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F | FHKE BHFEE| EEGDP
(°c) (MWh) | (10 {&F)
temp epwr gdp

1963 27.7 2,040,232 94,724.0
1964 29.6 2,311,383 105,319.5
1965 28.3 2,435,208 111,294.3
1966 28.7 2,803,528 122,700.2
1967 29.2 3,256,401 136,300.2
1968 26.8 3,648,915 152,532.1
1969 28.1 4,174,350 170,764.5
1970 28.2 4,869,602 188,323.1
1971 274 5,154,637 196,588.9
1972 270 5,637,904 213,129.0
1973 28.8 6,431,758 230,248.8
1974 28.1 6,137,769 227,427.7
1975 27.7 6,389,734 234,458.7
1976 274 6,861,159 243,778.5
1977 278 7,275,438 254 481.2
1978 29.6 7,985,345 267,897.5
1979 29.1 7,944,478 282,588.9
1980 26.6 7,503,925 290,551.1
1981 274 8,274,886 299,762.6
1982 27.2 7,757,989 308,927.2
1983 294 8,721,052 316,100.7
1984 294 9,410,314 328,483.5
1985 29.2 9,966,056 342,950.3
1986 28.2 9,739,775 352,879.9
1987 28.7 10,383,080 367,555.7
1988 279 9,874,761 390,325.3
1989 28.0 10,805,938 409,183.5
1990 295 12,622,070 429,985.5
1991 28.1 12,509,973 446,315.1
1992 28.2 12,305,040 450,876.5
1993 26.6 11,580,175 452,281.5
1994 30.2 13,836,826 455,197.3
1995 30.3 13,820,544 461,893.5
1996 28.3 14,261,048 485,219.0
1997 285 13,484,291 492,954.2
1998 294 13,994,349 480,586.8
1999 29.1 13,735,475 481,561.8
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Welcome to Minitab, press F1 for help.
Regression Analysis: lepwr versus temp, Igdp

The regression equation is
lepwr = 0.874 + 0.0211 temp + 1.14 lgdp

Predictor Coef SE Coef T P
Constant 0.8740 0.3099 2.82 0.008
temp 0.021146 0.008990 2.35 0.025
Igdp 1.14458 0.01821 62.86 0.000
S = 0.05164 R-Sq = 99.2% R-Sq(adj) = 99.1%

Analysis of Variance

Source DF SS MS F p
Regression 2 11.0602 5.5301 2073.95 0.000
Residual Error 34 0.0907 0.0027

Total 36 11.1509

Source DF Seq SS

temp 1 0.5226

Igdp 1 10.5376

Durbin-Watson statistic = 0.71
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Equation 3

FIRST-ORDER SERIAL CORRELATION OF THE ERROR

Objective function:
Grid search for starting value(s)
Working space used: 1269
STARTING VALUES

CONVERGENCE ACHIEVED AFTER 3 ITERATIONS

GLS2 (drop first obs.; conditional SSR)

CRIT= 0.45784E-03
CRIT= 0.97160E-08
CRIT= 0.23099E-16

C TEMP LGDP RHO
VALUE 1.06708 0.031798 1.10556 0.70000
F= -68.433 FNEW= -68.434 1SQZ= 0 STEP= 1.0000
F= -68.434 FNEW= -68.434 1SQZ= 0 STEP= 1.0000
F= -68.434 FNEW= -68.434 1SQZ= 1 STEP= 0.50000
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6 FUNCTION EVALUATIONS.

Dependent variable: LEPWR
Current sample: 1964 to 1999
Number of observations: 36

Mean of dep. var. = 15.8480 Adjusted R-squared = _994557
Std. dev. of dep. var. = .519811 Durbin-Watson = 2.16671
Sum of squared residuals = 047065 Rho (autocorrelation coef.) = .697419
Variance of residuals = .147079E-02 Schwarz B.1.C. = -61.2665
Std. error of regression = 038351 Log likelihood = 68.4335
R-squared = .995023
Standard
Parameter Estimate Error t-statistic P-value
C 1.06227 .694448 1.52966 [-126]
TEMP .031781 .545818E-02  5.82269 [-000]
LGDP 1.10597 .054445 20.3137 [-000]
RHO .697419 .120629 5.78150 [-000]

