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Abstract

In this paper we study the concepts ‘Politicalfatition’ and ‘Quality of state services’,
included in the European Social Survey since thst fiound. We test whether these
concepts can be compared across countries andtioverby testing for measurement
invariance. The results show that the conceptstiPall Satisfaction’and ‘Quality of State
Services’ can only be compared in a limited nundferountries in each round as well as
over time. Besides detailing which countries cath @annot be compared, in the following
pages we also estimate composite scores and tiaitygfor both concepts under study.
Finally, we highlight the importance of correctitor measurement error when using ESS
data by comparing correlations between the compgsibres of both concepts uncorrected

and corrected for measurement error.



1. Introduction

One of the aims of the European Social Survey (ESSp chart stability and change in
social structure, conditions and attitudes in Earapd to interpret how Europe’s social,

political and moral fabric is changinghtfp://www.europeansocialsurvey.org/abyuth

order to do so, the ESS has to assure that theeptsof interest are measured with
equivalent instruments. If this is not guarantedlde observed results cannot be
distinguished between true change, clear stabibtydifferences across countries and
systematic biases caused by either different utatedig or responding to the

measurement instruments. This concern with theitgual the data constitutes another aim
of the ESS which is to “achieve and spread high@ndards of rigour in cross-national
research in the social sciences, including for gtant|.. ] the reliability of questions”

(ibid.). The present study seeks to contributéni® liatter aim of the ESS. For this purpose,
we analyse the measurement invariance of two cdsiceeluded in the ESS core
questionnaire since its foundation. Both concejpés ansidered complex constructs or
concepts-by-postulation implying that their meanimg not immediately obvious.

Consequently, both cannot be measured directly aviingle question but need multiple
indicators. Frequently, researchers operationalmeepts-by-postulation by computing an
average score based on the observed indicatorshwiialso called index or composite
score. In this study, we will also estimate the posite scores and their quality by

employing the procedure developed by Saris anchGfalt (2007).

The paper proceeds as follows: In the first pathaf paper, we describe the measurement
of the concepts ‘Political Satisfaction’and ‘Quglbf State Services’ in the ESS. In the
following section, we introduce measurement invazé testing and conduct it across
countries in the ESS Round 1 to 5 and afterward=sagh country that participated at least
in four rounds over time. In the final section wstimate the composite scores of the two
concepts, their quality and highlight the importaraf the correction for measurement
error by comparing the observed correlation betwketh composite scores with the

corrected correlation.



2. Political Satisfaction and Quality of State Service in the ESS

In political science, the study of political suppdnas been present for decades.
Cornerstone in this debate is David Easton’s (Ea&&@65, 1975) contribution, where he
distinguished two different types of political supp diffuse and specific support. While
specific support is the direct result of outputattkatisfy specific demands, under a short
term utility perspective, diffuse support is, byntrast, not directly connect to these
feelings of demand fulfilment. It rather refers aosense of attachment to the political
regime, the authorities or the political communitya way that is independent of specific

benefits.

More recently, scholars argued that political supporather continuous from the diffuse
to the specific dimensions, i.e. from political amomity to regime principle, and from
regime performance to regime institutions and thtipal actors. Both Dalton (2004) and
Torcal and Montero (2006) argue that Easton’s thémplies that every politicabbject
can be subject to both specific and diffuse supprtthe same time. However,
independently of the hierarchy between specific diffdse political support, the citizens’
short term responses to the policy performance dajiven government add to the
explanation of political support. Therefore, theE8cludes measures on satisfaction with
the economy, satisfaction with the government, et & the evaluation of the health and
education system since its foundation. Each of described items is formulated as

follows:

On the whole how satisfied are you with the presgate of the economy in [country]?

Extremely Extremely
dissatisfied satisfied
00 01 02 03 04 05 06 07 08 09 10

Now thinking about the [country’s] government, heatisfied are you with the way it is
doing its job?

Extremely Extremely
dissatisfied satisfied
00 01 02 03 04 05 06 07 08 09 10
Please say what you think overall about the stgglocation in [country] nowadays?
Extremely Extremely
bad good
00 01 02 03 04 05 06 07 08 09 10

Please say what you think overall about the stakealth services in [country] nowadays?



Extremely Extremely
bad good

00 01 02 03 04 05 06 07 08 09 10

The first two measures are indicators of politgatisfaction, while the latter two are indicators
for the evaluation of the quality of state servicEee model to be tested is presented in

Figure 1.

Figure 1: Model for testing of measurement invariance
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Wheren; are the J unobserved latent variable of interest (or the ephby-postulation); iyare
the " observed variable for the latent trait); are the loadingg;; are the intercepts ang e
are the disturbance terms. It is assumed thatisiterdance terms have a mean of zero, and
are uncorrelated with each other and with the tatanables. The latent variableg)(are
correlated with each other. In order to assignadesto the latent variables, for each one,

the loading of the first observed variablés; (ands,) is fixed to one and the respective

intercepts €11 andtsy) to zero.

The aim of the present study is to test whether t¢bacepts-by-postulation ‘Political
Satisfaction’and ‘Quality of State Services’ are fect comparable across the countries
involved in the ESS and within a country over tinfe.other words, we aim testablish
whether the respondents interpret and respondeatiestions we just presented in the
same way, regardless of their national residenpersonal characteristics or changes in

these characteristics through time.

