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Program HLM 5 Hierarchical Linear and Nonlinear Mode
Rg hors Stephen Raudenbush, Tony Bryk, & Richard Con
2Ot(r)t())lrsher Scientific Software International, Inc. (C)
techsupport( ) icentral
.com |
www.ssicentral
.com

Module: ~ HLM2S.EXE (5.04.21242.1)

Date: 19 September &002 Thursday
Time: 11133

0§2PEC|FICATIONS FOR THIS HLM2 RUN Thu Sep 19 11:13:29 2

Problem Title: SQUAL NULL

The data source for this run = QUAL.SSM

The command file for this run \My Documents\ thesis\squa! null.him

Qutput file name Zy Documen s\thesis\squal null.out
The maximum number of Ieve units =

The maximum number of iterations = 1000
Method of estimation: restricted maximum likelihood

Weighting Specification

Weight
~ Variable ,
Weighting? Name  Normalized?
Level 1 "ho no
Level 2 no no

The outcome variable is  SQUAL
The model specified for the fixed effects was:

Level-1 Level-2
Coefficients Predictors


http://www.ssicentral

sijidd I0U.I1ul

INTRCPTL, BO  INTRCPT2, GOO

The model specified for the covariance components was.

Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPT1
Summary of the model specified (  equation format)

Level-1 Model
Y=BO+R
Level-2 Model

BO=G00 +uo .
OLevel-1 OLS regressions

Level-2 Unit  INTRCPT1

P OO OUTIWEP RO
COCLLUTIUTON—I00D
WO UTIUTOOHNOLLOWLW
LWOOHOI—,OHLWLIS
WONO—I—IJLOLO©O

pyielecNTopldy Foy J0T NG THEN
NI\JI\)I\JI\)I\)I\)I\)I\)I\)

| —
™
>
>
—

The average OLS level-1 coefficient for INTRCPT1 =
Least Squares Estimates

sigmasquared = 0.11624
The outcome variable is  SQUAL

Page 2

2.13768



Least-squares estimates of fixed effects

. Standard _
Fixed Effect Coefficient Error  T-ratio d.f.  P-value

For _INTRCPTL, BO
INTRCPT2, GOO 2117338 0.018120 116.848 353 0.000

The outcome variable is  SQUAL
L east-squares estimates of fixed effects
(with robust standard errors)

, Standard _
Fixed Effect Coefficient Error  T-ratio d.f.  P-value

For _ INTRCPTY, BO
INTRCPT2, GOO 2117338 0.031173 67921 353 0.000

The least-squares |
Deviance = 247.9
Number of estimate

STARTING VALUES
sigma(0) squared =  0.06979

Tau(0
INT&%PTLBO 0.05232

DThe outcome variable is  SQUAL

Estimation of fixed effects ,
(Based on starting values of covariance components)

Standard Approx.

Page 3
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Fixed Effect Coefficient Error  T-ratio df  P-value

For _ INTRCPT1, BO
INTRCPT2, GO0 2127307 0.030931 68.775 75 0.000

The value of the likelihood function at iteration 1 =-8.411995E+001
The value of the likelihood function at iteration 2 =-8.410592E+001
The value of the likelihood function at iteration 3 =-8.410224E+001
The value of the likelihood function at iteration 4 =-8.410124E+001
The value of the likelihood function at iteration 5 = -8.410086E+0Q1

The value of the likelihood function at iteration 5 =-8.410086E+001
ggjgglgr]§esro I%dndge*;g*gmall change in likelihood function

Sigma _squared = 0.07005

INTRCPT1B0  0.05001

Tau (as correlation53
INTRCPT1B0 1.000

Random level-1 coefficient Reliability estimate

INTRCPT11B0 0.710
Th vaIue of the Ilkehpood funC| at iteration 6 = -8.410086E+001
0The outcome variable Is SQUA

Final estimation of fixed effects:

Standard Approx.

