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ABSTRACT

This study derives the implication of improving forecast power
by analyzing the continuous and cumulative effect of temperature
on daily maximum electricity consumption volatility in Korea.

During the recent summer of 2016, continuing irregular
high temperature phenomena caused the sudden increase in
both level and wolatility of electricity consumption. The
abrupt increase of electricity consumption volatility led the
uncertainty of electricity consumption forecast to increase, so
management and plan in electricity demand and supply
became complicated. In addition, social welfare reduction
amplified by progressive tax of electricity price had made
social issue concerning electricity price reform

The volatility of short-run electricity consumption such as
daily maximum electricity consumption is closely related to
weather factors. Especially, temperature is the most sensitive
factor changing electricity consumption volatility. Nevertheless,
it is not easy to forecast daily maximum electricity consumption
by using temperature because of the nonlinear relationship

between electricity consumption and temperature. Besides,
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additionally considering the other kinds of temperature and the
other weather factors increase the number of nonlinear
relationship between electricity consumption and temperature.

Not only present temperature level but also past temperature
variation can have an effect on electricity volatility. For
example, if temperature persists above or below a certain
threshold level without a deviation, electricity temperature can
be more higher than the case that temperature dose not
persist within a certain level range. Shin and Jo(2014a)
identified this past temperature variation as continuous and
cumulative temperature effect. Shin and Jo(2014a) empirically
found that continuous and cumulative temperature effect can
change daily maximum temperature volatility. Therefore, the
number of model for electricity consumption forecast increase
highly when considering continuous and cumulative
temperature effect.

Generally, we use model selection method when there are
many kinds of model for forecasting electricity consumption.
Although model selection by using statistical critera is easy
and intuitive, useful information loss from discarded models
occurs. This disadvantage can be expanded if discarded

models have forecast power above a certain level.



As the alternative for model selection, this study proposes
model averaging methods, which can improve forecast power
of electricity consumption by considering a variety of
nonlinear relationship between electricity consumption and
weather variables and minimizing useful information loss. In
this study, we consider 58 models and 8 model averaging
methods.

The empirical analysis results using daily data from
2014.1.1. to 2016.8.26. show that daily maximum electricity
volatility is affected by not only daily average temperature
but also maximum and minimum temperature. It is also found
that the shape of nonlinear relationship between electricity
consumption and temperature is respectively  different
according to the kind of temperature. With temperature, other
weather variables such as relative humidity and wind velocity
can change daily maximum electricity consumption only when
temperature level is above or below a certain level.

Being consistent with Shin and Jo(2014a), we propose
empirical analysis results that continuous and cumulative
temperature effect leads daily electricity temperature volatility
to enlarge. But, we additionally find that there can be a large

number of continuous and cumulative temperature effect

Abstract iii



changing electricity consumption. That is, by changing the
moving windows and the kinds of temperature, we can make
additional wuseful and helpful index for continuous and
cumulative temperature effects which were not considered in
Shin and Jo(2014a).

Finally, we conduct out of sample forecast in order to
compare model averaging with model selection for forecasting
daily maximum temperature consumption. Out of sample
forecast result shows that model averaging using exponential
AIC and SIC weights is the most accurate among all models
and methods. Compared with the best way of model
selection, model averaging methods using AIC and SIC
weights improve almost 5% forecast power. Therefore, it is
implied that model averaging methods using weighted
information of all considering models are more appropriate
than the way of selecting one model.

The implication of this study is that using continuous and
cumulative temperature effect and model averaging methods
are helpful to produce precise forecast result for the short-run
electricity consumption. Through improving forecast power of
electricity consumption, it is possible to achieve -electricity

market stability. For example, reducing electricity forecast



error can lead system marginal price volatility to be stable. In
addition, greenhouse gas from production and wuse of
electricity can be abated through exact forecast of daily
electricity consumption. Finally, if irregular high temperature
persists, price shocks caused by electricity pricing reform can
be expanded. That is, the influence of pricing reform can be
larger than expectation. Therefore, continuous and cumulative
temperature effects on electricity consumption should be
considered in order to achieve desirable and successful

electricity pricing reform.

