Stock’s Price Stability 95
Price Growth Persistence 65
Earnings Predictability 40

(A) Dil. earnings. Excl. non-recurring
gains/(losses): ’02, ($0.12); ’03, ($0.05); ’04,
($0.01); ’05, ($0.50); ’06, ($0.65); ’07, ($0.16);
’08, ($0.04). EPS may not sum due to change

in shares out. Next earnings report due late
July.
(B) Div’s hist. paid in early Jan., Apr., Jul., and
Oct. ■ Div’d reinvestment plan available.

(C) Incl. intang. In ’17: $1,576.0 mill., $4.49/sh.
(D) In millions.
(E) Foreign: FIFO.

BUSINESS: Kimberly-Clark develops, manufactures, and markets
personal care products (Huggies, Pull-Ups, Little Swimmers, Good-
Nites, Kotex, Lightdays, Depend, and Poise) and consumer tissue
products (Kleenex, Scott, Cottonelle, and Viva). KC Professional
focuses on workplace health/safety (supporting products incl. ap-
parel, wipers, soaps, sanitizers, tissues, and towels); Health Care

provides medical supplies, infection prevention & health education.
Wal-Mart accounted for 14% of ’17 sales. Employs 42,000. Off./dir.
own less than 1% of stock; BlackRock, 7.3%; Vanguard, 7.2%;
State St., 5.1% (3/18 Proxy). Inc.: DE. Pres.: Michael D. Hsu.
Chairman/CEO: Thomas J. Falk. Addr.: P.O. Box 619100, Dallas,
TX 75261. Tel.: 972-281-1200. Internet: www.kimberly-clark.com.

Kimberly-Clark got off to a decent
start this year. During the March
quarter, adjusted share earnings were up
9%, on a 5% revenue gain. However,
readers should note that diluted earnings,
including significant charges associated
with the company’s Global Restructuring
Program (discussed below), tumbled to
roughly a sixth of their year-ago value,
coming in $0.26 a share for the period. The
top line, probably driven by better foreign
exchange comparisons and improved prod-
uct pricing, grew 5% over the interim.
The company ought to make some
progress in the near term. In all, share
earnings will probably climb at 10%-15%
for the full year, on a 3% revenues ad-
vance. Recent U.S. tax reform, combined
with reorganization efforts, and ongoing
stock buybacks should also help lift share-
net comparisons moving forward.
Likewise, we look for the bottom line to in-
crease at a mid- to upper-single-digit clip
through 2019.
Restructuring efforts are under way.
Management announced a new widescale
global restructuring campaign last Janu-
ary. Beyond prior expense controls, the

company now aims to reduce its cost struc-
ture and focus on investing in its brands,
maximizing capabilities and other growth
initiatives. Kimberly will probably slash
overhead costs, improve the supply chain,
and streamline some of its less profitable
businesses. And even though the company
will probably incur $1350 million-$1500
million in restructuring charges by the end
of 2020, we expect that the campaign will
begin to bear fruit this year. Indeed, we
expect Kimberly to achieve savings of $50
million-$70 million this year.
This top-quality issue holds good risk-
adjusted total return possibilities
over the 2021-2023 pull. It offers an at-
tractive dividend yield, and further hikes
should sweeten the deal for income-
focused accounts. And KMB often stands
out for its defensive characteristics and
overall conservative appeal. Investors
should note, however, that these shares
have pulled back about 14% since the start
of the year and may experience some near-
term volatility, though it is ranked to
track the broader market averages for rel-
ative price performance in the year ahead.
Orly Seidman June 22, 2018

LEGENDS
14.0 x ″Cash Flow″ p sh

. . . . Relative Price Strength
Options: Yes

Shaded area indicates recession
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shares
traded
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8
4

Target Price Range
2021 2022 2023

PROCTER & GAMBLE NYSE-PG 77.24 17.7 18.7
18.0 0.96 3.7%

TIMELINESS 5 Lowered 5/18/18

SAFETY 1 Raised 1/11/02

TECHNICAL 4 Lowered 6/8/18

BETA .70 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 130 (+70%) 17%
Low 105 (+35%) 11%

Insider Decisions
A S O N D J F M A

to Buy 0 0 0 0 0 0 0 0 0
Options 19 6 0 2 10 1 3 15 0
to Sell 19 0 1 5 3 2 3 6 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 827 889 946
to Sell 1008 912 1137
Hld’s(000)166347815224311507053

High: 75.2 73.8 63.5 65.4 67.7 71.0 85.8 93.9 91.8 90.3 94.7 91.9
Low: 60.4 54.9 43.9 39.4 57.6 59.1 68.4 75.3 65.0 74.5 83.2 70.7

% TOT. RETURN 5/18

THIS VL ARITH.*

STOCK INDEX

1 yr. -14.2 14.3
3 yr. 2.9 29.1
5 yr. 10.9 67.5

CAPITAL STRUCTURE as of 3/31/18
Total Debt$35.299 bill. Due in 5 Yrs $15.00 bill.
LT Debt $22.437 bill. LT Interest $1.350 bill.
(Tot. Int. Coverage: 24.3x)

(29% of Tot. Cap’l)
Leases, Uncapitalized Annual Rentals $261 mill.
Pension Assets-6/17 $10.8 bill.

Oblig. $16.2 bill.
Pfd Stock $1.1 bill. Pfd Div’d $198 mill.
(ESOP owns 49.3 mill Class A shares and 57.2 mill
Class B shares; convertible into common stock.)
Common Stock 2,514,599,476 shares

MARKET CAP: $194 billion (Large Cap)

CURRENT POSITION 2016 2017 3/31/18
($MILL.)

Cash Assets 13348 15137 15534
Receivables 4373 4594 5149
Inventory (FIFO) 4716 4624 5207
Other 11345 2139 2070
Current Assets 33782 26494 27960
Accts Payable 9325 9632 9716
Debt Due 11653 13554 12862
Other 9792 7024 8133
Current Liab. 30770 30210 30711

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 1.5% -2.5% 4.0%
‘‘Cash Flow’’ 3.0% .5% 7.5%
Earnings 3.5% .5% 9.0%
Dividends 8.5% 6.0% 4.5%
Book Value 3.5% -1.0% 4.5%

Fiscal
Year
Ends

Full
Fiscal
Year

QUARTERLY SALES ($ mill.) A

Sep.30 Dec.31 Mar.31 Jun.30

2015 20186 20161 18142 17790 76279
2016 16527 16915 15755 16102 65299
2017 16518 16856 15605 16079 65058
2018 16653 17395 16281 16671 67000
2019 17100 17500 17000 17650 69250
Fiscal
Year
Ends

Full
Fiscal
Year

EARNINGS PER SHARE AB

Sep.30 Dec.31 Mar.31 Jun.30

2015 1.04 1.06 .92 1.00 4.02
2016 .98 1.04 .86 .79 3.67
2017 1.03 1.08 .96 .85 3.92
2018 1.09 1.19 1.00 .97 4.25
2019 1.15 1.25 1.10 1.00 4.50

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID C■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .602 .644 .644 .644 2.53
2015 .644 .663 .663 .663 2.63
2016 .663 .67 .67 .67 2.67
2017 .67 .69 .69 .69 2.74
2018 .69 .72

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

15.47 16.72 20.21 22.95 21.46 24.42 27.53 27.09 27.81 29.85 30.45 30.69 30.64 28.10
2.55 2.82 3.18 3.51 3.51 4.25 4.97 4.86 4.87 5.21 5.20 5.33 5.57 5.31
1.80 2.04 2.32 2.53 2.64 3.04 3.64 3.58 3.53 3.93 3.85 4.05 4.22 4.02
.76 .82 .93 1.03 1.15 1.28 1.45 1.64 1.80 1.97 2.14 2.29 2.45 2.59
.65 .57 .80 .88 .84 .94 1.00 1.11 1.08 1.20 1.44 1.46 1.42 1.38

4.64 5.63 6.19 6.47 19.33 20.87 22.46 21.18 21.20 24.14 22.87 24.64 25.40 22.83
2601.5 2594.4 2543.8 2472.9 3178.8 3131.9 3032.7 2917.0 2838.5 2765.7 2748.0 2742.3 2710.8 2714.5

22.4 21.6 21.3 21.5 21.5 20.5 18.6 16.4 17.0 16.0 16.7 17.8 19.0 20.9
1.22 1.23 1.13 1.14 1.16 1.09 1.12 1.09 1.08 1.00 1.06 1.00 1.00 1.05

1.9% 1.9% 1.9% 1.9% 2.0% 2.1% 2.1% 2.8% 3.0% 3.1% 3.3% 3.2% 3.1% 3.1%

83503 79029 78938 82559 83680 84167 83062 76279
24.2% 24.3% 24.2% 22.6% 22.6% 22.3% 23.7% 23.4%
3166.0 3082.0 3108.0 2838.0 3204.0 2982.0 3141.0 3134.0
12075 11293 10946 11797 11344 11869 12220 11535
24.9% 26.3% 27.3% 22.3% 24.2% 23.2% 23.5% 20.2%
14.5% 14.3% 13.9% 14.3% 13.6% 14.1% 14.7% 15.1%
d6443 d8996 d5500 d5323 d2997 d6047 d2109 d144.0
23581 20652 21360 22033 21080 19111 19811 18329
69494 63099 61439 68001 64035 68709 69976 63050
13.8% 14.3% 13.8% 13.5% 13.8% 13.9% 14.0% 14.6%
17.4% 17.9% 17.8% 17.3% 17.7% 17.3% 17.5% 18.3%
10.9% 10.1% 9.1% 9.0% 8.3% 7.9% 7.7% 6.9%

39% 45% 50% 49% 54% 55% 57% 63%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

24.47 25.48 26.80 28.00 Sales per sh A 32.65

4.97 5.21 5.50 5.85 ‘‘Cash Flow’’ per sh 7.90

3.67 3.92 4.25 4.50 Earnings per sh AB 6.45

2.66 2.70 2.84 2.88 Div’ds Decl’d per sh C■ 3.50

1.24 1.33 1.35 1.30 Cap’l Spending per sh 1.25

21.34 21.45 22.10 23.00 Book Value per sh D 28.85

2668.1 2553.3 2500.0 2475.0 Common Shs Outst’g E 2450.0

21.4 22.3 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 18.0

1.12 1.09 Relative P/E Ratio 1.00

3.4% 3.1% Avg Ann’l Div’d Yield 3.0%

65299 65058 67000 69250 Sales ($mill) A 80000

26.2% 26.4% 26.5% 26.5% Operating Margin 28.0%

3078.0 2820.0 3000 3225 Depreciation ($mill) 3500

10441 10733 10750 11250 Net Profit ($mill) 15800

24.6% 23.8% 23.0% 22.0% Income Tax Rate 21.0%

16.0% 16.5% 16.0% 16.2% Net Profit Margin 19.8%

3012.0 d3716 d500 325 Working Cap’l ($mill) 1500

18945 18038 20000 20000 Long-Term Debt ($mill) 20000

57983 55778 55250 56930 Shr. Equity ($mill) 70625

13.9% 14.9% 14.5% 14.5% Return on Total Cap’l 17.5%

18.0% 19.2% 19.5% 20.0% Return on Shr. Equity 22.5%

5.3% 6.4% 7.0% 7.5% Retained to Com Eq 10.0%

71% 67% 64% 62% All Div’ds to Net Prof 54%

Company’s Financial Strength A++
Stock’s Price Stability 100
Price Growth Persistence 15
Earnings Predictability 100

(A) Fiscal years end June 30th. (B) Diluted
core earnings. Excludes nonrecurring: ’02,
(25¢); ’03, (19¢); ’08, (12¢); ’09, (64¢); ’10,
58¢; ’11, (61¢); ’12, (73¢); ’13, d19¢; ’14, d21¢.

EPS may not sum. Next earnings report due
late July.
(C) Dividends historically paid in Feb., May,
Aug., and Nov. ■ DRIP available. (D) Includes

intangibles. In ’17: $68.9 bill., $26.98 a share.
(E) In millions.

BUSINESS: The Procter & Gamble Company makes branded con-
sumer packaged goods, which are marketed and sold in more than
180 countries around the world. Has five reportable segments:
Beauty/Hair/Personal care (18% of fiscal 2017 sales); Grooming
(10%); Health Care (12%); Fabric Care & Home Care (32%); Baby,
Feminine & Family Care (28%). International sales accounted for

55% of fiscal 2017 sales and Wal-Mart Stores accounted for 16%.
Divested battery business in 2/16. Has 95,000 employees. Off. &
dir. own less than 1% of common stock; BlackRock, 5.8%;
Vanguard, 6.6% (8/17 proxy). Chairman/President/CEO: David S.
Taylor. Inc.: Ohio. Address: 1 Procter & Gamble Plaza, Cincinnati,
Ohio 45202. Telephone: 513-983-1100. Internet: www.pg.com.

Shares of Procter & Gamble have
been under pressure of late. In fact, the
stock is down nearly 20% in value since
the start of the year. And it is ranked
Lowest (5) for year-ahead Timeliness.
Even though the company has been
making progress, investors were likely
wary about the difficult operating environ-
ment it has been facing, and whether
P&G’s restructuring efforts will take hold
in the near term.
The company is poised to rebound
this year. (Fiscal year ends June 30th.)
To review, P&G had been hit hard by an
unfavorable currency environment over
the past few years, as the strength of the
U.S. dollar eroded some of the top-line
gains from overseas markets. Neverthe-
less, the company has been pruning its
portfolio and focusing on bolstering its
remaining brands and product lines. Too,
it will likely continue to strengthen its e-
commerce division and distribution
network to help expand its reach. What’s
more, the company may ramp up branding
initiatives and merchandising and market-
ing campaign to gain market share. In all,
share earnings ought to increase 8%, on a

3% revenue advance this year. Plus, the
bottom line will likely grow at a mid-
single-digit clip in fiscal 2019.
Restructuring efforts are under way.
Management will probably continue to
concentrate on cost controls and prod-
uctivity improvements, though we imagine
it will scale back streamlining efforts. In
April, the company acquired the Consumer
Health business of Darmstadt, Germany-
based Merck KGaA for roughly 3.4 million
euros. This addition should help expand
P&G’s geographic reach. Likewise, Procter
is planning to end its OTC joint venture
with Teva in July, and this deal will likely
replace the lost business from that dis-
banded partnership.
P&G has been shoring up its finances.
The company recently made a tender offer,
and bought back approximately $1.4 bil-
lion of its long-term debt. This move
should reduce interest expense.
This issue offers worthwhile total re-
turn potential over the coming 3- to 5-
year span. The stock’s attractive dividend
yield, as well as the company’s defensive
qualities, adds to its investment appeal.
Orly Seidman June 22, 2018

LEGENDS
14.0 x ″Cash Flow″ p sh

. . . . Relative Price Strength
Options: Yes

Shaded area indicates recession
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Target Price Range
2021 2022 2023

SMUCKER (J.M.) CO. NYSE-SJM 109.14 15.0 15.7
17.0 0.81 2.9%

TIMELINESS 3 Raised 3/2/18

SAFETY 1 Raised 5/1/09

TECHNICAL 4 Lowered 7/6/18

BETA .75 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 175 (+60%) 15%
Low 140 (+30%) 9%

Insider Decisions
S O N D J F M A M

to Buy 1 0 0 0 0 0 0 0 0
Options 0 0 0 0 0 0 0 0 0
to Sell 0 0 0 1 1 0 0 0 0

Institutional Decisions
3Q2017 4Q2017 1Q2018

to Buy 315 306 329
to Sell 363 306 338
Hld’s(000) 93087 87895 91258

High: 64.3 56.7 62.7 66.3 80.3 89.4 114.7 107.7 125.3 157.3 143.7 133.4
Low: 46.6 37.2 34.1 53.3 61.2 70.5 86.5 87.1 97.3 117.4 99.6 96.1

% TOT. RETURN 6/18

THIS VL ARITH.*

STOCK INDEX

1 yr. -6.7 13.9
3 yr. 6.5 32.8
5 yr. 17.2 71.5

CAPITAL STRUCTURE as of 4/30/18
Total Debt $4832.0 mill. Due in 5 Yrs $2094 mill.
LT Debt $4688.0 mill. LT Interest $174.0 mill.
(Total interest coverage: 7.20)

(37% of Cap’l)
Leases, Uncapitalized Annual rentals $42.8 mill.

Pension Assets-4/18 $639.7 mill.
Oblig. $497.0 mill.

Pfd Stock None
Common Stock 113,535,111 shs.
as of 6/12/18
MARKET CAP: $12.4 billion (Large Cap)

CURRENT POSITION 2015 2016 04/30/18
($MILL.)

Cash Assets 109.8 166.8 192.6
Receivables 450.1 438.7 385.6
Inventory (FIFO) 899.4 905.7 854.4
Other 114.1 130.6 122.4
Current Assets 1573.4 1641.8 1555.0
Accts Payable 459.4 477.2 512.1
Debt Due 284.0 953.0 144.0
Other 469.6 402.4 377.7
Current Liab. 1213.0 1832.6 1033.8

ANNUAL RATES Past Past Est’d ’15-’17
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 5.0% 6.0% 4.0%
‘‘Cash Flow’’ 9.5% 7.0% 5.0%
Earnings 8.5% 5.5% 6.5%
Dividends 10.0% 9.0% 5.0%
Book Value 7.0% 6.0% 6.0%

Fiscal
Year

Begins

Full
Fiscal
Year

QUARTERLY SALES ($ mill.) A

Jul.31 Oct.31 Jan.31 Apr.30

2015 1952.0 2077.7 1973.9 1807.6 7811.2
2016 1815.8 1913.9 1878.8 1783.8 7392.3
2017 1748.9 1923.6 1903.3 1781.3 7357.1
2018 1975 2150 2125 2025 8275
2019 2010 2200 2175 2065 8450
Fiscal
Year

Begins

Full
Fiscal
Year

EARNINGS PER SHARE A B

Jul.31 Oct.31 Jan.31 Apr.30

2015 1.32 1.62 1.76 1.19 5.89
2016 1.57 1.76 1.70 1.46 6.49
2017 1.12 1.71 2.15 1.99 6.97
2018 1.35 1.95 2.00 1.80 7.10
2019 1.55 2.10 2.10 1.95 7.70

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID C ■

Mar.31 Jun.30 Sep.30 Dec.31

2014 .58 .58 .64 .64 2.44
2015 .64 .64 .67 .67 2.62
2016 .67 .67 .75 .75 2.84
2017 .75 .75 .78 .78 3.06
2018 .78 .78

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

26.36 28.24 34.91 37.84 37.83 46.22 31.73 38.66 42.27 50.10 55.38 55.17 47.61 67.16
2.86 3.20 3.52 3.97 3.94 4.42 3.73 5.90 7.06 6.75 7.85 8.30 6.87 9.75
2.19 2.40 2.60 2.65 2.89 3.15 3.77 4.37 4.79 4.73 5.37 5.64 5.35 5.89
.83 .92 1.02 1.08 1.14 1.22 1.31 1.45 1.68 1.92 2.08 2.32 2.56 2.68

1.00 2.00 1.50 1.11 1.00 1.40 .92 1.15 1.58 2.49 1.94 2.75 2.07 1.73
22.59 24.13 28.88 30.34 31.62 32.95 41.71 44.71 46.35 46.82 48.35 49.46 59.27 60.26
49.77 50.17 58.54 56.95 56.78 54.62 118.42 119.12 114.17 110.28 106.49 101.70 119.58 116.31
16.5 18.4 18.1 17.1 16.5 16.9 12.0 12.5 13.2 16.2 16.0 18.3 19.6 20.1
.90 1.05 .96 .91 .89 .90 .72 .83 .84 1.02 1.02 1.03 1.03 1.01

2.3% 2.1% 2.2% 2.4% 2.4% 2.3% 2.9% 2.7% 2.7% 2.5% 2.4% 2.2% 2.4% 2.3%

3757.9 4605.3 4825.7 5525.8 5897.7 5610.6 5692.7 7811.2
17.5% 22.1% 23.0% 20.1% 20.5% 21.4% 19.2% 20.0%
119.8 181.9 239.6 208.4 250.9 256.4 268.4 430.1
321.4 520.3 566.5 535.6 584.5 588.0 552.9 704.2

32.9% 33.1% 29.6% 35.3% 32.6% 32.8% 26.6% 29.1%
8.6% 11.3% 11.7% 9.7% 9.9% 10.5% 9.7% 9.0%
337.7 744.7 1154.3 1026.5 998.4 648.1 1029.7 360.4
910.0 900.0 1304.0 2020.5 1967.8 1879.8 5944.9 5146.0

4939.9 5326.3 5292.4 5163.4 5148.8 5029.6 7086.9 7008.5
6.0% 8.9% 9.1% 8.0% 8.9% 9.1% 4.5% 6.5%
6.5% 9.8% 10.7% 10.4% 11.4% 11.7% 7.8% 10.0%
4.3% 6.6% 7.0% 6.2% 7.0% 7.0% 4.2% 5.5%
34% 32% 34% 40% 38% 40% 46% 45%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

65.17 64.78 72.90 74.80 Sales per sh A 83.85

10.33 10.64 11.05 11.75 ‘‘Cash Flow’’ per sh 13.90

6.49 6.97 7.10 7.70 Earnings per sh A B 9.30

3.00 3.12 3.18 3.36 Div’ds Decl’d per sh C ■ 3.90

1.70 2.83 3.15 2.65 Cap’l Spending per sh 2.75

60.39 69.48 73.50 77.55 Book Value per sh D 91.00

113.44 113.57 113.50 113.00 Common Shs Outst’g E 110.00

21.0 17.0 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 17.0

1.10 .85 Relative P/E Ratio .95

2.2% 2.6% Avg Ann’l Div’d Yield 2.5%

7392.3 7357.1 8275 8450 Sales ($mill) A 9225

22.4% 22.7% 21.0% 21.5% Operating Margin 22.5%

419.0 413.1 450 465 Depreciation ($mill) 510

752.5 795.1 805 865 Net Profit ($mill) 1020

27.5% 26.6% 24.5% 24.5% Income Tax Rate 24.0%

10.2% 10.8% 9.7% 10.2% Net Profit Margin 11.1%

d190.8 521.2 d675 d400 Working Cap’l ($mill) 775

4445.5 4688.0 5450 5300 Long-Term Debt ($mill) 5800

6850.2 7891.1 8345 8765 Shr. Equity ($mill) 10010

7.4% 7.0% 6.5% 7.0% Return on Total Cap’l 7.0%

11.0% 10.1% 9.5% 10.0% Return on Shr. Equity 10.0%

6.0% 5.6% 5.5% 5.5% Retained to Com Eq 6.0%

45% 44% 45% 44% All Div’ds to Net Prof 42%

Company’s Financial Strength A+
Stock’s Price Stability 90
Price Growth Persistence 70
Earnings Predictability 95

(A) FY ends April 30th of the following calendar
year. (B) Dil. egs. Excl. nonrecur./disc.
gain/(loss): ’02, (17¢); ’03, (19¢); ’04, (36¢);
’05, (20¢); ’06, (13¢); ’07, (15¢); ’08, (65¢); ’09,

(22¢); ’10, (74¢); ’11, (67¢); ’12, (37¢); ’13,
(22¢); ’14, ($2.02); ’15, (13¢); ’16, ($1.39); ’17,
$4.81. Egs. may not sum due to share change.
Next egs. report due late August. (C) Div’d paid

in Mar., June, Sept., Dec. ■ Div’d reinvest. plan
avail. Paid $5-a-shr. spcl. div’d., 10/08. (D) Incl.
intang. In FY ’17: $104.41/sh. (E) In mill. (F)
Merged with Folgers.

BUSINESS: The J.M. Smucker Co. is a leading manufacturer of
jams, jellies, coffee, and peanut butter. Also produces cooking oils,
ice-cream toppings, juices, baking ingredients, and pet foods. In ad-
dition to the Smucker’s brand, the company markets products un-
der numerous other brands including Folgers, Jif, Crisco, Pillsbury,
Dunkin’ Donuts, Cafe Bustelo, Uncrustables, Natural Balance,

Meow Mix, Milk-Bone, 9Lives, Kibbles ’n Bits, Pup-Peroni, and Na-
ture’s Recipe. Has about 7,000 employees. Smucker family owns
3.9% of stock. Off./dir. own 3.5%; The Vanguard Group 10.1%
(7/17 Proxy). Chrmn.: Richard Smucker. CEO & President: Mark
Smucker. Inc.: Ohio. Address: One Strawberry Lane, Orrville, OH
44667. Telephone: 330-682-3000. Internet: www.jmsmucker.com.

Fiscal 2017 (ended April 30, 2018) con-
cluded on a weaker-than-expected
note for J.M. Smucker. The company
posted adjusted April-period earnings of
$1.99, which, while up year over year, fell
well short of our expectation. (Note: Our
per-share presentation includes amortiza-
tion expense.) The primary culprit was an-
other difficult performance from the U.S.
Pet Foods unit, with flat sales leading to a
13% decrease in operating profit. The U.S.
Retail Consumer Foods division also
struggled, with declines in sales of Jif
peanut butter and Pillsbury baking prod-
ucts keeping profit growth in check. One
silver lining during an otherwise lack-
luster quarter was an improvement in the
U.S. Retail Coffee segment, which had
struggled earlier in the fiscal year.
We are lowering our share-net es-
timates for both fiscal 2018 and 2019.
The downward revisions reflect a number
of factors, some industrywide and others
company specific. In general, Smucker op-
erates in the ultracompetitive center-of-
the-store isles, where pricing and promo-
tional activity is fierce. This, along with
the expected uptick in operating costs,

particularly for peanuts, proteins, packag-
ing, and freight, will likely weigh on mar-
gins. Further, in order to try to reverse
some of the aforementioned top-line weak-
ness, Smucker is expected to invest heav-
ily in advertising, marketing, and product
innovation over the next few fiscal years.
The transformation of the company is
ongoing. In a nutshell, Smucker is
focused on reducing its exposure to the
maturing consumer foods category and in-
creasing its stakes in the coffee and pet
products arenas. On point, the company
recently completed the purchase of Ains-
worth Pet Nutrition, a leading producer of
pet food and pet snacks, for $1.7 billion,
and announced plans to explore a poten-
tial divestiture of its U.S. baking line
(Pillsbury). In time, these moves should
have a positive impact on margins.
Smucker shares are down more than
10% since our late-April report. This
likely reflects the weaker-than-expected
conclusion to fiscal 2017 and the reduced
bottom-line outlook for fiscal 2018. The
pullback, though, makes recovery poten-
tial to 2021-2023 more appealing.
William G. Ferguson July 20, 2018

LEGENDS
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Options: Yes
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Target Price Range
2021 2022 2023

WALMART, INC. NYSE-WMT 87.90 18.4 19.9
15.0 0.98 2.4%

TIMELINESS 4 Raised 11/24/17

SAFETY 1 Raised 2/15/02

TECHNICAL 2 Lowered 4/20/18

BETA .70 (1.00 = Market)

2021-23 PROJECTIONS
Ann’l Total

Price Gain Return
High 140 (+60%) 14%
Low 115 (+30%) 10%

Insider Decisions
J J A S O N D J F

to Buy 0 0 0 0 0 0 0 0 0
Options 10 6 1 0 6 0 0 14 2
to Sell 1 0 1 1 0 6 1 0 0

Institutional Decisions
2Q2017 3Q2017 4Q2017

to Buy 713 704 718
to Sell 691 705 648
Hld’s(000) 998023 995036 893157

High: 51.4 63.8 57.5 56.3 60.0 77.6 81.4 88.1 91.0 75.2 100.1 110.0
Low: 42.1 43.1 46.3 47.8 48.3 57.2 67.7 72.3 56.3 60.2 65.3 84.8

% TOT. RETURN 3/18

THIS VL ARITH.*

STOCK INDEX

1 yr. 26.4 9.7
3 yr. 17.3 24.3
5 yr. 35.4 68.8

CAPITAL STRUCTURE as of 1/31/18
Total Debt $46487 mill. Due in 5 Yrs $12524 mill.
LT Debt $36825 mill. LT Interest $2300 mill.
Incl. $6780 mill. capitalized leases.
(Total interest coverage: 10.0x) (32% of Cap’l)

Leases, Uncapitalized Annual rentals $2270 mill.

No Defined Benefit Pension Plan
Pfd Stock None

Common Stock 2,950,696,818 shs.
as of 3/28/18

MARKET CAP: $259 billion (Large Cap)

CURRENT POSITION 2015 2016 1/31/18
($MILL.)

Cash Assets 8705 6867 6756
Receivables 5624 5835 5614
Inventory (LIFO) 44469 43046 43783
Other 1441 1941 3511
Current Assets 60239 57689 59664
Accts Payable 38487 41433 46092
Debt Due 6004 3920 9662
Other 20128 21575 22767
Current Liab. 64619 66928 78521

ANNUAL RATES Past Past Est’d ’14-’16
of change (per sh) 10 Yrs. 5 Yrs. to ’21-’23
Sales 7.5% 5.0% 5.0%
‘‘Cash Flow’’ 7.5% 4.0% 6.5%
Earnings 6.0% 3.0% 5.5%
Dividends 12.5% 9.5% 8.0%
Book Value 7.0% 5.0% 4.0%

Fiscal
Year

Begins

Full
Fiscal
Year

QUARTERLY SALES ($ mill.) A

Apr.30 Jul.31 Oct.31 Jan.31

2015 114826 120229 117408 129667 482130
2016 115904 120854 118179 130936 485873
2017 117542 123355 123179 136267 500343
2018 120625 125250 123700 136425 506000
2019 125150 130000 128350 141500 525000
Fiscal
Year

Begins

Full
Fiscal
Year

EARNINGS PER SHARE A B

Apr.30 Jul.31 Oct.31 Jan.31

2015 1.03 1.08 1.03 1.43 4.57
2016 .98 1.07 .98 1.30 4.32
2017 1.00 1.08 1.00 1.33 4.42
2018 1.10 1.25 1.10 1.50 4.95
2019 1.15 1.30 1.15 1.65 5.25

Cal- Full
endar Year

QUARTERLY DIVIDENDS PAID ■ C

Mar.31 Jun.30 Sep.30 Dec.31

2014 .48 .48 .48 .48 1.92
2015 .49 .49 .49 .49 1.96
2016 .50 .50 .50 .50 2.00
2017 .51 .51 .51 .51 2.04
2018 .52

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

56.09 60.00 68.02 75.79 84.40 95.34 103.34 107.82 119.98 130.76 141.57 147.32 150.45 152.48
2.61 2.95 3.47 3.78 4.27 4.83 5.16 5.64 6.42 6.92 7.69 7.92 7.93 7.64
1.81 2.03 2.41 2.63 2.92 3.16 3.42 3.66 4.07 4.45 5.02 5.11 5.07 4.57
.30 .36 .52 .60 .67 .88 .95 1.09 1.21 1.46 1.59 1.88 1.92 1.96

8.95 10.12 11.67 12.77 14.91 16.26 16.63 18.69 19.49 20.86 23.04 23.59 25.22 25.47
4395.0 4311.0 4234.0 4165.0 4131.0 3973.0 3925.0 3786.0 3516.0 3418.0 3314.0 3233.0 3228.0 3162.0

30.3 26.9 22.8 18.3 16.0 14.9 16.2 13.9 13.1 12.4 13.5 14.9 15.4 15.5
1.66 1.53 1.20 .97 .86 .79 .97 .93 .83 .78 .86 .84 .81 .78
.5% .7% .9% 1.2% 1.4% 1.9% 1.7% 2.1% 2.3% 2.7% 2.3% 2.5% 2.5% 2.8%

405607 408214 421849 446950 469162 476294 485651 482130
24.5% 25.4% 25.3% 25.0% 24.9% 24.8% 24.8% 25.1%
7.3% 7.6% 7.9% 7.7% 7.7% 7.7% 7.6% 7.0%
7720 8416 8970 10130 10773 10942 11453 11528

13512 14204 14921 15523 16999 16728 16426 14694
34.2% 34.1% 34.0% 33.4% 31.0% 32.2% 31.9% 30.3%
3.3% 3.5% 3.5% 3.5% 3.6% 3.5% 3.4% 3.0%

d6441 d7230 d6591 d7325 d11878 d8160 d1994 d4380
34549 36401 43842 47079 41417 44559 43692 44030
65285 70749 68542 71315 76343 76255 81394 80546
14.5% 14.1% 14.1% 14.0% 15.3% 14.7% 14.0% 12.6%
20.7% 20.1% 21.8% 21.8% 22.3% 21.9% 20.2% 18.2%
15.0% 14.1% 15.3% 14.7% 15.2% 13.9% 12.6% 10.4%

28% 30% 30% 33% 32% 37% 38% 43%

2016 2017 2018 2019 © VALUE LINE PUB. LLC 21-23

159.41 166.25 168.65 180.40 Sales per sh A 209.45

7.72 7.91 8.80 9.30 ‘‘Cash Flow’’per sh 11.20

4.32 4.42 4.95 5.25 Earnings per sh A B 6.75

2.00 2.04 2.08 2.12 Div’ds Decl’d per sh ■ C 3.10

25.52 26.38 24.00 25.00 Book Value per sh 32.00

3048.0 3010.0 3000.0 2910.0 Common Shs Outst’g D 2600.0

16.2 18.6 Bold figures are

Value Line

estimates

Avg Ann’l P/E Ratio 19.0

.85 1.00 Relative P/E Ratio 1.20

2.9% 2.5% Avg Ann’l Div’d Yield 2.8%

485873 500343 506000 525000 Sales ($mill) A 565500

25.6% 25.6% 25.0% 25.0% Gross Margin 25.0%

6.7% 6.7% 6.5% 6.5% Operating Margin 7.0%

11695 11700 11910 12080 Number of Stores 12605

13452 13283 14400 14950 Net Profit ($mill) 17550

30.6% 30.4% 25.5% 25.5% Income Tax Rate 25.0%

2.8% 2.7% 2.8% 2.8% Net Profit Margin 3.1%

d9239 d18857 d15000 d8800 Working Cap’l ($mill) 5300

42018 36825 42500 45200 Long-Term Debt ($mill) 48000

77798 79404 72000 72750 Shr. Equity ($mill) 86400

12.1% 11.4% 12.5% 12.5% Return on Total Cap’l 13.0%

17.3% 16.7% 20.0% 20.5% Return on Shr. Equity 20.5%

9.3% 9.0% 9.5% 10.5% Retained to Com Eq 10.5%

46% 46% 42% 40% All Div’ds to Net Prof 48%

Company’s Financial Strength A++
Stock’s Price Stability 95
Price Growth Persistence 25
Earnings Predictability 95

(A) Fiscal year ends Jan. 31st of following
calendar year. Sales exclude rentals from li-
censed depts. (B) Based on diluted shares.
May not sum due to rounding. Excls. n/r

(losses)/gains: ’01, ($0.01); ’05, $0.03; ’08,
($0.07); ’09, $0.04; ’10, $0.40; ’11, $0.03; ’13,
($0.23); ’15 ($0.08). Next earnings report due
mid-May. (C) Divds. historically paid in early

Mar., May, Aug., and Dec.■ Dividend reinvest-
ment plan available.
(D) In millions.

BUSINESS: Wal-Mart Stores, Inc. owns the world’s largest retail
chain, operating 3,522 supercenters (includes grocery depart-
ments), 415 discount stores, 660 Sam’s Clubs, and 735 Neighbor-
hood Markets in the U.S., plus 6,363 foreign stores, many in Latin
America, with the rest in Asia, Canada, and the U.K. as of 1/31/18.
Total store space: 1.164 billion square feet. Retail space is largely

owned, and most stores are within 400 miles of a distribution cen-
ter. Groceries accounted for 56% of U.S. sales; sales per square
foot in 2016: about $420. Has 2,300,000 employees. Off./dir. own
51.6% of shares (4/18 proxy). Chairman: Gregory B. Penner. CEO
and Pres.: Doug McMillon. Inc.: DE. Addr.: 702 S.W. 8th St., Ben-
tonville, AR 72716. Tel.: 479-273-4000. Internet: www.walmart.com.

Walmart’s stock has fallen back to
earth. The shares were up over 60% in
the 12 months leading up to the release of
fiscal first-quarter results. That report did
not go over well with investors, and the
shares are down around 20% since the
release. The bottom line was $0.04 shy of
the average Wall Street estimate. The
company expedited the start of some in-
itiatives to take advantage of tax reform,
which increased expenses and drove part
of the miss. Domestic same-store sales
rose 2.6% on a 1.6% rise in traffic. New
technologies and apps that manage mark-
down activity and help associates improve
in-stock levels contributed to the solid re-
sult. The e-commerce business slowed with
Web-initiated sales (includes ship-to-home,
ship-to-store, pick up today, online gro-
cery, and transactions through Jet.com
and smaller e-commerce brands) growing
23%, versus 50% in the fiscal third
quarter. The company anniversaried the
Jet.com acquisition and encountered an
operational mishap that hindered results.
Still, management is confident the growth
rate will bounce back, resulting in a 40%
advance for the Web business in 2018.

Walmart is proving to be an om-
nichannel thought leader. The company
was way ahead of rivals in establishing in-
novative ways to merge the online and in-
store shopping experiences. The most suc-
cessful initiative has been grocery pickup,
which rolled out to 1,100 locations over the
past 18 months, and is expected to arrive
at 1,000 more this year. New ‘‘pickup
towers’’ at 118 locations make this process
even faster and easier than going into a
designated area of a supercenter. Notably,
customers that regularly buy both in store
and online spend about double the amount
of conventional shoppers.
Although unfavorably ranked, the
shares offer compelling risk-adjusted
long-term price appreciation poten-
tial at current price levels. The finan-
cial strength of Walmart’s core customer
group — households making less than
$50,000 per year—is improving thanks to
higher wages, relatively low unemploy-
ment, and tax reform. This, coupled with
Walmart’s pristine execution of its om-
nichannel strategy, should translate into
steady earnings growth in coming years.
Kevin Downing April 27, 2018

LEGENDS
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. . . . Relative Price Strength
Options: Yes

Shaded area indicates recession
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US Markets are closed

Church & Dwight Co., Inc. (CHD)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

53.79 -0.98 (-1.79%)
At close: 4:02PM EDT

53.82 +0.05 (0.09%)
After hours: 4:11PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 19 18 20 21

Avg. Estimate 0.47 0.57 2.27 2.44

Low Estimate 0.46 0.52 2.23 2.29

High Estimate 0.5 0.59 2.28 2.5

Year Ago EPS 0.41 0.49 1.94 2.27

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 15 14 18 19

Avg. Estimate 1.01B 1.03B 4.11B 4.23B

Low Estimate 998M 1.01B 4.08B 4.15B

High Estimate 1.02B 1.07B 4.13B 4.29B

Year Ago Sales 898M 967.9M 3.78B 4.11B

Sales Growth (year/est) 12.10% 6.40% 8.70% 3.00%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 0.39 0.47 0.5 0.61

EPS Actual 0.41 0.49 0.52 0.63

Difference 0.02 0.02 0.02 0.02

Surprise % 5.10% 4.30% 4.00% 3.30%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 0.47 0.57 2.27 2.44

7 Days Ago 0.47 0.57 2.27 2.44

30 Days Ago 0.47 0.57 2.27 2.44

60 Days Ago 0.47 0.57 2.27 2.44

90 Days Ago 0.49 0.58 2.27 2.44

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days 1 N/A 1 1

Up Last 30 Days 1 N/A 1 3

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days N/A 1 1 1

Growth Estimates CHD Industry Sector S&P 500

Current Qtr. 14.60% N/A N/A 0.43

Next Qtr. 16.30% N/A N/A 0.47

Current Year 17.00% N/A N/A 0.22

Next Year 7.50% N/A N/A 0.10

Next 5 Years (per annum) 10.45% N/A N/A 0.11

Past 5 Years (per annum) 9.85% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (18)

Upgrades & Downgrades

Upgrade Macquarie: Neutral to
Outperform

5/7/2018

Downgrade Deutsche Bank: Buy to
Hold

4/20/2018

Upgrade Oppenheimer: Perform to
Outperform

2/7/2018

Initiated Deutsche Bank: to Buy 12/14/2017

Upgrade Societe Generale: Hold to
Buy

11/29/2017

Initiated Macquarie: to Neutral 9/15/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 62.00
Current 53.79

Average 51.50

Low 44.00

CHD 53.79 -0.98 -1.79% : Church & Dwight Company, Inc. - Yahoo Finance https://finance.yahoo.com/quote/chd/analysis?p=chd
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US Markets are closed

The Coca-Cola Company (KO)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

45.12 -0.13 (-0.29%)
At close: 4:00PM EDT

45.21 +0.09 (0.20%)
After hours: 4:21PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 20 19 26 26

Avg. Estimate 0.6 0.56 2.08 2.25

Low Estimate 0.53 0.54 2.03 2.17

High Estimate 0.62 0.6 2.13 2.4

Year Ago EPS 0.59 0.5 1.91 2.08

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 16 15 23 23

Avg. Estimate 8.55B 8.13B 31.66B 32.73B

Low Estimate 8.22B 7.79B 30.86B 31.03B

High Estimate 8.77B 8.89B 32.86B 34.57B

Year Ago Sales 9.71B 9.06B 35.42B 31.66B

Sales Growth (year/est) -11.90% -10.30% -10.60% 3.40%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 0.58 0.49 0.39 0.46

EPS Actual 0.59 0.5 0.39 0.47

Difference 0.01 0.01 0 0.01

Surprise % 1.70% 2.00% 0.00% 2.20%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 0.6 0.56 2.08 2.25

7 Days Ago 0.6 0.56 2.09 2.26

30 Days Ago 0.61 0.57 2.09 2.26

60 Days Ago 0.61 0.57 2.1 2.27

90 Days Ago 0.63 0.56 2.09 2.26

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days N/A N/A N/A N/A

Up Last 30 Days 1 N/A N/A N/A

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days 1 1 1 1

Growth Estimates KO Industry Sector S&P 500

Current Qtr. 1.70% N/A N/A 0.43

Next Qtr. 12.00% N/A N/A 0.47

Current Year 8.90% N/A N/A 0.22

Next Year 8.20% N/A N/A 0.10

Next 5 Years (per annum) 7.23% N/A N/A 0.11

Past 5 Years (per annum) -2.93% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (24)

Upgrades & Downgrades

Upgrade Barclays: Equal-Weight to
Overweight

5/17/2018

Upgrade Goldman Sachs: Sell to
Neutral

4/17/2018

Upgrade Evercore ISI Group: In-Line
to Outperform

1/12/2018

Initiated Deutsche Bank: to Buy 12/14/2017

Upgrade Wells Fargo: Market
Perform to Outperform

11/14/2017

Initiated Daiwa Capital: to
Outperform

6/13/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 61.00
Current 45.12

Average 49.67

Low 44.00

KO 45.12 -0.13 -0.29% : Coca-Cola Company (The) - Yahoo Finance https://finance.yahoo.com/quote/ko/analysis?p=ko
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US Markets are closed

Federal Realty Investment Trust (FRT)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

123.16 -0.82 (-0.66%)
At close: 4:02PM EDT

123.16 0.00 (0.00%)
After hours: 4:41PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 4 4 5 6

Avg. Estimate 0.77 0.78 3.19 3.3

Low Estimate 0.76 0.76 3.14 2.92

High Estimate 0.81 0.81 3.25 3.64

Year Ago EPS 1.05 1.47 3.97 3.19

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 10 10 11 12

Avg. Estimate 223.53M 227.1M 907.59M 953.84M

Low Estimate 221.34M 223M 894.54M 921M

High Estimate 227.1M 230.85M 917.8M 979.8M

Year Ago Sales 208.05M 217.95M 857.35M 907.59M

Sales Growth (year/est) 7.40% 4.20% 5.90% 5.10%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 0.8 0.72 0.73 0.78

EPS Actual 1.05 1.47 0.67 0.81

Difference 0.25 0.75 -0.06 0.03

Surprise % 31.20% 104.20% -8.20% 3.80%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 0.77 0.78 3.19 3.3

7 Days Ago 0.77 0.78 3.19 3.3

30 Days Ago 0.77 0.78 3.18 3.35

60 Days Ago 0.77 0.78 3.18 3.34

90 Days Ago 0.8 0.81 3.21 3.41

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days N/A N/A N/A N/A

Up Last 30 Days 1 N/A 1 1

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days N/A N/A N/A N/A

Growth Estimates FRT Industry Sector S&P 500

Current Qtr. -26.70% N/A N/A 0.43

Next Qtr. -46.90% N/A N/A 0.47

Current Year -19.60% N/A N/A 0.22

Next Year 3.40% N/A N/A 0.10

Next 5 Years (per annum) 5.00% N/A N/A 0.11

Past 5 Years (per annum) 15.99% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (14)

Upgrades & Downgrades

Upgrade SunTrust Robinson
Humphrey: Hold to Buy

6/25/2018

Upgrade DA Davidson: Neutral to
Buy

6/25/2018

Upgrade UBS: Neutral to Buy 11/9/2017

Initiated BMO Capital: to
Outperform

9/12/2017

Downgrade Evercore ISI Group: In-
Line to Underperform

8/14/2017

Upgrade Bank of America: Neutral
to Buy

7/21/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 145.00
Current 123.16

Average 134.36

Low 120.00

FRT 123.16 -0.82 -0.66% : Federal Realty Investment Trust - Yahoo Finance https://finance.yahoo.com/quote/frt/analysis?p=frt

1 of 1

WP-52 
McKenzie 

Page 4 of 9
t- nal,.nanct 

fow nn DO 

v---·· 
t 

_/ 

--
t 

) 

> .. 

ll f t 

·-·----

Hiqh 1"5l10 

El 



US Markets are closed

Kellogg Company (K)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

68.96 -1.69 (-2.39%)
At close: 4:01PM EDT

68.96 0.00 (0.00%)
After hours: 4:45PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 19 18 19 22

Avg. Estimate 1.05 1.13 4.45 4.69

Low Estimate 1.01 1.06 4.34 4.13

High Estimate 1.11 1.15 4.5 5

Year Ago EPS 0.97 1.05 4.04 4.45

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 15 15 18 19

Avg. Estimate 3.29B 3.4B 13.41B 13.62B

Low Estimate 3.2B 3.28B 13.04B 13.23B

High Estimate 3.39B 3.5B 13.71B 14.16B

Year Ago Sales 3.19B 3.27B 12.92B 13.41B

Sales Growth (year/est) 3.30% 4.00% 3.80% 1.60%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 0.92 0.94 0.96 1.08

EPS Actual 0.97 1.05 0.96 1.23

Difference 0.05 0.11 0 0.15

Surprise % 5.40% 11.70% 0.00% 13.90%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 1.05 1.13 4.45 4.69

7 Days Ago 1.05 1.13 4.45 4.7

30 Days Ago 1.05 1.13 4.45 4.7

60 Days Ago 1.05 1.14 4.45 4.7

90 Days Ago 1.1 1.18 4.45 4.7

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days 1 1 1 1

Up Last 30 Days 1 1 2 1

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days 1 2 2 2

Growth Estimates K Industry Sector S&P 500

Current Qtr. 8.20% N/A N/A 0.43

Next Qtr. 7.60% N/A N/A 0.47

Current Year 10.10% N/A N/A 0.22

Next Year 5.40% N/A N/A 0.10

Next 5 Years (per annum) 6.70% N/A N/A 0.11

Past 5 Years (per annum) 1.90% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (20)

Upgrades & Downgrades

Initiated Piper Jaffray: to
Overweight

5/25/2017

Downgrade Bernstein: Mkt Perform to
Underperform

3/21/2017

Initiated Deutsche Bank: to Hold 2/15/2017

Downgrade Credit Suisse: Outperform
to Neutral

12/7/2016

Upgrade Goldman: Sell to Neutral 3/16/2016

Upgrade
Credit Agricole:
Underperform to
Outperform

1/8/2016

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 90.00
Current 68.96

Average 69.60

Low 54.00

K 68.96 -1.69 -2.39% : Kellogg Company - Yahoo Finance https://finance.yahoo.com/quote/k/analysis?p=k
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US Markets are closed

Kimberly-Clark Corporation (KMB)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

103.90 -2.57 (-2.41%)
At close: 4:03PM EDT

103.11 -0.79 (-0.76%)
After hours: 5:16PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 14 12 17 18

Avg. Estimate 1.58 1.7 6.82 7.15

Low Estimate 1.52 1.64 6.64 6.78

High Estimate 1.66 1.77 7.1 7.5

Year Ago EPS 1.49 1.6 6.23 6.82

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 10 9 14 15

Avg. Estimate 4.62B 4.58B 18.53B 18.72B

Low Estimate 4.5B 4.49B 18.18B 18.03B

High Estimate 4.73B 4.72B 18.98B 19.39B

Year Ago Sales 4.55B 4.64B 18.26B 18.53B

Sales Growth (year/est) 1.50% -1.30% 1.50% 1.00%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 1.49 1.54 1.55 1.69

EPS Actual 1.49 1.6 1.57 1.71

Difference 0 0.06 0.02 0.02

Surprise % 0.00% 3.90% 1.30% 1.20%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 1.58 1.7 6.82 7.15

7 Days Ago 1.58 1.72 6.85 7.19

30 Days Ago 1.6 1.74 6.91 7.27

60 Days Ago 1.61 1.75 6.92 7.29

90 Days Ago 1.64 1.78 6.97 7.38

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days 1 N/A N/A 1

Up Last 30 Days 1 N/A N/A 1

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days 1 2 2 2

Growth Estimates KMB Industry Sector S&P 500

Current Qtr. 6.00% N/A N/A 0.43

Next Qtr. 6.20% N/A N/A 0.47

Current Year 9.50% N/A N/A 0.22

Next Year 4.80% N/A N/A 0.10

Next 5 Years (per annum) 6.20% N/A N/A 0.11

Past 5 Years (per annum) 2.11% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (16)

Upgrades & Downgrades

Initiated Morgan Stanley: to
Underweight

6/21/2018

Initiated Deutsche Bank: to Hold 12/14/2017

Downgrade Citigroup: Neutral to Sell 12/11/2017

Upgrade Societe Generale: Hold to
Buy

11/2/2017

Downgrade JP Morgan: Neutral to
Underweight

10/20/2017

Initiated Berenberg: to Hold 6/9/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 124.00
Current 103.90

Average 107.88

Low 93.00

KMB 103.90 -2.57 -2.41% : Kimberly-Clark Corporation - Yahoo Finance https://finance.yahoo.com/quote/kmb/analysis?p=kmb
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US Markets are closed

The Procter & Gamble Company (PG)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

79.72 -0.31 (-0.39%)
At close: 4:02PM EDT

79.73 +0.01 (0.01%)
After hours: 5:19PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 19 15 23 23

Avg. Estimate 0.9 1.13 4.18 4.4

Low Estimate 0.86 1.07 4.15 4.21

High Estimate 0.95 1.19 4.24 4.59

Year Ago EPS 0.85 1.09 3.92 4.18

Revenue Estimate Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

No. of Analysts 16 12 20 20

Avg. Estimate 16.57B 16.86B 66.86B 67.8B

Low Estimate 16.03B 16.31B 66.35B 65.74B

High Estimate 16.88B 17.32B 67.2B 69.61B

Year Ago Sales 16.08B 16.65B 65.06B 66.86B

Sales Growth (year/est) 3.10% 1.30% 2.80% 1.40%

Earnings History 6/29/2017 9/29/2017 12/30/2017 3/30/2018

EPS Est. 0.78 1.08 1.14 0.98

EPS Actual 0.85 1.09 1.19 1

Difference 0.07 0.01 0.05 0.02

Surprise % 9.00% 0.90% 4.40% 2.00%

EPS Trend Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Current Estimate 0.9 1.13 4.18 4.4

7 Days Ago 0.9 1.14 4.18 4.42

30 Days Ago 0.91 1.15 4.19 4.45

60 Days Ago 0.91 1.16 4.19 4.47

90 Days Ago 0.92 1.18 4.18 4.5

EPS Revisions Current Qtr. (Jun 2018) Next Qtr. (Sep 2018) Current Year (2018) Next Year (2019)

Up Last 7 Days 1 N/A 1 N/A

Up Last 30 Days 1 N/A 1 N/A

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days 1 2 1 3

Growth Estimates PG Industry Sector S&P 500

Current Qtr. 5.90% N/A N/A 0.43

Next Qtr. 3.70% N/A N/A 0.47

Current Year 6.60% N/A N/A 0.22

Next Year 5.30% N/A N/A 0.10

Next 5 Years (per annum) 5.92% N/A N/A 0.11

Past 5 Years (per annum) 0.34% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (21)

Upgrades & Downgrades

Downgrade Jefferies: Buy to Hold 7/9/2018

Downgrade Bank of America: Buy to
Neutral

4/20/2018

Downgrade Deutsche Bank: Buy to
Hold

4/20/2018

Downgrade Argus: Buy to Hold 4/20/2018

Initiated Berenberg: to Sell 2/28/2018

Upgrade Goldman Sachs: Sell to
Neutral

1/16/2018

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 91.00
Current 79.72

Average 80.98

Low 72.00

PG 79.72 -0.31 -0.39% : Procter & Gamble Company (The) - Yahoo Finance https://finance.yahoo.com/quote/pg/analysis?p=pg
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US Markets are closed

The J. M. Smucker Company (SJM)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

109.01 -1.98 (-1.78%)
At close: 4:01PM EDT

109.01 0.00 (0.00%)
After hours: 4:45PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

No. of Analysts 14 8 8 8

Avg. Estimate 1.79 2.25 8.46 8.7

Low Estimate 1.6 2.15 8.32 7.83

High Estimate 1.93 2.35 8.62 9.2

Year Ago EPS 1.51 2.02 8.06 8.46

Revenue Estimate Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

No. of Analysts 11 6 10 9

Avg. Estimate 1.96B 2.14B 8.22B 8.34B

Low Estimate 1.91B 2.11B 8.08B 8.12B

High Estimate 2.01B 2.17B 8.29B 8.52B

Year Ago Sales 1.75B 1.92B 7.36B 8.22B

Sales Growth (year/est) 11.90% 11.10% 11.70% 1.50%

Earnings History 7/30/2017 10/30/2017 1/30/2018 4/29/2018

EPS Est. 1.62 1.9 2.14 2.18

EPS Actual 1.51 2.02 2.5 2.03

Difference -0.11 0.12 0.36 -0.15

Surprise % -6.80% 6.30% 16.80% -6.90%

EPS Trend Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

Current Estimate 1.79 2.25 8.46 8.7

7 Days Ago 1.78 2.25 8.45 8.45

30 Days Ago 1.84 2.27 8.48 8.84

60 Days Ago 2 2.45 9.15 9.34

90 Days Ago 2.01 2.47 9.17 9.6

EPS Revisions Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

Up Last 7 Days N/A 1 N/A N/A

Up Last 30 Days N/A 3 N/A N/A

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days N/A N/A 1 1

Growth Estimates SJM Industry Sector S&P 500

Current Qtr. 18.50% N/A N/A 0.43

Next Qtr. 11.40% N/A N/A 0.47

Current Year 5.00% N/A N/A 0.22

Next Year 2.80% N/A N/A 0.10

Next 5 Years (per annum) 4.50% N/A N/A 0.11

Past 5 Years (per annum) 10.69% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (13)

Upgrades & Downgrades

Downgrade Credit Suisse: Neutral to
Underperform

4/16/2018

Upgrade Susquehanna: Neutral to
Positive

11/13/2017

Upgrade Jefferies: Hold to Buy 7/28/2017

Downgrade Stephens & Co.: to Equal-
Weight

7/19/2017

Upgrade Hilliard Lyons: to Long-
Term Buy

7/11/2017

Downgrade Morgan Stanley: to
Underweight

4/10/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 130.00
Current 109.01

Average 106.77

Low 89.00

SJM 109.01 -1.98 -1.78% : J.M. Smucker Company (The) New - Yahoo ... https://finance.yahoo.com/quote/sjm/analysis?p=sjm
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U.S. Markets closed

Walmart Inc. (WMT)
NYSE - NYSE Delayed Price. Currency in USD

Add to watchlist

88.07 -0.12 (-0.14%)
At close: 4:00PM EDT

88.08 +0.01 (0.01%)
After hours: 5:19PM EDT

Buy Sell

Summary Chart Conversations Statistics Profile Financials Options Holders Historical Data Analysis Sustainability

Currency in USD

Earnings Estimate Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

No. of Analysts 27 27 29 30

Avg. Estimate 1.22 1.05 4.82 4.99

Low Estimate 1.11 0.92 4.56 4.55

High Estimate 1.26 1.16 5.1 5.56

Year Ago EPS 1.08 1 4.42 4.82

Revenue Estimate Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

No. of Analysts 21 20 27 27

Avg. Estimate 126.09B 125.87B 514.45B 529.69B

Low Estimate 124.59B 124.16B 510.94B 506.68B

High Estimate 127.5B 128.18B 519.75B 541.32B

Year Ago Sales 123.36B 123.18B 500.34B 514.45B

Sales Growth (year/est) 2.20% 2.20% 2.80% 3.00%

Earnings History 7/30/2017 10/30/2017 1/30/2018 4/29/2018

EPS Est. 1.07 0.97 1.37 1.12

EPS Actual 1.08 1 1.33 1.14

Difference 0.01 0.03 -0.04 0.02

Surprise % 0.90% 3.10% -2.90% 1.80%

EPS Trend Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

Current Estimate 1.22 1.05 4.82 4.99

7 Days Ago 1.22 1.05 4.82 4.99

30 Days Ago 1.22 1.05 4.82 4.99

60 Days Ago 1.23 1.06 4.84 5.06

90 Days Ago 1.23 1.11 4.93 5.25

EPS Revisions Current Qtr. (Jul 2018) Next Qtr. (Oct 2018) Current Year (2019) Next Year (2020)

Up Last 7 Days N/A N/A N/A N/A

Up Last 30 Days N/A N/A 1 N/A

Down Last 7 Days N/A N/A N/A N/A

Down Last 30 Days N/A N/A N/A N/A

Growth Estimates WMT Industry Sector S&P 500

Current Qtr. 13.00% N/A N/A 0.43

Next Qtr. 5.00% N/A N/A 0.47

Current Year 9.00% N/A N/A 0.22

Next Year 3.50% N/A N/A 0.10

Next 5 Years (per annum) 6.47% N/A N/A 0.11

Past 5 Years (per annum) -2.61% N/A N/A N/A

S&P 500
2,815.62
+6.07 (+0.22%)

Dow 30
25,199.29
+79.40 (+0.32%)

Nasdaq
7,854.44
-0.67 (-0.01%)

Russell 2000
1,691.87
+4.61 (+0.27%)

Crude Oil
68.98
+0.90 (+1.32%)

Analyst Price Targets (26)

Upgrades & Downgrades

Downgrade Gordon Haskett: Buy to
Accumulate

5/17/2018

Upgrade Argus: Hold to Buy 4/19/2018

Downgrade Oppenheimer:
Outperform to Perform

3/2/2018

Initiated Credit Suisse: to Neutral 2/26/2018

Upgrade Goldman Sachs: Neutral
to Buy

1/18/2018

Upgrade Citigroup: Neutral to Buy 12/19/2017

More Upgrades & Downgrades

Yahoo Small Business

Data Disclaimer Help Suggestions

Privacy (Updated) About Our Ads Terms
(Updated)

High 108.00
Current 88.07

Average 95.12

Low 85.00

WMT 88.07 -0.12 -0.14% : Walmart Inc. - Yahoo Finance https://finance.yahoo.com/quote/wmt/analysis?p=wmt
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Join HelpSign In

1 Month 3 Months YTD

Interactive Chart | Fundamental Chart

Church & Dwight, Inc. is the leading U.S. producer
of sodium bicarbonate, popularly known as baking
soda, a natural product that cleans, deodorized,
leavens and buffers. The Company's ARM &
HAMMER brand is one of the nation's most trusted
trademarks for a broad range of consumer and
specialty products developed from the base of
bicarbonate and related technologies. Church &
Dwight's consumer products business is organized
into two segments: Consumer Domestic, which
encompasses both household and personal care
products, and Consumer International, which
primarily consists of personal care products. The
combination of the core ARM & HAMMER brands
and the other ten power brands make Church &
Dwight one of the leading consumer packaged
goods companies in the United States. It's third
business segment is Specialty Products. This
business is a leader in specialty inorganic
chemicals, animal nutrition, and specialty cleaners.

Quote & NewsQuote & News
Quote OverviewQuote Overview

Quotes & News

Quote Overview
Zacks NewsZacks News
Partner NewsPartner News

Zacks Research

SnapshotSnapshot
Analyst ReportAnalyst Report
Style ScoresStyle Scores
Detailed EstimatesDetailed Estimates
Comparison to IndustryComparison to Industry
Zacks Experts ViewZacks Experts View

More Research

Broker RecommendationsBroker Recommendations
Full Company ReportFull Company Report
Earnings AnnouncementsEarnings Announcements
Key Company MetricsKey Company Metrics
Broker ReportsBroker Reports
InsidersInsiders
Earnings TranscriptsEarnings Transcripts

Charts

Price, Consensus and EPSPrice, Consensus and EPS
SurpriseSurprise
Fundamental ChartsFundamental Charts
ComparativeComparative
Interactive ChartsInteractive Charts
Price and ConsensusPrice and Consensus
Price & EPS SurprisePrice & EPS Surprise
12 Month EPS12 Month EPS
Broker RecommendationsBroker Recommendations

Financials

Financial OverviewFinancial Overview
Income StatementsIncome Statements
Balance SheetBalance Sheet
Cash flow StatementsCash flow Statements

Options

Option ChainOption Chain
Options Greek MontageOptions Greek Montage

Access Zacks
Data Feed

$53.78 USD

-1.04 (-1.90%)

Updated Jul 18, 2018 03:58 PM ET

After-Market: $53.77 -0.01 (-0.02%)
5:24 PM ET

(Real Time Quote from BATS)
Zacks Rank:

3-Hold 
Style Scores:

D  Value | C  Growth | F  Momentum | D  VGM
Industry Rank:

Bottom 4%(246 out of 255)

Industry: Soap and Cleaning Materials

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 54.54

Day Low 53.52

Day High 54.75

52 Wk Low 43.21

52 Wk High 55.94

Avg. Volume 1,971,865

Market Cap 13.40 B

Dividend 0.87 ( 1.59%)

Beta 0.42

10.02%

Earnings ESP 0.64%

Most Accurate Est 0.47

Current Qtr Est 0.46

Current Yr Est 2.27

Exp Earnings Date 8/2/18

Prior Year EPS 1.94

Exp EPS Growth (3-5yr)

Forward PE 24.15

PEG Ratio 2.41

Consumer Staples » Soap and Cleaning Materials

*BMO = Before Market Open *AMC = After Market Close

*BMO

All Zacks’ Analyst Reports »

Zacks News for CHD
Other News for CHD

More Zacks News for CHD

More Other News for CHD

07/13/18-7:45AM EST Zacks

07/05/18-8:45AM EST Zacks

Zacks Private Portfolio Services

07/02/18-4:10PM EST Zacks

06/11/18-2:32PM EST Zacks

06/04/18-4:09AM EST Zacks

07/18/18-2:02AM EST Seeking Alpha

07/13/18-10:25AM EST Business Wire

07/13/18-1:23AM EST Seeking Alpha

07/10/18-3:15AM EST Seeking Alpha

D  Value | C  Growth | F  Momentum | D  VGM

Analyst | Snapshot

Zacks Rank Hold

Zacks Industry Rank Bottom 4%(246 out of 255)

Zacks Sector Rank Bottom 6% (15 out of 16)

Style Scores

Earnings ESP 0.64%

Research Reports for CHD
We use cookies to understand how you use our site and to improve your experience. This includes personalizing content and advertising. To learn more, click here. By continuing to
use our site, you accept our use of cookies, revised Privacy Policy and Terms and Conditions of Service. XI accept

May Jun Jul
45
46
47
48
49
50
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54
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56

EPS Surprise

Church & Dwight Co., Inc. - CHD - Stock Price Today - Zacks https://www.zacks.com/stock/quote/CHD?q=chd
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Join HelpSign In

1 Month 3 Months YTD

Interactive Chart | Fundamental Chart

The Coca-Cola Company is the world's largest total
beverage company. In addition to their namesake
Coca-Cola drinks, some of their household names
around the world include: AdeS soy-based
beverages, Ayataka green tea, Dasani waters, Del
Valle juices and nectars, Fanta, Georgia coffee, Gold
Peak teas and coffees, Honest Tea, Minute Maid
juices, Powerade sports drinks, Simply juices,
smartwater, Sprite, vitaminwater, and Zico coconut
water. At Coca-Cola, they are serious about making
positive contributions to world. That starts with
reducing sugar in drinks and bringing new and
different drinks to people everywhere. It also means
continuously working to reduce environmental
impact, creating rewarding careers for associates,
and bringing economic opportunity wherever they
operate.