! The target population of the ESS is describedeasams 15 years or older who are resident withirape
households, regardless of nationality and citizgnshlanguage . ESS6 Sampling Guidelinesuropean

Social Survey, page 2)




3. Measurement invariance

Measurement invariance means that respondents’eassio not depend on their group
characteristics (Mellenbergh 1989; Meredith andI9dp 1992; Meredith 1993). We
sequentially test here for three different levels of invariance testing, respely:
configural, metric, and scalar invariance. Confajumvariance, also called pattern
invariance, requires that the model of interest &icross countries and over tinvetric
invariance is a necessary condition for companmgiandardized) relationships with other

variables, and it requires that the loadings agestime across groups.

A= Ay = A (1)
)\Zi: }\gj ...=)\2
)\3i: )\3]' ...:)\3
)\4i: )\4j ...:)\4
A: Loading

i, j: Different countries

These two requirements are sufficient for comparisbrelationships with other variables.
However, for the comparison of the latent meange¢lj@irement of scalar invariance must
hold. Scalar invariance implies that the intercegtthe items are also equal across groups
(Horn 1983; Meredith 1993; Steenkamp and Baumgaft8@8).

T1i=Tgj...=T1 (2)
Toi= Tgj «..= T2
T3i= Tgj ...= T3
Tai= Tgj ... =Ty
T = Intercept

i, j- Different countries

Therefore, if scalar invariance holds and the kateeans are equal, then the means of the

composite scores, i.e. the average score basecemras observed variables, can be

compared

For estimation we use the maximum likelihood estonaf LISREL 8.57 (Jéreskog and
Sorbom 2005). For model evaluation and testingeMeon JRule software (Van der Veld
et al. 2008) based on the procedure developed by, Satorra and van der Veld (2009).
Saris et al. (2009) showed that the commonly useduation procedures for structural
equation models cannot be trusted as test stat@tid Fit indices are unequally sensitive
for different misspecifications. They propose rattien testing the model as a whole, to
test it on the parameter level by using the modifon index (MI) as test statistic for
detection of misspecifications (expressed as erdeqiarameter change; EPC) in



combination with the power of the Ml test. The eifnt situations for model evaluations
are presented in Table 1.

Table 1: JRule procedure for model evaluation

High power Low power
Significant Ml Inspect EPC (EPC) Misspecification present (m)
Non significant Ml No misspecification (nm) Inconclusive (1)

The criterion for misspecifications is arbitrarydamust therefore be set by the researcher.
For this study, we opted for a strict criterionaodleviation of 0.1 for the loadings and .7 for

the intercepts.

4. Metric invariance per round

The first step is to determine whether the configurvariance assumption holds. We find
that the model we presented in Figure 1 fits incalintries and in all rounds except very
few cases where some correlated errors were fddmdever, these are not consistent over
rounds and cannot therefore be seen as systemewiatidns which would require

considering a different model. As a result, ovecalhfigural invariance for both concepts

‘Political Satisfaction’and ‘Quality of State Seres’ was established.

The following level of measurement invariance wegeed to test is metric invariance. As
mentioned, the metric invariance requirement halden not only the model is the same
for all the groups, but also the loadings. In otwerds, we test if the items are related to
the concepts of interest equally in all countriad aithin countries across time. For the
concept of ‘Political satisfaction’, we find the ahest number of invariant countries in
Round 3, where only 52% of the 23 countries araimgtvariant, and the biggest number
of invariant countries in R2 where 72% of the 2broies are metric invariant. Only one
country, France, is metric invariant in all fiveurals. Denmark, Germany, the Netherlands,
Portugal, Slovenia, Sweden and Switzerland areieneatrariant in four out of five rounds,
although not in the same rounds. Invariant in thoeeof the five rounds are Finland and
Spain. All other countries are metric invariant less than 60% of the rounds they
participated. Table 2 and Table 3 summarize theskéns.



Table 2: Loadings after metric invariance testing of ‘Political Satisfaction’per
round across countries

A Political satisfaction

Number of
R1 R2 R3 R4 R5 invariant
rounds out of

total
Invariant 1.06 (.01)
Countries 1.02 (.01) | 1.03(.01) | .98 (.02) 1.17 (.01)
Austria Inv. Inv. * - - 2/3
Belgium Inv. .85 (.05) | .76 (.05) .76 (.07) .75 (.09 1/5
Bulgaria - - 1.19 (.08) Inv. Inv. 2/3
Croatia - - - Inv. Inv. 2/2
Cyprus - - Inv. * Inv. 2/3
Czech Republic Inv. Inv. - Inv. Inv. 4/4
Denmark Inv. Inv. 1.18 (.09) Inv. Inv. 4/5
Estonia - 1.22 (.06) | 1.2 (.06) Inv. Inv. 2/4
Finland Inv. Inv. 1.32 (.08) Inv. 1.22 (0.07) 3/5
France Inv. Inv. Inv. Inv. Inv. 5/5
Germany Inv. Inv. Inv. Inv. 1.33 (0.07 4/5
Greece Inv. Inv. - Inv. 1.57 (0.06 3/4
Hungary .74 (.07) Inv. 1.24 (.06) Inv. * 2/5
Iceland - - Inv. - - 1/5
Ireland - - 1.34 (.08) Inv. * 2/3
Israel Inv. 1.35 (.07) - 1.47 (.1) 1.38 (.09 1/4
Italy Inv. - - - - 1/1
Latvia - - - Inv. - 1/1
Luxembourg 1.35 (.09) Inv. - - - 1/2
Netherlands Inv. Inv. 1.24 (.08) Inv. Inv. 4/5
Norway .84 (.06) Inv. 1.19 (.09) 1.6 (0.15 1.57 (.12) 1/5
Poland .85 (.05) Inv. Inv. .94 (.07) Inv. 3/5
Portugal Inv. Inv. Inv. Inv. 1.24 (.07) 4/5
Romania - - - Inv. - 1/1
Russia - - Inv. 1.01 (.05) Inv. 2/3
Slovakia - Inv. Inv. Inv. Inv. 4/4
Slovenia Inv. 1.18 (.07) Inv. Inv. Inv. 4/5
Spain Inv. * * Inv. Inv. 3/5
Sweden Inv. Inv. Inv. 0.85(0.1) Inv. 4/5
Switzerland 1.22 (.09) Inv. Inv. Inv. Inv. 4/5
Turkey - Inv. - 1.43 (0.06) - 1/2
Ukraine - .7 (.05) Inv. .9 (.06) Inv. 2/4
United Kingdom 1.27 (.06) | 1.26 (.06)] 1.33(0.06 Inv. Inv. 2/5
Number of
invariant countries 15/21 18/25 12/23 20/29 18/26
out of total
Percentage of
countries that are 71% 72% 52% 69% 69%
invariant