Page ]



squal null.out

Fixed Effect Coefficient Error  T-ratio df  P-value

For _ INTRCPT], BO
INTRCPTZ, GOO 2127041 0.030433 69.893 75 0.000

The outcome variable is  SQUAL

Final estimation of fixed effects
(with robust standard errors)

, Standard Approx.
Fixed Effect Coefficient Error  T-ratio df  P-value

For _ INTRCPT11B0
INTRCPTZ, GOO 2127041 0030226 70.372 75 0.000

Final estimation of variance components:

eRandom Effect Standard ~ Variance df Chi-square P-valu
Deviation  Component
0INTRCPTl, uo 022363  0.05001 75 309.259111 0.00

level-1, R 0.26466  0.07005

Statistics for current covariance components model

Deviance =~ = 168.201725
Number of estimated parameters =2

Page 5
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|_Program: HLM 5 Hierarchical Linear and Nonlinear Mode
in

%8thors: Stephen Raudenbush, Tony Bryk, & Richard Con
on
20L(J)I%Iisher: Scientific Software International, Inc. (c)
techsupport@ssicentral
.com ,
Www.ssicentral
.com

Module: HLMZS.EXE2(5.04.21242.1)

Date: 16 September 2002, Monday
Tlme 20:54:28

0(?ZF’ECIFICATIONS FOR THIS HLM2 RUN Mon Sep 16 20:54:28 2

Problem Title: SQUAL SIMPLE

The data source for this run = QUAL.SSM

The command file for this run = C:\My Documents\ hesis\ s%ual simple.him

Qutput file name Documents thesis\squal simple.out
The maximum number of level-2 units = 76

The maximum number of iterations = 10000
Method of estimation: restncted maximum likelihood

Weighting Specification

Weight
Variable ,
Weighting? Name  Normalized?
Leve| 1  "ho no
Level 2 no no

The outcome variable is  SQUAL
The model specified for the fixed effects was:

Level-1 Level-2
Coefficients Predictors

Pag 1


http://www.ssicentral

squal sinal?.out

19

INTRCPT1, BO _ INTRCPTZ, GO0
% SCRATIO sle pe, Bl INTRCPT?, GlO
% TWORK slope, BZ INTRCPT2 G

% TMORAL slope, B3

% ALEAD slope, B4 INTRCPTZ, G40

%' - This level-1 predictor has been centered around its grand mean.

The model specified for the covariance components was:

Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPT1
SCRATIO slope
TWORK slope

TMORAL slope
ALEAD slope

Summary of the model specified (in equation format)

Level-1 Model
Y = BO + B1*(SCRATIO) + B2¥(TWORK) + B3*(TMORAL) + B4*(ALEAD) + R

D+ ++ + +
(s
ooro—oO

DLeveI 1 OLST gressions

ni

S'iopeINTRCPTl SCRATIO slope  TWORK slope  TMORAL slope

1 225108  -0.00055  -0.00899  0.29181
0.16651

Note: OLS level-1 coefficients were computed for only 28 of 76 units that ha
sufficient data for estimation,

Pap 2
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The average OLS level-1 coefficient for INTRCPT1 = 2.06896
The average OLS level-1 coefficient for SCRATIO = -0.01819
The average OLS level-1 coefficientfor  TWORK = 0.00151
The average OLS level-1 coefficient for TMORAL = 0.03328
The average OLS level-1 coefficient for ALEAD = 0.20232

Least Squares Estimates

sigmasquared = 0.04798
The outcome variable is  SQUAL
Least-squares estimates of fixed effects

, Standard ,
Fixed Effect Coefficient Error ~ T-ratio df.  P-value

For _INTRCPT1, B0
INTRCPT?2, GOO' 2117339 0.011642 181.867 349 0.000
For SCRATIO slope, Bl
INTRCPT2 Gl 0007821 0.002197 3.559 349 0.001

slope, B2
INTRCPT2, GZ 0004731 0.001768 -2.676 349 0.008
For TMORAL Slope,

INTRCPT2, G30 0220639 0.018054 12221 349 0.000
For _ ALEAD slope, B4
INTRCPT2, G 0 0.239362 0.031513 759 349 0.000

The outcome variable is  SQUAL
Le_ast-sguares estimates of fixed effects

(with robust standard errors)
. Standard _
Fixed Effect ~ Coefficient Eror  T-ratio d.f  P-value
For _ INTRCPTY, BO
INTRCPT2 G?O 2117339 0.018568 114.031 349 0.000
For SCRATIO slope, Bl

Pap 3
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FlNT%VFz)TF%kGlo 0.007821 0.002195 3562 349 0.001
i GZ(P 0004731 0.001672 -2.830 349 0.005
For TMORALs B3