Quote & NewsQuote & News
Quote OverviewQuote Overview

Quotes & News

Quote Overview
Zacks NewsZacks News
Partner NewsPartner News

Zacks Research

SnapshotSnapshot
Analyst ReportAnalyst Report
Style ScoresStyle Scores
Detailed EstimatesDetailed Estimates
Comparison to IndustryComparison to Industry
Zacks Experts ViewZacks Experts View

More Research

Broker RecommendationsBroker Recommendations
Full Company ReportFull Company Report
Earnings AnnouncementsEarnings Announcements
Key Company MetricsKey Company Metrics
Broker ReportsBroker Reports
InsidersInsiders
Earnings TranscriptsEarnings Transcripts

Charts

Price, Consensus and EPSPrice, Consensus and EPS
SurpriseSurprise
Fundamental ChartsFundamental Charts
ComparativeComparative
Interactive ChartsInteractive Charts
Price and ConsensusPrice and Consensus
Price & EPS SurprisePrice & EPS Surprise
12 Month EPS12 Month EPS
Broker RecommendationsBroker Recommendations

Financials

Financial OverviewFinancial Overview
Income StatementsIncome Statements
Balance SheetBalance Sheet
Cash flow StatementsCash flow Statements

Options

Option ChainOption Chain
Options Greek MontageOptions Greek Montage

Access Zacks
Data Feed

$45.12 USD

-0.13 (-0.29%)

Updated Jul 18, 2018 04:00 PM ET

After-Market: $45.11 -0.01 (-0.02%)
5:26 PM ET

(Delayed Data from NYSE)
Zacks Rank:

4-Sell
Style Scores:

D  Value | C  Growth | C  Momentum | D  VGM
Industry Rank:

Bottom 9%(233 out of 255)

Industry: Beverages - Soft drinks

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 45.19

Day Low 44.84

Day High 45.29

52 Wk Low 41.45

52 Wk High 48.62

Avg. Volume 9,791,577

Market Cap 193.03 B

Dividend 1.56 ( 3.45%)

Beta 0.74

8.05%

Earnings ESP -0.42%

Most Accurate Est 0.60

Current Qtr Est 0.60

Current Yr Est 2.08

Exp Earnings Date 7/25/18

Prior Year EPS 1.91

Exp EPS Growth (3-5yr)

Forward PE 21.55

PEG Ratio 2.68

Consumer Staples » Beverages - Soft drinks

*BMO = Before Market Open *AMC = After Market Close

*BMO

All Zacks’ Analyst Reports »

Zacks News for KO
Other News for KO

More Zacks News for KO

More Other News for KO

07/18/18-9:33AM EST Zacks

07/11/18-9:03AM EST Zacks

Zacks Private Portfolio Services

07/11/18-9:02AM EST Zacks

07/10/18-6:38PM EST Zacks

07/10/18-8:39AM EST Zacks

07/18/18-10:00AM EST CNN

07/18/18-10:00AM EST PR Web

07/18/18-9:30AM EST PR Newswire

07/18/18-2:13AM EST InvestorPlace

07/17/18-10:15AM EST PR Web

D  Value | C  Growth | C  Momentum | D  VGM

Analyst | Snapshot

Zacks Rank Sell

Zacks Industry Rank Bottom 9%(233 out of 255)

Zacks Sector Rank Bottom 6% (15 out of 16)

Style Scores

Earnings ESP -0.42%

Research Reports for KO
We use cookies to understand how you use our site and to improve your experience. This includes personalizing content and advertising. To learn more, click here. By continuing to
use our site, you accept our use of cookies, revised Privacy Policy and Terms and Conditions of Service. XI accept
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Coca-cola Company (the) - KO - Stock Price Today - Zacks https://www.zacks.com/stock/quote/KO?q=ko
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Federal Realty Investment Trust is a recognized
leader in the ownership, operation and
redevelopment of high-quality retail based properties
located primarily in major coastal markets from
Washington, D.C. to Boston as well as San
Francisco and Los Angeles. Federal Realty
Investment Trust mission is to be the preeminent
force in creating, operating, and re-imagining the
most relevant retail and mixed use environments in
the USA's largest markets that exceed the
expectations of the communities they serve in every
way while providing a superior return to
shareholders. Federal Realty Investment Trust
expertise includes creating urban, mixed-use
neighborhoods like Santana Row in San Jose,
California, Pike & Rose in North Bethesda, Maryland
and Assembly Row in Somerville, Massachusetts.
These unique and vibrant environments that
combine shopping, dining, living and working
provide a destination experience valued by their
respective communities.
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$123.15 USD

-0.81 (-0.65%)

Updated Jul 18, 2018 03:58 PM ET

After-Market: $123.15 0.00 (0.00%)
5:26 PM ET

(Real Time Quote from BATS)
Zacks Rank:

3-Hold 
Style Scores:

F  Value | D  Growth | A  Momentum | D  VGM
Industry Rank:

Bottom 18%(209 out of 255)

Industry: REIT and Equity Trust - Retail

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 123.72

Day Low 122.32

Day High 124.49

52 Wk Low 106.41

52 Wk High 135.59

Avg. Volume 429,195

Market Cap 9.08 B

Dividend 4.00 ( 3.23%)

Beta 0.25

6.00%

Earnings ESP -0.23%

Most Accurate Est 1.53

Current Qtr Est 1.53

Current Yr Est 6.18

Exp Earnings Date 8/1/18

Prior Year EPS 5.91

Exp EPS Growth (3-5yr)

Forward PE 20.18

PEG Ratio 3.36

Finance » REIT and Equity Trust - Retail

*BMO = Before Market Open *AMC = After Market Close

*AMC
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Analyst | Snapshot

Zacks Rank Hold
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Kellogg Company - it strives to make foods people
love. This includes their beloved brands -Kellogg's,
Keebler, Special K, Pringles, Kellogg's Frosted
Flakes, Pop-Tarts, Kellogg's Corn Flakes, Rice
Krispies, Cheez-It, Eggo, Mini-Wheats and more -
that nourish families so they can flourish and thrive.
Kellogg is the world's leading cereal company;
second largest producer of crackers and savory
snacks; and a leading North American frozen foods
company.
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$68.95 USD

-1.77 (-2.51%)

Updated Jul 18, 2018 03:58 PM ET

After-Market: $68.96 +0.01 (0.01%)
5:26 PM ET

(Real Time Quote from BATS)
Zacks Rank:

3-Hold 
Style Scores:

C  Value | B  Growth | F  Momentum | B  VGM
Industry Rank:

Bottom 22%(200 out of 255)

Industry: Food - Miscellaneous

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 70.71

Day Low 68.70

Day High 70.80

52 Wk Low 56.40

52 Wk High 72.24

Avg. Volume 2,302,394

Market Cap 24.50 B

Dividend 2.16 ( 3.06%)

Beta 0.52

7.29%

Earnings ESP -0.48%

Most Accurate Est 1.04

Current Qtr Est 1.04

Current Yr Est 4.45

Exp Earnings Date 8/2/18

Prior Year EPS 4.04

Exp EPS Growth (3-5yr)

Forward PE 15.87

PEG Ratio 2.18

Consumer Staples » Food - Miscellaneous

*BMO = Before Market Open *AMC = After Market Close

*BMO
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Kimberly-Clark Corporation and its well-known
global brands are an indispensable part of life for
people in more than 175 countries. Every day, nearly
a quarter of the world's population trust K-C's brands
and the solutions they provide to enhance their
health, hygiene and well-being. Kimberly-Clark
Professional partners with businesses to create
Exceptional Workplaces, helping to make them
healthier, safer and more productive. When
consumers purchase our instantly recognizable
brands, they also help make the world a better
place. They seek opportunities to make more of their
products with sustainable wood fiber, find ways to
recycle their packaging, and challenge every day to
discover ways to carry on the resources they enjoy
today for generations to come.
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$103.91 USD

-2.62 (-2.46%)

Updated Jul 18, 2018 03:58 PM ET

After-Market: $103.91 0.00 (0.00%)
5:28 PM ET

(Real Time Quote from BATS)
Zacks Rank:

4-Sell 
Style Scores:

C  Value | B  Growth | F  Momentum | C  VGM
Industry Rank:

Bottom 7%(237 out of 255)

Industry: Consumer Products - Staples

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 105.89

Day Low 103.80

Day High 105.90

52 Wk Low 97.10

52 Wk High 125.39

Avg. Volume 1,974,729

Market Cap 37.19 B

Dividend 4.00 ( 3.76%)

Beta 0.68

6.97%

Earnings ESP -1.57%

Most Accurate Est 1.57

Current Qtr Est 1.60

Current Yr Est 6.82

Exp Earnings Date 7/24/18

Prior Year EPS 6.23

Exp EPS Growth (3-5yr)

Forward PE 15.46

PEG Ratio 2.22

Consumer Staples » Consumer Products - Staples

*BMO = Before Market Open *AMC = After Market Close

*BMO
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The Procter & Gamble Company is engaged in the
manufacture and sale of a range of branded
consumer packaged goods. The company operates
in five segments: Beauty, Grooming, Health Care,
Fabric Care and Home Care, and Baby Care and
Family Care. The Beauty segment provides
antiperspirants, deodorants, cosmetics, hair care
products, personal cleansings, prestige products,
and skin care products. The Grooming segment
offers blades and razors, electronic hair removal
devices, hair care appliances. The Health Care
segment provides feminine care, gastrointestinal,
incontinence, rapid diagnostics, respiratory, oral
care, and other personal health care products. The
Fabric Care and Home Care segment offers bleach
and laundry additives, air care products, batteries,
dish care items, fabric enhancers, laundry
detergents, pet care products, and surface care
products. The Baby Care and Family Care segment
provides baby wipes, diapers and pants, tissues,
and toilet papers. The Procter & Gamble is based in
Cincinnati, Ohio.
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$79.71 USD

-0.34 (-0.43%)

Updated Jul 18, 2018 03:58 PM ET

After-Market: $79.71 0.00 (0.00%)
5:30 PM ET

(Real Time Quote from BATS)
Zacks Rank:

4-Sell 
Style Scores:

B  Value | D  Growth | F  Momentum | D  VGM
Industry Rank:

Bottom 4%(246 out of 255)

Industry: Soap and Cleaning Materials

View All Zacks #1 Ranked Stocks

Add to portfolio Trades from

Open 79.72

Day Low 79.33

Day High 80.21

52 Wk Low 70.73

52 Wk High 94.67

Avg. Volume 7,832,059

Market Cap 201.76 B

Dividend 2.87 ( 3.58%)

Beta 0.58

7.16%

Earnings ESP -1.77%

Most Accurate Est 0.89

Current Qtr Est 0.91

Current Yr Est 4.40

Exp Earnings Date 7/31/18

Prior Year EPS 3.92

Exp EPS Growth (3-5yr)

Forward PE 18.09

PEG Ratio 2.52

Consumer Staples » Soap and Cleaning Materials

*BMO = Before Market Open *AMC = After Market Close

*BMO
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The J.M. Smucker Company has been committed to
offering consumers quality products that bring
families together to share memorable meals and
moments. Smucker is a leading marketer and
manufacturer of fruit spreads, retail packaged
coffee, peanut butter, shortening and oils, ice cream
toppings, sweetened condensed milk, and natural
foods products in North America. Its family of brands
includes Smucker's, Folgers, Dunkin' Donuts, Jif,
Crisco, Pillsbury, Eagle Brand, R.W. Knudsen
Family, Hungry Jack, Café Bustelo, Café Pilon,
truRoots, White Lily and Martha White in the United
States, along with Robin Hood, Five Roses,
Carnation and Bick's in Canada. The Company
remains rooted in the Basic Beliefs of Quality,
People, Ethics, Growth and Independence
established by its founder.
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Zacks Rank:
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C  Value | D  Growth | F  Momentum | D  VGM
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View All Zacks #1 Ranked Stocks

Add to portfolio Trades from
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52 Wk Low 96.13
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Avg. Volume 1,164,203

Market Cap 12.60 B

Dividend 3.12 ( 2.81%)

Beta 0.63
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Earnings ESP -1.45%

Most Accurate Est 1.84

Current Qtr Est 1.87

Current Yr Est 8.43

Exp Earnings Date 8/23/18

Prior Year EPS 7.96

Exp EPS Growth (3-5yr)

Forward PE 12.86

PEG Ratio 1.71
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Walmart Inc. is a multinational retail corporation
which operates a chain of hypermarkets, discount
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formerly known as Wal-Mart Stores, Inc., is
headquartered in Bentonville, Arkansas.
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After-Market: $88.09 +0.02 (0.02%)
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Zacks Rank:
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Style Scores:

B  Value | B  Growth | D  Momentum | B  VGM
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View All Zacks #1 Ranked Stocks

Add to portfolio Trades from
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Day Low 87.94
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52 Wk Low 75.55

52 Wk High 109.98

Avg. Volume 7,176,567

Market Cap 261.25 B
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Church & Dwight Co Inc (NYSE:CHD)

43.21 55.94

Data as of 4:02pm ET, 07/18/2018

Previous close 54.77

Today’s open 54.54

Day’s range 53.52 - 54.75

Volume 2,306,824

Average volume (3 months) 2,277,490

Market cap $11.5B

Earnings growth (last year) +65.71%

Earnings growth (this year) +17.06%

Earnings growth (next 5 years) +10.00%

Revenue growth (last year) +8.10%

P/E ratio 17.8

Price/Sales 3.40

Price/Book 5.25

Data as of 4:02pm ET, 07/18/2018

Today’s
change

Today’s
% change

UN Unilever -0.08 -0.14%

PG Procter & Gamble -0.31 -0.39%

Next reporting date August 2, 2018

EPS forecast (this quarter) $0.47

Annual revenue (last year) $3.8B

Annual profit (last year) $743.4M

Net profit margin 19.69%

Sector Consumer Non-Durables

Industry Household/Personal Care

President, CEO &
Non-Independent Director

Matthew Thomas Farrell

Executive Vice President-
Global Operations

Rick Spann

Corporate headquarters Ewing, New Jersey

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

53.79
Delayed Data
As of 4:02pm ET

-0.98 / -1.79%
Today’s Change

+7.22%
Year-to-Date

Boston Advisors Llc Buys Alphabet Inc,
Broadridge Financial Solutions Inc, WellCare H...
1:39pm / GuruFocus News - Paid Partner Content

Will Segment Sales Growth Drive PepsiCo's (PEP) Q2
Earnings?
Jul 05 / Zacks.com - Paid Partner Content

Church & Dwight Hits 52-Week High: Is There More
Room to Run?
Jul 13 / Zacks.com - Paid Partner Content

See All CHD News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Consumer Non-Durables  News Add ticker Chart

Latest CHD News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

CHD - Church & Dwight Co Inc Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=CHD
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Coca-Cola Co (NYSE:KO)

41.45 48.62

Data as of 4:00pm ET, 07/18/2018

Previous close 45.25

Today’s open 45.19

Day’s range 44.84 - 45.29

Volume 7,351,313

Average volume (3 months) 11,834,847

Market cap $178.9B

Earnings growth (last year) -80.54%

Earnings growth (this year) +9.76%

Earnings growth (next 5 years) +7.75%

Revenue growth (last year) -15.38%

P/E ratio 145.5

Price/Sales 5.67

Price/Book 10.49

Data as of 4:15pm ET, 07/18/2018

Today’s
change

Today’s
% change

PEP Pepsi -0.05 -0.04%

MNST Monster Beverage Cor... -1.14 -1.83%

FMX Fomento Economico Me... +0.39 +0.41%

CCE Coca-Cola European P... -0.12 -0.29%

Next reporting date July 25, 2018

EPS forecast (this quarter) $0.61

Annual revenue (last year) $35.0B

Annual profit (last year) $1.2B

Net profit margin 3.37%

Sector Consumer Non-Durables

Industry Beverages: Non-Alcoholic

President, Chief Executive Officer &
Director

James Quincey

CFO, President-Enabling Services &
Executive VP

Kathy N. Waller

Corporate headquarters Atlanta, Georgia

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

45.12
Delayed Data
As of 4:00pm ET

-0.13 / -0.29%
Today’s Change

-1.66%
Year-to-Date

PepsiCo: Shifting Focus Creating Investment
Opportunity
2:14pm / GuruFocus News - Paid Partner Content

Verus Financial Partners, Inc. Buys Facebook Inc,
iShares Core Growth Allocation, The...
Jul 16 / GuruFocus News - Paid Partner Content

Smithbridge Asset Management Inc Buys Alphabet
Inc, Kinder Morgan Inc, Schwab U.S. .....
1:39pm / GuruFocus News - Paid Partner Content

The One Stock Warren Buffett and Ken Fisher Keeps
Buying in a Significantly Overvalue...
Jul 13 / GuruFocus News - Paid Partner Content

Factors Setting the Tone for Coca-Cola's (KO) Q2
Earnings
11:09am / Zacks.com - Paid Partner Content

Chessman Wealth Strategies RIA Buys SPDR S&P 600
Small Cap Growth ETF (based on S&P S...
Jul 13 / GuruFocus News - Paid Partner Content

Warren Buffett may soon join the stock buyback
party
11:02am / CNNMoney.com

The One Stock Warren Buffett and Ken Fisher Keep
Buying in a Significantly Overvalued...
Jul 13 / GuruFocus News - Paid Partner Content

US Market Indexes Close Higher on Tuesday
Jul 17 / GuruFocus News - Paid Partner Content

Stock Market News For Jul 11, 2018
Jul 11 / Zacks.com - Paid Partner Content

See All KO News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Consumer Non-Durables  News Add ticker Chart

Latest KO News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

KO - Coca-Cola Co Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=KO
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Federal Realty Investment Trust (NYSE:FRT)

106.41 135.59

Data as of 4:02pm ET, 07/18/2018

Previous close 123.98

Today’s open 123.72

Day’s range 122.32 - 124.49

Volume 342,689

Average volume (3 months) 426,906

Market cap $8.6B

Earnings growth (last year) -4.97%

Earnings growth (this year) -20.94%

Earnings growth (next 5 years) +4.60%

Revenue growth (last year) +6.61%

P/E ratio 42.8

Price/Sales 11.25

Price/Book 4.07

Data as of 4:02pm ET, 07/18/2018

Today’s
change

Today’s
% change

MGP MGM Growth Propertie... +0.05 +0.16%

SLG SL Green Realty Corp +0.41 +0.41%

EXR Extra Space Storage ... -0.29 -0.31%

KIM Kimco Realty Corp -0.03 -0.18%

Next reporting date August 2, 2018

EPS forecast (this quarter) $0.77

Annual revenue (last year) $852.6M

Annual profit (last year) $211.3M

Net profit margin 24.79%

Sector Finance

Industry Real Estate Investment Trusts

President, Chief Executive Officer &
Trustee

Donald C. Wood

Chief Operating Officer &
VP-Western Coast

Jan Sweetnam

Corporate headquarters Rockville, Maryland

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

123.16
Delayed Data
As of 4:02pm ET

-0.82 / -0.66%
Today’s Change

-7.27%
Year-to-Date

No recent news for Federal Realty Investment Trust.

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Finance  News Add ticker Chart

Latest FRT News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

FRT - Federal Realty Investment Trust Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=FRT
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Kellogg Co (NYSE:K)

56.40 72.24

Data as of 4:01pm ET, 07/18/2018

Previous close 70.65

Today’s open 70.71

Day’s range 68.70 - 70.80

Volume 2,385,162

Average volume (3 months) 2,839,862

Market cap $21.4B

Earnings growth (last year) +84.98%

Earnings growth (this year) +9.77%

Earnings growth (next 5 years) +8.00%

Revenue growth (last year) -0.65%

P/E ratio 16.7

Price/Sales 1.84

Price/Book 9.63

Data as of 4:02pm ET, 07/18/2018

Today’s
change

Today’s
% change

POST Post Holdings Inc -0.04 -0.05%

Next reporting date August 2, 2018

EPS forecast (this quarter) $1.05

Annual revenue (last year) $12.9B

Annual profit (last year) $1.3B

Net profit margin 9.82%

Sector Consumer Non-Durables

Industry Food: Major Diversified

Chairman &
Chief Executive Officer

Steven A. Cahillane

Chief Financial Officer &
Senior Vice President

Fareed A. Khan

Corporate headquarters Battle Creek, Michigan

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

68.96
Delayed Data
As of 4:01pm ET

-1.69 / -2.39%
Today’s Change

+1.44%
Year-to-Date

How companies changepackagingwithout
alienating customers
Jul 15 / CNNMoney.com

Campbell Soup is piping hot after reported interest
from Kraft Heinz
Jun 25 / CNNMoney.com

Cold comfort: ConAgra buys Birds Eye maker for
$10.9 billion
Jun 27 / CNNMoney.com

'Stranger Things' caused an Eggo boom. Now sales
are waffling
Jun 20 / CNNMoney.com

See All K News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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 vs. Consumer Non-Durables  News Add ticker Chart

Latest K News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

K - Kellogg Co Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=K
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Kimberly-Clark Corp (NYSE:KMB)

97.10 125.39

Data as of 4:03pm ET, 07/18/2018

Previous close 106.47

Today’s open 105.89

Day’s range 103.80 - 105.90

Volume 2,087,459

Average volume (3 months) 2,360,530

Market cap $36.6B

Earnings growth (last year) +6.84%

Earnings growth (this year) +11.11%

Earnings growth (next 5 years) +7.00%

Revenue growth (last year) +0.31%

P/E ratio 20.4

Price/Sales 2.35

Price/Book 58.50

No competitors data available. Next reporting date July 24, 2018

EPS forecast (this quarter) $1.61

Annual revenue (last year) $18.3B

Annual profit (last year) $2.3B

Net profit margin 12.48%

Sector Consumer Non-Durables

Industry Household/Personal Care

Chairman &
Chief Executive Officer

Thomas J. Falk

President, Chief Operating Officer &
Director

Michael D. Hsu

Corporate headquarters Irving, Texas

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

103.90
Delayed Data
As of 4:03pm ET

-2.57 / -2.41%
Today’s Change

-13.89%
Year-to-Date

Can Savings Keep Kimberly-Clark (KMB) Afloat in
Q2 Earnings?
9:05am / Zacks.com - Paid Partner Content

See All KMB News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Consumer Non-Durables  News Add ticker Chart

Latest KMB News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

KMB - Kimberly-Clark Corp Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=KMB
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Procter & Gamble Co (NYSE:PG)

70.73 94.67

Data as of 4:02pm ET, 07/18/2018

Previous close 80.03

Today’s open 79.72

Day’s range 79.33 - 80.21

Volume 9,101,661

Average volume (3 months) 9,260,045

Market cap $184.3B

Earnings growth (last year) +2.82%

Earnings growth (this year) +6.90%

Earnings growth (next 5 years) +6.50%

Revenue growth (last year) -0.37%

P/E ratio 21.1

Price/Sales 3.67

Price/Book 3.45

Data as of 4:02pm ET, 07/18/2018

Today’s
change

Today’s
% change

UN Unilever -0.08 -0.14%

CHD Church & Dwight Co I... -0.98 -1.79%

Next reporting date July 31, 2018

EPS forecast (this quarter) $0.91

Annual revenue (last year) $65.1B

Annual profit (last year) $10.0B

Net profit margin 15.54%

Sector Consumer Non-Durables

Industry Household/Personal Care

Chairman, President &
Chief Executive Officer

David S. Taylor

Vice Chairman &
Chief Financial Officer

Jon R. Moeller

Corporate headquarters Cincinnati, Ohio

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

79.72
Delayed Data
As of 4:02pm ET

-0.31 / -0.39%
Today’s Change

-13.23%
Year-to-Date

PG Regular Dividend: PG will begin trading ex-dividend on 07/19/18 with a
$0.7172 dividend payable to shareholders of record as of 07/20/18.

Proctor & Gamble Acquires Indie Beauty Brand
First Aid Beauty
3:25pm / Zacks.com - Paid Partner Content

Stock Market News For Jul 11, 2018
Jul 11 / Zacks.com - Paid Partner Content

Legacy Financial Advisors, Inc. Buys Procter &
Gamble Co, Anheuser-Busch InBev SA/NV,...
Jul 17 / GuruFocus News - Paid Partner Content

Consumer Staples ETF (XLP) Hits New 52-Week High
Jul 11 / Zacks.com - Paid Partner Content

Mcrae Capital Management Inc Buys Wyndham
Hotels & Resorts Inc, Procter & Gamble Co, ...
Jul 16 / GuruFocus News - Paid Partner Content

Dow ETF in Focus Ahead of Q2 Earnings
Jul 10 / Zacks.com - Paid Partner Content

See All PG News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |

Quote Profile News Charts Forecasts Financials Shareholders Competitors

 vs. Consumer Non-Durables  News Add ticker Chart

Latest PG News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

PG - Procter & Gamble Co Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=PG
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J M Smucker Co (NYSE:SJM)

96.13 133.38

Data as of 4:01pm ET, 07/18/2018

Previous close 110.99

Today’s open 110.95

Day’s range 108.46 - 111.14

Volume 995,539

Average volume (3 months) 1,294,094

Market cap $12.7B

Earnings growth (last year) -11.46%

Earnings growth (this year) +6.67%

Earnings growth (next 5 years) +7.00%

Revenue growth (last year) -5.36%

P/E ratio 9.3

Price/Sales 1.98

Price/Book 1.85

Data as of 4:00pm ET, 07/18/2018

Today’s
change

Today’s
% change

SENEA Seneca Foods Corp -0.45 -1.63%

SENEB Seneca Foods Corp 0.00 0.00%

Next reporting date August 21, 2018

EPS forecast (this quarter) $2.02

Annual revenue (last year) $7.4B

Annual profit (last year) $589.5M

Net profit margin 7.97%

Sector Consumer Non-Durables

Industry Food: Specialty/Candy

President, Chief Executive Officer &
Director

Mark T. Smucker

Senior Vice President-
Operations

James Randal Day

Corporate headquarters Orrville, Ohio

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

June 2018: How to Grow Your Savings

109.01
Delayed Data
As of 4:01pm ET

-1.98 / -1.78%
Today’s Change

-12.26%
Year-to-Date

John Rogers' Ariel Fund 2nd Quarter Commentary
3:43pm / GuruFocus News - Paid Partner Content

Company News For Jul 11, 2018
Jul 11 / Zacks.com - Paid Partner Content

Charles Bobrinskoy's 2nd Quarter Ariel Focus
Fund Shareholder Letter
3:34pm / GuruFocus News - Paid Partner Content

Smucker (SJM) to Divest Baking Unit, Bolster Other
Areas
Jul 10 / Zacks.com - Paid Partner Content

TreeHouse Foods, B&G Foods to Gain From
McCann's Oatmeal Deal
Jul 17 / Zacks.com - Paid Partner Content

Smucker is saying goodbye to Pillsbury and its
doughboy
Jul 09 / CNNMoney.com

Regent Investment Management LLC Buys AT&T
Inc, Bank of America Corporation, Cardinal...
Jul 16 / GuruFocus News - Paid Partner Content

Can United Natural's Growth Strategies Wipe Off Cost
Woes?
Jul 09 / Zacks.com - Paid Partner Content

Can Smucker's Shareholder-Friendly Moves Help
Revive Stock?
Jul 16 / Zacks.com - Paid Partner Content

Cold comfort: ConAgra buys Birds Eye maker for $10.9
billion
Jun 27 / CNNMoney.com

See All SJM News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range

| | |
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 vs. Consumer Non-Durables  News Add ticker Chart

Latest SJM News | Press Releases

Today’s Trading Growth & Valuation

Competitors Financials

Profile Forecasts

Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool

SJM - J M Smucker Co Stock quote - CNNMoney.com https://money.cnn.com/quote/quote.html?symb=SJM
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Walmart Inc (NYSE:WMT)

75.55 109.98

Data as of 4:00pm ET, 07/18/2018

Previous close 88.19

Today’s open 88.33

Day’s range 87.94 - 89.19

Volume 5,044,439

Average volume (3 months) 9,271,417

Market cap $249.2B

Earnings growth (last year) -25.11%

Earnings growth (this year) +10.60%

Earnings growth (next 5 years) +7.25%

Revenue growth (last year) +3.13%

P/E ratio 29.4

Price/Sales 0.64

Price/Book 3.20

Data as of 4:02pm ET, 07/18/2018

Today’s
change

Today’s
% change

COST Costco -0.03 -0.01%

TGT Target -0.42 -0.54%

DG Dollar General -0.31 -0.31%

DLTR Dollar Tree Inc -0.10 -0.12%

Next reporting date August 16, 2018

EPS forecast (this quarter) $1.22

Annual revenue (last year) $500.3B

Annual profit (last year) $9.9B

Net profit margin 1.97%

Sector Retail Trade

Industry Discount Stores

President, Chief Executive Officer &
Director

C. Douglas McMillon

Chief Financial Officer &
Executive Vice President

Brett M. Biggs

Corporate headquarters Bentonville, Arkansas

Hire a pro: compare top 3 financial
advisors in your area

Top Bank Announces 1.65% APY
Savings Account

This Site Finds the Top 3 Financial
Advisors Near You

88.07
Delayed Data
As of 4:00pm ET

-0.12 / -0.14%
Today’s Change

-10.82%
Year-to-Date

Should You Buy Microsoft (MSFT) Stock Ahead of
Q4 Earnings?
1:40pm / Zacks.com - Paid Partner Content

Why Microsoft Just Picked a Side in the Walmart-
Amazon War
7:31am / Zacks.com - Paid Partner Content

Amazon's Sales Figure to Expand With Prime Day
Celebration
10:47am / Zacks.com - Paid Partner Content

Walmart And Microsoft To Take On Amazon
2:48am / Zacks.com - Paid Partner Content

Costco's Impressive Comps Run Likely to Drive
Stock Higher
10:33am / Zacks.com - Paid Partner Content

Why Alibaba Is a No-Brainer
Jul 17 / GuruFocus News - Paid Partner Content

Company News For Jul 18, 2018
10:33am / Zacks.com - Paid Partner Content

Walmart Adds New Leaf to Digital Story With Microsoft
Deal
Jul 17 / Zacks.com - Paid Partner Content

Walmart Likely to Venture Into Subscription-Based
Streaming
10:23am / Zacks.com - Paid Partner Content

Amazon's Prime Continues to Grow Irrespective of
Price Hike
Jul 17 / Zacks.com - Paid Partner Content

See All WMT News

You Can Still Buy This "Millionaire Maker"
Stock

Bitcoin Up 30,000X -- Here's Your
Backdoor In

Motley Fool Issues Rare Triple-Buy Alert

This Stock Could Be Like Buying Amazon
for $3.19

Add to Watch List Set Alert

52-Week Range
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Latest WMT News | Press Releases
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Paid PartnerPartner Offers Paid PartnerSmartAsset

Paid PartnerThe Motley Fool
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LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 22 

 
Responding Witness:  Daniel K. Arbough  

 
Q-22. Please provide complete copies of all credit reports issued by S&P, Moody’s and 

Fitch Ratings that discuss the current regulated utility industry. 
 
A-22. See attached for copies of the S&P reports discussing the regulated utility industry.  

The Company does not have a subscription to access any Moody’s or Fitch articles. 
 



Can U.S. Utilities Weather The Storm?
November 8, 2018

Key Takeaways

- Climate change is challenging the utility industry's traditional risk management
assumptions.

- Many of the most costly natural disasters have occurred over the past decade.

- While there are solutions to address climate change risks, each comes with their own
possible risks to the utility industry, including financial, operational, and regulatory.

- S&P Global Ratings expects the utility industry in the U.S. and Canada to manage
climate change risks through a combination of insuring a higher percentage of utility
assets, system hardening, and improving regulatory mechanisms for cost recovery
following a destructive weather event.

Effective enterprise risk management is a key factor for successful management teams. This
complex endeavor requires sophisticated leaders with the skills to identify risks before they occur
and take effective measures to diminish the impact of their destructive outcomes when they do.
As our climate continues to change, effective management of weather-related risks is becoming
more complex and ever more important, especially as it relates to the credit quality of regulated
utilities in North America. Adverse weather events are forcing utilities to look at ways to protect
their assets from natural disasters and maintain their investment-grade credit quality.

The Risks And Costs Of Natural Disasters Are Intensifying

During the past year, the utility industry has unfortunately witnessed the manifestation of climate
change risks firsthand. In 2017, the unyielding impacts of wildfires destroyed parts of California,
hurricanes ripped through the eastern part of the U.S., and Hurricane Maria devastated Puerto
Rico. There was little let up from these severe natural disasters and unpredictable weather
patterns in 2018 that included Hurricanes Florence and Michael. Not only does the frequency of
these disasters appear to be increasing, but their costs are rising. The natural disasters that have
occurred over the past decade have wiped out billions of dollars of assets over a relatively short
period. Without the appropriate regulatory compact and other risk mitigation, the financial
aftermath of these events could be devastating to any individual utility, adding another layer of
unpredictability that utilities must effectively manage.

Can U.S. Utilities Weather The Storm?
November 8, 2018
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Chart 3

Climate Change May Also Affect Operations

Climate-change related risks not only affects a utility's financial stability but also potentially
alters its operational effectiveness. Utilities have a long record of providing a reliable service at a
reasonable cost. While reliability has always been the primary concern for the industry, climate
change may be reshaping its priorities. For example, because of the California wildfires and the
billions of dollars in property damages, utilities are now taking steps to reduce wildfire-related
risks and even openly debating the possibility of de-energizing power lines in advance of a fire. In
such cases, utilities would proactively turn off electricity to customers, decreasing reliability in an
effort to potentially mitigate wildfire risks and related property damages. This demonstrates a
major strategy shift for the utility industry, reflective of climate change's challenges.

Financial Solutions To Climate Change Bring Their Own Risks

While regulators generally allow utilities to recover prudently incurred costs from ratepayers,
utilities are always cognizant of the effect rising costs have on customers' bills. As these bills
increase, customers find it incrementally more difficult to pay, which often hampers a utility's
ability to effectively manage regulatory risk. This predicament is a drawback in many of the
financial solutions used to reduce weather-related risks, and if not well managed, may lead to
unintended consequences. Utilities will have to proactively implement solutions that reduce the
financial risks of climate change, which often entails reducing operating costs to negate a sudden
rise in customer bills. This strategy, while easier said than done, enables utilities to effectively
manage regulatory risk, prevent out-of-the-blue rises in customers' bills, and continue to mitigate
unknown risks associated with climate change.
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Possible Avenues For Managing Climate Change

We think the industry is adopting a multifaceted approach to climate change risk reduction. Each
strategy is not foolproof and has its own risks that could lead to unintended consequences. We
also believe that companies may move with varying degrees of urgency, resulting in some
companies being more prepared for weather-related calamities than others. We generally expect
that the industry will focus its strategies on insurance, infrastructure investments, and managing
regulatory risk.

Insurance

When purchasing insurance to protect their assets, utilities must balance the level of insurance
against the cost to the ratepayer. The higher level of insurance purchased, the more protected the
utility may be from climate change and related natural disasters. Yet that increased cost would
eventually be reflected on customers' bills. While the industry has always had to balance these
conflicting risks, the pendulum may be swinging toward retaining a higher level of insurance
because of more frequent and destructive weather-related events. The "one-in-100-year" storm
or wildfire has become a more commonplace occurrence and insurance decisions simply based on
past performance may not be indicative of today's environment.

A key risk to this strategy is that a higher level of insurance protection generally lends to higher
costs, which would increase customers' bills. Another consideration is that when a natural
disaster strikes, insurance premiums materially increase and generally become less available.
Thus, when a utility is most desperate to protect its assets, the insurance product becomes most
prohibitive or even unavailable. We have seen this recently in California, where some utilities'
insurance premiums have exponentially increased and others are limited by the amount of
insurance coverage that they can purchase. To offset some of these risks, utilities are assessing
other financial products, including catastrophic bonds and weather derivative bonds. These
innovative solutions, although generally expensive, may reduce a utility's exposure to climate
change risks.

Similar to wildfires, more and more utilities are susceptible to hurricanes. Recent hurricanes
wreaked havoc on customers and utilities in the Carolinas, Georgia, and Florida, and other East
Coast states remain exposed to rising hurricane risks. As climate change continues to take hold,
these states may need to address similar risks, including limits of the insurance protection that
can be purchased and the possibility of exponentially higher insurance premiums.

Infrastructure investments

A possible long-term strategy to reducing some of these risks includes technology investments
and system hardening. In California, San Diego Gas & Electric Co. has installed multiple weather
stations and cameras around its service territory for early detection of wildfires. This technology
has already identified wildfires in their early stages, possibly saving billions in property damages.
In Florida, for example, utilities have been hardening, or strengthening, their electricity system for
years. This was one of the key reasons that following Hurricane Irma in 2017, Florida utilities were
able to restore service in days rather than the months of restoration efforts necessary in Puerto
Rico.

A risk to this strategy is that system hardening increases the customer bill and utilities would
need to identify other cost savings to avoid significant rise in customers' bills. Furthermore,
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system hardening generally requires some degree of consumer education because there is
generally some disconnect to the ratepayer between its costs and benefits. A customer's benefit
from system hardening is generally not self-evident and could take years to be realized, while the
higher costs are immediately seen on the bill. Lastly, system hardening is a long-term strategy
that could require much customer patience, which is usually in short supply. As system hardening
is implemented, the customer is paying more but a catastrophic event may strike a part of the
service territory that has not yet been upgraded. In this instance, the customer would only see
higher bills and no benefit from the partially hardened system. Both San Diego Gas & Electric Co.
and the Florida utilities had the benefit of implementing their enhanced technologies and system
hardening for over a decade prior to the recent weather-related events. Other utilities that are just
starting this process may not be as lucky.

Managing regulatory risk

Effectively managing regulatory risk is another key avenue for utilities to reduce climate
change-related risks. Many utility management teams have successfully collaborated with their
legislators and commissioners to implement various storm recovery mechanisms that can be used
in the event of weather damage in the jurisdiction. These mechanisms include securitization,
storm recovery riders, and reserve accounts. Other jurisdictions have made use of a general
disaster fund that can be used to pay for costs incurred as a result of severe weather.

Many states have a strong record of implementing riders and recovering costs in a timely fashion
to protect credit quality. In Florida, the susceptibility to multiple hurricanes in the same hurricane
season can place abnormal strains on liquidity and financial performance. Proactively, Florida
utilities and policymakers developed strategies over time to manage these unique risks and to
protect the utilities' credit quality. More specifically, these utilities can petition for the recovery of
storm costs without being subject to an earnings test and the state has allowed for the
securitization of these costs, mitigating the rate impact of such costs on the customer. These
credit-supportive measures in Florida have reduced credit risk by shielding fixed income investors
from the financial risk of unpredictable weather conditions. We've also seen utilities work with
regulators to reduce risk by lowering the threshold when recovery mechanisms can take effect.
For example, Eversource Energy's utilities continue to work with their regulators to reduce the
minimum threshold when storm costs can be deferred. These situations contrast to the regulatory
difficulties that we have more recently seen in California stemming from the wildfires. Since the
2017 California wildfires, we have lowered our ratings on PG&E Corp. two notches and now
maintain a negative ratings outlook for all of the large investor-owned California utilities.

The risk to this strategy is that any regulatory mechanism used to recover costs from the customer
leads to a higher bill. While Florida's utilities recently demonstrated effective management of
regulatory risk by offsetting the higher cost from Hurricane Irma with tax reform, we view this
creative approach as a one-off that cannot be consistently duplicated. Another risk to this
strategy is that effective management of regulatory risk is not something that can just be turned
on when there is a natural disaster, but often requires many small steps and years of negotiating
to arrive at the desired result. Many utilities have done an outstanding job of effectively managing
regulatory risk but those that are lagging will likely need years to catch-up.

Storm Recovery Mechanisms Utilized

--Storm cost--

Rider recovery Reserve account Securitization

Alabama x x
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Storm Recovery Mechanisms Utilized (cont.)

--Storm cost--

Rider recovery Reserve account Securitization

Arkansas x x

California x

Connecticut x

Florida x x x

Kentucky x

Louisiana x x

New Orleans x x x

Maine x

Mississippi x x x

Missouri x

New Hampshire x x

North Carolina x

Ohio x

Oklahoma x

Oregon x

Pennsylvania x

Rhode Island x

Tennessee x

Texas x x x

Sources: Company filings; S&P Global Market Intelligence; S&P Global Ratings.

Changing Strategies For A Changing Climate

As a whole, we expect utility industry leaders will take prudent steps to identify climate-related
risks in advance of their occurrence and take effective measures to reduce these risks. For climate
change, the industry will use various financial, operational, and regulatory means to reduce risk,
yet, each strategy is not without its own risks and possible unintended consequences. We also
believe that companies will move with various levels of urgency to address these concerns which
will continue to have implications for our business risk assessments. While we will continue to
monitor climate change developments and company-specific actions to reduce risk, we expect
that the industry as a whole will remain vigilant to these rising risks and find an equilibrium that
protects credit quality.
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Can Nuclear Regain Momentum In The U.S. Without
Jeopardizing Credit Quality For Regulated Utilities?
November 6, 2018

Key Takeaways

- In the U.S., new nuclear power generation has shown some signs of a comeback, with
the Tennessee Valley Authority (TVA)'s Watts Bar Unit 2 achieving commercial operation
in 2016.

- The China experience with nuclear power project Sanmen Unit 1, which achieved first
criticality in 2018, suggests that the Vogtle Units 3 and 4 could achieve a similar feat in
the future.

- As case studies from SCANA Corp and Southern Co. show, key credit risks related to
building nuclear power plants remain, although some are more immediate than others.

- A track record of equity issuance has supported credit quality in the past. Can this track
record continue?

- As the U.S. nuclear focus shifts to Vogtle, maintaining credit quality may ultimately
depend on several key factors, including financial flexibility, project execution, and
strong regulatory support.

In 2018, approximately 8,000 miles away from U.S. shores, China's National Nuclear Corp. (CNNC)
announced that Sanmen Unit 1 reached 100% power, having achieved first criticality, or a
sustained chain reaction, in June. Sanmen Unit 1 is scheduled to enter commercial operation by
the end of 2018. In the U.S, Southern Co. subsidiary Georgia Power Co. (GPC) recently voted with
its partners to continue building the Vogtle Units 3 and 4, after announced cost overruns. Both the
Vogtle and Sanmen nuclear units employ the same Westinghouse AP1000 nuclear technology. As
independent arbiters of credit risk, S&P Global Ratings continues to observe progress on the
new-build of nuclear power generation. In the U.S., despite the high-profile setbacks, new nuclear
power generation has shown signs of life. First came Watts Bar Unit 2, the Tennessee Valley
Authority (TVA) owned nuclear power plant, which achieved commercial operation in 2016. The
next nuclear power plant in waiting is the Alvin Vogtle Nuclear Units 3 and 4 in Georgia. Given the
experience in China, and with the construction of Vogtle Units 3 and 4 about 55% complete, the
potential that Vogtle could also attain commercial operation collectively suggests the possibility
of some new momentum for nuclear in the U.S. But can such a revival turn into a trend, and can
credit quality for the utilities be preserved at the same time? Possibly, but for U.S. regulated
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electric utilities, the answer depends on several factors, including financial flexibility, project
execution, and strong regulatory support.

The Current State Of U.S Nuclear Power Generation

There are currently 98 nuclear generating power stations across the U.S. Of this total, slightly
more than half (53) are utility plants. Meaning, they are either part of a regulated, investor-owned
utility's rate base or are operated by a public utility.

Chart 1
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Chart 2

U.S. nuclear generation peaked around 1990, and gradually declined, leveling off beginning in
1998 before taking another dip in 2013 (see chart 1). Since then some nuclear plant operators
have announced plans to close, largely owing to their exposure to market prices, making them
uneconomic. These announced closures are mostly confined to merchant-owned nuclear plants
(see chart 2). Diablo Canyon is unique in the sense that its expected closure is indicative of a
transformational trend of investor-owned utilities in California becoming more transmission and
distribution (T&D)-like, and less vertically integrated. In our view, regulated nuclear plants are
unlikely to close prematurely considering the long-lived nature of the assets, and because they
are less vulnerable to market prices. In the U.S., nuclear power generation represents about 20%
of the overall generation mix, close to where it was about 10 years ago (see charts 3 and 4)
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Chart 3 Chart 4

The Fallout For SCANA Persists…

It's been over a year since SCANA Corp. subsidiary South Carolina Electric & Gas Co. (SCE&G)
announced that the construction of the nuclear plants V.C. Summer Units 2 and 3 would be
stopped, after its partner, the South Carolina Public Service Authority (Santee Cooper) decided to
withdraw from the nuclear project. The fallout that ensued resulted in adverse regulatory
developments, which weakened the company's business risk profile, including concerns that the
Base Load Review Act (BLRA) would be repealed or amended. On Sept. 29, 2017, we downgraded
SCANA and its subsidiaries one notch to 'BBB', and placed these entities on CreditWatch with
negative implications. Continuing the ongoing fallout, and after overriding Gov. Henry McMaster's
veto, the South Carolina General Assembly enacted House Bill 4375 in the summer of 2018, which
required the utility to lower rates by 15% or about $31 million per month related to the abandoned
nuclear construction project. The rate reduction was retroactive to April 2018. SCE&G
subsequently filed a lawsuit in the U.S. District Court in South Carolina in Columbia (Court),
challenging the constitutionality of the new law, and requesting that the Court issue an injunction
prohibiting the South Carolina Public Service Commission (SCPSC) from implementing the new
law. However, in August 2018, SCE&G's request for a preliminary injunction to halt an
experimental rate reduction was denied. We downgraded SCANA another notch to 'BBB-' and we
maintained the ratings on CreditWatch with negative implications as a result pending the
conclusion of the Summer abandonment proceeding.

…While Southern Co. Forges Ahead

Southern Co. subsidiary Georgia Power Co. recently voted with its partners to continue building the
Vogtle nuclear Units 3 and 4 despite Georgia Power's earlier announcement that its share for the
total nuclear construction estimate now exceeds $2 billion. Georgia Power is a majority owner
(45.7%) of the Vogtle nuclear plants, along with Oglethorpe Power Corp. (30%), Municipal Electric
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Authority of Georgia (22.7%), and The City of Dalton, Georgia (1.6%). The decision to continue
construction included key amendments to the existing agreements among the co-owners that we
viewed as effectively mitigating key risks that otherwise could have derailed the plant's progress.
We affirmed our 'A-' ratings on Southern Co. and its subsidiaries and removed the ratings from
CreditWatch with negative implications following this development. The outlook on Southern Co.
and its subsidiaries (except Gulf Power Co.) is negative. Our affirmation in part reflects
broad-based political and regulatory support for the nuclear construction project to continue,
including from the Department of Energy (DOE), which recently signaled that an additional $3.7
billion in federal loan guarantees will be made available for Vogtle Units 3 and 4 if the project
moves forward.

Key Credit Risks Remain For Both SCANA And Southern Co.

For both SCANA and Southern Co., key credit risks remain, although how soon they will need to be
faced varies. For SCANA, our credit concerns stem from ongoing uncertainty regarding cost
recovery of the abandoned V.C. Summer nuclear construction project, which could result in lower
ratings if credit metrics weaken further, particularly if the temporary rate cuts become permanent
or if other adverse regulatory developments occur. In contrast, our ratings on Southern Co. take
into consideration longer-term risks. In particular, the company's cost estimate assumptions, a
potential change to the project's scope, missed productivity targets, and the potential that
attempts to attract and retain skilled workers may fall short could collectively result in additional
material cost overruns (see chart 5).

Chart 5

The potential for additional cost overruns heightens the risk of an eventual disallowance when the
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projects get placed into service since Georgia Power continues to retain the burden of proof on
prudency for all capital costs above $5.68 billion.

Equity Issuance Has Supported Credit Quality In The Past

Equity issuance has supported credit quality in recent years. In Southern's case, the company has
demonstrated its ability to issue equity over the years. With the exception of 2012, and 2015, the
company's net equity issuance averaged approximately $900 million from 2007 through 2017
(chart 6), peaking at close to $3.8 billion in 2016. In addition, recent transactions, such as the
announced sale of Gulf Power Co. to NextEra Energy Inc. for about $6.5 billion, and the $1.7 billion
sale of Elizabethtown Gas Co. and Elkton Gas Co. to South Jersey Industries, suggest that
Southern may also look to sell assets to preserve credit quality going forward.

Chart 6

In contrast, SCANA's net equity issuance for the past 10 years averaged at close to $80 million
annually, peaking in 2013 at approximately $300 million (chart 7). What additional measures
SCANA may take to preserve its credit quality as it navigates the challenging regulatory landscape
in South Carolina remains to be seen. SCANA is also currently under a pending merger agreement
with Dominion Energy Resources Inc.
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Chart 7

For Some Nuclear Plant Operators, Zero Emission Credits Are Favorable
For Credit Quality

In May 2018, New Jersey Gov. Phil Murphy signed legislation that established a Zero Emissions
Credit (ZEC) program. This program provides compensation to nuclear plants that meet certain
requirements, including demonstrating that they do not emit greenhouse gases, and that their
revenues are insufficient to cover their costs and risk. Similar programs are already in effect in
Illinois and New York, where legal challenges to the ZEC programs where recently dismissed by
Federal Courts of Appeal in both states. We view such programs as favorable for credit quality
because of the greater cash flow stability they provide. For U.S. regulated utilities, the biggest
beneficiaries of the ZEC programs thus far are Public Service Enterprise Group Inc. and Exelon
Corp., utility holding companies that own both pure-play regulated utilities and merchant power
plants. While these programs may not usher in a renaissance for nuclear power, they do
underscore a public policy commitment to lowering carbon emissions from power generation, and
nuclear power is contributing to that objective.
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In The End, Financial Flexibility, Project Execution, And Strong
Regulatory Support Are Essential

Can a U.S. nuclear power continue to gain momentum without jeopardizing credit quality for the
utilities? For the first part to this question, we posit yes, given TVA's experience, nuclear power
developments in China, and recent public policy support for existing plants. The second part to
this question is trickier, and may take some time to fully assess. For U.S regulated electric
utilities, maintaining credit quality may ultimately depend on several key factors, including
financial flexibility, project execution, and strong regulatory support. With the abandonment of the
V.C. Summer nuclear power project, the focus now shifts to Vogtle Units 3 and 4, expected to come
on-line in November 2021, and 2022, respectively. Successful execution on these units may start
to diminish the memory of the myriad of challenges faced by recent plant developers.

Related Criteria And Research

Related Research

- Southern Co. And Subsidiaries Ratings Affirmed, Taken Off Watch Negative Following Vogtle
Decision; Outlook Negative, Sept. 28, 2018

- Southern Co. And Subsidiaries Ratings Placed On CreditWatch Negative, Aug. 10, 2018

- SCANA Corp. And Subsidiaries Downgraded To ‘BBB-’ After Court Rejects Company’s Request;
CreditWatch Negative Maintained, Aug. 9, 2018

- SCANA Corp. And Subsidiaries Downgraded To ‘BBB’ On Adverse Regulatory Developments And
Placed On Watch Negative, Sept. 29, 2017

- Nuclear Power And U.S. Utilities--A Half-Life Of 17 Years? Sept. 22, 2017

- SCANA Corp. And Subsidiaries Outlook To Developing On Plan To Abandon Construction Of
Nuclear Plants; Ratings Affirmed, Aug. 3, 2017

This report does not constitute a rating action.
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U.S. And Canadian Regulatory Jurisdictions Continue
To Bolster Utilities' Credit Quality
October 30, 2018

Key Takeaways

- S&P Global Ratings periodically provides its assessment of each regulatory jurisdiction
in the U.S. and Canada that has the presence of a rated utility, or operations of a rated
entity.

- These assessments—categories from "credit supportive" to "most credit
supportive"—provide information for reference in determining the regulatory risk of a
regulated utility or holding company with more than one utility.

- We base our analysis on quantitative and qualitative factors, focusing on regulatory
stability, tariff-setting procedures and design, financial stability, and regulatory
independence and insulation.

- To one degree or another, utility regulation sustains credit quality when compared with
the rest of corporate and infrastructure ratings.

We conduct periodic assessments of each regulatory jurisdiction in the U.S. and Canada that has
the presence of a rated utility, or operations of a rated entity to provide analysts with information
for reference in determining the regulatory advantage, or regulatory risk of utilities. Regulatory
advantage is a heavily weighted factor in our analysis of a regulated utility's business risk profile.
Our analysis covers quantitative and qualitative factors, focusing on regulatory stability,
tariff-setting procedures and design, financial stability, and regulatory independence and
insulation.

Sorting Through Regulatory Jurisdictions In The U.S. And Canada

We've updated our assessments of regulatory jurisdictions since our commentary "U.S. And
Canadian Regulatory Jurisdictions Support Utilities' Credit Quality--But Some More So Than
Others," published June 25, 2018. We've noted limited change in the U.S. jurisdictions' approaches
to regulation over the past months, and our assessments of the Canadian provinces have stayed
the same. Below we provide our current snapshot view of each regulatory jurisdiction in the U.S.
and Canada (see the table listing the jurisdictions alphabetically within each category, and the
maps of the U.S. and Canada indicating our updated assessments of regulatory jurisdictions). We
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October 30, 2018
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group the jurisdictions based on quantitative and qualitative factors, focusing on regulatory
stability, tariff-setting procedures and design, financial stability, and regulatory independence
and insulation and the collective opinions expressed in the regulatory advantage determinations
made in rating committees for approximately 225 U.S. and 30 Canadian utilities we rate.

The category titles indicate one other important point regarding utility regulation and its effect on
ratings. For the purposes of this commentary, we denote all categories as "credit supportive". To
one degree or another, all utility regulation sustains credit quality when compared with the rest of
corporate and infrastructure ratings at S&P Global Ratings. The presence of regulators, no matter
where in the spectrum of our assessments, reduces business risk and generally supports utility
ratings. For these jurisdictions, we describe all of them in a range from "credit supportive" to
"most credit supportive" and these designations vary only in degree rather than in kind. The table
and maps below show our current assessments of regulatory jurisdictions.

Assessing U.S. And Canadian Regulatory Jurisdictions

Regulatory Jurisdictions For Utilities Among U.S. States And Canadian Provinces

Credit supportive
More credit
supportive Very credit supportive Highly credit supportive

Most credit
supportive

Hawaii Arizona Alaska Arkansas Alabama

Mississippi California Connecticut* Georgia Alberta

New Mexico District of Columbia Delaware Indiana British Columbia

Prince Edward Island Maryland Idaho Kansas Colorado

Montana Illinois Louisiana FERC (Electric)

New Jersey Missouri Maine Florida

Oklahoma Nebraska Massachusetts Iowa

South Carolina Nevada§ Minnesota Kentucky

Washington New Orleans New Hampshire Michigan

New York Newfoundland & Labrador North Carolina

Ohio North Dakota Nova Scotia

Rhode Island Oregon Ontario

South Dakota Pennsylvania Quebec

Texas Tennessee Wisconsin

Vermont§ Texas RRC

West Virginia Utah

Virginia

Wyoming

*Assessment raised. §Assessment lowered. Source: S&P Global Ratings.

Mapping the regulatory jurisdictions

For jurisdictions assessed in the maps below, we have delineated the degree of credit support
using light blue as "most credit supportive" and pink as "credit supportive" with various colors
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used to delineate credit supportiveness between these categories. (We currently don't have
assessments on some of the Canadian provinces.) The different assessments offer some
granularity in our thinking about these jurisdictions' approach to regulation. Sometimes it will be
due to developments such as the weakening trends in the regulatory jurisdictions of Nevada and
Vermont. Other times it will be from strengthening trends such as the regulatory jurisdiction of
Connecticut. Often it simply designates a stable jurisdiction that is slightly better or worse than its
closest peers from a credit-quality perspective.
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Recent Regulatory Assessment Revisions

We periodically evaluate regulatory jurisdictions and may determine that there has been a shift in
terms of support for credit quality. Based on recent developments, we have determined that the
following jurisdictions have experienced shifts around credit supportiveness.

Alabama

Although we have not revised our regulatory jurisdiction assessment on Alabama, which we
consider to be "most credit supportive," we believe the jurisdiction has marginally weakened
within this category. We've observed some slight modification in in tariff-setting procedures and
design in general in the state. For Alabama Power Co., there is a two-year moratorium in 2019 and
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2020 that restricts any upward rate adjustments under the company's Rate Stabilization
Equalization mechanism, increasing the chance for regulatory lag. If unexpected costs arise, this
restriction could limit the company's financial flexibility to recover such costs.

Connecticut

We revised our regulatory jurisdiction assessment on Connecticut to "very credit supportive" from
"more credit supportive," reflecting our opinion that there has been improvement in the
jurisdiction's tariff-setting procedures. This should provide for strengthened recoverability of
operating and capital costs. Recently, Connecticut Light & Power Co. received a rate increase
along with a capital tracker for capital expenditures and for capital additions for system resiliency
and grid modernization. This should provide for more timely cost recovery of at least a portion of
capital spending above that already in the utility's rates.

Nevada

We revised our regulatory jurisdiction assessment on Nevada to "very credit supportive" from
"highly credit supportive" because regulatory independence and insulation has weakened in the
state where the market framework and energy policies may be less supportive of long-term
financing of utilities. Greater visibility of utility issues in the political process is evident since the
introduction of a ballot initiative in 2016, the Energy Choice Initiative, for the first of two votes and
now again in 2018 for the second and final vote. In addition, a ballot initiative regarding renewable
energy of 50% by 2030 further elevates into the political process utility-related issues such as
electricity generation. If the majority of Nevada's voters endorse the Energy Choice Initiative in
2018, the legislature would be required to establish a legal framework for electricity choice by July
2023. The heightened politicization of utility policies in the state, including long-term energy
generation planning, creates some uncertainty about investing in the state's utilities over the long
run.

Vermont

We revised our regulatory jurisdiction assessment on Vermont to "very credit supportive" from
"highly credit supportive" reflecting a modest weakening in the consistency of the regulatory
framework, which could potentially result in greater "regulatory lag" (i.e., the relationship between
approved rates and the age of the costs used to set those rates) related to cost recovery. Green
Mountain Power Corp. reverted to a traditional regulatory framework after operating under a
comprehensive alternative regulation plan for years. Under the alternative rate plan, the
company's authorized return on equity was adjusted annually using a formula tied to U.S.
Treasury bond yields. We expect the traditional framework to be more procedural, and negotiated
among various parties, signaling the possibility of delayed cost recovery.

Related Criteria And Research

Related Criteria

- Criteria - Corporates - General: Corporate Methodology, Nov. 19, 2013

- Criteria - Corporates - Utilities: Key Credit Factors For The Regulated Utilities Industry, Nov. 19,
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2013

Related Research

- U.S. And Canadian Regulatory Jurisdictions Support Utilities' Credit Quality--But Some More So
Than Others, June 25, 2018

- Assessing U.S. Investor-Owned Utility Regulatory Environments, Aug. 10, 2016

This report does not constitute a rating action.
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U.S. And Canadian Regulatory Jurisdictions Support
Utilities' Credit Quality--But Some More So Than
Others
June 25, 2018

Regulatory risk, what S&P Global Ratings calls "regulatory advantage" is a heavily weighted factor
in its analysis of a regulated utility's business risk profile. Some recent developments are
influencing our view of regulation in certain jurisdictions and the specific factors that we can use
to determine the initial regulatory advantage when we are completing our credit analysis of each
U.S. and Canadian regulated utility. In addition, because the U.S. and Canada have so many
regulatory jurisdictions and numerous companies may operate in a single jurisdiction, we create
assessments of the regulatory jurisdictions in U.S. and Canadian provinces that regulate the
electric, gas, and water utilities that we rate. These provide starting points from which an analyst
can begin to develop the initial regulatory advantage of a regulated utility or holding company with
more than one regulated utility. For both determining the initial regulatory advantage of a rated
entity and developing the assessment of a regulatory jurisdiction, we base our analysis on
quantitative and qualitative factors, focusing on regulatory stability, tariff-setting procedures and
design, financial stability, and regulatory independence and insulation. (See "Assessing U.S.
Investor-Owned Utility Regulatory Environments," published Aug. 10, 2016, for more details on
each category.)

Key Takeaways

- Regulatory risk is a heavily weighted factor in S&P Global Ratings' analysis of a
regulated utility's business risk.

- Our assessments of U.S. and Canadian utility regulatory jurisdictions only differ in
degree of credit supportiveness rather than in kind.

- We have reassessed our view of certain U.S. jurisdictions based on recent developments.

- The presence of utility regulation, no matter where in the spectrum of our assessments,
strengthens the business risk profile and generally supports utility ratings.

U.S. And Canadian Regulatory Jurisdictions Support
Utilities' Credit Quality--But Some More So Than
Others
June 25, 2018
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Sorting Through Regulatory Jurisdictions In The U.S. And Canada

Below we provide our snapshot view of each regulatory jurisdiction in the U.S. and Canada that
has the presence of a rated utility, or operations of a rated utility. We group the jurisdictions based
on the factors we've discussed above and the collective opinions expressed in the regulatory
advantage determinations made in rating committees for approximately 225 U.S. and 30 Canadian
utilities we rate. We've updated our assessments of regulatory jurisdictions (see the table listing
the jurisdictions alphabetically within each category, and the maps of the U.S. and Canada
indicating our updated assessments of regulatory jurisdictions). We designed the category titles to
indicate one other important point regarding utility regulation and its effect on ratings. For the
purposes of this commentary, we denote all categories as "credit supportive". To one degree or
another, all utility regulation sustains credit quality when compared with the rest of corporate and
infrastructure ratings at S&P Global Ratings. The presence of regulators, no matter where in the
spectrum of our assessments, reduces business risk and generally supports utility ratings.

To one degree or
another, all utility
regulation sustains
credit quality when
compared with the
rest of corporate and
infrastructure ratings
at S&P Global
Ratings.

Assessing Regulatory Jurisdictions For Credit-Quality Supportiveness

Although we consider some jurisdictions "most credit supportive" it does not indicate that we
think a commission in this category is a good regulator. Likewise, those jurisdictions we assess as
only "credit supportive" does not indicate that we believe a commission is a bad regulator. We
describe all jurisdictions as "credit supportive" and the designations only differ in degree rather
than in kind. Finally, we designed the assessments to portray utility regulation in terms of its
effect on credit quality (see table below).

Assessments Of U.S. And Canadian Regulatory Jurisdictions

Credit supportive
More credit
supportive

Very credit
supportive Highly credit supportive

Most credit
supportive

Hawaii Arizona* Alaska Arkansas Alabama

Mississippi California* Delaware Georgia Alberta

New Mexico* Connecticut Idaho Indiana British Columbia

Prince Edward Island District of Columbia Illinois Kansas Colorado

Maryland Missouri Louisiana Florida

Montana Nebraska Maine Iowa

New Jersey New Orleans Massachusetts Kentucky

Oklahoma* New York Minnesota Michigan

South Carolina* Ohio Nevada North Carolina

Washington Rhode Island New Hampshire Nova Scotia§

South Dakota Newfoundland & Labrador Ontario

Texas North Dakota Quebec

West Virginia Oregon Wisconsin

Pennsylvania

Tennessee

Texas RRC

Utah
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Assessments Of U.S. And Canadian Regulatory Jurisdictions (cont.)

Credit supportive
More credit
supportive

Very credit
supportive Highly credit supportive

Most credit
supportive

Vermont

Virginia

Wyoming

*Assessment lowered §Assessment raised. Source: S&P Global Ratings.

Mapping the regulatory jurisdictions

For jurisdictions assessed in the maps below, we have delineated the degree of credit support
using shades of blue indicating those we consider credit supportive to those we believe are the
most credit supportive. (We currently don't have assessments on some of the Canadian provinces.)
The different assessments offer some granularity in our thinking about these jurisdictions'
approach to regulation. Sometimes it will be due to trends such as the troublesome trends in the
regulatory jurisdictions of California and South Carolina. Often it simply designates a stable
jurisdiction that is slightly better or worse than its closest peers from a credit-quality perspective.
We will be publishing in-depth updates on selected jurisdictions to bring even more focus on how
regulatory developments could affect credit quality across the North American regulatory
landscape.
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Recent Regulatory Assessment Revisions

We periodically evaluate regulatory jurisdictions and may determine that there has been a shift in
terms of support for credit quality. Based on recent developments, we have determined that the
following jurisdictions have experienced shifts around credit supportiveness.

Arizona

We revised our regulatory jurisdiction assessment on Arizona to "more credit supportive" from
"very credit supportive," reflecting our opinion that regulatory independence and insulation has
weakened lately. The regulatory environment is politicized in part because the commissioners at
the Arizona Corporation Commission are elected, diminishing, to some extent, the credit
supportiveness. Lately there has been increased leadership turnover at the commission as
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recently evidenced when the chairman of the commission left for the U.S. Department of Energy.
In addition, in our view outside groups have asserted significant political pressure in regulatory
proceedings.

California

We revised our regulatory jurisdiction assessment on California to "more credit supportive" from
"highly credit supportive" because financial stability has weakened in the state. Over 20 wildfires
in regulated utility Pacific Gas & Electric Co.'s (PG&E) Northern California service territory
collectively spread over 245,000 acres. Regarding these wildfires, California's inverse
condemnation rule could impose liability on California utilities for wildfire damages involving their
equipment even without a determination of negligence. PG&E, and potentially other utilities in the
future, could be held responsible for billions of dollars because of inverse condemnation with
recovery of these costs not clarified. California regulators ruled in November 2017 in a Sempra
Energy subsidiary San Diego Gas & Electric Co. case that it cannot permit rate recovery of costs
that were the result of imprudence or negligence by the utility even though in legal proceedings an
inverse condemnation determination had been found. The inability to recover through rates the
wildfire costs in excess of insurance proceeds is not credit supportive.

