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Parameter 

MU 
AR1 ,I 
M2'1 
M 2 , 2  
NUMI 
NUM2 
NUMB 
NUM4 

Kentucky Power Company 
CITY OF OLIVE HILL 

The ARIMA Procedure 

Condit ional  Least Squares Est imat ion 

Standard Approx 
Estimate E r r o r  t Value Pr > / t i  Lag Var iable 

20374.7 
-0.25565 
-0.57841 
-0,33914 

1375.3 
321 "59855 
1301923.5 
2642705 I 6 

11961 . 4  
0.10533 
0.1 1023 
0.10822 

572.48992 
316.92741 

155280.3 
220694.4 

1 .70 
-2.43 
-5.25 
-3.13 
2.40 
1.01 
8.38 

11.97 

0.0920 
0.0173 
< ~ 0001 
0 I 0023 
0.0184 
0.3130 
< " 0001 
c ,0001 

0 
2 

12 
24 

0 
0 
0 
0 

Constant Estimate 49057.76 
Variance Estimate 6.818E10 
Std E r ro r  Estimate 261107.9 
A I C  2674.839 
SBC 2695.354 
Number o f  Residuals 96 

* A I C  and SEC do no t  i nc lude  l o g  determinant. 

KWH 
w 
KWH 
KWH 
bcdd65 
bhdd55 
OLVl 
OLV2 

S h i f t  

0 
0 
0 
0 
0 
0 
0 
0 



Kentucky Power Company 
CITY OF OLIVE HILL 

The ARIMA Procedure 

Corre la t ions o f  Parameter Estimates 

KWH KW KW KWH bcdd65 bhdd55 OLVI OLV2 
MU AR1,l M2,l AR2,Z NUMI NUM2 NUMB NUM4 

Variable 
Parameter 

wti 
KWH 
KWH 
KWH 
bcdd65 
bhdd55 
OLVl 
OLV2 

MU 
ARI ,l 
AR2,l 
AR2,2 

NlJMl 
NUM2 
NUM3 
NUM4 

1 .ooo 
-Or 004 
-0 026 
0 "001 

-0.080 
0.028 
0.005 

-0.001 

-0.004 
1 .ooo 
0.068 
0.041 

-0.099 
-0.107 
0.044 
0 047 

-0.026 
0.068 
1 .OD0 
0.406 
0.309 
0.027 

-0.097 
0.oao 

0 ~ 001 
0.041 
0 I 408 
1.000 
0.062 
0.056 
0.021 

-0.127 

-0.080 
-0.099 
0.309 
0.062 
1 .ooo 
-0 I 007 
-0.054 
0.008 

0.028 
-0.107 
0.027 
0-056 

-0.007 
1 .ooo 
0.017 
0.031 

0.005 
0.044 

-0.097 
0.021 

-0.054 
0.017 
1 .ooo 
-0 ~ 020 

-0.001 
0.047 
0,020 

-0.127 
0.008 
0.031 

-0.020 
1 .ooo 

Autocorre la t ion Check of Residuals 

To Chi -  Pr > 
Lag $quare OF ChlSq ----.----.-------.--Auto~o~relatlons..--.~.~".--~~-.-. 

6 1.96 3 0.5804 -0.085 -0.017 -0.013 -0.049 0.080 0.052 
12 8.61 9 0.4740 -0.147 -0.110 0.033 -0.158 -0.014 -0.045 
18 18 44 15 0.2403 0.099 -0.016 -0.081 -0.212 0.142 0.046 
24 22.57 21 0.3674 0.064 0.122 -0.019 0.051 0.085 -0.061 

Autocorre la t ion P lo t  of Residuals 

Lag Covariance Cor re la t i on  - 1  9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 Std Error  

0 6.81773E10 1.00000 I 
1 -5.80875E9 -.08520 I 
2 -1.17754E9 -.01727 \ 
3 -893188645 -.01310 I 
4 -3.37401E9 -.04949 I 
5 5437013399 0.07975 1 

