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MODEL: MOD_I
Model Description:
Variable: BOOK1
Regressors: NONE

Non-seasonal differencing: 2
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters :

MAI < value originating from estimation >
SARI < value originating from estimation >
CONSTANT < value originating from estimation >

95.00 percent confidence intervals will be generated.

Split group number: 1 Series length: 90

Number of cases skipped at end because of missing values:

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 _75742
SARI -.33180
CONSTANT 12.26502

Marquardt constant = .00l
Adjusted sum of squares = 236322165.1

Iteration History:

Iteration Adj . Sum of Squares Marquardt Constant
1 233644006.5 .00100000
2 233312536.7 .00010000
3 233252852.5 .00001000

Conclusion of estimation phase.
Estimation terminated at iteration number 4 because:
All parameter estimates changed by less than .001

FINAL PARAMETERS:
Number of residuals 76

Standard error 1751.1261
Log likelihood -675.4395
AlIC 1356.879

SBC 1363.8712

5
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Analysis of Variance:

DF Adj. Sum of Squares Residual Variance

Residuals 73 233240299.7 3066442.5

Variables in the Model:

B SEB T-RATIO APPROX. PROB.

MAI . 757422 .130027 5.8250966 .00000014
SARI -.412749 .109529 -3.7683868 .00033056
CONSTANT 11.101227 37.959488 .2924493 . 77077269
Covariance Matrix:

MAI SARI
MAI .01690710 .00112289
SARI .00112289 .01199667
Correlation Matrix:

MAI SARI
MAI 1.0000000 .0788445
SARI .0788445 1.0000000

Regressor Covariance Matrix:
CONSTANT
CONSTANT 1440.9227
Regressor Correlation Matrix:
CONSTANT
CONSTANT 1.0000000

The following new variables are being created:

Name Label

FIT 1 Fit for BOOK1 from ARIMA, MOD_1 CON
ERR_1 Error for BOOK1 from ARIMA, MOD_I CON
LCL~1 95% LCL for BOOK1 from ARIMA, MOD_I CON
UCL 1 95% UCL for BOOK1 from ARIMA, MOD~1 CON

SEP~1 SE of fit for BOOK1 from ARIMA, MOD 1 CON
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DATE: 8/15/0
TIME: 16:18
DOS LI REL 8.10
BY
KARL G JORESKOG AND DAG SORBOM
This program is published exclusively by
Scientific Software International, Inc.
1525 East 53rd street - Suite 530
Chicago, lllinois 60615, .S.A.

Voice: (800)247-6113, (312)684-4920, Fax: (312)684-4979
Copyright by Scientific Software International, Inc., 1981-93.
Partial copyright by Microsoft Corp., 1993 and Media Cybernetics Inc., 1993.
Use of this program is subject to the terms specified in the

Universal Copyright Convention.

The following lines were read from file c:\lisrel\book16.inc:
path analysis for forecasting bookl

da ni=4 no=65 ma=cm

la

R VAR VA
km

1.000

-0.463 1.000

0.041 -0.471 1.000

0.177 0.135 -0.080 1.000

mo ny=3 nx=1 be=sd,fi ga=fu,fi ps=fu,fi ph=fu,fi
frgallps12ps23

eqpsl2ps23

stlps11ps22ps33

ou se tv ef mi rs ss nd=3

path analysis for forecasting bookl
NUMBER OF INPUT VARIABLES 4
NUMBER OF Y -VARIABLES 3

NUMBER OF X-VARIABLES 1



NUMBER OF ETA-VARIABLES 3
NUMBER OF KSI-VARIABLES 1

NUMBER OF OBSERVATIONS 65

path analysis for forecasting books

COVARIANCE MATRIX TO BE ANALYZED

1 2 wl2

1.000

1 -.463 1.000

2 .041 -471 1.000

w12 177 135 -.080 1.000

PARAMETER SPECIFICATIONS

GAMMA

w12

PSI
1 2
0
1 2 0
2 0 2 0

path analysis for forecasting bookl

Number of Iterations = 4

LISREL ESTIMATES (MAXIMUM LIKELIHOOD)
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GAMMA

12

.235

(.107)

