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Brown (1959, 1962)°] &708k A 5F -2 A A LellA AZbe] whe} S718tA Y sk FA|9 A
e 1A ke W AFHER Pl e AFHERPA FoiR AJAILY nlEf o ESA =
iR et AlH ] AEX 9} dEX9] Ve EoR AMEL A 9 ¢+ IARY AEFXE G =
ayr + (1 — &) Gep—1 018 A7NA = tA B AZX], 0 < a < 1= 7FEEXo|th & t+ 1A A o &Xx=
HA BE A é 2o NEBFFog HZ BEA & A RoHa AAR ZeE AAFA ) A
FHOZ 74 "k olE 402 FHIMW 4] (2.1) 0t}

Lt = Yt + (1 — Oé)Ltfl (21)
AZNA, LT Geynpolth. G AFTFEHES AA A5A0 548 7HAE FAse olsH T
BAY Yejekn B 5 ok
2.2. Holt (A¥)2¥

Holt (1957, 2004) = A2e] ATl w2} S1ep11f sl £A9E 2e4Y ASBZRAE A
Qetedch A8 AFRES Goeb HE Holt BHNN Gt A AG o] £2 (1)) Wshes
t—1A7e] BREL) AFIROE POl T BYL FH 02 FAHY 4 (22)°]¢h

Li=ay+ (1 —a)(Li—1+Ge-1)

Gi = B(Lt — Li—1) + (1 = B)Gr—1 (2:2)

Yesnt = Lt + Gih
A7\A ag} fi 27t 423 ARREY A 0|1 hi ARG HEAR 07} 140)9] e Zich
wek § = 0olebdl u) Ale] ARRECl FUshA LAH o] A2A7h ul AE 10D Bx ST o
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2.3. Holt-Winters 23

Winters (1960)+& Holt 2ol 433 Aeo] 7|8 7R &3 ol&= A-AS 183 Holt-Winter
235 Zﬂoh"}‘ﬁ~[’4 AZGE sl FAdol uhet 7HEY Aot S ARE R B 5 9k o
714 71]” -2 i m;\]%u].r/]. HHEEE fElo R tAlHY] AN S tAIEY HolH yt°ﬂ/‘1 A AH
o] 27 AARES AT YR EE20 mAIE A AZAGY HEEdoE AYdnt. dloErt
Al (F+4378)2 74]3:-1"3-4 oz o]FoZ 7P AEA Holt-Winters 8- 4] (2.3) ]t}

r

o

Ly = a(ys — St—m) + (1 — @) (Li-1 + Gi-1)
Gi=pB(Lt — Li—1) + (1 = B)Gi
Se=7(yr = Li-1 = Ge1) + (1 = 7)St-m (2.3)
Yetnie = Le +Geh + S, ¢
A71A v a, 2} BEAZAR 03} 14F0]9] 3he 2 7 olH kg, = [(h
At modt modulog] FAZA UkAle] WA E Alabshe 84 kg -4 1}4.
Wb | o] e 7F FAIQF AlZ Al §oF o]FoR HH A ZA Holt-Winters 232 4] (2.4) o]t}
Li=oayt/St—m+ (1 —a)(Li-1+ Ge-1)
Gy = B(Li — Lior) + (1 — B)Gis (2.4)
Se=ye/(Lt-1 = Ge1) + (1 = 7)St-m
Yernie = (Le + Gth)S, v

71 AAA Holt-Winters 8- dlojejo] AdAe] WEe] %, = Rabo] A7ke] 80| Aol
QAT 7ol A0 Lato] A7) BEo| whek AR AXE Aol 5 AD4 Holt-Winters
w3o] Ak,

2.4. o]% AAA Holt-Winters 23

Taylor (2003)2 @ AGANA shite] ABAL o 27l olF ABAL 129
ANATE o8 Ao JeEpH A (2.5)0t,

P
i
I
!
1)

Ly = a(ys — St—my — Di—ms) + (1 — @) (Li—1 + Gi—1)
Gi = B(Lt — Li—1) + (1 = B)Gi—1
St =7yt — Lt — De—my) + (1 —7)St—m, (2.5)
Dy =68(ye — Lt — Si—my) + (1 — 6)Di—rmy
Yegnit = (Lt + Geh) + Sy on + Di_pngtn

A7IA miZ mee 242 3 AR T AR ARG 9 F)olH 43 §= 4zt AE A sigeie
&2 (smoothing parameter) o] T}.