New Mexico

We revised our regulatory jurisdiction assessment on New Mexico to "credit supportive" from
"more credit supportive" to reflect a reduction in overall regulatory stability because of
inconsistency in the regulatory framework in the state. In 2017, the New Mexico Public Regulatory
Commission did not approve rate cases based on future test years despite the 2009 state law
permitting the use of fully forecast test years in base-rate proceedings. In addition, the
tariff-setting procedures that evaluates the ability of utilities to recover costs, including operating
costs, and the disallowance of several capital investments weakens the overall credit
supportiveness of the jurisdiction.

Oklahoma

We revised our regulatory jurisdiction assessment on Oklahoma to "more credit supportive" from
"highly credit supportive," reflecting our opinion that there is reduced regulatory stability and less
transparency of the regulatory framework. We've observed increased uncertainty in regulatory
actions, which lowers the predictability of cash flow support of higher expenses, including
depreciation expense, and a lag in processing rate cases. On the tax reform front, the state has
been aggressive, including a request from the Oklahoma Attorney General for utilities to refund
changes related to the tax reform.

South Carolina

Finally, we revised our regulatory jurisdiction assessment on South Carolina to "more credit
supportive" from "most credit-supportive," reflecting our opinion that the political and regulatory
framework is less transparent, less predictable, and has not been consistent with regard to
historical actions. The construction cancellation of V.C. Summer nuclear units 2 and 3 resulted in
reduced regulatory stability and less consistency. Regulatory independence has been eroded in
South Carolina since the state legislature introduced legislation that could jeopardize existing
cost recovery around the cancelled Summer units and the governor has publicly supported a rate
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reduction related to current cost recovery of already incurred Summer construction costs.

Related Criteria And Research

Related Criteria

- Criteria - Corporates - General: Corporate Methodology, Nov. 19, 2013

- Criteria - Corporates - Utilities: Key Credit Factors For The Regulated Utilities Industry, Nov. 19,
2013

Related Research

- Assessing U.S. Investor-Owned Utility Regulatory Environments, Aug. 10, 2016

Only a rating committee may determine a rating action and this report does not constitute a rating action.
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Grid Modernization: What Will Blockchain
Technology Mean For U.S. Regulated Electric
Utilities?
June 6, 2018

In this second article in a series that explores issues related to modernizing the electric grid, S&P
Global Ratings looks at how a smart grid could affect regulated utilities' credit quality, taking into
account the role of technology such as blockchain in the electric grid's future state. Blockchain
has the potential to both enhance and disrupt the business model for regulated electric utilities.
However, much depends on the decisions electric utilities make regarding the technology's
deployment. The positive aspects include increased automation, grid flexibility, and transparency
that could potentially result in costs savings, enhanced reliability, and increased access to cleaner
energy for retail consumers. The negative aspect is the potential for utilities to use blockchain as a
way to generate additional revenue sources from higher-risk nonregulated activities such as
energy trading or other market-driven activities, possibly affecting how we view business risk.

Key Takeaways

- Capital spending on smart grid infrastructure is necessary to transition to a modernized
grid, and technology will likely play a role in this evolution.

- Blockchain as a concept is new for the regulated electric utility industry, but some
utilities are tracking its progress, including for peer-to-peer energy transactions on a
microgrid.

- Blockchain has the potential to both enhance and disrupt the business model for
regulated electric utilities, but much will depend on the decisions electric utilities make
regarding the technology's deployment.

- For U.S. electric utilities, regulation could dictate the pace of blockchain's adoption on
the grid.

A Smart Grid And The Potential Role For Technology

A smart grid is a modernized electric grid that we expect will be flexible enough to integrate
distributed energy resources onto the grid, maintain service reliability, attain cost efficiencies, and
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achieve other policy objectives such as a greener energy future or grid resilience. For some
utilities, this kind of grid flexibility, particularly in light of the increasing use of distributed
generation (DG), could become a requirement in the not-too-distant future. Utilities thus need to
allocate sufficient capital spending toward smart grid infrastructure to adapt to these new
realities. In addition, technology has historically functioned as both an enabler and disruptor of
other industries. As such, leading-edge technology will likely play a role in the modernization of
the electric grid. One potential technology on the horizon is blockchain--which is a digital
distributed ledger that enables secure transactions between participants on a network without
the need for a third party to verify the integrity of the transaction. Automated smart contracts,
which are essentially digital agreements on a blockchain, govern the integrity of transactions
among participants, promoting trust.

The Transition To A Modern Electric Grid

Capital spending on smart grid infrastructure is necessary for regulated utilities to transition to a
modernized grid. From 2008–2016, smart grid spending for regulated utilities ranged from about
$1 billion to $5 billion per year, averaging about 5% of total utility capital spending. And while the
majority of such spending has been on smart meters, spending on distribution automation has
shown steady growth in recent years, marginally exceeding spending on smart meters as of 2016
(see chart 1).

Chart 1

Smart meters are digital infrastructure assets that enhance two-way communication between the
utility and its customers. In a prior article (Will Smart Meters Preserve Or Disrupt The Regulatory
Construct For Investor-Owned Utilities?), we observed the significant deployment of smart meters
in the U.S., with over 60 million installed smart meters as of 2017 compared to about 20 million
smart meters six years earlier (see chart 2).
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Chart 2

Distribution automation focuses on electric grid activities that previously required greater use of
utility personnel. One reason for this application is that electric utilities must demonstrate that
they can integrate distributed energy onto the grid without affecting service reliability. Service
reliability, or utilities' capability to provide uninterrupted electric service, remains key to the
fundamental business model for regulated electric utilities. Some examples of distribution
automation investments include integrated volt/var control (IVVC), sensors, and automated
switches. While IVVCs manage the power quality and voltage on the grid, sensors monitor the
condition of key assets like transformers, and automatic switches remotely control electric load.
From a credit perspective, we view smart grid investments as low risk for utilities largely because
they support rate base growth, enhance reliability, and potentially result in cost savings for
customers, all of which are generally favorable for regulated utilities' credit quality.

Microgrids, Blockchain, And Peer-To-Peer Energy Transactions

The U.S. Department of Energy (DOE) defines a microgrid as a group of interconnected loads and
distributed energy resources within clearly defined electrical boundaries that acts as a single
controllable entity with respect to the grid. A microgrid can either function as part of an existing
electric grid, or separate from it, and the DOE considers microgrids a key building block for a smart
electric grid. In addition, some states, such as New York, view the development of microgrids as a
way to achieve grid resilience, particularly in light of severe weather like hurricanes. Blockchain
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technology can enable localized microgrids to exchange energy with the help of
blockchain-enabled meters. In April 2016, a start-up company called LO3 Energy completed its
first blockchain energy transaction project in New York State, known as the Brooklyn Microgrid.
This is a localized microgrid, where users of the network can buy and sell energy with each other.
In this example, excess power generated from a consumer's rooftop solar can be sold to others on
the same microgrid.

Although blockchain as a concept is new for the utility industry, some regulated utilities are
tracking the technology's progress. The Energy Web Foundation (EWF), a not-for-profit entity
funded by major energy corporate affiliates globally that counts a few U.S. utilities including
Sempra Energy, Duke Energy, Exelon, and PG&E as corporate affiliates, is working on an
open-sourced version of the blockchain technology. The EWF hopes to scale this technology
globally, enabling more peer-to-peer energy transactions. And far from U.S. shores, the concept of
peer-to-peer energy transactions with blockchain is already being put to the test. For example,
Japan–based TEPCO (another EWF corporate affiliate) recently established a subsidiary that
plans to sell rooftop solar and battery storage and enable customers to conduct peer-to-peer
trading of electricity via blockchain.

Blockchain And The Potential For A Greener Electric Grid

According to the U.S. Environmental Policy Agency (EPA), a renewable energy certificate (REC)
system establishes the property rights to the environmental social or other non-power attribute of
renewable electricity generation. A REC is issued when one megawatt-hour (MWh) of electricity is
generated and delivered to the electric grid from a renewable resource. Because electrons
delivered to the grid are indistinguishable, a REC serves as a way to assign ownership of electricity
generated and used from renewable sources. For some consumers, the process to procure a REC
is administratively intensive, and includes third-party verifications, sworn statements, contract
receipts, and other processes that possibly stymie consumer preferences for more renewable
energy. In addition, double counting and lack of transparency can be a concern for some REC
consumers, possibly why the EPA recommends third-party certification and verification when
purchasing RECs. Blockchain, through its automated smart contract features, could bypass the
need for such administrative processes, improve transparency, and potentially increase retail
consumer access to cleaner energy, promoting a greener electric grid.

Blockchain could
potentially increase
retail consumer
access to cleaner
energy, promoting a
greener electric grid.

What Will Blockchain Technology Mean For U.S. Regulated Utilities?

The answer depends on the decisions utilities make regarding the deployment of the technology.
When used as an enabler, blockchain can increase automation for utilities, and support demand
response activities, potentially leading to more cost savings, and enhancing electric reliability on
the grid. Blockchain can also increase transparency on renewable energy sourcing for RECs,
potentially expanding access to cleaner energy for retail consumers, resulting in customer
satisfaction. Cost savings, enhanced reliability, and customer satisfaction generally support a
utility's ability to manage regulatory risk. However, the risk that would arise from blockchain
technology for regulated utilities stems from the potential for utilities to use the technology as a
catalyst to derive additional revenues from higher-risk nonregulated activities such as energy
trading or other market-driven activities, fundamentally shifting the utilities' business model in
ways that may affect how we view business risk. This approach to blockchain could be disruptive.
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For U.S. Electric Utilities, Regulation Could Dictate The Pace Of
Blockchain's Adoption On The Grid

It is still very early to draw any implications for utilities' credit quality because of blockchain. For
one, the current state of the electric grid is aging, and requires capital spending and time to
modernize. As an example, Consolidated Edison Inc.'s smart meter plan, which began in 2016, will
take approximately six years to complete. Second, it is not yet clear if cost-savings from using the
technology will be material enough to justify the added complexity and investment for utilities,
potentially hindering the technology's scalability. Moreover, we suspect regulators may be slow to
change, given the novelty of the technology, including concerns about its compatibility with
existing grid operations, and how to adapt current regulatory practices to accommodate the
technology's potential.

Related Criteria And Research

Related Research

- How ‘Virtual Power Plants’ Are Allowing U.S. Utilities To Embrace Disruptive Technologies, Jan.
11, 2018

- Future Shock: Will Better Batteries Dim Electric Utilities’ Prospects? Nov. 3, 2017

- Will Smart Meters Preserve Or Disrupt The Regulatory Construct For Investor-Owned Electric
Utilities?, Oct. 31, 2017

Only a rating committee may determine a rating action and this report does not constitute a rating action.
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U.S. Tax Reform: For Utilities' Credit Quality,
Challenges Abound
(Editor's Note: This article is part of a series addressing the potential credit implications of U.S. tax reform on corporate,

infrastructure, financial services, and U.S. public finance entities.)

The recently enacted federal tax package will provide a modest economic uplift according to S&P Global economists

(see "A Tax Package For The New Year: Its Impact On U.S. GDP Growth," Jan. 8, 2018), and it will be beneficial for

the credit quality of most corporate issuers (see "U.S. Tax Reform: An Overall (But Uneven) Benefit For U.S. Corporate

Credit Quality," Dec. 18, 2017). But what does it mean for the S&P Global Ratings' ratings on U.S. utilities and their

holding companies?

The main features of the corporate tax package are a lower tax rate, more favorable treatment of earnings repatriated

from overseas, a move from a worldwide tax system to a territory-based tax system, immediate expensing of capital

investment, and limits on the deductibility of interest expense. For U.S. utilities and for most utility holding companies

that have mainly domestic operations, foreign earnings repatriation and the taxation approach to those earnings are a

non-issue. However, the tax package has important implications for utilities mostly because of rate regulation, but also

since special provisions in the tax legislation for regulated utilities regarding interest deductibility and capex expensing

distinguish them from most of corporate America.

Overview

• While most of corporate America is bullish about the new tax regime, we believe the effect on creditworthiness
of regulated utilities and their holding companies could be negative.

• The effect will depend on the reaction of utility regulators and, ultimately, the utility companies after the
regulators have acted.

• The lower statutory corporate tax rate will eventually benefit ratepayers, not utilities. The degree of benefit or
burden to holding companies will depend on each company's tax position and will suffer from the benefit at the
utility subsidiaries going to ratepayers.

• The accelerated deductibility of capital expenditures is not available to utilities, and the loss of that kind of
stimulus is negative for cash flow.

• Few U.S. utility holding companies will be affected by foreign earnings or the deemed repatriation of
previously untaxed foreign earnings.

• Limits on the deductibility of interest expense have little effect, as utilities are exempt and holding companies
can participate in that exemption.

Credit Implications Vary For U.S. Utilities

The reality for U.S. utilities and utility holding companies is that they have historically used the tax code as a source of

cash flow through the interactions of tax accounting, regulatory accounting, and as opportunities to defer cash taxes

from economic stimulus provisions. The attractiveness of tax credits for specific types of investments for companies
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with such reliable earnings profiles has long been apparent. One reason we have relied more on after-tax credit metrics

using funds from operations (FFO) as a base instead of pretax measures like EBITDA is that the former captured the

true cash flow of a utility better than the latter. As we have noted in the past, utilities are susceptible to weakening

FFO-based credit metrics in the absence of bonus depreciation or other economic stimulus built into the tax code.

We will address the three primary areas of tax reform for utilities in turn. Early analysis suggests that utility and

holding company credit quality could be marginally and negatively affected by the new tax code, but for most issuers

the magnitude will be mild enough to allow them, if so desired, to offset the effect enough to preserve ratings. Much

will depend on the regulatory response. For companies skirting the edge of our financial risk profile requirements, the

path to ratings stability will be trickier and steeper. Our approach as the impact of the corporate tax package unfolds

will be measured:

• Taxes, as accounting and ratemaking matters, are extremely complex and will require some time for issuers and
regulators to fully understand the implications, especially at the holding company level. As we observe the decisions
made by each company and update our models, we will allow sufficient time for companies to react to the changes.

• To the extent tax reform has some one-time, up-front effect on earnings or prompts write-offs, we are likely to look
past that and concentrate on the ongoing, forward-looking impact on credit metrics.

• Each company's tax situation is unique, as is the regulatory environments in which they operate. While we see a
general effect of tax reform, ultimately the rating impact will be issuer-specific and will depend on the details of its
tax positions at both the utility and holding company, the regulatory response to the new tax code, and how the
company responds to those two things in its future financial policy.

• The impact will almost certainly differ between a holding company and its utilities. Holding companies do not
directly share the same tax attributes as their utility subsidiaries and are the actual entity that pays taxes on a
consolidated basis. Utilities are almost uniformly treated as stand-alone entities by regulators when calculating the
revenues needed to cover the cost of service. Changes in things like corporate tax rates can therefore have
decidedly different effects on the unregulated parent and the regulated subsidiary. Since our rating methodology is
primarily focused on the entire group, the impact of tax reform on the holding companies is going to be the most
impactful on the ratings within the group for most issuers. Although there may be no rating implications, we may
revise the stand-alone credit profiles (SACP) of a holding company's utility subsidiaries that we do not consider
insulated. And the ratings on utilities and other subsidiaries that differ from the parent due to insulation or a lesser
group status could also be directly affected.

The Influence Of Key U.S. Tax Reform Provisions On U.S. Regulated Utilities and Holding Companies

Tax provision

Benefit or

burden?

Primary relevance to

utilities or holding

companies? Effect

Lower corporate tax rate Burden Both For utilities, revenue requirement is reduced. The benefit of lower
rate is passed onto ratepayers. Holding companies lose the cash
flow from the difference between statutory rate and their effective
tax rate.

Loss of accelerated
deductibility of capital
expenditures

Burden Both Utilities are exempted and therefore lose the opportunity to gain
cash flow from tax-based stimulus. Effect on holding companies
depends on mix of utility and non-utility operations.

Elimination of tax on foreign
earnings and upon
repatriation going forward

Benefit Holding company Limited to the few that have overseas investments.

Deemed tax on previously
earned profits held overseas

Burden (limited
to eight years)

Holding company Limited to the few that have overseas investments.
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The Influence Of Key U.S. Tax Reform Provisions On U.S. Regulated Utilities and Holding Companies (cont.)

Tax provision

Benefit or

burden?

Primary relevance to

utilities or holding

companies? Effect

Limit on interest deduction Benefit Both Utilities not burdened (exempted). Holding companies are not
burdened to the extent they can allocate a portion of their debt to
utility operations, but the allocation method is unclear.

Source S&P Global Ratings.

Lower tax rates
The central feature of the corporate tax package is a lower tax rate. The current 35% statutory tax rate is now 21%,

and that move has various ratemaking consequences for utilities. For most utilities, rates charged to customers reflect

the statutory rate. Any unpaid deferred taxes over the years have been accrued for eventual return to ratepayers, and

in the mean time are a low-cost source of capital in the mechanics of ratemaking. The new, lower statutory rate means

(1) rates must be lowered to reflect the new rate, and (2) the excess deferred tax balance created by the difference in

tax rates must be returned to ratepayers. The speed at which it is returned will be determined by the regulator with

potentially significant negative cash flow effects. Normalization rules will restrict the regulators, but some of the

deferred tax difference will not be protected by the transition rules and could be tapped earlier to reduce rates.

Regulators will also be mindful of the higher future costs associated with rapid reversal of deferred taxes, as they have

been a low-cost source of capital to the benefit of ratepayers that must be replaced with some combination of debt and

equity if erased too quickly.

Both of those tasks will be handled by the regulator, with the timing and result affected by the utility's strategy and

relationship with its regulators. That strategy, and the utility's ability to manage the process and outcome, are crucial

factors in determining the impact on ratings coming out of tax reform. The challenge is that regulators think about and

set rates primarily on earnings, not cash flow. To the extent that tax reform leads to lower cash flows, which we think

will be the case in most instances, we will look for the utility to make a case for countervailing steps to offset some or

all of the diminished cash flow. A stronger capital structure, using the extra revenues related to the difference between

the 21% and 35% tax rates to support greater rate-base investment or rate recovery of other expenses such as

unfunded pension obligations or nuclear decommissioning funds, or some combination of these could sustain or lessen

the impact on credit metrics.

At the parent companies, which often have a mix of regulated and unregulated companies, the effect of lower tax rates

could be more mixed and will depend greatly on each company's particular circumstance. They rarely pay anything

close to the statutory rate due to careful tax planning. An important focus is on those holding companies that have

significant non-utility operations. How to allocate parent debt between utility and non-utility operations is an

unresolved issue (see next section), but overall many investments and activities on the non-utility side have been

driven by tax considerations. A holding company's tax characteristics, including such things as net operating loss

carryovers and unused tax credits, affect how much in actual taxes they're paying now. Lower tax rates will slow the

realization of those and other tax benefits, and that could pressure credit metrics when combined with any negative

cash-flow effects at the utility level.
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Interest expense deductibility
The second big aspect of tax reform for utilities is interest deductibility. U.S. utilities and utility holding companies are

typically more leveraged than their counterparts elsewhere in corporate ratings, so the loss or limit on deducting

interest for tax purposes would have been more impactful for utilities. The new tax package offers a special carve-out

that allows utilities to fully deduct all interest expense and holding companies to allocate a portion of the interest on

parent debt associated with their utilities to qualify for a deduction as well. The manner of that allocation is still

somewhat imprecise, and greater clarity is expected when the Treasury Department implements the legislation.

Loss of bonus depreciation or other tax stimulus
The preservation of most interest deductibility for the capital-intensive, more-levered utilities and utility holding

companies came at a price. In exchange for this treatment, utilities forego the opportunity to participate in the stimulus

feature of tax reform, full expensing of capital spending at least for the next five years. With the absence of any bonus

depreciation provisions for utilities, a powerful generator of cash flow will now cease that, in combination with the

lower tax rate, will have very real consequences for cash-based credit metrics. Utilities however have been modifying

their capital spending plans over the past few years to factor in phasing out of bonus depreciation. We noted in a

commentary many years ago (see "How Will Bonus Depreciation Affect The Credit Quality of U.S. Electric Utilities?"

May 9, 2011) that the loss of bonus depreciation could result in two to three percentage-point reductions in a typical

FFO-to-debt calculation. Now that the time of no tax stimulus in the tax code has come to pass, utilities will have to

grapple with this lack of cash flow from tax timing differences. While the lower statutory rate would have diminished

the power of this cash-flow source anyway, its absence will make the challenge more acute, especially for those issuers

that are already edging toward ratings downgrade FFO-to-debt triggers.

Utilities' Response To The New Tax Laws May Help Preserve Credit Quality

The impact of tax reform on utilities is likely to be negative to varying degrees depending on a company's tax position

going into 2018, how its regulators react, and how the company reacts in return. It is negative for credit quality

because the combination of a lower tax rate and the loss of stimulus provisions related to bonus depreciation or full

expensing of capital spending will create headwinds in operating cash-flow generation capabilities as customer rates

are lowered in response to the new tax code. The impact could be sharpened or softened by regulators depending on

how much they want to lower utility rates immediately instead of using some of the lower revenue requirement from

tax reform to allow the utility to retain the cash for infrastructure investment or other expenses. Regulators must also

recognize that tax reform is a strain on utility credit quality, and we expect companies to request stronger capital

structures and other means to offset some of the negative impact.

Finally, if the regulatory response does not adequately compensate for the lower cash flows, we will look to the issuers,

especially at the holding company level, to take steps to protect credit metrics if necessary. Some deterioration in the

ability to deduct interest expense could occur at the parent, making debt there relatively more expensive. More equity

may make sense and be necessary to protect ratings if financial metrics are already under pressure and regulators are

aggressive in lowering customer rates. It will probably take the remainder of this year to fully assess the financial

impact on each issuer from the change in tax liabilities, the regulatory response, and the company's ultimate response.
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We have already witnessed differing responses. We revised our outlook to negative on PNM Resources Inc. and its

subsidiaries on Jan. 16 after a Public Service Co. of New Mexico rate case decision incorporated tax savings with no

offsetting measures taken to alleviate the weaker cash flows. It remains to be seen whether PNM will eventually do so,

especially as it is facing other regulatory headwinds. On the other hand, FirstEnergy Corp. issued $1.62 billion of

mandatory convertible stock and $850 million of common equity on Jan. 22 and explicitly referenced the need to

support its credit metrics in the face of the new tax code in announcing the move. That is exactly the kind of proactive

financial management that we will be looking for to fortify credit quality and promote ratings stability.

Related Criteria And Research

Related Research
• FirstEnergy Corp.'s Convertible Preferred Stock Issuance Rated 'BB'; Other Ratings Affirmed, Jan. 22, 2018
• PNM Resources Inc. And Subs Outlooks Revised To Negative On New Mexico Regulatory Order, Effects Of New

U.S. Tax Code, Jan. 16, 2018
• A Tax Package For The New Year: Its Impact On U.S. GDP Growth, Jan. 8, 2018
• U.S. Tax Reform: An Overall (But Uneven) Benefit For U.S. Corporate Credit Quality, Dec. 18, 2017
• How Will Bonus Depreciation Affect The Credit Quality of U.S. Electric Utilities? May 9, 2011

Only a rating committee may determine a rating action and this report does not constitute a rating action.
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How 'Virtual Power Plants' Are Allowing U.S.
Utilities To Embrace Disruptive Technologies
Distributed generation and other customer-focused technologies that are disrupting utilities have been grabbing the

attention of both the industry and S&P Global Ratings for years. Not quite at the forefront of our thoughts during this

time (but waiting patiently in the wings) has been battery technology, which could provide value to customers by

making their power equipment more cost-effective and allowing them to store power for utilization during power

outages or periods of higher priced power on the grid. The combined distributed-generation-and-battery-storage

revolution is giving individual homes and businesses the ability to diminish—and in some extreme cases, completely

end--their dependence on the established power grid.

However, some electric utilities have turned the tables and responded by investing in a new disruptive idea that works

in their favor, called "virtual power plants": collecting and aggregating battery-stored power on customer properties,

buying it back, and using it to help supply power to other customers during times of peak demand. Utilities adopting

this sort of "behind the meter" approach believe that it's a more efficient and less expensive way of providing power

during periods of high demand, especially when compared to the status quo--peaker power plants, which are

increasingly beleaguered in nonregulated markets.

Utilities that invest in these innovative virtual power plants benefit from having a new source of regulated assets, better

relationships with customers and regulators, and potentially, a more efficient grid. But these new technologies also

carry economic, execution, and technology risks and for power producers, this new development could lead to lower

net power demand.

Overview

• Some regulated utilities are embracing disruptive technology by developing virtual power plants that allow
them to aggregate and control batteries in customer homes and commercial properties and dispatch the
consolidated power opportunistically.

• Investing in virtual power plants has multiple benefits for regulated utilities, such as new regulated investments
to generate rate base growth that offsets the need to invest in riskier generating assets, enhanced stakeholder
relationships, and improved grid efficiency.

• If executed as contemplated, virtual power plants could be a positive for utility credit quality.
• Pilot projects are in development despite near-term economic, execution, and technology hurdles.
• Perhaps predictably, virtual power plants could represent another small blow to the credit profile of power

producers in the form of increased competition and reduced demand.

Regulators have taken note of disruptive trends in the industry. In its rationale for a new utility research project, the

Illinois Commerce Commission noted that "....the advent of distributed generation and storage, demand response and

energy efficiency, interconnected smart devices and appliances, micro-grids, electric vehicles, the use of big data and

analytics, environmental objectives, and a host of new technologies, products, services--spurring the development of

entirely new energy markets--is challenging existing network design, capability, and regulatory policy."
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While that's quite a mouthful, we agree with the commission's point. The commission's report concluded that these

developments are positive on the whole for electricity end users because customers can buy, sell, produce, and store

electricity; effectively, they can exert more control over the power production process. But the trend contains risks for

utilities and could contribute to mass decentralization and deterioration of a utility's value to its customers.

If this trend continues unabated beyond the next decade, credit quality of regulated utilities could be constrained as

the new customer-focused power technology (such as solar panels and batteries) reduces the utility's role and slows

load growth, leading to weakening financial performance and declining credit protection measures. Importantly, most

transmission-and-distribution-only utilities have mitigated this risk through the use of revenue decoupling mechanisms

that separate power demand and sales from revenue generation. However, integrated utilities that do care about

energy sales growth remain exposed. Compounding this, customers investing in energy infrastructure reduces

integrated utilities' needs for new regulated investments. Those utility investments have historically spurred rate base

growth and in turn, earnings growth. Furthermore, when power supply technologies are taken out of the utility's

control, the system's operating risks can increase and complicate energy management by making it harder to predict

and match supply and demand.

Utilities have responded to this ongoing threat to their business by embracing these technologies, usually by investing

in utility-scale assets that are most cost-effective. (See For Slow-Growth U.S. Electric Utilities, Batteries Could Be A

Power Booster, published Nov. 2, 2017.) Smaller, behind-the-meter batteries are not as economic as utility-scale

investments given the scale and logistics of hooking up one large battery compared to many smaller ones. However,

even considering the presently underwhelming economics, some utilities are partnering with customers and energy

services companies to turn distributed batteries into utility-run virtual power plants.

Why? For one thing, on-site power storage is useful during power outages. But a more important driver is market

inefficiencies related to distributed generation that isn't paired with batteries. In some cases, customers who generate

energy on their property have had to pay others to take their produced power, which is a result of producing energy

when demand is low. This routinely occurs in California. The problem utilities are concerned with is the opposite:

demand for power increases during the evening which drives wholesale prices higher while solar panels aren't

producing. In this case, utilities are forced to buy expensive power from less-efficient "peaker plants," which only ramp

up when demand is high. Virtual power plants are a relatively new idea, which calls for pairing batteries with

distributed generation assets to avoid relying on these comparatively expensive peaking assets.

Designing Virtual Power Plants

Utilities at the forefront of this trend are selling batteries to customers while retaining control of the power stored in

the batteries to release at more opportune times. Green Mountain Power Corp. (GMP) has sold about 150 battery

systems throughout its territory to both solar-producers and non-producing customers. While the mechanics can be

complicated, the simplified process works as follows:

• The utility sells batteries to customers for a lower price than its market value. These customers pay through a
monthly charge, similar to a rider. The utility can afford lower prices because the battery is expected to create value
for the utility over its useful life.
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• The batteries are rate-based and earn a return, but the associated increase to the regulated revenue requirement is
paid for over its useful life solely by the new battery-owners. Other customers are not yet affected financially by the
transaction.

• When demand naturally spikes in the evening, the utility remotely pulls power from the new batteries on the
customer's property instead of filling the need with expensive power from traditional peaker plants. This is called
"load-shaving," because it reduces the need for outside supply, and it results in lower power prices. The savings
from power prices will be shared by the utility and its customers, with most of the savings directly benefitting
customers. Regulators will decide how this sharing mechanism works but the lower costs benefit both parties.

There are other ways that utilities can use these programs to create economic value. One of which is by charging the

batteries during low (or negative) price periods. Down the road, utilities might be able to use these new resources to

bid into wholesale markets in the form of wholesale power, demand response, or even ancillary services.

Other U.S. utilities, such as New York's Consolidated Edison Inc., California's Sempra Energy, PG&E Corp., and Edison

International, and North Carolina's Duke Energy Corp. are at different stages of experimenting with virtual power

plants, although most U.S.-based utilities that are interested are still in the beginning phases. We expect that these

programs will contain the same key elements discussed above.

Benefits To Customers

Most importantly, customers interested in increasing their energy independence often seek to own energy

infrastructure. To these customers, virtual power plants provide a "best of both worlds" approach. They allow

customers to make the most of their solar panels, batteries, and smart technology, thereby reducing carbon footprints

and increasing emergency preparedness. At the same time, these customers will have the security of remaining on the

grid.

Consolidated Edison currently has an approved $15 million budget for a small virtual power plant pilot project and a

separate $200 million more robust project that focuses on various demand management technologies. According to

the company, the demand management program could postpone more than $1 billion of investments in conventional

power spending for another 20 years. The savings related to this reduction in capital expenditure needs is passed on to

customers.

Is the delay in capital investment a negative for integrated utilities, which generally only grow by
investing?
The answer is complicated. Generally, anytime a regulator decreases a utility's capital spending budget because it

deems a project unnecessary, unimportant, or non-urgent, the utility's earnings growth forecast suffers.

However, we would stress three things. First, the batteries will mostly offset power generation spending and therefore

have a more pronounced impact on unregulated power generators than on the utilities, as discussed in "Uncharged:

The Possible Market Impact Of Electricity Storage". Independent power producers (IPPs) are more likely to feel the

impact of possible weaker pricing than utilities are. Second, virtual power plants transfer some operational and market

risks from the utility to the customer. Virtual power plants will give customers more reason to own the riskier

generation assets, leaving the less risky transmission and distribution assets as a larger part of the utility's asset base.
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Finally, the growth of battery technology seems inevitable at this point, with the major question now about timing.

Accordingly, our perspective is that utilities participating in battery projects and controlling these assets, whether they

are utility-scale or behind-the-meter, are the best way to ensure that they stay relevant.

What Are The Positive Credit Considerations For Utilities?

Virtual power plants can spur rate base growth
Regulators will likely allow the utilities to rate-base batteries and therefore, battery sales will earn a return for

investors. While most of the programs we've researched are limited and will have an insignificant effect on rate base

growth, we believe utilities will earn a return in line with other regulated assets, probably in the 8%–10% range. If the

economics improve as we expect, and there is more customer demand for batteries, this could eventually lead to more

pronounced growth prospects. (See "Going With The Flow: How Battery Storage Economics Are Changing Power

Consumption".

As discussed above, utilities would also likely share in the cost savings associated with shaving peak load. Before we

get too optimistic on how this will affect a utility's bottom line though, we'll have to monitor how regulators approach

the sharing mechanisms. Meanwhile, we still are waiting for more data on how much load-shaving value the utilities

will realize.

Perhaps more of an aspirational goal for virtual power plants, we think batteries, in general, are likely to provide

ancillary services to the grid given their ability to disperse power instantaneously (there is no ramp up time). Whether

aggregated behind-the-meter batteries will be eligible to receive credit for ancillary services is uncertain, but it is a

possibility.

Lower customer bills
Behind-the-meter battery storage would compete directly with expensive peaker power generators, and batteries

would have a competitive advantage because they are closer to load, have no variable costs, and can ramp up

instantaneously. Therefore, there is a good reason to believe that power prices would decline during periods that have

historically had the highest prices. This benefits regulated utilities in that it helps control the customer bill, which is a

key concern for regulators. If customer bills are lower due to lower power prices (or any other reason for that matter),

perhaps there's more room for utilities to invest in infrastructure to boost reliability. We've seen this trend play out as

gas prices have remained low and gas utilities have been able to fill some of the gap in the customer bills with pipeline

replacement programs.

Potential to contribute to smart grids
Green Mountain Power's virtual power plant has important applications to energy efficiency and smart technology. In

fact, the Vermont company has taken the customer interaction aspect much farther by collaborating with several

energy services companies to set up a larger in-house ecosystem that includes Tesla Powerwall batteries, Nest

Learning Thermostats, and an Aquanta smart water heater controller that essentially allows customers to use water

heaters as batteries.
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Improved relationships with regulators
Utility-run programs that help regulators achieve their goals is good for business. Given that battery storage is

carbon-free, and could contribute to lower pricing and improved grid reliability, virtual power plants would help

regulators achieve some of their larger goals.

Risks And Obstacles

Battery technology has been somewhat slow to evolve, hindered by prevailing higher costs that ultimately limit

customer interest. As a result, the success of these projects revolves around the still uncertain economics of battery

technology. It is possible that the economics never reach the point where customers are interested at adequate levels

to justify investment, especially for residential customers. How jurisdictions price power produced from distributed

generation customers will also play an important role here. For instance, customers who benefit from net metering

rules (selling their energy for the full retail price) are much more likely to invest in solar panels. These rules vary across

jurisdictions and are at continued risk of reform.

Given the novelty of these projects, some community stakeholders are apprehensive. For instance, while the

Consolidated Edison programs are technically approved by the New York Public Service Commission because they

qualify as "innovative projects," the Fire Department of the City of New York (FDNY) and the New York City

Department of Buildings (DOB) oppose the use of residential batteries in some situations, citing safety reasons. This

has delayed progress on the pilot progams and is a sign that initial projects in some regions might be limited to

commercial premises where professional oversight can be implemented.

Technology risks are also a factor. Because these projects are the first wave, the software behind the aggregation of

these assets might take time to perfect and prove at acceptable levels as there is an insufficent track record of this

method working to shave peak load. For that matter, batteries in general lack a sufficient track record of long-term

viability and safety. Providing a new untested service to customers (especially considering the safety concerns) might

prove to be a significant headache for first movers in the U.S.

More Troubling News For Power Producers

We believe the emergence of energy storage, both utility scale and customer scale, will be more detrimental and

disruptive to nonregulated power generators than it will be for utilities. As seen throughout the U.S., renewable

penetration, low gas prices, mild weather in recent years, and energy-efficiency gains have reduced demand for power.

Adding batteries to the mix will only intensify the trend of decreasing or stagnating demand. Regardless of whether

you're generating power from fossil fuels, renewable energy, or nuclear technology, new competition from batteries

will eventually start to reduce the need for additional power generation.

In particular, peakers are at most risk because stored power is most efficiently used when demand rises during peak

times. Instead of buying expensive power from a peaker 100 miles away, why not just draw from the batteries in a

utility's (literal) backyard?
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Virtual power plants are a great example of some utilities' efforts at disrupting the disruptors--taking advantage of a

potentially negative trend and making it work in their favor. While these projects are still relatively new and generally

small in the U.S., the sudden interest across the country from Vermont to California could be the first inkling that a

new strategy is budding at home. Globally, things are a bit farther along. In Australia, Europe, and Japan, virtual power

plants are already functioning in various forms. To meet the global demand, vendors (such as Sunverge Energy and

Siemens) have developed early iterations of energy technologies and cloud-based software systems to aggregate and

control these resources. While the U.S. is a relative latecomer to the trend, there is reason to believe that this model

could work here.

A report from energy consulting firm Navigant Research estimates that total annual revenue for energy storage assets

that support renewable generation will exceed $23 billion globally by 2026. The company also notes that while the

economics seem to support utility-scale batteries, other drivers (such as peak-shaving) might accelerate the

behind-the-meter market to account for as much as two-thirds of its forecast global capacity by that point.

Over the next few years, battery economics will be a major driver, but utilities will also have to prove that this concept

benefits all stakeholders--including themselves, customers, and regulators. If they can do that, virtual power plants

could take off on a larger scale and utilities will have a new tool for growth and energy management, while having to

contend with new risks. One thing is clear though--once these take hold, there will be no looking back.

Related Criteria And Research

Related Research
• Going With The Flow: How Battery Storage Economics Are Changing Power Consumption, Jan. 11, 2018
• Uncharged: The Possible Market Impact Of Electricity Storage, Jan. 10, 2018
• Future Shock: Will Better Batteries Dim Electric Utilities' Prospects?, Nov. 3, 2017
• For Slow-Growth U.S. Electric Utilities, Batteries Could Be A Power Booster, Nov. 2, 2017
• Storage: The Final Piece In The Global Energy Transition Puzzle, June 10, 2016
• Batteries: A Revolution In Store?, webcast:

https://event.on24.com/eventRegistration/EventLobbyServlet?target=reg20.jsp&mkt_tok=eyJpIjoiTkRkaFpUUXdZemxqWWpS

Only a rating committee may determine a rating action and this report does not constitute a rating action.
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Will Smart Meters Preserve Or Disrupt The
Regulatory Construct For Investor-Owned Electric
Utilities?
We live in an age of big data. Merriam-Webster defines big data as "an accumulation of data that is too large and

complex for processing by traditional database management tools". And we expect the volume of data will only

continue to grow. For example, social media giant Facebook now has 2 billion monthly active users. But what does

this mean for some investor-owned regulated electric utilities? Smart meters, an essential element of a modernized

grid, are capable of producing vast quantities of data. Data that will someday be available to three key

stakeholders--electric utilities, customers, and regulators.

In this inaugural article in a series that explores key issues related to modernizing the electric grid, S&P Global Ratings

looks at how the growing use of smart meters could affect electric utilities. We discuss the implications for growth, cost

control, and demand response that together could affect electric utilities' management of regulatory risk, and the

regulatory construct under a future modernized grid. We also examine how smart meters can enable a shift in

regulatory policies or practices, which if too restrictive could undermine our otherwise favorable view of smart meters

for electric utilities. From a credit quality perspective, will smart meters preserve or disrupt the regulatory construct for

some investor-owned electric utilities in the future?

By regulatory construct, we mean the relative credit supportiveness of a regulatory framework under a future state that

reflects a modernized grid, including the data-rich power of smart meters. The regulatory framework is important

because it defines the environment in which a utility operates and can affect a utility's credit quality.

Overview

• In the first of a series of articles exploring key issues related to modernizing the electric grid, we discuss smart
meters and how its widespread adoption could affect the regulatory construct for investor-owned electric
utilities.

• Smart meters continue to experience significant growth, and the penetration rate of these meters suggests that
there is still potential headroom for low-risk rate base growth.

• However, smart meters can also enable a shift in regulatory policies or practices that if too restrictive could
change our otherwise favorable view of smart meters for some electric utilities.

• We expect any structural shifts in regulatory policies or practices aided by smart meters will be gradual, giving
electric utilities sufficient time to adapt.

Smart Meters Continue To Experience Significant Growth

We expect the rollout of smart meters to result in rate base growth for most regulated utilities. By smart meters we

mean Advanced Metering Infrastructure or AMI, which differ from meters that have Automated Meter Reading (AMR)
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capabilities that primarily automate the collection of usage data. An AMI by contrast also enhances two-way

communication between the utility and its customers, making smart meters essential to the proper functioning of a

modernized grid. Smart meters continue to experience significant growth with over 60 million installed AMI meters in

the U.S. as of January 2017, compared to about 20 million just six years ago (see chart 1). In addition, the penetration

rate of smart meters suggests that there is still potential headroom for low-risk rate base growth, because total installed

smart meters currently represent close to half of the approximately 125 million installed meters (see chart 2). In

general, we view low-risk rate base growth as favorable for regulated utility bondholders because of the strong link

between rate base growth and cash flow generation for most regulated utilities.

Chart 1
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Chart 2

For example, Consolidated Edison Co. of New York Inc. (CECONY) has the most rate base growth potential stemming

from smart meters, with over 3 million traditional meters as of 2016. In March 2016, the New York Public Service

Commission (NYSPSC) issued an order, approving CECONY's AMI plan. CECONY is a subsidiary of Consolidated

Edison Inc. The company plans to spend close to $1.3 billion to deploy AMI meters to its customers over the next five

years. Penetration rate reflects AMI meters as a percent of total meters.

Table 1

Some Regulated Electric Utilities With Potential For Growth In Smart Meters

Electric utility Parent holding company State

Total AMI meters

as of 2016

Total meters as Of

2016

Penetration

rate

Consolidated Edison Co. of New
York Inc.

Consolidated Edison Inc. NY 0 3,434,895 0%

Public Service Electric & Gas
Co.

Public Service Enterprise
Group Inc.

NJ 14,676 2,199,607 1%

Niagara Mohawk Power Corp. National Grid PLC NY 3,293 1,930,167 0%

Duke Energy Florida LLC Duke Energy Corp. FL 77,709 1,746,145 4%

Duke Energy Progress LLC Duke Energy Corp. NC 0 1,368,308 0%

Massachusetts Electric Co. Eversource Energy MA 15,158 1,363,376 1%

Public Service Co. of Colorado Xcel Energy Inc. CO 15,883 1,314,458 1%
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Table 1

Some Regulated Electric Utilities With Potential For Growth In Smart Meters (cont.)

Electric utility Parent holding company State

Total AMI meters

as of 2016

Total meters as Of

2016

Penetration

rate

Connecticut Light & Power Co. Eversource Energy CT 0 1,263,831 0%

NSTAR Electric Co. Eversource Energy MA 0 1,219,207 0%

Union Electric Co. Ameren Corp. MO 0 1,216,759 0%

Puget Sound Energy Inc. Puget Energy Inc. WA 4,954 1,149,123 0%

Jersey Central Power & Light
Co.

FirstEnergy Corp. NJ 0 1,133,503 0%

Northern States Power Co. Xcel Energy Inc. MN 0 1,112,133 0%

Entergy Louisiana LLC Entergy Corp. LA 12,210 1,090,299 1%

Ohio Edison Co. FirstEnergy Corp. OH 11 1,052,079 0%

Source: Energy Information Administration.

Smart Meters Can Help Some Electric Utilities Manage Costs…

A utility's ability to manage both fixed and variable costs in line with regulatory expectations is among one of many

factors that we evaluate when assessing operating efficiency for regulated utilities, which can affect business risk. It is

likely that smart meters could help electric utilities manage costs such as billing, meter reading, and customer call

centers traditionally associated with servicing customer accounts. For example, 2015 marked the first time in the past

10 years where major U.S. investor-owned electric utilities saw an actual decrease in customer centric operating

expenses (see chart 3).
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Chart 3

We expect the widespread adoption of smart meters to replace the need for utilities to maintain large meter-reading

personnel. Smart meters can also help electric utilities realize cost savings through reduced truck rolls, and during

mass power outages caused by storms. Truck rolls occur when utilities dispatch service personnel to help troubleshoot

a customer's power outage during normal weather conditions. We expect such cost control to marginally enhance the

utilities' ability to effectively manage regulatory risk because savings passed on to customers generally foster good

relationships with utility regulators and create more headroom for capital investment.

…And Enable Shifts In Regulatory Policies For Other Electric Utilities

New York
Back to New York, it is worth noting that the deployment of CECONY's smart meters or AMI plan is also part of a

broader effort for CECONY to implement Gov. Andrew Cuomo's Reforming The Energy Vision (REV) plan. At its core,

REV aims to modernize the electricity grid to improve electric system efficiency and reliability, encourage more

distributed generation (DG), and empower customer choice. Electric utilities in New York are not permitted to own DG

resources except in limited circumstances, which we view as somewhat restrictive. Since its inception in 2014, REV

has expanded to include much broader policy goals, including a clean energy standard that mandates that 50% of New

York State's electricity come from renewable energy resources, and for reducing carbon emissions by 40% by 2030. In
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March 2017, the NYSPSC issued another related REV order on net energy metering, gradually phasing in a new

market-based compensation mechanism for DG by developing Value of Distributed Energy (VDER) tariffs. Although

still in its infancy, these developments signal a shift in regulatory policy in New York that is somewhat restrictive,

potentially undermining our otherwise favorable view of smart meters for electric utilities operating in the state.

California
The California Public Utilities Commission (CPUC) will require electric utilities to change residential customers' tariffs

to reflect time-of-use (TOU) rates by January 2019 (see California's Rate Reforms Underscore The Importance Of

Managing Regulatory Risk, Oct. 2, 2015). TOU are rates that vary depending on the time of day electricity is used. One

of the guiding principles behind residential rate reform in California is to encourage more demand response from

customers, which means encouraging customers to reduce their energy consumption during certain periods of the day,

when the energy needs of the electric system is at its highest. We expect most affected electric utilities in California

will successfully implement this change in part due to the widespread availability of residential smart meters. For

example, almost all residential meters of the big-three investor-owned electric utilities, Pacific Gas & Electric Co.,

Southern California Edison Co., and San Diego Gas & Electric Co., are smart meters.

Will the proliferation of smart meters prompt other states to follow New York and California? (See "Utility Regulatory

Hot Spots In North America: Six U.S. States To Watch," Jan. 24, 2017). We suspect that gradual regulatory shifts could

occur in states where electric prices are higher than the national average (see table 2), with smart meters serving as

technological enablers of change.

Table 2

Ranking Of 2016 Statewide Price To Ultimate Customers (Cents/kWh)

Average price (cents/kWh)

Ultimate Residential Commercial Industrial

Rank State 2016 2015 2014 2016 2015 2014 2016 2015 2014 2016 2015 2014

1 Hawaii 23.54 25.95 33.15 27.38 29.62 36.96 24.44 26.81 34.01 20.28 22.71 29.82

2 New Hampshire 19.2 18.62 17.65 18.69 18.52 17.76 19.26 18.33 16.92 29.16 21.72 20.96

3 Connecticut 18.84 19.87 17.87 19.75 20.73 18.83 16.1 17.54 16.01 14.37 16.14 14.42

4 Massachusetts 18.33 19.73 17 19.75 20.77 17.81 15.33 17.58 15.65 14.37 17.42 14.98

5 Rhode Island 17.71 18.62 16.31 18.43 19.2 17.06 16.26 17.66 15.38 15.19 17.33 14.89

6 California 16.61 16.84 16.47 18.1 17.63 16.81 16.22 17.2 17.18 14 14.07 13.83

7 New York 16.28 17.52 19.35 17.03 18.19 20.17 15.69 17.18 18.83 6.65 7.58 9.93

8 New Jersey 14.48 14.53 14.49 15.63 15.62 15.37 12.84 13.02 13.32 6.31 7.09 8.56

9 Vermont 14.1 14.01 14.24 17.27 16.91 17.44 14.35 14.33 14.41 9.77 9.81 9.73

10 Maryland 13.66 13.35 12.99 14.16 13.64 13.26 12.05 12.52 12.38 9.87 10.28 10.07

11 Maine 13.63 13.66 12.93 14.62 14.61 15.18 11.49 11.77 12.29 -- -- --

12 Delaware 13.34 13.33 13.05 13.68 13.7 13.66 12.41 12.43 11.35 9.49 8.84 9.6

13 Pennsylvania 12.88 12.58 12.26 13.58 13.17 12.8 11.12 11.42 11.14 7.79 8.2 9.29

14 District of Columbia 12.22 12.27 12.38 12.21 12.3 12.49 12.24 12.23 12.24 -- -- --

15 Ohio 11.7 11.57 11.57 12.5 12.94 13.13 10.76 11.34 12.03 6.95 6.4 6.3

16 Michigan 11.67 11.34 11.66 15.41 14.51 14.6 10.93 10.89 11.29 7.16 7.31 8.09

17 Arizona 11.46 11.4 11.14 12.58 12.51 12.28 11.38 11.34 11.1 8.01 8.07 7.82
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Table 2

Ranking Of 2016 Statewide Price To Ultimate Customers (Cents/kWh) (cont.)

Average price (cents/kWh)

Ultimate Residential Commercial Industrial

Rank State 2016 2015 2014 2016 2015 2014 2016 2015 2014 2016 2015 2014

18 Montana 10.86 10.9 10.07 11.55 11.58 10.57 11.08 11.15 10.37 7.52 7.69 7.15

19 Wisconsin 10.85 10.93 10.74 14.35 14.44 13.93 10.84 10.97 10.87 7.6 7.68 7.59

20 Alaska 10.75 10.38 10.44 11.84 11.85 11.85 9.82 9.75 9.92 10.42 9.45 9.42

21 Kansas 10.63 10.06 10.01 13.09 12.15 11.93 10.14 9.73 9.72 7.64 7.4 7.49

22 South Dakota 10.57 10.16 9.52 12.09 11.6 10.78 10.6 10.07 9.51 7.39 7.45 6.82

23 Illinois 10.36 10.59 10.01 11.78 12.28 11.38 8.94 9.45 9.52 5.23 5.26 5.88

24 Washington 9.97 9.63 9.16 10.61 10.08 9.46 9.8 9.64 9.29 7.73 7.62 7.31

25 Alabama 9.82 9.39 9.23 12.66 12.2 11.8 11.59 11.13 10.89 6.35 6.14 6.22

26 Florida 9.72 10.33 10.59 10.85 11.45 11.75 8.63 9.26 9.52 7.39 8.07 8.12

27 Missouri 9.7 9.36 8.97 11.4 11.58 10.87 9.16 9.07 8.77 7.04 6.16 6.05

28 Oregon 9.69 9.61 9.55 11.24 11.36 11.24 9.24 9.17 9.1 7.09 6.87 6.85

29 Colorado 9.55 9.74 9.97 11.74 11.86 12.05 9.41 9.82 10.14 6.68 6.68 6.82

30 South Carolina 9.44 9.49 9.52 12.58 12.57 12.35 9.99 9.98 10.05 5.94 6.17 6.3

31 Minnesota 9.29 8.95 9.07 12.58 12.05 12.21 9.65 9.23 9.93 6.66 6.58 6.26

32 Georgia 9.16 9.21 9.86 12.03 12.15 12.37 9.45 9.56 10.22 5.44 5.48 6.48

33 Indiana 9.1 8.9 9.07 11.48 11.17 11.21 9.93 9.68 9.94 7.11 7.01 7.23

34 North Dakota 9.1 8.78 8.36 10.11 9.57 9.01 8.86 8.52 8.49 7.05 7.36 7.06

35 New Mexico 8.97 9.69 9.77 11.7 12.33 12.17 9.55 10.32 10.33 4.89 5.42 5.92

36 Nevada 8.9 10.22 10.45 11.46 12.9 13.09 8.26 9.66 9.95 6.48 7.69 7.98

37 West Virginia 8.87 8.08 7.61 11.18 10.04 9.27 9.33 8.58 7.95 6.57 6.09 5.87

38 Virginia 8.86 8.99 8.92 11.22 11.09 10.93 7.7 7.97 7.92 6.34 6.54 6.59

39 Kentucky 8.73 8.48 8.34 10.24 9.88 9.65 9.36 9.2 9.12 6.38 6.28 6.17

40 Utah 8.73 8.55 8.35 11.59 11.49 11.22 8.81 8.66 8.6 6.29 6.13 5.97

41 North Carolina 8.63 8.75 8.7 10.57 10.78 10.54 8.14 8.18 8.22 6.11 6.31 6.28

42 Iowa 8.21 7.94 7.71 12 11.55 10.98 9.2 8.86 8.53 5.77 5.58 5.38

43 Idaho 8.2 8.2 8.06 10.21 10.2 9.98 7.95 7.96 7.92 6.68 6.73 6.59

44 Arkansas 8.09 8.17 7.64 9.96 9.84 9.14 7.95 8.09 7.63 6.29 6.49 6.07

45 Mississippi 8.01 9.46 9.66 9.38 11.03 11.19 8.51 10.11 10.4 6.03 7.07 7.18

46 Wyoming 7.96 7.87 7.62 12.22 12.1 11.43 10.11 9.87 9.44 6.68 6.61 6.45

47 Tennessee 7.3 7.07 7.48 8.49 8.32 8.61 8.72 8.35 8.75 5.73 5.66 6.1

48 Louisiana 7.27 7.72 8.3 9.34 9.61 10 8.55 8.86 9.48 4.98 5.36 6

49 Oklahoma 7.26 7.33 7.65 9.67 9.59 9.53 6.94 6.99 7.52 4.56 4.94 5.37

50 Texas 7.21 7.27 7.6 10.18 10.05 10.31 7.75 7.91 8.21 4.88 4.96 5.44

Industry average/total 10.58 10.77 10.81 12.86 12.97 12.81 10.35 10.7 10.88 6.89 7.06 7.27

Source: S&P Global Market Intelligence.
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The Verdict

Overall, we expect U.S. investor-owned electric utilities will ultimately manage to preserve their regulatory constructs

under a modernized grid that includes smart meters. For one, electric utilities have historically shown resilience in the

face of other seemingly disruptive forces, including deregulation, shifts in commodity prices, and catastrophic weather

conditions such as hurricanes. In addition, we view the rate base growth potential, and cost control as generally

favorable for credit quality, making smart meters a viable technology that we expect will enable most electric utilities

to effectively manage regulatory risk. Furthermore, given the essential nature of the service electric utilities provide,

we expect any structural shifts in regulatory policies or practices aided by smart meters will be gradual, giving electric

utilities sufficient time to adapt.

Related Criteria And Research

Related Research
• Utility Regulatory Hot Spots In North America: Six U.S. States To Watch, Jan. 24, 2017
• California's Rate Reforms Underscore The Importance Of Managing Regulatory Risk, Oct. 2, 2015

Only a rating committee may determine a rating action and this report does not constitute a rating action.
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LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 23 

 
Responding Witness:  Daniel K. Arbough  

 
Q-23. Please provide the most recent senior secured, unsecured and corporate credit 

ratings and outlook of LG&E assigned by S&P, Moody’s and Fitch. Also, please 
provide their S&P business and financial risk profiles. 

 
A-23. The most recent ratings and outlook assigned by S&P and Moody’s and the S&P 

business and financial risk profiles are provided below.  In January 2015, Fitch 
withdrew its ratings for LG&E. 

 
 

Ratings S&P Moody's S&P Moody's

Senior Secured A A1 N/A N/A

Unsecured N/A N/A N/A N/A

Corporate Credit A- A3 A- Baa2

Outlook Stable Stable Stable Stable

Business Risk Excellent Excellent

Financial Risk Significant Significant

LG&E PPL



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 24 

 
Responding Witness:  Daniel K. Arbough 

 
Q-24. Please provide all copies of all correspondence, presentations and all other 

materials that LG&E provided to credit and equity analysts over the last two years. 
 
A-24. See the response to METRO 1-82. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 25 

 
Responding Witness:  Daniel K. Arbough  

 
Q-25. In an electronic spreadsheet with all formulas intact, please provide the monthly 

average balances for construction work in progress and short-term debt for the most 
recent 13-month period.  Please separate and identify the amounts associated with 
each jurisdiction and separated by electric and gas operations. 

 
A-25. See the attachment being provided in Excel format. 
 



 

 

 

The attachment is being 
provided in a separate 
file in Excel format. 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 26 

 
Responding Witness:  Daniel K. Arbough  

 
Q-26. In an electronic spreadsheet with all formulas intact, please provide the five-year 

projected and five-year historical capital structure, capital expenditures and capital 
funding. 

 
A-26. See the attachment being provided in Excel format.  The base period and three years 

of projections have been provided consistent with the filing requirements Section 
16(7)(b), Section 16(7)(h)(2) and Section 16(7)(h)(3). 

 



 

 

 

The attachment is being 
provided in a separate 
file in Excel format. 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 27 

 
Responding Witness: Daniel K. Arbough / Robert M. Conroy 

 
Q-27. Please identify the common equity ratio and return on equity approved in LG&E’s 

last fully litigated rate case for its KY retail operations. 
 
A-27. See the Commission’s Order issued June 22, 2017 in Case No. 2016-00371. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 28 

 
Responding Witness:  Daniel K. Arbough  

 
Q-28. Please provide copies of all credit reports published by Standard & Poor’s (“S&P”), 

Moody’s and Fitch Ratings for LG&E and their parent company issued over the 
last two years. 

 
A-28. See the response to METRO 1-84. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 29 

 
Responding Witness:  Daniel K. Arbough 

 
Q-29. Please provide the amount of capitalized interest estimated to be paid during the 

test year related to construction projects.  Please separate and identify the amounts 
associated with each jurisdiction and separated by electric and gas operations. 

 
A-29. LG&E does not capitalize interest related to construction projects. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 30 

 
Responding Witness:  Daniel K. Arbough  

 
Q-30. Please state whether LG&E’s regulated electric retail operations has any off balance 

sheet debt such as purchased power agreements and operating leases.  If the answer 
is “yes,” provide the amount of each off-balance sheet debt item and estimate the 
related imputed interest and amortization expense associated with these off balance 
sheet debt equivalents specific to LG&E’s jurisdictional regulated retail electric 
operations. 

 
A-30. Yes, the Company’s operating leases and pension are treated as an off-balance sheet 

debt adjustment.  See the response to US DOD 1-20 where the operating leases and 
pension debt amounts are included in the adjusted debt balance for S&P.  The 
operating lease and pension imputed interest and amortization expense are 
$2,672,912 and $(1,776,814) respectively. 

 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 31 

 
Responding Witness:  Daniel K. Arbough  

 
Q-31. To the extent not already provided, please provide in electronic format with all 

formulas intact, the calculation of LG&E’s credit metric calculations by Standard 
and Poor’s and Moody’s. 

 
A-31. See the response to Question No. 20. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 32 

 
Responding Witness:  Daniel K. Arbough  

 
Q-32. Please provide a detailed explanation of LG&E’s dividend payment and debt 

financing plans through the test period. 
 
A-32. Dividends are calculated every quarter in the projected portion of the base and test 

year using a payout assumption of 65% of the previous quarter’s net income.  To 
the extent cash from operations is not sufficient to fund capital expenditures and 
financing cash flows for dividends and debt maturities, the Company funds those 
needs with short-term debt, typically in the form of commercial paper, until the 
prescribed maximum has been reached.  At that time, the Company issues long-
term debt to reduce the amount of outstanding short-term debt.  

 
See Tab 16 Filing Requirement Section 16(7)(c) Item A pages 15 through 16 of 19 
which provides an in-depth discussion of the methodology used to calculate 
dividend payments and the determination of financing. 

 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 33 

 
Responding Witness:  Daniel K. Arbough  

 
Q-33. Do any of LG&E’s outstanding long-term debt issues have call provisions?  If the 

answer is “yes,” please provide a list of the callable issues with the following:  
 

a) outstanding balance 
 

b) issuance date 
 

c) maturity date 
 

d) coupon payment percent 
 

e) annual interest expense 
 

f) call price (as a percent of par). 
 
A-33. A listing of LG&E’s callable debt is as follows: 
 

Outstanding 
Balance

Issuance 
Date

Maturity 
Date

Coupon 
Payment 
Percent

Annual Interest 
Expense

Call Price
(As a Percent 

of Par)
Call Date

a b c d r f

300,000,000$   9/28/2015 10/1/2025 3.300% 9,900,000$       100% 7/1/2025

285,000,000     11/16/2010 11/15/2040 5.125% 14,606,250       100% 5/15/2040

250,000,000     11/14/2013 11/15/2043 4.650% 11,625,000       100% 5/15/2043

250,000,000     9/28/2015 10/1/2045 4.375% 10,937,500       100% 4/1/2045

60,000,000       6/1/2017 6/1/2033 3.750% 2,250,000          100% 6/1/2027



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 34 

 
Responding Witness:  Daniel K. Arbough  

 
Q-34. Has LG&E performed any debt refinancing feasibility studies on its outstanding 

debt issues?  If the answer is “yes,” please provide the following: 
 

a. A detailed description of the results from the study. 
 

b. A detailed description of the conclusions(s) made by LG&E based on the results 
of the study. 

 
c. All debt refinancing feasibility studies in an electronic spreadsheet with all 

formulas intact. 
 
A-34. The Company has not performed any debt refinancing feasibility studies.  As noted 

in the response to Question No. 33, there are no bonds currently callable.  The 
Company’s large taxable first mortgage bonds may only be redeemed via paying 
the make-whole premium included in the terms of the bonds or via a tender offer.  
The discount rates used to determine the make-whole premium are much lower than 
the current credit spreads thereby making refinancing unattractive.  Likewise, we 
have not seen opportunities to refinance via a tender offer that results in savings.  

 
a. Not applicable. 

 
b. Not applicable. 

 
c. Not applicable. 

 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 35 

 
Responding Witness:  Daniel K. Arbough  

 
Q-35. Please confirm that PPL Corporation or LG&E are not on credit watch, review for 

downgrade, or have anything other than a “stable” outlook by any of the major 
ratings agencies.  If this cannot be confirmed, please provide all reports in support 
of your response. 

 
A-35. See the response to Question No. 23. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 36 

 
Responding Witness:  Adrien M. McKenzie  

 
Q-36. Mr. McKenzie relies on “threshold tests employed by FERC” to establish low-end 

and high-end outliers.  Please state whether or not Mr. McKenzie is familiar with 
the FERC’s proposed methodology for high-end outliers in 165 FERC ¶ 61,030. 

 
A-36. Mr. McKenzie has reviewed FERC’s October 16, 2018 order in Docket No. EL11-

66, 165 FERC ¶ 61,030 (“Coakley Remand Order”), including the proposed 
methodology for evaluating estimates at the upper end of the ranges produced by 
the discounted cash flow (“DCF”) model, the Capital Asset Pricing Model 
(“CAPM”), and the Expected Earnings method. 

 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 37 

 
Responding Witness:  Adrien M. McKenzie  

 
Q-37. If Mr. McKenzie is familiar with the methodology proposed in 165 FERC ¶ 61,030, 

please apply FERC’s proposed high-end outlier test of 1.5x the median before any 
outliers are removed, to Mr. McKenzie’s DCF results. 

 
A-37. Mr. McKenzie did not conduct the requested analysis in the course of preparing his 

testimony in this proceeding.  Moreover, the methodology to evaluate upper-end 
cost of equity estimates proposed in the Coakely Remand Order has not been 
approved by FERC, which has requested briefing on this issue and all other aspects 
of FERC’s proposed ROE methodology.  In addition, the proposed test of upper 
end values is only one aspect of the ROE methodology presented in the Coakley 
Remand Order.  As a result, application of this test in isolation to the results of a 
different DCF approach in this proceeding, while ignoring other important aspects 
of FERC’s proposed ROE methodology would not provide a meaningful basis on 
which to evaluate a fair ROE for LG&E in this proceeding. 

 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 38 

 
Responding Witness:  William Steven Seelye  

 
Q-38. Please provide a proof of revenues in a Microsoft Excel format with all formulas 

and links intact which shows the current and proposed revenue for the Time-of-Day 
Secondary, Time-of-Day Primary and Retail Transmission Service. 

 
A-38. The proof of revenues in Excel was provided in the file labeled Att_LGE_PSC_1-

53_ElecScheduleM_Forecasted.xlsx provided in the response to PSC 1-53. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 39 

 
Responding Witness:  William Steven Seelye  

 
Q-39. Please provide all workpapers in Microsoft Excel format with all formulas and links 

intact that support LG&E’s cost of service and rate design testimony and exhibits. 
 
A-39. All workpapers that support LG&E’s cost of service and rate design were filed as 

attachments to the responses to PSC 1-53 and AG 1-137. 
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LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 40 

 
Responding Witness:  William Steven Seelye  

 
Q-40. Regarding the proposed Time-of-Day Primary Service rate (“TODP”), please 

provide the following: 
 

a. All workpapers supporting the development of the proposed energy charge of 
$.03193/kWh.  

 
b. Identify all costs that are included in the proposed energy charge.  

 
c. All workpapers supporting the peak demand charge of $8.21/kVA.  

 
d. Identify the cost that the charge of $8.21/kVA is expected to recover.  

 
e. All workpapers supporting the development of the intermediate demand charge 

of $6.16/kVA.  
 

f. Identify the cost that the charge of $6.16/kVA is expected to recover.  
 

g. All workpapers supporting the development of the base demand charge of 
$3.46/kVA.  

 
h. Identify the cost that the charge of $3.46/kVA is expected to recover. 