“-* Indicates that the country did not participateis not part of the ESS integrated file in thasimd; “Inv.”
stands for invariant, “*" not configural invariarttighlighted in grey those countries that are metrvariant
over all rounds they participated.




Table 3: Loadings after metric invariance testing of ‘Quality of State Services’ per
round across countries

A Quality of state services

Number of
R1 R2 R3 R4 R5 invariant
rounds out of

total
Invariant
Countries 1.14(02)| 1.15(02)| 1.1(.02) | 1.07(.02) | .99 (.01)
Austria .88 (.05) .9 (.05) * - - 0/3
Belgium Inv. .83 (.07) .79 (.06) .73 (.06) * 2/5
Bulgaria - - .87 (.05) Inv. Inv. 2/3
Croatia - - - 1.29(.09)| 1.16(.07) 0/2
Cyprus - - Inv. * 1.62 (.15) 1/3
Czech Republic Inv. Inv. - 1.63(.13)| 1.45(.01 2/4
Denmark Inv. Inv. 1.34 (.13) 1.4(.11)] 1.27(0.01) 2/5
Estonia - 1.22 (.06) .95 (.06) Inv. Inv. 2/4
Finland 1.69 (.12) | 2.01(0.14 1.29 (.1 1.78 (\12) 1.23). 0/5
France Inv. Inv. Inv. Inv. Inv. 5/5
Germany Inv. Inv. Inv. 1.35 (.08) * 3/5
Greece Inv. Inv. - Inv. Inv. 4/4
Hungary Inv. .95 (.07) 1.33 (.09) Inv. * 2/5
Iceland - Inv. - - - 1/1
Ireland - - 1.29 (.09) | 1.51(.09) * 0/3
Israel .69 (.07) * - .51 (.05) .62 (.05) 1/4
Italy Inv. - - - - 1/1
Latvia - - - 1.26 (.09) - 0/1
Luxembourg .92 (.07) Inv. - - - 1/2
Netherlands 1.29(.07) | 1.61(.11) 1.49(.13 Inv. 1.58 (.18) 1/5
Norway Inv. 1.64 (.12) 1.32 (.1) 1.25 (.09 * 1/5
Poland Inv. Inv. Inv. Inv. 1.17 (.08) 4/5
Portugal Inv. Inv. Inv. .78 (.05) Inv. 4/5
Romania - - - Inv. - 1/1
Russia - - Inv. Inv. Inv. 3/3
Slovakia - Inv. Inv. 1.27 (.07) Inv. 3/4
Slovenia Inv. Inv. Inv. Inv. Inv. 5/5
Spain .92 (.06) * * .85 (.05) .67 (.06) 0/5
Sweden Inv. Inv. 1.47 (.14) Inv. Inv. 4/5
Switzerland Inv. .99 (.07) Inv. Inv. 1.23 (.11 3/5
Turkey - 1. (.05) - Inv. 1/2
Ukraine - Inv. Inv. Inv. Inv. 4/4
United Kingdom Inv. Inv. Inv. 1.2 (.08) Inv. 4/5
Number of
invariant countries 15/21 15/25 11/23 14/29 12/26
out of total
Percentage of
countries that are 71% 60% 48% 48% 46%
invariant

“-* Indicates that the country did not participateis not part of the ESS integrated file in thasimd; “Inv.”
stands for invariant, “*" not configural invariarttighlighted in grey those countries that are metrvariant
over all rounds they participated.



For the concept ‘Quality of State Services’, wedfithe smallest number of invariant
countries in Round 5, where only 46% of the 26 toes are metric invariant. The highest
number of metric invariant countries we find in moul (71%). France and Slovenia are
the only two countries that have metric invariargasures in all five rounds, Greece and
the Ukraine in all four rounds they participatedlgnd, Portugal, Sweden and the United
Kingdom are metric invariant in four out of thedivounds they participated, and Germany
and Switzerland in three out of five rounds. Alin&@ning countries are metric invariant in

less than 60% of the rounds they participated.

5. Scalar invariance per round

The subsequent step is testing for scalar invagiant this level of invariance is
established, then the means of the latent varigblefactor means) can be compared. The
testing of scalar invariance can only be conduetéh those countries for which metric
invariance was previously established. For the epnhPolitical Satisfaction’'we find the
lowest number of scalar invariant countries in Rb@n(22%) and the highest number of
scalar invariant countries in Round 4 (55%). Theults are presented in Table 4. Similar
to the findings of the metric invariance test, thatern of invariant countries is not the
same in each round. The only two countries thatsaear invariant in each round they
participated are the Czech Republic and Croatthpagh the latter only participated in

two rounds.



