2
(Bayesian method) - (Box-
Jenkins: B-J) (combined forecasting)
(MAPE) (MSE)
12
5
2
2537
2544 83
2480-2543 64
T, ! (2543)
(2540 8
(BOOK3)
(BOOK2)
(BOOK1) (BOOK3)
(STUDENTY) (STUDENT2)

(STUDENT?)
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(STUDENT1) 5
(BOOK1) (BOOK3)
(STUDENTY) (BOOK?)
(STUDENT?) 5
(BOOK2) 0
2.
(BOOKY) (BOOK2)
01
(BOOK1)
(BOOK?) 675 713 (BOOK3)
01
(BOOK3)
65.2
(STUDENT1)
(018
(STUDENTY) 879
(STUDENT2)
01
(STUDENT2) 972
3
31 (BOOKY)
2T(24 + 2TT(24 +
v24+T = M(24 + X) - 35926 T 0552(24 + T)+ 8509sm ( R + 14.8909C0OS Tr( )
2 2
| = 123,12 (BOOK1)
2544 2545 66.89, 65.16, 59.45, 51.43, 43.40, 37.66, 35.88,
38.70, 45,51, 54.62, 63.76 70.62
3.2 (BOOK?)

y2Utl =M@24 +X) = 5364 + 013424 + 7+ 1.01%m 7T+ 1) 4 20563008 et

12 12
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T =123_1 (BOOK2)
2544 2545 11.00, 10.77, 10.02, 899, 7.99, 7.21, 7.23, 7.73,

8.75, 10.04, 11.31 1223

3.3 (BOOK3)
. 224 + 27124 + |
y2an T M4 +1) = 60676 - 007924 + ) + 8,688an (12 D4 naecs Y
T = 1,2,3,..12 (BOOK3)
2544 2545 7221, 7148, 67.31, 60.79, 53.64, 47.77, 44.72, 45.28,
49.29, 55.65, 62.63 68.35
34 (STUDENTL)
PO+ =M(20 +X) = 67559 - 045920 + ) - 000420 + T)2 T = 1,2,3.45
(STUDENTL) 2544
2548 57.83244, 57.36065, 56.88024, 56.39121 55.89356
35 (STUDENT?)
Y20 = MI(20 +X) = 2.894 + 0087(20 + T) T=12345
(STUDENT?2) 2544 2548 39.46022,
40.95626, 42.50902, 44.12065 45.79338
4, -
41 (BOOKL)
(BOOK1) ARIMA(L,1,1)XSARI(L,1)2

yt = 14252y1t 4252yt 5201yt 1494yNB 6293ytU+ A799yt2+ 2751ytB

2041yt B+ et- ,8851etl t> 89
(BOOK1) 2544 2545 7.32, 62.02, 50.09, 63.78, 51.95, 14.72,

801, 565, 57.50, 64.28, 66.84 61.53

4.2 (BOOK2)
(BOOK2) IMA(1,1)XSI(1)2
yt = ytl+ ytR- ytB3 + 6l- ,7850etl t > 89
(BOOK2) 2544 2545 344, 1217

1034, 11.77, 807, 4.64, 4.12, 3.71, 1040, 11.98, 13.60 8.28
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43 (BOOK3)
(BOOK3) MA(L,1)XSARI(2,1),2 !
vt =y, 1+ .1343y,12 1343y,13+ 1.2526y,2- 1.2526y,26- ,3860y,5+ .3869yt7 + et - ,5680et1

t > 89 (BOOK3)
2544 2545 45.62, 86.77, 72.97, 8053, 72.32, 6295, 31.64, 2359, 6154,
7417, 7456 7530

4.4 (STUDENTY)
(STUDENT1) IMA(2,1)
yt = 2ytl- yt2 + et - 6460etl t> 65
(STUDENT1) 2544 2548 60.09876, 60.07705, 60.05534,

60.03363 60.01191

45 (STUDENT2)
(STUDENT2) ARIMA(1,2,1)
|yt =2.2888yt1+ A4224yt2+ 2888yt3+ et- ,9599%tl t> 65
(STUDENT2) 2544 2548

34.82030, 35.45877, 36.12618, 36.80195 37.48013

5.
51 (BOOK1)
- (HWS) (REG)
! 1 yt= 742793yt m g+257207 yt QE)
t> 89 (BOOK1)
2544 2545 16.98, 60.80, 51.68, 59.11, 57.82, 19.39, 1565, 9.38, 58.38,

61.55, 67.45 67.93

! 2 yt= 766469yt M+.233531 yt OF3
s t> 89 (BOOK1)

2544 2545 1682, 6101, 51.79, 59.28, 58.01, 19.21, 1538, 9.03, 584,
6165 6761  68.14

