4
1
2
3
4
(BOOK1)
(BOOK3)

(VISITOR)

(BOOK?2)

1



10

(BOOK1)
(quadratic)

8-11

90

48

90

88

10
MIN MAX
100 8,135
16 421

1,310 12,818

1,684 84,302

21

11-14

(BOOK3)

2.2

X SK
3,693.00  1,959.67  .070
157.94 106.19 771
7,209.22  2,578.92  -.050
15,991.28  15,388.17 2.901

2
4
(VISITOR)
(BOOK?2)

KU

-.572

-.251

-.440

9.247

Cv

53.06

67.23

35.77

96.23

67



2.1
(VISITOR)
1

2535 2536
3411 8135
5056 6089
4546 4732
4852 6677
2332 2192
4111 6853
4357 6011
3600 4480
4052 3792
1876 2718
1091 1492
1330 701

(BOOK1)

(BOOKZY)
2537 2538 2539
4878 4436 1683
4780 3447 3255
5102 4319 3564
4917 4156 3443
2109 1543 296
4034 4330 1389
3399 3962 2698
3825 3558 3461
2883 4407 3254
2391 3792 534
1538 4938 544
800 4467 100

2540

3520

4027

4720

4879

1425

5155

4406

3599

4508

861

1096

421

10000

8000

—"T
—

6000 \

4000 9 \

2000

68

(BOOK?3)
(BOOK2)
2541 2542
4426 6446
5971 6687
5886 8038
5852 7553
2010 1546
5427 7681
4410
5945
6193
1306
1251
407



book2

(BOOK?2)
2535 2536 2537 2538
352 316 48 129
247 239 339 113
421 236 402 190
270 338 238 49
181 55 72 16
285 228 118 115
221 164 99 46
217 165 82 70
210 192 112 94
80 127 64 100
102 65 19 114
41 49 29 122
500
400 +
300 “
200 o
100 4
o L L2 L w w
V(ﬂ’ Y % v \;S\&‘a% : ‘3\9&‘3% 4;7 ‘3\9 3 Qe
%%%%%%%%%% %%

Date

(BOOK2)

69



13

book3

(BOOK3)

2535 2536 2537 2538 2539 2540
b127 7881 8122 8526 9446 6318
6865 8236 9434 9638 9289 5859
6682 5377 10912 10474 10324 7253
7096 8206 10428 9821 9328 6653
11327 5327 7238 6039 2344 6763
12818 10913 10846 11128 10642 7421
6245 7864 10780 7419 7648 5565
4230 8545 10715 8598 9626 4560
6258 9055 11053 8823 8735 6018
5086 7794 8635 10349 5238 6672
4151 5344~ 5833 11373 4778 5734
4512 2421 4444 12313 2155 2124

A e T A

eo\"o "’-5‘:0 0‘09@ e‘,@@o 6‘090 o\"é\ 2,

Date

10

%, 58, 58,5, 5,
"\9 O%VI 779

2541
5954
6095
6670
6250
4435
5997
5957
1028
6072
5157
1310
1531

(BOOK3)

70

2542
4597
6075
5803
6015
3659
8831



14

VISITOR

2535
13930
15810
15075
17995
8924
11588
11029
10496
8573
5245
3094
3689

100000

(VISITOR)

2536 2537
16053 12804
10899 12090
11177 13583
15786 13370
10374 6259
18902 14131
18167 11219
16921 11917

16051 9969
10948 6909
6090 5254
2891 6129

2538
8496
8410
14726
12459
6963
11391
9934

8401

10433
12459
11984
15271

2539
10604
10568
103%
24447
4203
14347
22162
26248
21607
9998
6517
2286

2540
25048
21313
28731
33136
10088
31829
30712
20653
35028
15252
8919
5312

80000

60000

40000

0

A
e T gy

il

2541

1811
10293
8452
13321
1684
11050
3451

10696
12382
2154

(VISITOR)

