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yt=¢

(BOOK1)

zl

(BOOKY)

(BOOK1)
1+brt+ £3Sin —F£4 cos "o—A
35.924 52.500 0 0 0
0.522 0 0.266 0 0
V =
8.509 0 0 25.271 0
14.899 0 0 0 21.829
01 — 535.112
least-square
1 1 1
1 2 24
ATT 48
sin----- sin — - sin
12 12 12
171 4 48/
COS----- COS----- cos
12 12 12
1194 64.15 55.20
24 300 - 0003 -0.012
300 4900 -44908 11.714
=77
- 0003 - 44908 12.006 - 0.003
- 0.012 11.714 - 0.003 11.9%4

67



1027.690

13276.340
g=2Y
77.188
184.724
0203 -0.013 -0.048 0.013
- 0.013 0.001 0004 - 0001
- 0.048 0.004 0098 - 0.004
0013 -0001 -0.004 0.084
35.924
0.552
b=G1g
8.509
14.899
108440 -6891 - 25748
- 6.891 0.551 2.060
Vi - 25.748 2060 52272
6831 -0545 -2024
0.045 0.561 0.000  0.000
41 0.561 9157 -0084 0.022
0.000 -0.034 0.022  0.000
0.000 0.022 0.000 0.022
0.064 0.561 0.000
0561 12910 - 0.084
ve-l =V '1+V
0.000 - 0.084 0.062
0.000 0.022 0.000
25430 -1115 - 1506 0.366
- 1115 0.127 0172 -0041
- 1.506 0172 16360 - 0.054
0366 -0041 -004 14671

6.831

- 0545

- 2024

45152

0.000

0.022

0.000

0.068



35.926
0.552
b = 8,09

_ 48%

924+1 = '\/(24+ X) - 35.926 + 0.552(24 + 1) + 8.509 1

2ma+ 1) 22+ X
+ 14.800005 ¢ )

12 12
X =1,.23,..12
2 ‘ (BOOK?)
1
221 (BOOK2)
t\ + 21+ h,sin + bAcos +et
2
(BOOK2)
5.364 1.077 0 0 0
0.134 0 0.006 0 0
bl = Vl =
1.019 0 0 0.519 0
2.056 0 0 0 0.449
a] = 10991
3 least-square
1 1 1
1 2 24
Z'=  sin— sin— sin
12 12 12
2 2T AQTT
COoS— COS----- cos
12 12 12

Y'= [2.28
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300

- 0.003

- 0.012

300

4900

168.890

2243.800

g=2Y

6.196

26.160

0.203

- 0.013

- 0.048

0.013

- 0.013

0.001

0.004

- 0.001

5.364

0.134

b=G-1g

1.019

2.056

V=G 12

2934

27.295

0.000

- 0.001

4V

2.227

0.142

0.529

0.140

27.295

445819

- 4,086

1.066

- 44.908

11.714

- 0.048

0.004

0.098

- 0.004

-0142 -

0.011

0.042

-0011 -

0.000

- 4.086

1.092

0.000

- 0.003

- 44.908

12.006

- 0.003

- 0.012

11.714

- 0.003

11.994

0.013

- 0.001

- 0.004

0.084

0.529 0.140

0042 -0011
1074 -0.042

0.042 0.927

- 0.001

1.066

0.000

1.094

3112

27.295

0.000

- 0.001

27.295

628.434

- 4.086

1.066

0.000

- 4.086

3.020

0.000

0.001
1.066
0.000

3321
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0522 -0023 -0031 0.008

- 0.023 0.003 0.004 -0.001

- 0031 0.004 0336 -0.001

0008 -0001 -0001 0.301.

5.364
0.134
b' =
1.019
2.056
2T+ T) 2T+ T)
Y244X =M (24 +X) = 534 - 01344 + T) + 10181 D + 2.0563008 o
T = 123,...,12
3. (BOOK3)
1
221 (BOOK3)
yt =by+t>11+23sin”- +b* o — -+ &
2
(BOOK3)
60.676 36.232 0 0 0
- 0.079 0 0.184 0 0
b = 1 V=
8.688 0 0 17.465 0
10.605 0 0 0 15.087
e = 369.815

3 least-square
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1 1
12- 2 24
. 4 4877
z sin sin sin
lﬁ- 12
2 4 487T
cos cos cos
12 12 12
o798 .. 6281]
24 300 -0003 -0012
300 4900 -44908 11.714
G=272Z
- 0003 - 44.908 12.006 - 0.003
- 0.012 11.714 - 0.003 11.994
1432.240
17547.680
g= ZY =
107.643
125,518
0203 -0013 -0.048 0.013
- 0.013 0.001 0.004 - 0.001
-0.048 0.004 0.098 -0.004
0013 -0001 -0.004 0.084
60.676
- 0.079
b=G1g
8688
10.605
74.943 -4763 - 17.7%4 4721
- 4,763 0.381 1.424 - 0.376
V=G kP

