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Managing risks from radon and NORM

Day 5: Analysis of survey data: Confirmatory techniques

30 April 2021
https://zoom.us/j/92190920610?pwd=bGNIcmxUcSs3aTBVeFpOT2l4eWFFQT09
Time (CET) Activity Lead

09:30-10:30 Confirmatory measurement techniques; model fit, differences
10:30-10:45 Break (15 minutes)

10:45-12:00 Confirmatory measurement techniques; model fit, differences
12:00-13:30 Break & Course Evaluation (1 hour 30 minutes)

13:30-13:35 Instructions for individual and group work

13:35-15:45 Group 1: Testing latent constructs in own nomological network (Mplus)

Group 2: Evaluating research paper
15:45-16:00 Wrap up of the course and closure

Peter

Peter

Plenary

Peter, Melisa
Tanja, Peter

Peter, Tanja, Melisa
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Global assessment of the quality of
measurement scales in a public opinion survey

Are the indicators VALID: the question of VALIDITY

Standardized factor loadings in a factor analysis
Criterion validity: association with criterion variables, based on literature

Are the indicators RELIABLE: the question of RELIABILITY

Over-time external consistency: Test-retest correlations
Internal consistency: Cronbach’s alpha

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 900009. 3
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Reliability analysis
In order to test the internal consistency of indicators
as measures of a unidimensional latent construct

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 900009.
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Reliable Indicators

X. =7 +€
Test-retest reliability

-> correlations over time r(X.;, Xi,) of r(X, Vi)

BUT trade-off reminder — real change

Internal consistency
-> split-half r( Xueit1: 2 Xheiitz)
BUT many possible partitions
-> Cronbach’s alpha: mean correlation of all possible partitions
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Cronbach’s alpha (1)

Alpha= proportion common variance

Covariances = common variance
1 _ _
oy, =covar (x,X,) = nz (X, = %) (X = X;)
-1

Individual variance = unique variance

1 & .
o? = var (X :—E X, —X )2 =42
1 (1) n—l i:1( il 1) n—l n_l
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Cronbach’s alpha (2)

Variance of scale scores = sum scores

1 . 1 & _ _
var (X1+X2):—n 1Z(xil+xi2—x1—x2)2:—n 12[(xi1_x1)+(xi2_x2)]2:
—1 i T+

1 —\>2 1 —\ 2 & _ B
— Y (X, =X )" +—— > (X, =X +—§ X, =X )X, —X,) =
n—].;( i1 1) n_lé( i2 2) n_l i:1( il 1)( 12 2)

\ Common variance

Unique
variance
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Cronbach’s alpha (3)

Variance of scale scores = sum scores
-> Logic for 4 items

varS =var (X, + X, + X; + X,) =
O +0,+0.+0, +0,+0 )+ 0+ 0y +0, +0 +Cp+ 0 +0, +0,,+0y +0,
n n n
i=1 i-1 j-1
I?fj

= unique variance + common variance
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n n

2. 2.5
o == _ESS
ianffu +Zn15i2 195
i=1 j=1 i=1
1%

Alpha is comparable with R?

Problem: more items => alpha higher

Cronbach’s alpha (4)
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Cronbach’s alpha (5)

— n .
(n-1)

a becausen®—n=n-(n-1)

n n n
2. 2.0;+2.0
i=1 j=1 i=1

1# ] )

n.n=n?elements in covariance matrix
with n diagonal elements
Adjusted alpha comparable with adjusted R?

10




-

A, RadoNorm

’A;\‘ Managing risks from radon and NORM

Political efficacy
Inspired by NES US

Q6l.a There’s no sense in voting; the parties do what they want to do anyway.

No opinion= 5; missing= 1 - teken
Q61.b Parties are only interested in my vote, not in my opinion.
No opinion=6; missing= 2 - teken

Q61.c If people like me let the politicians know what we think, then they will take our
opinion into account.

No opinion= 52; missing= 1 + teken => spiegelen
Q61.d Most politicians promise a lot, but don’t do anything.