71

2542
48535
65859
81756
64302

6132
66639



partial F-test

HO:

(BOOK1)

(BOOK?2)

(VISITOR)

.01

.01

(BOOK?2)

(BOOK?2)

(BOOK1)

.05

2

(BOOK2)

15

(BOOK3)

(BOOK3)

(BOOK1)

15

partial F-test

RO

(BOOK1)

(BOOK3)

(BOOK2)

(VISITOR)

partial F
(BOOK3)

(BOOK1)

partial F

(VISITOR)

.01 .05

partial F
(BOOK3)

(BOOK1)

72

(VISITOR)

(BOOK3)

.01

(VISITOR)

(BOOK2)



73

.01, .01, .01 .05
15
partial F
(BOOK2) (BOOK3) (VISITOR)
(BOOK?2) (BOOK3)
(VISITOR)
.01 (BOOK1)
1
(BOOK1)
15
15 partial F-test
6.427** 10.454** 2.507 11.601**
12.420** 3.898** 9.512** 3.178**
20.634** 4.752** 19.103** 6.376**
16.314** 1.836* 3.478* 4.396**
.01
.05
R2
(BOOK1) (BOOK?2)
(BOOK1) (BOOK2)  63.7% 68.8%
(BOOK3) (VISITOR)
(BOOK3)
(VISITOR) 58.0% 44.3% 16



16

(BOOK3)

R2

088
A1
225
287

3.1

(BOOK2)

976
495
285
193

637
688
233
440

BOOK3

BOOK3u  VISITOR)

(BOOK1)

3

(BOOK3)

045
296
193
078

621
458
369
390

74

644
693
280
443

(BOOK1,

(BOOK2)

(BOOK?2)

(BOOK1,

(BOOK?2)

(BOOKY)



7
(BOOK1) (BOOK2)
(BOOK3)
3
(BOOK1) 2
(BOOK2) 3
(BOOK3)
3.1.1 (BOOK1)
3.1.11
(BOOK1) 1 (rk 1
[
12
2
(regular  differencing) (seasonal
differencing)
2 (
) 1 ARIMA(p,d,q) 2
SARIMA(P, ,Q)12 1 ARIMA(p.d.q)
2 SARIMA(P, ,Q)12 1
ARIMA(p,d,q)xSARIMA(P, ,Q)12 2
1 rk 2 1
4 13 rk = 0
k=23, .. rkk 0 rkk= 0 k =24, 36, ..

z,~ ARIMA(0,2,1)xSARIMA(1,1,0)12

MA(1)xSAR(1)12

<>

75

Z, - IMA(2,1)xSARI(1,1)12

- te-01e-



]
1=V V,z1=2,- 22, + 2.2- 2,2+ 22,3- 2,4

z,
BOOKI  hook
-1 =75 -.f -.25 25 .5 15
kkk kk
k k
* %
k k k k
***.
*
kk
k "kkk
k k
k k
kkk kkkkk
k k
k
k k k
kkk k
k k
k k
kkk k
Autocorrelations *
Computable first lags: 89
3.1.1.2
9 =0.757, 2=-0.413

1=- 0.413wM2+ e, - 0.757eM

90- - 0.413 B+ ego-0.757e®

MODEL  MOD |I.
Autocorrelations:
Auto- Stand
Lag Corr. Err.
1 306 .104
2 LT 103
3 -.119 103
4 -.214 102
5 167 101
6 .045 101
7108 .100
8 -.246 100
9 -.108  .099
10 .000 .098
11 119 .098
12 468  .097
13 .100  .096
14 046  .096
15 -.174 .095
16 -.184 095
7 022  .094
18 .014  .093
19 097 093
20 -.172  .092
21 -.092  .091
22 -.078  .091
23 013 .090
24 275,089
Plot Symbols
Total cases 90
12
xSAR(1)12
e,

91,92,...