FlNTF/iEEI\Z (|33 0220639 0.024608 8.966 349 0.000
or ,

INTRCPT2, 64% 0.239362 0.043626 5487 349 0.000
The least squares likelihood value = 17.741390

Deviance = -35.48278

Number of estimated parameters = 1

STARTING VALUES

sigma(0)_squared = 0.03650

Tau&O%

1I%IQT92 PT1.B0 -0.07601 000551  -0.00148 -0.02684 -0
08§35F§ATIO,Bl 0.00551 -0.00181 ~ 0.00018  0.00927 0.
OO%ORK’BZ -0.00148  0.00018 ~ -0.00053  0.00303 -0.
OZTSI%L?RAL,BS -0.02684  0.00927 ~ 0.00303 -0.12005 -0.
ALEAD,B4 -0.10992  0.00858 -0.00354 -0.02524 -0
27764

New Tau](O)

OISIOTO%CP 1B0  0.00653  0.00000  0.00000  0.00000 0
0(?()COF(Q)ATIO,Bl 0.00000  0.00040  0.00000  0.00000 0.
00&)/\(/)ORK,BZ 0.00000  0.00000  0.00020  0.00000 O
00TOI\g(())RAL,BB 0.00000  0.00000  0.00000  0.02443 0.
OlélLZEAD’M 0.00000  0.00000  0.00000  0.00000 0.

DThe outcome variable is  SQUAL
Estimation of fixed effects

Page
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(Based on starting values of covariance components)

, Standard Approx.
Fixed Effect Coefficient Error  T-ratio d.f.  P-value

For __INTRCPT11BO

INTRCPT2, GO0 2117175 0.016921 125122 75 0.000
For SCRATIO slope, BL

INTRCPT2, G10 0.008244 0.003589 2297 75 0.022
For _TWORK slope, B2

INTRCPT2, G2 -0.002302 0.002388 -0.964 75 0.336
For TMORAL slope,

INTRCPT2, G3 0.240265 0.030295 7931 75 0.000
For _ ALEAD slope, B4

INTRCPT2, G40 0.184540 0.040653 4539 75 0.000

The value of the likelihood function at iteration 1= 2.295613E+001
The value of the likelihood function at iteration 2 = 3.273971 E+001
The value of the likelihood function at iteration 3 = 3.830114E+001
The value of the likelihood function at iteration 4 = 4.204363E+001
The value of the likelihood function at iteration 5 3 4.547470E+001

The value of the likelihood function at iteration 9996 = 5.769295E+001
The value of the likelihood function at iteration 9997 = 5.769295E+001
The value of the likelihood function at iteration 9998 = 5.769295E+001
&nglue of the Iike%%g fungtion at iteration 9999 = 5.769295E+001

iteration

Sigmasquared = 0.02493

Tau
OI(I}IGT7R7CPT1 B0 0.01897  0.00068 0.00035  0.00468 -O.
SCRATIO.B1  0.00068  0.00006 -0.00001  0.00002 -O0.

Pap 5
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00004

0 OB%ORK’BZ 0.00035 -0.00001  0.00003 -0.00002 0.
0 1T3|\£$|§)RAL,B3 0.00468  0.00002 -0.00002  0.00637 -0
0 3:§K|2.£|)EAD.B4 -0.00677  0.00004 0.00026 -0.01392 0.

Tau (as correlaﬂonsa

INTRCPT1,B0 1.000 0.666 0.489 0.425-0.274
SCRATIO.B1 0.666 1.000-0.158 0.027-0.031
TWORK.B2 0.489-0.158 1.000-0.055 0.278
TMORAL,B3 0.425 0.027-0.055 1.000-0.971
ALEAD.B4 -0.274-0.031 0.278-0.971 1.000

Random level-1 coefficient Reliability estimate

INTRCPT1, B0 0.545
SCRATIO, Bl 0.142
TWORK, B2 0.140
TMORAL, B3 0.235
ALEAD, B4 0.307

Note: The reliability estimates reported above are based on only 28 of 76
units that had sufficient data for computation. Fixed effects and variance
components are based on all the data.