No opinion= 0; missing= 2 - teken
Q6l1l.e As soon as they are elected, politicians think they are better than people like me.
No opinion= 15; missing= 2 - teken

Q61.f  Most of our politicians are competent people who know what they are doing.
No opinion= 11; missing= 1 + teken => spiegelen

11
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Perceived behavioural control (Flanders)
Covariance matrix

Inter-ltem Covariance Matrix

g61 a g61 b g61 cS g6l d g6l e g61 fS
61 a 1,625 ,853 385 621 684 174
g6l b ,853 1,063 ,382 ,540 ,606 ,180
g6l cS ,385 ,382 ,866 ,293 ,330 ,151
g61 d ,621 ,540 ,293 1,014 ,675 ,209
g6l e ,684 ,606 ,330 ,675 1,141 ,227
g6l fS 174 ,180 ,151 ,209 ,227 , 796

> > o0, =(2.0,853)+(2.0,385) +...+(2.0,227) =12,620

i=1 j=1
I# ]
n

Z o’ =1,652+1,063+0,866+1,014+1141+0,796 = 6,505

i=1
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Perceived behavioural control (Flanders)
Cronbach’s alpha (6 items)

220
L . = 6 12,620
adj — B "n n n - B ) =
(n 1) ZZUij+ZO—i2 (6 1) (12,620+6,505)
i=1 j=1 i=1
i#]

0,792

[tem-Total Statistics

Scale Corrected Squared Cronbach's

Scale Mean if Variance if Item-Total Multiple Alpha if Item

ltem Deleted ltem Deleted Correlation Correlation Deleted
g61_a 13,4926 12,066 ,614 ,463 , 744
g61 b 13,9606 12,943 ,690 ,522 , 124
g6l cS 13,7572 15,177 ,425 ,190 , 786
g61 d 13,9579 13,433 ,634 ,455 , 739
g6l e 13,6152 12,940 ,656 ,482 , 732
g6l fS 13,0175 16,447 ,260 ,078 ,816

13
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Perceived behavioural control (Flanders)
Cronbach’s alpha (6 items)

[tem-Total Statistics

Scale Corrected Squared Cronbach's

Scale Mean if Variance if ltem-Total Multiple Alpha if Item

ltem Deleted ltem Deleted Correlation Correlation Deleted
g6l _a 10,1499 9,736 ,639 ,463 174
g6l b 10,6179 10,624 ,708 ,521 , 750
g6l cS 10,4145 12,801 ,418 ,184 ,829
g6l d 10,6152 11,174 ,633 451 73
g6l_e 10,2726 10,716 ,656 ATT , 765
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Confirmatory and Explanatory modeling
In a SEM-context

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 900009.
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Confirmatory analysis
Structural Equation Modelling (SEM)

Structural Equation Modeling (SEM)

Mplus, Lisrel, Amos

16
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CFA - Lisrel Path diagram
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CFA - Alternative

f&i LISREL Windows Application - [efficacy1.PTH] =] x|
@File Edit Setup Draw Wiew Image Cutput window Help -2 x|
| Dl=le(a] & [mw] k] S(n)2|
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Path model
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CFA - Alternative Padmodel

£ LISREL Windows Application - [efficacy1.PTH] - |ﬁ' |5|
[jFiIe Edit Setup Draw Wiew Image Ouotpub ‘window Help _|ﬂ|i|
I EEEEE L)

J Groups: [ Paliical Efficacy | Models [badel 7| Estimates: |Estimates =l

Observed | Y
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SEM -

Measurement & explanatory model
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Degrees of freedom

1/2([(p)-(p+1)]-k
14[11.12]-23=66-23=43

21
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SEM - Model FIT

Goodness of Fit Statistics

Degrees of Freedom = 43
Minimum Fit Function Chi-Square = 194.48 (P = 0.0)
Root Mean Square Error of Approximation (RMSEA) = 0.048
90 Percent Confidence Interval for RMSEA = (0.041 ; 0.055)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.68

Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) = 0.98
Parsimony Normed Fit Index (PNFl) = 0.76
Comparative Fit Index (CFI) 0.98
Incremental Fit Index (IFI) 0.98
Relative Fit Index (RFI) = 0.97

Root Mean Square Residual (RMR) = 0.27
Standardized RMR = 0.047
Goodness of Fit Index (GFl1) = 0.98
Adjusted Goodness of Fit Index (AGFI)
Parsimony Goodness of Fit Index (PGFI)

0.97
0.64

22
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Unique assets of confirmatory analysis (SEM)

1. We can compare the global fit of measurement models
2. We can take error covariances into account
3. We can take into account that our indicator are ordinal measures

4. We can integrate the full measurement models in an explanatory structural
model

5. We can estimate and draw a a path diagram for the full nomological model
6. We can estimate indirect (mediation) effects
7. We can improve the fit of the model based on modification indices

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 900009. 23
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State of the art example ‘how to estimate and isolate
acquiescence effects’ in a SEM-context

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 900009.
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Response set issues in public
perceptions of radiological risks

Grouchy smurf
Extremity Response Set

Dopey smurf
Acquiescent Response set

25
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Response set issues in public
perceptions of radiological risks