I.CI***t~*t~.~~*.r*=* I 0 

" I  I 0.102800 
I **I  . I 0.102062 

. I "  1 0.102831 
" * I  " I 0.102848 
I I** . 1 0.103096 
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Lag 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
20 
21 
22 
23 
24 

Covariance 

3577622036 
-9.98807E9 
-7.49302E9 
2253030780 
-1.0757E10 
-940831110 

-3.0599E9 
6748032063 

- 1.0867E9 
- 5.  W268E9 
-1.4439El0 
9670482256 
3104955844 
43471 19921 
8313065654 
-1.26188E9 
3466604688 
5816357781 
-4.14603E9 

Kentucky Power Company 
CITY OF OLIVE H I L L  

The MIMA PWCedUre 

Autocorrelat ion Plot  of Residuals 

Correlat ion -1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1 

0.05248 
. (. 14650 
- 10990 
0 03305 
~. 15778 
-.01380 
. "04488 
0 " 09898 
-.01597 
- ,081 30 
-.21178 
0.141 64 
0.04554 
0 I 06376 
0.12193 
- .  01851 
0.05085 
0.08531 
- .06081 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. ( *  . 
"***I  . 
. * * I  . 
. I= . 
.***I , 

. I "  

. ' 1  " 

" 1 -  . 
, I .  . ** I  . 
****I . 

" I*** . 
. ( 1  . 
. I f  I 

" I-* " 

, I .  
I I *  . 
. I** . 
. * I  . 

marks two standard e r r o r s  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Std Error 

0.103736 
0.10401 2 
0 ~ 1061 40 
0.107319 
0.107425 
0.109812 
0" 109830 
0.110021 
0.110945 
0 1 I0969 
0.11 1588 
0.115699 
0.117496 
0,117580 
0.118039 
0.119344 
0.119374 
0.119599 
0.120232 
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Lag 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 

Correlation 

0,15440 
0.00875 

-0.03140 
0.03734 

-0,14263 
-0.01650 
0.18184 
0.27526 
0.01768 
0.05657 

-0.01 000 
-0.00309 
-0.15395 
0,05449 
0.14165 
0.19727 

-0 .I14905 
-0.00450 
- 0.06705 
-0.12187 
-0 "00001 
-0.00746 
-0.00240 
0.06739 

Kentucky Power Company 
CITY DF OLIVE HILL 

The ARIMA Procedure 

Inverse Autocorrelations 

- 1 9 0 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 0 9 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Lag 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Correlat ion 

-0.08520 
-0 02471 
-0.a1685 
-0.05296 
0.07089 
0 06395 
-0.13744 
-0.13656 
0.07 727 
-0.16983 
-0.07683 
-0.05401 
0.12557 
-0 I 031 18 
-0.11286 
-0.24402 
0.08288 

-0.01645 
0.02664 
0.14239 
0.10078 
0.00852 
0.0251 1 
-0.08623 

Kentucky Power company 
CITY OF OLIVE HILL 

The ARIMA Procedure 

P a r t i a l  Autocorrelations 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1  

Model f o r  var iable  KWH 

Estimated In t e rcep t  20374.7 
Period(s)  o f  Differencing 12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Kentucky Power Company 
CITY OF OLIVE H I L L  

The ARTMA Procedure 

Autoregressive Factors 

Factor 1: 1 + 0.25565 8 * * ( 2 )  
Factor 2 :  1 + 0.57841 8** (12)  e 0.33914 B”(24) 