Standard Errors computed from analytic second derivatives
(Newton)
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Regression Analysis: lepwr versus temp, Igdp, lepwrl

The regression equation is
lepwr = 0.658 + 0.0255 temp + 0.631 lIgdp + 0.414 lepwrl

36 cases used 1 cases contain missing values

Predictor Coef SE Coef T P

Constant 0.6577 0.3012 2.18 0.036

temp 0.025454 0.008000 3.18 0.003

Igdp 0.6309 0.1524 4.14 0.000

lepwrl 0.4144 0.1238 3.35 0.002

S = 0.04515 R-Sq = 99.3% R-Sq(adj) = 99.2%

Analysis of Variance

Source DF SS MS F P
Regression 3 9.3919 3.1306  1535.86 0.000
Residual Error 32 0.0652 0.0020

Total 35 9.4571

Source DF Seq SS

temp 1 0.3311

Igdp 1 9.0379

lepwrl 1 0.0228

Durbin-Watson statistic = 1.59
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Equation 4

FIRST-ORDER SERIAL CORRELATION OF THE ERROR

Objective function: GLS2 (drop first obs.; conditional SSR)
INSTRUMENTS: C TEMP LGDP LEPWR(-1) TEMP(-1) LGDP(-1) LEPWR(-2)

NOTE: Lagged dependent variable(s) present
Grid search for starting value(s)

*** WARNING in line 9 Procedure AR1: Missing values for series ====>
LEPWR(-1): 1, LEPWR(-1): 1, TEMP(-1): 1, LGDP(-1): 1, LEPWR(-2): 2

Working space used: 2577
STARTING VALUES

C TEMP LGDP LEPWR(-1) RHO
VALUE 2.01813 0.034224 1.14742 -0.096533 0.70000

F= 0.13258E-02 FNEW= 0.12734E-02 1SQZ= 0O STEP= 1.0000 CRIT= 0.47329E-01
F= 0.12734E-02 FNEW= 0.12725E-02 1SQZ= 0O STEP= 1.0000 CRIT= 0.76887E-03
F= 0.12725E-02 FNEW= 0.12725E-02 1SQZ= 0O STEP= 1.0000 CRIT= 0.52278E-07
F= 0.12725E-02 FNEW= 0.12725E-02 1SQZ= 0O STEP= 1.0000 CRIT= 0.31143E-15

CONVERGENCE ACHIEVED AFTER 4 ITERATIONS

8 FUNCTION EVALUATIONS.

Dependent variable: LEPWR
Current sample: 1966 to 1999
Number of observations: 34

Mean of dep. var. = 15.9167

Std. dev. of dep. var. .445997

Sum of squared residuals = .037207
Variance of residuals = .128300E-02

Std. error of regression = .035819

R-squared = .994334

Adjusted R-squared = .993552

Durbin-Watson = 2.22323

Rho (autocorrelation coef.) = .671301

E*PZ*E .127253E-02
Standard
Parameter Estimate Error t-statistic P-value
C 1.88675 .853587 2.21037 [.027]
TEMP .034306 .540329E-02  6.34909 [-000]
LGDP 1.14072 .138734 8.22235 [.000]
LEPWR(-1) -.083231 .120781 -.689109 [-491]
RHO .671301 .131985 5.08618 [-000]

Standard Errors computed from

analytic second derivatives

(Newton)
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Electric Power Demand (KEPCO Area) 1963-1999

165 — 199;%%.9; e 3090 o0
° 198 986 1987 19@@
81 *
1980 19.%%7 1977 197941978
° 9078 (g7 1973
< 1972 ¢ e .
2 155 — o 19 1970
2 196%
1968 o
° 1967
1966 °
[ ]
1965 1964
1963 °
145 °
I T T T I
26.5 27.5 28.5 29.5 30.5
temp

gbobOolee3ldn 6700 goooooooooooooooooooobooon

gboboboobobobobobobobobobo ebPOOOO0 30DODODODODO
g

Electric Power Demand (KEPCO Area)