Scaredy smurf / Grouchy smurf
Extremity Response Set

Dopey smurf
Acquiescent Response set
Moderation Response set

26



%Radol\'orm A strange Belgian devide
Flemings and Walloons

Radiation Risk Perception:
® Subscale for nuclear radiation risks
® Accident nuclear installation, nuclear waste, terrorist attack
® Subscale for general radiation risks
® Natural radiation, mobile phones, medical imaging
The strange Belgian devide
® Walloons versus Flemings ...
® Walloons have a higher radiation risk perception in general
® Walloons have a higher nuclear radiation risk perception in particular
Problem: items are unbalanced
® Response styles might contaminate content factors
® Focus: Acquiescence (ARS) & Moderation (MRS)

27
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Testing for response styles

General solution:

Use balanced scales and try to eliminate individuals that
agree both on the positively and negatively worded items

But sometimes not available (eg Risk perception)

Specific solution:

Include a second uncorrelated scale and try to find an
underlying style factor

In casu: psychological scale (IRI-scale) for empathy
® emp(athic concern) & pers(pective taking)

28
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I Wil N |

rbnfirmatory factor analysis (SEM)

4&_5_1’&.

[
=

B84 Thp 5 1

o 577

o 468

— 641

IVVI\J‘-IVII a5 B I—’Vlvlulll

Walloons
perceive higher
radiation risks

Model fits
RMSEA= 0,049

29
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4 indicators for
emphatic concern
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0
%é_,j_ng— AT7
.651
@ T30 7 e 458
.500
%é_g_ng— 641




& RadoNorm

"L\‘ Managing risks from radon and NORM

regio 3

NIOA Tl LCTpPuLivll 111 bTiyiullii
Cofirmatory factor analysis

o 207

— 210

o 366

o 577

730 'qrp_?_r

o 468

— 641

4 indicators for
emphatic concern

2 negatively worded/ 2
positively worded items

31
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4 indicators for
emphatic concern

regio_3 'M?f . :643
BN e 2 negatively worded/ 2
. @ s positively worded items
: 5.
5?3\\ ?%EN
o ,‘651 == Empathy and radiation risk
@ ok inE perception are uncorrelated
8 e 641
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\

No longer
significant

\
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Radiation Risk Perception
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RMSEA= 0,048
Only significant
effects
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Conclusions

® Never over-estimate the (technological)
knowledge of the general public

® Be aware of cross-national differences in terms
of culture and media diet

® When possible use balanced scales
® People will be more attentive

® |t is also possible to test a response style factor
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INPUT INSTRUCTICHS

TITLE:
qe_1_res[*— 5CE analyse (basis O-model, met &&n latente variabele
DATH:
FILE IS5 C:“\LISREL &.8 Examples\5CE savoktober.dat;
VARIABLE:

NaMES ARE Serial TR&L 5D2 5D3 QE 1 res QE 2 res
QE 2 rs QE 3 res QE 3 r=s QF 4 res QE 5 res
QE 5 rss QE 6 res QE 7 res QE 8 res QRP 1 re QRP 2 re
QRP 3 re QRP 4 re QRP 5 re QRP 6 re QRP T re
QRP 8 re QRP 9 re QRP 10 r QMN 1 re QMN 2 re
qe 3 res— QM 3 re QMW 4 re QMN 5 re QMN 6 re Q50 1 re

- - Q50 2 re Q50 2 rs Q50 3 re Q50 4 re Q50 5 re
Q50 5 rs 5D2 regio 1 regio 2 regio 3 missings
posit ond AR5 4 AR5 5 AR5 W MRS MRS5S W ERS5 ersl erss
ERS W DR5 1 DRS 2 DRS w ers__ 5 ers_ 1 ers new ers 1
qe_S_res‘___ ers  lrs;
Welke wvariabelen zijn categorisch{ewventuesel)

'CATEGORICAL RRE QE 1 RES QE 5 RES QE 3 RES QE 6 RES;

ge 6 res[v—

A Welke wvariabelen gebruiken we in de analyse
USEVARRIAELES AEE QE 1 RES QE 5 RES QE 3 RES QE & RES;
AMALYSIS:

ESTIMATCR = HML;
TYPE=GENHERAL;

MCDEL:

Wat =ijn de indicatoren voor de latente constructen
emp BY ge 1 res ge & res QE 3 BRES QE 5 RES;

'Laat twee wvariabelen correleren

| ©E 3 RES with QE 5 RES; |

CUTPUT:

standardized MODINDICES (ALL) TECH10 SAMPSTAT tech4;

36
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Measurement model: one

latente factor

ge 1 res

«— 496

710
.541””/!J

ge 6 res

1.000
- 407

Hxﬁh‘am*

-.352

qe_ 3 res

Ln

qe_

MCDEL FIT INFORMATICH

HNunber of Free Parameters 13
Loglikelihood
HO Value -4045.944
H1 Value -4043.956