Input Number 1 

Input Variable 
Per iod(s)  of Oifferencing 
Overall Regression Factor 

Input Number 2 

Input Variable 
Per iod(s)  of Oifferencing 
Overall Regression Factor 

Input Number 3 

Input Variable 
Per iod(s)  of Differencing 
Overall Regression Factor 

Input Number 4 

Input Variable 
Pe r iod ( s )  o f  Differencing 
Overall Regression Factor 

bcdd65 
12 

1375.334 

bhdd55 
12 

321.5986 

OLVl 
12 

1301 924 

OLV2 
12 

2642706 
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Parameter 

MU 
MA1,l 
m 1 , 2  
m 1 , 1  
m 2 , 1  
m2,2 
NUMI 
NUM2 
NUM3 
NUM4 

Estimate 

4068371 .4 
-0.34437 
0 I 49806 
0 I 98444 
0.21782 
0 39769 

1784.0 
16Z2?2.8 

7326494.0 
2864532.6 

Kentucky Power Company 
CITY OF VANCEBURG 

The ARIMA Procedure 

Conditional Least Squares Estimation 

Standard 
Error 

204767.3 
0 I 09887 
0.12252 
0.06723 
0.10793 
0.11282 

800.04952 
428.31994 
374234 I 5 
236329.3 

t value 

19.87 
-3.48 
4.07 

14.64 
2.02 
3.53 
2.23 
3.79 

19.58 
12.12 

Constant Estimate 
Variance Estimate 
Std Error Estimate 
AIC 
sac 
Number o f  Residuals 

Approx 
Pr > It1 Lag 

<.0001 0 
0.0008 11 
0.0001 12 
<.0001 12 
0,0467 1 
0.0007 17 
0.0284 0 
0.0003 0 
c .0001 0 
c .aooi 0 

24342.11 
1.841Ell 

2772.004 
2797 I 648 

96 

42908a. 5 

* AIC and SEC do not include log determinant. 

VariabLe 

KWH 
KWH 
KWH 
KWH 
KWH 
KWH 
bcdd65 
bhdd55 
VNCl 
VNCP 

Shif t  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Variable 

Paramefer 
vNc2 

NUM4 

KWH Mil 
0.216 

0 096 

0.092 

0.063 

0.009 

0.049 

0.177 

0.244 

0.095 

1.000 

KWH MA1,l 

KWH MA1,2 

KWH AR1,l 

Icwn AR2,l 

KWH m2,2 

bcdd65 NUMl 

bhdd55 NUMZ 

VNC 1 NlJM3 

VNC2 NUM4 

To 
Lag 

6 
12 
18 
24 

KWH 

MU 

1.000 

-0.011 

-0.041 

-0.094 

0.259 

-0.024 

-0.562 

-0.617 

-0.044 

0.216 

Chi- 
Square 

4.88 
8.21 

10.80 
15.75 

KWH 

MA1,1 

-0.011 

1.000 

0.261 

0.187 

0.138 

0.040 

-0.057 

0.028 

-0 308 

-0.096 

DF 

Kentucky Power Company 
CITY OF VANCEBURG 

The ARIMA Procedure 

Correlat ions of Parameter Estimates 

KWH 

MA1,2 

-0.041 

0.261 

1.000 

0.625 

0.008 

-0.103 

-0.018 

-0.068 

0.238 

-0.092 

KwH 

ar1,1 

-0.094 

0.187 

0 I 625 

1.000 

-0.132 

-0.300 

0 "090 

0 I 045 

0.102 

-0.063 

KWH 

ar2,1 

0.259 

0.136 

0,008 

-0.132 

1.000 

-0.205 

-0.312 

-0.271 

I 0.072 

-0.009 

KWH 

AR2,Z 

-0.024 

0.040 

-0.103 

-0.300 

-0.205 

1 .ooo 

0.035 

0.077 

-0.064 

0.049 

bcdd65 

NUMl 

-0 I 562 

-0.057 

-0.018 

0 "098 

-0.312 

0.035 

1.000 

0.481 

0.102 

-0.177 

Autocorrelation Check of Residuals 

pr > 
ChiSq _I___-._______._____ Autocorrelat ions--  

1 0.0272 -0.075 O.1fI 0.034 0.102 
7 0.3147 0.103 -0.046 0.088 0.086 

13 0.6279 0.OM -0.001 -0.016 0.118 
19 0.6738 0.030 0.057 -0.027 0,137 

bhdd55 

NUMZ 

-0.617 

0.028 

-0.068 

0.045 

-0.271 

0 ~ 077 

0.481 

1 .000 

0.015 

-0.244 

0.092 
-0.041 
0.014 

-0.036 

VNC 7 

NUM3 

-0.044 

-0.308 - 

0.238 . 