 
A-40.  

a. See the Excel attachment to the response to Kroger-Walmart 1-3.  The tab 
labeled “TOD Pri” provides all of the cost information that was used in the 
development of the rate for TODP.  
 

b. The proposed energy charge is designed to collect only energy-related costs 
(variable costs) allocated to the TODP class of customers in the Cost of Service 
Study. 

 
c. See the response to part a. 
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Seelye 
 

 

d. The $8.21/kVA Maximum Load Charge for the Peak Demand Period and the 
$6.16/kVA Maximum Load Charge for the Intermediate Demand Period are 
designed to recover fixed production demand-related costs. 

 
e. See the response to part a. 

 
f. See the response to part d. 

 
g. See the response to part a. 

 
h. The $3.46/kVA Maximum Load Charge for the Base Demand Period is 

expected to recover fixed transmission and distribution demand-related costs. 
 
 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 41 

 
Responding Witness:  William Steven Seelye  

 
Q-41. Please provide a copy of the cost of service studies in Microsoft Excel format with 

all formulas intact referenced on page 71, line 12, of William Seelye’s direct 
testimony. 

 
A-41. See the following Excel attachments to the response to PSC 1-53: 

1) Att_LGE_PSC_1-53_Exhibit_WSS-27_WSS-29_LGE_COSS_ 
Functional_Assgmt_and_Class_Alloc.xlsx and 

2) Att_LGE_PSC_1-53_Exhibit_WSS-9_WSS-10_WSS-11_WSS-12_WSS-
33_WSS-34_LGE_Gas_COSS.xlsx. 

 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 42 

 
Responding Witness:  William Steven Seelye  

 
Q-42. For LG&E’s proposed Substitute Gas Sales Service (“SGSS”) rate, please provide 

the following: 
 

a. All workpapers supporting the development of the demand charge of $6.73/Mcf 
of monthly billing demand.  

 
b. Identify the costs that are included in the demand charge of $6.73/Mcf of 

monthly billing demand.  
 

c. All workpapers supporting the development of the proposed distribution charge 
of $.3603/Mcf.  

 
d. Identify the cost that this charge of $.3603/Mcf is expected to recover. 

 
A-42.  

a. See the Excel attachments to the response to PSC 1-53. 
 

b. See Exhibit WSS-12 of Mr. Seelye’s direct testimony.  The Demand Charge is 
the sum of Storage/Transmission Demand-related Costs, Demand-Related 
Low-Pressure Mains Costs, and Transmission and Demand-Related High 
Pressure Mains Costs divided by 12 months, as rounded. 
 

c. See the Excel attachments to the response to PSC 1-53. 
 

d. See Exhibit WSS-12 of Mr. Seelye’s direct testimony.  The proposed 
distribution charge is the sum of Storage Compressor Costs and Other 
Procurement Costs. 

 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 43 

 
Responding Witness:  William Steven Seelye  

 
Q-43. The Time-of-Day Primary Service rate is available to customers served at primary 

voltages that range from 2,400 volts to 34,500 volts. 
 

a. Do any of the customers that are served at 2,400/4,160 volts utilize the 34,500 
volt system? Please explain your answer.  

 
b. How many customers on this rate take service at 34,500 volt? 

 
A-43.  

a. LG&E does not track the service voltage and transformation for customers.  
LG&E has only one customer known to receive transformation from 34.5kV 
for service at 2,400/4,160V.  There are no customers known to receive service 
at both 34,500V and 2,400/4,160V. 

 
b. One customer takes service at 34,500 volts. 

 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 44 

 
Responding Witness:  William Steven Seelye  

 
Q-44. Please provide all workpapers showing the development of the production 

allocators for both fixed and variable costs used in the cost of service study. 
 
A-44. See the Excel attachments to the response to AG 1-137. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 45 

 
Responding Witness:  William Steven Seelye  

 
Q-45. Please explain how purchased power costs were allocated to the various rate classes 

and provide workpapers showing the development of the allocators used to allocate 
purchased power expense to the various rate classes. 

 
A-45. Demand-related purchased power costs are allocated on the basis of each class’s 

load-weighted LOLP, and Energy-related purchased power costs are allocated on 
the basis of energy sales to each customer class.  See the Excel attachment to the 
response to AG 1-137, part b, for the workpapers developing the LOLP demand 
allocator.  The energy allocator is developed from forecasted energy sales grossed 
up for energy losses, as shown in the Excel attachment to the response to PSC 1-53 
named Att_LGE_PSC_1-53_ElecScheduleM_Forecasted.xlsx, tab Sch M 2.3 (2). 

 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 46 

 
Responding Witness:  William Steven Seelye / David S. Sinclair  

 
Q-46. Please provide the LOLP and the related hourly demands for each hour used to 

allocate fixed production costs in the cost of service. 
 
A-46. See the Excel attachments to the response to AG 1-137. 
 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 47 

 
Responding Witness:  William Steven Seelye / David S. Sinclair  

 
Q-47. Please provide the hourly load data for LG&E by hour for the cost of service test 

year. 
 
A-47. See attached. 
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Seelye/Sinclair

Year Month Day Hour LGE System kWh
2019 5 1 0 1136890.147
2019 5 1 1 1087113.268
2019 5 1 2 1055638.553
2019 5 1 3 1052155.909
2019 5 1 4 1093018.193
2019 5 1 5 1207788.007
2019 5 1 6 1266119.346
2019 5 1 7 1314002.944
2019 5 1 8 1356045.111
2019 5 1 9 1426788.272
2019 5 1 10 1495663.925
2019 5 1 11 1591700.032
2019 5 1 12 1650613.374
2019 5 1 13 1656868.796
2019 5 1 14 1690782.105
2019 5 1 15 1699190.041
2019 5 1 16 1702347.625
2019 5 1 17 1687480.988
2019 5 1 18 1644311.145
2019 5 1 19 1647491.632
2019 5 1 20 1642349.302
2019 5 1 21 1506665.968
2019 5 1 22 1380122.986
2019 5 1 23 1286185.853
2019 5 2 0 1221996.702
2019 5 2 1 1166343.062
2019 5 2 2 1113413.915
2019 5 2 3 1094015.455
2019 5 2 4 1144590.362
2019 5 2 5 1256177.498
2019 5 2 6 1300143.228
2019 5 2 7 1348767.652
2019 5 2 8 1412391.562
2019 5 2 9 1469746.097
2019 5 2 10 1509654.343
2019 5 2 11 1563801.409
2019 5 2 12 1621133.572
2019 5 2 13 1600469.406
2019 5 2 14 1585502.068
2019 5 2 15 1598389.761
2019 5 2 16 1568443.262
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2019 5 2 17 1508517.981
2019 5 2 18 1467074.714
2019 5 2 19 1479899.477
2019 5 2 20 1526398.776
2019 5 2 21 1438689.266
2019 5 2 22 1331627.852
2019 5 2 23 1234060.002
2019 5 3 0 1169927.895
2019 5 3 1 1121795.041
2019 5 3 2 1083502.636
2019 5 3 3 1068992.473
2019 5 3 4 1111009.241
2019 5 3 5 1188946.286
2019 5 3 6 1236432.530
2019 5 3 7 1297893.460
2019 5 3 8 1344731.753
2019 5 3 9 1413864.322
2019 5 3 10 1462504.994
2019 5 3 11 1490507.694
2019 5 3 12 1517157.508
2019 5 3 13 1511981.024
2019 5 3 14 1535269.872
2019 5 3 15 1497936.224
2019 5 3 16 1474983.655
2019 5 3 17 1433697.008
2019 5 3 18 1389026.021
2019 5 3 19 1382746.502
2019 5 3 20 1384576.497
2019 5 3 21 1315601.765
2019 5 3 22 1251998.506
2019 5 3 23 1181660.114
2019 5 4 0 1114961.871
2019 5 4 1 1067443.996
2019 5 4 2 1026882.467
2019 5 4 3 1008950.455
2019 5 4 4 1017199.505
2019 5 4 5 1022703.427
2019 5 4 6 1024019.686
2019 5 4 7 1075242.769
2019 5 4 8 1140678.679
2019 5 4 9 1190329.012
2019 5 4 10 1213383.479
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2019 5 4 11 1207098.789
2019 5 4 12 1197562.293
2019 5 4 13 1163562.278
2019 5 4 14 1139166.682
2019 5 4 15 1128849.154
2019 5 4 16 1117673.441
2019 5 4 17 1098037.488
2019 5 4 18 1135328.098
2019 5 4 19 1163341.755
2019 5 4 20 1188482.162
2019 5 4 21 1128588.276
2019 5 4 22 1066762.272
2019 5 4 23 1014178.147
2019 5 5 0 983279.921
2019 5 5 1 941399.932
2019 5 5 2 921618.921
2019 5 5 3 926060.505
2019 5 5 4 928737.108
2019 5 5 5 980238.201
2019 5 5 6 989703.360
2019 5 5 7 1037125.045
2019 5 5 8 1073994.622
2019 5 5 9 1123637.886
2019 5 5 10 1151532.759
2019 5 5 11 1172785.953
2019 5 5 12 1178444.001
2019 5 5 13 1167500.764
2019 5 5 14 1161384.721
2019 5 5 15 1167166.814
2019 5 5 16 1185494.738
2019 5 5 17 1190965.294
2019 5 5 18 1219474.372
2019 5 5 19 1240600.462
2019 5 5 20 1244476.356
2019 5 5 21 1194705.393
2019 5 5 22 1104622.152
2019 5 5 23 1050877.743
2019 5 6 0 1018419.350
2019 5 6 1 1004319.431
2019 5 6 2 1003168.107
2019 5 6 3 1021141.919
2019 5 6 4 1083936.774
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2019 5 6 5 1217573.062
2019 5 6 6 1267468.285
2019 5 6 7 1305559.049
2019 5 6 8 1326457.905
2019 5 6 9 1351880.264
2019 5 6 10 1349601.667
2019 5 6 11 1361382.131
2019 5 6 12 1352270.321
2019 5 6 13 1320573.275
2019 5 6 14 1295361.742
2019 5 6 15 1290084.329
2019 5 6 16 1293565.860
2019 5 6 17 1299228.986
2019 5 6 18 1288957.689
2019 5 6 19 1326806.818
2019 5 6 20 1327616.751
2019 5 6 21 1256194.959
2019 5 6 22 1171757.248
2019 5 6 23 1108178.859
2019 5 7 0 1070462.451
2019 5 7 1 1058200.657
2019 5 7 2 1043007.858
2019 5 7 3 1044594.941
2019 5 7 4 1077582.362
2019 5 7 5 1220822.294
2019 5 7 6 1275974.731
2019 5 7 7 1282215.287
2019 5 7 8 1318093.898
2019 5 7 9 1356684.648
2019 5 7 10 1384807.738
2019 5 7 11 1411041.402
2019 5 7 12 1423350.653
2019 5 7 13 1398013.300
2019 5 7 14 1401947.064
2019 5 7 15 1403878.813
2019 5 7 16 1413708.013
2019 5 7 17 1411756.368
2019 5 7 18 1394268.864
2019 5 7 19 1417790.403
2019 5 7 20 1440395.007
2019 5 7 21 1376838.168
2019 5 7 22 1270530.406
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2019 5 7 23 1202296.792
2019 5 8 0 1133722.470
2019 5 8 1 1096333.768
2019 5 8 2 1064643.958
2019 5 8 3 1056632.489
2019 5 8 4 1108215.838
2019 5 8 5 1222622.015
2019 5 8 6 1277541.827
2019 5 8 7 1319211.800
2019 5 8 8 1347226.690
2019 5 8 9 1404587.805
2019 5 8 10 1444824.500
2019 5 8 11 1482012.195
2019 5 8 12 1539487.203
2019 5 8 13 1546953.889
2019 5 8 14 1557791.475
2019 5 8 15 1572202.843
2019 5 8 16 1541121.241
2019 5 8 17 1532549.946
2019 5 8 18 1469249.852
2019 5 8 19 1478138.424
2019 5 8 20 1498723.334
2019 5 8 21 1402248.954
2019 5 8 22 1305893.558
2019 5 8 23 1217441.123
2019 5 9 0 1146109.224
2019 5 9 1 1100395.966
2019 5 9 2 1081715.140
2019 5 9 3 1072609.810
2019 5 9 4 1115262.798
2019 5 9 5 1225886.931
2019 5 9 6 1283213.056
2019 5 9 7 1333226.545
2019 5 9 8 1386612.496
2019 5 9 9 1441712.319
2019 5 9 10 1526034.532
2019 5 9 11 1604600.645
2019 5 9 12 1653137.514
2019 5 9 13 1661140.032
2019 5 9 14 1668812.827
2019 5 9 15 1673230.034
2019 5 9 16 1626326.323
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2019 5 9 17 1575851.967
2019 5 9 18 1538487.007
2019 5 9 19 1571614.868
2019 5 9 20 1583240.636
2019 5 9 21 1468598.548
2019 5 9 22 1347216.528
2019 5 9 23 1263870.528
2019 5 10 0 1210914.066
2019 5 10 1 1155812.190
2019 5 10 2 1131396.187
2019 5 10 3 1123644.512
2019 5 10 4 1158603.493
2019 5 10 5 1268518.645
2019 5 10 6 1323106.811
2019 5 10 7 1365933.112
2019 5 10 8 1399254.853
2019 5 10 9 1442868.319
2019 5 10 10 1446517.339
2019 5 10 11 1447425.099
2019 5 10 12 1451322.850
2019 5 10 13 1404427.803
2019 5 10 14 1379230.082
2019 5 10 15 1342542.838
2019 5 10 16 1334178.454
2019 5 10 17 1325045.055
2019 5 10 18 1298163.718
2019 5 10 19 1334039.191
2019 5 10 20 1360803.090
2019 5 10 21 1310963.826
2019 5 10 22 1243522.955
2019 5 10 23 1172174.256
2019 5 11 0 1109710.389
2019 5 11 1 1063875.585
2019 5 11 2 1037365.021
2019 5 11 3 1015499.662
2019 5 11 4 1010072.074
2019 5 11 5 1033786.595
2019 5 11 6 1041741.902
2019 5 11 7 1084553.399
2019 5 11 8 1141167.784
2019 5 11 9 1176586.816
2019 5 11 10 1198997.514
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2019 5 11 11 1184320.037
2019 5 11 12 1173834.870
2019 5 11 13 1164268.650
2019 5 11 14 1154687.514
2019 5 11 15 1147623.225
2019 5 11 16 1171641.460
2019 5 11 17 1176849.706
2019 5 11 18 1157790.720
2019 5 11 19 1210310.163
2019 5 11 20 1230820.695
2019 5 11 21 1174137.333
2019 5 11 22 1092634.152
2019 5 11 23 1030996.067
2019 5 12 0 991354.085
2019 5 12 1 956599.158
2019 5 12 2 933362.876
2019 5 12 3 936502.342
2019 5 12 4 954188.412
2019 5 12 5 972664.503
2019 5 12 6 996535.712
2019 5 12 7 1045239.237
2019 5 12 8 1088538.865
2019 5 12 9 1125112.919
2019 5 12 10 1121921.893
2019 5 12 11 1121340.808
2019 5 12 12 1115031.625
2019 5 12 13 1101058.342
2019 5 12 14 1090266.847
2019 5 12 15 1097180.200
2019 5 12 16 1106702.574
2019 5 12 17 1117726.896
2019 5 12 18 1129605.325
2019 5 12 19 1160808.381
2019 5 12 20 1229084.506
2019 5 12 21 1183864.240
2019 5 12 22 1095308.492
2019 5 12 23 1044352.441
2019 5 13 0 1022191.704
2019 5 13 1 1002030.665
2019 5 13 2 1006803.627
2019 5 13 3 1027887.125
2019 5 13 4 1049035.381
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2019 5 13 5 1223534.191
2019 5 13 6 1264584.296
2019 5 13 7 1315214.626
2019 5 13 8 1330057.700
2019 5 13 9 1361261.867
2019 5 13 10 1356670.602
2019 5 13 11 1368908.587
2019 5 13 12 1362262.807
2019 5 13 13 1317677.698
2019 5 13 14 1315558.103
2019 5 13 15 1302774.971
2019 5 13 16 1296038.519
2019 5 13 17 1284887.228
2019 5 13 18 1279351.388
2019 5 13 19 1292678.798
2019 5 13 20 1337861.717
2019 5 13 21 1275147.747
2019 5 13 22 1182906.722
2019 5 13 23 1105430.966
2019 5 14 0 1063038.878
2019 5 14 1 1060607.488
2019 5 14 2 1032429.214
2019 5 14 3 1035199.100
2019 5 14 4 1095416.786
2019 5 14 5 1211378.369
2019 5 14 6 1269035.856
2019 5 14 7 1290323.335
2019 5 14 8 1321475.146
2019 5 14 9 1342070.084
2019 5 14 10 1379454.833
2019 5 14 11 1395747.022
2019 5 14 12 1434674.099
2019 5 14 13 1431131.164
2019 5 14 14 1458580.642
2019 5 14 15 1487942.741
2019 5 14 16 1557142.079
2019 5 14 17 1584320.005
2019 5 14 18 1579904.951
2019 5 14 19 1595090.056
2019 5 14 20 1640366.664
2019 5 14 21 1531830.367
2019 5 14 22 1393596.274
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2019 5 14 23 1305009.689
2019 5 15 0 1254189.917
2019 5 15 1 1196949.963
2019 5 15 2 1150728.297
2019 5 15 3 1138468.585
2019 5 15 4 1197958.458
2019 5 15 5 1281255.323
2019 5 15 6 1350407.572
2019 5 15 7 1428324.536
2019 5 15 8 1500082.587
2019 5 15 9 1619145.737
2019 5 15 10 1687776.349
2019 5 15 11 1741669.887
2019 5 15 12 1795282.134
2019 5 15 13 1816621.133
2019 5 15 14 1853215.215
2019 5 15 15 1871700.598
2019 5 15 16 1879700.238
2019 5 15 17 1864893.848
2019 5 15 18 1821339.517
2019 5 15 19 1779935.208
2019 5 15 20 1759307.107
2019 5 15 21 1679581.082
2019 5 15 22 1487159.580
2019 5 15 23 1388009.720
2019 5 16 0 1293788.414
2019 5 16 1 1239546.659
2019 5 16 2 1192308.968
2019 5 16 3 1159239.741
2019 5 16 4 1203870.944
2019 5 16 5 1295559.785
2019 5 16 6 1364866.473
2019 5 16 7 1409172.484
2019 5 16 8 1439559.500
2019 5 16 9 1512879.769
2019 5 16 10 1513909.663
2019 5 16 11 1557793.592
2019 5 16 12 1593579.263
2019 5 16 13 1561216.757
2019 5 16 14 1559504.486
2019 5 16 15 1544857.016
2019 5 16 16 1548897.788
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2019 5 16 17 1526403.663
2019 5 16 18 1485318.178
2019 5 16 19 1525722.715
2019 5 16 20 1553272.914
2019 5 16 21 1455194.913
2019 5 16 22 1341615.800
2019 5 16 23 1260774.720
2019 5 17 0 1194812.944
2019 5 17 1 1134502.464
2019 5 17 2 1113929.692
2019 5 17 3 1099330.283
2019 5 17 4 1156508.930
2019 5 17 5 1246913.760
2019 5 17 6 1316807.003
2019 5 17 7 1365379.813
2019 5 17 8 1407184.845
2019 5 17 9 1459911.429
2019 5 17 10 1532190.439
2019 5 17 11 1565137.365
2019 5 17 12 1614243.692
2019 5 17 13 1587461.220
2019 5 17 14 1607594.762
2019 5 17 15 1589208.523
2019 5 17 16 1552891.993
2019 5 17 17 1469831.352
2019 5 17 18 1429820.254
2019 5 17 19 1433865.532
2019 5 17 20 1451374.937
2019 5 17 21 1398315.666
2019 5 17 22 1325112.076
2019 5 17 23 1245213.431
2019 5 18 0 1195870.287
2019 5 18 1 1138076.155
2019 5 18 2 1103154.694
2019 5 18 3 1080213.587
2019 5 18 4 1078838.358
2019 5 18 5 1106002.668
2019 5 18 6 1126747.745
2019 5 18 7 1214788.130
2019 5 18 8 1280897.027
2019 5 18 9 1346619.958
2019 5 18 10 1375805.921
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2019 5 18 11 1392778.656
2019 5 18 12 1420402.731
2019 5 18 13 1472351.857
2019 5 18 14 1492549.543
2019 5 18 15 1537148.531
2019 5 18 16 1595765.883
2019 5 18 17 1605081.467
2019 5 18 18 1545463.530
2019 5 18 19 1494039.763
2019 5 18 20 1488397.371
2019 5 18 21 1435298.428
2019 5 18 22 1340705.714
2019 5 18 23 1252819.821
2019 5 19 0 1164765.269
2019 5 19 1 1112345.305
2019 5 19 2 1073648.441
2019 5 19 3 1055268.420
2019 5 19 4 1054042.202
2019 5 19 5 1038506.970
2019 5 19 6 1060898.301
2019 5 19 7 1160526.736
2019 5 19 8 1257033.509
2019 5 19 9 1373689.290
2019 5 19 10 1475832.519
2019 5 19 11 1623166.407
2019 5 19 12 1713068.778
2019 5 19 13 1758620.194
2019 5 19 14 1805355.041
2019 5 19 15 1850692.597
2019 5 19 16 1894097.903
2019 5 19 17 1908210.802
2019 5 19 18 1875779.695
2019 5 19 19 1850227.045
2019 5 19 20 1838031.313
2019 5 19 21 1747157.521
2019 5 19 22 1636216.442
2019 5 19 23 1463551.039
2019 5 20 0 1374609.610
2019 5 20 1 1301677.891
2019 5 20 2 1256898.693
2019 5 20 3 1238161.656
2019 5 20 4 1280554.520
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2019 5 20 5 1359005.217
2019 5 20 6 1436795.107
2019 5 20 7 1522712.390
2019 5 20 8 1627230.927
2019 5 20 9 1706289.905
2019 5 20 10 1787042.704
2019 5 20 11 1875176.491
2019 5 20 12 1952608.110
2019 5 20 13 2004600.705
2019 5 20 14 2055109.203
2019 5 20 15 2070577.988
2019 5 20 16 2062961.661
2019 5 20 17 2042561.167
2019 5 20 18 1990308.193
2019 5 20 19 1945924.959
2019 5 20 20 1915988.074
2019 5 20 21 1802291.190
2019 5 20 22 1668680.160
2019 5 20 23 1507525.150
2019 5 21 0 1416720.773
2019 5 21 1 1355027.637
2019 5 21 2 1308266.430
2019 5 21 3 1289635.436
2019 5 21 4 1332173.612
2019 5 21 5 1427200.047
2019 5 21 6 1491070.502
2019 5 21 7 1543471.912
2019 5 21 8 1587971.314
2019 5 21 9 1665412.298
2019 5 21 10 1722567.084
2019 5 21 11 1814335.769
2019 5 21 12 1930345.091
2019 5 21 13 1964101.444
2019 5 21 14 1979790.970
2019 5 21 15 1921064.698
2019 5 21 16 1902453.364
2019 5 21 17 1886668.290
2019 5 21 18 1824330.817
2019 5 21 19 1776230.180
2019 5 21 20 1767741.491
2019 5 21 21 1677393.247
2019 5 21 22 1482273.549
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2019 5 21 23 1391975.869
2019 5 22 0 1309828.756
2019 5 22 1 1262544.857
2019 5 22 2 1225228.615
2019 5 22 3 1175422.475
2019 5 22 4 1224188.567
2019 5 22 5 1323722.547
2019 5 22 6 1402667.123
2019 5 22 7 1456628.951
2019 5 22 8 1520788.039
2019 5 22 9 1637021.336
2019 5 22 10 1712363.473
2019 5 22 11 1770222.885
2019 5 22 12 1791913.702
2019 5 22 13 1782389.699
2019 5 22 14 1767027.419
2019 5 22 15 1738812.400
2019 5 22 16 1725421.404
2019 5 22 17 1680339.948
2019 5 22 18 1654601.402
2019 5 22 19 1622443.206
2019 5 22 20 1632324.986
2019 5 22 21 1530309.971
2019 5 22 22 1399177.133
2019 5 22 23 1311835.065
2019 5 23 0 1249628.111
2019 5 23 1 1203148.118
2019 5 23 2 1170362.752
2019 5 23 3 1146581.332
2019 5 23 4 1206397.867
2019 5 23 5 1292851.000
2019 5 23 6 1360953.395
2019 5 23 7 1388338.103
2019 5 23 8 1450263.594
2019 5 23 9 1554242.422
2019 5 23 10 1596508.491
2019 5 23 11 1602458.260
2019 5 23 12 1573119.121
2019 5 23 13 1478050.486
2019 5 23 14 1441519.020
2019 5 23 15 1420928.788
2019 5 23 16 1403520.869
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2019 5 23 17 1410772.364
2019 5 23 18 1392848.333
2019 5 23 19 1410231.822
2019 5 23 20 1420703.988
2019 5 23 21 1351009.755
2019 5 23 22 1231740.908
2019 5 23 23 1144070.987
2019 5 24 0 1088100.360
2019 5 24 1 1068223.018
2019 5 24 2 1046906.641
2019 5 24 3 1047967.794
2019 5 24 4 1090035.740
2019 5 24 5 1154468.770
2019 5 24 6 1232049.152
2019 5 24 7 1279094.206
2019 5 24 8 1334938.227
2019 5 24 9 1350295.747
2019 5 24 10 1369164.516
2019 5 24 11 1387603.794
2019 5 24 12 1388136.393
2019 5 24 13 1365367.790
2019 5 24 14 1374523.408
2019 5 24 15 1380808.579
2019 5 24 16 1384413.333
2019 5 24 17 1368040.606
2019 5 24 18 1335925.735
2019 5 24 19 1313015.278
2019 5 24 20 1328741.539
2019 5 24 21 1274085.285
2019 5 24 22 1204914.593
2019 5 24 23 1119816.443
2019 5 25 0 1062575.469
2019 5 25 1 1029437.838
2019 5 25 2 1011578.847
2019 5 25 3 992769.276
2019 5 25 4 1000452.387
2019 5 25 5 998892.455
2019 5 25 6 1011714.147
2019 5 25 7 1058286.812
2019 5 25 8 1115706.620
2019 5 25 9 1149952.888
2019 5 25 10 1180104.733
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2019 5 25 11 1210167.163
2019 5 25 12 1239503.923
2019 5 25 13 1259154.275
2019 5 25 14 1257446.802
2019 5 25 15 1252928.460
2019 5 25 16 1234301.146
2019 5 25 17 1183641.407
2019 5 25 18 1180391.477
2019 5 25 19 1190667.037
2019 5 25 20 1228092.341
2019 5 25 21 1179590.366
2019 5 25 22 1101290.267
2019 5 25 23 1041671.374
2019 5 26 0 994722.994
2019 5 26 1 977182.378
2019 5 26 2 966118.714
2019 5 26 3 951719.062
2019 5 26 4 958562.031
2019 5 26 5 979065.684
2019 5 26 6 987125.762
2019 5 26 7 1024808.036
2019 5 26 8 1070675.323
2019 5 26 9 1118996.123
2019 5 26 10 1144839.682
2019 5 26 11 1145514.498
2019 5 26 12 1191114.272
2019 5 26 13 1211975.490
2019 5 26 14 1245939.487
2019 5 26 15 1273667.134
2019 5 26 16 1306233.550
2019 5 26 17 1320436.254
2019 5 26 18 1313608.465
2019 5 26 19 1287806.526
2019 5 26 20 1310459.127
2019 5 26 21 1250745.974
2019 5 26 22 1154322.409
2019 5 26 23 1076782.436
2019 5 27 0 1019761.693
2019 5 27 1 984988.456
2019 5 27 2 961682.672
2019 5 27 3 946151.335
2019 5 27 4 968746.268
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2019 5 27 5 963543.659
2019 5 27 6 974113.899
2019 5 27 7 1039408.785
2019 5 27 8 1138201.780
2019 5 27 9 1243931.278
2019 5 27 10 1339974.217
2019 5 27 11 1428697.645
2019 5 27 12 1500915.236
2019 5 27 13 1578365.830
2019 5 27 14 1647031.984
2019 5 27 15 1695316.250
2019 5 27 16 1727153.540
2019 5 27 17 1719745.677
2019 5 27 18 1695247.739
2019 5 27 19 1665468.572
2019 5 27 20 1672953.855
2019 5 27 21 1618594.523
2019 5 27 22 1455999.041
2019 5 27 23 1345443.081
2019 5 28 0 1271939.694
2019 5 28 1 1229271.326
2019 5 28 2 1205405.456
2019 5 28 3 1213517.098
2019 5 28 4 1270950.317
2019 5 28 5 1373147.463
2019 5 28 6 1446838.916
2019 5 28 7 1550758.010
2019 5 28 8 1659184.395
2019 5 28 9 1739451.377
2019 5 28 10 1826632.870
2019 5 28 11 1888332.650
2019 5 28 12 1938668.984
2019 5 28 13 1948754.620
2019 5 28 14 2000109.623
2019 5 28 15 2023877.393
2019 5 28 16 1984558.528
2019 5 28 17 1969463.762
2019 5 28 18 1884108.069
2019 5 28 19 1860152.963
2019 5 28 20 1844163.331
2019 5 28 21 1752125.307
2019 5 28 22 1630463.739
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2019 5 28 23 1453200.405
2019 5 29 0 1372356.513
2019 5 29 1 1302799.080
2019 5 29 2 1253119.466
2019 5 29 3 1234117.207
2019 5 29 4 1263851.769
2019 5 29 5 1338069.005
2019 5 29 6 1424339.531
2019 5 29 7 1486809.622
2019 5 29 8 1613681.430
2019 5 29 9 1736100.264
2019 5 29 10 1834631.902
2019 5 29 11 1925579.467
2019 5 29 12 1997091.410
2019 5 29 13 2032372.798
2019 5 29 14 2088031.145
2019 5 29 15 2137876.370
2019 5 29 16 2151260.805
2019 5 29 17 2103344.421
2019 5 29 18 2039174.768
2019 5 29 19 2015302.656
2019 5 29 20 1977772.093
2019 5 29 21 1869939.404
2019 5 29 22 1735486.059
2019 5 29 23 1612787.922
2019 5 30 0 1465670.043
2019 5 30 1 1407774.438
2019 5 30 2 1339134.426
2019 5 30 3 1329137.302
2019 5 30 4 1365519.758
2019 5 30 5 1430341.116
2019 5 30 6 1473355.601
2019 5 30 7 1607916.887
2019 5 30 8 1710072.115
2019 5 30 9 1804682.202
2019 5 30 10 1897835.904
2019 5 30 11 2017770.854
2019 5 30 12 2081216.715
2019 5 30 13 2121845.852
2019 5 30 14 2183591.418
2019 5 30 15 2175301.130
2019 5 30 16 2112824.867
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2019 5 30 17 2048661.869
2019 5 30 18 2021907.715
2019 5 30 19 1959806.933
2019 5 30 20 1935997.342
2019 5 30 21 1832421.555
2019 5 30 22 1701864.936
2019 5 30 23 1577873.885
2019 5 31 0 1461242.653
2019 5 31 1 1426306.593
2019 5 31 2 1384755.868
2019 5 31 3 1370585.631
2019 5 31 4 1396164.373
2019 5 31 5 1458468.354
2019 5 31 6 1563847.497
2019 5 31 7 1650303.499
2019 5 31 8 1716885.509
2019 5 31 9 1785158.041
2019 5 31 10 1838500.733
2019 5 31 11 1842953.666
2019 5 31 12 1808630.012
2019 5 31 13 1797216.084
2019 5 31 14 1779667.968
2019 5 31 15 1728720.682
2019 5 31 16 1761897.793
2019 5 31 17 1755110.390
2019 5 31 18 1705283.994
2019 5 31 19 1684115.820
2019 5 31 20 1686320.493
2019 5 31 21 1633546.822
2019 5 31 22 1518204.629
2019 5 31 23 1418889.082
2019 6 1 0 1318444.899
2019 6 1 1 1262365.294
2019 6 1 2 1212258.184
2019 6 1 3 1189103.832
2019 6 1 4 1182854.988
2019 6 1 5 1190404.925
2019 6 1 6 1169537.209
2019 6 1 7 1221355.485
2019 6 1 8 1284861.846
2019 6 1 9 1340694.517
2019 6 1 10 1372500.347
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2019 6 1 11 1384403.839
2019 6 1 12 1410848.673
2019 6 1 13 1458947.770
2019 6 1 14 1521616.762
2019 6 1 15 1517143.049
2019 6 1 16 1507009.486
2019 6 1 17 1478293.670
2019 6 1 18 1461091.816
2019 6 1 19 1440051.279
2019 6 1 20 1451131.497
2019 6 1 21 1407050.672
2019 6 1 22 1314306.833
2019 6 1 23 1217268.402
2019 6 2 0 1127622.126
2019 6 2 1 1056984.089
2019 6 2 2 1042561.530
2019 6 2 3 1009254.144
2019 6 2 4 1005966.991
2019 6 2 5 983141.534
2019 6 2 6 1019735.657
2019 6 2 7 1120607.702
2019 6 2 8 1232749.330
2019 6 2 9 1336143.560
2019 6 2 10 1421025.087
2019 6 2 11 1492871.343
2019 6 2 12 1544164.329
2019 6 2 13 1576548.237
2019 6 2 14 1620634.309
2019 6 2 15 1640876.629
2019 6 2 16 1660785.137
2019 6 2 17 1626112.915
2019 6 2 18 1566239.195
2019 6 2 19 1516290.753
2019 6 2 20 1505365.761
2019 6 2 21 1455927.236
2019 6 2 22 1336963.379
2019 6 2 23 1230346.054
2019 6 3 0 1148419.706
2019 6 3 1 1071507.633
2019 6 3 2 1052073.815
2019 6 3 3 1065955.575
2019 6 3 4 1143098.818
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2019 6 3 5 1241622.001
2019 6 3 6 1297319.769
2019 6 3 7 1363279.340
2019 6 3 8 1400270.799
2019 6 3 9 1447499.646
2019 6 3 10 1481357.717
2019 6 3 11 1533136.989
2019 6 3 12 1573811.238
2019 6 3 13 1570868.342
2019 6 3 14 1595314.741
2019 6 3 15 1603842.046
2019 6 3 16 1615205.369
2019 6 3 17 1580273.737
2019 6 3 18 1551198.200
2019 6 3 19 1510483.290
2019 6 3 20 1489023.282
2019 6 3 21 1419894.769
2019 6 3 22 1297173.777
2019 6 3 23 1199855.337
2019 6 4 0 1116436.722
2019 6 4 1 1072753.890
2019 6 4 2 1044679.045
2019 6 4 3 1033667.064
2019 6 4 4 1085665.965
2019 6 4 5 1168520.415
2019 6 4 6 1258136.024
2019 6 4 7 1328058.719
2019 6 4 8 1377671.333
2019 6 4 9 1453550.924
2019 6 4 10 1497008.289
2019 6 4 11 1562527.606
2019 6 4 12 1618767.082
2019 6 4 13 1636603.803
2019 6 4 14 1687638.085
2019 6 4 15 1713477.941
2019 6 4 16 1728837.973
2019 6 4 17 1721788.526
2019 6 4 18 1652841.282
2019 6 4 19 1593175.577
2019 6 4 20 1599755.135
2019 6 4 21 1514752.575
2019 6 4 22 1374408.760
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2019 6 4 23 1279215.208
2019 6 5 0 1177932.871
2019 6 5 1 1111228.681
2019 6 5 2 1076621.793
2019 6 5 3 1058489.912
2019 6 5 4 1113214.660
2019 6 5 5 1214539.711
2019 6 5 6 1291675.441
2019 6 5 7 1352636.886
2019 6 5 8 1422191.370
2019 6 5 9 1517366.932
2019 6 5 10 1625473.341
2019 6 5 11 1731568.327
2019 6 5 12 1842922.097
2019 6 5 13 1923109.801
2019 6 5 14 1959166.037
2019 6 5 15 1996922.181
2019 6 5 16 2003287.568
2019 6 5 17 1968376.527
2019 6 5 18 1916036.865
2019 6 5 19 1839009.838
2019 6 5 20 1836021.045
2019 6 5 21 1724117.802
2019 6 5 22 1556721.566
2019 6 5 23 1425386.205
2019 6 6 0 1350225.957
2019 6 6 1 1290530.739
2019 6 6 2 1243085.919
2019 6 6 3 1209705.847
2019 6 6 4 1272939.907
2019 6 6 5 1343742.602
2019 6 6 6 1429581.551
2019 6 6 7 1466411.489
2019 6 6 8 1528898.581
2019 6 6 9 1594780.517
2019 6 6 10 1693893.506
2019 6 6 11 1716784.226
2019 6 6 12 1819956.647
2019 6 6 13 1831686.411
2019 6 6 14 1882717.992
2019 6 6 15 1899841.340
2019 6 6 16 1904344.014
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2019 6 6 17 1878809.138
2019 6 6 18 1799795.994
2019 6 6 19 1733375.268
2019 6 6 20 1708184.842
2019 6 6 21 1615112.227
2019 6 6 22 1459241.751
2019 6 6 23 1339880.876
2019 6 7 0 1276202.935
2019 6 7 1 1204769.355
2019 6 7 2 1149616.264
2019 6 7 3 1131675.564
2019 6 7 4 1163307.064
2019 6 7 5 1240185.076
2019 6 7 6 1309001.960
2019 6 7 7 1371288.608
2019 6 7 8 1416380.514
2019 6 7 9 1470901.468
2019 6 7 10 1559765.263
2019 6 7 11 1653802.522
2019 6 7 12 1748997.619
2019 6 7 13 1823302.263
2019 6 7 14 1863939.035
2019 6 7 15 1902520.848
2019 6 7 16 1866681.259
2019 6 7 17 1764178.495
2019 6 7 18 1674900.955
2019 6 7 19 1611200.091
2019 6 7 20 1603857.441
2019 6 7 21 1544079.993
2019 6 7 22 1427626.031
2019 6 7 23 1330770.970
2019 6 8 0 1251441.639
2019 6 8 1 1187674.668
2019 6 8 2 1114193.652
2019 6 8 3 1080361.678
2019 6 8 4 1062350.284
2019 6 8 5 1087409.392
2019 6 8 6 1096996.415
2019 6 8 7 1178896.397
2019 6 8 8 1277913.412
2019 6 8 9 1368790.917
2019 6 8 10 1459845.346
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2019 6 8 11 1539185.898
2019 6 8 12 1592525.798
2019 6 8 13 1630481.738
2019 6 8 14 1697704.103
2019 6 8 15 1751546.393
2019 6 8 16 1773453.315
2019 6 8 17 1769807.108
2019 6 8 18 1710053.468
2019 6 8 19 1621510.762
2019 6 8 20 1602195.350
2019 6 8 21 1503374.367
2019 6 8 22 1384220.649
2019 6 8 23 1268041.027
2019 6 9 0 1157988.583
2019 6 9 1 1074977.269
2019 6 9 2 1023610.689
2019 6 9 3 977605.335
2019 6 9 4 973122.995
2019 6 9 5 961126.251
2019 6 9 6 970032.589
2019 6 9 7 1122455.192
2019 6 9 8 1245349.577
2019 6 9 9 1364814.418
2019 6 9 10 1445555.433
2019 6 9 11 1494218.037
2019 6 9 12 1580731.140
2019 6 9 13 1598397.628
2019 6 9 14 1579897.377
2019 6 9 15 1586891.320
2019 6 9 16 1664432.170
2019 6 9 17 1684507.702
2019 6 9 18 1643561.374
2019 6 9 19 1608767.918
2019 6 9 20 1587136.813
2019 6 9 21 1499427.953
2019 6 9 22 1390386.162
2019 6 9 23 1292951.642
2019 6 10 0 1196347.163
2019 6 10 1 1135471.668
2019 6 10 2 1095141.751
2019 6 10 3 1107667.343
2019 6 10 4 1174066.471



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 24 of 210
Seelye/Sinclair

2019 6 10 5 1284049.686
2019 6 10 6 1347589.354
2019 6 10 7 1407657.221
2019 6 10 8 1469521.489
2019 6 10 9 1553507.700
2019 6 10 10 1637289.983
2019 6 10 11 1729227.479
2019 6 10 12 1791330.201
2019 6 10 13 1735685.022
2019 6 10 14 1754554.539
2019 6 10 15 1777690.597
2019 6 10 16 1760375.024
2019 6 10 17 1747229.963
2019 6 10 18 1705142.155
2019 6 10 19 1667708.859
2019 6 10 20 1630022.432
2019 6 10 21 1559106.910
2019 6 10 22 1426951.473
2019 6 10 23 1316825.985
2019 6 11 0 1232803.195
2019 6 11 1 1154049.729
2019 6 11 2 1105393.783
2019 6 11 3 1084001.136
2019 6 11 4 1140764.991
2019 6 11 5 1196983.422
2019 6 11 6 1310609.517
2019 6 11 7 1392016.259
2019 6 11 8 1507459.823
2019 6 11 9 1636057.651
2019 6 11 10 1799270.356
2019 6 11 11 1912980.280
2019 6 11 12 1972160.525
2019 6 11 13 2028709.279
2019 6 11 14 2082209.717
2019 6 11 15 2116359.238
2019 6 11 16 2143265.156
2019 6 11 17 2086120.756
2019 6 11 18 2025229.515
2019 6 11 19 1973686.103
2019 6 11 20 1951118.011
2019 6 11 21 1875260.396
2019 6 11 22 1693045.030
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2019 6 11 23 1541553.974
2019 6 12 0 1436247.547
2019 6 12 1 1386954.300
2019 6 12 2 1335130.552
2019 6 12 3 1317006.379
2019 6 12 4 1358537.803
2019 6 12 5 1410381.864
2019 6 12 6 1534379.687
2019 6 12 7 1711593.434
2019 6 12 8 1888655.794
2019 6 12 9 2036254.664
2019 6 12 10 2105115.989
2019 6 12 11 2222045.050
2019 6 12 12 2296279.752
2019 6 12 13 2330950.688
2019 6 12 14 2378574.565
2019 6 12 15 2387026.842
2019 6 12 16 2368359.201
2019 6 12 17 2339934.785
2019 6 12 18 2307839.720
2019 6 12 19 2288316.209
2019 6 12 20 2274157.561
2019 6 12 21 2138375.650
2019 6 12 22 2015757.774
2019 6 12 23 1899757.164
2019 6 13 0 1802607.425
2019 6 13 1 1701365.349
2019 6 13 2 1650237.828
2019 6 13 3 1612636.911
2019 6 13 4 1651308.106
2019 6 13 5 1715291.978
2019 6 13 6 1814329.969
2019 6 13 7 1885985.702
2019 6 13 8 1954200.682
2019 6 13 9 1968687.835
2019 6 13 10 2030839.606
2019 6 13 11 2033809.519
2019 6 13 12 2015063.843
2019 6 13 13 1980519.957
2019 6 13 14 1998161.099
2019 6 13 15 2008493.831
2019 6 13 16 1989511.334
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2019 6 13 17 1959108.674
2019 6 13 18 1893323.205
2019 6 13 19 1797955.367
2019 6 13 20 1746277.502
2019 6 13 21 1641209.792
2019 6 13 22 1475062.469
2019 6 13 23 1358439.703
2019 6 14 0 1257149.601
2019 6 14 1 1170748.135
2019 6 14 2 1125095.673
2019 6 14 3 1092427.516
2019 6 14 4 1116847.966
2019 6 14 5 1165877.627
2019 6 14 6 1264140.562
2019 6 14 7 1341485.234
2019 6 14 8 1411768.688
2019 6 14 9 1486657.388
2019 6 14 10 1587805.081
2019 6 14 11 1691643.470
2019 6 14 12 1792788.537
2019 6 14 13 1843539.563
2019 6 14 14 1920445.871
2019 6 14 15 1945365.772
2019 6 14 16 1957238.051
2019 6 14 17 1938249.877
2019 6 14 18 1864511.087
2019 6 14 19 1768388.856
2019 6 14 20 1749221.596
2019 6 14 21 1635137.893
2019 6 14 22 1485474.671
2019 6 14 23 1351452.631
2019 6 15 0 1259766.896
2019 6 15 1 1161934.056
2019 6 15 2 1119067.400
2019 6 15 3 1050215.448
2019 6 15 4 1053949.620
2019 6 15 5 1040101.776
2019 6 15 6 1067950.907
2019 6 15 7 1191514.861
2019 6 15 8 1319797.780
2019 6 15 9 1443830.314
2019 6 15 10 1550723.805
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2019 6 15 11 1657339.068
2019 6 15 12 1764521.446
2019 6 15 13 1852890.201
2019 6 15 14 1929900.753
2019 6 15 15 1973950.507
2019 6 15 16 1993648.878
2019 6 15 17 1992368.700
2019 6 15 18 1945855.781
2019 6 15 19 1870235.382
2019 6 15 20 1817128.985
2019 6 15 21 1682292.491
2019 6 15 22 1540617.068
2019 6 15 23 1399164.022
2019 6 16 0 1304190.829
2019 6 16 1 1244426.423
2019 6 16 2 1185405.862
2019 6 16 3 1155690.409
2019 6 16 4 1143879.600
2019 6 16 5 1129666.204
2019 6 16 6 1138294.946
2019 6 16 7 1225317.383
2019 6 16 8 1301823.297
2019 6 16 9 1395443.986
2019 6 16 10 1487906.047
2019 6 16 11 1616656.828
2019 6 16 12 1726494.716
2019 6 16 13 1757901.434
2019 6 16 14 1779183.387
2019 6 16 15 1783121.079
2019 6 16 16 1696108.706
2019 6 16 17 1546861.199
2019 6 16 18 1491279.242
2019 6 16 19 1476057.588
2019 6 16 20 1481174.280
2019 6 16 21 1452674.472
2019 6 16 22 1363511.722
2019 6 16 23 1266968.110
2019 6 17 0 1198087.923
2019 6 17 1 1132897.842
2019 6 17 2 1090067.703
2019 6 17 3 1099524.041
2019 6 17 4 1184091.412
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2019 6 17 5 1282334.905
2019 6 17 6 1345379.079
2019 6 17 7 1456685.005
2019 6 17 8 1559684.108
2019 6 17 9 1740050.048
2019 6 17 10 1908405.630
2019 6 17 11 2011094.277
2019 6 17 12 2102152.423
2019 6 17 13 2154224.945
2019 6 17 14 2225820.459
2019 6 17 15 2186189.063
2019 6 17 16 1966260.327
2019 6 17 17 1803737.457
2019 6 17 18 1725324.167
2019 6 17 19 1687258.598
2019 6 17 20 1610271.347
2019 6 17 21 1545710.540
2019 6 17 22 1429379.698
2019 6 17 23 1334274.410
2019 6 18 0 1271004.663
2019 6 18 1 1211035.785
2019 6 18 2 1167387.016
2019 6 18 3 1156490.791
2019 6 18 4 1219554.394
2019 6 18 5 1293741.332
2019 6 18 6 1355104.910
2019 6 18 7 1430548.516
2019 6 18 8 1535900.126
2019 6 18 9 1660961.162
2019 6 18 10 1811454.807
2019 6 18 11 1909514.520
2019 6 18 12 1994005.607
2019 6 18 13 2040125.721
2019 6 18 14 2097961.003
2019 6 18 15 2144778.718
2019 6 18 16 2158243.882
2019 6 18 17 2124961.205
2019 6 18 18 2058058.555
2019 6 18 19 1918399.893
2019 6 18 20 1830118.946
2019 6 18 21 1690702.245
2019 6 18 22 1521495.785
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2019 6 18 23 1400243.318
2019 6 19 0 1289113.654
2019 6 19 1 1235451.076
2019 6 19 2 1181000.601
2019 6 19 3 1160075.219
2019 6 19 4 1215649.923
2019 6 19 5 1276975.553
2019 6 19 6 1361407.980
2019 6 19 7 1439998.883
2019 6 19 8 1525819.445
2019 6 19 9 1652693.907
2019 6 19 10 1805771.084
2019 6 19 11 1889798.631
2019 6 19 12 1983296.953
2019 6 19 13 2021028.947
2019 6 19 14 2049959.998
2019 6 19 15 2075337.930
2019 6 19 16 2108874.631
2019 6 19 17 2088179.981
2019 6 19 18 2021802.423
2019 6 19 19 1938301.544
2019 6 19 20 1895775.827
2019 6 19 21 1774377.222
2019 6 19 22 1585982.941
2019 6 19 23 1416487.124
2019 6 20 0 1346675.555
2019 6 20 1 1277818.634
2019 6 20 2 1202564.058
2019 6 20 3 1176597.554
2019 6 20 4 1208592.755
2019 6 20 5 1280738.365
2019 6 20 6 1368314.368
2019 6 20 7 1463258.758
2019 6 20 8 1583005.706
2019 6 20 9 1735080.548
2019 6 20 10 1905334.451
2019 6 20 11 2003623.849
2019 6 20 12 2079227.690
2019 6 20 13 2118477.868
2019 6 20 14 2178835.897
2019 6 20 15 2199435.689
2019 6 20 16 2195882.901
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2019 6 20 17 2165510.971
2019 6 20 18 2072339.992
2019 6 20 19 2019406.730
2019 6 20 20 1980327.578
2019 6 20 21 1881688.730
2019 6 20 22 1671575.525
2019 6 20 23 1501990.095
2019 6 21 0 1394074.377
2019 6 21 1 1319376.445
2019 6 21 2 1255502.728
2019 6 21 3 1223772.579
2019 6 21 4 1253579.765
2019 6 21 5 1300322.774
2019 6 21 6 1380558.691
2019 6 21 7 1476270.609
2019 6 21 8 1623466.068
2019 6 21 9 1807891.294
2019 6 21 10 1940255.164
2019 6 21 11 2052031.789
2019 6 21 12 2139746.516
2019 6 21 13 2243382.361
2019 6 21 14 2253997.921
2019 6 21 15 2267874.021
2019 6 21 16 2218448.258
2019 6 21 17 2133722.195
2019 6 21 18 2060122.516
2019 6 21 19 1964857.203
2019 6 21 20 1933777.995
2019 6 21 21 1832955.677
2019 6 21 22 1673351.149
2019 6 21 23 1525004.481
2019 6 22 0 1442149.345
2019 6 22 1 1359415.767
2019 6 22 2 1295431.622
2019 6 22 3 1238746.793
2019 6 22 4 1220032.570
2019 6 22 5 1205249.409
2019 6 22 6 1251914.603
2019 6 22 7 1368754.588
2019 6 22 8 1510021.862
2019 6 22 9 1681989.702
2019 6 22 10 1868795.940
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2019 6 22 11 1960455.312
2019 6 22 12 2042526.375
2019 6 22 13 2090914.159
2019 6 22 14 2120862.854
2019 6 22 15 2161503.984
2019 6 22 16 2148363.345
2019 6 22 17 2089662.333
2019 6 22 18 2039863.318
2019 6 22 19 1929912.093
2019 6 22 20 1843873.139
2019 6 22 21 1735722.590
2019 6 22 22 1567862.306
2019 6 22 23 1434106.908
2019 6 23 0 1332473.607
2019 6 23 1 1274380.776
2019 6 23 2 1218184.548
2019 6 23 3 1151791.794
2019 6 23 4 1145818.610
2019 6 23 5 1102857.924
2019 6 23 6 1136320.051
2019 6 23 7 1286080.457
2019 6 23 8 1413034.735
2019 6 23 9 1585503.183
2019 6 23 10 1769806.392
2019 6 23 11 1888350.321
2019 6 23 12 1870451.244
2019 6 23 13 1847921.341
2019 6 23 14 1846066.661
2019 6 23 15 1880617.761
2019 6 23 16 1858932.886
2019 6 23 17 1860544.302
2019 6 23 18 1852811.467
2019 6 23 19 1785305.452
2019 6 23 20 1762625.562
2019 6 23 21 1676808.068
2019 6 23 22 1532905.244
2019 6 23 23 1400744.866
2019 6 24 0 1323243.899
2019 6 24 1 1260926.147
2019 6 24 2 1236169.784
2019 6 24 3 1230892.149
2019 6 24 4 1287759.315
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2019 6 24 5 1364756.915
2019 6 24 6 1442882.387
2019 6 24 7 1527624.647
2019 6 24 8 1592390.851
2019 6 24 9 1634147.037
2019 6 24 10 1700155.369
2019 6 24 11 1809798.885
2019 6 24 12 1883727.090
2019 6 24 13 1855242.063
2019 6 24 14 1873491.013
2019 6 24 15 1894966.136
2019 6 24 16 1875632.265
2019 6 24 17 1839719.334
2019 6 24 18 1791007.997
2019 6 24 19 1743711.474
2019 6 24 20 1720772.743
2019 6 24 21 1628763.105
2019 6 24 22 1487893.705
2019 6 24 23 1375352.610
2019 6 25 0 1312769.485
2019 6 25 1 1245470.827
2019 6 25 2 1207160.451
2019 6 25 3 1171603.996
2019 6 25 4 1248051.686
2019 6 25 5 1308509.285
2019 6 25 6 1391160.077
2019 6 25 7 1485102.753
2019 6 25 8 1659387.865
2019 6 25 9 1860426.435
2019 6 25 10 2032671.338
2019 6 25 11 2112466.079
2019 6 25 12 2263432.726
2019 6 25 13 2299968.223
2019 6 25 14 2324973.336
2019 6 25 15 2350019.306
2019 6 25 16 2356730.261
2019 6 25 17 2315916.830
2019 6 25 18 2282321.014
2019 6 25 19 2232682.022
2019 6 25 20 2191359.567
2019 6 25 21 2069288.826
2019 6 25 22 1936521.557
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2019 6 25 23 1783119.432
2019 6 26 0 1655388.770
2019 6 26 1 1569161.677
2019 6 26 2 1479866.945
2019 6 26 3 1405337.213
2019 6 26 4 1395804.849
2019 6 26 5 1437040.702
2019 6 26 6 1481363.639
2019 6 26 7 1573553.191
2019 6 26 8 1696881.484
2019 6 26 9 1839442.322
2019 6 26 10 1949643.605
2019 6 26 11 2062935.629
2019 6 26 12 2167399.926
2019 6 26 13 2203963.758
2019 6 26 14 2248718.375
2019 6 26 15 2173687.368
2019 6 26 16 1938679.061
2019 6 26 17 1822960.726
2019 6 26 18 1739031.678
2019 6 26 19 1727254.584
2019 6 26 20 1675073.548
2019 6 26 21 1577363.726
2019 6 26 22 1466448.564
2019 6 26 23 1380732.678
2019 6 27 0 1307799.965
2019 6 27 1 1269203.622
2019 6 27 2 1237612.498
2019 6 27 3 1228691.229
2019 6 27 4 1271676.152
2019 6 27 5 1356649.231
2019 6 27 6 1434256.384
2019 6 27 7 1509552.777
2019 6 27 8 1577954.588
2019 6 27 9 1676029.370
2019 6 27 10 1792518.976
2019 6 27 11 1900184.179
2019 6 27 12 2026083.023
2019 6 27 13 2075273.035
2019 6 27 14 2181729.237
2019 6 27 15 2238809.206
2019 6 27 16 2258475.754
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2019 6 27 17 2216359.520
2019 6 27 18 2130197.998
2019 6 27 19 2096968.262
2019 6 27 20 2049140.294
2019 6 27 21 1945338.792
2019 6 27 22 1776297.147
2019 6 27 23 1607393.270
2019 6 28 0 1492798.542
2019 6 28 1 1432600.810
2019 6 28 2 1379705.892
2019 6 28 3 1360681.003
2019 6 28 4 1388658.113
2019 6 28 5 1423678.307
2019 6 28 6 1516223.523
2019 6 28 7 1668270.749
2019 6 28 8 1762052.329
2019 6 28 9 1918882.452
2019 6 28 10 2006072.756
2019 6 28 11 2072551.321
2019 6 28 12 2137539.353
2019 6 28 13 2149007.149
2019 6 28 14 2211262.083
2019 6 28 15 2209594.010
2019 6 28 16 2235029.406
2019 6 28 17 2127517.100
2019 6 28 18 2063249.460
2019 6 28 19 1987984.249
2019 6 28 20 1927616.869
2019 6 28 21 1818899.720
2019 6 28 22 1649252.436
2019 6 28 23 1500489.980
2019 6 29 0 1404152.595
2019 6 29 1 1325024.551
2019 6 29 2 1281634.063
2019 6 29 3 1213276.072
2019 6 29 4 1194168.520
2019 6 29 5 1158613.736
2019 6 29 6 1193091.234
2019 6 29 7 1304727.279
2019 6 29 8 1420068.163
2019 6 29 9 1537193.584
2019 6 29 10 1620746.778
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2019 6 29 11 1677002.110
2019 6 29 12 1714398.918
2019 6 29 13 1785428.873
2019 6 29 14 1834139.863
2019 6 29 15 1787488.254
2019 6 29 16 1826413.754
2019 6 29 17 1830081.766
2019 6 29 18 1657247.658
2019 6 29 19 1571133.508
2019 6 29 20 1506443.792
2019 6 29 21 1420838.694
2019 6 29 22 1327181.721
2019 6 29 23 1227487.725
2019 6 30 0 1134130.885
2019 6 30 1 1037395.986
2019 6 30 2 1027463.841
2019 6 30 3 996815.039
2019 6 30 4 1001571.028
2019 6 30 5 993166.410
2019 6 30 6 1015706.350
2019 6 30 7 1124967.749
2019 6 30 8 1199596.506
2019 6 30 9 1292348.461
2019 6 30 10 1374625.702
2019 6 30 11 1450772.590
2019 6 30 12 1546727.939
2019 6 30 13 1627980.445
2019 6 30 14 1715494.133
2019 6 30 15 1767991.104
2019 6 30 16 1818744.022
2019 6 30 17 1757478.058
2019 6 30 18 1646195.288
2019 6 30 19 1553935.896
2019 6 30 20 1526157.731
2019 6 30 21 1469732.176
2019 6 30 22 1352882.394
2019 6 30 23 1250226.720
2019 7 1 0 1307172.393
2019 7 1 1 1205783.201
2019 7 1 2 1195320.237
2019 7 1 3 1199452.827
2019 7 1 4 1301121.432
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2019 7 1 5 1368705.711
2019 7 1 6 1446068.934
2019 7 1 7 1529690.621
2019 7 1 8 1548125.483
2019 7 1 9 1605361.398
2019 7 1 10 1642900.033
2019 7 1 11 1721174.029
2019 7 1 12 1795265.716
2019 7 1 13 1858594.437
2019 7 1 14 1945452.327
2019 7 1 15 1985991.418
2019 7 1 16 1922998.126
2019 7 1 17 1839551.538
2019 7 1 18 1754794.359
2019 7 1 19 1693340.449
2019 7 1 20 1677114.824
2019 7 1 21 1594438.546
2019 7 1 22 1471988.480
2019 7 1 23 1370086.074
2019 7 2 0 1297508.212
2019 7 2 1 1253113.477
2019 7 2 2 1225379.884
2019 7 2 3 1186650.354
2019 7 2 4 1248720.351
2019 7 2 5 1324508.562
2019 7 2 6 1391457.105
2019 7 2 7 1452333.830
2019 7 2 8 1527141.144
2019 7 2 9 1596905.999
2019 7 2 10 1714586.232
2019 7 2 11 1813437.239
2019 7 2 12 1870190.828
2019 7 2 13 1888735.160
2019 7 2 14 1967016.466
2019 7 2 15 2021892.035
2019 7 2 16 2062516.732
2019 7 2 17 2036940.365
2019 7 2 18 2003912.107
2019 7 2 19 1936040.691
2019 7 2 20 1885005.793
2019 7 2 21 1789627.427
2019 7 2 22 1636050.203
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2019 7 2 23 1496657.211
2019 7 3 0 1398744.789
2019 7 3 1 1325921.696
2019 7 3 2 1284749.998
2019 7 3 3 1241372.142
2019 7 3 4 1298526.506
2019 7 3 5 1354390.495
2019 7 3 6 1421170.844
2019 7 3 7 1511445.812
2019 7 3 8 1616280.333
2019 7 3 9 1714420.279
2019 7 3 10 1837212.938
2019 7 3 11 1969945.732
2019 7 3 12 2079206.193
2019 7 3 13 2087243.953
2019 7 3 14 2075771.053
2019 7 3 15 2039361.679
2019 7 3 16 2006054.829
2019 7 3 17 1915825.759
2019 7 3 18 1832974.944
2019 7 3 19 1797578.487
2019 7 3 20 1769417.122
2019 7 3 21 1706049.719
2019 7 3 22 1590464.882
2019 7 3 23 1508218.661
2019 7 4 0 1418918.245
2019 7 4 1 1348933.473
2019 7 4 2 1303178.165
2019 7 4 3 1251425.167
2019 7 4 4 1243636.538
2019 7 4 5 1227929.955
2019 7 4 6 1208474.500
2019 7 4 7 1265180.960
2019 7 4 8 1326743.382
2019 7 4 9 1382045.423
2019 7 4 10 1437236.475
2019 7 4 11 1473600.095
2019 7 4 12 1485718.441
2019 7 4 13 1467410.679
2019 7 4 14 1471600.214
2019 7 4 15 1470422.178
2019 7 4 16 1457476.045
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2019 7 4 17 1434350.705
2019 7 4 18 1417360.359
2019 7 4 19 1407095.744
2019 7 4 20 1420720.664
2019 7 4 21 1379673.028
2019 7 4 22 1335758.458
2019 7 4 23 1282029.348
2019 7 5 0 1166618.273
2019 7 5 1 1132645.590
2019 7 5 2 1091130.691
2019 7 5 3 1086425.107
2019 7 5 4 1131415.275
2019 7 5 5 1173256.431
2019 7 5 6 1275946.316
2019 7 5 7 1350294.559
2019 7 5 8 1421569.118
2019 7 5 9 1493371.856
2019 7 5 10 1532922.040
2019 7 5 11 1581392.867
2019 7 5 12 1625136.546
2019 7 5 13 1663122.599
2019 7 5 14 1752382.219
2019 7 5 15 1761476.932
2019 7 5 16 1763278.117
2019 7 5 17 1743423.390
2019 7 5 18 1677790.208
2019 7 5 19 1663780.401
2019 7 5 20 1651086.870
2019 7 5 21 1602104.423
2019 7 5 22 1517004.522
2019 7 5 23 1428580.683
2019 7 6 0 1364177.401
2019 7 6 1 1311369.546
2019 7 6 2 1247048.678
2019 7 6 3 1203165.732
2019 7 6 4 1169505.920
2019 7 6 5 1182631.640
2019 7 6 6 1197481.605
2019 7 6 7 1277733.492
2019 7 6 8 1339954.897
2019 7 6 9 1391357.217
2019 7 6 10 1429956.239
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2019 7 6 11 1452946.210
2019 7 6 12 1472259.538
2019 7 6 13 1466616.475
2019 7 6 14 1488357.255
2019 7 6 15 1533891.242
2019 7 6 16 1538720.943
2019 7 6 17 1523652.934
2019 7 6 18 1498789.888
2019 7 6 19 1490406.019
2019 7 6 20 1520448.543
2019 7 6 21 1478160.462
2019 7 6 22 1388902.988
2019 7 6 23 1321724.498
2019 7 7 0 1234981.563
2019 7 7 1 1153973.337
2019 7 7 2 1144117.605
2019 7 7 3 1122530.197
2019 7 7 4 1110857.145
2019 7 7 5 1137187.998
2019 7 7 6 1134607.963
2019 7 7 7 1212658.357
2019 7 7 8 1345971.648
2019 7 7 9 1460789.133
2019 7 7 10 1581387.788
2019 7 7 11 1695967.517
2019 7 7 12 1811726.989
2019 7 7 13 1899190.645
2019 7 7 14 1965249.329
2019 7 7 15 2048716.863
2019 7 7 16 2098748.519
2019 7 7 17 2097631.037
2019 7 7 18 2064893.096
2019 7 7 19 1983586.995
2019 7 7 20 1931346.269
2019 7 7 21 1829323.003
2019 7 7 22 1667865.605
2019 7 7 23 1532161.477
2019 7 8 0 1434258.352
2019 7 8 1 1352189.846
2019 7 8 2 1323002.694
2019 7 8 3 1314904.180
2019 7 8 4 1357968.940
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2019 7 8 5 1413148.081
2019 7 8 6 1500640.366
2019 7 8 7 1615644.016
2019 7 8 8 1790593.189
2019 7 8 9 1951849.122
2019 7 8 10 2101944.631
2019 7 8 11 2172510.104
2019 7 8 12 2231860.526
2019 7 8 13 2264458.760
2019 7 8 14 2296259.417
2019 7 8 15 2313787.695
2019 7 8 16 2305498.093
2019 7 8 17 2273113.545
2019 7 8 18 2255879.537
2019 7 8 19 2211679.785
2019 7 8 20 2183054.733
2019 7 8 21 2119493.136
2019 7 8 22 1950761.204
2019 7 8 23 1801188.399
2019 7 9 0 1680361.581
2019 7 9 1 1611195.671
2019 7 9 2 1557116.946
2019 7 9 3 1525737.296
2019 7 9 4 1572558.081
2019 7 9 5 1639629.655
2019 7 9 6 1729206.979
2019 7 9 7 1823362.969
2019 7 9 8 1959375.817
2019 7 9 9 2133846.741
2019 7 9 10 2228276.096
2019 7 9 11 2316402.287
2019 7 9 12 2370019.393
2019 7 9 13 2386315.413
2019 7 9 14 2431493.246
2019 7 9 15 2437331.893
2019 7 9 16 2454978.681
2019 7 9 17 2384481.929
2019 7 9 18 2344609.213
2019 7 9 19 2312376.766
2019 7 9 20 2276165.912
2019 7 9 21 2215527.490
2019 7 9 22 2125204.228
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2019 7 9 23 1980957.660
2019 7 10 0 1868213.913
2019 7 10 1 1787882.572
2019 7 10 2 1710013.194
2019 7 10 3 1660497.720
2019 7 10 4 1704134.407
2019 7 10 5 1765148.266
2019 7 10 6 1846519.717
2019 7 10 7 1984393.393
2019 7 10 8 2113294.008
2019 7 10 9 2203779.721
2019 7 10 10 2289901.892
2019 7 10 11 2391417.873
2019 7 10 12 2432527.234
2019 7 10 13 2279481.240
2019 7 10 14 2059056.446
2019 7 10 15 1943489.122
2019 7 10 16 1897475.472
2019 7 10 17 1880838.232
2019 7 10 18 1869192.983
2019 7 10 19 1851099.907
2019 7 10 20 1851953.115
2019 7 10 21 1808269.936
2019 7 10 22 1670902.348
2019 7 10 23 1566087.360
2019 7 11 0 1464807.920
2019 7 11 1 1416549.030
2019 7 11 2 1365770.044
2019 7 11 3 1353424.304
2019 7 11 4 1399257.643
2019 7 11 5 1459930.102
2019 7 11 6 1561578.734
2019 7 11 7 1630151.703
2019 7 11 8 1707417.182
2019 7 11 9 1818527.895
2019 7 11 10 1943714.488
2019 7 11 11 2072863.154
2019 7 11 12 2141402.308
2019 7 11 13 2155656.520
2019 7 11 14 2186608.804
2019 7 11 15 2198022.783
2019 7 11 16 2196239.763
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2019 7 11 17 2167198.180
2019 7 11 18 2138924.023
2019 7 11 19 2057726.717
2019 7 11 20 1979478.732
2019 7 11 21 1883322.764
2019 7 11 22 1711835.460
2019 7 11 23 1565425.194
2019 7 12 0 1449027.597
2019 7 12 1 1373870.316
2019 7 12 2 1317988.078
2019 7 12 3 1291397.800
2019 7 12 4 1308431.043
2019 7 12 5 1359727.810
2019 7 12 6 1423546.750
2019 7 12 7 1532470.840
2019 7 12 8 1624636.286
2019 7 12 9 1725105.272
2019 7 12 10 1840164.387
2019 7 12 11 1916545.300
2019 7 12 12 1991197.960
2019 7 12 13 2021348.476
2019 7 12 14 2083945.751
2019 7 12 15 2108734.919
2019 7 12 16 2107132.806
2019 7 12 17 2068211.853
2019 7 12 18 1986895.331
2019 7 12 19 1894884.033
2019 7 12 20 1823711.866
2019 7 12 21 1728631.386
2019 7 12 22 1619551.833
2019 7 12 23 1498694.197
2019 7 13 0 1409105.333
2019 7 13 1 1331732.126
2019 7 13 2 1263657.612
2019 7 13 3 1192565.729
2019 7 13 4 1179254.377
2019 7 13 5 1189752.886
2019 7 13 6 1211669.702
2019 7 13 7 1328501.947
2019 7 13 8 1429929.991
2019 7 13 9 1568259.372
2019 7 13 10 1670536.718
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2019 7 13 11 1771111.967
2019 7 13 12 1825988.737
2019 7 13 13 1909135.946
2019 7 13 14 1980557.185
2019 7 13 15 1973506.958
2019 7 13 16 1927102.059
2019 7 13 17 1973062.648
2019 7 13 18 1943157.157
2019 7 13 19 1845893.810
2019 7 13 20 1821948.572
2019 7 13 21 1739038.866
2019 7 13 22 1608424.414
2019 7 13 23 1506851.629
2019 7 14 0 1412025.005
2019 7 14 1 1334746.400
2019 7 14 2 1290015.105
2019 7 14 3 1221219.239
2019 7 14 4 1201142.898
2019 7 14 5 1176521.640
2019 7 14 6 1230074.805
2019 7 14 7 1370899.731
2019 7 14 8 1537579.600
2019 7 14 9 1719410.796
2019 7 14 10 1876464.836
2019 7 14 11 2016073.905
2019 7 14 12 2139027.120
2019 7 14 13 2170653.961
2019 7 14 14 2219857.797
2019 7 14 15 2226413.381
2019 7 14 16 2248017.006
2019 7 14 17 2240278.189
2019 7 14 18 2209686.018
2019 7 14 19 2151800.376
2019 7 14 20 2113648.923
2019 7 14 21 2020976.258
2019 7 14 22 1875860.277
2019 7 14 23 1736533.140
2019 7 15 0 1628739.673
2019 7 15 1 1541565.485
2019 7 15 2 1493616.755
2019 7 15 3 1453990.246
2019 7 15 4 1520867.197
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2019 7 15 5 1570452.587
2019 7 15 6 1656343.445
2019 7 15 7 1817519.664
2019 7 15 8 1951725.717
2019 7 15 9 2115254.328
2019 7 15 10 2191191.004
2019 7 15 11 2269230.440
2019 7 15 12 2334951.800
2019 7 15 13 2364499.465
2019 7 15 14 2379675.190
2019 7 15 15 2412119.801
2019 7 15 16 2405800.202
2019 7 15 17 2374892.843
2019 7 15 18 2334388.211
2019 7 15 19 2277991.654
2019 7 15 20 2246865.665
2019 7 15 21 2184672.631
2019 7 15 22 2056564.876
2019 7 15 23 1909948.043
2019 7 16 0 1779025.215
2019 7 16 1 1659435.557
2019 7 16 2 1597752.340
2019 7 16 3 1554206.491
2019 7 16 4 1575415.445
2019 7 16 5 1633078.266
2019 7 16 6 1732743.200
2019 7 16 7 1864152.462
2019 7 16 8 2037843.038
2019 7 16 9 2167857.613
2019 7 16 10 2262925.830
2019 7 16 11 2338248.466
2019 7 16 12 2394069.855
2019 7 16 13 2422082.166
2019 7 16 14 2450012.314
2019 7 16 15 2425975.713
2019 7 16 16 2410149.029
2019 7 16 17 2416777.707
2019 7 16 18 2373061.213
2019 7 16 19 2331920.698
2019 7 16 20 2285079.169
2019 7 16 21 2219526.799
2019 7 16 22 2123104.017
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2019 7 16 23 1957913.732
2019 7 17 0 1830772.427
2019 7 17 1 1745418.298
2019 7 17 2 1652646.625
2019 7 17 3 1615094.159
2019 7 17 4 1640918.218
2019 7 17 5 1719272.800
2019 7 17 6 1802223.648
2019 7 17 7 1886973.085
2019 7 17 8 2009490.068
2019 7 17 9 2164476.040
2019 7 17 10 2276949.033
2019 7 17 11 2375490.760
2019 7 17 12 2468786.522
2019 7 17 13 2510399.914
2019 7 17 14 2475810.224
2019 7 17 15 2495403.797
2019 7 17 16 2502202.186
2019 7 17 17 2458541.464
2019 7 17 18 2358482.906
2019 7 17 19 2322027.718
2019 7 17 20 2296025.966
2019 7 17 21 2236532.939
2019 7 17 22 2138153.706
2019 7 17 23 1997078.145
2019 7 18 0 1871496.058
2019 7 18 1 1786617.212
2019 7 18 2 1713867.016
2019 7 18 3 1662051.682
2019 7 18 4 1702682.958
2019 7 18 5 1780123.744
2019 7 18 6 1835637.408
2019 7 18 7 1931530.154
2019 7 18 8 2071544.092
2019 7 18 9 2193609.660
2019 7 18 10 2301714.243
2019 7 18 11 2397778.232
2019 7 18 12 2532371.509
2019 7 18 13 2537945.881
2019 7 18 14 2523084.772
2019 7 18 15 2446496.727
2019 7 18 16 2351883.981
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2019 7 18 17 2368639.892
2019 7 18 18 2355666.515
2019 7 18 19 2329575.987
2019 7 18 20 2313918.852
2019 7 18 21 2238897.132
2019 7 18 22 2155816.089
2019 7 18 23 2029659.933
2019 7 19 0 1895648.663
2019 7 19 1 1793033.563
2019 7 19 2 1718269.257
2019 7 19 3 1654782.177
2019 7 19 4 1674578.753
2019 7 19 5 1730494.588
2019 7 19 6 1794613.877
2019 7 19 7 1912440.395
2019 7 19 8 2051518.512
2019 7 19 9 2161706.499
2019 7 19 10 2256623.359
2019 7 19 11 2340266.956
2019 7 19 12 2388294.282
2019 7 19 13 2440289.785
2019 7 19 14 2480690.227
2019 7 19 15 2488715.384
2019 7 19 16 2464250.634
2019 7 19 17 2404597.868
2019 7 19 18 2347501.266
2019 7 19 19 2287761.609
2019 7 19 20 2252807.257
2019 7 19 21 2178322.832
2019 7 19 22 2083695.293
2019 7 19 23 1922069.607
2019 7 20 0 1810086.803
2019 7 20 1 1691061.505
2019 7 20 2 1609482.214
2019 7 20 3 1548574.279
2019 7 20 4 1526937.530
2019 7 20 5 1522313.877
2019 7 20 6 1557788.227
2019 7 20 7 1686241.679
2019 7 20 8 1857966.696
2019 7 20 9 2026586.336
2019 7 20 10 2140844.628
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2019 7 20 11 2189526.290
2019 7 20 12 2235799.938
2019 7 20 13 2257809.729
2019 7 20 14 2289514.564
2019 7 20 15 2299694.155
2019 7 20 16 2268265.074
2019 7 20 17 2231159.405
2019 7 20 18 2180840.132
2019 7 20 19 2148654.643
2019 7 20 20 2128720.835
2019 7 20 21 2009556.202
2019 7 20 22 1866856.962
2019 7 20 23 1741860.660
2019 7 21 0 1623564.073
2019 7 21 1 1537531.799
2019 7 21 2 1460936.415
2019 7 21 3 1424612.690
2019 7 21 4 1410100.843
2019 7 21 5 1404789.943
2019 7 21 6 1394003.601
2019 7 21 7 1490995.669
2019 7 21 8 1611694.462
2019 7 21 9 1732877.756
2019 7 21 10 1824111.413
2019 7 21 11 1920860.028
2019 7 21 12 2040394.496
2019 7 21 13 2129321.766
2019 7 21 14 2162899.007
2019 7 21 15 2206450.384
2019 7 21 16 2222490.442
2019 7 21 17 2216791.612
2019 7 21 18 2161851.779
2019 7 21 19 2093637.728
2019 7 21 20 2026811.170
2019 7 21 21 1915816.713
2019 7 21 22 1766554.100
2019 7 21 23 1635083.223
2019 7 22 0 1547477.599
2019 7 22 1 1483912.512
2019 7 22 2 1437984.822
2019 7 22 3 1443552.622
2019 7 22 4 1493916.084
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2019 7 22 5 1585867.246
2019 7 22 6 1646829.192
2019 7 22 7 1730273.334
2019 7 22 8 1769118.732
2019 7 22 9 1809334.270
2019 7 22 10 1853328.572
2019 7 22 11 1936470.960
2019 7 22 12 1997438.524
2019 7 22 13 1961652.170
2019 7 22 14 1987060.254
2019 7 22 15 2057090.376
2019 7 22 16 2088878.637
2019 7 22 17 2121115.451
2019 7 22 18 2096937.852
2019 7 22 19 2046190.914
2019 7 22 20 2013645.440
2019 7 22 21 1921019.538
2019 7 22 22 1761764.660
2019 7 22 23 1621619.488
2019 7 23 0 1529862.313
2019 7 23 1 1451505.777
2019 7 23 2 1407908.146
2019 7 23 3 1389625.593
2019 7 23 4 1427217.548
2019 7 23 5 1543708.904
2019 7 23 6 1629151.926
2019 7 23 7 1721052.217
2019 7 23 8 1804030.596
2019 7 23 9 1883908.108
2019 7 23 10 2013839.512
2019 7 23 11 2143773.522
2019 7 23 12 2209580.795
2019 7 23 13 2259705.691
2019 7 23 14 2324314.360
2019 7 23 15 2349199.901
2019 7 23 16 2361725.057
2019 7 23 17 2308763.784
2019 7 23 18 2241935.501
2019 7 23 19 2203565.144
2019 7 23 20 2186248.090
2019 7 23 21 2126970.565
2019 7 23 22 1949736.163