The value of the likelihood function at iteration 10000 = 5.769295E+001
0The outcome variable is  SQUAL

Final estimation of fixed effects:

, Standard Approx.
Fixed Effect  Coefficient Eror  T-ratio df p-value

For __ INTRCPTY, BO
INTRCPT2, GO0 2.131234 0.019307 110.385 75 0.000
For SCRATIO slope, Bl
INTRCPTZ2, G10 0.006127 0.002124 2885 75 0.004
For _TWORK slope, B2
INTRCPT2, G2 -0.001217 0.001659 -0.733 75 0.463
For TMORAL slope, B3
INTRCPT2, G30 0.209402 0.019655 10.654 75 0.000

Page 6
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For ALEAD slo
INTRCPT?, GO 0.204975 0.038419 5335 75 0.000

The outcome variable is  SQUAL

Final estimation of fixed effects
(with robust standard errors)

| Standard Approx.
Fixed Effect Coefficient Error  T-ratio df  P-value

For _INTRCPTL, BO

INTRCPT?, GOO' 2131234 0.019113 111507 75 0.000
For SCRATIO slope,

INTRCPT? (310 0006127 0.001939 3160 75 0.002
For  TWORK slope,

INTRCPTZ, GZ 0001217 0001490 -0.817 75 0414
For TMORAL slope,

INTRCPTZ, G30 0209402 0.019008 11.016 75 0.000
For _ALEAD slope, B

INTRCPT2, G40 0.204975 0.037677 5440 75 0.000

Final estimation of variance components:

eRandom Effect Standard ~ Variance df Chi-square P-valu
Deviation ~ Component

INTRCPT1, uo 013774 0.01897 27 67.36008 0.00
SCRATIO slope, U1 0.00744  0.00006 27 23.03750 >.50
TWORK slope, 2 0.00514  0.00003 27 31.89642 0.23
TMORAL slope, 3 0.07980  0.00637 27 21.81992 >50
8ALEAD slope, 4 017970  0.03229 27 27.49378 0.43
level-1, R 015790  0.02493

Page 7
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Note: The chi-square statistics reported above are based on only 28 of 76
units that had sufficient data for computation. Fixed effects and variance
components are based on all the data.

Statistics for current covariance components model

Deviance =-115.385901
Number of estimated parameters = 16
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squal hypothesis

I,Program: HLM 5 Hierarchical Linear and Nonlinear Mode
in .
Adgthors: Stephen Raudenbush, Tony Bryk, & Richard Con
on .
SF(’)%%Iisher: Scientific Software International, Inc. (C)
techsupport@ssicentral
.C0M .
www.ssicentral
.C0Mm

Module: ~ HLM2S.EXE 55.04.21242.1)

Date:  1GSe ptember 002, Monday
Time:  23:54:31

ngPECIFICATIONS FOR THIS HLM2 RUN Mon Sep 16 23:54:31 2

Problem Title: SQUAL HYPOTHESIS

The data source for this run = QUAL.SSM , ,
| The command file for this run = C:\My Documents\thesis\squal hypothesis3.h
m

utOu put file name = C:\My Documentstthesis\squal hypothesis3.o

The maximum number of level-2 units = 76
The maximum number of iterations = 10000
Method of estimation: restricted maximum likelihood

Weighting Specification

Weight
.. Variable |
Weighting? Name  Normalized?
Leve| 1 no
Level 2 1o no

The outcome variable is  SQUAL
The model specified for the fixed effects was;


http://www.ssicentral

squal nypotnesis

168

Level-1 Level-2
Coefficients Predictors
INTRCPTZ1, B0 _ INTRCPT2, GOO
MSEM, G01
MBUD, G(2
INTRCPT2, G10

Bl RCPT2,
ope, B2 INTRCPT2, G20
05 TMORAL slope, B3  INTRCPTZ. G30
% ALEAD slope, B4 INTRCPT2, G40

%' - This level-1 predictor has been centered around its grand mean.
", - This level-2 predictor has been centered around its grand mean.

The model specified for the covariance components was:

<2

Sigma squared (constant across level-2 units)
Tau dimensions
INTRC
SCRATIO slope
MO
ALEAD slope

Summary of the model specified (in equation format)

Level-1 Model
Y = BO + B1'(SCRATIO) + B2*TWORK) + B3*(TMORAL) + B4*(ALEAD) + R

Level-2 Model
=¢00)

B0 = GOO + GOL*(MSEM) + GO2*(MBUD) + uo
B = 10 + UL
B =G0+
B3=G30+ 3
=G40 + 4
e

B4
OLevel-1 OLS regressions

1 225108  -0.00055  -0.00899  0.29181
0.16651

Page 2
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Note: OLS level-1 coefficients were computed for only 28 of 76 units that ha
sufficient data for estimation.