B X-Ljung

8.661

9.952
11.308
15.722
18.424
18.623
19.794
25.884
27.081

27.081
28.557

51.835
52.906
53.135
56.468
60.266

60.323
60.347

61.449
64.963
65.975
66.716
66.737
76.202

Two Standard Error Limits .

Prob.

003
007
.010
.003
.002
.005
.006
.001
.001

003
003

000
000
.000
.000

.000
.000
.000
.000
.000
.000
000
000
.000

76

MA(1)

= 3,066,442.5



hookl

1.0

0.0+

-54

ACF

7

Lag Number

Transforms: difference (2), seasonal difference (1, period 12)

hookl

9

11 13 15 17 19 21 23

1.0

S

0.0 4

7

Lag Number

Transforms: difference (2), seasonal difference (1, period 12)

13

3.1.1.3

9

11 13 15 17 19 21 23

partial t

Confidence Limits

Coefficient

Confidence Limits

Coefficient

7



78

Ho:0 = Holaiz —®
H:0 0 H ()270
t =
5.825 (p = 0.000) t=-3.768 (p = 0.000) MA(1)xSAR(L)2

Box-Ljung Chi-square statistic (Qm)

HoePi(et)- p2(et) - - Pm(ef) 0

H1: p ket) 0
Qg = 10.713 (p = 0.098)
012 = 13.633 (p = 0.325) 14 K
MODEL: ~ MOD 4. ¥/ .
Variable: ERRS8 Missing cases: 14 Valid cases: 76
AutocAortreIaélton(sj: ERR 8 ~ Error for BOOKL from ARIMA, MOD 3 CON
uto- Stand.
Lag Corr.  Err. -1%L -.7;_ 55- -.25 .2%]5- .5& .7£ lﬁ Box-Ljung Prob.
1 -229 112 s 4,153 042
2 -.067 112 K 4,510 105
3 -.040 o111 . 4.643 200
4 -122 110 * 5.868  .209
5 .210  .109 Kk 9.548  .089
6 -.117 109 Kk 10.713  .098
7 .037 108 K 10.829 146
8 -.105 107 K 11,781 161
9 051  .106 K 12,010 .213
10 -.077  .106 ki 12.549 250
11 .089 .105 L 13.278 276
12 062 .104 13.633 325
13 -.023 103 13.681  .397
4 102 102 e 14,683  .400
15 -.216 .10l Kickk 19.203  .205
16 155 .101 , ik m 21.575 157
Plot Symbols Autocorrelations « Two Standard Error Limits .
Total cases: 90 Computable first lags:
14 MA(1)xSAR(1)2
3.1.1.4



2542 2543
2543 17
3.1.2 (BOOK?2)
3.1.21
(BOOK?2) 12 (rk
2
15
2
MODEL:  MOD 1. = .
Variable: BOOK2 Missing cases: 42 Valid cases: 48
Autocorrelations:  BOOK2  book2
Auto- Stand. .
Lag Corr. Err. -1 -75 -5 -25 ) . : N/ 1 Box-Ljung
VLN /Pt
1465 140 KickkK Kkic ' 11.064
2 .282 138 ki kel 15.220
3 114 137 ki 15.911
4 -011 135 15.918
5 .209 134 Kk ke 18.358
6 146 132 19.578
7125 131 Kk 20.497
g .oil 129 20.504
9 -.076 .127 = 20.865
10 142 126 ik 22.142
1224 124 Kickck 25.398
12 401 122 i ke 36.140
13214 121 Kk ke 41.296
4 010 119 41.303
15 -.031 117 - 41.371
16 -.212 115 itk 44,748
17 -.088 114 e 45.348
18 -.031 112 K 45.426
19 -.040 110 K 45.559
20 -.060 -.108 K 45.865
21 -.070  .106 46.307
22 -.108 104 e 47.387
23 081 102 i 48.018
20 138 100 Kekeie 49.919
Plot Symbols Autocorrelations * ~wo Standard Error Limits .
Total cases 90 Computable first lags:
15
1 1 ARIMA(p, ,q)

Prob.