2.203

COVARIANCE MATRIX OF Y AND X

1 2 wil2

1.055

1 -.468 1.000

2 -.468 1.000
wl2 235 -- 1.000

PHI

w12

1.000
PSI
1 2
1.000

1 -468  1.000
(.042)

-11.208
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2 -- -.468 1.000
(.042)

-11.208

SQUARED MULTIPLE CORRELATIONS FOR STRUCTURAL EQUATIONS

.053

GOODNESS OF FIT STATISTICS

CHI-SQUARE WITH 8 DEGREES OF FREEDOM = 1.563 (P = 0.992)
ESTIMATED NON-CENTRALITY PARAMETER (NCP) = 0.0
90 PERCENT CONFIDENCE INTERVAL FOR NCP = (0.0 ; 0.0)
MINIMUM FIT FUNCTION VALUE = 0.0248

POPULATION DISCREPANCY FUNCTION VALUE (F0) = 0.0

90 PERCENT CONFIDENCE INTERVAL FOR FO = (0.0 ; 0.0)
ROOT MEAN SQUARE ERROR OF APPROXIMATION (RMSEA) = 0.0

90 PERCENT CONFIDENCE INTERVAL FOR RMSEA = (0.0 ; 0.0)
P-VALUE FOR TEST OF CLOSE FIT (RMSEA < 0.05) = 0.995
EXPECTED CROSS-VALIDATION INDEX (ECVI) = 0.0883
90 PERCENT CONFIDENCE INTERVAL FOR ECVI = (0.190 ; 0.190)
ECVI FOR SATURATED MODEL = 0.317
ECVI FOR INDEPENDENCE MODEL = 0.780
CHI-SQUARE FOR INDEPENDENCE MODEL WITH 6 DEGREES OF FREEDOM = 41.121
INDEPENDENCE AIC = 49.121
MODEL AIC = 5.563
SATURATED AIC = 20.000
INDEPENDENCE CAIC = 61.819
MODEL CAIC= 11.912
SATURATED CAIC = 51.744
ROOT MEAN SQUARE RESIDUAL (RMR) = C.0573

STANDARDi*u RMR = 0.0568



GOODNESS OF FIT INDEX (GFl) = 0.988
ADJUSTED GOODNESS OF FIT INDEX (AGFI) = 0.985
PARSIMONY GOODNESS OF FIT INDEX (PGFI) = 0.790

NORMED FIT INDEX (NFI) = 0.962
NON-NORMED FIT INDEX (NNFI) = 1.137
PARSIMONY NORMED FIT INDEX (PNFI) = 1.283
COMPARATIVE FIT INDEX (CFI) = 1.000
INCREMENTAL FIT INDEX (IFI) = 1.194
RELATIVE FIT INDEX (RFI) = 0.971

CRITICAL N (CN) = 823.663

FITTED COVARIANCE MATRIX

1.055
1 -.468 1.000

2 -.468 1.000

w2 2% -- -~ 1.000

FITTED RESIDUALS

1 2 wi2

-.055
1 .005 --
2 .041 -.003 --

w12 -.058 .135 -.080 —

SUMMARY STATISTICS FOR FITTED RESIDUALS
SMALLEST FITTED RESIDUAL = -.080
MEDIAN FITTED RESIDUAL = .000

LARGEST FITTED RESIDUAL =  .135



STEMLEAF PLOT
- 0/866
- 0/00000

0/4

0
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STANDARDIZED RESIDUALS

-.306
1 .036
2 317 -.023

wl2 - 742 1.072 -.635

SUMMARY STATISTICS FOR STANDARDIZED RESIDUALS
SMALLEST STANDARDIZED RESIDUAL = -.742
MEDIAN STANDARDIZED RESIDUAL =  .000

LARGEST STANDARDIZED RESIDUAL = 1.072

STEMLEAF PLOT
- 0|76
- 0300000

0|3

0

i
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QPLOT OF STANDARDIZED RESIDUALS