Abstract v
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32? H, 348 (%) | 299 Qo9 | 3% Q1 | 239 (39 | 1B (10)
o W, 253 016 | % @30 | 84 8 | 1097 0P | A6 (1)
h TCE, ;, | 4678 (45) | 68 (35 | %46 (359 | 30  (09) | 027 (13
T, 034 101) | 1037 @O | 1% (020) | 362 (546 | v ()
3 H, I8 (8 | B3¢ @G®) | 34 () | 145 (1®B) | 48 (30D
3 W, 437 (029 | -160+ (085 | 561 (034 | 0B (O7) | B9 (10
TCE ;, | 03 (12 | 4® (13D | 210 15 | 38 @2 | 36 (1%
T L& 7)) | PI° (98] 85 (176
4 H, 183 (D) | 12 (12 1% (1)
3 w, DD (09 | B4 (10D BH (053
TCE, ;4 093 (16 | 13 (09D 4% (230)
2| R, A 7)& HA 71 HA 7)& A 71 HA 7]
3 01 72 ] 00 40 | 03 28 | 35 160 | 14 50
2 K 108 90 99
3t | AdjR? 062 063 065 064 065
= | sic 3% 1393 1390 1387 13.89
F@E 1%, DT 5%, O 10% FFES Ansi ()Y #e tHtolth v
= YA FAXA(T)olt
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(BE 7) M 80| HEQ| oS4t ¥ 28 XMz 9
L TH . A}
E';j RMSQE] ;‘zglf' AlC  SIC  7]e —5—2 % (7];(:5@ SR
) 28326 063 1379 1383 HT X X X 3
0] 28907 058 1392 1395 H1 X X X 3
3) 28745 061 1386 1388  HA X X X 2
“) 27990 064 1378 1383 WT 0 X X 3
) 27698 061 1386 1389 H1 0 X X 2
) 28397 062 1383 1387 HA 0 X X 2
Q) 27845 064 1378 1385 WT 0 0 X 3
@®) 27313 062 1384 1392 Hx 0 0 X 3
©) 28581 062 1383 1388 HA 0 0 X 2
(10) 28171 064 1378 1388 HT 0 0 B, 3 3
a1 27537 065 1376 1386 W 0 0 Bt 49 3
(12) 27601 065 1376 1385 W 0 0 B, 5 3
(13) 30004 067 1371 1384 HT 0 0 B, 6 4
(14) 30114 068 1367 1382 HT 0 0 B, 1¢ 5
(15) 27820 064 1378 1388 W 0 0 Ha, 3¢ 3
(16) 27623 064 1377 1387 HT 0 0 A3, 4y 3
17) 26914 065 1377 1386 W 0 0 Ha, 5Y 3
(18) 26817 065 1376 1385 HT 0 0 Ha, 6 3
o (19 28425 066 1374 1386 Wt 0 0 Az, 79 4
?;]: (20) 27876 064 1378 1388 H 0 0 HA. 3¢ 3
o Q1) 27819 065 1376 1386 H 0 0 AA. 4y 3
; (22) 27475 065 1375 1388 Hi 0 0 AA. 5 4
¢ (23) 27984 066 1374 1387 HT 0 0 AA. 6 4
(24) 27491 066 1374 1386  Hi 0 0 HA, 1¢ 4
(25) 27804 062 1384 1393 H1 0 0 B, 3¢ 3
(26) 26923 062 1382 1392 H1 0 0 B, 4 3
@7 28179 064 1379 1392 H1 0 0 B, 5 4
(28) 28962 066 1372 1385 A1 0 0 B, 6 4
(29) 29333 068 1367 1380 H1 0 0 i, 1Y 4
(30) 28163 062 1383 1392 Hx 0 0 A, 3¢ 3
Bl 27003 062 1383 1392 Hx 0 0 A, 4Y 3
(32) 26405 063 1382 1392 H1 0 0 A, 59 3
(33) 26077 063 1381 1390 Hx 0 0 A1, 6¥ 3
(34) 27988 066 1374 1387 Hx 0 0 HAw, 7¢ 4
(35) 27730 062 1383 1393 Hx 0 0 AA. 3 3
(36) 27367 063 1381 1390 H1 0 0 HA. 49 3
(37) 27151 065 1377 1389 FH1 0 0 HA. 59 4
(38) 27574 065 1376 1389 A1 0 0 HA. 0¥ 4
(39) 27222 065 1374 1384 A1 0 0 HA, 1¢ 3
40) 28741 062 1384 1390 HA 0 0 B, 3¢ 2
41) 28893 063 1380 1390 HA 0 0 B, 4¢ 3
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Sle TH. . A
;% ﬁMSij 2;17' AIC  SIC  7]& ; g_ & (7}2:5]7&) S
42 29562 064 1379 1391 HA 0 0 B, 5Y 4
43) 30481 066 1374 1387 HA 0 0 Hi, 6 4
44) 30073 067 1371 1384 HA 0 0 B, 7 4
45) 31203 063 1381 1390 HA 0 0 A, 3Y 3
g (46) 30061 063 1381 1390 A 0 0 A3, 4Y 3
o 47) 29039 063 1380 1390 HA 0 0 A1, 59 3
o 48) 27257 063 1381 1387 HA 0 0 A1, 6 2
; (49) 28483 064 1377 1387 HA 0 0 Hx, 7¢ 3
S (50) 28291 062 1384 1394 HA 0 0 HA. 3¢ 3
(1) 28515 063 1380 1393 HA 0 0 HA. 4¢ 4
(52) 28197 065 1377 1390 AA 0 0 HA. 5¢ 4
(53) 29884 064 1377 1387 HA 0 0 HA. 6 3
(54) 28293 065 1376 1389 HA 0 0 AA, 7 4
Hd 28228
w=EF 26734
Ed 26757
B F0g 27106
& RLS 29695
3 MSE 26726
#  rank 26739
AIC 24833
SIC 24833
He 26247 BIB
: a: MSE, MSE9] rank, AIC, SIC2| ¥ ETe] RMSE H#gtolth
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(RE 8) ZYHAUHO| 715X