.001
.000

001
.003
003

003

.005
009
013

014
.008
.000
000
000
.000

.000
.000
000
.001
001
001
001
002
.001

79



1 SARIMA(P, ,Q)12 1 ARIMA(p,d,q)
1 SARIMA(P,D,Q)12 1
ARIMA(p,d,q)x SARIMA(P, ,Q)R 1
1 16 rk =
0 k=23, .. rkk 0 rikk=0 k = 24, 36, ...
book2
1.0
5
0.0
-5
Confidence Limis
Ellcoefficient
1 3 5 7 9 11 13 15 17 19 21 23
Lag Number
Transforms: difference (1), seasonal difference (11period 12)
book2
Confidence Limits
Bl Coef ficient
1 3 5 7 9 11 13 15 17 19 21 23
Lag Number
Transforms: difference (1), seasonal difference (1, period 12)
16

80




81

Z, - ARIMA(1,1,0)xSARIMA(1,1,0)12 Z, - ARI(1,1)xSARI(1,1)12
, ~ AR(1)xSAR(1)12 ,
1— + —jxi wt-n et
= Pi=z,-zl,-ztP+2.8B
Z,
3.1.2.2 , - AR(1)
XSAR(1)12 A1 = -0.560, "2 = -0.564 =
9,217.961
w, =-0.560 ', _1- 0.564 , 2-0.316wM3 t+¢t
48 =-0.560 47- 0.564 36- 0.316 35+
e, 0
49, 50, ...
3.1.2.3
partial t-test
HO: 41 —0 HO: (2= 0
H, : (), 0 H ()2~ 0
t =
-3.896 (p = 0.000) t = -3.460 (p = 0.002) AR(1)XSAR(1)R2

Box-Ljung Chi-square statistic (Qm)

O«Pl(et)- P2(et) —
H, : p ke,

—Pm(et)~ 0



82

Qg = 5.308 (p = 0.505)

2 = 16.418 (p = 0.173) 17 K
MODEL; MOD 4. o
Varj;ible: ERR_11 Missing cases: 55 Valid ¢ 35
AutocA{)rtreIaslton?1 ERR 11 rror for *ESBOOK from ARIMA MODI CON
uto- Stan
Lag Corr.  Err. -1 -75 -5 -.25 25 5 .75 1 Box-Ljung Prob.
i !l 1 I 1 1
1 -.173 162 1.145 285
2 -.183 160 i ki 2.463 292
3 -.080 157 Kk 2,123 436
4 -.145 155 i 3.604 462
5 199 152 5.306 380
6 -.007 150 5.308  .505
7022 147 5331 .620
8§ 079 144 K 5.632  .688
9 -.248 142 kil 8.694 466
10 296  .139 Kk kel 13.244 210
1 -174 136 ke 14.869 189
12 -.166  .133 Kekeke 16.418 173
13 0712 130 K 16.726  .212
4 -036 127 K 16.805  .267
15 285 124 ki 22.062 106
16 -.115 121 ki 22,961 115
Plot Symbols Autocorrelations * Two Standard Error Limits .
Total cases: 90 Computable first lags: 34
17 AR(1)XxSAR(1)22
3.1.2.4
5
2539 2539
2539 17
3.1.3 (BOOK3)
3.13.1
(BOOK3) 13
() 2 18