Information Criteria

Lkaike ([ATIC) 8117.8845

Bayesian (BIC) 8178.105

Sample-5ize Adjusted BIC 8136.824
n* = (m + 2) [/ 24)

Chi-S5guare Test of Model Fit

Value 3.978
Degrees of Freedom 1
F-Value 0.04962

EMSEL (Root Mean Sqguare Error Of Approximation)

Estimate 0.089

90 Percent C.I. 0.007 132

Probability EMSEA <= .05 0.269
CFI/TLI

CFI 0.9393

TLT 0.959

Chi-5guare Test of Model Fit for the Baseline Model

Value 439.703
Degrees of Freedom 3]
BF-Value 0.0000

SEME (Standardized Eoot Mean Sguare Residual)

Value 0.011

37
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TITLE:
ECK analyse
DATA:
FILE I5 C:\LISREL 8.8 Examples\5CK_savoktober.dat;
VARIABLE:
NAMES ARE Serial TAAL 5D2 5D3 QE 1 res QE 2 res
QE 2 rs QE 3 res QE 3 rs QE 4 res QE 5 res
QE 5 res QE 6 res QE 7 res QE 8 res QRP 1 re QRP 2 re
QRE 3 re QRP 4 re QRP 5 re QRPF & re QRP 7 re
QRP 8 re QRP 9 re QRP 10 r QMN 1 re QMN 2 re
QMN 3 re QMN 4 re QMN 5 re QMN & re Q50 1 re
Q80 2 re Q50 2 rs Q30 3 re Q30 4 re Q30 5 re
QS0 5 rs 5D regio_l regio 2 regio 3 missings
posit ond ARS 4 ARS 5 ARS W MRS MES W ERS ersl erss
ERS W DR5 1 DRS 2 DRS w ers_ 5 ers_ 1 ers new ers 1
ers  1lrs;
USEVRRIABLES ARE QE 1 RES QE 3 RES QE 5 RES QE 6 RES QE 4 RES QE 7 RES QE 8 RES
QRP_Z RE QRF 5 RE QJRF 9 RE QRF & RE QRFP 7 RE QRF 8 RE:
MCODEL:
'"Wat zijn de indicatoren voor de latente constructen
emp BY ge 1 res ge 6 rez QE 3 RES QE 5 RES:
pers BY ge 4 res ge 7 res ge 8 res;
rad risk BY grp 2 re grp 5 re grp 9 re;
cust_ris BY grp 6 re grp 7 re grp 8 re;
1Laat latente constructen correleren
emp WITH pers;
rad risk WITH cust ris;
'Laat twee warliabelen correleren
QE 3 RES with QE 5 RES;
1Z2et de wvolgende correlaties op nul (Covariance Constrained to 0)
kmp with rad risk@o0;
rp_G_iq#— emp with cust ri=@o0:
pers with rad risk@0;
pers with cust_ris@0;
rp_7_1#— CUTEUT:
standardized MODINDICES (ALL) SAMPSTAT tech4 TECHI1;

cust_ris

38
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/e_l_re“.!_ 333
'658_._#_,_,(——#!313_!5_1'&!_ D18
1.000 _15194
_'jgﬁ-—_h‘—_“"*te_3_;e1“q?51
- 340 .
343
660 e 5 ras— Y384
A _FJ——"—"_EE_4_IE?__'4?6
1.000 7124
588
654
.644hﬁ%ﬁmhhhhq"te_j_yei_‘
\ e 8 g% 585
I
1.000 : 840 Mp_2_t— =4
B85
581
rp_O sf#— 366
LOODY cust_ris 057 p_b_ 268
118
606 \trpj Jqo— 484
\ 632

MODEL FIT INFOERMATICH

Number of Free Parameters 42
Loglikelihood
HO Value -13092.583
H1l Value -13011.084

Information Criteria

Lkaike (AIC) 26269.168
Bayesian (BIC) 26463.710
Sample-S5ize Adjusted BIC 26330.343
m* = (n + 2) J 24)
Chi-Sguare Test of Model Fit
Value 162.999
Degrees of Freedom 62
E-Value 0.0000
EMSER (Root Mean Sqguare Error Of Approximation)
Estimate 0.0486
80 Percent C.I. 0.038 0.055
Frobability RMSEL <= .05 0.746
CFI/TLI
CFI 0.9&65
TLI 0.855

Chi-S5guare Test of Model Fit for the Baseline Model

Value 25929, 462
Degrees of Freedom T8
F-Value 0.0000

SEME (S5tandardized BRoot Mean Sguare Residual)

Value 0.0486
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TITLE:
SCE analyse