Table 4. Intercepts after scalar invariance testing of ‘Poliical Satisfaction’across

countries
T political satisfaction
Number of
R1 R2 R3 R4 R5 invariant
rounds out of

total

Invariant Countries
.44(.05) -.1(.04) -.01(.06) | -.07(.03) -.3(.05)

Austria -.98(.07) -.9(.06) 0 - - 0/3
Belgium Inv. 0 .76(.05) 0 0 1/4
Bulgaria - - 1.19(.08) Inv. .81(.06) 1/3
Croatia - - - Inv. Inv. 2/2
Cyprus - - 0 0 Inv. 1/3
Czech Republic Inv. Inv. - Inv. Inv. 4/4
Denmark -.48(.09) -1. 1.18(.09)] -1.15(.08) -1.21(.0P) 0/5
Estonia - - 1.2(.06) Inv. Inv. 2/3
Finland Inv. Inv. 1.32(.08) -.55(.06) 0 2/5
France 1.01(.06) .55(.05) 0 .69(.05) Inv. 1/5
Germany Inv. Inv. Inv. Inv. 0 4/5
Greece .84(.05) 1.06(.05) - Inv. 0 1/4
Hungary 0 Inv. 1.24(.06) Inv. 0 2/5
Iceland - -1.18(.11) - - - 0/1
Ireland - - 1.34(.08) Inv. 0 1/3
Israel 0 0 - 0 0 0/4
Italy Inv. - - - - 1/1
Latvia - - - Inv. - 1/1
Luxembourg 0 Inv. - - - 1/2
Netherlands -.68(.07) Inv. 1.24(.08) Inv. -.88(.08 2/5
Norway 0 -1.86(.07)| 1.19(.09) 0 0 0/5
Poland 0 -.73(.05) 0 0 -.89(.08) 0/5
Portugal Inv. Inv. 0 Inv. 0 3/5
Romania - - - Inv. - 1/5
Russia - - -1.1(.06) 0 .46(.06) 0/3
Slovakia - Inv. 0 Inv. Inv. 3/4
Slovenia Inv. 0 Inv. Inv. Inv. 4/5
Spain Inv. 0 0 Inv. Inv. 3/5
Sweden Inv. Inv. Inv. 0 -.88(.1) 3/5
Switzerland 0 Inv. Inv. Inv. -1.19(.06) 3/4
Turkey - 1.11(.08) - 0 - 0/2
Ukraine - 0 Inv. o] - 1/3
United Kingdom 0 0 1.33(.06) Inv. 57(.07) 1/5
N° of invariant
countries out of total 9/21 10/25 5/23 16/29 8/26
% of countries that
are invariant 43% 40% 22% 55% 31%

“-* Indicates that the country did not participateis not part of the ESS integrated file in tlismd; “Inv.”
stands for invariant,”0” not metric invariant; higjhted in grey those countries that are metri@aimant over
all rounds they participated.

As to the concept ‘Quality of State Services’, Hssumption of scalar invariance was
established in even less countries. The lowest mammbcountries that are scalar invariant
is found in Round 4 (17%) and the highest numbescafar invariant countries is in Round
1 (43%). Only Slovenia is scalar invariant in allef rounds it participated. Italy and

Romania are also scalar invariant in all roundy tharticipated but because Italy only

10



participated once and the Romanian data were arlygb the integrated data file once, no
conclusions should be drawn. As found before, tiengo distinct pattern, meaning that
not always the same countries are scalar invamaeach round. The results are presented
in Table 5.

Table 5: Intercepts after scalar invariance testing of ‘Quaity of State Services’
across countries

T Quality of state services

Number of
R1 R2 R3 R4 R5 invariant
rounds out of

total

Invariant Countries
-94(.09) | -.1(.04) | -1.43(.09)| -.97(.09) -.3(.07)

Austria 0 0 0 - - 0/3
Belgium .01(.12) 0 .79(.06) 0 0 0/5
Bulgaria - - .87(.05) Inv. -1.29(.07 1/3
Croatia - - - 0 0/1
Cyprus - - Inv. 0 0 1/3
Czech Republic Inv. -1.77(.11) - 0 0 1/4
Denmark -1.64(.13) | -1.84(.13) 1.34(.13 o} o} 0/5
Estonia - -1.99(.1) .95(.06) Inv. Inv. 2/4
Finland 0 0 1.29(.1) 0 0 0/5
France .15(.1) .18(.1) .18(.1) .17(.09) .97(.08 0/5
Germany -.13(.09) 0(.08) Inv. 0 0 1/5
Greece Inv. Inv. - .75(.09) Inv. 3/4
Hungary -1.94(.1) 0 1.33(.09) Inv. 0 1/5
Iceland - Inv. - - - 1/1
Ireland - - 1.29(.09) 0 0 0/3
Israel 0 0 - 0 0 0/4
Italy Inv. - - - - 1/1
Latvia - - - 0 0/1
Lithuania - - - - 0 0/1
Luxembourg 0 1.03(.11) - - - 0/2
Netherlands 0 0 1.49(.13) | .75(.09) 0 0/5
Norway Inv. 0 1.32(.1) 0 0 1/5
Poland Inv. -2.73(.1) | -2.46(.11) -2.89(.11 o] 1/5
Portugal Inv. Inv. Inv. 0 Inv. 4/5
Romania e - - Inv. - 1/1
Russia - - Inv. Inv. -.84(.06) 2/3
Slovakia - -17(.15) | -2.89(.11) 0 -1.59(.08) 0/4
Slovenia Inv. Inv. Inv. Inv. Inv. 5/5
Spain 0 0 0 0 0 0/5
Sweden Inv. Inv. 1.46(.14) | .75(.09) Inv. 3/5
Switzerland -.43(.11) 0 Inv. .75(.09) 0 1/5
Turkey - 0 - .75(.09) - 0/2
Ukraine - Inv. -2.15(.09)| -2.01(.08) -1.35(.07) 1/4
United Kingdom Inv. Inv. Inv. 0 Inv. 4/5
N° of invariant
countries out of total 9/21 7125 7123 5/29 5/26
% of countries that
are invariant 43% 28% 30% 17% 19%