MODEL:  MD 2. o _

Variable: BOOK3 Missing cases: 5 Valid cases: 90
Autocorrelations:  BOOK3  hook3

Transformations: natural log

Auto- Stand.
corr.  Err. -1 -75 -5 -25 25 .5 75 1 Box-Ljung Prob.
il RN B R |
r 4100 104 Kok Kk 15.660  .000
2197 103 Kk ke 19.325 000
3057 103 K 19.633  .000
4 .089 .102 i 20.403  .000
5 1m0t 23.440 000
6 .103 .10l ki 24.482 000
7198 100 ik 28.409  .000
8 .089 .100 o 29.217 000
9 101 099 o 30.268  .000
10 077 .098 Kk 30.876  .001
1 152 .098 ik 33.304 000
12 343 097 ik iekeke 45.809  .000
13 109 .096 Kk 47.093 000
14095 .096 ki 48.074  .000
15 .085  .095 i 48.878  .000
16 .080 .095 ke 49.603  .000
17 145 .09 ik 51,989  .000
18 -.066 .093 k 52.495 000
19 074 .093 K 53.129  .000
20 -.067  .092 53.658 . 000
21 -.028  .091 K 53.750  .000
22 -.041  .091 K 53.951  .000
23 062  .090 . 54,430 000
24 186 .089 Kk 58.786  .000
Plot Symbols Autocorrelations * Two standard Error Limits .
Total cases: 95 Computable first lags: 89
18
2 1 ARIMA(p,d,q)
SARIMA(P,D,Q)12 1 ARIMA(p,d,q)
2 SARIMA(P,D,Q)12 1

ARIMA(p,d,q)x SARIMA(P, ,Q)12
1 19

k=23, .. rkk 0 rkk =0 k=24, 36, ..



Z - ARIMA(2,2,0)xSARIMA(1,1,0)022  Z - ARI(2,2)xSARI(1,1>12

AR(2)XSAR(1)12 ,

VeI 2402 M2 B 2 '14 +e,

LN
1.0
S
0.0+
-54
Confidence Limits
S
< -1.0 Z == AP AN W Coefficient
1 3 /5S4t 13.15:47 19 21 23
Lag Number
Transforms: difference (2), seasonal difference (1, period 12)
LN
1 m
.5-
[RUROP I R 1 1
TRHIE! L
-5m
< Confidence Limits
0
(5, 1.0, ~ftho e fficient
Lag Number

Transforms: difference (2), seasonal difference (1, period 12)

19
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, =V IV, 21=27,-22,,+2,.2- 2,2+ 27,.13- Z2,.4

Z,
3.1.3.2 , - AR(2)
XxSAR(1)2 = -0.858, "2 = -0.288, "12 = -0.449 =
0.318
, =-0.858wm - 0.288 ,.2- 0.449wM2- 0.385 ,.13- 0.129w,.14 + ¢,
Hg = -0.858w®-0.288Wgg - 0.449w7B- 0.385W77- 0.129w76 + ego
e, 0
91,92, ..
3.1.3.3
t-ratio
HO: (), =0 HO: (j)2=0 HO: (>12=0
H,: &1~ 0 g™ 0 H, : 12~ 0
t =
-7.657 (p = 0.000), t = -2.556 (p=0.013) t = -3.949 (p = 0.000)
AR(2)xSAR(L)2 Box-Ljung Chi-

square statistic (Qm)

HIPIE) %) Pd- 0
H1: Pk ) 0

Qg = 12.886 (p = 0.045)

QR —15.461 (p = 0.217) 20 k



MODEL:  MOD_2.
Variable: ERR 4
Autocorrelations:
Auto- Stand
Lag Corr.  Err,
1 -127 a1
2 -.258 112
3 -.232 111
4 .099 110
5 -.089 109
6 .074 109
7 .021 108
8§ .038 107
9 .058  .106
10 -.067 .106
11 .080 .105
12 -.110  .104
13 -.044 103
14 -.045 102
15 126 .10
16 .04 101
Plot Symbols
Total cases: 95
20
2542
17
1
2
3
4