3D

r‘
=

S D

STANDARDIZED RESIDUALS

MODIFICATION INDICES AND EXPECTED CHANGE

MODIFICATION INDICES FOR BETA



.039 .089 312
1 .003 .016 .087

2 .092 .013 .012

EXPECTED CHANGE FOR SETA

-.016 -.037 .061
1 .006 -.010 .031

2 .032 -.014 .009

STANDARDIZED EXPECTED CHANGE FOR BETA

-.015 -.036 .060

1 .005 -.010 .031

2 .032 -.014 .009

MODIFICATION INDICES FOR GAMMA

wl2
1 .768
2 .023

EXPECTED CHANGE FOR GAMMA

wil2



1 .098

2 -017

STANDARDIZED EXPECTED CHANGE FOR GAMMA

wil2
1 .098
2 -.017

NO NON-ZERO MODIFICATION INDICES FOR PHI

MODIFICATION INDICES FOR PSI

.061

1 .076 .016

2 .240 .076 .028

EXPECTED CHANGE FOR PSI

-.037

1 -.018 -.020

2 .058 .018 .025

STANDARDIZED EXPECTED CHANGE FOR PS|

-.035



WL -.018

2 .057

-.020

.018

.025

MAXIMUM MODIFICATION INDEX IS

STANDARDIZED SOLUTION

GAMMA

wil2

.229

.77 FOR ELEMENT (2, 1) OF GAMMA

CORRELATION MATRIX OF Y AND X

1.000
1 -.456
2 -
12 229
PS|

947
1 -.456
2

1.000

-.468

1.000

-.468

1.000

1.000

wil2

1.000

REGRESSION MATRIX'Y ON X (STANDARDIZED)

w12
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.229

TOTAL AND INDIRECT EFFECTS

TOTAL EFFECTS OF X ON Y

wil2

.235

(.107)

2.203

BETA' BETA' IS NOT POS. DEF., STABILITY INDEX CANNOT BE COMPUTED

STANDARDIZED TOTAL AND INDIRECT EFFECTS

STANDARDIZED TOTAL EFFECTS OF X ON Y

wl2

.229

THE PROBLEM USED 3928 BYTES (= 1.6% OF AVAILABLE WORKSPACE)

TIME USED: .1 SECONDS
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ARIMA Procedure
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Name of variable
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ARIMA Procedure

Inverse Autocorrelations
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76

= 2/12,
852.9605
15703.18

ng

series

ion

Autocorrelations
Number of ohservations

of Differenci

ARIMA Procedure
ARIMA Procedure

Autocorrelations
1 9 8 7 6 5 4 3 2 1 01*%:*%:*%:*4&*5**6**7*i*g*l*l

differencing.

()

Mean of workin
NOTE: The first 14 observations were eliminated b

Name of variable = X

Standard devia

Autocorrelation Check for White Noise
Period

T oM OO OO MM O LO O~ NS> N0 00 O LO
— OOMT~OO 1O M AT TN O MO~ r~LO S
D == OLO LO LD 00 00 AN — — = = — O\ D O
oo AN AN AN AN MM NI <<t FLO P~~~
HOMmMO T T OO OO LOLOLO
cdrdrdcdcrd cAcdcdcd A cAcd cA A cAcd A

OO OO OO O OO OO OO ODODOOD

A A A A A A A A A A A A A A

1********

*kkkk 1
*1
LX)
1*
i*
iy
1***
i
1

*
kkkkk

""" marks two standard errors

e D e R R D D R D e D B e e e L e R R o

f =+
OO WOWMOWNODO <P~ N0 <t MO <+ LD
—ONATAONN IO g FOoaNM T ODLO D

T oo oo CPofCo ool Cooo
s T T T I A
(&)

D~ OO A O N DLO M~ 0O NI~ DLOO P~ i

—

567891|

| *dedk
EEEEE
.