“-* Indicates that the country did not participateis not part of the ESS integrated file in tlismd; “Inv.”
stands for invariant,”0” not metric invariant; higjhted in grey those countries that are metri@aiant over
all rounds they participated.

11



In Figure 2 we illustrate the issue of measurenmardriance graphically by displaying the
response functions, i.e. the relationship betwé&enunobserved opinion and the observed
response. We present the response function ofcddardnvariant countries in Round 4 for
the ‘Quality of State Services’ concept, as wellohsGreece and Poland, the two most
deviating countries that are metric but not scadaariant, and also Belgium and Finland,
the most deviating countries that are neither metar scalar invariant. The grey dashed
line illustrates which response we observe in eaftlthe five cases even though the

unobserved opinion is the same (in this case cateho

Figure 2: Scalar invariance and deviations

Observed
response
10

RBeIgium

RGreece

RSca\ar invar.

cotlintries

T T T 7 T T T T T Unobserved
0 1 2 3 4 5 6 7 8 9 10 opinion

---#-- Scalar invariant countries —#— Belgium (not metric invar.) —&— Finland (not metric invar.) —@— Greece —#— Poland
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6. Metric invariance in each country over time

Given the low number of countries per round whi@n de considered measurement
invariant in both concepts under study, we contibp@nalyzing measurement invariance
within each country over time. However, to avoidedmining that a country is not
measurement invariant just by chance rather thatesyatic error, we only include
countries that participated in at least 4 roundghefESS. The results of the test for metric
invariance for the concept ‘Political Satisfactiarg presented in Table 6.

Table 6: Loadings after metric invariance testing of ‘Political Satisfaction’over time

A Political satisfaction

Number of invariant
R1 R2 R3 R4 R5 rounds out of total
Belgium .81(.03) | .81(.03) | .81(.03) | .81(.03) | .81(.03) 5/5
Switzerland 1.13(.04) | 1.13(.04)] .96(.06) | 1.13(.04)| 1.13(.04) 4/5
Czech Republic | 1.06(.03) | 1.06(.03) - 1.06(.03) | 1.06(.03) 4/4
Germany .98(.02) .98(.02) .98(.02)| 1.09(.05) | 1.32(.07) 3/4
Spain 1.13(.03) | .78(.07) | 1.13(.03) | 1.13(.03)] 1.13(.03) 4/5
Finland 1.12(.03) | 1.12(.03)] 1.32(.08) | 1.12(.03)| 1.12(.03) 4/5
France .94(.03) .94(.03) .94(.03)| 1.12(.04) | 1.12(.04) 3/5
Greece 1.03(.02) | 1.03(.02) - 1.22(.05) | 1.58(.06) 2/4
Hungary J4(07) | 1.17(.04) | 1.17(.04)] 1.17(.04) .82(.08) 3/5
Denmark .87(.09) 94(.08) | 1.21(.05)| 1.21(.05)] 1.21(.05 3/5
Netherlands 1.18(.04) | .93(.06) | 1.18(.04) | 1.18(.04)] 1.18(.04 4/5
Norway .89(.04) .89(.04) | 1.19(.09) | 1.6(.15) | 1.57(.12) 2/5
Poland .92(.03) .92(.03) .92(.03) .92(.03) 1.08(.06) 4/5
Portugal 1.02(.03) | 1.02(.03)] 1.02(.03) 1.02(.08)1.24(.07) 4/5
Sweden 1.03(.03) | 1.03(.03) | 1.03(.03) | 1.03(.03) | 1.03(.03) 5/5
Slovenia 1.1(.03) | 1.1(.03) | 1.1(.03) | 1.1(.03) | 1.1(.03) 5/5
Slovakia - .91(.05) .91(.05) | 1.25(.07) | .91(.05) 3/4
Ukraine - .69(.05) .89(.04) .89(.04) | 1.01(.05) 2/4
United Kingdom | 1.27(.03) | 1.27(.03)] 1.27(.03 1.27(.03) .98(.09 4/5

“-* Indicates that the country did not participateis not part of the ESS integrated file in trogmd;
highlighted in grey those countries that are meétw@ariant over all rounds they participated; itaind bold
indicated that the loading is not invariant to tileer rounds.