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 49 of 210
Seelye/Sinclair

2019 7 23 23 1804799.631
2019 7 24 0 1669387.570
2019 7 24 1 1563752.010
2019 7 24 2 1487018.282
2019 7 24 3 1414949.627
2019 7 24 4 1428829.636
2019 7 24 5 1466999.523
2019 7 24 6 1512988.349
2019 7 24 7 1554496.003
2019 7 24 8 1587579.256
2019 7 24 9 1676819.355
2019 7 24 10 1788727.512
2019 7 24 11 1877992.841
2019 7 24 12 1939362.129
2019 7 24 13 2003940.550
2019 7 24 14 2029627.182
2019 7 24 15 2077288.790
2019 7 24 16 2070080.723
2019 7 24 17 2033746.455
2019 7 24 18 1977287.801
2019 7 24 19 1905038.903
2019 7 24 20 1858002.696
2019 7 24 21 1767970.507
2019 7 24 22 1603215.366
2019 7 24 23 1482108.748
2019 7 25 0 1377078.982
2019 7 25 1 1320047.022
2019 7 25 2 1256830.547
2019 7 25 3 1218112.461
2019 7 25 4 1270721.354
2019 7 25 5 1342845.640
2019 7 25 6 1385701.736
2019 7 25 7 1478073.006
2019 7 25 8 1570088.610
2019 7 25 9 1681737.348
2019 7 25 10 1775252.685
2019 7 25 11 1852154.240
2019 7 25 12 1937527.843
2019 7 25 13 1988642.586
2019 7 25 14 2033550.592
2019 7 25 15 2064573.587
2019 7 25 16 2086110.234



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 50 of 210
Seelye/Sinclair

2019 7 25 17 2044313.886
2019 7 25 18 1965852.631
2019 7 25 19 1893294.089
2019 7 25 20 1848348.963
2019 7 25 21 1757163.240
2019 7 25 22 1592447.672
2019 7 25 23 1450376.736
2019 7 26 0 1362055.969
2019 7 26 1 1316602.047
2019 7 26 2 1254189.345
2019 7 26 3 1223581.235
2019 7 26 4 1268847.234
2019 7 26 5 1336770.952
2019 7 26 6 1402511.656
2019 7 26 7 1484522.634
2019 7 26 8 1575705.791
2019 7 26 9 1686289.582
2019 7 26 10 1806642.421
2019 7 26 11 1904751.428
2019 7 26 12 1993002.841
2019 7 26 13 2045704.622
2019 7 26 14 2090068.734
2019 7 26 15 2103485.659
2019 7 26 16 2100508.343
2019 7 26 17 2054509.151
2019 7 26 18 1955674.113
2019 7 26 19 1890721.106
2019 7 26 20 1864518.666
2019 7 26 21 1774383.609
2019 7 26 22 1644744.876
2019 7 26 23 1546084.928
2019 7 27 0 1457672.654
2019 7 27 1 1378645.185
2019 7 27 2 1330854.853
2019 7 27 3 1262454.224
2019 7 27 4 1264483.163
2019 7 27 5 1283450.457
2019 7 27 6 1288674.060
2019 7 27 7 1337238.885
2019 7 27 8 1389262.982
2019 7 27 9 1441029.855
2019 7 27 10 1466080.943
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2019 7 27 11 1516455.605
2019 7 27 12 1501743.772
2019 7 27 13 1477981.398
2019 7 27 14 1549493.104
2019 7 27 15 1640759.231
2019 7 27 16 1700508.017
2019 7 27 17 1698877.653
2019 7 27 18 1666204.007
2019 7 27 19 1595290.137
2019 7 27 20 1561040.883
2019 7 27 21 1493102.815
2019 7 27 22 1382655.705
2019 7 27 23 1274006.984
2019 7 28 0 1149378.309
2019 7 28 1 1094508.393
2019 7 28 2 1074168.685
2019 7 28 3 1062484.771
2019 7 28 4 1056323.692
2019 7 28 5 1044577.545
2019 7 28 6 1051180.322
2019 7 28 7 1097842.455
2019 7 28 8 1150683.662
2019 7 28 9 1285173.378
2019 7 28 10 1342609.760
2019 7 28 11 1399071.183
2019 7 28 12 1442045.516
2019 7 28 13 1512576.242
2019 7 28 14 1566142.526
2019 7 28 15 1635786.073
2019 7 28 16 1688167.533
2019 7 28 17 1694910.135
2019 7 28 18 1657754.534
2019 7 28 19 1604734.976
2019 7 28 20 1585571.034
2019 7 28 21 1502345.473
2019 7 28 22 1375819.242
2019 7 28 23 1260952.368
2019 7 29 0 1161881.434
2019 7 29 1 1126975.233
2019 7 29 2 1104760.321
2019 7 29 3 1115754.732
2019 7 29 4 1157345.692
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2019 7 29 5 1267086.050
2019 7 29 6 1338817.741
2019 7 29 7 1424815.321
2019 7 29 8 1509348.811
2019 7 29 9 1598458.340
2019 7 29 10 1691745.481
2019 7 29 11 1781435.717
2019 7 29 12 1860058.715
2019 7 29 13 1894971.926
2019 7 29 14 1959950.533
2019 7 29 15 2012770.396
2019 7 29 16 2001653.281
2019 7 29 17 1997507.215
2019 7 29 18 1937049.729
2019 7 29 19 1861253.517
2019 7 29 20 1834778.341
2019 7 29 21 1723682.595
2019 7 29 22 1567795.027
2019 7 29 23 1441833.418
2019 7 30 0 1356932.363
2019 7 30 1 1313356.298
2019 7 30 2 1258160.493
2019 7 30 3 1215434.063
2019 7 30 4 1292340.518
2019 7 30 5 1366848.562
2019 7 30 6 1436403.502
2019 7 30 7 1502207.689
2019 7 30 8 1541596.889
2019 7 30 9 1594600.566
2019 7 30 10 1646503.661
2019 7 30 11 1747709.092
2019 7 30 12 1835388.319
2019 7 30 13 1909654.700
2019 7 30 14 1927020.419
2019 7 30 15 1898546.954
2019 7 30 16 1842163.769
2019 7 30 17 1781186.936
2019 7 30 18 1707628.834
2019 7 30 19 1685698.306
2019 7 30 20 1673621.589
2019 7 30 21 1606609.682
2019 7 30 22 1509658.010
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2019 7 30 23 1396864.624
2019 7 31 0 1333435.166
2019 7 31 1 1295842.041
2019 7 31 2 1236882.781
2019 7 31 3 1239989.891
2019 7 31 4 1304753.352
2019 7 31 5 1381222.730
2019 7 31 6 1445229.667
2019 7 31 7 1504012.148
2019 7 31 8 1578877.922
2019 7 31 9 1630301.678
2019 7 31 10 1679633.804
2019 7 31 11 1723023.815
2019 7 31 12 1755905.826
2019 7 31 13 1749042.084
2019 7 31 14 1744734.135
2019 7 31 15 1774305.520
2019 7 31 16 1783609.881
2019 7 31 17 1758763.385
2019 7 31 18 1739890.527
2019 7 31 19 1752596.813
2019 7 31 20 1758821.375
2019 7 31 21 1697826.195
2019 7 31 22 1579877.970
2019 7 31 23 1465644.341
2019 8 1 0 1325991.621
2019 8 1 1 1256687.048
2019 8 1 2 1223778.397
2019 8 1 3 1213481.569
2019 8 1 4 1258344.029
2019 8 1 5 1379264.357
2019 8 1 6 1439385.783
2019 8 1 7 1505053.630
2019 8 1 8 1568887.413
2019 8 1 9 1664038.604
2019 8 1 10 1815668.456
2019 8 1 11 1927115.085
2019 8 1 12 2016562.885
2019 8 1 13 2058315.393
2019 8 1 14 2110741.031
2019 8 1 15 2169311.632
2019 8 1 16 2170916.520
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2019 8 1 17 2114671.716
2019 8 1 18 2033681.840
2019 8 1 19 1944711.444
2019 8 1 20 1905296.722
2019 8 1 21 1773762.685
2019 8 1 22 1581111.191
2019 8 1 23 1439130.569
2019 8 2 0 1365746.356
2019 8 2 1 1267689.849
2019 8 2 2 1228117.555
2019 8 2 3 1210272.247
2019 8 2 4 1233595.507
2019 8 2 5 1294775.775
2019 8 2 6 1333538.860
2019 8 2 7 1449314.604
2019 8 2 8 1556568.034
2019 8 2 9 1678593.009
2019 8 2 10 1911779.729
2019 8 2 11 1914596.651
2019 8 2 12 2001499.234
2019 8 2 13 2072408.409
2019 8 2 14 2119635.229
2019 8 2 15 2135378.075
2019 8 2 16 2099042.390
2019 8 2 17 2047560.462
2019 8 2 18 1972374.734
2019 8 2 19 1899239.061
2019 8 2 20 1882077.402
2019 8 2 21 1807270.806
2019 8 2 22 1676605.422
2019 8 2 23 1564796.504
2019 8 3 0 1464579.524
2019 8 3 1 1395716.487
2019 8 3 2 1341668.629
2019 8 3 3 1287617.881
2019 8 3 4 1277587.137
2019 8 3 5 1284367.829
2019 8 3 6 1304486.623
2019 8 3 7 1373948.606
2019 8 3 8 1435191.032
2019 8 3 9 1511610.671
2019 8 3 10 1649280.529
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2019 8 3 11 1779752.586
2019 8 3 12 1896441.266
2019 8 3 13 1988255.866
2019 8 3 14 2036358.067
2019 8 3 15 2093368.324
2019 8 3 16 2128852.893
2019 8 3 17 2125405.294
2019 8 3 18 2027117.134
2019 8 3 19 1939790.188
2019 8 3 20 1896553.772
2019 8 3 21 1792703.625
2019 8 3 22 1626738.077
2019 8 3 23 1475307.682
2019 8 4 0 1373855.255
2019 8 4 1 1291410.122
2019 8 4 2 1215203.522
2019 8 4 3 1191741.596
2019 8 4 4 1151329.848
2019 8 4 5 1115480.774
2019 8 4 6 1092602.062
2019 8 4 7 1206366.580
2019 8 4 8 1305458.691
2019 8 4 9 1413155.518
2019 8 4 10 1514145.380
2019 8 4 11 1620954.299
2019 8 4 12 1681536.132
2019 8 4 13 1755898.374
2019 8 4 14 1791707.309
2019 8 4 15 1827329.736
2019 8 4 16 1835098.392
2019 8 4 17 1790172.032
2019 8 4 18 1749490.912
2019 8 4 19 1672323.106
2019 8 4 20 1643196.628
2019 8 4 21 1552180.601
2019 8 4 22 1417999.188
2019 8 4 23 1300065.669
2019 8 5 0 1216510.335
2019 8 5 1 1176571.158
2019 8 5 2 1156179.308
2019 8 5 3 1123791.169
2019 8 5 4 1199835.208



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 56 of 210
Seelye/Sinclair

2019 8 5 5 1263685.480
2019 8 5 6 1332572.149
2019 8 5 7 1407942.092
2019 8 5 8 1506768.519
2019 8 5 9 1622824.848
2019 8 5 10 1733445.276
2019 8 5 11 1834390.808
2019 8 5 12 1926608.926
2019 8 5 13 1985511.646
2019 8 5 14 2043509.340
2019 8 5 15 2122264.978
2019 8 5 16 2135119.951
2019 8 5 17 2098545.099
2019 8 5 18 2032913.193
2019 8 5 19 1970914.282
2019 8 5 20 1925704.915
2019 8 5 21 1803848.355
2019 8 5 22 1653404.793
2019 8 5 23 1522239.465
2019 8 6 0 1429631.222
2019 8 6 1 1381186.735
2019 8 6 2 1343951.806
2019 8 6 3 1324547.531
2019 8 6 4 1367775.817
2019 8 6 5 1452373.127
2019 8 6 6 1520391.049
2019 8 6 7 1578036.641
2019 8 6 8 1662002.995
2019 8 6 9 1768666.895
2019 8 6 10 1885158.832
2019 8 6 11 2007834.715
2019 8 6 12 2142956.120
2019 8 6 13 2195474.105
2019 8 6 14 2224816.549
2019 8 6 15 2231731.858
2019 8 6 16 2223758.654
2019 8 6 17 2169008.120
2019 8 6 18 2119522.440
2019 8 6 19 2082616.472
2019 8 6 20 2073841.239
2019 8 6 21 1962409.571
2019 8 6 22 1807925.470
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2019 8 6 23 1647456.508
2019 8 7 0 1553602.344
2019 8 7 1 1477838.611
2019 8 7 2 1419924.226
2019 8 7 3 1397861.717
2019 8 7 4 1440159.334
2019 8 7 5 1541188.855
2019 8 7 6 1628343.780
2019 8 7 7 1714879.554
2019 8 7 8 1836921.278
2019 8 7 9 1917595.774
2019 8 7 10 1994060.312
2019 8 7 11 2038396.466
2019 8 7 12 2113468.296
2019 8 7 13 2205240.210
2019 8 7 14 2245122.215
2019 8 7 15 2278516.157
2019 8 7 16 2229899.632
2019 8 7 17 2191154.714
2019 8 7 18 2156790.322
2019 8 7 19 2103550.078
2019 8 7 20 2085588.235
2019 8 7 21 1975488.173
2019 8 7 22 1846388.184
2019 8 7 23 1694866.456
2019 8 8 0 1607624.978
2019 8 8 1 1546047.211
2019 8 8 2 1491490.836
2019 8 8 3 1459657.175
2019 8 8 4 1506042.019
2019 8 8 5 1602408.412
2019 8 8 6 1657673.227
2019 8 8 7 1759809.003
2019 8 8 8 1858935.447
2019 8 8 9 1972180.969
2019 8 8 10 2108649.523
2019 8 8 11 2244156.736
2019 8 8 12 2339468.738
2019 8 8 13 2404037.799
2019 8 8 14 2433169.441
2019 8 8 15 2428966.430
2019 8 8 16 2362538.866
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2019 8 8 17 2328410.934
2019 8 8 18 2275657.408
2019 8 8 19 2230098.473
2019 8 8 20 2235238.771
2019 8 8 21 2087047.963
2019 8 8 22 1933036.499
2019 8 8 23 1787186.248
2019 8 9 0 1670774.755
2019 8 9 1 1592778.540
2019 8 9 2 1535791.804
2019 8 9 3 1487558.356
2019 8 9 4 1539071.243
2019 8 9 5 1640924.206
2019 8 9 6 1718598.202
2019 8 9 7 1776407.189
2019 8 9 8 1828615.446
2019 8 9 9 1893464.701
2019 8 9 10 1984095.033
2019 8 9 11 2077933.461
2019 8 9 12 2181872.161
2019 8 9 13 2180640.485
2019 8 9 14 2140758.877
2019 8 9 15 2103080.850
2019 8 9 16 2078239.115
2019 8 9 17 1991023.861
2019 8 9 18 1916895.534
2019 8 9 19 1912682.714
2019 8 9 20 1903701.275
2019 8 9 21 1810760.505
2019 8 9 22 1711965.475
2019 8 9 23 1589969.628
2019 8 10 0 1505134.769
2019 8 10 1 1422367.946
2019 8 10 2 1384491.071
2019 8 10 3 1326954.524
2019 8 10 4 1331910.858
2019 8 10 5 1357834.629
2019 8 10 6 1387136.295
2019 8 10 7 1424780.992
2019 8 10 8 1528144.382
2019 8 10 9 1608605.295
2019 8 10 10 1679597.950
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2019 8 10 11 1736535.535
2019 8 10 12 1824060.694
2019 8 10 13 1865996.692
2019 8 10 14 1870696.209
2019 8 10 15 1842255.552
2019 8 10 16 1858273.467
2019 8 10 17 1870394.750
2019 8 10 18 1832523.898
2019 8 10 19 1809233.742
2019 8 10 20 1796636.684
2019 8 10 21 1723900.356
2019 8 10 22 1606652.706
2019 8 10 23 1496618.754
2019 8 11 0 1413370.988
2019 8 11 1 1371307.447
2019 8 11 2 1316404.885
2019 8 11 3 1280909.000
2019 8 11 4 1265267.760
2019 8 11 5 1285952.377
2019 8 11 6 1269691.229
2019 8 11 7 1381598.868
2019 8 11 8 1482677.769
2019 8 11 9 1696239.856
2019 8 11 10 1861356.050
2019 8 11 11 1979762.241
2019 8 11 12 2057381.914
2019 8 11 13 2161078.249
2019 8 11 14 2211007.580
2019 8 11 15 2259502.410
2019 8 11 16 2263195.334
2019 8 11 17 2227513.007
2019 8 11 18 2162110.149
2019 8 11 19 2065829.679
2019 8 11 20 2005824.694
2019 8 11 21 1877635.174
2019 8 11 22 1709229.427
2019 8 11 23 1542003.309
2019 8 12 0 1424412.560
2019 8 12 1 1361585.262
2019 8 12 2 1322183.197
2019 8 12 3 1300744.716
2019 8 12 4 1350481.380
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2019 8 12 5 1437720.031
2019 8 12 6 1502457.222
2019 8 12 7 1615136.390
2019 8 12 8 1730020.957
2019 8 12 9 1854305.790
2019 8 12 10 1975684.398
2019 8 12 11 2013784.094
2019 8 12 12 2092595.032
2019 8 12 13 2176187.233
2019 8 12 14 2103193.181
2019 8 12 15 1998481.305
2019 8 12 16 1955986.780
2019 8 12 17 1889711.398
2019 8 12 18 1848432.099
2019 8 12 19 1840598.418
2019 8 12 20 1801163.155
2019 8 12 21 1687105.918
2019 8 12 22 1564338.872
2019 8 12 23 1447179.038
2019 8 13 0 1392697.662
2019 8 13 1 1335825.021
2019 8 13 2 1310556.764
2019 8 13 3 1296413.501
2019 8 13 4 1345438.841
2019 8 13 5 1447394.872
2019 8 13 6 1524403.608
2019 8 13 7 1586941.300
2019 8 13 8 1675409.988
2019 8 13 9 1773911.847
2019 8 13 10 1859585.080
2019 8 13 11 1943843.487
2019 8 13 12 2027443.660
2019 8 13 13 2030021.422
2019 8 13 14 2079767.348
2019 8 13 15 2087132.170
2019 8 13 16 2037578.966
2019 8 13 17 1965814.072
2019 8 13 18 1862266.664
2019 8 13 19 1784544.779
2019 8 13 20 1760873.005
2019 8 13 21 1616630.222
2019 8 13 22 1435474.680
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2019 8 13 23 1330921.263
2019 8 14 0 1230020.956
2019 8 14 1 1197558.495
2019 8 14 2 1125882.066
2019 8 14 3 1105849.926
2019 8 14 4 1175013.383
2019 8 14 5 1240180.193
2019 8 14 6 1307918.594
2019 8 14 7 1366309.124
2019 8 14 8 1404117.430
2019 8 14 9 1479417.772
2019 8 14 10 1531632.586
2019 8 14 11 1554573.720
2019 8 14 12 1611361.916
2019 8 14 13 1653674.769
2019 8 14 14 1680959.287
2019 8 14 15 1727693.953
2019 8 14 16 1736193.245
2019 8 14 17 1720640.324
2019 8 14 18 1652926.832
2019 8 14 19 1594437.070
2019 8 14 20 1575590.607
2019 8 14 21 1457407.215
2019 8 14 22 1347677.245
2019 8 14 23 1246412.037
2019 8 15 0 1193132.044
2019 8 15 1 1149050.479
2019 8 15 2 1086772.032
2019 8 15 3 1079151.142
2019 8 15 4 1138989.779
2019 8 15 5 1221223.099
2019 8 15 6 1273700.148
2019 8 15 7 1328886.428
2019 8 15 8 1383948.621
2019 8 15 9 1440258.483
2019 8 15 10 1473428.473
2019 8 15 11 1546217.535
2019 8 15 12 1595939.469
2019 8 15 13 1632706.960
2019 8 15 14 1671460.353
2019 8 15 15 1722989.241
2019 8 15 16 1767154.350
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2019 8 15 17 1747573.012
2019 8 15 18 1699037.829
2019 8 15 19 1663003.372
2019 8 15 20 1643483.478
2019 8 15 21 1540944.428
2019 8 15 22 1395098.489
2019 8 15 23 1290672.436
2019 8 16 0 1220149.950
2019 8 16 1 1177642.211
2019 8 16 2 1128814.463
2019 8 16 3 1095544.724
2019 8 16 4 1163414.681
2019 8 16 5 1249227.321
2019 8 16 6 1319149.089
2019 8 16 7 1372019.198
2019 8 16 8 1429889.524
2019 8 16 9 1529924.927
2019 8 16 10 1616143.765
2019 8 16 11 1688888.061
2019 8 16 12 1768794.558
2019 8 16 13 1820394.650
2019 8 16 14 1881486.377
2019 8 16 15 1946058.507
2019 8 16 16 1934628.607
2019 8 16 17 1884960.055
2019 8 16 18 1779870.690
2019 8 16 19 1747674.133
2019 8 16 20 1703849.050
2019 8 16 21 1621274.499
2019 8 16 22 1495179.757
2019 8 16 23 1393908.005
2019 8 17 0 1313182.279
2019 8 17 1 1236741.367
2019 8 17 2 1203516.449
2019 8 17 3 1159098.373
2019 8 17 4 1129746.596
2019 8 17 5 1180188.521
2019 8 17 6 1184811.959
2019 8 17 7 1228599.864
2019 8 17 8 1313806.168
2019 8 17 9 1389520.863
2019 8 17 10 1479930.209
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2019 8 17 11 1576251.440
2019 8 17 12 1690775.807
2019 8 17 13 1792747.410
2019 8 17 14 1871645.749
2019 8 17 15 1920317.071
2019 8 17 16 1930598.686
2019 8 17 17 1865847.626
2019 8 17 18 1778225.088
2019 8 17 19 1728118.144
2019 8 17 20 1701959.705
2019 8 17 21 1589680.086
2019 8 17 22 1471599.191
2019 8 17 23 1360779.587
2019 8 18 0 1261137.852
2019 8 18 1 1202265.025
2019 8 18 2 1145996.159
2019 8 18 3 1083547.523
2019 8 18 4 1063291.147
2019 8 18 5 1072206.399
2019 8 18 6 1068614.322
2019 8 18 7 1181747.886
2019 8 18 8 1280937.439
2019 8 18 9 1398880.743
2019 8 18 10 1525000.111
2019 8 18 11 1658176.986
2019 8 18 12 1764801.957
2019 8 18 13 1847766.960
2019 8 18 14 1906296.015
2019 8 18 15 1981605.934
2019 8 18 16 2013380.269
2019 8 18 17 2001929.442
2019 8 18 18 1962857.762
2019 8 18 19 1913691.263
2019 8 18 20 1879633.219
2019 8 18 21 1747331.103
2019 8 18 22 1579124.057
2019 8 18 23 1448433.490
2019 8 19 0 1371989.694
2019 8 19 1 1301916.944
2019 8 19 2 1243270.986
2019 8 19 3 1253615.361
2019 8 19 4 1311770.584
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2019 8 19 5 1409588.865
2019 8 19 6 1458049.956
2019 8 19 7 1567827.509
2019 8 19 8 1683622.964
2019 8 19 9 1848822.496
2019 8 19 10 1956359.601
2019 8 19 11 2054362.384
2019 8 19 12 2158326.859
2019 8 19 13 2199708.326
2019 8 19 14 2240340.446
2019 8 19 15 2265677.773
2019 8 19 16 2238165.092
2019 8 19 17 2209204.939
2019 8 19 18 2139296.390
2019 8 19 19 2113090.338
2019 8 19 20 2035314.465
2019 8 19 21 1875167.669
2019 8 19 22 1688276.059
2019 8 19 23 1520043.000
2019 8 20 0 1422055.500
2019 8 20 1 1349751.099
2019 8 20 2 1303128.909
2019 8 20 3 1270719.655
2019 8 20 4 1326354.739
2019 8 20 5 1444366.163
2019 8 20 6 1489210.165
2019 8 20 7 1565097.669
2019 8 20 8 1694895.179
2019 8 20 9 1852484.030
2019 8 20 10 2007163.401
2019 8 20 11 2171804.820
2019 8 20 12 2252450.060
2019 8 20 13 2293053.548
2019 8 20 14 2286219.821
2019 8 20 15 2214904.114
2019 8 20 16 2152682.825
2019 8 20 17 2067131.951
2019 8 20 18 2001432.860
2019 8 20 19 1994359.866
2019 8 20 20 1956677.669
2019 8 20 21 1805935.747
2019 8 20 22 1626637.848
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2019 8 20 23 1502723.215
2019 8 21 0 1411095.086
2019 8 21 1 1370475.375
2019 8 21 2 1316917.338
2019 8 21 3 1297526.250
2019 8 21 4 1337928.605
2019 8 21 5 1465742.914
2019 8 21 6 1537417.070
2019 8 21 7 1628776.838
2019 8 21 8 1752223.073
2019 8 21 9 1889910.456
2019 8 21 10 2019832.582
2019 8 21 11 2095636.371
2019 8 21 12 2276673.556
2019 8 21 13 2319931.786
2019 8 21 14 2360668.745
2019 8 21 15 2414617.086
2019 8 21 16 2411413.804
2019 8 21 17 2345814.847
2019 8 21 18 2271866.911
2019 8 21 19 2206537.753
2019 8 21 20 2153184.793
2019 8 21 21 1980824.950
2019 8 21 22 1783754.523
2019 8 21 23 1637311.276
2019 8 22 0 1529125.823
2019 8 22 1 1456071.665
2019 8 22 2 1401490.093
2019 8 22 3 1383599.508
2019 8 22 4 1421639.006
2019 8 22 5 1549842.601
2019 8 22 6 1631602.865
2019 8 22 7 1706444.339
2019 8 22 8 1852499.920
2019 8 22 9 2001251.884
2019 8 22 10 2155976.033
2019 8 22 11 2265619.954
2019 8 22 12 2330550.150
2019 8 22 13 2358649.765
2019 8 22 14 2453755.859
2019 8 22 15 2471382.361
2019 8 22 16 2444258.540
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2019 8 22 17 2355597.365
2019 8 22 18 2300729.648
2019 8 22 19 2260164.864
2019 8 22 20 2181961.001
2019 8 22 21 1986890.316
2019 8 22 22 1813783.037
2019 8 22 23 1660257.405
2019 8 23 0 1554369.293
2019 8 23 1 1461949.379
2019 8 23 2 1430170.066
2019 8 23 3 1402481.253
2019 8 23 4 1449031.093
2019 8 23 5 1573837.872
2019 8 23 6 1649548.931
2019 8 23 7 1689339.481
2019 8 23 8 1774799.336
2019 8 23 9 1910472.210
2019 8 23 10 2043334.251
2019 8 23 11 2182060.965
2019 8 23 12 2303117.601
2019 8 23 13 2329059.195
2019 8 23 14 2376583.078
2019 8 23 15 2391613.314
2019 8 23 16 2368762.404
2019 8 23 17 2318807.927
2019 8 23 18 2237536.434
2019 8 23 19 2177681.058
2019 8 23 20 2071179.820
2019 8 23 21 1908322.241
2019 8 23 22 1756761.623
2019 8 23 23 1597386.738
2019 8 24 0 1469898.144
2019 8 24 1 1389926.069
2019 8 24 2 1321127.960
2019 8 24 3 1255528.620
2019 8 24 4 1235157.257
2019 8 24 5 1261533.105
2019 8 24 6 1239475.264
2019 8 24 7 1354655.017
2019 8 24 8 1467762.639
2019 8 24 9 1636026.540
2019 8 24 10 1799319.466
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2019 8 24 11 1931002.592
2019 8 24 12 2015788.093
2019 8 24 13 2098921.481
2019 8 24 14 2184193.684
2019 8 24 15 2217882.125
2019 8 24 16 2226237.672
2019 8 24 17 2192396.006
2019 8 24 18 2089856.516
2019 8 24 19 1998136.465
2019 8 24 20 1901852.689
2019 8 24 21 1757432.528
2019 8 24 22 1577269.812
2019 8 24 23 1437438.107
2019 8 25 0 1337526.024
2019 8 25 1 1251670.568
2019 8 25 2 1208823.122
2019 8 25 3 1168532.318
2019 8 25 4 1133522.173
2019 8 25 5 1134572.435
2019 8 25 6 1109036.367
2019 8 25 7 1225069.752
2019 8 25 8 1358614.932
2019 8 25 9 1483486.584
2019 8 25 10 1654437.993
2019 8 25 11 1810161.655
2019 8 25 12 1949216.414
2019 8 25 13 2036963.482
2019 8 25 14 2139359.388
2019 8 25 15 2219465.946
2019 8 25 16 2247967.545
2019 8 25 17 2243411.923
2019 8 25 18 2194893.005
2019 8 25 19 2149928.542
2019 8 25 20 2064465.383
2019 8 25 21 1902602.016
2019 8 25 22 1745662.194
2019 8 25 23 1583089.264
2019 8 26 0 1479578.948
2019 8 26 1 1406710.084
2019 8 26 2 1376393.915
2019 8 26 3 1357183.760
2019 8 26 4 1408866.172
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2019 8 26 5 1536136.351
2019 8 26 6 1611581.849
2019 8 26 7 1678904.641
2019 8 26 8 1813324.191
2019 8 26 9 1964787.735
2019 8 26 10 2088831.669
2019 8 26 11 2238580.344
2019 8 26 12 2334464.246
2019 8 26 13 2400888.975
2019 8 26 14 2447718.983
2019 8 26 15 2461407.495
2019 8 26 16 2419674.384
2019 8 26 17 2353548.003
2019 8 26 18 2325661.763
2019 8 26 19 2315965.646
2019 8 26 20 2253630.694
2019 8 26 21 2059261.778
2019 8 26 22 1892882.385
2019 8 26 23 1741668.620
2019 8 27 0 1630676.333
2019 8 27 1 1547041.905
2019 8 27 2 1493366.825
2019 8 27 3 1473868.350
2019 8 27 4 1522689.184
2019 8 27 5 1644669.086
2019 8 27 6 1732192.009
2019 8 27 7 1788498.554
2019 8 27 8 1940610.617
2019 8 27 9 2052240.459
2019 8 27 10 2184986.473
2019 8 27 11 2301575.203
2019 8 27 12 2386834.995
2019 8 27 13 2436293.147
2019 8 27 14 2484238.556
2019 8 27 15 2515333.053
2019 8 27 16 2493942.532
2019 8 27 17 2460093.323
2019 8 27 18 2381395.777
2019 8 27 19 2348759.960
2019 8 27 20 2318060.110
2019 8 27 21 2160621.539
2019 8 27 22 1961226.360
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2019 8 27 23 1819853.044
2019 8 28 0 1665394.782
2019 8 28 1 1621273.988
2019 8 28 2 1542958.978
2019 8 28 3 1509298.379
2019 8 28 4 1561237.337
2019 8 28 5 1706291.220
2019 8 28 6 1769643.376
2019 8 28 7 1846723.158
2019 8 28 8 1936238.948
2019 8 28 9 2085375.104
2019 8 28 10 2238294.531
2019 8 28 11 2372549.173
2019 8 28 12 2475990.807
2019 8 28 13 2523260.050
2019 8 28 14 2645432.970
2019 8 28 15 2667716.805
2019 8 28 16 2679865.834
2019 8 28 17 2584396.648
2019 8 28 18 2502404.973
2019 8 28 19 2467347.766
2019 8 28 20 2386256.545
2019 8 28 21 2251718.561
2019 8 28 22 2051994.981
2019 8 28 23 1924063.214
2019 8 29 0 1821699.433
2019 8 29 1 1728556.207
2019 8 29 2 1638452.326
2019 8 29 3 1583952.505
2019 8 29 4 1634212.383
2019 8 29 5 1763590.633
2019 8 29 6 1824313.448
2019 8 29 7 1874831.179
2019 8 29 8 1983349.275
2019 8 29 9 2130419.682
2019 8 29 10 2291056.262
2019 8 29 11 2395732.761
2019 8 29 12 2485537.335
2019 8 29 13 2531660.996
2019 8 29 14 2549163.421
2019 8 29 15 2627841.291
2019 8 29 16 2575366.821
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2019 8 29 17 2510142.855
2019 8 29 18 2442170.749
2019 8 29 19 2408110.770
2019 8 29 20 2325573.113
2019 8 29 21 2167303.241
2019 8 29 22 1964665.282
2019 8 29 23 1799071.380
2019 8 30 0 1677891.151
2019 8 30 1 1573580.157
2019 8 30 2 1500159.355
2019 8 30 3 1454622.641
2019 8 30 4 1485584.551
2019 8 30 5 1600672.222
2019 8 30 6 1633764.726
2019 8 30 7 1711967.346
2019 8 30 8 1840867.351
2019 8 30 9 2004853.516
2019 8 30 10 2201118.529
2019 8 30 11 2328040.955
2019 8 30 12 2419893.701
2019 8 30 13 2473594.803
2019 8 30 14 2543817.239
2019 8 30 15 2561265.235
2019 8 30 16 2565637.814
2019 8 30 17 2504807.069
2019 8 30 18 2433383.961
2019 8 30 19 2358787.319
2019 8 30 20 2303745.159
2019 8 30 21 2151452.187
2019 8 30 22 1999804.882
2019 8 30 23 1865265.536
2019 8 31 0 1750927.882
2019 8 31 1 1639649.881
2019 8 31 2 1568024.424
2019 8 31 3 1513061.355
2019 8 31 4 1497135.235
2019 8 31 5 1514554.267
2019 8 31 6 1498618.507
2019 8 31 7 1568721.376
2019 8 31 8 1749605.490
2019 8 31 9 1948773.758
2019 8 31 10 2119410.157
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2019 8 31 11 2274994.847
2019 8 31 12 2348518.763
2019 8 31 13 2409344.776
2019 8 31 14 2280205.253
2019 8 31 15 2282883.885
2019 8 31 16 2313090.029
2019 8 31 17 2307123.288
2019 8 31 18 2218390.903
2019 8 31 19 2024367.494
2019 8 31 20 1870282.638
2019 8 31 21 1744099.958
2019 8 31 22 1585482.585
2019 8 31 23 1468118.446
2019 9 1 0 1331795.899
2019 9 1 1 1281410.770
2019 9 1 2 1224611.687
2019 9 1 3 1188309.573
2019 9 1 4 1185041.997
2019 9 1 5 1194204.701
2019 9 1 6 1216901.334
2019 9 1 7 1253051.906
2019 9 1 8 1331526.049
2019 9 1 9 1427479.952
2019 9 1 10 1559936.943
2019 9 1 11 1675524.916
2019 9 1 12 1758321.142
2019 9 1 13 1864469.836
2019 9 1 14 1955631.130
2019 9 1 15 2030701.631
2019 9 1 16 2045658.163
2019 9 1 17 2000784.068
2019 9 1 18 1896329.670
2019 9 1 19 1873530.095
2019 9 1 20 1832540.850
2019 9 1 21 1712521.738
2019 9 1 22 1608182.353
2019 9 1 23 1484298.561
2019 9 2 0 1399863.721
2019 9 2 1 1335602.151
2019 9 2 2 1285154.067
2019 9 2 3 1231253.177
2019 9 2 4 1241836.287
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2019 9 2 5 1259020.850
2019 9 2 6 1223204.108
2019 9 2 7 1293175.742
2019 9 2 8 1378770.757
2019 9 2 9 1531943.696
2019 9 2 10 1706761.735
2019 9 2 11 1821446.059
2019 9 2 12 1984640.153
2019 9 2 13 1959370.639
2019 9 2 14 1790460.094
2019 9 2 15 1742596.885
2019 9 2 16 1825151.281
2019 9 2 17 1842565.897
2019 9 2 18 1810113.965
2019 9 2 19 1804084.639
2019 9 2 20 1740034.342
2019 9 2 21 1636244.891
2019 9 2 22 1476073.967
2019 9 2 23 1364285.539
2019 9 3 0 1302755.503
2019 9 3 1 1221498.385
2019 9 3 2 1169365.904
2019 9 3 3 1163797.289
2019 9 3 4 1226560.302
2019 9 3 5 1350356.309
2019 9 3 6 1387934.471
2019 9 3 7 1437376.295
2019 9 3 8 1497516.877
2019 9 3 9 1558252.227
2019 9 3 10 1626277.223
2019 9 3 11 1692735.628
2019 9 3 12 1741115.598
2019 9 3 13 1798348.240
2019 9 3 14 1876397.877
2019 9 3 15 1915059.847
2019 9 3 16 1940231.488
2019 9 3 17 1853603.040
2019 9 3 18 1747352.741
2019 9 3 19 1724473.104
2019 9 3 20 1648963.673
2019 9 3 21 1497951.655
2019 9 3 22 1375072.453
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2019 9 3 23 1287022.930
2019 9 4 0 1205575.917
2019 9 4 1 1139689.879
2019 9 4 2 1115600.878
2019 9 4 3 1102484.116
2019 9 4 4 1142810.611
2019 9 4 5 1275283.982
2019 9 4 6 1336432.336
2019 9 4 7 1370772.513
2019 9 4 8 1406123.717
2019 9 4 9 1502740.100
2019 9 4 10 1593504.675
2019 9 4 11 1659747.598
2019 9 4 12 1723610.347
2019 9 4 13 1766024.735
2019 9 4 14 1853655.281
2019 9 4 15 1942272.016
2019 9 4 16 1975346.483
2019 9 4 17 1919225.021
2019 9 4 18 1840921.108
2019 9 4 19 1788730.849
2019 9 4 20 1732322.182
2019 9 4 21 1607150.727
2019 9 4 22 1444896.358
2019 9 4 23 1347151.694
2019 9 5 0 1273757.903
2019 9 5 1 1208809.511
2019 9 5 2 1155081.093
2019 9 5 3 1135551.840
2019 9 5 4 1182357.766
2019 9 5 5 1320911.205
2019 9 5 6 1359548.501
2019 9 5 7 1397262.157
2019 9 5 8 1463679.641
2019 9 5 9 1584570.158
2019 9 5 10 1670783.474
2019 9 5 11 1747283.792
2019 9 5 12 1858187.349
2019 9 5 13 1952100.493
2019 9 5 14 2040358.778
2019 9 5 15 2091228.749
2019 9 5 16 2106158.062



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 74 of 210
Seelye/Sinclair

2019 9 5 17 2065632.887
2019 9 5 18 1963914.733
2019 9 5 19 1930411.462
2019 9 5 20 1817038.614
2019 9 5 21 1704667.692
2019 9 5 22 1546927.652
2019 9 5 23 1415674.409
2019 9 6 0 1350419.838
2019 9 6 1 1291837.842
2019 9 6 2 1249213.473
2019 9 6 3 1207428.044
2019 9 6 4 1259919.604
2019 9 6 5 1357689.088
2019 9 6 6 1400187.393
2019 9 6 7 1442676.453
2019 9 6 8 1518251.079
2019 9 6 9 1591032.910
2019 9 6 10 1681315.212
2019 9 6 11 1753985.549
2019 9 6 12 1877341.739
2019 9 6 13 2010239.871
2019 9 6 14 2075619.848
2019 9 6 15 2134936.807
2019 9 6 16 2119420.351
2019 9 6 17 2049847.600
2019 9 6 18 1902038.187
2019 9 6 19 1858563.631
2019 9 6 20 1753034.043
2019 9 6 21 1658334.373
2019 9 6 22 1511252.706
2019 9 6 23 1397121.377
2019 9 7 0 1320395.466
2019 9 7 1 1247015.040
2019 9 7 2 1176798.101
2019 9 7 3 1132235.475
2019 9 7 4 1119693.750
2019 9 7 5 1151724.725
2019 9 7 6 1158462.825
2019 9 7 7 1245350.226
2019 9 7 8 1346722.702
2019 9 7 9 1444870.459
2019 9 7 10 1591857.261