DATR:

FILE IS5 C:\LISREL 8.8 Examples\5CK savoktober.dat;
VARIRBLE:

NAMES ARE Serial TAAL 5D2 5D3 QE 1 rez QE 2 res

QE 2 r2 QE 3 res QE 3 r2 QE 4 res QE 5 res

QE 5 res QE & res QE 7 res QE 8 res QRP 1 re QRP 2 re

QRP_3 re QRP 4 re QRP 5 re QRP & re QRP 7 re

QRF & re QRP 9 re QRP 10 r QMN 1 re QMN 2 re

QM 3 re QMN 4 re QMN 5 re QMN & re Q30 1 re

Q50 2 re Q50 2 rs Q350 3 re QSO 4 re Q50 5 re

Q50 5 rs 3DI regio 1 regio 2 regio 3 mi=zsings

posit ond ARS 4 BRS 5 BRRS W MRS MRS W ERS ersl erss

ER5 W DRS 1 DR5S 2 DR5S w ers__ 5 ers 1 ers new ers 1

ers_ lrs;
"Welke wariabelen ziijn categorisch

!CATEGORICAL ARE QF 1 RES5 QE 5 RE5 QE 3 RE5 QF 6 RES QF 4 RES QF 7 RES QE 8 RES

!QRP 2 RE QRF 5 RE QRF 3 RE QRF & RE QRF 7 RE QRF_S_RE:r
'"Welke wvariabelen gebruiken we in de analyse

USEVARIABLES ARE QE 1 RES QE 3 RES QE 5 RES QE 6 RES QE 4 RES QE 7 RES QE 8 RES

QRP 2 RE QRP 5 RE QRF 3 RE QRPF 6 RE QRP 7 RE QRF 8 RE;

MCDEL:
'Wat zijn de indicatoren wvoor de latente constructen

emp BY ge 1 res ge 6 res QE 3 RES QF 5 RES;

pers BY ge 4 res ge 7 res ge 8 res;

rad risk BY grp 2 re grp 5 _re grp 9 re;

cust ris BY grp 6 re gqrp 7 re grp 8 re;

stijl BY ge 1 res@l QE 3 RESEL QE 5 RESEL ge & res@l ge 4 res@l ge 7 res@l ge 8 res@l
grp 2 re@l grp 5 re@l qrp 9 re@l grp & re@l grp 7 re@l qrp 8 re@l:

'Laat latente constructen correleren

emp WITH pers;

rad risk WITH cust_ris;
'Laat twee wariabelen correleren

'!QE 3 RES with QE 5 RES;
1Zet de volgende correlaties op nul (Covariance Constrained to 0)
emp with rad risk@0;
emp with cust_ris@0;
pers with rad risk@0;
pers with cust ris@0;
stijl with emp@0;
stijl with pers@0;
stijl with rad risk@0;
8tijl with cust_ris@0;
CUIFUT:
standardized MCODINDICES (ALL) SAMPSTAT tech4 TECHIL;
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MCDEL FIT INFCOEMATICH

HNumber of Free Parameters 42
Loglikelihood
HO Value -13089.489
H1 Value -13011.084

Information Criteria

Akaike (AIC) 26262.978

Bayesian (BIC) 26457.522

Sample-5ize Adjusted BIC 26324.154
n* = (n + 2} / 24)

Chi-S5gquare Test of Model Fit

Value 156.811
Degreezs of Freedom 62
E-Value 0.0000

EMSEZ (Root Mean Sqguare Error Of Approximation)

E=stimate 0.045

90 Percent C.I. 0.036 0.054

Frobability BMSEL <= .05 0.825
CFI/TLI

CFI 0.9&87

TLI 0.958

Chi-5gquare Test of Model Fit for the Baseline Model

Value 2929.4862
Degrees of Freedom 78
F-Value 0.0000

SEME (Standardirzed BRoot Mean Sguare Residual)

Value 0.049
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s FILE IS5 C:\LISREL 2.8 Examples‘\S5CK savoktober.dat;

VLRTRELE:
- HNLMES LRE Serial TAALL 5D2 53D3 QE 1 res QE 2 res
EﬁECt Of reglon QE 2 ra QE 3 res QE 3 rs QE_&_IE_-; {_EE_S_IEE B
QE 5 ras QE & res QE 7 res QE 8 res QRP 1 re QRP 2 re
(Wa|:1 Fla:O) QRP 3 re QRF 4 re QRP 5 re QRP 6 re QRP T re
! QRF 8 re QRP 9 re QRP 10 r QMN 1 re QMN 2 re