ARIMA Procedure
x|
Partial Autocorrelations
41987654 32 10|*;*2**§
*****I
. ***I

Inverse Autocorrelations
n 198765 4**3**2**1**0|1 234567

OLO O W <+ M= O NILO O~ MM~ 00 DO O™
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4 -0.14271 EE
5 0.17159 | *H%
6 -0.21830 bkl
7 -0.00123 [
8 0.04026 ks
9 -0.04694 *
10 0.03729 £
1 -0.16173 *ax
12 -0.28475 AHRAAE
13 0.08311 [+
14 0.03501 *
15 -0.12880 xxx |
16 0.00993 I
17 -0.03051 *
18 -0.08861 Sy
19 -0.06282 x|

ARIMA Procedure

Autocorrelation Check for White Noise

To Chi Autocorrelations
La% Square DF  Prob
21.89 6 0.001 0.387 -0.043 -0.226 -0.262 0.011 -0.028
123237 12 0.001 -0.039 0.029 -0.019 0.065 -0.074 -0.318
18 38.07 18 0.004 -0.154 0.022 0.108 0.134 -0.031 -0.064
ARIMA Procedure
ARIMA Estimation Optimization Summary
Estimation Method: Conditional Least Squares
Parameters Estimated: X ) ) ) 2
Termination Criteria: Maximum Relative Change in Estimates

[teration stopping Value:

Criteria Value: ) 3§

Maximum Absolute Value of Gradient 315434526

R-Square (Relative Change in Regression SSE) from Last Iteration
Step: 0.05825729

Objective Function: Sum of Squared Residuals
Objective Function Value: 1.00419E10
Marquardt' Lambda Coefficient: 0.00001
Numerical Derivative Perturbation Delta: 0.001
Iterations: . 22
Warning Message: Estimates may not have converged.
Conditional Least Squares Estimation
= Approx. )
Parameter  Estimate Std Error T Ratio Lag
MAI, 1 -0.55878 1642 -4.80 1
ARL1 -1.00000 0.17628 -5.67 12
Variance Estimate = 135700871
std Error Estimate * 11649.0717
AlIC = 1640.8251*
SBC _ = 1645.48657*
Number of Residuals” 1
* Does not include log determinant.
Correlations of the Estimates
Parameter MAI, 1 AR1,1
MAI, 1 1.000 0.164
ARL 1 0.164 1.000
ARIMA Procedure
Autocorrelation Check of Residuals
To  Chi Autocorrelations
La% Square DF  Prob
561 4 0.230 -0.050 -0.122 -0.101 -0.154 0.119 -0.057
12 6.29 10 0.791 -0.042 -0.026 0.029 0.015 -0.063 0.008
18 11.23 16 0.795 0.030 0.019 -0.211 -0.005 0.004 0.068
24 16.01 22 0.815 0.073 -0.119 0.148 -0.054 -0.015 0.015
Model for variable X

No mean term in this model.
Period( ) of Differencing = 2,12.

Autoregressive Factors
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Factor 1 1+ 1 B*(12)

Moving Average Factors
Factor 1: 1 + 0.55878 B**(l)

ARIMA Procedure

Name of variable =Y.

Period( ) of Differencing = 2,12,
Mean of Workl_ngi_ series =-52.1974
Standard deviation = 2002.283
Number of observations = 76

NOTE The first 14 observations were eliminated by
differencing.

Autocorrelations

Lag Covariance Correlation -1 9816543210 std
4009138 100000 1 11*2*3*5*15*16*1*)8*3*31*1 0
Dol gL el e
3 670107 024241 1 oo ] REEILY
4 -180526  -0.04503 | ewset s | 0138857
5 1237793 0.30874 1 0.137051
6 -62951.207  -0.01570 ders . 0.145918
7 -1148223  -0.28640 1 1 1 0.145939
o Tdoe  0osd i L BN
. ** 0.153335
10 835271  0.20834 ] fekes } 0.154231
""" marks two standard errors
Inverse Autocorrelations
La% Correlation L 98765432401234567 891
3 %3359%%2 *kkkkkkk
3 -0.12647 -
4 0.28690 i
5 -0.19930 x| "
6 0.12684 [rrx
7 0.05812 |*
3 -0.03688 *|
9 0.01444
10 -0.04049
ARIMA Procedure
Partial Autocorrelations
Lag Correlation -1 9876543210 3
% Vvt
HTT i
-0.1
5 0.26414 1 L
6 -0.27475 1 Free ]
7 -0.07620 ** ] !
8 0.00652 1
9 0.01103
10 0.05910 1*
Autocorrelation Check for White Noise
To  Chi Autocorrelations

La
% 25.14 6 0.000 0.174 -0.350 -0.242 -0.045 0.309 -0.016

Correlation of Y and X

Variable X has been differenced.