2.5. TBATS 23

De Livera 5 (2011)2 7]& BEgoA 72 X3 d oe] SAFES ot s AZAARE

TBATS (Trigonometric, Box-Cox transform, ARMA errors, Trends, and Seasonal components)<



278 YiRe Shin - Sanghoo Yoon

AABIE T AR ES Hos B2 WA, TE5USY vAdPA (nonlinearity) ol &
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7 =94t} (Table 3.1).

T

SSE = (yr — Gyje-1)° (3.1)

A7V yee t719] AFA W, Gy = t — 17]] 5T t7]¢] ASFH ot}

Table 3.1 Hourly SSE during training periods

Hour 1 2 3 4 5 6 7 8
SSE 2457 2421 2399 2313 2211 2141 2388 3296
Hour 9 10 11 12 13 14 15 16
SSE 4946 5723 5645 5560 4462 5228 5595 5564
Hour 17 18 19 20 21 22 23 24
SSE 5658 5352 4756 4213 3578 3022 2608 2681

o) ATE wigow 22 SARE 24 6412 ALHIGL Hasto] AALR Lkl T9L Fig:
ure 3.19|t}.
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Figure 3.2 Time series data for electricity demand in 5 weeks

239 938 FH7E Y3 22 AFgS FTEAF LA RMSE (root mean squared error)®}t
MAPE (mean absolute percentage error)& ARS8} 0™ 241 (3.1)7} 4] (3.2) ]t}

A7 ne AR Aol AREE B2 ol yee tAIROA AA F, e ASgkelth
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window) A& o] 83t EAE I >
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A (2R)8 A NAEL 2AH o oA w Adnict Bye] A%

2o 24 A 22 W AE VIR 1,0929 (TEx525x39)2 QA FA3 A A2
20099 19 498 <38 0=

19 9918 o] 53haA & 364719 Sefold Hofl tlste] =
ASE TAR g 199 5XE 2012d 1€

4 29A717] 3640l 2H =&3ITh
I AY5Q g F70, AR FUNHE TR BR F K] F714E BA 28T = Y& o5
A A4 Holt-Winters 23, TBATS 23& 183lt). TBATS 232 A7t 7| A7HA] E8Hato] A=

F7NEE 1HTE F Yo B AFoAME o]F AZA Holt-Winters ¥} A5 #
F7137M A% it 289 &A% vlaE RMSE (root mean sqaure error)$t MAPE (
absolute percentage error)E 3] Bl dlg o, o] 19 7|02 YelY 7] ofef2 Fo] oA A
A7 48 71Eo 7 vwsty e FF e} (Table 3.1) (Figure 3.4).
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Table 3.2014 ZF 2golA U2 ¥ B 7]& RMSES} MAPEE 534 &35S vud 23 &
£ 9ol TBATS E¥o| o|F AEA Holt-Winters B 03t &5 ¢8-S Bk =
st AA AE 7|2 (364Y)el il B 55 vlust A3 TBATS EFo] o]F A%/ Holt-
Winters 28 o] H]s] RMSE @ MAPE 7|&2& ¢ 160% &%) FAES Harth

Table 3.2 Monthly RMSE and MAPE during test periods
Month DSHW TBATS
on RMSE MAPE RMSE MAPE
Jan 1155.7 0.020 679.2 0.012
Feb 1752.3 0.030 758.3 0.013
Mar 1012.3 0.019 808.1 0.015
Apr 954.3 0.019 645.2 0.013
May 1236.8 0.027 573.9 0.012
Jun 722.4 0.016 275.9 0.006
Jul 946.5 0.020 552.9 0.012
Aug 990.9 0.021 772.6 0.016
Sep 757.3 0.016 408.8 0.009
Oct 785.4 0.016 642.7 0.013
Nov 847.6 0.016 603.2 0.011
Dec 1529.1 0.026 1101.8 0.019
Total 1053.8 0.021 652.8 0.013

Figure 3.32 ©]% #A| &4 Holt-Winters 233} TBATS 29| AA| 33} & & oS ] AXE
E71EE o] ekl AJAE 1 olr)
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Figure 3.4 Electricity demand f(y)recasting by TBATS method
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Abstract

Accurate electricity demand forecasts is essential in reducing energy spend and pre-
venting imbalance of the power supply. In forcasting electricity demand, we considered
double seasonal Holt-Winters model and TBATS model with sliding window. We se-
lected a specific time zone as the reference line of daily electric demand because it is
least likely to be influenced by external factors. The forecasting performance have been
evaluated in terms of RMSE and MAPE criteria. We used the observations ranging
January 4, 2009 to December 31 for testing data. For validation data, the records has
been used between January 1, 2012 and December 29, 2012.

Keywords: Electricity demand forecasting, multiple seasonal exponential smoothing,

reference line, sliding window.
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