QMM 3 re QMN 4 re QMW 5 re QMM & re Q50 1 re

QREC_2 re Q30 2 rs Q30 3 re Q50 4 re Q50 5 re

QS0 5 rs S5DY reglo 1 regio 2 regilo 3 missings

posit ond ARS 4 ARS 5 ARS W MRS MRS W ERS ersl erss

ERS W DR3 1 DR5 2 DR5 w erz__ 5 ers__ 1 ers new ers 1

ers_ Ilrs;
Welke wariabelen zijn categorisch
B 3 rat— !CATEGORICAL ARE QE 1 RES QE 5 RES QE 3 RES5 QE 6 RES QE 4 RES QE 7 RES QE 8 RES
- !hRP_Z_RE QRP 5 RE QRF 5 RE QRF & RE QRF 7 RE QRF B RE;
"Welke wariabelen gebruiken we in de analyse
de_5_res— USEVARIABELES ARE QE 1 RES QE 3 RES QE 5 RES QE 6 RES QE 4 RES QE 7 RES QE 8 RES

QRE 2 RE QRPF 5 RE QRPF 9 RE QRPF & RE QRP 7 RE QRPF & RE regio_3:
MCDEL:
"Wat zijn de indicatoren wvoor de latente constructen

emp BY ge 1 res ge & res QE 3 RES QE 5 RES?

pers BY ge_4 res ge T res ge 8 res;

rad risk BY grp 2 re grp 5 re grp 9 re;

cust ri=s BY orp & re ogro J re orn 8 re:
b S T=E qEE Y "

regio 3

1Laat laEente regresseren op regio
enp ON regio 3;
pers ON regio_3;
rad risk CN regio_3;
cust_ris CN regio_ 3;

TLaat latente constructen correleren
emp WITH pers;
rad risk WITH cust_ris;

1Laat twee wvariabelen correleren
QE 3 RES with QE 5 RES;

1Zet de wolgende correlaties op nul (Covariance Constrained to 0)
emp with rad risk@0;
emp with cust risg@o0;
pers with rad risk@0;
pers with cust_ris@0:

CUTPUT :

standardized MCDINDICES (ALL) SAMPSTAT techd4 TECHI;
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Humber of Free Parameters 46
Loglikelihood
e 1 rgg— 554
HO Value -13076.776
568 H1 Value -12976.211
. 4 e 6 ras— o138

Information Criteria

851
_341‘@3_3}- bt Lkaike (AIC) 26245,.553
' 343 Bayesian (BIC) 26458.625
#E 5 rE,g_J_f»ggg Sample-S5ize Adjusted BIC 26312.555
- - (n* = (n + 2) / 24)
e 4 ﬁ!_“4?3 Chi-S5quare Test of Model Fit
0 /4___
726
654 Value 201,132
077 583 W T _ret—- Degrees of Freedom 71
regio_3 : 543 E-Value 0.0000
4 587
E—&Jf!_ EMS3EAR (Root Mean Sguare Error Of Approximation)
131 083
7 me— 202 Estimate 0.04%9
841 - 90 Percent C.I. 0.041 0.057
’ . Probability BMSEL <= .05 0.556
1235 884 —fp_5 ¢ 2P
, 706 CFI/TLT
573 366
A CFI 0.955
TLI 0.943
g u—.377
04 651 - Chi-S5quare Test of Model Fit for the Baseline Model
7304 7 e 468 Value 25949.208
500 Degrees of Freedom 91
P-Value 0.0000
2 pge— .041

SEME (Standardized Root Mean Sguare Residual)

Value 0.046




TITLE:
4> RadoN
rO adoNorm
’ \‘ Managing risks from radon and NORM FILE IS C:\LISREL 8.8 Examples\5CK_savoktcber.dat;
e VARILELE:

- - HAMES ARE Serial TARL 5D2 SD3 QE 1 res QE 2 res
Effect of region, with 05 2zs f s zes GBS xs GE g xes G2 s e
1 QE 5 res QE 6 rezs QE 7 res QE 8 res QRP 1 re QRP 2 re
QRP 3 re QRP 4 re QRP 5 re QRF & re QRP 7 re
Style factor QRP & re QRP 9 re QRP 10 r QMN 1 re QMN 2 re
QM 3 re QMW 4 re QMN 5 re QMN & re Q50 1 re
Q50 2 re Q50 2 r= Q50 3 re Q50 4 re Q50 5_re
Q50 5 _rs 5DS regio 1 regio_ 2 regio 3 missings
posit ond ARS_4 AR5 5 ARS W MRS MRS W ERS ersl erss
ERS W DR5_1 DR5 2 DRS w ers__ 5 ers__ 1 ers_new ers 1
ers_ lrs;
"Helke wvariabelen zijn categorisch
'CATEGORICAL ARE QE 1 RES QE 5 RES QE 3 RES QE 6 RES5 QE 4 RES QE 7 RE5 QE 8 RES
'QRP 2 RE QRP 5 RE QRP 9 RE QRP & RE QRF 7 RE QRP & RE q
Welke wariabelen gebruiken we in de analyse
USEVARIABLES ARE regio 3 QE 1 RES5 QE 3 RES QE 5 RES QE 6 RES QE 4 RES QE 7 RES
QE 8 RES QRP 2 RE QRF 5 RE QRF 9 RE QRP 6 RE QRF 7 RE QRF 8 RE;
MODEL:
'Wat zijn de indicatoren wvoor de latente constructen
emp BY ge 1 res ge & res QE 3 RES QE 5 RES;
pers BY ge 4 res ge 7 res ge B res;
rad risk BY grp 2 re grp 5 re grp 9 re;
cust_ris BY grp & re grp 7 re grp B re;
'Maak stijlfactor aan
stijl BY ge 1 res@l QE 3 RESEL QE 5 RESEL ge 6 res@l ge 4 res@l ge 7 res@l ge 8 res@l
grp 2 re@l grp 5 re@l grp 9 re@l grp 6 re@l grp 7 re@l grp 8 re@l:
Iregresseer latente op regio
emp ON regio 3:
pers ON regio_ 3:
rad risk ON regio_ 3;
cust_ris ON regio_ 3;
'Laat latente consStructen correleren
emp WITH pers;
rad risk WITH cust_ris;
1Laat twee wvariabelen correleren
'QE 3 RES with QE 5 RES;
1Zet de wolgende correlaties op nul (Covariance Constrained to 0)
emp with rad risk@0;
emp with cust ri=@o;
pers with rad risk@0;
pers with cust ris@o;
stijl with emp@0;
stijl with pers@E0;
stijl with rad risk@0;
stijl with cust ris@0;
CUTPUT :
2 standardized MCODINDICES (ALL) SAMPSTAT techd4 TECHL:

regio 3
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MCDEL FIT INFCEMATICH

Nunber of Free Parameters 46
Loglikelihood
HO Value -13075.621
H1l Value -12976.211

Information Criteria

Akaike (AIC) 26243.243

Bayesian (BIC) 26456,315

Sample-5ize Adjusted BIC 26310.245
n* = (n + 2) / 24)

Chi-Square Test of Model Fit

Value 198.822
Degreezs of Freedom 71
E-Value 0.0000

EMSEZ (Root Mean Sguare Error Of Approximation)

E=stimate 0.049

90 Percent C.I. 0.041 ©0.057

Probability BMSEL <= .05 0.591
CFI/TLI

CFI 0.956

TLI 0.944

Chi-5gquare Test of Model Fit for the Baseline Model

Value 2999 208
Degrees of Freedom g1
E-Value 0.0000

SEME (Standardized ERoot Mean Sguare Residual)

Value 0.04%
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R DATA:
"L\‘ Managing risks from radon and NORM FILE 15 C:\LISREL .8 Examples\3CK savoktober.dat;

VARIABLE:
HAMES ARE Serial TAAL SD2 S5D3 QE 1 res QE 2 res
QE 2 ra QE 3 rez QE 3 r=s QE 4 res QE 5 res
QE_5 rass QE_& res QE 7 res QE_8 res QRP_1 re QRP_2 re
QRP_3_re QRP_4 re QRP_5 re QRP & re QRP_7_re
QRP_& re QRP_9 re QRP_10 r QMN 1 re QMN 2 re
QMN 3 re QMN 4 re QMN 5 re QMN & re Q50 1 re
Q50 2 re Q50 2 rs Q50 3 re Q50 4 re Q50 5 re
Q50 5 rs 5D9 regio 1 regic 2 regic 3 miszsings
posit ond ARS 4 ARS 5 ARS W MRS MRS W ERS ersl erss
ERS W DR5 1 DRS 2 DRS w ers_ 5 erz_ 1 ers new ers_1
ers_ lrs;
'"Welke wvariakelen zijn categorisch
'CATEGORICAL LRE QF 1 RES QF 5 RES QF 3 RES QF 6 RES QF 4 RES QF 7 RES QF & RES
'QRP 2 RE QRP 5 RE QRP 9 RE QRP & RE QRP 7 RE QRP B RE ;
Welke variabelen gebruiken we in de analyse