86

Missing cases: 19 Valid cases: 76
ERR 4  Error for BOOK3 from ARIMA MOD 1 LN CON
-:1-75 -5 -25 1 575 % Box-Ljung Prob.
P bl g, .
e } 1 1 1.277 258
A 6.591  .037
10.952 012
ke 11,761 .019
S 12.427 029
k 12.886  .045
12,923 074
K 13.048 110
K 13.346 148
K 13.749 185
o 14,330 215
R 15.461 217
K 15.640  .269
* 15.832 324
ik 17.385 296
K 17.581 349
Autocorrelations * Two_Standard Error Limits .
Computable first lags:
AR(2)xSAR(1)R
3.1.34
5
2543 2542
2543 17
(BOOK1) (BOOK2)
(BCOK3)
¢ ) ¢ ) ()
7,105 169 7,419
8,020 335 9,999
8,903 410 13,068
4,906 264 16,227
5,364 162 8,630
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3.2
31
ARIMA(p, ,q)
31 3
3 (stationary time series)
2 1
(BOOK1) (BOOK3) (BOOK?2)
1 1 -
3
(BOOK1) 2 (BOOK?2)
3 (BOOK3)
3.21 (BOOK1)
3.2.1.1
(BOOK1) 31 wt - MA(1)
xSAR(1)2 21
21
3.2.1.2
(necessary condition) 21

2 -



88

(1/2)(4)(4+1) = 10 (t-rule) ,-MA(1)xSAR(1) 2
(information matrix)

(positive definite)

Witz
21 MA(1)XSAR(1)2
9243 MA(1)
xSAR(1)2 9 = -0.468 2 = 0.235 18

Wt = 0.2350wm2+ e, +0.468¢,.1
- VN1, =2 -221+2,2- 2,2+ 22, B- 2,4

90= + 0.235WwB+ eV + 0.468eY)

Z,
€,
0 91,92, ..
3.2.1.4
,Chi-square statistic, GFl (goodness of fit index), AGFI
(adjusted goodness offit index) RMR (root mean square residual) 18
(empirical data) -
1.563 (p 0.992, df = 8) GFI, AGFI RMR 0.988, 0.981

0.0573 GFI AGFI 1 RMR



(standardized residual) 2.000
xSAR(1)2
18 MA(1)xSAR(1) 2
IE DE
wt12 0.235 - 0.235
(0.107) (0.107)
etl -0.468 - -0.468
(0.042) = (0.042)
et -0.468 - -0.468
(0.042) 3 (0.042)
- = 1.563, P = 0.992, df = 8 ; GFI = 0.988; AGFI = 0.985; RMR
= 1.072
R SQUARE 0.053
wt WEL W2 W2
, 1.000
WEL -0.463 1.000
W2 0.041 -0.471 1.000
WER 0.177 0.135 -0.080 1.000
TE = IE = , DE =
3.2.15
5
2542 2543

21

0.0573

89

MA(L)



90

3.2.2 (BOOK2)

3.2.2.1
(BOOK?2) 3.1 , - AR(1)

XSAR(1) 2

Wi > ow < Wiz

22 AR(1)XSAR(1)12

22

3.2.2.2
22
3

(1/2)(4)(4+1) = 10 AR(1)XSAR(1)2

3223 AR(1)
XSAR(1)2 M=0632, M2=-0705 P =-0.237
19

=063 ,1- 0705 .2+0237 .B+e,
= Z=7-74l-102+1,8
B=-0632 4-0706 H+0237 H+eB



19

wt12

WM3

- = 13.907, P = 0.053, df = 7; GFI = 0.892; AGFI = 0.845; RMR = 0.185

RSQUARE

w t-13

TE =

et

TE
-0.632
(0.211)
-0.705
(0.215)
-0.237

(0.261)

wt

1.000
-0.498
-0.565

0.535

0 49, 50, ...