29 RLS MSE rank AIC SIC
(1) 0.404 0.018 0.013 0.019 0.019
) -0.098 0.016 0.001 0.020 0.020
3) -0.227 0.017 0.001 0.019 0.019
@) -0.397 0.019 0.018 0.019 0.019
) 0.329 0.017 0.002 0.019 0.019
(6) -0.111 0.017 0.003 0.019 0.019
(7) 1.356 0.019 0.019 0.019 0.019
®) -0.483 0.018 0.003 0.019 0.019
) -0.165 0.018 0.008 0.019 0.019
(10) -0.720 0.019 0.020 0.019 0.019
(11) 0.700 0.019 0.027 0.018 0.018
(12) -0.259 0.019 0.029 0.018 0.018
(13) -1.469 0.020 0.034 0.018 0.018
(14) 0.450 0.021 0.036 0.018 0.018
(15) 22415 0.019 0.020 0.019 0.019
(16) -0.067 0.019 0.022 0.018 0.018
(17) 0.740 0.019 0.026 0.018 0.018
(18) 0.384 0.019 0.028 0.018 0.018
(19) 0.229 0.020 0.033 0.018 0.018
(20) 0.685 0.018 0.015 0.019 0.019
1) -0.254 0.019 0.026 0.018 0.018
(22) -0.113 0.020 0.032 0.018 0.018
(23) 0.810 0.019 0.031 0.018 0.018
(24) 0.147 0.020 0.032 0.018 0.018
(25) 0.643 0.018 0.005 0.019 0.019
(26) -0.852 0.018 0.012 0.019 0.019
27) -0.133 0.019 0.022 0.018 0.018
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28) 1.010 0.020 0.035 0.018 0.018
29) 0.114 0.021 0.036 0.018 0.018
(30) 0.926 0.018 0.006 0.019 0.019
31) 0.120 0.018 0.011 0.019 0.019
(32) 0.117 0.018 0.011 0.018 0.018
(33) 20245 0.018 0.013 0.018 0.018
(34) 0.146 0.019 0.024 0.018 0.018
(35) -0.429 0.018 0.007 0.019 0.019
(36) 0.034 0.018 0.014 0.019 0.019
37) 0.246 0.019 0.021 0.018 0.018
(38) 0.717 0.019 0.030 0.018 0.018
(39) 0.047 0.019 0.030 0.018 0.018
(40) 0.425 0.018 0.010 0.019 0.019
@1) 20.196 0.018 0.016 0.019 0.019
@2) 0.125 0.018 0.017 0.019 0.019
43) 0.551 0.020 0.034 0.018 0.018
(44) 0.003 0.019 0.023 0.018 0.018
5) 0.198 0.018 0.009 0.019 0.019
46) 0.514 0.018 0.005 0.019 0.019
@7) 0.074 0.018 0.007 0.019 0.019
48) -0.935 0.018 0.015 0.019 0.019
(49) 0.104 0.018 0.018 0.018 0.018
(50) 0.161 0.018 0.004 0.019 0.019
1) 0.131 0.018 0.009 0.019 0.019
(52) 0.074 0.019 0.024 0.018 0.018
(53) 0.199 0.019 0.025 0.018 0.018
(54) 0.151 0.019 0.028 0.018 0.018

g 1.000 1.000 1.000 1.000 1.000
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