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Forecasting for Trend and Seasonal Time Series Using Exponential
Weighted Baysian Approach
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Abstract: To forecast for trend and seasonal time series, many exponential weighted methods have been
proposed such as the Holt-Winters method and regression methods using discounted least squares. However,
conventional methods need to estimate many parameters simultaneously by point estimation, which can lead
to overfitting. We propose a statistical model based on discounted least squares. In this model, a discount
factor and trend/seasonal components are represented as hidden variables, and all the parameters are eval-
uated as distributions. To estimate these variables, we use Taylor approximations and Variational Bayes.
As a result, we solve these problems and our proposed method predicts trend and seasonal time series more

accurately than conventional methods.
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Fig. 1 Graphical Model with Trend
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Fig. 2 Graphical Model with Trend and Seasonality

B — :
max — o ;a —)THX; — a)? (5)
Ly, (3)RE—FHT 5D,

T o NT—iy.
a:Zz‘:Tl(l ) Xz (6)
e (=T
2B5. ZETLTFT—HAOMT N+ HREVWE LT

(1-T =0 Lmite,

ThEfk &,

T
a= 72(1 —NTiX; (7)
i=1

ThY, TIIFHEMBELCEEETHD. FEROFRMIC X

0, WOV S,

o EEIA F(£), BEEEDS (1— 1) T8 DERHTCLY X,
PERESNS LUET 5. f(1) ICEEND AT A—F
OEEHEE, i bfaE 1 -, FHICHWDE
% f(t) &£ LT DLS 17> 720 B MBI %k 0 fi b
LEMTHD.

3.3 FLUFALHARRINERSETI

ZOETIEBIER P Ly RS RAERFN AR D oD
ETFNERET D, ZOTTNMIT T T 4 ANVET IV E A
WTRITOESIZRT ZENTED. BHT ETOT—4
R U0, MK OF— 1T

p(Xi | Xic1,7.1,0,6) =

N&Xi | p+0Xia, (1=, (8)
P13 1o, 70) = N (5 110, 70)4 (9)
p(0; p1, 1) = N(0; 1, 711), (10)
p(B;a1,b1) = Gamma(p; ay, by), (11)
p(7; az, ba) = Beta(y; az, by), (12)

WZHe> THEREND ERET D, po, p1, To, T1, a1, a2,
b, by I A ST A— B Th D, HEEDOPLE R
I, X BSTEIR g4 0X,_q THED (1 —~)T=D3 OIEH
AN DAERIND E NI TH A, KITE LRI 1,0
WL TREHEZITY &, f() =p+0X, 1 IZxLT
DLS Wk BB E —81 5. L THRELZH



ERNELSHRRE
IPSJ SIG Technical Report

HIAT L v DA DAMEI & TR oA/ & /e > T D.
I, EHESME O AR model 137 — X OFER b L
RERBTHZENTES., HAEMIZE, BEORNLUR
a+bt MHDT —ZITH LT, EHE p MEE b 2 ET
ZERHLNTWD., ZIHDNRNT A—XOHEE FHEIT 4
i C, BIEDO MLy RInBED T — 2 12xbd 5 RZEREE R
5 ficEhENFZIRT 5.

34 FLYFEZHEMHZETHRIZRIETIL

ZOHETIEBEBNRETINC AL ET NVERET S, 2
DETNMIT T 7 4 WNVETAEHNTH2DEHIIZHD
DI ZENTED., T—XIX Ly RE—HEHOERENE
ok, —FEMAATEZOLN TS EHETSH. XNTH
T &,

p(Xan | Xan v, 1, Yn,0,8) =N (Xapn | p+ Yn

+0Xap1, (1—7)P79B)7Y),  (13)
(Y| @) =N(Y, [0, a™h), (14)
p(1; o, 70) = N (15 po, 70), (15)
p(0; pa; 1) = N(0; p1, 1), (16)
p(a; ag, bp) = Gammal(a; ag, by), (17)
p(B;a1,b1) = Gamma(f; ay, by), (18)
p(7; az,b2) = Beta(y; az, ba), (19)

LWIHEFILTHD., ZOFETFI/ITIE, FHEOETIVIZE
HitkZRTHE LT, Y, ZINAT2. Y, DD BRSO
WL E BIZ, H o~ Ot o REER o ZKEL
72, TOFETATIEH LT —F B 572 NI/NT A —H
EEET AL, HEBENETLEI N2 TLEID
T, NI A—ZOFH % —BIC—EITZIERVERIZ, —H
LT A DELDTEWESEDL LN IREIZLT
W5, KREIEZ—oOFHMEOREEGTeT — X 254t L LT
WA, —HlEZEOREBIZE DA EERMSIC L TE
THENTED.

4. FROMOEEEFRIZONT

4.1 EHRA X

3.31H, 34 HDET NVOFLIIAG TN FET 50
IR TH D, ZOEZRDHOHEE AT 5 T2 DITE Iy~ A
AL Wz, LUF CTRBINAROES % X, EREHD
EhE 7 LT D B XETHE, BE LS q(2)
OHNSES L p(Z|X) ZEUT 5 b0 ERET L. £
A RIETIE—RAINT, B 2 OFEREED ML I e 55y
HilZHED & LC, %h%@*ﬁé’ A2) &35, BIE, R
B MDD LT 5L q(Z2) =10, i(Zs) BARSE LT
D EMRE LTz, oy~ RIETIRRER ¢*(2) %, p(Z|X)
D KL #EER/MET 5

© 2013 Information Processing Society of Japan

Vol.2013-MPS-92 No.17
2013/2/28

¢ (%) = arg(rr;in Drcr (¢(2) || p(Z]X)) (20)

&35 (20) L, FEHTROICAELS 2 A HBRZRW. 22T
X, 2)

Inp(X) = /Q(Z)l i) dz

+ Drr(qa(2) || p(Z]1X)) (21)

DOFNLEFIAT S, (21) Rz kv, KLIFHREO KM

p(X,2)
Z)1 dz 22
Jazwtos (22

DKL ELEMTH Y, FEORBELEZIT D BEICE (22) X
WD, ZORBEITESN ¢; ZIEFICER L TS
THETAT 5 FHHBED . FHEBITB T ¢f 13,

0(Z)) x exp(Ey,, gz Inp(X, 2)  (23)

THd I EEFMLTEREZTD

4.2 BHRHSAOHEIZDONT

COHETIEX, SAETRELET VO ESR DA = HE
ET D HEEZRPATS. 33HOEFT LIZOWNWTHFE
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Fig. 3 Comparison between 4 months Load Curves(Summer)
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Fig. 4 Comparison between 4 months Load Curves(Winter)
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*I' http://www.tepco.co.jp/forecast /html/download-j.html




ERNELSHRRE
IPSJ SIG Technical Report

— Proposed
- - Not forget
‘‘‘‘ Holt-Winters

0201012715 20113125 20117773
Training Data

B 5 5EEMAT 5 & RMSE ORI
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