In the case of the concept ‘Political Satisfactjommly 4 out of 19 countries are metric
invariant over all rounds, namely: Belgium, CzedpRblic, Sweden and Slovenia. As for
the measures of the concept ‘Quality of State $esvj we find metric invariant over all

rounds in 6 out of the 19 countries, expressly.gieh, the Czech Republic, Hungary,
Poland, Slovenia and Slovakia. The results of éisé for metric invariance for the concept

‘Quality of State Services’ are presented in Table
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Table 7: Loadings after metric invariance testing of the ‘Quality of State Services’

over time
A\ Quality of state services
Number of invariant
R1 R2 R3 R4 R5 rounds out of total
Belgium .84(.03) | .84(.03) | .84(.03) | .84(.03) | .84(.03) 5/5
Switzerland 1.19(.05) | .98(.07) | 1.19(.05)| 1.19(.05)] 1.19(.05 4/5
Czech Republic 1.4(.05) | 1.4(.05) - 1.4(.05) | 1.4(.05) 4/4
Germany 1.18(.03) | 1.18(.03) 1.18(.03) 1.35(.08) | 1.18(.03) 3/5
Spain .89(.03) | .89(.03) .89(.03) .89(.03) .67(.06) 2/5
Finland 1.8(.06) 1.8(.06) | 1.29(.1) 1.8(.06) 1.8(.06) 4/5
France 1.05(.03) | 1.05(.03) 1.05(.03) 1.05(.03) | 1.05(.03) 2/5
Greece 1.13(.02) | 1.13(.02) - 1.13(.02) .97(.03) 3/4
Hungary 1.01(.04) | 1.01(.04) | 1.01(.04) | 1.01(.04) | 1.01(.04) 5/5
Denmark 1.29(.06) | .91(.1) 1.29(.06) | 1.29(.06)] 1.29(.06 4/5
Netherlands 1.55(.07) | 1.31(.07) | 1.55(.07)| 1.17(.09) | 1.55(.07) 3/5
Norway 1.24(.04) | 1.64(.12) | 1.24(.04)| 1.24(.04) 1.24(.04 4/5
Poland 1.12(.04) | 1.12(.04) | 1.12(.04) | 1.12(.04) | 1.12(.04) 5/5
Portugal 1.13(.03) | 1.13(.03) 1.13(.03) 1.13(.0B) .99(.06) 4/5
Sweden 1.1(.04) 1.1(.04) | 1.47(.14) | 1.1(.04) 1.1(.04) 4/5
Slovenia 1.08(.03) | 1.08(.03) | 1.08(.03)| 1.08(.03) | 1.08(.03) 5/5
Slovakia - 1.17(.04)| 1.17(.04) | 1.17(.04) | 1.17(.04) 4/4
Ukraine - 1.25(.08) | 1.02(.04) | 1.02(.04) 1.02(.04 3/4
United Kingdom | 1.15(.03)| 1.15(.03)] 1.15(.03) 1.15(.08) .92(.07) 4/5

“-* Indicates that the country did not participateis not part of the ESS integrated file in troamd;
highlighted in grey those countries that are meétw@ariant over all rounds they participated; itaind bold
indicated that the loading is not invariant to tileer rounds.

7. Scalar invariance in each country over time

Like before, we conduct subsequent scalar invaeidasting only for those countries for
which metric invariance was established. For thecept of ‘Political Satisfaction’we find

that only the Czech Republic and Slovenia are saala@riant across all rounds. Belgium
is scalar invariant over time with the exceptionRefund 5, Poland with the exception of
Round 1, and Sweden with the exception of Roun8p&in and Finland are both also
scalar invariant in four out of the five rounds ythearticipated but differently to the

previous group of countries, the round in whichlacavariance was not established was

not metric invariant to begin with. The results presented in Table 8.
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Table 8: Intercepts after scalar invariance testing of ‘Poliical Satisfaction’over
time
T Political satisfaction
R1 R2 R3 R4 R5 Number of invariant
rounds out of total
Belgium .1(.04) .1(.04) .1(.04) .1(.04)| -.98(.07) 4/5
Switzerland -.26(.23) | -.76(.29) 0 -.76(.29)| -1.75(.3) 2/5
Czech Republic -.33(.1) -.33(.1) - -.33(.1) -.33(.1) 4/4
Germany .25(.09) .25(.09) | -.79(.15) 0 0 2/5
Denmark 0 0 -3.4(.38) | -1.92(.27) | -2.05(.32) 0/5
Spain .56(.07) 0 .56(.07) .56(.07) .56(.07 4/5
Finland -1.26(.18)| -1.26(.18 0 -1.26(.18) -1.26(.18) 4/5
France 0 0 A15(.15) | .74(.11) .15(.15) 2/5
Greece .56(.09) .56(.09) - 0 0 2/4
United Kingdom | -2.62(.18)| -2.62(.18] -2.62(.18) .46(.1) 0 3/5
Hungary 0 -27(.08) | -.27(.08)| -.27(.08 0 3/5
Netherlands 0 -.82(.18) | -.82(.18)| -.39(.17) | -.82(.18) 3/5
Norway -1(.24) -1(.24) 0 0 0 2/5
Poland 34(.08) | -.99(.11) | -.99(.11)| -.99(.11) -.99(.11 4/5
Portugal -.38(.09) | -.38(.09)| -.38(.09) -1.54(.14) 0 3/5
Sweden -.03(.14) | -.03(.14)| -.82(.16) | -.03(.14) | -.03(.14) 4/5
Slovenia -.35(.1) -.35(.1) -.35(.1) -.35(.1) -.35(.1) 5/5
Slovakia 0 -11(.15) | -.11(.15) 0 -.11(.15 3/5
Ukraine 0 0 .27(.07) .27(.07) 0 2/5

“-* Indicates that the country did not participateis not part of the ESS integrated file in tliamd; “0” not
metric invariant; highlighted in grey those couasrthat are metric invariant over all rounds they
participated; italic and bold indicated that thading is not invariant to the other rounds.