Uboobobob 1963019700 500000000 DLOODLOODODLDODLODODODODO
1968000 199900 0000LO0ODO0O0O0O0O0OODLDODOOOOO0OOD

5/8



7/11/010 7/19/01 0 0 0

2001 F£E Ta/ARNYOR
goo0oooooooooooooaon
Output-5

Results for: Subset of Worksheet 1
Regression Analysis: lepwr versus temp, Igdp

The regression equation is
lepwr = 1.64 + 0.0396 temp + 1.04 lgdp

Predictor Coef SE Coef T P
Constant 1.6376 0.2662 6.15 0.000
temp 0.039581 0.007431 5.33 0.000
Igdp 1.04375 0.02174 48.02 0.000

S = 0.03761 R-Sq = 99.1% R-Sq(adj) = 99.0%

Analysis of Variance

Source DF SS MS F P

Regression 2 4.4061 2.2031  1557.09 0.000

Residual Error 29 0.0410 0.0014

Total 31 4.4472

Source DF Seq SS

temp 1 1.1436

Igdp 1 3.2625

Unusual Observations

Obs temp lepwr Fit SE Fit Residual St Resid
2 28.1 15.2445 15.3249 0.0145 -0.0804 -2.32R
21 27.9 16.1055 16.1798 0.0093 -0.0744 -2.04R

R denotes an observation with a large standardized residual

Durbin-Watson statistic = 1.11
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Equation 7

FIRST-ORDER SERIAL CORRELATION OF THE ERROR

Objective function: GLS2 (drop first obs.; conditional SSR)
Grid search for starting value(s)
Working space used: 1149
STARTING VALUES

C TEMP LGDP RHO
VALUE 1.92169 0.038405 1.02420 0.40000

F= -63.004 FNEW= -63.015 1SQZ= 0 STEP= 1.0000 CRIT= 0.21934E-01
F= -63.015 FNEW= -63.015 1SQZ= 0 STEP= 1.0000 CRIT= 0.25218E-05
F= -63.015 FNEW= -63.015 1SQZ= 0 STEP= 1.0000 CRIT= 0.64669E-12

CONVERGENCE ACHIEVED AFTER 3 ITERATIONS
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6 FUNCTION EVALUATIONS.

Dependent variable: LEPWR
Current sample: 1969 to 1999
Number of observations: 31

Mean of dep. var. = 16.0070 Adjusted R-squared = .990569
Std. dev. of dep. var. = .349650 Durbin-Watson = 1.96879
Sum of squared residuals = .031137 Rho (autocorrelation coef.) = .423263
Variance of residuals = .115320E-02 Schwarz B.1.C. = -56.1470
Std. error of regression = .033959 Log likelihood = 63.0150
R-squared = .991512
Standard
Parameter Estimate Error t-statistic P-value
1.93472 .433072 4.46744 [-000]
TEMP .038425 .592011E-02  6.49054 [-000]
LGDP 1.02314 .033854 30.2222 [-000]
RHO .423263 .157024 2.69553 [-007]

Standard Errors computed from analytic second derivatives
(Newton)
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Regression Analysis: lepwr versus temp, Igdp, lepwrl

The regression equation is

lepwr = 1.34 + 0.0398 temp + 0.729 lIgdp + 0.268 lepwrl

Predictor Coef SE Coef T P

Constant 1.3431 0.2648 5.07 0.000

temp 0.039806 0.006736 5.91 0.000

Igdp 0.7288 0.1182 6.17 0.000

lepwrl 0.26841 0.09934 2.70 0.012

S = 0.03409 R-Sq = 99.3% R-Sq(adj) = 99.2%

Analysis of Variance

Source DF SS MS F P
Regression 3 4.4146 1.4715 1266.04 0.000
Residual Error 28 0.0325 0.0012

Total 31 4._4472

Source DF Seq SS

temp 1 1.1436

Igdp 1 3.2625

lepwrl 1 0.0085

Unusual Observations

Obs temp lepwr Fit SE Fit Residual St Resid
21 27.9 16.1055 16.1736 0.0087 -0.0682 -2.07R
R denotes an observation with a large standardized residual
Durbin-Watson statistic = 1.98
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