- 17.794 1424 36125 - 139

4721 -0376 -1399 31204
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0.065 0.811 0.000  0.000
0811 13250 -0121 0.032
0000 -0121 0.032  0.000

0.000 0.032 0.000 0.032

0092 0081 0000 0000

, , 0811 18679 -0121 0032
V-l oyl 4y-l

0000 -0121 009 0.000

0.000 0.032 0.000 0.099

17.564 0770  -1.040 0.253
- 0.770 0.088 0119 -0.028
- 1.040 0.11911.306 - 0.037

0.253 0028 -0.037 10139

60.676
‘ - 0.079
- 86%
10.605
y24+t = M(24 + T) = 60676 - 0.079(24 + X) + 8.688sin 2t + X + 10.605C0S 2rmed + )
12 12
T = 1,23..12
4. (STUDENT1)
1
222 (STUDENTY)

yt = t\ + p2 1+ >st2+et

2
(STUDENT)



b

67.559 0.147 0 0
= -045%9 , V = 0 0023 0
- 0.004 0 0 0
@ 2.636
least-square
1 1 1 1
Z'= -19 -17 17 19
3BL 289 289 361
Y 7449219  74.13517 60.12047
20 0 2660
G=2Z 0 2660 0
2660 0 634676
1339.708
g=2Y - 1220535
176970.297
0.11297  0.00000 - 0.00047
X 000000  0.00000  0.00000
- 0.00047  0.00000  0.00000
37.559
b=G_1g - 0459
- 0.004

0298 0000 0001
V=G 1g? 0000 0001 0000
~000L 0000 0000

9.115 0000 - 245811

f-1 0 1051917 0.000

309.592 0.000 73868.575
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9.115 0.000 - 245811
V'"™M1i=V 1+V 1= 0.000 1051.917 0.000
309.592 0.000 286886.327

0107 0000 0.000

0.000 0001 0.000

0.000 0.000 0.000

67.559
- 0.459
- 0.004
o =M(20+1) = 67559 - 0.459(20 -l'T) =040 + r)2 | = 1,2,3,4,5
5 (STUDENT?)
1
222 (STUDENT?) 1
yt =bp£ et
Inyt = ( k)o( n2) It £
Y= +hit+;
2
(STUDENT2)
I o804 0.00148 0
V' =
0.037 0 0.00001

a: 0.14

3 least-square
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ZI
1 2 200
Y 299 306 35]
20 210
G=1277.
210 2870
65.690
g=2Y
714.480
0216 -0.016
0.016 0.002
2.8%4
b=Glg
0.0377
0.00302 - 0.00022
V=G-V2
000022 0.00002
I 1428.571 15000.000
15000.000  205000.000
2103.221 15000.000
vAl=V 1+V 1
15000.000  304722.992
0.001  0.000
0.000  0.000
2.8%4
b' =
0.037
y20+x =M'(20+1) = 2894 + 0.037(20 + ) I = 12345
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Arima

MODEL ~ MOD 1
Model Description:

Variable:  BOOK1
Regressors: NONE

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters : o o
AR1 value originatingfromestimation>
MA| <value originatingfromestimation>
SARI <alueoriginatingfromestimation >

95.00 percent confidence intervals will be generated.

Split group number; 1 Series length: 8
Number "of cases skipped at end because of missing values: 12
Melard's algorithm will be used for estimation.

Termination criteria:

Parameter epsilon: .00l

Maximum Marquardt constant: 1.00E+09
SSQ Percentage: .001

Maximum number of iterations: 10

Initial values:

AR1 61045
MAI 99716
SARI -.38030

Marquardt constant = .001
Adjusted sum of squares = 11012.098

Iteration History:
Iteration  Adj. Sum of Squares Marquardt Constant

1 10989.436 10.0000000
2 10881.804 1.0000000
3 10777.096 1000000
4 10722.043 0100000
h 10696.686 0010000
6 10692.345 0001000
I 10692.135 0000100
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Conclusion of estimation phase,

Estimation terminated at iteration number 8 because:
Sum of squares decreased by less than .001 percent.