Period( ) of Differencing = 2,12.

Both series have been prewhitened.

Variance of transformed series = 4025406 and 1.3208E8

Number of observations = 76 o

NOTE: The first 14 observations were eliminated by
differencing.

Crosscorrelations

LagCovaria ion -1 987654321012.3 4567891
-1 100 I . I I
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-9 2688565 0.11660 1 okl
-8 971917 -0.04215 1 s
-1 3450394 0.14964 1 -
-6 -3b78497  -0.15519 1 1
G0 e 0 R
-3 -5962031  -0.25856 1 ****i}
T B ohEe | ’
0 11852908 0.51404 1 o il**********
1 -2183851  -0.09471 1 ***1
2 -3916136  -0.16984 1 ***1
3 -3338923  -0.14480 1 1
4 -536460  -0.02327 1 ' 1 I
5 1125790 0.04882 1 *}*
6 -1074267  -0.04659 1 .
7 1159251 0.05027 1 **1
8 -2135435 -0.09261 1 1
ARIMA Procedure
La% Covariance Correlation 41987654321 Ol*l 2345678 91 std
1253462 0.05436
-1958420 0.08493

e |
marks two standard errors

Crosscorrelation Check Between Series

To Chi Crosscorrelations
La% Square DF  Prob
2477 6 0.000 0.514 -0.095 -0.170 -0.145 -0.023 0.049

Both variables have been prewhitened by the following filter:
Prewhitening Filter

Autoregressive Fa 0rs
Factor '1: 1 + * (12)

Moving Average Factors
Factor 1: 1 + 0.55878 B**(l)

ARIMA Procedure
Preliminary Estimation

White Noise Variance Est = 4009138
ARIMA Procedure

Conditional Least Squares Estimation

eration  SSE SCALEl  DENI,1  DENI,2  Lambda R Crit
0 262521801 0.08974  0.1000  0.1000 0.00001 1
1 217946038 0.05766 -0.1013 -0.04874 IE-6 0.425592
2211629806 0.05912 -0.1220 -0.4394 [E-7 0.166498
3209037016 0.05662 0.07612 -0.4489 |E-8 0.115224
4 207355928 0.05430 0.09878 -0.5903 [E-9 0.083048
5 207160156 0.05278  0.1408 -0.6029 [E-10 0.029495
6 207144544 0.05243  0.1451 -0.6138 [E-11 0.008017
7207143720 0.05231  0.1474 -0.6156 [E-12 0.001779
8 207143668 0.05228  0.1478 -0.6161 [E-12 0.000427
9 207143664 0.05227  0.1479 -0.6162 [E-12 0.000105
ARIMA Estimation Optimization Summary

Estimation Method: Conditional Least Squares

Parameters Estimated: ] ) ) ) 3

Termination Criteria; Maximum Relative Change in Estimates

Iteration stopping Value:

Criteria Value: . . . 0.00080707

Alternate Criteria: Relative Change in Objective Function

Alternate Criteria Value: 2.00402E-8

Maximum Absolute Value of Gradient: 10516.9355

R- Square (Relative Change in Regression SSE) from Last Iteration

Step 0.0001052
Objective Function: Sum of Squared Residuals
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207143664

Lamhda Coefficient
Conditional Least Squares Estimation

uardt'

Numqer_ical Derivative Perturbation Delta;

gctive Function Value:
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ARIMA Procedure
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Regression Factor = 0.052273

The Denomilnator Factors are

L
Conditional Least Squares Estimation

ut Number 1 is X.
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Period(s) of Differencing = 2,12.
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No mean term in this model.
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(Relative Change in Regression SSE) from Last
Lambda Coefficient;

ective Function Value;

uardt*
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ARIMA Procedure
ARIMA Procedure
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