Scalar invariance of the concept ‘Quality of St&ervices’ is established for more

countries over time. The Czech Republic, France, Wnited Kingdom, Hungary, and

Slovenia are found to be scalar invariant overralinds they participated. Belgium is
scalar invariant with the exception of Round 3. Dark, Germany, Norway, Spain and
Sweden are also scalar invariant in four out of fihe rounds and the exception is the

round for which metric invariance was not estaldthAll remaining countries are scalar

invariant in less than four rounds. The resultspeesented in Table 9.
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Table 9: Results of scalar invariance testing of the qualityof state services over
time
T Quality of state services
R1 R2 R3 R4 R5 Number of invariant
rounds out of total
Belgium 1.48(.25) | 1.48(.25) 1.68(.22) | 1.48(.25)| 1.48(.25) 4/5
Switzerland -1.07(.43) 0 0 -1.07(.43) -1.07(.48) 3/5
Czech Republic | -3.68(.3) | -3.68(.3) - -3.68(.3) | -3.68(.3) 4/4
Germany -59(.12) | -59(.12)| -.59(.12 o -.59(.12) 4/5
Denmark -3.71(.44) 0 -3.71(.44)  -3.71(.44) -3.71(.44) 4/5
Spain 1.12(.16) | 1.12(.16)] 1.12(.16) 1.12(.16) 0 4/5
Finland -7.4(5) | -7.4(.5) 0 -7.4(5)|  -7.4(5) 4/5
France T71(17) | 71(17) | 71(17) | .71(17) | .71(.17) 5/5
Greece -.69(.09) | -.69(.09) - -.69(.09 0 3/5
United Kingdom | -1.41(.18)| -1.41(.18)| -1.41(.18)| -1.41(.18)| -1.41(.18) 5/5
Hungary -1.64(.17)| -1.64(.17)| -1.64(.17)| -1.64(.17)| -1.64(.17) 5/5
Netherlands -2.71(.35) 0 -2.71(.35 0 -2.71(.3%) 3/5
Norway -2.47(.29) 0 -2.47(.29) -2.47(.29) -2.47(.29) 4/5
Poland -1.62(.19) | -2.84(.27)| -1.95(.2) | -2.84(.27)| -2.84(.27 3/5
Portugal -91(.14) | -.91(.14)| -91(.14) -2.53(.2) 0 3/5
Sweden -1.57(.26)| -1.57(.26 0 -1.57(.26) -1.57(.26) 4/5
Slovenia -1.04(.19) | -1.04(.19)| -1.04(.19)| -1.04(.19)| -1.04(.19) 5/5
Slovakia 0 -28(.25) | -2.13(.23)| -2.13(.23] -2.13(.23) 3/5
Ukraine 0 0 -1.41(.14)] -1.41(.14) -1.41(.14) 3/5

“-* Indicates that the country did not participateis not part of the ESS integrated file in thasimd; “0” not
metric invariant; highlighted in grey those couasrthat are metric invariant over all rounds they
participated; italic and bold indicated that thadang is not invariant to the other rounds.

8. Quality of the composite scores

Although metric and scalar invariance was estabtisionly in a limited number of
countries, ESS data users might still want to dpmralise the concepts as composite
scores for analyses within countries. Therefore, aalculate hereafter the composite
scores and evaluate their quality. The compositaesc are the average of the two
indicators of each concept and they are calculatedhe unweighted sum of the two
indicators of each concept:

Political satisfaction = Satisfaction with the eooty + Satisfaction with the government
Quality of state services = Evaluation of educatidevaluation of the health system

The quality of the composite scores can be defased

Quality of composite score = 1 — (error varianogdltvariance)
This means that the quality of a composite scotmlsdl minus the proportion of the error
variance of the total variance of the compositeescbhe error variance of the composite
score is in this caéequal to the sum of the error variances of theitwdicator variables,

while the total variance has been computed dirdobiyn the composite score. The quality

2 .
without correlated errors.

16



index ranges from 0 to 1, where 0 means only esrmt 1 means perfect measurement
without errors. Although there is no clear cutqodint for what is considered good quality,
the estimation of the composite scores’ qualitpvadl correcting for measurement error.

The quality of the composite scores in each cousntidyround are presented in Table 10.

Table 10: Quality of composite scores ‘Political Satisfactiotand ‘Quality of State

Services’
Round 1 Round 2 Round 3 Round 4 Round 5
State State State State State
Pol.Sat.| Serviceq Pol.Sat.| Serviceq Pol.Sat.| Serviced Pol.Sat.| Serviceqd Pol.Sat.| Services
Austria 0.69| 0.68| 0.72 O.GEf 0.58 0.40 - 1 : -
Belgium 0.70| 0.49] 0.7/ 058 076 044 065 0J8 060 0|57
Bulgaria - - - - 0.67] 0.74 0.74 0.71 0.69 0.6p
Croatia - - - - - - 0.80| 0.66 0.69 0.75
Cyprus - - - - 0.65| 0.70] 0.5 0.6 066 0.6}
Czech Republic | 0.76 | 0.62| 0.78 0.6¢ - - 0.74 0.67 0B2 0.4
Denmark 0.61| 052 0.700 052 0.7p 0893 059 058 071 056
Estonia - - 0.80| 0.66] 0.8q 0.69% o081 0.5 083 0.41
Finland 0.77]| 0.53] 0.79 057 076 052 0.y2 00 0[73 0}60
France 0.73] 058 0.724 0.6¢ O.7L 0498 0.Y3 058 075 01
Germany 0.73| 0.60f 0.7 0.6 O0.7p 0.47 071 0J3 066 0J66
Greece 0.85| 0.75| 0.7 0.74 - - 0.80 0.82 0./y8 0.30
Hungary 0.67| 0.65| 0.80 0.66 08L 0743 0.9 O0f/1 o061 0f72
Iceland - - .69 | .65 - - - - - -
Ireland - - 0.76 0.59] 0.7 053 0.81 047 064 0.61
Israel 0.60| 0.63 - - - - 054 046 0.75 0.6}
Italy 0.76 | 0.65 - - - - - - - -
Latvia - - - - - - 0.80| 0.72 - -
Lithuania - - - - - - - - 0.78| 0.75
Luxembourg 0.74] 0.59| 0.70 0.63 - - - - - -
Netherlands 054 0.69| 0.73 0.69 0.74 043 068 0J0 065 0J55
Norway 0.62| 0.56| 0.64 059 056 0847 052 07 058 0f57
Poland 0.75| 0.54| 0.74 O.5£|K 068 041 0.y3 0p7 074 0J58
Portugal 0.72| o.70] 0.7 0.74 0.7f 0d7 o0.y5 o0J0 0[77 o075
Romania - - - - - - 0.82] 0.83 - -
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Table 10 continued