The average QLS level-1 coefficient for INTRCPT1 = 2.06896
The average OLS |evel-1 coefficient for SCRATIO = -0.01819
The average OLS level-1 coefficient for  TWORK = 0.00151
The average QLS level-1 coefficient for TMORAL = 0,03328
The average OLS level-1 coefficient for ALEAD =  0.20232

Least Squares Estimates

sigmasquared = 0.04628
The outcome variable is  SQUAL
Least-squares estimates of fixed effects

. Standard :
Fixed Effect Coefficient Error  T-ratio d.f  P-value

For _ INTRCPTY, BO
INTRCPTZ2, GO0 2121136 0.011547 183.696 ~ 347 0.000
MSEM, G01 0.037038 0 .013075 2.833 347 0.005
MBUD, G02 0.079686 0 035718 2231 347 0.026
For SCRATIO slope, BI
INTRCPT2, G10 0.007690 0.002161 3559 347 0.001
or _TWORK s

F lope, B2
INTRCPTZ, G2 -0.005036 0.001741 -2.893 347 0.004

For TMORAL slope, B3
INTRCPTZ G30 0.212495 0.017865 11.895 347 0.000

For _ ALEAD slope,
INTRCPTZ 64% 0224819 0.031298 7.183 347 0.000

The outcome variable is  SQUAL

| east-squares estimates of fixed effects
(with robust standard errors)

Page 3
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, Standard ,
Fixed Effect Coefficient Error  T-ratio df  P-value

GO0 ‘ 2121136 0.01/852 118816 ~ 347 0.000
01 0.037/038 0.020256 1.829 347 0.067
020 . B(% 079686 (.051956 1534 347 0.125
INTRCPT2 Gslooe 2 0.007690 0.002263 3.398 347 0.001
F&NT%%(F)’TZ GSZ| | 0005036 0.001660 -3.034 347 0.003
INTRCPT?, p, 0212495 0.024259 8759 347 0.000

For ALEAD slo p,
INTRCPT2, G40 0224819 0.038607 5.823 347 0.000

The least-squares likelihood value = 19.218347
Deviance =" -38.43669
Number of estimated parameters = 1

STARTING VALUES
sigma(0) squared =  0.03650

Tﬁ%ggmso 007301 0.00558 -0.00122  -0.02716
10829 | | | '

Ogm\ﬂo,m 0.00558 -0.00182  0.00018  0.00918
OO?T%/\{ORK,BZ 0.00122  0.00018 -0.00053  0.00303
OZTGI\élg)RAL,BS 0.02716  0.00918  0.00303 -0.12117
27%I7EAD,B4 0.10829  0.00844 -0.00351  -0.02632 -0,

New Tau](O)
OII(}IOTOFE)CP 1,80 0.00713  0.00000  0.00000  0.00000 O

OgoCOFE)ATIO,Bl 0.00000  0.00040  0.00000  0.00000 O.
TWORK,B2 ~ 0.00000  0.00000 0.00010  0.00000 0.

Page



bLXL liyj-liuiesis

00000
OOTol\él(())RAL'B?’ 0.00000  0.00000  0.00000  0.02420 0.
01%%5AD,B4 0.00000  0.00000  0.00000  0.00000 O

0 The outcome variable is  SQUAL

Estimation of fixed effects
(Based on starting values of covariance components)

, Standard Approx.
Fixed Effect Coefficient Error  T-ratio df  P-value

For __ INTRCPTI, BO

INTRCPT2, GOO' 2116656 0.017254 122.675 _ 73 0,000
MSEM, G01 0.035803 0.018438 1942 73 0.052
MBUD, G02 0.077500 0.051414 1507 73 0.132

For SCRATIO slope, BL

INTRCPT?2 %?.0 2 0.007696 0.003608 2.133 75 0.033
(!lr\IT1R|\9|IPT2 G%OD -0.002445 0.002398 -1.020 75 0.308
INTRCPT?2, 30p, 0232016 0.030438 7.623 75 0.000