AR(1)xSAR(L)2 ?
t

IE DE
-0.632
(0.211)

= -0.705
(0.215)
-0.237

\ (0.261)

= 0.000
1
0.369
Wil w12 w t-13
1.000

0.001 1.000

-0.565 -0.589 1.000

3.2.24

Chi-square statistic, GFI, AG Fl RMR

19

13.907



92

(p = 0.053, df = 7) GFI, AGFI RMR 0.892, 0.845 0.185
GFlI AGFI 1 RMR 0
(standardized residual) 2.000 AR(1)xSAR(1)12
3.2.25
5
2539 2539
21
3.2.3 (BOOK3)
3.231
(BOOK3) 31 , - AR(2)
XSAR(1)22 23

Wt-1 W(-13
Wt-2 wt-14
23 AR(2)XxSAR(1)12
3.2.3.2

23



93

5 -
(1/2)(6)(6+1) = 21 AR(2)xSAR(1)12
3.2.3.3 AR(2)
XSAR(1)2 N =-0.845, 72 =-0.277, 12 =-0.396, 2 =-0.433
AN = -0.242 20
, = -0.845wm - 0.277 (.2- 0.396 (.12+ 0.433 ,.13+ 0.242 , 14+ et
,=VNZ =2-22,1+2,2- ziR2+2Z,13- Z, 14
D = -0845 &- 0.277wea- 0.396 78+ 0.433 77+ 0.242 76+ ego
Zv
e, 0
91,92,
3.2.34
Chi-square statistic, GFI, AGFI 20
! T J.l 71.1
(p—= 0.443, d7: 16) Gl'-r |, AG 01231 " "
AGFI 1
(standardized residual) 2.000 AR(Z)xSAR(l)]2
3.2.35
! 5
2542 2543

21



20 AR(2)XSAR(1)2

TE IE DE
WEL -0.845 - -0.845
(0.192) - (0.192)
) -0.277 - -0.277
(0.192) - (0.192)
W2 -0.396 - -0.396
(0.179) - (0.179)
B -0.433 - -0.433
(0.235) - (0.235)
Wy -0.242 - -0.242
(0.194) - (0.194)

- = 16.139, P=0.443, df = 16; GFI = 0.939; AGFI = 0.920; RMR =0.123

R SQUARE 0.360
wt 1 2 ) B u
: 1.000
VL -0.661  1.000
W2 0.317  -0.661  1.000
WD 0375 0269  -0.153  1.000
B 0225  -0.375 0269  -0.649  1.000
- -0.168  0.225  -0.375  0.308  -0.653  1.000

TE = , [E = , DE =
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2 21,319
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(VISITOR) transfer function
ARMA(p,q)
(VISITOR)
()
24
2
2 1

SARIMA(P,D,Q)12
2 SARIMA(P, ,Q)I2
(p,d,q)xSARIMA(P, ,0)12

1
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(BOOK1) (BOOK?2)
(G « )
158 8,871
423 9,445
240 9,989
250 10,281
33 9,240
transfer function
ARMA(p,q)
(VISITOR) 14
quadratic
ARIMA(p.d,q) 2
1 ARIMA (p.d,q)
1 ARIMA
2
25
k 0 k=0
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MA(1)xSAR(1)2

t=5.67
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Box-Ljung Chi-square statistic (Qm)

Autocorrelations
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(BOOK1)
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Autocorrelations
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@3t
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cross correlation function

3.3.1.2
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preliminary transfer function

riet, \B)
27
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preliminary transfer function
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{n} rk(Nt)
ARMA(p,q) N( rk(Nt) r"N,)

28 Nt- MA(1)xSAR(1) 2

Autocorrelation Plot of Residuals

Lag Covariance Correxacion -1 987654 32.1012 3 std
30050 00000 1 1;;;;;**4*5*9*1&*‘9*’;1 0
1 732040 024031 1 xxsn b 1 0.118678
2 -761132  -0.24986 1 1 T 0125344
3 -401608  -0.13184 1 Hk | ! 1 0.132173
4 -357350  -0.11731 1 L. 1 0.134013
5 520738 0.17095 | [ 0.135451
6 -122555  -0.04023 0.138457
1 -731903  -0.24027 "1 1 0.138621
8  -110384  -0.03624 1 1 1 0.144367
9 118554 0.03892 1 B 1 0.144496
10 562511  0.18466 1 0.144643