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 75 of 210
Seelye/Sinclair

2019 9 7 11 1697188.335
2019 9 7 12 1786688.357
2019 9 7 13 1887304.898
2019 9 7 14 2001207.795
2019 9 7 15 2057959.171
2019 9 7 16 2082823.408
2019 9 7 17 2038365.392
2019 9 7 18 1911306.800
2019 9 7 19 1870534.290
2019 9 7 20 1766419.110
2019 9 7 21 1666273.238
2019 9 7 22 1527769.799
2019 9 7 23 1406723.822
2019 9 8 0 1330719.411
2019 9 8 1 1276498.524
2019 9 8 2 1228224.974
2019 9 8 3 1204638.601
2019 9 8 4 1195272.980
2019 9 8 5 1211821.975
2019 9 8 6 1219779.972
2019 9 8 7 1297276.991
2019 9 8 8 1418478.353
2019 9 8 9 1590444.298
2019 9 8 10 1717186.349
2019 9 8 11 1849219.280
2019 9 8 12 1988551.594
2019 9 8 13 2067382.586
2019 9 8 14 2122887.485
2019 9 8 15 2128924.249
2019 9 8 16 2099267.865
2019 9 8 17 2017223.463
2019 9 8 18 1938072.512
2019 9 8 19 1921829.805
2019 9 8 20 1836148.561
2019 9 8 21 1710697.448
2019 9 8 22 1584357.903
2019 9 8 23 1448823.372
2019 9 9 0 1378923.344
2019 9 9 1 1329302.913
2019 9 9 2 1303170.153
2019 9 9 3 1292513.575
2019 9 9 4 1339940.645
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2019 9 9 5 1442263.860
2019 9 9 6 1516660.916
2019 9 9 7 1577461.710
2019 9 9 8 1663653.919
2019 9 9 9 1811400.695
2019 9 9 10 2020808.906
2019 9 9 11 2171751.381
2019 9 9 12 2232335.186
2019 9 9 13 2275902.434
2019 9 9 14 2332875.121
2019 9 9 15 2359394.630
2019 9 9 16 2347996.113
2019 9 9 17 2314206.171
2019 9 9 18 2266781.146
2019 9 9 19 2259688.646
2019 9 9 20 2190470.258
2019 9 9 21 2035797.446
2019 9 9 22 1807440.408
2019 9 9 23 1696743.616
2019 9 10 0 1612012.469
2019 9 10 1 1534975.549
2019 9 10 2 1463793.075
2019 9 10 3 1454169.443
2019 9 10 4 1478134.936
2019 9 10 5 1628931.029
2019 9 10 6 1674382.670
2019 9 10 7 1700528.300
2019 9 10 8 1772731.080
2019 9 10 9 1931181.757
2019 9 10 10 2155007.713
2019 9 10 11 2224418.400
2019 9 10 12 2327348.352
2019 9 10 13 2367721.202
2019 9 10 14 2390456.378
2019 9 10 15 2404578.838
2019 9 10 16 2385113.154
2019 9 10 17 2322734.116
2019 9 10 18 2243462.505
2019 9 10 19 2219570.208
2019 9 10 20 2165341.967
2019 9 10 21 1969114.717
2019 9 10 22 1754830.582
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2019 9 10 23 1660644.846
2019 9 11 0 1553683.739
2019 9 11 1 1450378.972
2019 9 11 2 1401880.382
2019 9 11 3 1376315.869
2019 9 11 4 1420483.318
2019 9 11 5 1539754.177
2019 9 11 6 1604665.081
2019 9 11 7 1640136.212
2019 9 11 8 1720605.106
2019 9 11 9 1817453.239
2019 9 11 10 1948132.346
2019 9 11 11 2052356.362
2019 9 11 12 2110486.663
2019 9 11 13 2177728.646
2019 9 11 14 2244526.325
2019 9 11 15 2287922.819
2019 9 11 16 2307040.374
2019 9 11 17 2273068.775
2019 9 11 18 2211496.663
2019 9 11 19 2198918.623
2019 9 11 20 2141063.221
2019 9 11 21 1907393.033
2019 9 11 22 1728392.401
2019 9 11 23 1620889.394
2019 9 12 0 1490732.110
2019 9 12 1 1419972.113
2019 9 12 2 1380560.961
2019 9 12 3 1351405.505
2019 9 12 4 1389111.175
2019 9 12 5 1501675.384
2019 9 12 6 1578954.179
2019 9 12 7 1601102.571
2019 9 12 8 1678599.886
2019 9 12 9 1779557.448
2019 9 12 10 1885598.459
2019 9 12 11 1977964.393
2019 9 12 12 1943964.598
2019 9 12 13 1845613.535
2019 9 12 14 1896653.373
2019 9 12 15 1924818.289
2019 9 12 16 1971573.579
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2019 9 12 17 1883301.791
2019 9 12 18 1797772.191
2019 9 12 19 1824946.651
2019 9 12 20 1734597.674
2019 9 12 21 1638393.055
2019 9 12 22 1485566.884
2019 9 12 23 1399300.797
2019 9 13 0 1315917.867
2019 9 13 1 1247981.452
2019 9 13 2 1192934.524
2019 9 13 3 1155822.928
2019 9 13 4 1213988.201
2019 9 13 5 1322508.195
2019 9 13 6 1361742.605
2019 9 13 7 1393404.654
2019 9 13 8 1425938.263
2019 9 13 9 1456153.916
2019 9 13 10 1473069.088
2019 9 13 11 1503186.024
2019 9 13 12 1526478.777
2019 9 13 13 1492602.374
2019 9 13 14 1507343.998
2019 9 13 15 1485846.748
2019 9 13 16 1456233.433
2019 9 13 17 1412844.032
2019 9 13 18 1356002.392
2019 9 13 19 1373183.439
2019 9 13 20 1324800.118
2019 9 13 21 1256402.748
2019 9 13 22 1145905.449
2019 9 13 23 1086948.280
2019 9 14 0 1050902.577
2019 9 14 1 1032004.744
2019 9 14 2 1003175.031
2019 9 14 3 962803.676
2019 9 14 4 981391.823
2019 9 14 5 1016781.485
2019 9 14 6 1029458.078
2019 9 14 7 1051230.680
2019 9 14 8 1087946.929
2019 9 14 9 1121004.485
2019 9 14 10 1145091.242
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2019 9 14 11 1145873.707
2019 9 14 12 1177979.263
2019 9 14 13 1194591.001
2019 9 14 14 1214114.296
2019 9 14 15 1243424.581
2019 9 14 16 1281329.407
2019 9 14 17 1266293.573
2019 9 14 18 1241033.788
2019 9 14 19 1261682.088
2019 9 14 20 1200309.454
2019 9 14 21 1124898.210
2019 9 14 22 1072039.604
2019 9 14 23 1023959.763
2019 9 15 0 973915.276
2019 9 15 1 923788.197
2019 9 15 2 913268.341
2019 9 15 3 907395.686
2019 9 15 4 909443.176
2019 9 15 5 928579.443
2019 9 15 6 949498.723
2019 9 15 7 994657.799
2019 9 15 8 1048430.568
2019 9 15 9 1091996.084
2019 9 15 10 1134546.747
2019 9 15 11 1201025.668
2019 9 15 12 1260681.406
2019 9 15 13 1310168.346
2019 9 15 14 1367205.636
2019 9 15 15 1420236.838
2019 9 15 16 1471266.339
2019 9 15 17 1485943.696
2019 9 15 18 1461801.766
2019 9 15 19 1523875.111
2019 9 15 20 1452404.061
2019 9 15 21 1370223.037
2019 9 15 22 1271057.236
2019 9 15 23 1177952.659
2019 9 16 0 1121764.612
2019 9 16 1 1098361.023
2019 9 16 2 1096072.613
2019 9 16 3 1101171.163
2019 9 16 4 1159594.221
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2019 9 16 5 1314857.071
2019 9 16 6 1394419.140
2019 9 16 7 1414050.814
2019 9 16 8 1432537.663
2019 9 16 9 1461112.543
2019 9 16 10 1486982.062
2019 9 16 11 1528599.529
2019 9 16 12 1569009.385
2019 9 16 13 1546669.033
2019 9 16 14 1550924.319
2019 9 16 15 1539975.677
2019 9 16 16 1521731.378
2019 9 16 17 1481717.036
2019 9 16 18 1460826.275
2019 9 16 19 1519011.309
2019 9 16 20 1453679.902
2019 9 16 21 1378312.945
2019 9 16 22 1288254.030
2019 9 16 23 1176036.639
2019 9 17 0 1112018.971
2019 9 17 1 1081163.365
2019 9 17 2 1062392.075
2019 9 17 3 1055052.981
2019 9 17 4 1097276.802
2019 9 17 5 1215016.988
2019 9 17 6 1283589.738
2019 9 17 7 1298283.776
2019 9 17 8 1343884.029
2019 9 17 9 1383128.485
2019 9 17 10 1425795.245
2019 9 17 11 1468573.749
2019 9 17 12 1524269.914
2019 9 17 13 1544947.835
2019 9 17 14 1589631.372
2019 9 17 15 1603138.586
2019 9 17 16 1599833.834
2019 9 17 17 1557092.124
2019 9 17 18 1496832.629
2019 9 17 19 1556573.228
2019 9 17 20 1478606.216
2019 9 17 21 1383509.859
2019 9 17 22 1280489.454
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2019 9 17 23 1178544.848
2019 9 18 0 1116688.782
2019 9 18 1 1095444.573
2019 9 18 2 1079996.677
2019 9 18 3 1069611.252
2019 9 18 4 1109448.322
2019 9 18 5 1250230.906
2019 9 18 6 1336750.479
2019 9 18 7 1341727.678
2019 9 18 8 1374670.677
2019 9 18 9 1431701.634
2019 9 18 10 1469355.164
2019 9 18 11 1505473.974
2019 9 18 12 1537183.461
2019 9 18 13 1541538.734
2019 9 18 14 1579732.607
2019 9 18 15 1597078.940
2019 9 18 16 1613094.788
2019 9 18 17 1615129.017
2019 9 18 18 1627099.141
2019 9 18 19 1668117.345
2019 9 18 20 1623420.028
2019 9 18 21 1515940.962
2019 9 18 22 1395842.636
2019 9 18 23 1311626.100
2019 9 19 0 1274750.957
2019 9 19 1 1209613.990
2019 9 19 2 1154226.484
2019 9 19 3 1163105.256
2019 9 19 4 1218445.105
2019 9 19 5 1352643.869
2019 9 19 6 1411702.382
2019 9 19 7 1429607.441
2019 9 19 8 1475610.646
2019 9 19 9 1519129.908
2019 9 19 10 1542311.706
2019 9 19 11 1570001.970
2019 9 19 12 1628210.686
2019 9 19 13 1640258.740
2019 9 19 14 1703703.168
2019 9 19 15 1769888.518
2019 9 19 16 1826643.705
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2019 9 19 17 1786070.750
2019 9 19 18 1764241.989
2019 9 19 19 1796105.712
2019 9 19 20 1736899.631
2019 9 19 21 1639016.334
2019 9 19 22 1493894.970
2019 9 19 23 1391247.956
2019 9 20 0 1333335.374
2019 9 20 1 1278108.048
2019 9 20 2 1239771.509
2019 9 20 3 1213384.703
2019 9 20 4 1267834.796
2019 9 20 5 1381256.194
2019 9 20 6 1434102.191
2019 9 20 7 1465246.250
2019 9 20 8 1572960.673
2019 9 20 9 1668634.001
2019 9 20 10 1756194.192
2019 9 20 11 1861974.638
2019 9 20 12 2023999.767
2019 9 20 13 2005178.811
2019 9 20 14 1992908.872
2019 9 20 15 1903364.339
2019 9 20 16 1778470.412
2019 9 20 17 1714989.140
2019 9 20 18 1691631.635
2019 9 20 19 1703084.985
2019 9 20 20 1647154.292
2019 9 20 21 1530635.644
2019 9 20 22 1423501.689
2019 9 20 23 1341596.395
2019 9 21 0 1278897.241
2019 9 21 1 1222598.129
2019 9 21 2 1157425.709
2019 9 21 3 1129713.464
2019 9 21 4 1125794.747
2019 9 21 5 1137522.995
2019 9 21 6 1164560.698
2019 9 21 7 1198247.542
2019 9 21 8 1244142.390
2019 9 21 9 1309082.989
2019 9 21 10 1325625.245
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2019 9 21 11 1351778.367
2019 9 21 12 1385602.398
2019 9 21 13 1401491.941
2019 9 21 14 1414938.988
2019 9 21 15 1430080.455
2019 9 21 16 1421809.974
2019 9 21 17 1386619.094
2019 9 21 18 1349187.877
2019 9 21 19 1355228.781
2019 9 21 20 1300353.861
2019 9 21 21 1230719.928
2019 9 21 22 1124443.763
2019 9 21 23 1071434.223
2019 9 22 0 1026437.782
2019 9 22 1 990234.022
2019 9 22 2 955508.729
2019 9 22 3 940986.821
2019 9 22 4 935685.670
2019 9 22 5 969090.036
2019 9 22 6 952080.320
2019 9 22 7 1010763.074
2019 9 22 8 1067337.930
2019 9 22 9 1107131.189
2019 9 22 10 1136417.916
2019 9 22 11 1176759.935
2019 9 22 12 1208249.678
2019 9 22 13 1234101.782
2019 9 22 14 1262991.852
2019 9 22 15 1294878.344
2019 9 22 16 1342046.436
2019 9 22 17 1337985.304
2019 9 22 18 1318963.324
2019 9 22 19 1357352.472
2019 9 22 20 1307194.152
2019 9 22 21 1213559.569
2019 9 22 22 1099901.826
2019 9 22 23 1060078.613
2019 9 23 0 1021173.630
2019 9 23 1 993648.765
2019 9 23 2 987568.090
2019 9 23 3 1004653.272
2019 9 23 4 1053613.689
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2019 9 23 5 1140634.096
2019 9 23 6 1238282.496
2019 9 23 7 1256384.281
2019 9 23 8 1300026.967
2019 9 23 9 1332801.480
2019 9 23 10 1356817.787
2019 9 23 11 1382105.370
2019 9 23 12 1399207.680
2019 9 23 13 1389456.362
2019 9 23 14 1406622.761
2019 9 23 15 1423099.925
2019 9 23 16 1438735.398
2019 9 23 17 1435955.534
2019 9 23 18 1410760.476
2019 9 23 19 1448275.774
2019 9 23 20 1385968.784
2019 9 23 21 1308555.256
2019 9 23 22 1190868.185
2019 9 23 23 1118350.032
2019 9 24 0 1082263.478
2019 9 24 1 1063780.918
2019 9 24 2 1039813.214
2019 9 24 3 1038044.465
2019 9 24 4 1073613.091
2019 9 24 5 1174364.283
2019 9 24 6 1252475.433
2019 9 24 7 1247928.671
2019 9 24 8 1288900.695
2019 9 24 9 1314935.482
2019 9 24 10 1359341.192
2019 9 24 11 1402317.682
2019 9 24 12 1456584.501
2019 9 24 13 1513829.852
2019 9 24 14 1567440.356
2019 9 24 15 1580367.691
2019 9 24 16 1596072.436
2019 9 24 17 1566536.353
2019 9 24 18 1563162.545
2019 9 24 19 1589938.076
2019 9 24 20 1492841.379
2019 9 24 21 1386702.720
2019 9 24 22 1294827.972
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2019 9 24 23 1202089.586
2019 9 25 0 1127869.112
2019 9 25 1 1087989.442
2019 9 25 2 1075920.418
2019 9 25 3 1074943.387
2019 9 25 4 1107583.496
2019 9 25 5 1234925.175
2019 9 25 6 1325420.961
2019 9 25 7 1322861.322
2019 9 25 8 1365870.797
2019 9 25 9 1416348.381
2019 9 25 10 1466138.567
2019 9 25 11 1513655.324
2019 9 25 12 1586895.436
2019 9 25 13 1643089.067
2019 9 25 14 1668779.009
2019 9 25 15 1680878.245
2019 9 25 16 1686325.160
2019 9 25 17 1650433.657
2019 9 25 18 1616940.685
2019 9 25 19 1619262.396
2019 9 25 20 1508623.462
2019 9 25 21 1406049.864
2019 9 25 22 1297251.323
2019 9 25 23 1181876.645
2019 9 26 0 1113739.016
2019 9 26 1 1083273.729
2019 9 26 2 1056864.561
2019 9 26 3 1043620.678
2019 9 26 4 1076401.598
2019 9 26 5 1183719.639
2019 9 26 6 1269241.522
2019 9 26 7 1282126.790
2019 9 26 8 1309141.629
2019 9 26 9 1363935.362
2019 9 26 10 1402171.451
2019 9 26 11 1447693.460
2019 9 26 12 1509975.532
2019 9 26 13 1573985.271
2019 9 26 14 1622464.708
2019 9 26 15 1651991.641
2019 9 26 16 1662782.252
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2019 9 26 17 1625152.360
2019 9 26 18 1568357.065
2019 9 26 19 1558519.250
2019 9 26 20 1446216.115
2019 9 26 21 1346118.274
2019 9 26 22 1234060.506
2019 9 26 23 1131180.271
2019 9 27 0 1084821.013
2019 9 27 1 1061610.348
2019 9 27 2 1035215.493
2019 9 27 3 1025332.351
2019 9 27 4 1065512.050
2019 9 27 5 1141421.225
2019 9 27 6 1243174.411
2019 9 27 7 1271476.065
2019 9 27 8 1305127.695
2019 9 27 9 1359603.017
2019 9 27 10 1408379.364
2019 9 27 11 1481422.024
2019 9 27 12 1546084.896
2019 9 27 13 1608193.103
2019 9 27 14 1654029.122
2019 9 27 15 1691704.427
2019 9 27 16 1688477.827
2019 9 27 17 1632729.197
2019 9 27 18 1555335.573
2019 9 27 19 1513915.564
2019 9 27 20 1419021.739
2019 9 27 21 1327141.072
2019 9 27 22 1230107.985
2019 9 27 23 1115136.147
2019 9 28 0 1079200.386
2019 9 28 1 1040940.342
2019 9 28 2 1005770.335
2019 9 28 3 978022.292
2019 9 28 4 965312.501
2019 9 28 5 1009355.190
2019 9 28 6 1036213.664
2019 9 28 7 1058179.432
2019 9 28 8 1104139.888
2019 9 28 9 1170058.219
2019 9 28 10 1250577.204
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2019 9 28 11 1313074.898
2019 9 28 12 1371892.702
2019 9 28 13 1424017.889
2019 9 28 14 1479262.301
2019 9 28 15 1531075.551
2019 9 28 16 1551333.685
2019 9 28 17 1502714.513
2019 9 28 18 1455704.181
2019 9 28 19 1441465.067
2019 9 28 20 1368390.089
2019 9 28 21 1295582.873
2019 9 28 22 1173688.928
2019 9 28 23 1090692.059
2019 9 29 0 1047838.869
2019 9 29 1 1000929.761
2019 9 29 2 966915.843
2019 9 29 3 947218.676
2019 9 29 4 919813.378
2019 9 29 5 958304.798
2019 9 29 6 983079.506
2019 9 29 7 1027161.905
2019 9 29 8 1066425.268
2019 9 29 9 1105039.248
2019 9 29 10 1132171.585
2019 9 29 11 1148415.415
2019 9 29 12 1165723.224
2019 9 29 13 1159781.173
2019 9 29 14 1151609.503
2019 9 29 15 1159427.987
2019 9 29 16 1185909.301
2019 9 29 17 1205968.061
2019 9 29 18 1254840.849
2019 9 29 19 1286682.150
2019 9 29 20 1233152.039
2019 9 29 21 1144789.849
2019 9 29 22 1092265.197
2019 9 29 23 1046079.069
2019 9 30 0 1018978.420
2019 9 30 1 1001868.844
2019 9 30 2 997517.493
2019 9 30 3 1013285.199
2019 9 30 4 1072806.826
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2019 9 30 5 1196830.268
2019 9 30 6 1304831.660
2019 9 30 7 1317329.972
2019 9 30 8 1327175.252
2019 9 30 9 1361838.628
2019 9 30 10 1391053.543
2019 9 30 11 1435144.509
2019 9 30 12 1466101.743
2019 9 30 13 1471156.639
2019 9 30 14 1498169.882
2019 9 30 15 1535781.425
2019 9 30 16 1549884.278
2019 9 30 17 1526138.478
2019 9 30 18 1534322.597
2019 9 30 19 1564935.057
2019 9 30 20 1456760.208
2019 9 30 21 1367719.973
2019 9 30 22 1264378.224
2019 9 30 23 1149491.563
2019 10 1 0 1047239.038
2019 10 1 1 1014949.417
2019 10 1 2 986011.982
2019 10 1 3 982426.204
2019 10 1 4 1020071.144
2019 10 1 5 1133070.160
2019 10 1 6 1238656.600
2019 10 1 7 1247209.965
2019 10 1 8 1299364.902
2019 10 1 9 1365834.572
2019 10 1 10 1440315.246
2019 10 1 11 1455869.149
2019 10 1 12 1472435.667
2019 10 1 13 1490221.571
2019 10 1 14 1511857.569
2019 10 1 15 1538157.204
2019 10 1 16 1550171.265
2019 10 1 17 1518795.372
2019 10 1 18 1507069.628
2019 10 1 19 1498822.295
2019 10 1 20 1465580.040
2019 10 1 21 1408569.331
2019 10 1 22 1257015.024
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2019 10 1 23 1136506.778
2019 10 2 0 1089904.457
2019 10 2 1 1048946.460
2019 10 2 2 1019490.102
2019 10 2 3 1023151.086
2019 10 2 4 1058756.086
2019 10 2 5 1216010.943
2019 10 2 6 1318699.835
2019 10 2 7 1342457.080
2019 10 2 8 1381430.445
2019 10 2 9 1443907.129
2019 10 2 10 1465661.435
2019 10 2 11 1491966.021
2019 10 2 12 1559079.384
2019 10 2 13 1576895.168
2019 10 2 14 1566419.129
2019 10 2 15 1546221.413
2019 10 2 16 1514780.117
2019 10 2 17 1500677.770
2019 10 2 18 1523612.465
2019 10 2 19 1528333.857
2019 10 2 20 1486722.870
2019 10 2 21 1452400.760
2019 10 2 22 1345662.553
2019 10 2 23 1241672.547
2019 10 3 0 1179028.516
2019 10 3 1 1119235.245
2019 10 3 2 1087788.599
2019 10 3 3 1084826.579
2019 10 3 4 1134001.866
2019 10 3 5 1303118.391
2019 10 3 6 1418469.392
2019 10 3 7 1427063.424
2019 10 3 8 1447254.675
2019 10 3 9 1457679.225
2019 10 3 10 1477439.795
2019 10 3 11 1522140.168
2019 10 3 12 1585732.876
2019 10 3 13 1627063.045
2019 10 3 14 1652515.580
2019 10 3 15 1670059.606
2019 10 3 16 1662371.012
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2019 10 3 17 1622403.091
2019 10 3 18 1608522.685
2019 10 3 19 1595909.546
2019 10 3 20 1536090.540
2019 10 3 21 1471608.573
2019 10 3 22 1416753.916
2019 10 3 23 1280123.569
2019 10 4 0 1194443.051
2019 10 4 1 1123128.298
2019 10 4 2 1091903.415
2019 10 4 3 1076611.044
2019 10 4 4 1112141.355
2019 10 4 5 1232709.865
2019 10 4 6 1315336.147
2019 10 4 7 1345597.792
2019 10 4 8 1429287.021
2019 10 4 9 1475255.395
2019 10 4 10 1529361.231
2019 10 4 11 1597453.262
2019 10 4 12 1642910.072
2019 10 4 13 1691410.265
2019 10 4 14 1709002.050
2019 10 4 15 1725807.090
2019 10 4 16 1681104.737
2019 10 4 17 1638570.642
2019 10 4 18 1614922.973
2019 10 4 19 1574044.499
2019 10 4 20 1503253.746
2019 10 4 21 1463757.021
2019 10 4 22 1389824.444
2019 10 4 23 1291201.614
2019 10 5 0 1212646.386
2019 10 5 1 1148267.577
2019 10 5 2 1111720.774
2019 10 5 3 1077177.755
2019 10 5 4 1081780.431
2019 10 5 5 1105202.207
2019 10 5 6 1120332.874
2019 10 5 7 1165374.957
2019 10 5 8 1271968.704
2019 10 5 9 1327544.690
2019 10 5 10 1359923.734
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2019 10 5 11 1367161.333
2019 10 5 12 1368619.840
2019 10 5 13 1333052.631
2019 10 5 14 1318420.463
2019 10 5 15 1324337.032
2019 10 5 16 1343202.743
2019 10 5 17 1334039.587
2019 10 5 18 1395091.965
2019 10 5 19 1407523.355
2019 10 5 20 1341588.503
2019 10 5 21 1261187.250
2019 10 5 22 1167955.943
2019 10 5 23 1104149.568
2019 10 6 0 1044085.083
2019 10 6 1 1003041.223
2019 10 6 2 981520.543
2019 10 6 3 977138.981
2019 10 6 4 972892.700
2019 10 6 5 993419.617
2019 10 6 6 1020883.906
2019 10 6 7 1051010.303
2019 10 6 8 1092787.329
2019 10 6 9 1139143.199
2019 10 6 10 1198183.069
2019 10 6 11 1261029.957
2019 10 6 12 1223502.688
2019 10 6 13 1162258.324
2019 10 6 14 1144463.940
2019 10 6 15 1132436.002
2019 10 6 16 1120836.781
2019 10 6 17 1126005.135
2019 10 6 18 1144037.073
2019 10 6 19 1160820.709
2019 10 6 20 1108577.722
2019 10 6 21 1053755.202
2019 10 6 22 1002142.986
2019 10 6 23 943621.080
2019 10 7 0 898155.983
2019 10 7 1 876204.925
2019 10 7 2 871958.408
2019 10 7 3 887383.307
2019 10 7 4 944054.206
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2019 10 7 5 1036866.617
2019 10 7 6 1105469.677
2019 10 7 7 1127520.021
2019 10 7 8 1146760.146
2019 10 7 9 1202798.354
2019 10 7 10 1222374.706
2019 10 7 11 1243221.874
2019 10 7 12 1253423.766
2019 10 7 13 1248457.626
2019 10 7 14 1242377.226
2019 10 7 15 1232888.646
2019 10 7 16 1217525.954
2019 10 7 17 1205504.305
2019 10 7 18 1243825.205
2019 10 7 19 1259629.801
2019 10 7 20 1177175.801
2019 10 7 21 1130519.675
2019 10 7 22 1046747.168
2019 10 7 23 1009814.696
2019 10 8 0 979047.546
2019 10 8 1 955923.870
2019 10 8 2 930465.982
2019 10 8 3 923438.018
2019 10 8 4 985303.426
2019 10 8 5 1063653.908
2019 10 8 6 1152001.954
2019 10 8 7 1152745.273
2019 10 8 8 1196079.692
2019 10 8 9 1238706.214
2019 10 8 10 1259075.729
2019 10 8 11 1274295.133
2019 10 8 12 1282585.914
2019 10 8 13 1287623.800
2019 10 8 14 1275389.513
2019 10 8 15 1259386.040
2019 10 8 16 1253856.226
2019 10 8 17 1231650.298
2019 10 8 18 1272217.670
2019 10 8 19 1288631.544
2019 10 8 20 1203613.000
2019 10 8 21 1118950.488
2019 10 8 22 1042496.134
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2019 10 8 23 999886.323
2019 10 9 0 960891.113
2019 10 9 1 936702.040
2019 10 9 2 917551.749
2019 10 9 3 914368.733
2019 10 9 4 971158.580
2019 10 9 5 1068608.565
2019 10 9 6 1153856.138
2019 10 9 7 1157166.426
2019 10 9 8 1167329.576
2019 10 9 9 1225350.136
2019 10 9 10 1249805.867
2019 10 9 11 1290679.818
2019 10 9 12 1299879.058
2019 10 9 13 1335074.714
2019 10 9 14 1346457.100
2019 10 9 15 1349393.737
2019 10 9 16 1352923.844
2019 10 9 17 1329910.984
2019 10 9 18 1358437.965
2019 10 9 19 1355922.524
2019 10 9 20 1276333.102
2019 10 9 21 1163118.006
2019 10 9 22 1070418.263
2019 10 9 23 1012574.192
2019 10 10 0 972299.153
2019 10 10 1 945258.627
2019 10 10 2 921234.434
2019 10 10 3 909985.748
2019 10 10 4 963435.177
2019 10 10 5 1078384.849
2019 10 10 6 1149337.205
2019 10 10 7 1145129.523
2019 10 10 8 1183515.057
2019 10 10 9 1248302.852
2019 10 10 10 1284498.793
2019 10 10 11 1312823.582
2019 10 10 12 1349791.373
2019 10 10 13 1370400.540
2019 10 10 14 1390267.533
2019 10 10 15 1409069.655
2019 10 10 16 1390088.345
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2019 10 10 17 1352967.407
2019 10 10 18 1369174.810
2019 10 10 19 1357515.189
2019 10 10 20 1278814.438
2019 10 10 21 1175859.346
2019 10 10 22 1090575.981
2019 10 10 23 1038492.792
2019 10 11 0 1001398.717
2019 10 11 1 970493.080
2019 10 11 2 951756.325
2019 10 11 3 947550.938
2019 10 11 4 986574.088
2019 10 11 5 1082203.372
2019 10 11 6 1164894.230
2019 10 11 7 1161449.019
2019 10 11 8 1206561.327
2019 10 11 9 1264127.441
2019 10 11 10 1298936.796
2019 10 11 11 1328405.546
2019 10 11 12 1358827.332
2019 10 11 13 1383543.103
2019 10 11 14 1419974.550
2019 10 11 15 1437149.716
2019 10 11 16 1432966.455
2019 10 11 17 1383865.386
2019 10 11 18 1379062.246
2019 10 11 19 1347605.587
2019 10 11 20 1270539.155
2019 10 11 21 1175310.440
2019 10 11 22 1100712.336
2019 10 11 23 1040608.331
2019 10 12 0 1005359.566
2019 10 12 1 953996.295
2019 10 12 2 928534.996
2019 10 12 3 902449.518
2019 10 12 4 918383.229
2019 10 12 5 950571.969
2019 10 12 6 989683.482
2019 10 12 7 1005488.952
2019 10 12 8 1043940.239
2019 10 12 9 1082802.507
2019 10 12 10 1114106.997
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2019 10 12 11 1136479.152
2019 10 12 12 1196173.100
2019 10 12 13 1236262.238
2019 10 12 14 1290629.414
2019 10 12 15 1305334.773
2019 10 12 16 1293419.052
2019 10 12 17 1259275.569
2019 10 12 18 1283699.012
2019 10 12 19 1283011.146
2019 10 12 20 1226916.850
2019 10 12 21 1132832.941
2019 10 12 22 1056107.668
2019 10 12 23 994752.520
2019 10 13 0 932666.701
2019 10 13 1 906760.188
2019 10 13 2 881680.202
2019 10 13 3 888685.581
2019 10 13 4 892421.541
2019 10 13 5 908521.962
2019 10 13 6 956958.342
2019 10 13 7 979294.968
2019 10 13 8 1023198.474
2019 10 13 9 1070547.148
2019 10 13 10 1122177.267
2019 10 13 11 1181271.419
2019 10 13 12 1222868.600
2019 10 13 13 1266543.773
2019 10 13 14 1288885.527
2019 10 13 15 1330663.149
2019 10 13 16 1349645.800
2019 10 13 17 1323950.955
2019 10 13 18 1364657.125
2019 10 13 19 1359983.582
2019 10 13 20 1258378.712
2019 10 13 21 1141741.061
2019 10 13 22 1056983.908
2019 10 13 23 992761.641
2019 10 14 0 954998.829
2019 10 14 1 924967.073
2019 10 14 2 916466.481
2019 10 14 3 933825.065
2019 10 14 4 976284.038
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2019 10 14 5 1084906.697
2019 10 14 6 1138611.968
2019 10 14 7 1141843.549
2019 10 14 8 1169401.088
2019 10 14 9 1232370.108
2019 10 14 10 1263384.705
2019 10 14 11 1292169.453
2019 10 14 12 1321020.355
2019 10 14 13 1375290.140
2019 10 14 14 1386352.820
2019 10 14 15 1399639.909
2019 10 14 16 1373120.590
2019 10 14 17 1347493.789
2019 10 14 18 1425308.108
2019 10 14 19 1404367.851
2019 10 14 20 1301818.105
2019 10 14 21 1192693.241
2019 10 14 22 1101969.131
2019 10 14 23 1041433.981
2019 10 15 0 1013082.559
2019 10 15 1 995237.962
2019 10 15 2 961788.740
2019 10 15 3 963173.189
2019 10 15 4 1021372.483
2019 10 15 5 1119517.416
2019 10 15 6 1211101.388
2019 10 15 7 1191070.189
2019 10 15 8 1216337.600
2019 10 15 9 1261324.660
2019 10 15 10 1297345.383
2019 10 15 11 1317367.841
2019 10 15 12 1360500.922
2019 10 15 13 1375019.289
2019 10 15 14 1340204.232
2019 10 15 15 1339060.400
2019 10 15 16 1327011.832
2019 10 15 17 1339220.802
2019 10 15 18 1414146.648
2019 10 15 19 1396650.769
2019 10 15 20 1310323.776
2019 10 15 21 1222874.428
2019 10 15 22 1122529.728
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2019 10 15 23 1066974.594
2019 10 16 0 1035779.375
2019 10 16 1 1017698.770
2019 10 16 2 992000.936
2019 10 16 3 998084.741
2019 10 16 4 1043122.383
2019 10 16 5 1154784.207
2019 10 16 6 1268372.706
2019 10 16 7 1286518.733
2019 10 16 8 1285808.146
2019 10 16 9 1305395.410
2019 10 16 10 1298439.508
2019 10 16 11 1307966.433
2019 10 16 12 1331217.492
2019 10 16 13 1334020.861
2019 10 16 14 1311100.155
2019 10 16 15 1294680.281
2019 10 16 16 1276701.827
2019 10 16 17 1265625.299
2019 10 16 18 1326378.868
2019 10 16 19 1318132.337
2019 10 16 20 1236266.402
2019 10 16 21 1147457.206
2019 10 16 22 1063439.133
2019 10 16 23 1016525.197
2019 10 17 0 983741.472
2019 10 17 1 958363.870
2019 10 17 2 926875.112
2019 10 17 3 920671.513
2019 10 17 4 977944.765
2019 10 17 5 1088746.934
2019 10 17 6 1158979.282
2019 10 17 7 1163026.993
2019 10 17 8 1185006.302
2019 10 17 9 1227586.502
2019 10 17 10 1219843.638
2019 10 17 11 1227894.110
2019 10 17 12 1254500.850
2019 10 17 13 1238958.421
2019 10 17 14 1229026.819
2019 10 17 15 1217300.914
2019 10 17 16 1202977.677
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2019 10 17 17 1206123.965
2019 10 17 18 1279884.876
2019 10 17 19 1281222.902
2019 10 17 20 1196534.953
2019 10 17 21 1117781.091
2019 10 17 22 1060546.269
2019 10 17 23 1014686.744
2019 10 18 0 989525.117
2019 10 18 1 974152.483
2019 10 18 2 967166.258
2019 10 18 3 965013.872
2019 10 18 4 1016873.422
2019 10 18 5 1110632.491
2019 10 18 6 1183637.371
2019 10 18 7 1180002.551
2019 10 18 8 1188809.875
2019 10 18 9 1208367.473
2019 10 18 10 1235040.680
2019 10 18 11 1228918.309
2019 10 18 12 1251451.141
2019 10 18 13 1252560.262
2019 10 18 14 1223511.776
2019 10 18 15 1208166.625
2019 10 18 16 1181949.100
2019 10 18 17 1158591.167
2019 10 18 18 1228540.748
2019 10 18 19 1219972.176
2019 10 18 20 1160387.639
2019 10 18 21 1099233.944
2019 10 18 22 1058528.647
2019 10 18 23 1013942.485
2019 10 19 0 966456.158
2019 10 19 1 939932.509
2019 10 19 2 912492.823
2019 10 19 3 900644.826
2019 10 19 4 904343.016
2019 10 19 5 937891.574
2019 10 19 6 998533.126
2019 10 19 7 1028103.520
2019 10 19 8 1054113.148
2019 10 19 9 1106658.413
2019 10 19 10 1113403.491
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2019 10 19 11 1105630.797
2019 10 19 12 1096248.425
2019 10 19 13 1097033.106
2019 10 19 14 1091960.644
2019 10 19 15 1079734.494
2019 10 19 16 1060958.805
2019 10 19 17 1062760.070
2019 10 19 18 1129346.680
2019 10 19 19 1140507.583
2019 10 19 20 1113246.447
2019 10 19 21 1073288.847
2019 10 19 22 1024788.730
2019 10 19 23 980847.980
2019 10 20 0 946817.285
2019 10 20 1 926086.053
2019 10 20 2 865556.546
2019 10 20 3 984311.142
2019 10 20 4 933189.160
2019 10 20 5 959629.731
2019 10 20 6 1006048.792
2019 10 20 7 1029656.377
2019 10 20 8 1049271.990
2019 10 20 9 1068689.527
2019 10 20 10 1064057.567
2019 10 20 11 1065076.338
2019 10 20 12 1056827.989
2019 10 20 13 1044904.117
2019 10 20 14 1033836.283
2019 10 20 15 1042633.839
2019 10 20 16 1050669.227
2019 10 20 17 1078567.283
2019 10 20 18 1156696.154
2019 10 20 19 1169683.386
2019 10 20 20 1128891.368
2019 10 20 21 1075078.656
2019 10 20 22 1023158.928
2019 10 20 23 981451.841
2019 10 21 0 949670.239
2019 10 21 1 935147.871
2019 10 21 2 941169.723
2019 10 21 3 968430.036
2019 10 21 4 1024705.904
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2019 10 21 5 1137303.487
2019 10 21 6 1241722.162
2019 10 21 7 1245850.576
2019 10 21 8 1241740.467
2019 10 21 9 1256869.729
2019 10 21 10 1248784.262
2019 10 21 11 1250143.636
2019 10 21 12 1262944.628
2019 10 21 13 1262056.542
2019 10 21 14 1242756.962
2019 10 21 15 1221771.489
2019 10 21 16 1223094.137
2019 10 21 17 1257015.776
2019 10 21 18 1321174.095
2019 10 21 19 1308960.322
2019 10 21 20 1239320.854
2019 10 21 21 1145104.264
2019 10 21 22 1081147.860
2019 10 21 23 1026181.897
2019 10 22 0 1007594.019
2019 10 22 1 992884.629
2019 10 22 2 975970.222
2019 10 22 3 983735.215
2019 10 22 4 1036128.879
2019 10 22 5 1153448.556
2019 10 22 6 1249155.264
2019 10 22 7 1227971.275
2019 10 22 8 1236582.573
2019 10 22 9 1215662.622
2019 10 22 10 1238965.132
2019 10 22 11 1231214.914
2019 10 22 12 1240735.623
2019 10 22 13 1234203.237
2019 10 22 14 1200263.109
2019 10 22 15 1182465.600
2019 10 22 16 1172085.534
2019 10 22 17 1213620.397
2019 10 22 18 1307897.276
2019 10 22 19 1281855.682
2019 10 22 20 1221604.997
2019 10 22 21 1131947.772
2019 10 22 22 1071721.632
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2019 10 22 23 1028528.945
2019 10 23 0 1011628.698
2019 10 23 1 990855.076
2019 10 23 2 978179.794
2019 10 23 3 988474.224
2019 10 23 4 1033121.709
2019 10 23 5 1150723.167
2019 10 23 6 1252428.393
2019 10 23 7 1271420.813
2019 10 23 8 1285137.321
2019 10 23 9 1300549.794
2019 10 23 10 1285839.878
2019 10 23 11 1293639.741
2019 10 23 12 1312434.731
2019 10 23 13 1304177.539
2019 10 23 14 1277312.405
2019 10 23 15 1260589.241
2019 10 23 16 1259434.459
2019 10 23 17 1294348.198
2019 10 23 18 1381388.330
2019 10 23 19 1365950.951
2019 10 23 20 1304645.182
2019 10 23 21 1228092.305
2019 10 23 22 1124756.519
2019 10 23 23 1088843.003
2019 10 24 0 1048117.809
2019 10 24 1 1038565.074
2019 10 24 2 1026831.814
2019 10 24 3 1031255.158
2019 10 24 4 1085772.491
2019 10 24 5 1201838.174
2019 10 24 6 1294781.875
2019 10 24 7 1296507.904
2019 10 24 8 1297826.427
2019 10 24 9 1312381.810
2019 10 24 10 1309923.480
2019 10 24 11 1311260.705
2019 10 24 12 1323023.275
2019 10 24 13 1319288.027
2019 10 24 14 1336394.872
2019 10 24 15 1310981.173
2019 10 24 16 1317963.447
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2019 10 24 17 1358740.990
2019 10 24 18 1435887.559
2019 10 24 19 1424180.032
2019 10 24 20 1360903.216
2019 10 24 21 1271478.604
2019 10 24 22 1189056.737
2019 10 24 23 1135096.037
2019 10 25 0 1109916.693
2019 10 25 1 1096737.521
2019 10 25 2 1095879.686
2019 10 25 3 1108807.279
2019 10 25 4 1178012.203
2019 10 25 5 1321336.015
2019 10 25 6 1411658.457
2019 10 25 7 1397847.302
2019 10 25 8 1374402.382
2019 10 25 9 1354807.991
2019 10 25 10 1314548.028
2019 10 25 11 1287763.571
2019 10 25 12 1267750.936
2019 10 25 13 1242983.463
2019 10 25 14 1213262.821
2019 10 25 15 1180274.561
2019 10 25 16 1156446.768
2019 10 25 17 1173882.455
2019 10 25 18 1274828.908
2019 10 25 19 1286280.700
2019 10 25 20 1256022.782
2019 10 25 21 1187385.842
2019 10 25 22 1136918.505
2019 10 25 23 1095038.624
2019 10 26 0 1079949.327
2019 10 26 1 1065460.443
2019 10 26 2 1055111.904
2019 10 26 3 1052465.674
2019 10 26 4 1073692.205
2019 10 26 5 1113755.752
2019 10 26 6 1166312.701
2019 10 26 7 1192654.066
2019 10 26 8 1215015.279
2019 10 26 9 1235630.677
2019 10 26 10 1247145.585



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 103 of 210
Seelye/Sinclair

2019 10 26 11 1218936.884
2019 10 26 12 1173182.834
2019 10 26 13 1126022.589
2019 10 26 14 1094552.298
2019 10 26 15 1080749.758
2019 10 26 16 1075378.405
2019 10 26 17 1101449.794
2019 10 26 18 1161853.418
2019 10 26 19 1163391.929
2019 10 26 20 1125607.149
2019 10 26 21 1087400.569
2019 10 26 22 1033122.096
2019 10 26 23 998020.744
2019 10 27 0 970945.270
2019 10 27 1 956404.285
2019 10 27 2 948400.826
2019 10 27 3 975437.481
2019 10 27 4 1010557.562
2019 10 27 5 1029085.021
2019 10 27 6 1079072.504
2019 10 27 7 1103903.941
2019 10 27 8 1116108.462
2019 10 27 9 1109822.661
2019 10 27 10 1107907.665
2019 10 27 11 1101760.854
2019 10 27 12 1102365.455
2019 10 27 13 1071756.498
2019 10 27 14 1059040.801
2019 10 27 15 1061637.233
2019 10 27 16 1086500.490
2019 10 27 17 1099698.106
2019 10 27 18 1177436.509
2019 10 27 19 1191209.167
2019 10 27 20 1143370.909
2019 10 27 21 1083539.914
2019 10 27 22 1034013.704
2019 10 27 23 1002668.237
2019 10 28 0 974652.046
2019 10 28 1 967966.583
2019 10 28 2 969438.939
2019 10 28 3 1000351.804
2019 10 28 4 1053763.461
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2019 10 28 5 1197451.325
2019 10 28 6 1268075.093
2019 10 28 7 1276094.571
2019 10 28 8 1284423.397
2019 10 28 9 1293699.046
2019 10 28 10 1265477.111
2019 10 28 11 1247790.840
2019 10 28 12 1246020.797
2019 10 28 13 1231570.364
2019 10 28 14 1206514.960
2019 10 28 15 1194731.271
2019 10 28 16 1187745.028
2019 10 28 17 1208929.315
2019 10 28 18 1297142.287
2019 10 28 19 1283555.885
2019 10 28 20 1210947.893
2019 10 28 21 1135818.256
2019 10 28 22 1067653.245
2019 10 28 23 1030901.712
2019 10 29 0 1015823.590
2019 10 29 1 1003951.900
2019 10 29 2 995928.720
2019 10 29 3 1004406.964
2019 10 29 4 1051972.695
2019 10 29 5 1179199.801
2019 10 29 6 1274434.127
2019 10 29 7 1266704.418
2019 10 29 8 1274427.515
2019 10 29 9 1271385.203
2019 10 29 10 1287022.130
2019 10 29 11 1272403.094
2019 10 29 12 1280914.974
2019 10 29 13 1278856.366
2019 10 29 14 1262702.483
2019 10 29 15 1250822.668
2019 10 29 16 1252900.247
2019 10 29 17 1289000.159
2019 10 29 18 1327541.570
2019 10 29 19 1311780.262
2019 10 29 20 1235276.477
2019 10 29 21 1152162.272
2019 10 29 22 1067956.239
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2019 10 29 23 1022767.592
2019 10 30 0 997157.663
2019 10 30 1 987608.829
2019 10 30 2 971477.063
2019 10 30 3 964140.536
2019 10 30 4 1018296.098
2019 10 30 5 1130751.379
2019 10 30 6 1214133.993
2019 10 30 7 1235851.942
2019 10 30 8 1261546.576
2019 10 30 9 1270788.109
2019 10 30 10 1280756.782
2019 10 30 11 1290462.240
2019 10 30 12 1308346.120
2019 10 30 13 1302393.132
2019 10 30 14 1283565.399
2019 10 30 15 1267413.410
2019 10 30 16 1245702.345
2019 10 30 17 1273850.833
2019 10 30 18 1349543.942
2019 10 30 19 1323638.214
2019 10 30 20 1256611.974
2019 10 30 21 1171940.505
2019 10 30 22 1091606.552
2019 10 30 23 1039782.052
2019 10 31 0 1008081.225
2019 10 31 1 982278.665
2019 10 31 2 952718.726
2019 10 31 3 958812.628
2019 10 31 4 1008512.006
2019 10 31 5 1114933.705
2019 10 31 6 1199056.633
2019 10 31 7 1229666.775
2019 10 31 8 1246540.953
2019 10 31 9 1261417.053
2019 10 31 10 1276149.927
2019 10 31 11 1268928.187
2019 10 31 12 1290175.330
2019 10 31 13 1296282.416
2019 10 31 14 1277865.804
2019 10 31 15 1265921.514
2019 10 31 16 1261127.072
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2019 10 31 17 1305192.731
2019 10 31 18 1332862.539
2019 10 31 19 1305236.297
2019 10 31 20 1257932.764
2019 10 31 21 1171241.322
2019 10 31 22 1076580.361
2019 10 31 23 1010715.422
2019 11 1 0 1044441.007
2019 11 1 1 1019257.129
2019 11 1 2 1010274.923
2019 11 1 3 1005583.781
2019 11 1 4 1049455.422
2019 11 1 5 1155523.282
2019 11 1 6 1214920.230
2019 11 1 7 1217617.572
2019 11 1 8 1218712.354
2019 11 1 9 1241407.541
2019 11 1 10 1251943.912
2019 11 1 11 1250070.279
2019 11 1 12 1288568.329
2019 11 1 13 1278977.938
2019 11 1 14 1265256.378
2019 11 1 15 1244546.330
2019 11 1 16 1216566.952
2019 11 1 17 1227918.716
2019 11 1 18 1261671.316
2019 11 1 19 1248492.258
2019 11 1 20 1208912.761
2019 11 1 21 1157875.512
2019 11 1 22 1108368.500
2019 11 1 23 1059034.425
2019 11 2 0 1028057.957
2019 11 2 1 1007260.611
2019 11 2 2 986588.334
2019 11 2 3 956020.252
2019 11 2 4 994724.648
2019 11 2 5 1033008.258
2019 11 2 6 1078467.987
2019 11 2 7 1097987.121
2019 11 2 8 1124463.035
2019 11 2 9 1152710.492
2019 11 2 10 1143082.965
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2019 11 2 11 1130714.317
2019 11 2 12 1127984.362
2019 11 2 13 1108431.844
2019 11 2 14 1112566.307
2019 11 2 15 1094990.740
2019 11 2 16 1104477.754
2019 11 2 17 1153320.383
2019 11 2 18 1193453.842
2019 11 2 19 1179171.711
2019 11 2 20 1160925.717
2019 11 2 21 1124640.958
2019 11 2 22 1075686.485
2019 11 2 23 1026447.865
2019 11 3 0 1003229.798
2019 11 3 1 990605.311
2019 11 3 2 976813.306
2019 11 3 3 980488.139
2019 11 3 4 1000240.974
2019 11 3 5 1031872.955
2019 11 3 6 1062293.134
2019 11 3 7 1083969.953
2019 11 3 8 1121604.470
2019 11 3 9 1143833.817
2019 11 3 10 1126535.092
2019 11 3 11 1135899.128
2019 11 3 12 1128395.223
2019 11 3 13 1112531.509
2019 11 3 14 1101424.855
2019 11 3 15 1106725.840
2019 11 3 16 1128539.361
2019 11 3 17 1170409.519
2019 11 3 18 1289101.462
2019 11 3 19 1287396.053
2019 11 3 20 1250062.257
2019 11 3 21 1194669.011
2019 11 3 22 1151970.252
2019 11 3 23 1085275.096
2019 11 4 0 1061903.601
2019 11 4 1 1038564.717
2019 11 4 2 1024783.403
2019 11 4 3 1035550.224
2019 11 4 4 1071889.792
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2019 11 4 5 1127598.768
2019 11 4 6 1230931.729
2019 11 4 7 1301923.631
2019 11 4 8 1318026.825
2019 11 4 9 1309354.221
2019 11 4 10 1327788.586
2019 11 4 11 1343786.689
2019 11 4 12 1334096.503
2019 11 4 13 1326202.891
2019 11 4 14 1306168.269
2019 11 4 15 1291869.801
2019 11 4 16 1320896.343
2019 11 4 17 1389260.686
2019 11 4 18 1426061.120
2019 11 4 19 1422610.492
2019 11 4 20 1389025.837
2019 11 4 21 1299870.613
2019 11 4 22 1219351.924
2019 11 4 23 1132013.991
2019 11 5 0 1100732.157
2019 11 5 1 1071123.790
2019 11 5 2 1060363.779
2019 11 5 3 1047138.246
2019 11 5 4 1054703.359
2019 11 5 5 1095086.440
2019 11 5 6 1201252.514
2019 11 5 7 1267515.368
2019 11 5 8 1280670.785
2019 11 5 9 1299938.992
2019 11 5 10 1313307.473
2019 11 5 11 1316027.111
2019 11 5 12 1335580.906
2019 11 5 13 1345237.421
2019 11 5 14 1332946.735
2019 11 5 15 1296707.912
2019 11 5 16 1275903.573
2019 11 5 17 1324045.732
2019 11 5 18 1406424.555
2019 11 5 19 1393184.648
2019 11 5 20 1363304.436
2019 11 5 21 1276008.239
2019 11 5 22 1206657.399
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2019 11 5 23 1137822.103
2019 11 6 0 1094191.875
2019 11 6 1 1079754.709
2019 11 6 2 1074013.444
2019 11 6 3 1056431.428
2019 11 6 4 1063802.169
2019 11 6 5 1118836.864
2019 11 6 6 1213762.291
2019 11 6 7 1292963.115
2019 11 6 8 1303843.927
2019 11 6 9 1298622.170
2019 11 6 10 1318308.852
2019 11 6 11 1336974.482
2019 11 6 12 1366266.767
2019 11 6 13 1382654.627
2019 11 6 14 1370437.349
2019 11 6 15 1358022.888
2019 11 6 16 1372381.632
2019 11 6 17 1412660.128
2019 11 6 18 1420000.281
2019 11 6 19 1403907.173
2019 11 6 20 1369087.513
2019 11 6 21 1266124.445
2019 11 6 22 1190109.390
2019 11 6 23 1122902.843
2019 11 7 0 1087863.539
2019 11 7 1 1070470.401
2019 11 7 2 1050675.432
2019 11 7 3 1039461.130
2019 11 7 4 1057451.889
2019 11 7 5 1122596.109
2019 11 7 6 1241504.934
2019 11 7 7 1316406.683
2019 11 7 8 1330304.768
2019 11 7 9 1326263.394
2019 11 7 10 1341162.983
2019 11 7 11 1311514.078
2019 11 7 12 1339496.616
2019 11 7 13 1322423.805
2019 11 7 14 1328205.722
2019 11 7 15 1285921.041
2019 11 7 16 1282095.555
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2019 11 7 17 1324873.885
2019 11 7 18 1437643.445
2019 11 7 19 1446925.125
2019 11 7 20 1425212.504
2019 11 7 21 1393773.593
2019 11 7 22 1322123.129
2019 11 7 23 1221927.392
2019 11 8 0 1175015.019
2019 11 8 1 1156966.659
2019 11 8 2 1146801.193
2019 11 8 3 1151952.040
2019 11 8 4 1161040.501
2019 11 8 5 1234324.447
2019 11 8 6 1373299.205
2019 11 8 7 1427245.632
2019 11 8 8 1415219.360
2019 11 8 9 1400527.263
2019 11 8 10 1397953.709
2019 11 8 11 1381311.894
2019 11 8 12 1379553.268
2019 11 8 13 1364130.012
2019 11 8 14 1331701.722
2019 11 8 15 1260269.187
2019 11 8 16 1254940.259
2019 11 8 17 1298826.446
2019 11 8 18 1399257.004
2019 11 8 19 1381940.826
2019 11 8 20 1377665.139
2019 11 8 21 1314258.374
2019 11 8 22 1240131.465
2019 11 8 23 1196145.144
2019 11 9 0 1155378.358
2019 11 9 1 1131302.032
2019 11 9 2 1116773.063
2019 11 9 3 1097539.612
2019 11 9 4 1080637.807
2019 11 9 5 1098626.281
2019 11 9 6 1140562.687
2019 11 9 7 1163512.949
2019 11 9 8 1195951.906
2019 11 9 9 1199873.007
2019 11 9 10 1187822.779
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2019 11 9 11 1174371.795
2019 11 9 12 1157923.084
2019 11 9 13 1132185.120
2019 11 9 14 1116278.038
2019 11 9 15 1108799.222
2019 11 9 16 1111406.461
2019 11 9 17 1158363.693
2019 11 9 18 1225684.329
2019 11 9 19 1217732.727
2019 11 9 20 1193003.979
2019 11 9 21 1162911.848
2019 11 9 22 1120410.286
2019 11 9 23 1069739.871
2019 11 10 0 1023492.788
2019 11 10 1 997248.904
2019 11 10 2 984401.060
2019 11 10 3 967192.219
2019 11 10 4 973128.500
2019 11 10 5 1011346.367
2019 11 10 6 1040949.003
2019 11 10 7 1051461.742
2019 11 10 8 1087707.018
2019 11 10 9 1109963.723
2019 11 10 10 1127901.842
2019 11 10 11 1132718.473
2019 11 10 12 1122011.296
2019 11 10 13 1116602.109
2019 11 10 14 1113548.985
2019 11 10 15 1091043.861
2019 11 10 16 1115112.713
2019 11 10 17 1180886.258
2019 11 10 18 1277709.970
2019 11 10 19 1288708.839
2019 11 10 20 1263803.462
2019 11 10 21 1224283.189
2019 11 10 22 1168314.425
2019 11 10 23 1126259.873
2019 11 11 0 1086817.399
2019 11 11 1 1074957.413
2019 11 11 2 1067504.829
2019 11 11 3 1077013.537
2019 11 11 4 1096685.611
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2019 11 11 5 1167012.579
2019 11 11 6 1263978.362
2019 11 11 7 1361542.148
2019 11 11 8 1370986.644
2019 11 11 9 1379459.935
2019 11 11 10 1378607.306
2019 11 11 11 1343582.922
2019 11 11 12 1347122.457
2019 11 11 13 1334948.107
2019 11 11 14 1313317.147
2019 11 11 15 1297418.151
2019 11 11 16 1278218.861
2019 11 11 17 1361523.936
2019 11 11 18 1402546.774
2019 11 11 19 1394787.315
2019 11 11 20 1365234.745
2019 11 11 21 1270192.434
2019 11 11 22 1204558.573
2019 11 11 23 1146455.344
2019 11 12 0 1100022.040
2019 11 12 1 1090138.872
2019 11 12 2 1093873.711
2019 11 12 3 1105826.487
2019 11 12 4 1134994.921
2019 11 12 5 1193296.432
2019 11 12 6 1355902.507
2019 11 12 7 1425855.853
2019 11 12 8 1431269.385
2019 11 12 9 1428407.219
2019 11 12 10 1429817.575
2019 11 12 11 1426021.925
2019 11 12 12 1435406.439
2019 11 12 13 1429121.290
2019 11 12 14 1423163.632
2019 11 12 15 1405615.009
2019 11 12 16 1413773.825
2019 11 12 17 1459443.553
2019 11 12 18 1527034.208
2019 11 12 19 1545179.403
2019 11 12 20 1513396.234
2019 11 12 21 1463976.932
2019 11 12 22 1420539.631
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2019 11 12 23 1355983.468
2019 11 13 0 1302960.147
2019 11 13 1 1273564.145
2019 11 13 2 1256543.267
2019 11 13 3 1253857.163
2019 11 13 4 1277714.069
2019 11 13 5 1363082.793
2019 11 13 6 1467935.854
2019 11 13 7 1505434.365
2019 11 13 8 1484897.069
2019 11 13 9 1468370.121
2019 11 13 10 1434859.312
2019 11 13 11 1465288.698
2019 11 13 12 1415661.702
2019 11 13 13 1439772.251
2019 11 13 14 1407459.144
2019 11 13 15 1399992.634
2019 11 13 16 1392416.627
2019 11 13 17 1447045.332
2019 11 13 18 1517097.567
2019 11 13 19 1512224.986
2019 11 13 20 1489853.024
2019 11 13 21 1464512.130
2019 11 13 22 1409645.768
2019 11 13 23 1352010.506
2019 11 14 0 1269204.745
2019 11 14 1 1234079.900
2019 11 14 2 1227980.688
2019 11 14 3 1210890.860
2019 11 14 4 1240166.682
2019 11 14 5 1327321.023
2019 11 14 6 1432911.850
2019 11 14 7 1470222.434
2019 11 14 8 1452042.755
2019 11 14 9 1441245.060
2019 11 14 10 1421701.480
2019 11 14 11 1405731.409
2019 11 14 12 1407037.016
2019 11 14 13 1390672.720
2019 11 14 14 1373907.441
2019 11 14 15 1338882.626
2019 11 14 16 1338196.151
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2019 11 14 17 1397432.442
2019 11 14 18 1452702.374
2019 11 14 19 1449380.246
2019 11 14 20 1439831.735
2019 11 14 21 1390480.836
2019 11 14 22 1329959.771
2019 11 14 23 1220920.304
2019 11 15 0 1179447.462
2019 11 15 1 1156232.970
2019 11 15 2 1149572.967
2019 11 15 3 1150094.039
2019 11 15 4 1145175.738
2019 11 15 5 1200145.853
2019 11 15 6 1331795.510
2019 11 15 7 1395977.246
2019 11 15 8 1386296.458
2019 11 15 9 1368157.869
2019 11 15 10 1363955.320
2019 11 15 11 1348640.685
2019 11 15 12 1361318.156
2019 11 15 13 1374746.623
2019 11 15 14 1356976.436
2019 11 15 15 1340078.095
2019 11 15 16 1342676.724
2019 11 15 17 1404018.475
2019 11 15 18 1416147.717
2019 11 15 19 1395805.388
2019 11 15 20 1350663.462
2019 11 15 21 1284669.550
2019 11 15 22 1207819.291
2019 11 15 23 1153737.123
2019 11 16 0 1091347.226
2019 11 16 1 1073514.573
2019 11 16 2 1077432.017
2019 11 16 3 1055560.461
2019 11 16 4 1045783.830
2019 11 16 5 1068520.000
2019 11 16 6 1102634.877
2019 11 16 7 1147448.946
2019 11 16 8 1161306.123
2019 11 16 9 1207728.480
2019 11 16 10 1236933.230
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2019 11 16 11 1235758.569
2019 11 16 12 1214313.053
2019 11 16 13 1193410.058
2019 11 16 14 1178533.947
2019 11 16 15 1168796.651
2019 11 16 16 1180969.675
2019 11 16 17 1228494.939
2019 11 16 18 1259199.796
2019 11 16 19 1225459.168
2019 11 16 20 1200570.118
2019 11 16 21 1163238.389
2019 11 16 22 1116516.505
2019 11 16 23 1066045.020
2019 11 17 0 1021474.876
2019 11 17 1 964680.518
2019 11 17 2 935628.861
2019 11 17 3 940173.505
2019 11 17 4 930287.422
2019 11 17 5 946528.858
2019 11 17 6 971238.823
2019 11 17 7 1030163.915
2019 11 17 8 1082217.014
2019 11 17 9 1116220.160
2019 11 17 10 1157290.293
2019 11 17 11 1170690.460
2019 11 17 12 1182122.555
2019 11 17 13 1164657.549
2019 11 17 14 1172945.976
2019 11 17 15 1189544.218
2019 11 17 16 1211737.299
2019 11 17 17 1296570.272
2019 11 17 18 1347861.422
2019 11 17 19 1333985.334
2019 11 17 20 1268679.900
2019 11 17 21 1199290.752
2019 11 17 22 1140703.290
2019 11 17 23 1083762.774
2019 11 18 0 1034712.676
2019 11 18 1 1017807.891
2019 11 18 2 1015800.506
2019 11 18 3 1014682.697
2019 11 18 4 1048316.218
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2019 11 18 5 1107432.218
2019 11 18 6 1225805.702
2019 11 18 7 1326091.516
2019 11 18 8 1332492.763
2019 11 18 9 1348240.009
2019 11 18 10 1374248.900
2019 11 18 11 1368926.874
2019 11 18 12 1383639.774
2019 11 18 13 1375605.546
2019 11 18 14 1358111.803
2019 11 18 15 1341469.681
2019 11 18 16 1345942.278
2019 11 18 17 1397695.467
2019 11 18 18 1456428.695
2019 11 18 19 1435459.105
2019 11 18 20 1398636.671
2019 11 18 21 1374607.924
2019 11 18 22 1292031.815
2019 11 18 23 1207320.944
2019 11 19 0 1165049.842
2019 11 19 1 1143133.113
2019 11 19 2 1148455.453
2019 11 19 3 1165227.576
2019 11 19 4 1172646.701
2019 11 19 5 1257113.369
2019 11 19 6 1407376.009
2019 11 19 7 1457725.392
2019 11 19 8 1447509.171
2019 11 19 9 1445002.445
2019 11 19 10 1444061.559
2019 11 19 11 1434416.978
2019 11 19 12 1442877.987
2019 11 19 13 1440052.720
2019 11 19 14 1439072.307
2019 11 19 15 1417955.647
2019 11 19 16 1414488.025
2019 11 19 17 1474787.155
2019 11 19 18 1530611.856
2019 11 19 19 1519610.208
2019 11 19 20 1496062.471
2019 11 19 21 1455644.834
2019 11 19 22 1413281.924
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2019 11 19 23 1341843.189
2019 11 20 0 1272438.348
2019 11 20 1 1248890.158
2019 11 20 2 1235005.043
2019 11 20 3 1222458.318
2019 11 20 4 1236699.806
2019 11 20 5 1306489.699
2019 11 20 6 1433280.139
2019 11 20 7 1479891.121
2019 11 20 8 1472583.601
2019 11 20 9 1456443.261
2019 11 20 10 1450048.876
2019 11 20 11 1429731.375
2019 11 20 12 1418918.667
2019 11 20 13 1408943.938
2019 11 20 14 1388494.840
2019 11 20 15 1369326.477
2019 11 20 16 1367062.466
2019 11 20 17 1427431.369
2019 11 20 18 1478448.051
2019 11 20 19 1465616.590
2019 11 20 20 1454861.003
2019 11 20 21 1415585.357
2019 11 20 22 1364839.771
2019 11 20 23 1259691.799
2019 11 21 0 1209435.186
2019 11 21 1 1185212.873
2019 11 21 2 1171557.945
2019 11 21 3 1139436.650
2019 11 21 4 1135648.183
2019 11 21 5 1184169.961
2019 11 21 6 1315682.780
2019 11 21 7 1395338.050
2019 11 21 8 1372482.542
2019 11 21 9 1380074.116
2019 11 21 10 1367494.697
2019 11 21 11 1349511.055
2019 11 21 12 1351190.779
2019 11 21 13 1347710.820
2019 11 21 14 1329182.014
2019 11 21 15 1307869.458
2019 11 21 16 1319101.391
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2019 11 21 17 1391210.638
2019 11 21 18 1421549.729
2019 11 21 19 1405009.426
2019 11 21 20 1385224.393
2019 11 21 21 1311434.881
2019 11 21 22 1218948.152
2019 11 21 23 1142720.608
2019 11 22 0 1089427.484
2019 11 22 1 1066746.958
2019 11 22 2 1053434.639
2019 11 22 3 1036674.197
2019 11 22 4 1042063.727
2019 11 22 5 1081646.578
2019 11 22 6 1173038.314
2019 11 22 7 1252289.698
2019 11 22 8 1281979.663
2019 11 22 9 1296679.069
2019 11 22 10 1324619.287
2019 11 22 11 1351499.840
2019 11 22 12 1351891.761
2019 11 22 13 1359978.488
2019 11 22 14 1353627.563
2019 11 22 15 1355991.156
2019 11 22 16 1377848.580
2019 11 22 17 1411821.390
2019 11 22 18 1417493.160
2019 11 22 19 1408120.530
2019 11 22 20 1391946.980
2019 11 22 21 1344538.449
2019 11 22 22 1264311.849
2019 11 22 23 1198471.372
2019 11 23 0 1154710.668
2019 11 23 1 1130683.978
2019 11 23 2 1108535.915
2019 11 23 3 1103893.309
2019 11 23 4 1092852.801
2019 11 23 5 1121167.245
2019 11 23 6 1166492.954
2019 11 23 7 1212531.638
2019 11 23 8 1264678.726
2019 11 23 9 1308308.246
2019 11 23 10 1324406.258
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2019 11 23 11 1289034.448
2019 11 23 12 1250658.320
2019 11 23 13 1229126.393
2019 11 23 14 1197064.570
2019 11 23 15 1186175.253
2019 11 23 16 1235824.394
2019 11 23 17 1359961.988
2019 11 23 18 1428985.683
2019 11 23 19 1438499.354
2019 11 23 20 1428415.926
2019 11 23 21 1406639.673
2019 11 23 22 1360328.749
2019 11 23 23 1289587.530
2019 11 24 0 1224719.676
2019 11 24 1 1188753.748
2019 11 24 2 1175075.886
2019 11 24 3 1170480.434
2019 11 24 4 1182753.625
2019 11 24 5 1205322.225
2019 11 24 6 1243550.264
2019 11 24 7 1306211.973
2019 11 24 8 1338918.741
2019 11 24 9 1378278.349
2019 11 24 10 1363095.338
2019 11 24 11 1380860.888
2019 11 24 12 1364404.102
2019 11 24 13 1335278.802
2019 11 24 14 1321647.109
2019 11 24 15 1334263.493
2019 11 24 16 1355125.538
2019 11 24 17 1450243.813
2019 11 24 18 1520812.411
2019 11 24 19 1507660.486
2019 11 24 20 1510954.259
2019 11 24 21 1462900.670
2019 11 24 22 1421099.967
2019 11 24 23 1375440.456
2019 11 25 0 1303804.183
2019 11 25 1 1261913.110
2019 11 25 2 1247153.646
2019 11 25 3 1244730.600
2019 11 25 4 1285334.920
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2019 11 25 5 1367456.230
2019 11 25 6 1456230.154
2019 11 25 7 1540413.696
2019 11 25 8 1521456.457
2019 11 25 9 1527128.013
2019 11 25 10 1491908.936
2019 11 25 11 1480602.505
2019 11 25 12 1486479.945
2019 11 25 13 1492963.314
2019 11 25 14 1480150.019
2019 11 25 15 1471147.579
2019 11 25 16 1472114.127
2019 11 25 17 1553503.063
2019 11 25 18 1574440.996
2019 11 25 19 1566252.381
2019 11 25 20 1533324.164
2019 11 25 21 1479449.871
2019 11 25 22 1419409.055
2019 11 25 23 1354355.550
2019 11 26 0 1256523.856
2019 11 26 1 1233327.606
2019 11 26 2 1210516.920
2019 11 26 3 1209598.902
2019 11 26 4 1219918.486
2019 11 26 5 1284487.234
2019 11 26 6 1400168.810
2019 11 26 7 1459437.797
2019 11 26 8 1465418.789
2019 11 26 9 1475825.215
2019 11 26 10 1496551.341
2019 11 26 11 1490271.018
2019 11 26 12 1500892.482
2019 11 26 13 1523933.865
2019 11 26 14 1499944.653
2019 11 26 15 1502239.614
2019 11 26 16 1504543.423
2019 11 26 17 1571060.054
2019 11 26 18 1611093.900
2019 11 26 19 1587514.365
2019 11 26 20 1548581.964
2019 11 26 21 1483687.691
2019 11 26 22 1443166.270
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2019 11 26 23 1382938.436
2019 11 27 0 1308373.682
2019 11 27 1 1255619.043
2019 11 27 2 1240945.516
2019 11 27 3 1243855.632
2019 11 27 4 1259804.547
2019 11 27 5 1313007.920
2019 11 27 6 1410170.306
2019 11 27 7 1460817.796
2019 11 27 8 1484258.185
2019 11 27 9 1563167.701
2019 11 27 10 1591384.551
2019 11 27 11 1558243.261
2019 11 27 12 1555288.618
2019 11 27 13 1534281.194
2019 11 27 14 1498954.244
2019 11 27 15 1509150.334
2019 11 27 16 1515018.603
2019 11 27 17 1600626.204
2019 11 27 18 1634640.146
2019 11 27 19 1623495.414
2019 11 27 20 1582307.547
2019 11 27 21 1537253.664
2019 11 27 22 1482850.127
2019 11 27 23 1432828.321
2019 11 28 0 1387530.361
2019 11 28 1 1335308.721
2019 11 28 2 1304899.504
2019 11 28 3 1284920.674
2019 11 28 4 1278814.663
2019 11 28 5 1294797.883
2019 11 28 6 1332237.494
2019 11 28 7 1366320.882
2019 11 28 8 1393477.211
2019 11 28 9 1403818.972
2019 11 28 10 1410654.691
2019 11 28 11 1397623.535
2019 11 28 12 1357081.495
2019 11 28 13 1278460.602
2019 11 28 14 1205549.898
2019 11 28 15 1160393.663
2019 11 28 16 1148997.506
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2019 11 28 17 1191224.418
2019 11 28 18 1251140.269
2019 11 28 19 1273337.040
2019 11 28 20 1274789.652
2019 11 28 21 1277117.404
2019 11 28 22 1258189.678
2019 11 28 23 1232239.586
2019 11 29 0 1202737.666
2019 11 29 1 1178304.294
2019 11 29 2 1182191.601
2019 11 29 3 1176742.546
2019 11 29 4 1187869.929
2019 11 29 5 1246438.431
2019 11 29 6 1316945.968
2019 11 29 7 1360332.554
2019 11 29 8 1384660.233
2019 11 29 9 1377907.981
2019 11 29 10 1356111.142
2019 11 29 11 1311225.850
2019 11 29 12 1269414.304
2019 11 29 13 1227870.854
2019 11 29 14 1196194.708
2019 11 29 15 1175018.698
2019 11 29 16 1185796.644
2019 11 29 17 1291504.025
2019 11 29 18 1388212.825
2019 11 29 19 1394706.829
2019 11 29 20 1386571.916
2019 11 29 21 1380265.998
2019 11 29 22 1343778.651
2019 11 29 23 1266598.192
2019 11 30 0 1230912.774
2019 11 30 1 1203558.367
2019 11 30 2 1187269.977
2019 11 30 3 1191527.915
2019 11 30 4 1181559.073
2019 11 30 5 1192021.121
2019 11 30 6 1247966.236
2019 11 30 7 1294030.593
2019 11 30 8 1331163.169
2019 11 30 9 1336232.601
2019 11 30 10 1308657.712
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2019 11 30 11 1261807.448
2019 11 30 12 1212380.987
2019 11 30 13 1176608.459
2019 11 30 14 1150240.678
2019 11 30 15 1138102.444
2019 11 30 16 1141374.089
2019 11 30 17 1233021.485
2019 11 30 18 1312228.695
2019 11 30 19 1316004.265
2019 11 30 20 1292517.648
2019 11 30 21 1271947.338
2019 11 30 22 1223305.866
2019 11 30 23 1169224.071
2019 12 1 0 1058911.139
2019 12 1 1 1024505.791
2019 12 1 2 1003617.632
2019 12 1 3 986807.279
2019 12 1 4 979305.873
2019 12 1 5 997349.984
2019 12 1 6 1037170.877
2019 12 1 7 1082038.759
2019 12 1 8 1107584.005
2019 12 1 9 1134790.536
2019 12 1 10 1143850.300
2019 12 1 11 1131260.503
2019 12 1 12 1132985.262
2019 12 1 13 1115203.585
2019 12 1 14 1102011.918
2019 12 1 15 1085915.689
2019 12 1 16 1104367.973
2019 12 1 17 1197558.268
2019 12 1 18 1285900.420
2019 12 1 19 1294996.910
2019 12 1 20 1296759.861
2019 12 1 21 1240331.519
2019 12 1 22 1177133.163
2019 12 1 23 1110907.303
2019 12 2 0 1063761.430
2019 12 2 1 1045597.860
2019 12 2 2 1020115.118
2019 12 2 3 1039419.522
2019 12 2 4 1067825.654
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2019 12 2 5 1136437.312
2019 12 2 6 1243055.378
2019 12 2 7 1340771.784
2019 12 2 8 1333709.134
2019 12 2 9 1310830.327
2019 12 2 10 1292715.426
2019 12 2 11 1256890.699
2019 12 2 12 1240807.169
2019 12 2 13 1245115.715
2019 12 2 14 1224462.073
2019 12 2 15 1232452.571
2019 12 2 16 1246733.184
2019 12 2 17 1350658.182
2019 12 2 18 1400898.782
2019 12 2 19 1387674.055
2019 12 2 20 1367713.358
2019 12 2 21 1325851.987
2019 12 2 22 1227995.863
2019 12 2 23 1140718.358
2019 12 3 0 1087223.409
2019 12 3 1 1072197.982
2019 12 3 2 1061868.312
2019 12 3 3 1048353.285
2019 12 3 4 1070546.845
2019 12 3 5 1106888.182
2019 12 3 6 1213757.094
2019 12 3 7 1315373.607
2019 12 3 8 1313384.255
2019 12 3 9 1312160.167
2019 12 3 10 1292012.956
2019 12 3 11 1268099.086
2019 12 3 12 1263337.598
2019 12 3 13 1283176.240
2019 12 3 14 1269943.286
2019 12 3 15 1304942.025
2019 12 3 16 1255630.446
2019 12 3 17 1334043.281
2019 12 3 18 1391376.047
2019 12 3 19 1383060.348
2019 12 3 20 1358665.927
2019 12 3 21 1301781.835
2019 12 3 22 1217647.405
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2019 12 3 23 1141639.190
2019 12 4 0 1084282.816
2019 12 4 1 1056588.394
2019 12 4 2 1030539.936
2019 12 4 3 1016079.254
2019 12 4 4 1022708.355
2019 12 4 5 1077208.132
2019 12 4 6 1163268.520
2019 12 4 7 1234505.446
2019 12 4 8 1229972.362
2019 12 4 9 1227685.804
2019 12 4 10 1261138.769
2019 12 4 11 1249966.919
2019 12 4 12 1316940.614
2019 12 4 13 1271480.400
2019 12 4 14 1278303.976
2019 12 4 15 1287351.305
2019 12 4 16 1266230.337
2019 12 4 17 1370128.038
2019 12 4 18 1397550.800
2019 12 4 19 1393015.220
2019 12 4 20 1365797.262
2019 12 4 21 1330983.773
2019 12 4 22 1238373.877
2019 12 4 23 1153903.139
2019 12 5 0 1093795.876
2019 12 5 1 1050701.475
2019 12 5 2 1035940.628
2019 12 5 3 1009399.042
2019 12 5 4 1026981.620
2019 12 5 5 1076490.148
2019 12 5 6 1168035.592
2019 12 5 7 1267275.348
2019 12 5 8 1259665.714
2019 12 5 9 1264879.674
2019 12 5 10 1305495.095
2019 12 5 11 1313452.794
2019 12 5 12 1340676.339
2019 12 5 13 1338522.184
2019 12 5 14 1338035.504
2019 12 5 15 1348741.058
2019 12 5 16 1372403.451
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2019 12 5 17 1456605.115
2019 12 5 18 1469390.728
2019 12 5 19 1468933.733
2019 12 5 20 1458272.298
2019 12 5 21 1432987.379
2019 12 5 22 1388350.292
2019 12 5 23 1296037.792
2019 12 6 0 1221983.414
2019 12 6 1 1195602.388
2019 12 6 2 1185441.688
2019 12 6 3 1194409.298
2019 12 6 4 1209376.968
2019 12 6 5 1255966.009
2019 12 6 6 1342812.762
2019 12 6 7 1426195.457
2019 12 6 8 1447696.471
2019 12 6 9 1483462.634
2019 12 6 10 1520327.138
2019 12 6 11 1535185.692
2019 12 6 12 1566832.351
2019 12 6 13 1582382.252
2019 12 6 14 1555039.284
2019 12 6 15 1534879.394
2019 12 6 16 1522628.086
2019 12 6 17 1594825.633
2019 12 6 18 1614973.036
2019 12 6 19 1585758.645
2019 12 6 20 1540639.106
2019 12 6 21 1489831.501
2019 12 6 22 1441973.396
2019 12 6 23 1381837.826
2019 12 7 0 1321758.058
2019 12 7 1 1272278.733
2019 12 7 2 1251469.269
2019 12 7 3 1252043.718
2019 12 7 4 1248224.318
2019 12 7 5 1263255.220
2019 12 7 6 1323124.768
2019 12 7 7 1367669.120
2019 12 7 8 1404000.613
2019 12 7 9 1432640.020
2019 12 7 10 1437922.658
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2019 12 7 11 1427511.048
2019 12 7 12 1418073.142
2019 12 7 13 1410034.441
2019 12 7 14 1400640.151
2019 12 7 15 1405738.940
2019 12 7 16 1429477.341
2019 12 7 17 1498408.366
2019 12 7 18 1549744.508
2019 12 7 19 1534521.515
2019 12 7 20 1507803.153
2019 12 7 21 1457502.700
2019 12 7 22 1420428.261
2019 12 7 23 1362456.527
2019 12 8 0 1296829.615
2019 12 8 1 1247198.529
2019 12 8 2 1218850.779
2019 12 8 3 1210716.836
2019 12 8 4 1206067.985
2019 12 8 5 1228773.974
2019 12 8 6 1270371.664
2019 12 8 7 1309394.159
2019 12 8 8 1344949.529
2019 12 8 9 1384725.523
2019 12 8 10 1407237.594
2019 12 8 11 1425412.878
2019 12 8 12 1433911.963
2019 12 8 13 1423891.028
2019 12 8 14 1412841.360
2019 12 8 15 1410946.642
2019 12 8 16 1424748.951
2019 12 8 17 1486915.835
2019 12 8 18 1526424.383
2019 12 8 19 1502194.331
2019 12 8 20 1481536.337
2019 12 8 21 1440470.921
2019 12 8 22 1365771.257
2019 12 8 23 1281926.816
2019 12 9 0 1208770.608
2019 12 9 1 1187083.425
2019 12 9 2 1169442.322
2019 12 9 3 1173966.083
2019 12 9 4 1200323.279
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2019 12 9 5 1286925.421
2019 12 9 6 1396190.618
2019 12 9 7 1478047.817
2019 12 9 8 1470255.682
2019 12 9 9 1481083.379
2019 12 9 10 1495984.712
2019 12 9 11 1498063.270
2019 12 9 12 1505545.687
2019 12 9 13 1509270.940
2019 12 9 14 1516805.764
2019 12 9 15 1514173.873
2019 12 9 16 1516808.352
2019 12 9 17 1575283.385
2019 12 9 18 1622376.730
2019 12 9 19 1617890.648
2019 12 9 20 1603520.387
2019 12 9 21 1547543.667
2019 12 9 22 1473691.612
2019 12 9 23 1406784.229
2019 12 10 0 1348107.510
2019 12 10 1 1320305.503
2019 12 10 2 1297310.033
2019 12 10 3 1288402.403
2019 12 10 4 1312372.969
2019 12 10 5 1375981.733
2019 12 10 6 1459799.138
2019 12 10 7 1551827.738
2019 12 10 8 1541980.321
2019 12 10 9 1547674.458
2019 12 10 10 1550254.227
2019 12 10 11 1540672.927
2019 12 10 12 1531477.299
2019 12 10 13 1513314.878
2019 12 10 14 1489703.662
2019 12 10 15 1479049.421
2019 12 10 16 1466853.608
2019 12 10 17 1557256.807
2019 12 10 18 1661412.827
2019 12 10 19 1637844.939
2019 12 10 20 1606622.263
2019 12 10 21 1574092.738
2019 12 10 22 1500734.891
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2019 12 10 23 1438291.643
2019 12 11 0 1390252.004
2019 12 11 1 1374147.278
2019 12 11 2 1363852.694
2019 12 11 3 1362927.361
2019 12 11 4 1367482.147
2019 12 11 5 1430545.425
2019 12 11 6 1516008.219
2019 12 11 7 1599926.600
2019 12 11 8 1586916.421
2019 12 11 9 1543541.764
2019 12 11 10 1514162.507
2019 12 11 11 1475228.274
2019 12 11 12 1462831.995
2019 12 11 13 1456797.880
2019 12 11 14 1440905.988
2019 12 11 15 1429471.951
2019 12 11 16 1437557.019
2019 12 11 17 1523853.305
2019 12 11 18 1598242.381
2019 12 11 19 1593131.256
2019 12 11 20 1579719.543
2019 12 11 21 1561659.580
2019 12 11 22 1475674.191
2019 12 11 23 1414682.717
2019 12 12 0 1369397.423
2019 12 12 1 1354913.458
2019 12 12 2 1356775.127
2019 12 12 3 1355019.687
2019 12 12 4 1383759.195
2019 12 12 5 1440456.547
2019 12 12 6 1527193.569
2019 12 12 7 1645906.345
2019 12 12 8 1651245.678
2019 12 12 9 1611695.196
2019 12 12 10 1580493.019
2019 12 12 11 1540225.565
2019 12 12 12 1523150.956
2019 12 12 13 1510088.353
2019 12 12 14 1486897.333
2019 12 12 15 1464337.507
2019 12 12 16 1483251.650
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2019 12 12 17 1571054.041
2019 12 12 18 1626636.788
2019 12 12 19 1632421.246
2019 12 12 20 1608795.279
2019 12 12 21 1590552.095
2019 12 12 22 1505551.430
2019 12 12 23 1443660.133
2019 12 13 0 1382877.117
2019 12 13 1 1354429.067
2019 12 13 2 1340378.689
2019 12 13 3 1335001.915
2019 12 13 4 1345669.042
2019 12 13 5 1398395.039
2019 12 13 6 1470981.015
2019 12 13 7 1545261.130
2019 12 13 8 1530141.651
2019 12 13 9 1501796.206
2019 12 13 10 1467815.706
2019 12 13 11 1444189.727
2019 12 13 12 1419667.706
2019 12 13 13 1443244.976
2019 12 13 14 1420699.513
2019 12 13 15 1426109.642
2019 12 13 16 1436043.981
2019 12 13 17 1494118.599
2019 12 13 18 1508971.271
2019 12 13 19 1491735.010
2019 12 13 20 1476523.831
2019 12 13 21 1451924.909
2019 12 13 22 1415522.430
2019 12 13 23 1341863.535
2019 12 14 0 1274869.610
2019 12 14 1 1231926.077
2019 12 14 2 1205651.729
2019 12 14 3 1189444.057
2019 12 14 4 1191706.912
2019 12 14 5 1190013.813
2019 12 14 6 1242585.747
2019 12 14 7 1319250.009
2019 12 14 8 1358010.227
2019 12 14 9 1385232.471
2019 12 14 10 1404322.157
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2019 12 14 11 1394080.705
2019 12 14 12 1375562.255
2019 12 14 13 1354240.251
2019 12 14 14 1347671.751
2019 12 14 15 1353208.948
2019 12 14 16 1371994.059
2019 12 14 17 1436063.142
2019 12 14 18 1451064.854
2019 12 14 19 1431897.264
2019 12 14 20 1422875.281
2019 12 14 21 1401823.820
2019 12 14 22 1348783.920
2019 12 14 23 1273254.071
2019 12 15 0 1215969.179
2019 12 15 1 1171427.155
2019 12 15 2 1157125.541
2019 12 15 3 1144180.558
2019 12 15 4 1151476.295
2019 12 15 5 1180535.287
2019 12 15 6 1228142.621
2019 12 15 7 1303422.992
2019 12 15 8 1346790.059
2019 12 15 9 1382679.120
2019 12 15 10 1409410.539
2019 12 15 11 1415150.860
2019 12 15 12 1416719.931
2019 12 15 13 1419308.775
2019 12 15 14 1418697.980
2019 12 15 15 1412218.172
2019 12 15 16 1434826.906
2019 12 15 17 1496052.409
2019 12 15 18 1555342.608
2019 12 15 19 1559166.231
2019 12 15 20 1533574.173
2019 12 15 21 1485429.536
2019 12 15 22 1427577.134
2019 12 15 23 1351469.366
2019 12 16 0 1284332.403
2019 12 16 1 1237111.409
2019 12 16 2 1197904.590
2019 12 16 3 1229362.491
2019 12 16 4 1253159.997
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2019 12 16 5 1346408.605
2019 12 16 6 1436552.541
2019 12 16 7 1510451.556
2019 12 16 8 1502815.273
2019 12 16 9 1491310.043
2019 12 16 10 1473463.908
2019 12 16 11 1453549.684
2019 12 16 12 1451336.613
2019 12 16 13 1447867.429
2019 12 16 14 1410914.328
2019 12 16 15 1387037.136
2019 12 16 16 1373285.592
2019 12 16 17 1454053.838
2019 12 16 18 1498120.469
2019 12 16 19 1521033.394
2019 12 16 20 1513793.595
2019 12 16 21 1466428.169
2019 12 16 22 1409586.291
2019 12 16 23 1319487.053
2019 12 17 0 1237879.200
2019 12 17 1 1203095.601
2019 12 17 2 1173122.760
2019 12 17 3 1156059.591
2019 12 17 4 1179723.289
2019 12 17 5 1249853.976
2019 12 17 6 1384602.366
2019 12 17 7 1460700.067
2019 12 17 8 1464285.384
2019 12 17 9 1461184.775
2019 12 17 10 1466536.528
2019 12 17 11 1461893.128
2019 12 17 12 1478940.909
2019 12 17 13 1486271.853
2019 12 17 14 1476194.465
2019 12 17 15 1458774.986
2019 12 17 16 1446230.274
2019 12 17 17 1519113.285
2019 12 17 18 1564846.841
2019 12 17 19 1578233.792
2019 12 17 20 1567397.747
2019 12 17 21 1529279.730
2019 12 17 22 1462008.875