For _ALEAD slope, B4
INTRCPT2, G40 0.177004 0.040819 4336 75 0.000

The value of the likelihood function at iteration 1 =2.158185E+001
The value of the likelihood function at iteration 2 = 3.163088E+001
The value of the likelihood function at iteration 3 = 3.695754E+001
The value of the likelihood function at iteration 4 = 4.038862E+001
The value of the likelihood function at iteration 5 = 4.535431 E+001

The value of the likelihood function at iteration 9688 = 5.432511 E+001
The value of the likelihood function at iteration 9689 = 5.432511 E+001
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The value of the likelihood function at iteration 9690 = 5.432511 E+001
The value of the likelihood function at iteration 9691 =5.432511E+001

fions stopped d || change in likelihood function
jeraons stoped dye g smal,

ion

Sigma_squared = 0.02529

OION5T1F6CPT1 B0 0.01766  0.00048  0.00037  0.00401  -0.
SCRATIO.B1 ~ 0.00048  0.00005 -0.00001 -0.00002 0.
gg%g/iORK.BZ 0.00037 -0.00001  0.00003 -0.00003 O
1T2l\~é|§)RAL.B3 0.00401 -0.00002 -0.00003  0.00626 -O0.
Q\LEAD,B4 -0.00510  0.00001  0.00026 -0.01292 0.

Random level-1 coefficient Reliability estimate

INTRCPTY, B0 0.531
SCRATIO, Bl 0.122
TWORK, B2 0.139
TMORAL, B3 0.230
ALEAD, B4 0.285

Note: The reliability estimates reported above are based on only 28 of 76
units that had sufficient data for computation. Fixed effects and variance

components are hased on all the data.

The value of the likelihood function at iteration 9692 = 5.432511 E+001
DThe outcome variable is  SQUAL

Final estimation of fixed effects:
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| Standard Aprprox.
Fixed Effect Coefficient Error  T-ratio df  P-value

INTRCPT2_GOO 2.131656 0.018828 113.197 _ 73 0.000
MSEM, GO1 0.029714 0.019402 1531 73 0.025
MBUD. G02 0.049983 0.050226 0.995 73 0.020

For SCRATIO slape, Bl

INTRCPT2, G10 0.005750 0.002110 2725 75 0.007

For _ TWORK slope, B2

INTRCPT2, G2 -0.001393 0.001668 -0.835 75 0.404

For TMORAL slope, B3

INTRCPTZ2, G30 0.206014 0.019865 10371 75 0.000

For _ALEAD slope, B4

INTRCPT2, G40 0.207474 0.037550 5525 75 0.000

The outcome variable is  SQUAL

Final estimation of fixed effects
(with robust standard errors)

, Standard Approx.
Fixed Effect Coefficient Error ~ T-ratio df. P-value

INTRCPT2, GO0 2.131256 0018401 115820 _ 73 0.000
MSEM, G01 0.029714 0.018183 1634 73 0.020
MBUD_G02 0.049983 (.047165 1.060 73 0.029
SCRATIO slope, Bl

NTRCPT2, G10 0.005750 0.001965 2.925 75 0.004

For _ TWORK slope, B2

TRC -0.001393 0.001496 -0931 75 0.352
For TMORAL slope, B3

INTRCPT2, G30 0.206014 0.018520 11.124 75 0.000
For _ ALEAD slope, B4

INTRCPT2, G40 0.207474 0.036582 5672 75 0.000

Final estimation of variance components:
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eRandom Effect Standard  Variance df Chi-square P-valu
Deviation  Component

INTRCPT1, uo 013289 001766 25 64.67803 0.00
SCRATIO slope, U1~ 0.00676  0.00005 27 2253303 >.50
TWORK slope, 2 0.00515 0.00003 27 3104281 0.26
TMORAL slope, 3 0.07910  0.00626 27 21.61707 >.50

1 ALEAD slope, U4 0.16870  0.02846 27 27.39768 0.44
level-l, R 017903  0.02529

Note: The chi-square stafistics reported above are based on only 28 of 76
units that had sufficient data for computation. Fixed effects and variance
components are based on all the data.

Statistics for current covariance components model

Deviance =-108.650227
Number of estimated parameters = 16

Pap 8
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