FINAL PARAMETERS:

Number of residuals 75
Standard error 11.854671
Log likelihood -292.4158
Al 590.83161
SBC 597.78407
Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 12 10692.124 140.53323
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.
AR1 42522198 14403821 2.952147 .00425803
MAI 88512283  .08756876 10.107746 . 00000000
SARI 47990009  .10143280 -4,731212 .00001083
Covariance Matrix:
ARL MAI SARI
AR1 02074700  .00836995  .00100283
MAI 00836995  .00766829  .00065429
SARI 00100283  .00065429  .01028861
Correlation Matrix:
AR1 MAI SARI
1.0000000 6635842 0686389
z 6635842  l.00000cO 0736614
SARI 0686389 0736614  1.0000000
The following new variables are being created:
Name Label
FIT 1 Fit for BOOKL from ARIMA, MOD | NOCON
ERR” 1 Error for BOOKL from ARIMA, MOD | NOCON
LCu”| 95% LCL for BOOKL from ARIMA, MOD | NOCON
UCL~1 95% UCL for BOOKL from ARIMA, MOD~: NOCON
SEP 1 SE of fit for BOOKL from ARIMA, MOD 1 NOCON



Arima

MODEL ~ MOD 2
Model Description:

Variable:  BOOK2
Regressors: NONE

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters:

MAI < value originating from estimation >

95.00 percent confidence intervals will be generated.

Split group number: 1 Series length: 88
No misSing data.

Melard's algorithm will be used for estimation.

Termination criteria:

Parameter epsilon: .001

Maximum Marquardt constant: 1.00E+09
SSQ Percentage: .001 ,

Maximum number of iterations: 10

Initial values:
MAI 713316

Marquardt constant = .001
Adjusted sum of squares = 219.01361

Iteration History:

Iteration  Adj. Sum of Squares Marquardt
1 ol p QDO
2 218162033
3 218.58059
4 218.56262
5 218.55400
6 218.54964
1 218.54738

Constant

.00100000
-00010000
.00001000
.00000100
.00000010
.00000001
.00000000
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Conclusion of estimation phase.
Estimation terminated at iteration number 8 because:
Sum of squares decreased by less than .001 percent.

FINAL PARAMETERS:

Number of residuals 75
St andard error 1.7075855
Log ikelihood -146.52699
295.05398
SBC 297.37147
Analysis of Variance:

DF Adj. Sum of Squares Residual Variance

Residuals 4 218.54618 2.9158484
Variables in the Model:
B SEB T-RATIO  APPROX. PROB
MAI 78504238 07419483  10.580823 .0000000
Covariance Matrix:
MAI
MAI 00550487
Correlation Matrix:
MAI
MAI 1.0000000
The following new variables are heing created:
Name Label
SR U, Y5 0,
O Y
SEP”1 SE of fit for BOOK2 from ARIMA, MOD 2 NOCON

12 new cases have been added.



Arima

MODEL ~ MOD_3
Model Description:

Variable:  BOOK3
Regressors: NONE

Non-seasonal differencing: 1
Seasgnal differencing: 1
Length of Seasonal Cyclel 12

Parameters : o o

MA < value originating from estimation >
SARL <value originating from estimation >
SAR2 < value originating from estimation >

95.00 percent confidence intervals will be generated.

Split group number: 1 Series length: 88
No misSing data. . N
Melard's algorithm will be used for estimation.

Termination criteria:

Parameter epsilon: .001

Maximum Marquardt constant: 1.00E+09
SSQ Percentage: .001

Maximum number of iterations: 10

Initial values:

MAI 24861
SARI -.61332
SAR2 -.38320

Marquardt constant = .001
Adjusted sum of squares = 281.18341

Iteration History:

Iteration  Adj. Sum of Squares Marquardt Constant
1 265.58571 .00100000
2 261.61563 .00010000
3 260.15858 .00001000
4 259.55962 .00000100
5 259.30533 .00000010
6 259.19569 .00000001
1 259.14812 .00000000
8 259.12744 .00000000
9 259.11844 .00000000
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Conclusion of estimation phase.
Estimation terminated at iteration number 10 because;
Maximum number of iterations was exceeded.

FINAL PARAMETERS:

Number of residuals 75
Standard error 1.7722372
Log likelihood -153.08803
312.17606
SBC 319.12852

Analysis of Variance:

DF Adj. Sum of Squares Residual Variance
Residuals 72 259.11452 3.1408248
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.
MAI 56889468  .09277001 6.1323122 .00000004
SARI -.86569255 10931000 7.9196099 . 00000000
SAR? -.38691066  .10526779 3.6754895 .00045380
Covariance Matrix
MAI SARI SAR?
MAI 00860628 00022569 00066349
SARI -.00022569 01194868 00719171
SAR? 00066349 00719171 01108131
Correlation Matrix:
MAI SARI SAR?2
MAI 1.0000000 R 0679413
SARI -.0222559 | : 0000000 6249952
SAR? 0679413 6249952 1.0000000
The following new variables are heing created:
Name Label
FIT 1 Fit for BOOK3 from ARIMA, MOD 3 NOCON
ERR~1 Error for BOOK3 from ARIMA MOD 3 NOCON
LCL 1 95% LCL for BCOK3 from ARIMA. MOD 3 NOCON
UCL=1 95% UCL for BOOK3 from ARIMA, MOD=3 NOCON
SEP~1 SE of fit for BOOK3 from ARIMA, MOD 3 NOCON2

12 new cases have been added.
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Arima

MODEL:  MOD 4
Model Description:

Variable:  STUDENTL
Regressors: NONE

Non-seasonal differencing: 2
No seasonal component in model.

Parameters : o o
MAr < value originating from estimation >

95.00 percent confidence intervals will he generated.

Split group number: 1 Series length: 64
No missSing data. . <
Melard's algorithm will be used for estimation.

Termination criteria:

Parameter epsilon: .001

Maximum Marquardt constant: 1.00E+09
SSQ. Percentage: .00 /

Maximum number of iterations: 10

Initial values:
MAI 60340

Marquardt constant = 001
Adjusted sum of squares = 128.58871

Iteration History:
Iteration  Adj. Sum of Squares Marquardt Constant

1 128.30

129 .00100000
2 128 29571

. 00010000



Conclusion of estimation phase..
Estimation terminated at iteration number 3 because:
Sum of squares decreased by less than .001 percent.

FINAL PARAMETERS:

Number of residuals 62
Standard error 1.443941
Log likelihood 110.51835
Al 223.03669
SBC 225.16382

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance

Residuals 61 128.29559 2.0849657
Variables in the Model:
B SEB T-RATIO ~ APPROX. PROB.
MAI 64597802 10093860  6.3997124 .00000002
Covariance Matrix:
MA
MA 01018860
Correlation Matrix:
MA
MA 1.0000000
The following new variables are being created:
Name Label
EEQTR'% EFr irto rf 0fro rSTSUT%ED,\IIET\IlTlfr?rn(]) mAFXMﬁAA,M?\/IDOS 4N?\IC(§)CNON
LCL"1 95% LCL for STUDENTL from ARIMA, MOD 4 NOCON
SEST G ol it for STUDENTL Tiom ARIMA" NOD.4 RPCON

5 new cases have been added.

185



Arima

MODEL ~ MOD_5
Model Description:

Variable:  STUDENT2
Regressors: NONE

Non-seasonal differencing: 2
No seasonal component in model.

Parameters . o S
AR1 < value originating from estimation >
MAI < value originating from estimation >

95.00 percent confidence intervals will be generated.

Split group number: 1 Series length: 64
No missing data. . _—
Melard's algorithm will be used for estimation.

Termination criteria:

Parameter epsilon: .001

Maximum Marquardt constant: 1.00E+09
SSQ Percentage: .00 _

Maximum number of iterations: 10

Initial values:
AR1 .09865
MAI 65049

Marquardt constant = .001
Adjusted sum of squares = 133.13617

Iteration History:

Iteration  Adj. Sum of Squares Marquardt Constant

1 129.25598 001000
2 123.86798 000100
3 123.65576 10.000000
4 123.12213 1.000000
5 122.88767 .100000
6 122.88591 .010000



Conclusion of estimation phase..
Estimation terminated at iteration number 7 because:
Sum of squares decreased by less than .001 percent.

FINAL PARAMETERS:

Number of residuals 62

Standard error 1,4085005
Log likelihood -109.18198
Al 222.36396
SBC 226.61823

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance

Residuals 60 122.88590 1.9838737
Variables in the Model:

B SEB T-RATIO  APPROX. PROB.
ARL 28883615  .13496989 ~ 2.140004 103643004
MAI 95988017 05686934  16.878694 . 00000000
Covariance Matrix:

ARL MAI
AR1 01821687 00322721
MA 00322721 .00323412
Correlation Matrix:

AR1 MA
AR1 1.0000000 4204475
MAI 4204475 1.0000000

The following new variables are being created:

Name Label

FIT 1 Fit for STUDENT2 from ARIMA, MOD 5 NOCON
ERR~1 Error for STUDENT2 from ARIMA, MOD 5 NOCON
LCL~1 95% LCL for STUDENTZ2 from ARIMA, MOD 5 NOCON
UCL~1 95% UCL for STITENT2 from ARIMA, MOD~5 NOCON
SEP~1 SE of fit for STUDENT2 from ARIMA, MOD 5 NOCON

5 new cases have been added.
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