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 133 of 210
Seelye/Sinclair

2019 12 17 23 1399832.436
2019 12 18 0 1326391.155
2019 12 18 1 1304357.382
2019 12 18 2 1280158.105
2019 12 18 3 1276965.547
2019 12 18 4 1289900.942
2019 12 18 5 1352504.035
2019 12 18 6 1458260.787
2019 12 18 7 1538397.439
2019 12 18 8 1529414.037
2019 12 18 9 1503664.169
2019 12 18 10 1471462.006
2019 12 18 11 1451741.073
2019 12 18 12 1427518.998
2019 12 18 13 1421802.118
2019 12 18 14 1394498.634
2019 12 18 15 1382913.415
2019 12 18 16 1374529.390
2019 12 18 17 1442825.832
2019 12 18 18 1493071.328
2019 12 18 19 1510168.284
2019 12 18 20 1513046.376
2019 12 18 21 1478267.312
2019 12 18 22 1421290.703
2019 12 18 23 1332308.452
2019 12 19 0 1238977.995
2019 12 19 1 1195313.212
2019 12 19 2 1184960.047
2019 12 19 3 1184343.644
2019 12 19 4 1193864.005
2019 12 19 5 1253734.169
2019 12 19 6 1377396.988
2019 12 19 7 1455331.909
2019 12 19 8 1427155.676
2019 12 19 9 1415232.886
2019 12 19 10 1406877.757
2019 12 19 11 1354702.051
2019 12 19 12 1329513.326
2019 12 19 13 1321561.082
2019 12 19 14 1331792.991
2019 12 19 15 1307976.141
2019 12 19 16 1308159.703
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2019 12 19 17 1372746.740
2019 12 19 18 1417139.436
2019 12 19 19 1414756.953
2019 12 19 20 1379289.692
2019 12 19 21 1351099.367
2019 12 19 22 1289973.271
2019 12 19 23 1201754.800
2019 12 20 0 1113612.472
2019 12 20 1 1085153.078
2019 12 20 2 1065287.314
2019 12 20 3 1053167.739
2019 12 20 4 1075121.414
2019 12 20 5 1096733.152
2019 12 20 6 1179171.977
2019 12 20 7 1288557.027
2019 12 20 8 1297372.979
2019 12 20 9 1309007.192
2019 12 20 10 1316582.480
2019 12 20 11 1298505.557
2019 12 20 12 1320600.892
2019 12 20 13 1327471.614
2019 12 20 14 1303327.257
2019 12 20 15 1304991.356
2019 12 20 16 1294211.898
2019 12 20 17 1361685.629
2019 12 20 18 1352500.713
2019 12 20 19 1330689.002
2019 12 20 20 1301571.607
2019 12 20 21 1245604.798
2019 12 20 22 1188070.994
2019 12 20 23 1131999.066
2019 12 21 0 1044132.611
2019 12 21 1 974906.827
2019 12 21 2 952321.598
2019 12 21 3 958160.773
2019 12 21 4 964170.286
2019 12 21 5 969938.066
2019 12 21 6 990490.411
2019 12 21 7 1066231.937
2019 12 21 8 1108922.062
2019 12 21 9 1160604.318
2019 12 21 10 1202866.923
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2019 12 21 11 1215473.817
2019 12 21 12 1210584.825
2019 12 21 13 1189853.479
2019 12 21 14 1180959.337
2019 12 21 15 1165817.929
2019 12 21 16 1164818.355
2019 12 21 17 1237655.265
2019 12 21 18 1279326.470
2019 12 21 19 1268956.912
2019 12 21 20 1241239.266
2019 12 21 21 1207843.409
2019 12 21 22 1148731.860
2019 12 21 23 1098697.082
2019 12 22 0 1033348.392
2019 12 22 1 983036.333
2019 12 22 2 945976.824
2019 12 22 3 927825.036
2019 12 22 4 915347.239
2019 12 22 5 918615.522
2019 12 22 6 938959.694
2019 12 22 7 994225.257
2019 12 22 8 1028723.425
2019 12 22 9 1079983.847
2019 12 22 10 1087448.296
2019 12 22 11 1112756.015
2019 12 22 12 1126929.885
2019 12 22 13 1125615.007
2019 12 22 14 1124727.674
2019 12 22 15 1122523.099
2019 12 22 16 1120355.185
2019 12 22 17 1204745.998
2019 12 22 18 1261168.910
2019 12 22 19 1267348.606
2019 12 22 20 1273878.875
2019 12 22 21 1253031.318
2019 12 22 22 1209356.015
2019 12 22 23 1147685.565
2019 12 23 0 1093089.970
2019 12 23 1 1079887.762
2019 12 23 2 1069921.335
2019 12 23 3 1064396.671
2019 12 23 4 1081164.025
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2019 12 23 5 1145531.680
2019 12 23 6 1218084.511
2019 12 23 7 1336812.208
2019 12 23 8 1356770.351
2019 12 23 9 1370308.108
2019 12 23 10 1379757.949
2019 12 23 11 1374468.135
2019 12 23 12 1377692.000
2019 12 23 13 1377077.883
2019 12 23 14 1350062.073
2019 12 23 15 1343185.702
2019 12 23 16 1337921.385
2019 12 23 17 1394890.985
2019 12 23 18 1447754.901
2019 12 23 19 1462533.655
2019 12 23 20 1470501.595
2019 12 23 21 1455342.223
2019 12 23 22 1397805.651
2019 12 23 23 1328677.559
2019 12 24 0 1262907.026
2019 12 24 1 1217455.522
2019 12 24 2 1188107.257
2019 12 24 3 1168773.194
2019 12 24 4 1206713.188
2019 12 24 5 1236096.715
2019 12 24 6 1291762.590
2019 12 24 7 1352912.829
2019 12 24 8 1390133.650
2019 12 24 9 1423154.378
2019 12 24 10 1424448.254
2019 12 24 11 1406592.556
2019 12 24 12 1384949.693
2019 12 24 13 1359938.007
2019 12 24 14 1331992.293
2019 12 24 15 1299096.052
2019 12 24 16 1291478.191
2019 12 24 17 1366545.392
2019 12 24 18 1413166.065
2019 12 24 19 1407255.133
2019 12 24 20 1402338.524
2019 12 24 21 1402837.629
2019 12 24 22 1352410.981
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2019 12 24 23 1295164.600
2019 12 25 0 1239264.758
2019 12 25 1 1198842.615
2019 12 25 2 1167156.994
2019 12 25 3 1157913.774
2019 12 25 4 1171531.681
2019 12 25 5 1199333.642
2019 12 25 6 1224268.222
2019 12 25 7 1277548.868
2019 12 25 8 1290134.990
2019 12 25 9 1300946.664
2019 12 25 10 1315313.215
2019 12 25 11 1279575.676
2019 12 25 12 1213986.125
2019 12 25 13 1154056.974
2019 12 25 14 1128585.475
2019 12 25 15 1116847.125
2019 12 25 16 1130543.717
2019 12 25 17 1183450.466
2019 12 25 18 1222818.535
2019 12 25 19 1226715.431
2019 12 25 20 1227637.943
2019 12 25 21 1223980.385
2019 12 25 22 1189294.876
2019 12 25 23 1138911.658
2019 12 26 0 1099904.226
2019 12 26 1 1078093.906
2019 12 26 2 1060637.700
2019 12 26 3 1054466.331
2019 12 26 4 1085801.510
2019 12 26 5 1117845.004
2019 12 26 6 1177312.766
2019 12 26 7 1264783.974
2019 12 26 8 1283120.984
2019 12 26 9 1311699.332
2019 12 26 10 1328591.021
2019 12 26 11 1305829.739
2019 12 26 12 1299877.773
2019 12 26 13 1281838.225
2019 12 26 14 1254148.044
2019 12 26 15 1219539.446
2019 12 26 16 1231182.379



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 138 of 210
Seelye/Sinclair

2019 12 26 17 1322934.859
2019 12 26 18 1403462.841
2019 12 26 19 1394618.550
2019 12 26 20 1391718.839
2019 12 26 21 1380246.722
2019 12 26 22 1327638.735
2019 12 26 23 1258608.487
2019 12 27 0 1196160.786
2019 12 27 1 1164107.505
2019 12 27 2 1159942.235
2019 12 27 3 1160650.812
2019 12 27 4 1162679.347
2019 12 27 5 1210383.363
2019 12 27 6 1274886.593
2019 12 27 7 1361467.752
2019 12 27 8 1369728.094
2019 12 27 9 1363835.591
2019 12 27 10 1344290.194
2019 12 27 11 1309564.210
2019 12 27 12 1285647.335
2019 12 27 13 1248762.761
2019 12 27 14 1201555.132
2019 12 27 15 1165052.807
2019 12 27 16 1150479.932
2019 12 27 17 1233834.896
2019 12 27 18 1336187.487
2019 12 27 19 1326183.985
2019 12 27 20 1318626.700
2019 12 27 21 1302224.742
2019 12 27 22 1256853.018
2019 12 27 23 1196793.021
2019 12 28 0 1146689.223
2019 12 28 1 1142180.710
2019 12 28 2 1115737.353
2019 12 28 3 1106211.178
2019 12 28 4 1111972.119
2019 12 28 5 1124535.330
2019 12 28 6 1156586.537
2019 12 28 7 1212331.378
2019 12 28 8 1222644.635
2019 12 28 9 1247276.763
2019 12 28 10 1262172.310
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2019 12 28 11 1233270.763
2019 12 28 12 1212879.052
2019 12 28 13 1192247.734
2019 12 28 14 1183474.481
2019 12 28 15 1170190.730
2019 12 28 16 1162429.153
2019 12 28 17 1224490.612
2019 12 28 18 1269346.214
2019 12 28 19 1264989.071
2019 12 28 20 1255250.676
2019 12 28 21 1226163.069
2019 12 28 22 1175222.449
2019 12 28 23 1111532.191
2019 12 29 0 1074559.363
2019 12 29 1 1040722.485
2019 12 29 2 1012842.238
2019 12 29 3 1000358.415
2019 12 29 4 1005496.017
2019 12 29 5 1042575.754
2019 12 29 6 1073458.873
2019 12 29 7 1105142.019
2019 12 29 8 1121416.393
2019 12 29 9 1148952.730
2019 12 29 10 1185392.607
2019 12 29 11 1182057.806
2019 12 29 12 1158864.221
2019 12 29 13 1142363.107
2019 12 29 14 1123910.035
2019 12 29 15 1133687.768
2019 12 29 16 1170382.745
2019 12 29 17 1262607.114
2019 12 29 18 1324578.665
2019 12 29 19 1341282.263
2019 12 29 20 1308085.411
2019 12 29 21 1275995.470
2019 12 29 22 1244616.672
2019 12 29 23 1178882.512
2019 12 30 0 1125674.392
2019 12 30 1 1101898.771
2019 12 30 2 1091062.588
2019 12 30 3 1095195.367
2019 12 30 4 1119237.119



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 140 of 210
Seelye/Sinclair

2019 12 30 5 1175296.287
2019 12 30 6 1282658.957
2019 12 30 7 1366031.374
2019 12 30 8 1403699.894
2019 12 30 9 1417136.810
2019 12 30 10 1442879.241
2019 12 30 11 1437531.956
2019 12 30 12 1448045.483
2019 12 30 13 1432244.568
2019 12 30 14 1402289.249
2019 12 30 15 1370889.360
2019 12 30 16 1360067.189
2019 12 30 17 1434252.015
2019 12 30 18 1494863.277
2019 12 30 19 1486255.338
2019 12 30 20 1483144.811
2019 12 30 21 1444820.491
2019 12 30 22 1389808.979
2019 12 30 23 1336523.762
2019 12 31 0 1261437.972
2019 12 31 1 1220165.300
2019 12 31 2 1205244.788
2019 12 31 3 1193213.892
2019 12 31 4 1202271.823
2019 12 31 5 1235238.676
2019 12 31 6 1314216.926
2019 12 31 7 1379810.252
2019 12 31 8 1392966.331
2019 12 31 9 1391955.524
2019 12 31 10 1381085.883
2019 12 31 11 1358728.535
2019 12 31 12 1346958.203
2019 12 31 13 1323944.927
2019 12 31 14 1273568.505
2019 12 31 15 1259282.569
2019 12 31 16 1242528.711
2019 12 31 17 1322371.834
2019 12 31 18 1398285.644
2019 12 31 19 1375803.922
2019 12 31 20 1344719.099
2019 12 31 21 1300041.015
2019 12 31 22 1221117.413
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2019 12 31 23 1176451.158
2020 1 1 0 1152085.026
2020 1 1 1 1124179.062
2020 1 1 2 1078761.621
2020 1 1 3 1047668.822
2020 1 1 4 1051041.151
2020 1 1 5 1086927.840
2020 1 1 6 1113817.633
2020 1 1 7 1150504.900
2020 1 1 8 1139939.458
2020 1 1 9 1138145.617
2020 1 1 10 1147374.039
2020 1 1 11 1140599.893
2020 1 1 12 1126097.180
2020 1 1 13 1096806.264
2020 1 1 14 1060094.687
2020 1 1 15 1067455.401
2020 1 1 16 1116998.292
2020 1 1 17 1177656.202
2020 1 1 18 1254044.543
2020 1 1 19 1250393.784
2020 1 1 20 1251562.004
2020 1 1 21 1226931.019
2020 1 1 22 1181101.701
2020 1 1 23 1138375.849
2020 1 2 0 1080570.130
2020 1 2 1 1024089.690
2020 1 2 2 996116.143
2020 1 2 3 991016.888
2020 1 2 4 1032649.832
2020 1 2 5 1131710.369
2020 1 2 6 1189644.454
2020 1 2 7 1267906.888
2020 1 2 8 1308674.857
2020 1 2 9 1331934.511
2020 1 2 10 1381211.856
2020 1 2 11 1407472.855
2020 1 2 12 1443296.388
2020 1 2 13 1465859.098
2020 1 2 14 1471607.911
2020 1 2 15 1485390.126
2020 1 2 16 1488318.050
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2020 1 2 17 1536806.527
2020 1 2 18 1583942.473
2020 1 2 19 1581792.267
2020 1 2 20 1569145.475
2020 1 2 21 1535788.259
2020 1 2 22 1476939.434
2020 1 2 23 1437572.778
2020 1 3 0 1399730.904
2020 1 3 1 1383340.837
2020 1 3 2 1371697.694
2020 1 3 3 1371102.923
2020 1 3 4 1388030.012
2020 1 3 5 1410202.213
2020 1 3 6 1457429.602
2020 1 3 7 1531894.155
2020 1 3 8 1546495.866
2020 1 3 9 1533790.058
2020 1 3 10 1518343.433
2020 1 3 11 1488742.362
2020 1 3 12 1476820.858
2020 1 3 13 1461378.556
2020 1 3 14 1435838.337
2020 1 3 15 1413388.633
2020 1 3 16 1403895.280
2020 1 3 17 1455482.730
2020 1 3 18 1530985.919
2020 1 3 19 1530065.646
2020 1 3 20 1507769.015
2020 1 3 21 1484067.022
2020 1 3 22 1456508.715
2020 1 3 23 1417981.754
2020 1 4 0 1379448.347
2020 1 4 1 1353737.496
2020 1 4 2 1319724.934
2020 1 4 3 1296392.620
2020 1 4 4 1298061.281
2020 1 4 5 1305365.477
2020 1 4 6 1338506.513
2020 1 4 7 1376450.324
2020 1 4 8 1369460.636
2020 1 4 9 1383623.292
2020 1 4 10 1380939.496
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2020 1 4 11 1348084.903
2020 1 4 12 1313687.556
2020 1 4 13 1263613.847
2020 1 4 14 1243354.368
2020 1 4 15 1231001.748
2020 1 4 16 1224573.139
2020 1 4 17 1274707.751
2020 1 4 18 1366674.310
2020 1 4 19 1365803.751
2020 1 4 20 1355664.823
2020 1 4 21 1322113.925
2020 1 4 22 1267515.683
2020 1 4 23 1207424.002
2020 1 5 0 1160102.816
2020 1 5 1 1115455.466
2020 1 5 2 1085789.517
2020 1 5 3 1038473.844
2020 1 5 4 1030182.392
2020 1 5 5 1055186.174
2020 1 5 6 1125627.713
2020 1 5 7 1157331.307
2020 1 5 8 1182431.733
2020 1 5 9 1198969.828
2020 1 5 10 1217134.367
2020 1 5 11 1226608.348
2020 1 5 12 1213593.380
2020 1 5 13 1205261.456
2020 1 5 14 1215675.437
2020 1 5 15 1236077.401
2020 1 5 16 1264471.231
2020 1 5 17 1332077.518
2020 1 5 18 1353612.840
2020 1 5 19 1346321.730
2020 1 5 20 1358109.221
2020 1 5 21 1342606.163
2020 1 5 22 1330862.323
2020 1 5 23 1321547.344
2020 1 6 0 1301654.016
2020 1 6 1 1312780.559
2020 1 6 2 1312937.609
2020 1 6 3 1339688.693
2020 1 6 4 1395210.912
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2020 1 6 5 1440002.362
2020 1 6 6 1525220.999
2020 1 6 7 1600208.376
2020 1 6 8 1626897.641
2020 1 6 9 1655657.712
2020 1 6 10 1668150.368
2020 1 6 11 1695507.176
2020 1 6 12 1756960.525
2020 1 6 13 1750568.615
2020 1 6 14 1729174.661
2020 1 6 15 1710063.975
2020 1 6 16 1742988.726
2020 1 6 17 1779119.072
2020 1 6 18 1816534.068
2020 1 6 19 1794680.106
2020 1 6 20 1808082.506
2020 1 6 21 1784419.526
2020 1 6 22 1717692.486
2020 1 6 23 1642584.549
2020 1 7 0 1594287.503
2020 1 7 1 1566198.969
2020 1 7 2 1556489.113
2020 1 7 3 1554936.285
2020 1 7 4 1563008.536
2020 1 7 5 1576045.281
2020 1 7 6 1648144.654
2020 1 7 7 1734884.184
2020 1 7 8 1764080.095
2020 1 7 9 1737272.801
2020 1 7 10 1705855.937
2020 1 7 11 1680065.122
2020 1 7 12 1657217.684
2020 1 7 13 1644160.622
2020 1 7 14 1609005.625
2020 1 7 15 1569957.612
2020 1 7 16 1574054.876
2020 1 7 17 1620944.278
2020 1 7 18 1699635.465
2020 1 7 19 1702909.244
2020 1 7 20 1672195.420
2020 1 7 21 1633601.914
2020 1 7 22 1568476.949
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2020 1 7 23 1505849.267
2020 1 8 0 1468538.911
2020 1 8 1 1449471.189
2020 1 8 2 1446329.792
2020 1 8 3 1429406.857
2020 1 8 4 1426951.455
2020 1 8 5 1452018.992
2020 1 8 6 1519455.100
2020 1 8 7 1563698.850
2020 1 8 8 1552586.594
2020 1 8 9 1539892.288
2020 1 8 10 1522529.572
2020 1 8 11 1523214.178
2020 1 8 12 1489479.450
2020 1 8 13 1482185.843
2020 1 8 14 1462592.220
2020 1 8 15 1449928.575
2020 1 8 16 1440848.471
2020 1 8 17 1465309.132
2020 1 8 18 1522997.051
2020 1 8 19 1513538.094
2020 1 8 20 1498724.464
2020 1 8 21 1456108.955
2020 1 8 22 1397977.701
2020 1 8 23 1336555.295
2020 1 9 0 1266062.287
2020 1 9 1 1248740.734
2020 1 9 2 1240618.465
2020 1 9 3 1236907.020
2020 1 9 4 1233831.506
2020 1 9 5 1283531.745
2020 1 9 6 1380920.921
2020 1 9 7 1433195.835
2020 1 9 8 1428433.884
2020 1 9 9 1435516.468
2020 1 9 10 1433435.697
2020 1 9 11 1414525.825
2020 1 9 12 1427765.575
2020 1 9 13 1411433.829
2020 1 9 14 1400206.929
2020 1 9 15 1396320.717
2020 1 9 16 1401314.190
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2020 1 9 17 1432717.966
2020 1 9 18 1465893.846
2020 1 9 19 1459320.104
2020 1 9 20 1445489.497
2020 1 9 21 1410386.087
2020 1 9 22 1352537.933
2020 1 9 23 1276393.044
2020 1 10 0 1228697.609
2020 1 10 1 1198869.008
2020 1 10 2 1185526.300
2020 1 10 3 1169053.990
2020 1 10 4 1174500.082
2020 1 10 5 1210253.905
2020 1 10 6 1291934.098
2020 1 10 7 1375909.130
2020 1 10 8 1358290.468
2020 1 10 9 1356474.940
2020 1 10 10 1353944.607
2020 1 10 11 1342933.335
2020 1 10 12 1330815.708
2020 1 10 13 1329028.964
2020 1 10 14 1298966.936
2020 1 10 15 1274953.150
2020 1 10 16 1282830.705
2020 1 10 17 1312313.802
2020 1 10 18 1337712.916
2020 1 10 19 1309114.922
2020 1 10 20 1273524.913
2020 1 10 21 1248217.523
2020 1 10 22 1192816.734
2020 1 10 23 1134194.090
2020 1 11 0 1058793.893
2020 1 11 1 1000242.436
2020 1 11 2 965057.925
2020 1 11 3 948530.846
2020 1 11 4 941222.707
2020 1 11 5 935703.374
2020 1 11 6 953262.539
2020 1 11 7 1043897.324
2020 1 11 8 1095380.446
2020 1 11 9 1130475.987
2020 1 11 10 1160165.975
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2020 1 11 11 1167872.704
2020 1 11 12 1183735.912
2020 1 11 13 1200035.397
2020 1 11 14 1193318.043
2020 1 11 15 1204181.413
2020 1 11 16 1217149.184
2020 1 11 17 1254927.288
2020 1 11 18 1306577.463
2020 1 11 19 1286771.222
2020 1 11 20 1285053.146
2020 1 11 21 1263873.710
2020 1 11 22 1239857.188
2020 1 11 23 1183997.051
2020 1 12 0 1137257.822
2020 1 12 1 1102501.951
2020 1 12 2 1070882.240
2020 1 12 3 1063459.409
2020 1 12 4 1082505.183
2020 1 12 5 1106353.779
2020 1 12 6 1149089.397
2020 1 12 7 1181680.652
2020 1 12 8 1186206.371
2020 1 12 9 1189859.590
2020 1 12 10 1187676.355
2020 1 12 11 1171713.004
2020 1 12 12 1164728.905
2020 1 12 13 1157140.769
2020 1 12 14 1133765.525
2020 1 12 15 1098508.729
2020 1 12 16 1132242.046
2020 1 12 17 1171715.007
2020 1 12 18 1267044.758
2020 1 12 19 1274170.351
2020 1 12 20 1277989.546
2020 1 12 21 1243761.867
2020 1 12 22 1195237.126
2020 1 12 23 1147675.732
2020 1 13 0 1077242.694
2020 1 13 1 1012959.196
2020 1 13 2 983683.312
2020 1 13 3 973049.181
2020 1 13 4 1020108.465
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2020 1 13 5 1104095.617
2020 1 13 6 1197349.063
2020 1 13 7 1289591.139
2020 1 13 8 1285085.295
2020 1 13 9 1293892.515
2020 1 13 10 1299508.622
2020 1 13 11 1302168.607
2020 1 13 12 1313512.896
2020 1 13 13 1334402.939
2020 1 13 14 1324557.408
2020 1 13 15 1318620.384
2020 1 13 16 1323401.155
2020 1 13 17 1362420.837
2020 1 13 18 1388464.365
2020 1 13 19 1373268.721
2020 1 13 20 1347714.411
2020 1 13 21 1294166.535
2020 1 13 22 1224563.935
2020 1 13 23 1164684.341
2020 1 14 0 1122860.671
2020 1 14 1 1091116.361
2020 1 14 2 1089397.500
2020 1 14 3 1065484.049
2020 1 14 4 1100636.162
2020 1 14 5 1170720.219
2020 1 14 6 1269419.644
2020 1 14 7 1374096.704
2020 1 14 8 1369019.935
2020 1 14 9 1345346.299
2020 1 14 10 1343808.120
2020 1 14 11 1327192.899
2020 1 14 12 1325934.258
2020 1 14 13 1308275.256
2020 1 14 14 1270842.656
2020 1 14 15 1254995.914
2020 1 14 16 1257403.849
2020 1 14 17 1326730.865
2020 1 14 18 1391344.216
2020 1 14 19 1390865.046
2020 1 14 20 1376027.753
2020 1 14 21 1338134.137
2020 1 14 22 1282489.830
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2020 1 14 23 1229481.231
2020 1 15 0 1191727.271
2020 1 15 1 1176919.018
2020 1 15 2 1180149.679
2020 1 15 3 1171938.080
2020 1 15 4 1188369.015
2020 1 15 5 1251812.963
2020 1 15 6 1352314.885
2020 1 15 7 1418709.371
2020 1 15 8 1425880.833
2020 1 15 9 1429776.544
2020 1 15 10 1442614.821
2020 1 15 11 1437645.913
2020 1 15 12 1431999.020
2020 1 15 13 1438692.964
2020 1 15 14 1434621.985
2020 1 15 15 1412701.470
2020 1 15 16 1421610.896
2020 1 15 17 1454125.515
2020 1 15 18 1511935.472
2020 1 15 19 1505252.527
2020 1 15 20 1489468.654
2020 1 15 21 1453769.875
2020 1 15 22 1405983.944
2020 1 15 23 1360430.581
2020 1 16 0 1316304.889
2020 1 16 1 1304902.408
2020 1 16 2 1295519.061
2020 1 16 3 1296984.680
2020 1 16 4 1310325.237
2020 1 16 5 1366922.239
2020 1 16 6 1444131.490
2020 1 16 7 1508673.073
2020 1 16 8 1487331.462
2020 1 16 9 1480682.123
2020 1 16 10 1486288.035
2020 1 16 11 1492382.616
2020 1 16 12 1510244.312
2020 1 16 13 1495076.632
2020 1 16 14 1469866.140
2020 1 16 15 1451303.933
2020 1 16 16 1456900.535
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2020 1 16 17 1474525.452
2020 1 16 18 1516132.868
2020 1 16 19 1504102.297
2020 1 16 20 1473242.096
2020 1 16 21 1440504.069
2020 1 16 22 1393824.380
2020 1 16 23 1324348.423
2020 1 17 0 1257058.931
2020 1 17 1 1235422.615
2020 1 17 2 1214893.018
2020 1 17 3 1211702.443
2020 1 17 4 1220801.140
2020 1 17 5 1262624.502
2020 1 17 6 1354696.529
2020 1 17 7 1420901.616
2020 1 17 8 1423989.362
2020 1 17 9 1447555.252
2020 1 17 10 1467070.401
2020 1 17 11 1474526.038
2020 1 17 12 1483381.673
2020 1 17 13 1490712.093
2020 1 17 14 1491747.673
2020 1 17 15 1484556.773
2020 1 17 16 1478937.590
2020 1 17 17 1513592.901
2020 1 17 18 1569895.483
2020 1 17 19 1561708.838
2020 1 17 20 1543907.913
2020 1 17 21 1498181.442
2020 1 17 22 1454716.199
2020 1 17 23 1414762.030
2020 1 18 0 1380920.928
2020 1 18 1 1360686.494
2020 1 18 2 1329859.286
2020 1 18 3 1319957.118
2020 1 18 4 1300273.202
2020 1 18 5 1303246.541
2020 1 18 6 1341331.579
2020 1 18 7 1386155.599
2020 1 18 8 1398543.077
2020 1 18 9 1402732.735
2020 1 18 10 1395256.224
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2020 1 18 11 1390942.465
2020 1 18 12 1384173.159
2020 1 18 13 1363822.404
2020 1 18 14 1355188.998
2020 1 18 15 1348111.620
2020 1 18 16 1361145.231
2020 1 18 17 1394282.059
2020 1 18 18 1411716.979
2020 1 18 19 1403073.643
2020 1 18 20 1386414.760
2020 1 18 21 1335839.572
2020 1 18 22 1278701.378
2020 1 18 23 1230358.767
2020 1 19 0 1179407.868
2020 1 19 1 1154564.038
2020 1 19 2 1129547.447
2020 1 19 3 1120905.442
2020 1 19 4 1108880.723
2020 1 19 5 1143573.168
2020 1 19 6 1169525.864
2020 1 19 7 1212577.380
2020 1 19 8 1245447.924
2020 1 19 9 1279355.364
2020 1 19 10 1296960.633
2020 1 19 11 1275699.584
2020 1 19 12 1260988.344
2020 1 19 13 1249231.173
2020 1 19 14 1229727.511
2020 1 19 15 1210498.014
2020 1 19 16 1218607.363
2020 1 19 17 1255764.646
2020 1 19 18 1363547.775
2020 1 19 19 1364018.695
2020 1 19 20 1351807.832
2020 1 19 21 1307522.052
2020 1 19 22 1259673.832
2020 1 19 23 1202969.117
2020 1 20 0 1163129.102
2020 1 20 1 1144939.353
2020 1 20 2 1111631.252
2020 1 20 3 1112324.022
2020 1 20 4 1136074.936
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2020 1 20 5 1175111.279
2020 1 20 6 1219103.035
2020 1 20 7 1291181.835
2020 1 20 8 1303534.867
2020 1 20 9 1306858.082
2020 1 20 10 1293676.948
2020 1 20 11 1284169.420
2020 1 20 12 1266166.671
2020 1 20 13 1259489.582
2020 1 20 14 1232395.434
2020 1 20 15 1201266.656
2020 1 20 16 1196277.352
2020 1 20 17 1233031.240
2020 1 20 18 1333913.650
2020 1 20 19 1345119.447
2020 1 20 20 1340946.582
2020 1 20 21 1302502.125
2020 1 20 22 1247410.552
2020 1 20 23 1203612.981
2020 1 21 0 1167760.455
2020 1 21 1 1155869.338
2020 1 21 2 1145926.236
2020 1 21 3 1152990.740
2020 1 21 4 1161865.226
2020 1 21 5 1216527.248
2020 1 21 6 1288602.508
2020 1 21 7 1383860.210
2020 1 21 8 1416887.876
2020 1 21 9 1461526.659
2020 1 21 10 1493381.312
2020 1 21 11 1515760.094
2020 1 21 12 1535111.277
2020 1 21 13 1524086.057
2020 1 21 14 1499657.955
2020 1 21 15 1477238.824
2020 1 21 16 1473045.365
2020 1 21 17 1512638.260
2020 1 21 18 1599658.200
2020 1 21 19 1606661.620
2020 1 21 20 1587258.495
2020 1 21 21 1548385.066
2020 1 21 22 1506889.576
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2020 1 21 23 1457822.017
2020 1 22 0 1437978.176
2020 1 22 1 1420599.664
2020 1 22 2 1422777.995
2020 1 22 3 1423336.985
2020 1 22 4 1445600.271
2020 1 22 5 1481780.074
2020 1 22 6 1562016.025
2020 1 22 7 1653618.843
2020 1 22 8 1650869.780
2020 1 22 9 1634967.840
2020 1 22 10 1611763.243
2020 1 22 11 1601093.007
2020 1 22 12 1603934.520
2020 1 22 13 1595792.041
2020 1 22 14 1571347.596
2020 1 22 15 1555575.062
2020 1 22 16 1554508.731
2020 1 22 17 1591371.556
2020 1 22 18 1637230.813
2020 1 22 19 1623625.031
2020 1 22 20 1593057.311
2020 1 22 21 1544875.272
2020 1 22 22 1477679.122
2020 1 22 23 1420183.040
2020 1 23 0 1405019.810
2020 1 23 1 1395019.452
2020 1 23 2 1391149.525
2020 1 23 3 1388805.124
2020 1 23 4 1408529.744
2020 1 23 5 1454482.056
2020 1 23 6 1551883.471
2020 1 23 7 1634042.475
2020 1 23 8 1652260.516
2020 1 23 9 1638276.535
2020 1 23 10 1624154.806
2020 1 23 11 1601145.727
2020 1 23 12 1595501.990
2020 1 23 13 1586039.674
2020 1 23 14 1575954.984
2020 1 23 15 1557009.556
2020 1 23 16 1558450.428
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2020 1 23 17 1587657.156
2020 1 23 18 1684083.034
2020 1 23 19 1705996.142
2020 1 23 20 1693981.365
2020 1 23 21 1662237.823
2020 1 23 22 1617022.738
2020 1 23 23 1560447.405
2020 1 24 0 1533718.930
2020 1 24 1 1518035.036
2020 1 24 2 1509861.654
2020 1 24 3 1509592.135
2020 1 24 4 1520293.950
2020 1 24 5 1553343.145
2020 1 24 6 1623928.992
2020 1 24 7 1721954.674
2020 1 24 8 1724517.546
2020 1 24 9 1674164.613
2020 1 24 10 1648007.482
2020 1 24 11 1617637.949
2020 1 24 12 1588523.590
2020 1 24 13 1563694.664
2020 1 24 14 1544670.355
2020 1 24 15 1527726.674
2020 1 24 16 1516910.762
2020 1 24 17 1541557.432
2020 1 24 18 1596063.842
2020 1 24 19 1594372.877
2020 1 24 20 1583271.316
2020 1 24 21 1545807.642
2020 1 24 22 1483232.812
2020 1 24 23 1439045.502
2020 1 25 0 1392844.792
2020 1 25 1 1368590.941
2020 1 25 2 1348834.868
2020 1 25 3 1335129.495
2020 1 25 4 1325210.203
2020 1 25 5 1338003.513
2020 1 25 6 1379547.596
2020 1 25 7 1401865.678
2020 1 25 8 1407049.395
2020 1 25 9 1421600.230
2020 1 25 10 1405385.740
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2020 1 25 11 1392687.172
2020 1 25 12 1372346.960
2020 1 25 13 1372767.860
2020 1 25 14 1349772.484
2020 1 25 15 1332442.373
2020 1 25 16 1337910.563
2020 1 25 17 1370821.271
2020 1 25 18 1447334.687
2020 1 25 19 1459876.503
2020 1 25 20 1451336.020
2020 1 25 21 1428074.999
2020 1 25 22 1403685.210
2020 1 25 23 1375962.475
2020 1 26 0 1334121.322
2020 1 26 1 1305383.229
2020 1 26 2 1297642.922
2020 1 26 3 1271193.308
2020 1 26 4 1280623.921
2020 1 26 5 1287747.960
2020 1 26 6 1314108.981
2020 1 26 7 1349675.200
2020 1 26 8 1366253.156
2020 1 26 9 1388875.661
2020 1 26 10 1376919.924
2020 1 26 11 1316096.973
2020 1 26 12 1287778.814
2020 1 26 13 1241350.893
2020 1 26 14 1208201.359
2020 1 26 15 1186747.910
2020 1 26 16 1177444.355
2020 1 26 17 1208708.097
2020 1 26 18 1323235.105
2020 1 26 19 1343465.698
2020 1 26 20 1318462.739
2020 1 26 21 1281835.083
2020 1 26 22 1222839.953
2020 1 26 23 1165551.442
2020 1 27 0 1119414.740
2020 1 27 1 1073852.423
2020 1 27 2 1093882.040
2020 1 27 3 1156668.607
2020 1 27 4 1195578.829



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 156 of 210
Seelye/Sinclair

2020 1 27 5 1279058.936
2020 1 27 6 1418002.714
2020 1 27 7 1496488.216
2020 1 27 8 1527561.871
2020 1 27 9 1538743.475
2020 1 27 10 1541365.391
2020 1 27 11 1519732.162
2020 1 27 12 1525394.074
2020 1 27 13 1507025.647
2020 1 27 14 1488425.694
2020 1 27 15 1468961.499
2020 1 27 16 1485870.614
2020 1 27 17 1537832.597
2020 1 27 18 1629576.295
2020 1 27 19 1648059.302
2020 1 27 20 1644289.098
2020 1 27 21 1614012.772
2020 1 27 22 1570596.662
2020 1 27 23 1518981.895
2020 1 28 0 1480107.676
2020 1 28 1 1473507.529
2020 1 28 2 1460198.834
2020 1 28 3 1464224.871
2020 1 28 4 1480261.801
2020 1 28 5 1536691.707
2020 1 28 6 1618159.628
2020 1 28 7 1686447.637
2020 1 28 8 1676870.615
2020 1 28 9 1680085.255
2020 1 28 10 1662947.677
2020 1 28 11 1630713.837
2020 1 28 12 1613665.416
2020 1 28 13 1607587.937
2020 1 28 14 1583698.239
2020 1 28 15 1579717.561
2020 1 28 16 1574954.468
2020 1 28 17 1589263.335
2020 1 28 18 1666892.368
2020 1 28 19 1690967.711
2020 1 28 20 1715447.633
2020 1 28 21 1650699.133
2020 1 28 22 1608593.012
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2020 1 28 23 1559940.951
2020 1 29 0 1521441.506
2020 1 29 1 1498972.553
2020 1 29 2 1502004.627
2020 1 29 3 1495981.382
2020 1 29 4 1514642.840
2020 1 29 5 1551048.106
2020 1 29 6 1629964.407
2020 1 29 7 1711203.627
2020 1 29 8 1671909.129
2020 1 29 9 1639659.103
2020 1 29 10 1612629.570
2020 1 29 11 1571265.939
2020 1 29 12 1555478.936
2020 1 29 13 1529670.258
2020 1 29 14 1492910.095
2020 1 29 15 1465943.479
2020 1 29 16 1458627.142
2020 1 29 17 1476433.925
2020 1 29 18 1568438.738
2020 1 29 19 1586458.190
2020 1 29 20 1578901.725
2020 1 29 21 1549447.930
2020 1 29 22 1494141.937
2020 1 29 23 1449433.202
2020 1 30 0 1425689.965
2020 1 30 1 1412639.035
2020 1 30 2 1409154.484
2020 1 30 3 1420574.495
2020 1 30 4 1416344.682
2020 1 30 5 1461086.793
2020 1 30 6 1550062.067
2020 1 30 7 1610633.992
2020 1 30 8 1578947.937
2020 1 30 9 1548988.776
2020 1 30 10 1537521.831
2020 1 30 11 1512625.998
2020 1 30 12 1497908.510
2020 1 30 13 1469443.061
2020 1 30 14 1446938.568
2020 1 30 15 1434343.667
2020 1 30 16 1430897.894
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2020 1 30 17 1442201.360
2020 1 30 18 1503368.832
2020 1 30 19 1501800.617
2020 1 30 20 1480000.002
2020 1 30 21 1443205.641
2020 1 30 22 1400520.088
2020 1 30 23 1319375.030
2020 1 31 0 1270835.468
2020 1 31 1 1249347.058
2020 1 31 2 1241711.797
2020 1 31 3 1238978.629
2020 1 31 4 1237986.748
2020 1 31 5 1268682.222
2020 1 31 6 1367297.097
2020 1 31 7 1415969.356
2020 1 31 8 1406075.683
2020 1 31 9 1397798.148
2020 1 31 10 1386487.525
2020 1 31 11 1378027.341
2020 1 31 12 1363640.325
2020 1 31 13 1358662.129
2020 1 31 14 1316390.649
2020 1 31 15 1300771.845
2020 1 31 16 1286925.836
2020 1 31 17 1321008.399
2020 1 31 18 1381076.351
2020 1 31 19 1378134.169
2020 1 31 20 1357395.331
2020 1 31 21 1311884.136
2020 1 31 22 1253193.189
2020 1 31 23 1208232.102
2020 2 1 0 1118489.960
2020 2 1 1 1091791.124
2020 2 1 2 1077062.255
2020 2 1 3 1042469.784
2020 2 1 4 1037556.223
2020 2 1 5 1038582.689
2020 2 1 6 1071824.155
2020 2 1 7 1102299.508
2020 2 1 8 1130089.924
2020 2 1 9 1160020.765
2020 2 1 10 1172068.512
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2020 2 1 11 1164055.515
2020 2 1 12 1107839.105
2020 2 1 13 1081954.708
2020 2 1 14 1063342.137
2020 2 1 15 1035907.509
2020 2 1 16 1049276.393
2020 2 1 17 1096690.516
2020 2 1 18 1159619.485
2020 2 1 19 1162511.364
2020 2 1 20 1135812.013
2020 2 1 21 1104973.061
2020 2 1 22 1079809.009
2020 2 1 23 1019163.725
2020 2 2 0 977320.220
2020 2 2 1 948388.745
2020 2 2 2 913821.073
2020 2 2 3 908355.615
2020 2 2 4 942248.114
2020 2 2 5 966847.180
2020 2 2 6 1011314.898
2020 2 2 7 1055972.207
2020 2 2 8 1102780.268
2020 2 2 9 1156621.983
2020 2 2 10 1221600.750
2020 2 2 11 1244895.438
2020 2 2 12 1267247.738
2020 2 2 13 1273437.736
2020 2 2 14 1269936.813
2020 2 2 15 1281243.263
2020 2 2 16 1311945.712
2020 2 2 17 1345107.410
2020 2 2 18 1372886.330
2020 2 2 19 1348643.796
2020 2 2 20 1343688.634
2020 2 2 21 1312480.849
2020 2 2 22 1277703.495
2020 2 2 23 1231270.317
2020 2 3 0 1186077.380
2020 2 3 1 1158718.576
2020 2 3 2 1149166.242
2020 2 3 3 1153473.926
2020 2 3 4 1175153.053
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2020 2 3 5 1234805.468
2020 2 3 6 1284320.296
2020 2 3 7 1346641.951
2020 2 3 8 1376184.490
2020 2 3 9 1382065.246
2020 2 3 10 1380254.026
2020 2 3 11 1349505.284
2020 2 3 12 1362471.027
2020 2 3 13 1346812.251
2020 2 3 14 1325331.566
2020 2 3 15 1312488.032
2020 2 3 16 1288507.684
2020 2 3 17 1317565.179
2020 2 3 18 1431202.768
2020 2 3 19 1464042.940
2020 2 3 20 1457755.057
2020 2 3 21 1404388.299
2020 2 3 22 1342948.758
2020 2 3 23 1295301.686
2020 2 4 0 1258599.293
2020 2 4 1 1234015.238
2020 2 4 2 1220828.358
2020 2 4 3 1217163.279
2020 2 4 4 1218839.746
2020 2 4 5 1272921.465
2020 2 4 6 1358985.692
2020 2 4 7 1445501.609
2020 2 4 8 1451918.083
2020 2 4 9 1431962.872
2020 2 4 10 1447367.919
2020 2 4 11 1423339.632
2020 2 4 12 1433234.971
2020 2 4 13 1448861.341
2020 2 4 14 1442500.587
2020 2 4 15 1414164.270
2020 2 4 16 1435767.209
2020 2 4 17 1501133.710
2020 2 4 18 1562802.099
2020 2 4 19 1547076.392
2020 2 4 20 1481913.436
2020 2 4 21 1390622.397
2020 2 4 22 1327436.318
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2020 2 4 23 1266887.077
2020 2 5 0 1216486.543
2020 2 5 1 1173385.165
2020 2 5 2 1166796.138
2020 2 5 3 1146768.950
2020 2 5 4 1152233.746
2020 2 5 5 1186771.507
2020 2 5 6 1252698.569
2020 2 5 7 1309460.553
2020 2 5 8 1356402.769
2020 2 5 9 1405142.656
2020 2 5 10 1440060.429
2020 2 5 11 1466285.512
2020 2 5 12 1502618.966
2020 2 5 13 1521562.005
2020 2 5 14 1501708.423
2020 2 5 15 1472059.047
2020 2 5 16 1459989.089
2020 2 5 17 1479846.488
2020 2 5 18 1549350.701
2020 2 5 19 1551431.557
2020 2 5 20 1531028.953
2020 2 5 21 1471516.609
2020 2 5 22 1409590.630
2020 2 5 23 1334671.272
2020 2 6 0 1292944.496
2020 2 6 1 1275625.520
2020 2 6 2 1267925.765
2020 2 6 3 1255720.122
2020 2 6 4 1268242.444
2020 2 6 5 1316294.806
2020 2 6 6 1405879.981
2020 2 6 7 1484032.807
2020 2 6 8 1485048.506
2020 2 6 9 1489276.917
2020 2 6 10 1497732.987
2020 2 6 11 1491455.519
2020 2 6 12 1515089.999
2020 2 6 13 1504426.432
2020 2 6 14 1486127.985
2020 2 6 15 1490959.092
2020 2 6 16 1477140.040
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2020 2 6 17 1514614.405
2020 2 6 18 1586570.003
2020 2 6 19 1605773.712
2020 2 6 20 1600219.936
2020 2 6 21 1560883.775
2020 2 6 22 1507874.410
2020 2 6 23 1440293.906
2020 2 7 0 1413920.232
2020 2 7 1 1395374.765
2020 2 7 2 1394753.970
2020 2 7 3 1404451.846
2020 2 7 4 1421406.720
2020 2 7 5 1481916.006
2020 2 7 6 1582317.438
2020 2 7 7 1667953.967
2020 2 7 8 1643609.058
2020 2 7 9 1618164.124
2020 2 7 10 1612134.474
2020 2 7 11 1586642.365
2020 2 7 12 1551213.488
2020 2 7 13 1511647.503
2020 2 7 14 1473879.079
2020 2 7 15 1433928.781
2020 2 7 16 1415226.728
2020 2 7 17 1455062.261
2020 2 7 18 1539420.012
2020 2 7 19 1567789.561
2020 2 7 20 1558818.256
2020 2 7 21 1526335.340
2020 2 7 22 1470770.163
2020 2 7 23 1412995.884
2020 2 8 0 1349917.850
2020 2 8 1 1322532.460
2020 2 8 2 1305372.843
2020 2 8 3 1308222.007
2020 2 8 4 1302545.703
2020 2 8 5 1313140.704
2020 2 8 6 1344787.484
2020 2 8 7 1387427.318
2020 2 8 8 1409453.036
2020 2 8 9 1435925.213
2020 2 8 10 1461355.640
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2020 2 8 11 1427418.742
2020 2 8 12 1381741.252
2020 2 8 13 1359822.795
2020 2 8 14 1334305.715
2020 2 8 15 1332724.919
2020 2 8 16 1335421.152
2020 2 8 17 1357606.546
2020 2 8 18 1412162.928
2020 2 8 19 1416758.037
2020 2 8 20 1391607.743
2020 2 8 21 1354163.916
2020 2 8 22 1306681.162
2020 2 8 23 1260836.515
2020 2 9 0 1195578.554
2020 2 9 1 1166167.010
2020 2 9 2 1133557.480
2020 2 9 3 1129262.880
2020 2 9 4 1126875.296
2020 2 9 5 1146146.728
2020 2 9 6 1170734.794
2020 2 9 7 1215199.996
2020 2 9 8 1236444.961
2020 2 9 9 1277598.047
2020 2 9 10 1281810.606
2020 2 9 11 1283292.919
2020 2 9 12 1272040.103
2020 2 9 13 1249905.113
2020 2 9 14 1256263.851
2020 2 9 15 1238509.034
2020 2 9 16 1262522.408
2020 2 9 17 1302091.657
2020 2 9 18 1403468.090
2020 2 9 19 1424919.091
2020 2 9 20 1417195.867
2020 2 9 21 1375000.496
2020 2 9 22 1318059.001
2020 2 9 23 1276895.952
2020 2 10 0 1229113.623
2020 2 10 1 1209066.044
2020 2 10 2 1206199.745
2020 2 10 3 1227301.802
2020 2 10 4 1263069.992
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2020 2 10 5 1327505.712
2020 2 10 6 1426395.988
2020 2 10 7 1508616.504
2020 2 10 8 1528367.698
2020 2 10 9 1534716.685
2020 2 10 10 1523505.435
2020 2 10 11 1502615.662
2020 2 10 12 1495483.525
2020 2 10 13 1468221.978
2020 2 10 14 1442903.368
2020 2 10 15 1393267.693
2020 2 10 16 1371671.434
2020 2 10 17 1401987.816
2020 2 10 18 1533283.439
2020 2 10 19 1576043.463
2020 2 10 20 1573931.076
2020 2 10 21 1542317.087
2020 2 10 22 1496094.943
2020 2 10 23 1427483.747
2020 2 11 0 1399665.395
2020 2 11 1 1379982.639
2020 2 11 2 1378277.116
2020 2 11 3 1385008.151
2020 2 11 4 1419687.464
2020 2 11 5 1472746.608
2020 2 11 6 1591350.444
2020 2 11 7 1657711.341
2020 2 11 8 1634285.758
2020 2 11 9 1626934.859
2020 2 11 10 1593771.580
2020 2 11 11 1541636.324
2020 2 11 12 1516665.509
2020 2 11 13 1478766.837
2020 2 11 14 1448459.683
2020 2 11 15 1421552.860
2020 2 11 16 1396836.841
2020 2 11 17 1420738.589
2020 2 11 18 1524256.792
2020 2 11 19 1579485.810
2020 2 11 20 1571577.869
2020 2 11 21 1541091.464
2020 2 11 22 1493141.002
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2020 2 11 23 1423796.657
2020 2 12 0 1384781.832
2020 2 12 1 1368735.930
2020 2 12 2 1365065.431
2020 2 12 3 1375930.919
2020 2 12 4 1383751.994
2020 2 12 5 1446365.547
2020 2 12 6 1554361.685
2020 2 12 7 1622329.957
2020 2 12 8 1607798.887
2020 2 12 9 1564065.160
2020 2 12 10 1535576.079
2020 2 12 11 1498633.657
2020 2 12 12 1451429.227
2020 2 12 13 1423406.397
2020 2 12 14 1377950.193
2020 2 12 15 1344786.819
2020 2 12 16 1321618.044
2020 2 12 17 1358476.175
2020 2 12 18 1431526.400
2020 2 12 19 1488508.654
2020 2 12 20 1479202.893
2020 2 12 21 1459020.876
2020 2 12 22 1396424.754
2020 2 12 23 1305045.703
2020 2 13 0 1277192.055
2020 2 13 1 1271996.729
2020 2 13 2 1269415.708
2020 2 13 3 1264418.200
2020 2 13 4 1290728.249
2020 2 13 5 1322785.520
2020 2 13 6 1437399.515
2020 2 13 7 1519675.958
2020 2 13 8 1493543.991
2020 2 13 9 1456515.551
2020 2 13 10 1416591.302
2020 2 13 11 1368498.611
2020 2 13 12 1345507.426
2020 2 13 13 1322201.708
2020 2 13 14 1296870.678
2020 2 13 15 1274005.735
2020 2 13 16 1262931.442
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2020 2 13 17 1271683.267
2020 2 13 18 1347054.667
2020 2 13 19 1404132.605
2020 2 13 20 1392824.790
2020 2 13 21 1378314.001
2020 2 13 22 1318832.087
2020 2 13 23 1262146.246
2020 2 14 0 1214224.814
2020 2 14 1 1181648.006
2020 2 14 2 1177259.820
2020 2 14 3 1187860.570
2020 2 14 4 1182883.943
2020 2 14 5 1233231.983
2020 2 14 6 1303324.016
2020 2 14 7 1366248.029
2020 2 14 8 1352027.145
2020 2 14 9 1347924.006
2020 2 14 10 1340976.812
2020 2 14 11 1335182.251
2020 2 14 12 1329442.687
2020 2 14 13 1335832.746
2020 2 14 14 1324195.328
2020 2 14 15 1320757.771
2020 2 14 16 1350892.021
2020 2 14 17 1374337.911
2020 2 14 18 1411622.398
2020 2 14 19 1409436.379
2020 2 14 20 1380434.778
2020 2 14 21 1360734.914
2020 2 14 22 1315268.006
2020 2 14 23 1295011.951
2020 2 15 0 1355509.063
2020 2 15 1 1261079.720
2020 2 15 2 1243611.316
2020 2 15 3 1228273.949
2020 2 15 4 1229385.042
2020 2 15 5 1242511.048
2020 2 15 6 1278683.941
2020 2 15 7 1304781.331
2020 2 15 8 1323107.486
2020 2 15 9 1343572.334
2020 2 15 10 1337154.423
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2020 2 15 11 1306685.997
2020 2 15 12 1284780.928
2020 2 15 13 1264205.359
2020 2 15 14 1243217.699
2020 2 15 15 1231998.848
2020 2 15 16 1256662.220
2020 2 15 17 1285594.525
2020 2 15 18 1331924.660
2020 2 15 19 1359158.200
2020 2 15 20 1340406.042
2020 2 15 21 1309784.076
2020 2 15 22 1278820.538
2020 2 15 23 1232002.067
2020 2 16 0 1176474.428
2020 2 16 1 1147623.944
2020 2 16 2 1123831.023
2020 2 16 3 1119109.337
2020 2 16 4 1112422.390
2020 2 16 5 1128538.058
2020 2 16 6 1144052.433
2020 2 16 7 1172316.546
2020 2 16 8 1198450.429
2020 2 16 9 1235549.394
2020 2 16 10 1254664.091
2020 2 16 11 1251119.899
2020 2 16 12 1251841.126
2020 2 16 13 1244801.008
2020 2 16 14 1225142.936
2020 2 16 15 1192336.186
2020 2 16 16 1189328.440
2020 2 16 17 1230516.587
2020 2 16 18 1301252.113
2020 2 16 19 1344402.879
2020 2 16 20 1355323.586
2020 2 16 21 1318407.641
2020 2 16 22 1282007.667
2020 2 16 23 1247394.972
2020 2 17 0 1200021.707
2020 2 17 1 1182667.049
2020 2 17 2 1174704.651
2020 2 17 3 1198416.333
2020 2 17 4 1219813.065