0.102 ~ 

-0.072 - 

-0.064 

0.102 ~ 

0.015 - 

1.000 

0.095 

0.099 
0.037 
0 029 
0.117 
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Kentucky Power company 
CITY OF VANCEBURG 

The ARIMA Procedure 

AutocorreLation P lo t  of  Residuals 

Lag 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Covariance 

1.84117E11 
-1.3803E10 
2.05279E10 
6283713580 
1.87465E10 
1.68935El0 
1.82631E10 
1.90037E10 
8.44032E9 

1.61725El0 
1.58312ElO 
-7.49259E9 
6788102581 
1.54804E10 
-116993951 
-3.03617E9 
2 I 16706E10 
2528676235 
5406035964 
5522882059 
1.04667E10 
-5.05535E9 
2.5238E10 

-6.70778E9 
2.15595ElO 

Cor re la t i on  

1 . 00000 
~ .07497 
0.11149 
0.03413 
0.10182 
0.09175 
0 " 09919 
0.10322 
. 04584 
0.08784 
0.08598 
. ~ 04069 
0.03687 
0.08408 
. .00064 
-.01649 
0.11770 
0.01373 
0.02936 
0.03000 
0.05685 
~. 02746 
0 13708 
- I 03643 
0.11710 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1  Std Error  

0 
0.102062 
0 102634 
0.103888 
0.104005 
0.105038 
0.105870 
0.106833 
0.107867 
0 I 108070 
0. lOBBl1 
0.109516 
0.109674 
0.109803 
0.110471 
0.110472 
0.110497 
0.11 1796 
0.111813 
0.111893 
0.111977 
0.112277 
0,112347 
0.114076 
0.1141 97 

': marks two standard Bfrors  
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Kentucky Power Company 
C I T Y  OF VANCEBURG 

Lag 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Cor re la t i on  

0.06718 
-0.06824 
0.01481 

-0.06237 
-0.12379 
-0.08297 
-0.06274 
0.06982 

-0.04503 
-0.05517 
0.10125 
0 021 66 

-0.07769 
0.0351 3 
0 I 05484 

-0.09445 
-0  I 004 1 1 
0.01 109 
0.01 066 

-0.00331 
0.00354 

-0.05730 
0.03553 

-0.09878 

The ARIMA Procedure 

Inverse Autocorrelat ions 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Lag 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Cor re la t i on  

-0.07437 
0.10647 
0.05043 
0.09772 
0 I 10003 
0 I 09547 
0.09714 

-0.06617 
0 I 03494 
0.07605 

-0.07553 
-0.01 039 
0.07694 

-0  I 01 150 
-0.04260 
0.09542 
0.02837 
0.01376 

-0.00092 
0.03768 

-0.02444 
0 " 091 08 

-0 "05706 
0.10931 

Kentucky Power Company 
CITY OF VANCEBURG 

The ARIMA Procedure 

P a r t i a l  Autocorrelat ions 

- 1 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 6 9 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Model f o r  va r iab le  KWH 

Estimated In te rcep t  4068371 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Kentucky Power Company 
C I T Y  OF VANCEBURG 

The ARIMA Procedure 

Autoregressive Factors 

Factor 1: 1 ~ 0.96444 8**(12) 
Factor 2: 1 . 0.21782 B * * ( I )  - 0.39769 6'*(17) 

Moving Average Factors 

Factor 1: 1 f 0.34437 B"( l1)  

I npu t  Number I 

I npu t  Var iable 
Overa l l  Regression Factor 

I npu t  Number 2 

Inpu t  Var iable 
Overa l l  Regression Factor 

I npu t  Number 3 

I npu t  Var iable 
Overa l l  Regression Factor 

I npu t  Number 4 

Inpu t  Var iable 
Overa l l  Regression Factor 

0.49806 B**(l2) 

bcdd65 
1783.964 

bhdd55 
1622.764 

WC 1 
7326494 

VNC2 
2864533 
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