52 (BOOK2)
- (HWS) (REG)
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1 yt= 720456 yt (Y8+277544 yt (@

t > 89 (BOOK2)
2544 2545 5.29, 9.52, 9.27, 9.05, 8.63, 5.06, 4.21, 2.94, 8.86, 10.62,
1111 9.40
! 2 yt= 740063 yt (wer.259037 Yt (H)
t > 89 (BOOK?)
2544 2545 5.26, 9.63, 9.26, 9.07, 8.63, 4.99, 4.19, 2.89, 8.97, 10.65,
1113 941
53 (BOOK3)
(HWS) (REG)
1 yt= 217453 yt (we+.722547 Yt pyQ
t > 89 (BOOK3)
2544 2545 36.04, 75.75, 59.50, 66.06, 6351, 57.25, 41.70, 27.96, 55.77,
62.72, 69.88  65.88
| 2 yt= 316268 yt m 5+638732 yt 5E)
t > 89 (BOOK3)
2544 2545 36.06, 75.30, 59.24, 65.73, 63.14, 56.89, 41.37, 27.44, 55.36,
62.16, 69.15  65.20
54 (STUDENTY)
(TES) (REG)
1 yt= 920534 yt ffd.079466 yt 56
t> 65 (STUDENTY)
2544 2548 61.05206, 61.84241, 62.86945, 64.13318 6563359
2yt = 90474yt fird +.09526 yt SEY
t> 65 (STUDENTY)
2544 2548 6114201, 6191358, 62, .7 9, 64.15254 6561993
55 (STUDENT?)
(ESE)

(REG)
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1yl 914608yt (EF+.085392 yt

t> 65 (STUDENT2)
2544 2548 36.06880, 36.16567, 36.30807, 36.49942 36.74344
2 yt = 893464 yt £<E)1+.106536 yt K3
t> 65 (STUDENT2)

2544 2548 36.75105, 36.97504, 37.25454, 37.59385 37.99761

6.

6.1
(BOOKY)
(MAPE) (MSE) (ME)
Newbold Granger 1
(COMBL/2T)
(BOOK2)
(MAPE) (MSE)
(ME)
Newbold Granger 2
(COMB2/2T)
(BOOK3)
(MAPE) (MSE) (ME)
Newbold Granger 1 (COMBY)
6.2
(STUDENTY)
(MAPE) (MSE)
(ME)

BJ)
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(STUDENT?)

(MAPE) (MSE)
(ME)
(BAYES)
63
7
71
(BOOK1)
(MAPE) (MSE) (ME)
12 2544

2545 1173, 6347, 5021, 63.28, 51.52, 1396, 7.20, 480, 56.76, 6345, 65.93 60.86

(BOOK?)
(MAPE) (MSE)
(ME) 12 2544
2545 394, 1349, 945, 1037, 839, 487, 451, 370, 1131, 1184, 1251 936

(BOOK3)
(MAPE) (MSE) (ME)
12 2544
2505 3604, 7575, 5050, 6606, 6351, 57.25, 4170, 2796, 5577, 6272, 6988 6588

7.2
(STUDENTY)
(MAPE) (MSE) (ME)
5 2544 2548 60.09876, 60.07705,

60.05534, 60.03363  60.01191
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(STUDENT?)
(MAPE) (MSE)
(ME) 5 2544 2548 3946022,
40.95626, 4250902, 44.12065 4579338

8.
81
(combined forecasting)
(Bayesian method) - (Box-Jenkins: B-J)
8.2

(Bayesian method)
(combined forecasting) -

(Box-Jenkins: B-J)

2537
2544
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ARIMA(p,d,q)X
SARIMAPDQN d=0,12 D=012

ARIMA(p,,q)XSARIMA
(P, Q).2 @=13 O =1 4
ARIMA(L,1,0)XSARIMA(L, ,0)2 ARIMAd, 0)XSARIMA(Q, , )2 ARIMA(0,1, )XSARIMA

(102  ARIMAQ, , )XSARIMA(Q, , )2 4

Yt =bi+n t+22Sn  +24C00S  +et
L=12
yt=b\ +13 2+, 8N +#C0S  +et

24
26 28

yt=b 1t t+ t sin 4172- + bACOS 4@2- tih sin 41A2- t be C0S 412 + Ei
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ARMA(p,d,q)XSARIMA(P,D,Q)L
ARIMA(p,d,q)

4 AR(DXSAR(DL AR(1)X
SMA(L)Z, MA(L)XSAR(1)2 MA(L)XSMA(L)2
MA(LXSAR(L)D

MADLXSAR(LZ — MAR)XSAR(L)D MA(L)XSAR(2)2 MA(2)X

SAR(2)2 MA(1)X
SARQ)R A MA(L)XSAR(1)R MA(L)XSAR2)Z
1
(ME)
(MAPE)
(MSE)
(ME)
(ME) (ME)
38-42
ME

24 26
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(E)
oy

(MAPE),
(MSE), (ME)
Newbold Granger
(2343)
2 4
2
(MAPE),
(MSE), (ME)
30

de Alba Mendoza (2001)
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(2543 )

(simple moving average: SMA)
(single exponential smoothing: SES)
2 (Brown's
double exponential smoothing: DES) 2
(Holt's linear exponential smoothing: LES) 3
(Brown's triple exponential smoothing: TES)
(exponential smoothing for exponential trend: ESE)
(Regression analysis: REG)

- (Holt-Winters  smoothing:

HWS) (Regression analysis: REG) 8
[ SPSS
SAS
(MAPE) (MSE)

24

30

SARIMA(P,D,Q)1
ARIMA(p,d,q)
2

de Alba Mendoza (2001)
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(243
!
( ; 2522,
: 2530, ; 2539, ; 2540, ; 2543
; 2543)
!
2
249
(simple moving average:
SMA), [ (single exponential smoothing: SES),
! 2 (Brown's double exponential smoothing: DES),
2 (Holt's linear exponential smoothing:
LES), 3 (Brown’s triple exponential
smoothing: TES) (Regression analysis: REG)



Newbold

Granger

simulation

simulation
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