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 168 of 210
Seelye/Sinclair

2020 2 17 5 1274237.639
2020 2 17 6 1355836.016
2020 2 17 7 1429266.841
2020 2 17 8 1438529.468
2020 2 17 9 1444619.301
2020 2 17 10 1418499.273
2020 2 17 11 1388490.448
2020 2 17 12 1351091.147
2020 2 17 13 1363919.776
2020 2 17 14 1370256.133
2020 2 17 15 1363780.884
2020 2 17 16 1365888.358
2020 2 17 17 1380782.903
2020 2 17 18 1392983.948
2020 2 17 19 1415109.927
2020 2 17 20 1397370.774
2020 2 17 21 1361650.715
2020 2 17 22 1297986.011
2020 2 17 23 1239889.671
2020 2 18 0 1208338.485
2020 2 18 1 1164725.066
2020 2 18 2 1127867.745
2020 2 18 3 1136436.248
2020 2 18 4 1155429.259
2020 2 18 5 1210938.783
2020 2 18 6 1298628.333
2020 2 18 7 1362528.807
2020 2 18 8 1331630.910
2020 2 18 9 1304772.959
2020 2 18 10 1288297.419
2020 2 18 11 1269008.518
2020 2 18 12 1264996.570
2020 2 18 13 1255851.006
2020 2 18 14 1217794.954
2020 2 18 15 1192282.671
2020 2 18 16 1177807.085
2020 2 18 17 1191583.007
2020 2 18 18 1255788.082
2020 2 18 19 1297286.863
2020 2 18 20 1285308.166
2020 2 18 21 1251204.920
2020 2 18 22 1205314.542
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2020 2 18 23 1112387.743
2020 2 19 0 1085151.328
2020 2 19 1 1033619.237
2020 2 19 2 1009964.141
2020 2 19 3 995041.592
2020 2 19 4 990686.086
2020 2 19 5 1054544.530
2020 2 19 6 1141717.314
2020 2 19 7 1214331.988
2020 2 19 8 1197195.729
2020 2 19 9 1188201.947
2020 2 19 10 1192668.695
2020 2 19 11 1188813.722
2020 2 19 12 1200796.938
2020 2 19 13 1195382.807
2020 2 19 14 1179214.680
2020 2 19 15 1155242.709
2020 2 19 16 1137418.504
2020 2 19 17 1151591.299
2020 2 19 18 1223049.087
2020 2 19 19 1264822.887
2020 2 19 20 1254653.692
2020 2 19 21 1221918.530
2020 2 19 22 1161953.546
2020 2 19 23 1101059.139
2020 2 20 0 1067433.426
2020 2 20 1 1028396.569
2020 2 20 2 1019498.693
2020 2 20 3 1001159.464
2020 2 20 4 1004494.671
2020 2 20 5 1061126.621
2020 2 20 6 1135493.094
2020 2 20 7 1220219.274
2020 2 20 8 1205287.948
2020 2 20 9 1210094.866
2020 2 20 10 1195736.813
2020 2 20 11 1195012.272
2020 2 20 12 1202413.698
2020 2 20 13 1217874.173
2020 2 20 14 1201269.162
2020 2 20 15 1184994.106
2020 2 20 16 1178811.392
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2020 2 20 17 1192569.183
2020 2 20 18 1255127.562
2020 2 20 19 1266033.200
2020 2 20 20 1213395.016
2020 2 20 21 1172561.533
2020 2 20 22 1108775.428
2020 2 20 23 1043810.351
2020 2 21 0 1014473.401
2020 2 21 1 982367.083
2020 2 21 2 986087.505
2020 2 21 3 987156.383
2020 2 21 4 998398.965
2020 2 21 5 1068220.049
2020 2 21 6 1173683.794
2020 2 21 7 1248409.133
2020 2 21 8 1247229.383
2020 2 21 9 1241000.175
2020 2 21 10 1244670.399
2020 2 21 11 1238604.190
2020 2 21 12 1230130.534
2020 2 21 13 1239897.906
2020 2 21 14 1199034.423
2020 2 21 15 1167159.074
2020 2 21 16 1151293.176
2020 2 21 17 1143854.986
2020 2 21 18 1212388.774
2020 2 21 19 1260647.581
2020 2 21 20 1252061.024
2020 2 21 21 1235395.341
2020 2 21 22 1184985.158
2020 2 21 23 1145439.527
2020 2 22 0 1097865.468
2020 2 22 1 1087879.252
2020 2 22 2 1069498.730
2020 2 22 3 1047750.054
2020 2 22 4 1034846.655
2020 2 22 5 1044837.016
2020 2 22 6 1095084.975
2020 2 22 7 1115500.234
2020 2 22 8 1131171.707
2020 2 22 9 1139415.337
2020 2 22 10 1139614.538
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2020 2 22 11 1122947.425
2020 2 22 12 1097685.541
2020 2 22 13 1073042.369
2020 2 22 14 1038895.810
2020 2 22 15 1024245.128
2020 2 22 16 1029321.485
2020 2 22 17 1032308.837
2020 2 22 18 1081450.611
2020 2 22 19 1117847.433
2020 2 22 20 1107825.679
2020 2 22 21 1093338.842
2020 2 22 22 1060034.266
2020 2 22 23 1007651.892
2020 2 23 0 965334.117
2020 2 23 1 958717.772
2020 2 23 2 928149.565
2020 2 23 3 922710.533
2020 2 23 4 953611.731
2020 2 23 5 971918.488
2020 2 23 6 1016778.662
2020 2 23 7 1052586.290
2020 2 23 8 1086518.136
2020 2 23 9 1104651.818
2020 2 23 10 1118486.908
2020 2 23 11 1124532.443
2020 2 23 12 1135699.406
2020 2 23 13 1136694.682
2020 2 23 14 1147698.813
2020 2 23 15 1168845.609
2020 2 23 16 1204014.100
2020 2 23 17 1225124.263
2020 2 23 18 1274767.801
2020 2 23 19 1316332.805
2020 2 23 20 1315789.164
2020 2 23 21 1294135.731
2020 2 23 22 1241819.913
2020 2 23 23 1182361.462
2020 2 24 0 1139032.496
2020 2 24 1 1113573.214
2020 2 24 2 1120406.091
2020 2 24 3 1131313.489
2020 2 24 4 1162620.801
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2020 2 24 5 1249118.983
2020 2 24 6 1329049.671
2020 2 24 7 1394142.640
2020 2 24 8 1400061.967
2020 2 24 9 1377609.764
2020 2 24 10 1366083.366
2020 2 24 11 1338515.025
2020 2 24 12 1337272.795
2020 2 24 13 1308736.984
2020 2 24 14 1291427.807
2020 2 24 15 1260013.585
2020 2 24 16 1258507.145
2020 2 24 17 1268852.736
2020 2 24 18 1328895.357
2020 2 24 19 1410312.683
2020 2 24 20 1402094.654
2020 2 24 21 1362830.266
2020 2 24 22 1301897.820
2020 2 24 23 1253788.563
2020 2 25 0 1213821.543
2020 2 25 1 1179530.629
2020 2 25 2 1163722.472
2020 2 25 3 1154299.394
2020 2 25 4 1167419.254
2020 2 25 5 1223895.880
2020 2 25 6 1311876.894
2020 2 25 7 1385509.329
2020 2 25 8 1385975.529
2020 2 25 9 1389614.422
2020 2 25 10 1372204.005
2020 2 25 11 1332732.595
2020 2 25 12 1331451.303
2020 2 25 13 1317968.095
2020 2 25 14 1298939.415
2020 2 25 15 1275184.315
2020 2 25 16 1288538.258
2020 2 25 17 1320637.023
2020 2 25 18 1394070.306
2020 2 25 19 1442386.313
2020 2 25 20 1418771.979
2020 2 25 21 1367773.192
2020 2 25 22 1314782.546
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2020 2 25 23 1260410.355
2020 2 26 0 1238287.166
2020 2 26 1 1217802.855
2020 2 26 2 1207251.163
2020 2 26 3 1209473.079
2020 2 26 4 1222818.932
2020 2 26 5 1290892.292
2020 2 26 6 1386030.366
2020 2 26 7 1451341.354
2020 2 26 8 1463557.265
2020 2 26 9 1449815.849
2020 2 26 10 1452098.916
2020 2 26 11 1423383.146
2020 2 26 12 1429087.247
2020 2 26 13 1405747.514
2020 2 26 14 1367377.798
2020 2 26 15 1339423.955
2020 2 26 16 1319241.858
2020 2 26 17 1331169.723
2020 2 26 18 1417983.420
2020 2 26 19 1518471.549
2020 2 26 20 1511430.823
2020 2 26 21 1466151.042
2020 2 26 22 1413700.873
2020 2 26 23 1338195.314
2020 2 27 0 1307378.175
2020 2 27 1 1295613.757
2020 2 27 2 1287003.722
2020 2 27 3 1287886.841
2020 2 27 4 1289665.977
2020 2 27 5 1336978.314
2020 2 27 6 1435748.558
2020 2 27 7 1482769.577
2020 2 27 8 1455000.443
2020 2 27 9 1426363.610
2020 2 27 10 1436672.197
2020 2 27 11 1395653.184
2020 2 27 12 1405232.642
2020 2 27 13 1386399.730
2020 2 27 14 1350893.689
2020 2 27 15 1312306.466
2020 2 27 16 1303352.645
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2020 2 27 17 1306718.844
2020 2 27 18 1382756.169
2020 2 27 19 1468395.353
2020 2 27 20 1469297.878
2020 2 27 21 1433575.092
2020 2 27 22 1388632.816
2020 2 27 23 1329213.878
2020 2 28 0 1299659.285
2020 2 28 1 1280743.810
2020 2 28 2 1279920.844
2020 2 28 3 1283415.609
2020 2 28 4 1296978.468
2020 2 28 5 1348693.449
2020 2 28 6 1444361.686
2020 2 28 7 1410129.888
2020 2 28 8 1488024.466
2020 2 28 9 1459770.893
2020 2 28 10 1447189.554
2020 2 28 11 1405512.248
2020 2 28 12 1373328.851
2020 2 28 13 1328139.461
2020 2 28 14 1290375.882
2020 2 28 15 1281870.436
2020 2 28 16 1226021.974
2020 2 28 17 1226961.516
2020 2 28 18 1267790.625
2020 2 28 19 1321697.971
2020 2 28 20 1319682.648
2020 2 28 21 1291065.282
2020 2 28 22 1245050.433
2020 2 28 23 1184212.036
2020 2 29 0 1148535.152
2020 2 29 1 1121719.988
2020 2 29 2 1098755.504
2020 2 29 3 1085410.528
2020 2 29 4 1065963.443
2020 2 29 5 1070080.926
2020 2 29 6 1094788.852
2020 2 29 7 1122630.192
2020 2 29 8 1138853.634
2020 2 29 9 1185540.204
2020 2 29 10 1193189.713
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2020 2 29 11 1158904.610
2020 2 29 12 1109772.694
2020 2 29 13 1089546.714
2020 2 29 14 1074945.103
2020 2 29 15 1061778.271
2020 2 29 16 1057539.108
2020 2 29 17 1089321.151
2020 2 29 18 1115149.347
2020 2 29 19 1158536.069
2020 2 29 20 1133270.310
2020 2 29 21 1110756.177
2020 2 29 22 1073700.680
2020 2 29 23 1023322.470
2020 3 1 0 1281661.004
2020 3 1 1 1245290.234
2020 3 1 2 1236234.499
2020 3 1 3 1223431.082
2020 3 1 4 1232488.411
2020 3 1 5 1241887.026
2020 3 1 6 1280254.848
2020 3 1 7 1304404.000
2020 3 1 8 1360281.479
2020 3 1 9 1408483.118
2020 3 1 10 1427172.846
2020 3 1 11 1427694.721
2020 3 1 12 1407702.953
2020 3 1 13 1391196.064
2020 3 1 14 1386187.822
2020 3 1 15 1393761.460
2020 3 1 16 1415116.833
2020 3 1 17 1451508.111
2020 3 1 18 1506426.804
2020 3 1 19 1531813.463
2020 3 1 20 1523853.582
2020 3 1 21 1484921.122
2020 3 1 22 1402015.167
2020 3 1 23 1348565.116
2020 3 2 0 1296321.797
2020 3 2 1 1267667.763
2020 3 2 2 1264432.057
2020 3 2 3 1287317.410
2020 3 2 4 1330007.977
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2020 3 2 5 1394510.826
2020 3 2 6 1549711.947
2020 3 2 7 1611441.416
2020 3 2 8 1608951.256
2020 3 2 9 1589858.111
2020 3 2 10 1576766.885
2020 3 2 11 1536274.207
2020 3 2 12 1509518.063
2020 3 2 13 1498936.189
2020 3 2 14 1463248.359
2020 3 2 15 1418532.556
2020 3 2 16 1414151.172
2020 3 2 17 1431316.195
2020 3 2 18 1538769.195
2020 3 2 19 1594400.905
2020 3 2 20 1582288.708
2020 3 2 21 1535942.184
2020 3 2 22 1474073.515
2020 3 2 23 1390886.603
2020 3 3 0 1356951.288
2020 3 3 1 1326012.047
2020 3 3 2 1282379.767
2020 3 3 3 1275114.466
2020 3 3 4 1282966.815
2020 3 3 5 1342464.616
2020 3 3 6 1488411.140
2020 3 3 7 1517181.944
2020 3 3 8 1515572.855
2020 3 3 9 1520781.840
2020 3 3 10 1532856.837
2020 3 3 11 1517981.073
2020 3 3 12 1493448.820
2020 3 3 13 1502348.294
2020 3 3 14 1482724.711
2020 3 3 15 1439178.665
2020 3 3 16 1401156.923
2020 3 3 17 1413012.219
2020 3 3 18 1457869.075
2020 3 3 19 1477786.307
2020 3 3 20 1437665.239
2020 3 3 21 1374265.368
2020 3 3 22 1320317.401
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2020 3 3 23 1243390.012
2020 3 4 0 1181023.225
2020 3 4 1 1160999.718
2020 3 4 2 1158621.701
2020 3 4 3 1167942.792
2020 3 4 4 1178605.958
2020 3 4 5 1226596.335
2020 3 4 6 1353733.481
2020 3 4 7 1433651.683
2020 3 4 8 1447003.266
2020 3 4 9 1490943.393
2020 3 4 10 1524705.595
2020 3 4 11 1543132.095
2020 3 4 12 1545764.974
2020 3 4 13 1549928.600
2020 3 4 14 1561842.965
2020 3 4 15 1566631.652
2020 3 4 16 1587807.194
2020 3 4 17 1616046.170
2020 3 4 18 1653954.335
2020 3 4 19 1647935.844
2020 3 4 20 1621577.183
2020 3 4 21 1586354.902
2020 3 4 22 1516214.671
2020 3 4 23 1447822.223
2020 3 5 0 1411629.958
2020 3 5 1 1384766.562
2020 3 5 2 1371080.354
2020 3 5 3 1380402.320
2020 3 5 4 1392527.173
2020 3 5 5 1420106.133
2020 3 5 6 1482042.854
2020 3 5 7 1508088.220
2020 3 5 8 1538733.007
2020 3 5 9 1578546.429
2020 3 5 10 1559332.680
2020 3 5 11 1564012.303
2020 3 5 12 1572242.625
2020 3 5 13 1541656.297
2020 3 5 14 1495534.444
2020 3 5 15 1469265.558
2020 3 5 16 1449487.076



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 178 of 210
Seelye/Sinclair

2020 3 5 17 1501215.717
2020 3 5 18 1559480.298
2020 3 5 19 1644346.671
2020 3 5 20 1629139.788
2020 3 5 21 1602849.821
2020 3 5 22 1542440.045
2020 3 5 23 1504911.724
2020 3 6 0 1468897.671
2020 3 6 1 1474861.544
2020 3 6 2 1486815.705
2020 3 6 3 1498291.127
2020 3 6 4 1527518.286
2020 3 6 5 1583751.350
2020 3 6 6 1662644.531
2020 3 6 7 1694259.687
2020 3 6 8 1710686.830
2020 3 6 9 1686321.544
2020 3 6 10 1675326.882
2020 3 6 11 1664972.924
2020 3 6 12 1632861.433
2020 3 6 13 1604836.643
2020 3 6 14 1568406.967
2020 3 6 15 1528600.361
2020 3 6 16 1512975.304
2020 3 6 17 1506894.511
2020 3 6 18 1557632.335
2020 3 6 19 1631652.750
2020 3 6 20 1624643.014
2020 3 6 21 1597969.454
2020 3 6 22 1554179.196
2020 3 6 23 1495885.289
2020 3 7 0 1430698.710
2020 3 7 1 1411123.519
2020 3 7 2 1391410.008
2020 3 7 3 1378549.835
2020 3 7 4 1378879.689
2020 3 7 5 1385072.758
2020 3 7 6 1424199.592
2020 3 7 7 1439984.359
2020 3 7 8 1479582.207
2020 3 7 9 1471219.345
2020 3 7 10 1459581.194
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2020 3 7 11 1417199.228
2020 3 7 12 1383712.255
2020 3 7 13 1351319.987
2020 3 7 14 1308617.775
2020 3 7 15 1290914.868
2020 3 7 16 1273682.710
2020 3 7 17 1278438.223
2020 3 7 18 1314203.743
2020 3 7 19 1404707.462
2020 3 7 20 1408028.619
2020 3 7 21 1383538.909
2020 3 7 22 1342362.206
2020 3 7 23 1263350.731
2020 3 8 0 1219193.032
2020 3 8 1 1198114.054
2020 3 8 2 1163183.523
2020 3 8 3 1178164.559
2020 3 8 4 1189731.428
2020 3 8 5 1222227.849
2020 3 8 6 1284442.860
2020 3 8 7 1288735.177
2020 3 8 8 1297402.551
2020 3 8 9 1296494.787
2020 3 8 10 1268393.150
2020 3 8 11 1247221.000
2020 3 8 12 1231906.387
2020 3 8 13 1215921.660
2020 3 8 14 1197804.167
2020 3 8 15 1193466.351
2020 3 8 16 1196187.446
2020 3 8 17 1225454.839
2020 3 8 18 1291781.550
2020 3 8 19 1358489.908
2020 3 8 20 1307532.119
2020 3 8 21 1251165.745
2020 3 8 22 1203978.501
2020 3 8 23 1145450.940
2020 3 9 0 1113977.335
2020 3 9 1 1100870.165
2020 3 9 2 1097202.749
2020 3 9 3 1122727.276
2020 3 9 4 1211164.477
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2020 3 9 5 1382032.788
2020 3 9 6 1460647.425
2020 3 9 7 1457519.455
2020 3 9 8 1437903.588
2020 3 9 9 1458724.194
2020 3 9 10 1454765.934
2020 3 9 11 1423222.634
2020 3 9 12 1395829.457
2020 3 9 13 1367700.652
2020 3 9 14 1361640.596
2020 3 9 15 1325941.953
2020 3 9 16 1308871.969
2020 3 9 17 1341224.107
2020 3 9 18 1385068.882
2020 3 9 19 1428040.356
2020 3 9 20 1394091.101
2020 3 9 21 1317335.364
2020 3 9 22 1245219.600
2020 3 9 23 1194140.020
2020 3 10 0 1156657.468
2020 3 10 1 1126325.358
2020 3 10 2 1114881.629
2020 3 10 3 1118318.886
2020 3 10 4 1190702.824
2020 3 10 5 1312785.398
2020 3 10 6 1403112.082
2020 3 10 7 1404568.800
2020 3 10 8 1408695.772
2020 3 10 9 1418178.158
2020 3 10 10 1463064.649
2020 3 10 11 1487764.259
2020 3 10 12 1490750.774
2020 3 10 13 1476065.262
2020 3 10 14 1453210.317
2020 3 10 15 1416571.334
2020 3 10 16 1402422.856
2020 3 10 17 1412575.375
2020 3 10 18 1435193.962
2020 3 10 19 1446728.159
2020 3 10 20 1400931.904
2020 3 10 21 1320794.477
2020 3 10 22 1226702.504
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2020 3 10 23 1180700.416
2020 3 11 0 1136835.700
2020 3 11 1 1117151.111
2020 3 11 2 1101581.271
2020 3 11 3 1103805.032
2020 3 11 4 1172218.766
2020 3 11 5 1294325.563
2020 3 11 6 1400241.707
2020 3 11 7 1393066.853
2020 3 11 8 1399019.071
2020 3 11 9 1414633.884
2020 3 11 10 1387953.608
2020 3 11 11 1358666.157
2020 3 11 12 1359977.204
2020 3 11 13 1319967.576
2020 3 11 14 1304616.011
2020 3 11 15 1278994.570
2020 3 11 16 1255928.788
2020 3 11 17 1255998.067
2020 3 11 18 1278547.008
2020 3 11 19 1366795.992
2020 3 11 20 1325661.833
2020 3 11 21 1250661.744
2020 3 11 22 1185614.637
2020 3 11 23 1112639.883
2020 3 12 0 1084091.275
2020 3 12 1 1079350.381
2020 3 12 2 1066224.720
2020 3 12 3 1073407.861
2020 3 12 4 1136990.648
2020 3 12 5 1295155.570
2020 3 12 6 1387101.542
2020 3 12 7 1390469.232
2020 3 12 8 1381114.508
2020 3 12 9 1420755.008
2020 3 12 10 1370179.684
2020 3 12 11 1372977.827
2020 3 12 12 1363405.333
2020 3 12 13 1328893.854
2020 3 12 14 1305514.917
2020 3 12 15 1267725.009
2020 3 12 16 1252449.253
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2020 3 12 17 1270668.016
2020 3 12 18 1301519.915
2020 3 12 19 1377008.235
2020 3 12 20 1341610.778
2020 3 12 21 1262320.534
2020 3 12 22 1175335.986
2020 3 12 23 1096029.762
2020 3 13 0 1071107.205
2020 3 13 1 1052500.090
2020 3 13 2 1046135.049
2020 3 13 3 1040829.992
2020 3 13 4 1098203.480
2020 3 13 5 1223822.284
2020 3 13 6 1327457.284
2020 3 13 7 1350323.142
2020 3 13 8 1356334.837
2020 3 13 9 1365307.599
2020 3 13 10 1368209.146
2020 3 13 11 1373623.992
2020 3 13 12 1386918.220
2020 3 13 13 1373030.717
2020 3 13 14 1366702.472
2020 3 13 15 1358125.763
2020 3 13 16 1347606.246
2020 3 13 17 1323576.698
2020 3 13 18 1355727.695
2020 3 13 19 1373915.260
2020 3 13 20 1336670.147
2020 3 13 21 1261751.973
2020 3 13 22 1212868.471
2020 3 13 23 1149880.235
2020 3 14 0 1103490.156
2020 3 14 1 1084780.585
2020 3 14 2 1072109.719
2020 3 14 3 1057446.341
2020 3 14 4 1065267.432
2020 3 14 5 1098917.836
2020 3 14 6 1164338.634
2020 3 14 7 1194854.199
2020 3 14 8 1231157.387
2020 3 14 9 1262987.541
2020 3 14 10 1271678.577
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2020 3 14 11 1263457.560
2020 3 14 12 1258760.462
2020 3 14 13 1228087.741
2020 3 14 14 1204029.973
2020 3 14 15 1200400.274
2020 3 14 16 1175984.030
2020 3 14 17 1163739.434
2020 3 14 18 1152376.378
2020 3 14 19 1210456.244
2020 3 14 20 1221307.694
2020 3 14 21 1181804.825
2020 3 14 22 1107782.584
2020 3 14 23 1058552.613
2020 3 15 0 1022819.197
2020 3 15 1 1007293.539
2020 3 15 2 991387.527
2020 3 15 3 994348.678
2020 3 15 4 1028671.269
2020 3 15 5 1050928.802
2020 3 15 6 1109045.670
2020 3 15 7 1131890.808
2020 3 15 8 1168537.372
2020 3 15 9 1175710.034
2020 3 15 10 1169218.906
2020 3 15 11 1167795.534
2020 3 15 12 1152323.473
2020 3 15 13 1133797.506
2020 3 15 14 1117561.488
2020 3 15 15 1130460.525
2020 3 15 16 1140399.060
2020 3 15 17 1146397.884
2020 3 15 18 1184580.691
2020 3 15 19 1271548.369
2020 3 15 20 1244120.159
2020 3 15 21 1184216.559
2020 3 15 22 1094545.409
2020 3 15 23 1036342.375
2020 3 16 0 1011994.188
2020 3 16 1 985807.247
2020 3 16 2 987244.316
2020 3 16 3 1002612.230
2020 3 16 4 1064111.313
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2020 3 16 5 1219811.793
2020 3 16 6 1333037.983
2020 3 16 7 1333618.308
2020 3 16 8 1334769.552
2020 3 16 9 1339823.475
2020 3 16 10 1344258.379
2020 3 16 11 1348821.437
2020 3 16 12 1352378.070
2020 3 16 13 1354314.208
2020 3 16 14 1336551.719
2020 3 16 15 1323151.756
2020 3 16 16 1299769.871
2020 3 16 17 1293488.184
2020 3 16 18 1297805.033
2020 3 16 19 1371537.430
2020 3 16 20 1329315.797
2020 3 16 21 1258330.923
2020 3 16 22 1160317.710
2020 3 16 23 1093246.060
2020 3 17 0 1056249.590
2020 3 17 1 1033159.821
2020 3 17 2 1015385.196
2020 3 17 3 997920.593
2020 3 17 4 1067565.621
2020 3 17 5 1201740.212
2020 3 17 6 1301657.543
2020 3 17 7 1302261.175
2020 3 17 8 1331762.713
2020 3 17 9 1329513.738
2020 3 17 10 1334776.100
2020 3 17 11 1344441.384
2020 3 17 12 1337438.796
2020 3 17 13 1321645.402
2020 3 17 14 1276042.150
2020 3 17 15 1278823.323
2020 3 17 16 1271899.995
2020 3 17 17 1251958.972
2020 3 17 18 1267605.772
2020 3 17 19 1359825.977
2020 3 17 20 1335296.728
2020 3 17 21 1255692.878
2020 3 17 22 1199103.471
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2020 3 17 23 1153110.684
2020 3 18 0 1122367.211
2020 3 18 1 1106824.816
2020 3 18 2 1116410.921
2020 3 18 3 1121420.237
2020 3 18 4 1200558.955
2020 3 18 5 1366015.388
2020 3 18 6 1485468.467
2020 3 18 7 1478945.731
2020 3 18 8 1471587.072
2020 3 18 9 1490135.175
2020 3 18 10 1451269.892
2020 3 18 11 1451559.352
2020 3 18 12 1428691.612
2020 3 18 13 1401702.241
2020 3 18 14 1373948.321
2020 3 18 15 1351890.524
2020 3 18 16 1337180.380
2020 3 18 17 1360613.684
2020 3 18 18 1381377.797
2020 3 18 19 1442217.417
2020 3 18 20 1399718.575
2020 3 18 21 1327696.893
2020 3 18 22 1239596.690
2020 3 18 23 1186514.662
2020 3 19 0 1170881.351
2020 3 19 1 1142992.009
2020 3 19 2 1134302.048
2020 3 19 3 1148088.769
2020 3 19 4 1208009.503
2020 3 19 5 1344183.332
2020 3 19 6 1444933.212
2020 3 19 7 1467251.263
2020 3 19 8 1448582.261
2020 3 19 9 1465165.036
2020 3 19 10 1424253.035
2020 3 19 11 1443029.920
2020 3 19 12 1443734.234
2020 3 19 13 1414279.202
2020 3 19 14 1393153.536
2020 3 19 15 1377413.192
2020 3 19 16 1374244.900
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2020 3 19 17 1399585.375
2020 3 19 18 1433419.042
2020 3 19 19 1471796.528
2020 3 19 20 1411561.734
2020 3 19 21 1337303.527
2020 3 19 22 1225253.381
2020 3 19 23 1167288.437
2020 3 20 0 1120603.845
2020 3 20 1 1092133.505
2020 3 20 2 1080043.852
2020 3 20 3 1081325.160
2020 3 20 4 1137842.107
2020 3 20 5 1290512.536
2020 3 20 6 1386343.466
2020 3 20 7 1397012.283
2020 3 20 8 1409100.915
2020 3 20 9 1415933.122
2020 3 20 10 1394277.576
2020 3 20 11 1357083.660
2020 3 20 12 1370204.031
2020 3 20 13 1362689.380
2020 3 20 14 1352922.953
2020 3 20 15 1348555.450
2020 3 20 16 1332260.379
2020 3 20 17 1316846.450
2020 3 20 18 1363339.722
2020 3 20 19 1384619.741
2020 3 20 20 1347828.974
2020 3 20 21 1270138.688
2020 3 20 22 1205655.417
2020 3 20 23 1150827.651
2020 3 21 0 1113505.310
2020 3 21 1 1082694.594
2020 3 21 2 1069728.898
2020 3 21 3 1066800.672
2020 3 21 4 1087342.402
2020 3 21 5 1133155.110
2020 3 21 6 1192984.087
2020 3 21 7 1216411.061
2020 3 21 8 1234129.214
2020 3 21 9 1229509.470
2020 3 21 10 1220133.808
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2020 3 21 11 1185999.015
2020 3 21 12 1169448.810
2020 3 21 13 1148912.965
2020 3 21 14 1121679.204
2020 3 21 15 1122797.694
2020 3 21 16 1117052.020
2020 3 21 17 1124918.103
2020 3 21 18 1130065.343
2020 3 21 19 1211209.672
2020 3 21 20 1196627.661
2020 3 21 21 1127626.347
2020 3 21 22 1075158.475
2020 3 21 23 1021247.056
2020 3 22 0 968234.688
2020 3 22 1 949349.644
2020 3 22 2 954593.677
2020 3 22 3 960370.331
2020 3 22 4 978218.150
2020 3 22 5 1024729.920
2020 3 22 6 1076352.706
2020 3 22 7 1110528.478
2020 3 22 8 1164741.124
2020 3 22 9 1152655.965
2020 3 22 10 1140586.604
2020 3 22 11 1180189.733
2020 3 22 12 1163986.383
2020 3 22 13 1145710.034
2020 3 22 14 1127339.282
2020 3 22 15 1138889.775
2020 3 22 16 1161276.701
2020 3 22 17 1186713.583
2020 3 22 18 1209130.521
2020 3 22 19 1308190.065
2020 3 22 20 1282613.767
2020 3 22 21 1229170.885
2020 3 22 22 1158424.250
2020 3 22 23 1087133.563
2020 3 23 0 1055197.856
2020 3 23 1 1042434.544
2020 3 23 2 1050464.384
2020 3 23 3 1089912.649
2020 3 23 4 1189101.038
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2020 3 23 5 1337431.345
2020 3 23 6 1446100.609
2020 3 23 7 1457975.709
2020 3 23 8 1431725.171
2020 3 23 9 1421786.527
2020 3 23 10 1404832.259
2020 3 23 11 1395106.917
2020 3 23 12 1378393.289
2020 3 23 13 1331145.983
2020 3 23 14 1295279.919
2020 3 23 15 1282975.798
2020 3 23 16 1263175.055
2020 3 23 17 1258385.184
2020 3 23 18 1266720.618
2020 3 23 19 1362533.682
2020 3 23 20 1322609.342
2020 3 23 21 1260915.928
2020 3 23 22 1192626.924
2020 3 23 23 1153860.490
2020 3 24 0 1126058.505
2020 3 24 1 1110070.169
2020 3 24 2 1105539.122
2020 3 24 3 1127885.206
2020 3 24 4 1212832.081
2020 3 24 5 1367165.678
2020 3 24 6 1462969.151
2020 3 24 7 1435239.810
2020 3 24 8 1432338.327
2020 3 24 9 1411875.867
2020 3 24 10 1457042.284
2020 3 24 11 1435207.282
2020 3 24 12 1435610.125
2020 3 24 13 1429674.185
2020 3 24 14 1399971.745
2020 3 24 15 1376735.763
2020 3 24 16 1391277.720
2020 3 24 17 1406756.820
2020 3 24 18 1424407.427
2020 3 24 19 1454162.618
2020 3 24 20 1398168.820
2020 3 24 21 1315836.502
2020 3 24 22 1228450.387



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 189 of 210
Seelye/Sinclair

2020 3 24 23 1174527.046
2020 3 25 0 1139340.593
2020 3 25 1 1108569.634
2020 3 25 2 1096470.437
2020 3 25 3 1100143.336
2020 3 25 4 1156919.001
2020 3 25 5 1289243.199
2020 3 25 6 1346492.238
2020 3 25 7 1304961.748
2020 3 25 8 1303127.587
2020 3 25 9 1307737.461
2020 3 25 10 1315323.391
2020 3 25 11 1313545.192
2020 3 25 12 1318316.682
2020 3 25 13 1311416.510
2020 3 25 14 1303251.999
2020 3 25 15 1302287.254
2020 3 25 16 1290121.117
2020 3 25 17 1288191.847
2020 3 25 18 1285995.325
2020 3 25 19 1352340.728
2020 3 25 20 1322092.677
2020 3 25 21 1241562.773
2020 3 25 22 1146135.036
2020 3 25 23 1091693.887
2020 3 26 0 1049530.895
2020 3 26 1 1004850.007
2020 3 26 2 983375.627
2020 3 26 3 1001743.866
2020 3 26 4 1077981.481
2020 3 26 5 1214949.148
2020 3 26 6 1317137.715
2020 3 26 7 1324545.604
2020 3 26 8 1356248.490
2020 3 26 9 1377892.293
2020 3 26 10 1384084.732
2020 3 26 11 1386116.644
2020 3 26 12 1385676.025
2020 3 26 13 1381621.563
2020 3 26 14 1375129.480
2020 3 26 15 1366664.489
2020 3 26 16 1371098.211
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2020 3 26 17 1376460.135
2020 3 26 18 1381682.074
2020 3 26 19 1435815.335
2020 3 26 20 1396240.921
2020 3 26 21 1348334.550
2020 3 26 22 1260242.202
2020 3 26 23 1214309.494
2020 3 27 0 1180000.904
2020 3 27 1 1161623.251
2020 3 27 2 1162762.165
2020 3 27 3 1175566.654
2020 3 27 4 1215892.094
2020 3 27 5 1369115.585
2020 3 27 6 1475572.985
2020 3 27 7 1442829.546
2020 3 27 8 1449224.987
2020 3 27 9 1455077.983
2020 3 27 10 1440717.498
2020 3 27 11 1394874.655
2020 3 27 12 1438898.750
2020 3 27 13 1425125.755
2020 3 27 14 1419960.204
2020 3 27 15 1404631.022
2020 3 27 16 1402042.980
2020 3 27 17 1395879.640
2020 3 27 18 1417347.015
2020 3 27 19 1469930.375
2020 3 27 20 1424298.164
2020 3 27 21 1383393.297
2020 3 27 22 1331907.886
2020 3 27 23 1286282.583
2020 3 28 0 1259054.108
2020 3 28 1 1246901.990
2020 3 28 2 1247964.043
2020 3 28 3 1284075.684
2020 3 28 4 1303189.780
2020 3 28 5 1364569.665
2020 3 28 6 1407582.556
2020 3 28 7 1441681.910
2020 3 28 8 1446282.166
2020 3 28 9 1426853.001
2020 3 28 10 1406908.545
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2020 3 28 11 1360979.375
2020 3 28 12 1317894.183
2020 3 28 13 1272726.995
2020 3 28 14 1240575.173
2020 3 28 15 1229766.303
2020 3 28 16 1217971.290
2020 3 28 17 1219495.302
2020 3 28 18 1240298.978
2020 3 28 19 1345968.419
2020 3 28 20 1359151.830
2020 3 28 21 1311555.963
2020 3 28 22 1276648.037
2020 3 28 23 1227634.847
2020 3 29 0 1197788.755
2020 3 29 1 1183159.366
2020 3 29 2 1187703.038
2020 3 29 3 1186780.356
2020 3 29 4 1207602.793
2020 3 29 5 1245650.516
2020 3 29 6 1286174.201
2020 3 29 7 1317781.541
2020 3 29 8 1323964.260
2020 3 29 9 1315009.227
2020 3 29 10 1292034.761
2020 3 29 11 1257566.073
2020 3 29 12 1236342.174
2020 3 29 13 1203946.217
2020 3 29 14 1155350.885
2020 3 29 15 1143638.045
2020 3 29 16 1173401.255
2020 3 29 17 1182882.116
2020 3 29 18 1206472.872
2020 3 29 19 1299517.921
2020 3 29 20 1262883.043
2020 3 29 21 1203024.984
2020 3 29 22 1115909.954
2020 3 29 23 1062373.921
2020 3 30 0 1027766.622
2020 3 30 1 1018475.840
2020 3 30 2 1008987.139
2020 3 30 3 1039704.212
2020 3 30 4 1102112.140
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2020 3 30 5 1252932.504
2020 3 30 6 1355639.758
2020 3 30 7 1346711.628
2020 3 30 8 1344898.935
2020 3 30 9 1354331.618
2020 3 30 10 1349845.682
2020 3 30 11 1335436.159
2020 3 30 12 1315939.431
2020 3 30 13 1297708.054
2020 3 30 14 1269821.649
2020 3 30 15 1236846.021
2020 3 30 16 1233317.031
2020 3 30 17 1235407.089
2020 3 30 18 1238224.033
2020 3 30 19 1312450.568
2020 3 30 20 1292760.407
2020 3 30 21 1229882.105
2020 3 30 22 1131276.760
2020 3 30 23 1089526.022
2020 3 31 0 1060161.484
2020 3 31 1 1043814.560
2020 3 31 2 1037880.554
2020 3 31 3 1047479.188
2020 3 31 4 1104781.654
2020 3 31 5 1253163.653
2020 3 31 6 1349530.223
2020 3 31 7 1325918.370
2020 3 31 8 1342734.462
2020 3 31 9 1341621.095
2020 3 31 10 1337382.902
2020 3 31 11 1335927.558
2020 3 31 12 1337183.829
2020 3 31 13 1329340.634
2020 3 31 14 1318653.974
2020 3 31 15 1292234.958
2020 3 31 16 1270563.438
2020 3 31 17 1253547.017
2020 3 31 18 1248057.637
2020 3 31 19 1313661.798
2020 3 31 20 1309889.826
2020 3 31 21 1215053.711
2020 3 31 22 1121330.527
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2020 3 31 23 1053814.896
2020 4 1 0 1013009.581
2020 4 1 1 990174.235
2020 4 1 2 985049.359
2020 4 1 3 1003390.112
2020 4 1 4 1067845.125
2020 4 1 5 1217717.822
2020 4 1 6 1312067.647
2020 4 1 7 1301683.015
2020 4 1 8 1257344.040
2020 4 1 9 1306590.631
2020 4 1 10 1264449.716
2020 4 1 11 1254730.690
2020 4 1 12 1267125.251
2020 4 1 13 1270485.031
2020 4 1 14 1264118.447
2020 4 1 15 1246077.210
2020 4 1 16 1225287.484
2020 4 1 17 1226600.202
2020 4 1 18 1225661.613
2020 4 1 19 1310973.854
2020 4 1 20 1280324.013
2020 4 1 21 1190884.653
2020 4 1 22 1116028.443
2020 4 1 23 1063749.072
2020 4 2 0 1027017.890
2020 4 2 1 998074.514
2020 4 2 2 982793.902
2020 4 2 3 985829.964
2020 4 2 4 1036646.802
2020 4 2 5 1169745.134
2020 4 2 6 1263906.672
2020 4 2 7 1277139.643
2020 4 2 8 1288034.550
2020 4 2 9 1387993.160
2020 4 2 10 1403702.962
2020 4 2 11 1375234.641
2020 4 2 12 1384955.809
2020 4 2 13 1383841.044
2020 4 2 14 1396247.679
2020 4 2 15 1354029.691
2020 4 2 16 1284263.177
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2020 4 2 17 1275658.343
2020 4 2 18 1262747.586
2020 4 2 19 1358590.148
2020 4 2 20 1278096.254
2020 4 2 21 1206185.643
2020 4 2 22 1129797.987
2020 4 2 23 1085311.780
2020 4 3 0 1007130.855
2020 4 3 1 977852.439
2020 4 3 2 961808.873
2020 4 3 3 968090.933
2020 4 3 4 970392.435
2020 4 3 5 1067483.486
2020 4 3 6 1154413.958
2020 4 3 7 1163099.373
2020 4 3 8 1208574.730
2020 4 3 9 1241807.138
2020 4 3 10 1263845.466
2020 4 3 11 1260456.678
2020 4 3 12 1242084.946
2020 4 3 13 1235853.585
2020 4 3 14 1240860.265
2020 4 3 15 1230223.841
2020 4 3 16 1189408.649
2020 4 3 17 1163023.578
2020 4 3 18 1167478.339
2020 4 3 19 1197480.104
2020 4 3 20 1178196.648
2020 4 3 21 1133027.491
2020 4 3 22 1059514.820
2020 4 3 23 1006330.211
2020 4 4 0 955832.514
2020 4 4 1 931550.398
2020 4 4 2 923987.329
2020 4 4 3 943138.215
2020 4 4 4 967228.983
2020 4 4 5 1034199.071
2020 4 4 6 1084027.777
2020 4 4 7 1116134.949
2020 4 4 8 1158510.815
2020 4 4 9 1163215.108
2020 4 4 10 1154643.558
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2020 4 4 11 1134993.473
2020 4 4 12 1113293.643
2020 4 4 13 1100902.692
2020 4 4 14 1088545.737
2020 4 4 15 1078980.581
2020 4 4 16 1078627.782
2020 4 4 17 1069657.709
2020 4 4 18 1087151.178
2020 4 4 19 1148359.882
2020 4 4 20 1145690.441
2020 4 4 21 1113266.749
2020 4 4 22 1075085.108
2020 4 4 23 1028197.726
2020 4 5 0 977393.468
2020 4 5 1 950613.577
2020 4 5 2 949269.240
2020 4 5 3 952722.285
2020 4 5 4 997052.745
2020 4 5 5 1054069.318
2020 4 5 6 1077609.989
2020 4 5 7 1109133.581
2020 4 5 8 1116203.292
2020 4 5 9 1107737.283
2020 4 5 10 1089042.812
2020 4 5 11 1089146.367
2020 4 5 12 1059751.627
2020 4 5 13 1039890.026
2020 4 5 14 1009225.806
2020 4 5 15 998203.754
2020 4 5 16 1003454.002
2020 4 5 17 1026872.796
2020 4 5 18 1055237.918
2020 4 5 19 1119990.752
2020 4 5 20 1129152.276
2020 4 5 21 1091003.047
2020 4 5 22 1032849.575
2020 4 5 23 966151.456
2020 4 6 0 930392.183
2020 4 6 1 919876.264
2020 4 6 2 917887.832
2020 4 6 3 935942.443
2020 4 6 4 1014872.508
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2020 4 6 5 1132802.883
2020 4 6 6 1193131.322
2020 4 6 7 1220790.068
2020 4 6 8 1244841.597
2020 4 6 9 1267940.949
2020 4 6 10 1248199.798
2020 4 6 11 1298842.567
2020 4 6 12 1296987.365
2020 4 6 13 1284039.286
2020 4 6 14 1253516.678
2020 4 6 15 1234779.519
2020 4 6 16 1223484.627
2020 4 6 17 1220503.188
2020 4 6 18 1208654.217
2020 4 6 19 1292384.025
2020 4 6 20 1275583.435
2020 4 6 21 1193490.316
2020 4 6 22 1119171.723
2020 4 6 23 1075876.289
2020 4 7 0 1028700.382
2020 4 7 1 1000357.843
2020 4 7 2 961164.884
2020 4 7 3 962330.434
2020 4 7 4 1038154.682
2020 4 7 5 1122237.653
2020 4 7 6 1198635.141
2020 4 7 7 1250996.773
2020 4 7 8 1293772.306
2020 4 7 9 1298098.734
2020 4 7 10 1335045.801
2020 4 7 11 1334018.742
2020 4 7 12 1368594.502
2020 4 7 13 1386706.611
2020 4 7 14 1352678.334
2020 4 7 15 1303335.147
2020 4 7 16 1334133.577
2020 4 7 17 1288023.678
2020 4 7 18 1274439.098
2020 4 7 19 1298799.776
2020 4 7 20 1277258.873
2020 4 7 21 1179863.966
2020 4 7 22 1107157.477
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2020 4 7 23 1066419.291
2020 4 8 0 1046847.647
2020 4 8 1 1021905.766
2020 4 8 2 973486.347
2020 4 8 3 976360.960
2020 4 8 4 1040873.000
2020 4 8 5 1148092.949
2020 4 8 6 1175661.886
2020 4 8 7 1199498.253
2020 4 8 8 1245457.862
2020 4 8 9 1305243.098
2020 4 8 10 1352483.886
2020 4 8 11 1471468.456
2020 4 8 12 1491521.218
2020 4 8 13 1509576.086
2020 4 8 14 1518598.626
2020 4 8 15 1499946.092
2020 4 8 16 1478843.500
2020 4 8 17 1475502.737
2020 4 8 18 1425394.349
2020 4 8 19 1441236.151
2020 4 8 20 1395880.166
2020 4 8 21 1258905.655
2020 4 8 22 1178624.990
2020 4 8 23 1122461.673
2020 4 9 0 1096171.429
2020 4 9 1 1055934.016
2020 4 9 2 1029056.380
2020 4 9 3 1024005.886
2020 4 9 4 1063993.938
2020 4 9 5 1157343.901
2020 4 9 6 1214592.037
2020 4 9 7 1259836.580
2020 4 9 8 1341151.396
2020 4 9 9 1431018.404
2020 4 9 10 1482032.604
2020 4 9 11 1501182.775
2020 4 9 12 1523085.625
2020 4 9 13 1628933.287
2020 4 9 14 1637290.268
2020 4 9 15 1646217.542
2020 4 9 16 1597688.045
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2020 4 9 17 1587509.488
2020 4 9 18 1531486.823
2020 4 9 19 1581253.262
2020 4 9 20 1543834.220
2020 4 9 21 1465527.682
2020 4 9 22 1339273.439
2020 4 9 23 1231801.601
2020 4 10 0 1183438.313
2020 4 10 1 1145718.638
2020 4 10 2 1105972.287
2020 4 10 3 1076331.325
2020 4 10 4 1094103.109
2020 4 10 5 1150931.772
2020 4 10 6 1222299.130
2020 4 10 7 1217694.644
2020 4 10 8 1250922.266
2020 4 10 9 1281351.406
2020 4 10 10 1301838.219
2020 4 10 11 1286994.829
2020 4 10 12 1290302.419
2020 4 10 13 1284278.417
2020 4 10 14 1277858.869
2020 4 10 15 1253656.983
2020 4 10 16 1237978.667
2020 4 10 17 1181330.037
2020 4 10 18 1162244.061
2020 4 10 19 1181390.208
2020 4 10 20 1180530.351
2020 4 10 21 1123681.993
2020 4 10 22 1080824.421
2020 4 10 23 1048174.472
2020 4 11 0 1017411.042
2020 4 11 1 974438.840
2020 4 11 2 963394.723
2020 4 11 3 945581.962
2020 4 11 4 964283.887
2020 4 11 5 1010198.061
2020 4 11 6 1041248.629
2020 4 11 7 1087587.455
2020 4 11 8 1109682.000
2020 4 11 9 1138017.146
2020 4 11 10 1138835.956
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2020 4 11 11 1134676.564
2020 4 11 12 1124194.197
2020 4 11 13 1110448.591
2020 4 11 14 1122659.791
2020 4 11 15 1123775.090
2020 4 11 16 1131202.579
2020 4 11 17 1130189.965
2020 4 11 18 1112475.606
2020 4 11 19 1157014.903
2020 4 11 20 1154285.223
2020 4 11 21 1102908.859
2020 4 11 22 1033462.317
2020 4 11 23 954178.607
2020 4 12 0 901340.797
2020 4 12 1 883776.829
2020 4 12 2 875017.751
2020 4 12 3 879635.551
2020 4 12 4 889433.644
2020 4 12 5 921663.553
2020 4 12 6 958843.160
2020 4 12 7 1015928.625
2020 4 12 8 1056475.799
2020 4 12 9 1067087.505
2020 4 12 10 1090026.142
2020 4 12 11 1095035.612
2020 4 12 12 1118355.084
2020 4 12 13 1128563.571
2020 4 12 14 1143812.757
2020 4 12 15 1171781.412
2020 4 12 16 1202352.664
2020 4 12 17 1217882.170
2020 4 12 18 1206628.547
2020 4 12 19 1261374.085
2020 4 12 20 1263867.315
2020 4 12 21 1171683.471
2020 4 12 22 1064957.141
2020 4 12 23 1020512.841
2020 4 13 0 947543.889
2020 4 13 1 914504.025
2020 4 13 2 911726.178
2020 4 13 3 910002.934
2020 4 13 4 1005042.430
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2020 4 13 5 1143042.111
2020 4 13 6 1188144.800
2020 4 13 7 1249313.764
2020 4 13 8 1294871.277
2020 4 13 9 1371464.460
2020 4 13 10 1414787.819
2020 4 13 11 1466278.680
2020 4 13 12 1520145.616
2020 4 13 13 1554708.297
2020 4 13 14 1544425.381
2020 4 13 15 1506080.801
2020 4 13 16 1574836.604
2020 4 13 17 1552763.325
2020 4 13 18 1536068.233
2020 4 13 19 1561016.653
2020 4 13 20 1497872.176
2020 4 13 21 1345529.551
2020 4 13 22 1198702.907
2020 4 13 23 1130511.106
2020 4 14 0 1087773.557
2020 4 14 1 1044431.807
2020 4 14 2 1025884.723
2020 4 14 3 1020844.470
2020 4 14 4 1065235.582
2020 4 14 5 1184954.112
2020 4 14 6 1258644.457
2020 4 14 7 1277488.783
2020 4 14 8 1309839.798
2020 4 14 9 1363236.553
2020 4 14 10 1382655.972
2020 4 14 11 1376830.731
2020 4 14 12 1369769.847
2020 4 14 13 1362169.444
2020 4 14 14 1324025.066
2020 4 14 15 1273496.300
2020 4 14 16 1258983.765
2020 4 14 17 1251071.499
2020 4 14 18 1251278.922
2020 4 14 19 1317250.195
2020 4 14 20 1295549.454
2020 4 14 21 1203668.372
2020 4 14 22 1127391.500
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2020 4 14 23 1067150.842
2020 4 15 0 1030296.790
2020 4 15 1 996527.705
2020 4 15 2 979001.400
2020 4 15 3 983788.869
2020 4 15 4 1051443.595
2020 4 15 5 1174457.756
2020 4 15 6 1248605.995
2020 4 15 7 1271200.424
2020 4 15 8 1299392.449
2020 4 15 9 1340934.806
2020 4 15 10 1363781.463
2020 4 15 11 1392363.229
2020 4 15 12 1378590.866
2020 4 15 13 1351330.350
2020 4 15 14 1304219.681
2020 4 15 15 1284099.653
2020 4 15 16 1254195.919
2020 4 15 17 1268268.240
2020 4 15 18 1270884.377
2020 4 15 19 1337822.065
2020 4 15 20 1296536.706
2020 4 15 21 1207729.623
2020 4 15 22 1134499.264
2020 4 15 23 1077416.570
2020 4 16 0 1036494.448
2020 4 16 1 1019486.512
2020 4 16 2 988153.599
2020 4 16 3 990879.221
2020 4 16 4 1056772.296
2020 4 16 5 1148611.931
2020 4 16 6 1211173.596
2020 4 16 7 1231692.338
2020 4 16 8 1286648.483
2020 4 16 9 1348830.174
2020 4 16 10 1379840.620
2020 4 16 11 1408871.561
2020 4 16 12 1424678.871
2020 4 16 13 1439246.764
2020 4 16 14 1441567.546
2020 4 16 15 1433762.081
2020 4 16 16 1430054.669
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2020 4 16 17 1420119.105
2020 4 16 18 1409972.269
2020 4 16 19 1455239.692
2020 4 16 20 1427056.158
2020 4 16 21 1319000.915
2020 4 16 22 1201448.201
2020 4 16 23 1141216.334
2020 4 17 0 1086477.106
2020 4 17 1 1050279.243
2020 4 17 2 1033763.483
2020 4 17 3 1031618.371
2020 4 17 4 1080661.845
2020 4 17 5 1186003.990
2020 4 17 6 1280470.123
2020 4 17 7 1320206.179
2020 4 17 8 1372783.505
2020 4 17 9 1413552.669
2020 4 17 10 1457724.470
2020 4 17 11 1511690.534
2020 4 17 12 1562119.728
2020 4 17 13 1611648.477
2020 4 17 14 1603060.113
2020 4 17 15 1617900.104
2020 4 17 16 1527904.886
2020 4 17 17 1489168.579
2020 4 17 18 1448929.789
2020 4 17 19 1451473.850
2020 4 17 20 1453254.415
2020 4 17 21 1349133.395
2020 4 17 22 1234780.468
2020 4 17 23 1144736.531
2020 4 18 0 1092934.045
2020 4 18 1 1046026.906
2020 4 18 2 995407.312
2020 4 18 3 954393.946
2020 4 18 4 959590.534
2020 4 18 5 1009690.220
2020 4 18 6 1011839.998
2020 4 18 7 1084716.105
2020 4 18 8 1124763.336
2020 4 18 9 1174989.601
2020 4 18 10 1218783.507
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2020 4 18 11 1252276.155
2020 4 18 12 1300767.161
2020 4 18 13 1353624.197
2020 4 18 14 1406322.908
2020 4 18 15 1444643.746
2020 4 18 16 1457699.373
2020 4 18 17 1438902.333
2020 4 18 18 1403722.149
2020 4 18 19 1399421.143
2020 4 18 20 1369109.231
2020 4 18 21 1241771.444
2020 4 18 22 1169209.447
2020 4 18 23 1100295.143
2020 4 19 0 1048999.737
2020 4 19 1 988994.762
2020 4 19 2 957222.682
2020 4 19 3 937900.934
2020 4 19 4 941357.906
2020 4 19 5 968527.984
2020 4 19 6 993824.593
2020 4 19 7 1048837.655
2020 4 19 8 1099298.203
2020 4 19 9 1150618.095
2020 4 19 10 1165275.280
2020 4 19 11 1198371.234
2020 4 19 12 1211503.715
2020 4 19 13 1213500.858
2020 4 19 14 1211412.382
2020 4 19 15 1242766.222
2020 4 19 16 1266111.760
2020 4 19 17 1284700.493
2020 4 19 18 1282829.493
2020 4 19 19 1332139.946
2020 4 19 20 1330283.845
2020 4 19 21 1235918.065
2020 4 19 22 1143512.494
2020 4 19 23 1073183.705
2020 4 20 0 1014084.247
2020 4 20 1 981568.812
2020 4 20 2 987022.930
2020 4 20 3 1000885.890
2020 4 20 4 1072029.871
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2020 4 20 5 1195114.099
2020 4 20 6 1345277.688
2020 4 20 7 1331927.380
2020 4 20 8 1365760.488
2020 4 20 9 1410924.461
2020 4 20 10 1388908.191
2020 4 20 11 1367599.655
2020 4 20 12 1356362.861
2020 4 20 13 1369397.866
2020 4 20 14 1344867.258
2020 4 20 15 1297289.020
2020 4 20 16 1277417.040
2020 4 20 17 1280814.051
2020 4 20 18 1268223.317
2020 4 20 19 1350553.540
2020 4 20 20 1291536.422
2020 4 20 21 1230273.405
2020 4 20 22 1152745.905
2020 4 20 23 1100951.447
2020 4 21 0 1053408.909
2020 4 21 1 1013685.853
2020 4 21 2 994742.728
2020 4 21 3 951618.961
2020 4 21 4 1034942.691
2020 4 21 5 1164821.675
2020 4 21 6 1228125.412
2020 4 21 7 1243132.065
2020 4 21 8 1255364.775
2020 4 21 9 1269728.388
2020 4 21 10 1289291.898
2020 4 21 11 1300026.714
2020 4 21 12 1324686.419
2020 4 21 13 1328883.855
2020 4 21 14 1290462.771
2020 4 21 15 1238528.658
2020 4 21 16 1229364.025
2020 4 21 17 1228807.514
2020 4 21 18 1233703.341
2020 4 21 19 1301311.151
2020 4 21 20 1290200.942
2020 4 21 21 1216380.971
2020 4 21 22 1135304.975
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2020 4 21 23 1072180.031
2020 4 22 0 1048342.220
2020 4 22 1 1023629.534
2020 4 22 2 993144.472
2020 4 22 3 998733.154
2020 4 22 4 1061397.805
2020 4 22 5 1183618.013
2020 4 22 6 1264167.675
2020 4 22 7 1278443.799
2020 4 22 8 1278575.523
2020 4 22 9 1318446.613
2020 4 22 10 1327341.318
2020 4 22 11 1313609.013
2020 4 22 12 1314997.727
2020 4 22 13 1304145.964
2020 4 22 14 1270430.765
2020 4 22 15 1234797.421
2020 4 22 16 1218790.074
2020 4 22 17 1217023.288
2020 4 22 18 1211649.247
2020 4 22 19 1263903.983
2020 4 22 20 1293454.918
2020 4 22 21 1211115.913
2020 4 22 22 1127793.932
2020 4 22 23 1052540.338
2020 4 23 0 1025265.186
2020 4 23 1 1031167.523
2020 4 23 2 1039343.086
2020 4 23 3 1043717.010
2020 4 23 4 1104831.548
2020 4 23 5 1246901.284
2020 4 23 6 1314434.402
2020 4 23 7 1338700.012
2020 4 23 8 1322561.041
2020 4 23 9 1359969.567
2020 4 23 10 1338136.304
2020 4 23 11 1334857.669
2020 4 23 12 1340783.344
2020 4 23 13 1298132.045
2020 4 23 14 1281133.769
2020 4 23 15 1233004.737
2020 4 23 16 1224383.160
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2020 4 23 17 1212637.702
2020 4 23 18 1195121.993
2020 4 23 19 1248912.650
2020 4 23 20 1276818.172
2020 4 23 21 1208135.459
2020 4 23 22 1117392.379
2020 4 23 23 1060066.988
2020 4 24 0 1052856.781
2020 4 24 1 1040119.739
2020 4 24 2 1044700.923
2020 4 24 3 1042815.552
2020 4 24 4 1114358.007
2020 4 24 5 1224545.711
2020 4 24 6 1307806.974
2020 4 24 7 1327169.853
2020 4 24 8 1318432.794
2020 4 24 9 1320672.076
2020 4 24 10 1307361.655
2020 4 24 11 1266628.457
2020 4 24 12 1238196.003
2020 4 24 13 1236209.547
2020 4 24 14 1229744.749
2020 4 24 15 1218674.323
2020 4 24 16 1203936.889
2020 4 24 17 1184218.713
2020 4 24 18 1188255.214
2020 4 24 19 1228841.192
2020 4 24 20 1228193.281
2020 4 24 21 1159155.008
2020 4 24 22 1108452.424
2020 4 24 23 1038361.491
2020 4 25 0 1009212.698
2020 4 25 1 948412.014
2020 4 25 2 940161.078
2020 4 25 3 916228.873
2020 4 25 4 932152.799
2020 4 25 5 984270.995
2020 4 25 6 1022103.699
2020 4 25 7 1077562.918
2020 4 25 8 1119348.065
2020 4 25 9 1164623.992
2020 4 25 10 1184268.246
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2020 4 25 11 1181250.449
2020 4 25 12 1173906.790
2020 4 25 13 1155923.873
2020 4 25 14 1148908.608
2020 4 25 15 1146276.554
2020 4 25 16 1143911.485
2020 4 25 17 1141380.692
2020 4 25 18 1142640.404
2020 4 25 19 1172378.883
2020 4 25 20 1161285.029
2020 4 25 21 1116633.047
2020 4 25 22 1058919.301
2020 4 25 23 980503.672
2020 4 26 0 934615.763
2020 4 26 1 904900.489
2020 4 26 2 898091.971
2020 4 26 3 892036.258
2020 4 26 4 894927.052
2020 4 26 5 907005.070
2020 4 26 6 944052.140
2020 4 26 7 1037862.027
2020 4 26 8 1095035.363
2020 4 26 9 1102350.805
2020 4 26 10 1104833.929
2020 4 26 11 1095433.562
2020 4 26 12 1101021.964
2020 4 26 13 1079897.383
2020 4 26 14 1071687.326
2020 4 26 15 1079775.057
2020 4 26 16 1092158.436
2020 4 26 17 1108316.938
2020 4 26 18 1113766.292
2020 4 26 19 1160986.649
2020 4 26 20 1192367.078
2020 4 26 21 1138593.307
2020 4 26 22 1051191.220
2020 4 26 23 973182.251
2020 4 27 0 933815.990
2020 4 27 1 928556.756
2020 4 27 2 925484.666
2020 4 27 3 971759.879
2020 4 27 4 1053687.376



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 208 of 210
Seelye/Sinclair

2020 4 27 5 1172591.139
2020 4 27 6 1242007.612
2020 4 27 7 1285271.018
2020 4 27 8 1289173.301
2020 4 27 9 1303835.319
2020 4 27 10 1305735.696
2020 4 27 11 1318248.699
2020 4 27 12 1316492.952
2020 4 27 13 1304916.446
2020 4 27 14 1266646.173
2020 4 27 15 1262264.277
2020 4 27 16 1251205.082
2020 4 27 17 1245627.868
2020 4 27 18 1240735.263
2020 4 27 19 1261049.290
2020 4 27 20 1283211.613
2020 4 27 21 1194940.509
2020 4 27 22 1118464.650
2020 4 27 23 1067840.406
2020 4 28 0 1026670.947
2020 4 28 1 1002253.891
2020 4 28 2 992148.119
2020 4 28 3 989272.645
2020 4 28 4 1077091.258
2020 4 28 5 1191016.988
2020 4 28 6 1253494.111
2020 4 28 7 1272352.330
2020 4 28 8 1296296.213
2020 4 28 9 1313555.686
2020 4 28 10 1312384.065
2020 4 28 11 1312696.255
2020 4 28 12 1316706.743
2020 4 28 13 1310507.644
2020 4 28 14 1293197.637
2020 4 28 15 1266623.362
2020 4 28 16 1252766.606
2020 4 28 17 1247793.527
2020 4 28 18 1244479.310
2020 4 28 19 1258540.414
2020 4 28 20 1294292.649
2020 4 28 21 1204761.369
2020 4 28 22 1094561.254
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2020 4 28 23 1047646.095
2020 4 29 0 1018674.680
2020 4 29 1 986618.265
2020 4 29 2 980901.010
2020 4 29 3 975668.301
2020 4 29 4 1056262.740
2020 4 29 5 1069931.613
2020 4 29 6 1060540.108
2020 4 29 7 1085193.082
2020 4 29 8 1088879.719
2020 4 29 9 1109530.934
2020 4 29 10 1279675.565
2020 4 29 11 1354208.607
2020 4 29 12 1373623.453
2020 4 29 13 1363938.847
2020 4 29 14 1358922.851
2020 4 29 15 1331461.288
2020 4 29 16 1296642.438
2020 4 29 17 1254869.678
2020 4 29 18 1233956.540
2020 4 29 19 1271828.414
2020 4 29 20 1285024.932
2020 4 29 21 1217244.724
2020 4 29 22 1137920.857
2020 4 29 23 1071452.059
2020 4 30 0 1036099.522
2020 4 30 1 993528.767
2020 4 30 2 969992.113
2020 4 30 3 956010.322
2020 4 30 4 1017662.185
2020 4 30 5 1127483.453
2020 4 30 6 1186405.174
2020 4 30 7 1222771.911
2020 4 30 8 1237021.561
2020 4 30 9 1252205.873
2020 4 30 10 1275500.782
2020 4 30 11 1310600.161
2020 4 30 12 1321528.243
2020 4 30 13 1304816.209
2020 4 30 14 1264253.296
2020 4 30 15 1248375.877
2020 4 30 16 1211757.270



 Case No. 2018-00295
Attachment to Response to US DOD-1 Question No. 47

Page 210 of 210
Seelye/Sinclair

2020 4 30 17 1196940.720
2020 4 30 18 1198124.685
2020 4 30 19 1210490.108
2020 4 30 20 1238330.514
2020 4 30 21 1196611.756
2020 4 30 22 1136016.183
2020 4 30 23 1083760.984



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 48 

 
Responding Witness:  William Steven Seelye  

 
Q-48. Please explain how the LOLP methodology was applied to the production demands 

for the base period, winter peak and summer peak. 
 
A-48. The hourly Loss of Load Probabilities are multiplied by the hourly loads of each 

class for each hour of the test year and then summed in total to calculate the LOLP 
allocation in the Cost of Service Study. 

 



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 49 

 
Responding Witness:  William Steven Seelye / David S. Sinclair  

 
Q-49. Please provide for each calendar month in the cost of service test year, the highest 

hourly peak demand. 
 
A-49. See attached. 
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Year Month LGE System Max Hourly kWh
2019 5 2,183,591                                      
2019 6 2,387,027                                      
2019 7 2,537,946                                      
2019 8 2,679,866                                      
2019 9 2,404,579                                      
2019 10 1,725,807                                      
2019 11 1,634,640                                      
2019 12 1,661,413                                      
2020 1 1,816,534                                      
2020 2 1,667,954                                      
2020 3 1,710,687                                      
2020 4 1,646,218                                      



 

 

LOUISVILLE GAS AND ELECTRIC COMPANY 
 

Response to First Request for Information of the U. S. Department of Defense 
Dated November 13, 2018 

 
Case No. 2018-00295 

 
Question No. 50 

 
Responding Witness:  William Steven Seelye  

 
Q-50. For the peak demand data provided in Question DOD 1-50, please provide the 

portion of the peak demand used by each rate class in the cost of service study. 
 
A-50. The information required to determine the portion of peak demand used by each 

rate class is provided in the Excel attachment to the response to AG 1-137. 
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