marks two standard errors
Partial Autocorrelations
Lag Correlation -1 9876543210 4567891
% 024031 l *kkkkkk 1;*2*§ l
ORI Ek B i
4 -0.19678 #****}*****'* 1
5 0.28256 N 1
6 -0.36363 1 1
7 0.06066 £k ;
8 -0.14879 wur 1
9 0.13020 1 1
10 0.00998 I :
28
(N
3.3.14 Nt~MA(1 )xSAR(1)12 final transfer
function
2 (1 + 0.88262?)
? = 0.0649
(1+0.01625 + 0.443352) + (I + 0.3961512 '
01((>12, “') 02 0 partial t -14.52,
-3.24, 4.95 -1.96 autocorrelation
P 0.286 0.123 final transfer function

final transfer function

3.3.15

transfer function
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2543

2542
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(BOOK2)

3.3.2

ARIMA
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(BOOK2)

(1+06772B)
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cross correlation funciton
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3.3.2.3
function preliminary transfer function
? =0.0105fF@z + N,
co0 0
©0 ©0 0
partial t 2.32 autocorrelation
{ .}
rk(N?) ARIMA N,
rk(Nt) rkNt) , 30 Nt- MA(1)
Autocorrelation Plot of Residuals
Lag Covariance Correlation -1 9876543210 4 std
% 13436831 100000 ' AN 1}*‘2*§***§*§*Z* *§*,9*«)J‘1 0
1 -6353.429  -0.47284 1 1 0.179605
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3 1557.621  0.11592 1 0:216127
4 -2871.717 0.21372 | 1**** 0.218123
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91 cDo 0 partial t 6.20 2.61
autocorrelation P = 0.896
0.690 final transfer function vt final transfer

function

3.3.2.5 final
transfer function
5 2539 2539
22
3.3.3 (BOOKS3)
3.3.3.1 ARMA(p,q)
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(BOOK3)
- A
= (14100000
Pt (1+0.55885) (
(€
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!y 2
1
3.3.3.2 cross correlation function k e,
3, rket, (3, rik(et, |3,) preliminary transfer
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(Mean Absolute Percentage Error : MAPE)

(Median Relative Absolute Error : MdRAE)
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4.2

421
(BOOK1) (Root
Mean Square Error : RMSE)
(Median Absolute Percentage Error : MAAPE)
(Mean Absolute Percentage Error : MAPE)
(Median Relative Absolute Error : MARAE)

(Geometric Mean of the Relative Absolute Error :



GMRAE) ++(Percent Better)

85% ' ' ' ' '

23

23
, (B-J) :
(B-J&SEM)

(B-J&leading indicator)

RMSE MdAPE MAPE MdRAE
B-J 1771.47 33.24 56.31 0.22
B-J&SEM 2562.13 46.64 75.77 0.43

B-J&leading indicator 3303.79 69.00 91.02 0.45

4.2.2

(BOOK?2)

423
(BOOK3) 25 o

GMRAE

0.26

0.37

0.50

113

Percent Better

84.21

78.46

85.00
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24
(B-J)
(B-J&SEM)
(B-J&leading indicator)
RMSE  MJAPE MAPE MdRAE GMRAE Percent Better
B-J 98.79 59.36 87.68 0.37 0.32 77.14
B-J&SEM 100.34 53.93  127.57 0.44 0.40 68.18
B-J&leading indicator  182.97  180.93 251.63 0.93 1.00 50.00
25
(B-J)
(B-J&SEM)
RMSE MdJAPE MAPE MdRAE GMRAE Percent Better
B-J 5921.36 32.62 50.34 0.30 0.34 82.89
B-J&SEM 4554.42 22.19 38.37 0.19 0.20 87.10

B-J&leading indicator - -
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