USEVARIAELES ARE ond regio 3 QE 1 RES QE 3 RES5 QE 5 RES QE &
ond QE‘IRESQETRESQESRESQRPQREQRPSREQRPB QRF_& QRP_T_RE
QRP_8 _RE;
MCDEL:
'Wat zijn de indicatoren voor de latente constructen
emp BY ge 1 res ge 6 res QE 3 RES QE 5 RES;
pers BY ge 4 res ge 7 res ge 8 res;
rad risk BY grp 2 re grp 5 re grp 9 re;
cust_riz BY grp & re grp 7 _re grp & re;
2tijl BY ge_1 res@l QE 3 RES@1 QF 5 RES@1 ge 6 _res@l ge_4 res@l ge 7 res@l ge 8 res@l
qgrp 2 re@l grp 5_re@l qrp 9 re@l grp_ 6 _re@l grp 7_re@l grp 8 re@l;
'regresser op
enp ON regio 3;
pers ON regio 3;
rad risk ON regio 3;
cust_riz ON regic 3;
enp ON ond;
1-35-1,3_3 pers CON ond;
rad_risk ON ond;

cust_ris ON ond;
stijl ; 'its variance 15 estimated
'Laat latente constructen correleren
enp WITH pers;
rad risk WITH cust_ris;
'Laat twee variabelen correleren
'QF_3_RES with QF 5 RES;
'Zet de volgende correlaties op nmul (Covariance Constrained to 0)
emp with rad risk@o:
emp with cust_ris@o:
pers with rad risk@o0;
pers with cust_ris@0;
3tijl with emp@0;
3tijl with pers@o;
=2tijl with rad risk@o;
stijl with cust_risg@0;




&, RadoNorm

"L\‘ Managing risks from radon and NORM

ond

regio_3

=]
o
II—I

4 N
7 K 45

p_3_14539 ond 999/

MODEL FIT INFORMATION \

Number of Free FParameters 50 -
HO Value —13074.522 \\ I-/‘)
H1 Value —12966.423

Information Criteria

Akaike (AIC) 2624949 .0499
Bavesian (BIC) Zeas0_64a49
Sample-Size Adjusted BIC 26321.873
(n= = (n + 2) / 24)
—
Chi-Sguare Test of Model Fit III_/
Value 216.127 | rad 1k k=

Degrees of Freedom |80 J—— —
P-Value o.0000 d__,_,_,_o—'—"'“_

RMSER (RoOOT Mean Sguare Error Of Approximation)

5 - ]
regio 3 [~ 937 '
Escimate o.04a7 - 047 _ 557 b
20 Percent C.TI. 0.040 ©0.055 ) -
Probability RMSELN <= .05 0.705
217
CFI/TLI 2 i :

P —_
TLI o.939

-,

cust_1is |'€i: 09—

Chni-Sguare Test of Model Fit for the Baseline Model I\\_ _qlp_?_ 458
— 560
Value 3z018.782 .

Degrees of Freedom 104
F—Walus o.0000 \qlP_E B30

SRMR (Standardized Root Mean Sguare Residual)

m

Walue o.04a7
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'"Wat zijn de indicatoren voor de latente constructen
emp BY ge 1 res ge & res QE 3 RES QE 5 RES;
pers BY ge_4 res ge_ 7T res ge 8 res;
rad risk BY grp 2 re grp 5 re grp 9 re;
cust ris BY grp & re grp 7 _re grp 8 re;
stijl BY ge 1 res@1 QE 3 RESE1 QE 5 RESE1 ge 6 resBl ge 4 res@l ge 7 res@l ge 8 res@l
grp 2 re@l grp 5 re@l grp 9 re@l grp 6 re@l grp 7 re@l grp 8 re@l:
enp ON regio_ 3;
mrs_w pers ON regio_3;
rad risk ON regio 3;
cust ris ON regioc 3;
stijl ON regio_3:
scijl ON ars w;
stijl ON mrs_w;
s=tijl ; Tits wariance is estimated
'Laat latente consStructen correleren
enp WITH pers:
rad risk WITH cust ris;
MRS W WITH ARS W;
1Zet de wolgende correlaties op nul (Covariance Constrained to 0)
emp with rad risk@0;
emp with cust_ris@0;
pers with rad risk@o0:
pers with cust ris@o;
gtijl with emp@E0;
stijl with pers@0;
stijl with rad risk@0;
5tijl with cust_ris@0;
ars w with regio 3@80;
mrs W with regin_3@04
ars w with rad risk@0;
ars_w with cust_ris@0;
mrs_w with rad risk@0;
mrs_w with cust_ris@0;

ars_w
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regio_3

1.000

-.549

1.000

mrs_w

EMSER (Eoot Mean Sguare Error Of Approximation)

Eztimate 0.048
90 Percent C.I. 0.041 ©0.055
Probability BMSERL <= .05 0.650

regio_ 3

195

564

9%

1.000

-.549

1.000

mrs_w
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