Round 1 Round 2 Round 3 Round 4 Round 5
State State State State State
Pol.Sat.| Serviceq Pol.Sat.| Serviced Pol.Sat.| Serviceq Pol.Sat.| Serviced Pol.Sat.| Services
Russia - - - - .78 | .80| 0.74 0.7 0.7p  0.8]
Slovakia - - 0.78( 0.43] 051 059 06 041 0.0 0.70
Slovenia 0.79] 068 0.74 069 O0.7p 047 063 09 078 0J81
Spain 0.78 0.63] 055 0.63 O.6L 043 0.6 0Ol 075 0Jo4
Sweden 0.70| 0.65| 0.75 0.63 06p 044 058 01 075 07
Switzerland 0.65| 0.47| 0.68 0.63 06p 037 0.62 0F9 068 0J60
Turkey - - 0.80( 0.75 - - 0.79 0.79 - -
Ukraine - - 0.63| 0.70] 0.7 0.74 0.7 041 080 0.13
United Kingdom | 0.76 | 0.65| 0.77 0.68 0.78 040 0.J6 0p1 068 0J60

- Indicates that the country did not participatésanot part of the ESS integrated file.

Generally speaking, the quality of the compositeres is moderate to high in most cases.
In this matter, the concept ‘Political Satisfactshows to have composite scores with
higher quality than ‘Quality of State Services’.€fé are no clear examples of countries
systematically showing low quality composite scondeen it comes to the first concept.
However, this is not the case of ‘Quality of St&ervices’. Here, countries such as
Belgium, Denmark, Norway and Poland consistentipwstower quality when compared
to the other countries. Even though it cannot bd #eat the composite scores in these
countries are of low quality (0.49-0.61), they stid systematically lower than most of the
other cases. Low quality indicates that the retestiop between the composite scores and
other variables will be considerably underestimatBdis highlights the importance of
correcting for measurement error. We illustrate hlange the differences can be by
comparing the observed correlationg)(between the two concepts of interest in thisytud
and latent correlation corrected for measurement €f:2). The correlation corrected for

measurement error is computed as; - Ty
n

VRQ,

where x and y are the observed composite scoreQanand @ are the estimates of the

gualities of the composite scores. Table 11 pregbetresults.
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Table 11: Correlation between composite scores observed andreected for measurement error

Round 1 Round 2 Round 3 Round 4 Round 5
Observ.| Caorr. Observ.| Caorr. Observ. Corr. Observ. Corr. Observ.| Corr.
corr. corrected| Diff. corr. | corrected| Diff. corr. corrected| Diff. corr. corrected| Diff. corr. | corrected Diff.
Austria 0.42 0.62 0.19 0.46 0.66 0.20 0.48 0.76 op7
Belgium 0.36 0.61 0.25 0.39 0.59 0.2 0.41 0.64 opR3 0.35 570| 0.22 0.28 0.48 0.20
Bulgaria 0.52 0.74 0.22 0.45 0.62 0.1)7 0.44 0.63 oo
Croatia 0.45 0.62 0.17 0.42 0.58 0.1
Cyprus 0.44 0.65 0.21 0.41 0.69 0.2B 0.51 0.80 0p9
Czech
Republic 0.38 0.55 0.17 0.39 0.54 0.1% 0.40 0.5 op7 104 0.57 0.16
Denmark 0.31 0.55 0.24 0.34 0.57 0.23 0.39 0.643 0] 245) 0.42 .720| 0.30 0.45 0.72 0.24
Estonia 0.49 0.67 0.18 0.54 0.73 0.1p 0.44 0.6 op7 704 0.66 0.19
Finland 0.48 0.75 0.27 0.47 0.72 0.2% 0.42 0.67 0] 245) 044 .680| 0.23 0.43 0.64 0.22
France 0.41 0.63 0.22 0.44 0.67 0.23 0.40 0.67 op2 041 .630| 0.22 0.43 0.63 0.21]
Germany 0.42 0.64 0.22 0.51 0.72 0.21 0.54 0.76 op2 045 .670| 0.22 0.47 0.71 0.24
Greece 0.63 0.78 0.16 0.55 0.73 0.1% 0.54 0.6 op3 405 0.68 0.14
Hungary 0.32 0.49 0.17 0.48 0.66 0.1 0.47 0.61 op4a 042 560 0.14 0.36 0.54 0.18
Iceland 0.40 0.59 0.19
Ireland 0.47 0.70 0.23 0.47 0.75 0.28 0.49 0.6 op7 80.83 0.61 0.23
Israel 0.27 0.43 0.17 0.36 0.70 0.34 0.3b 0.50 opn4a
Italy 0.48 0.68 0.20
Latvia 0.37 0.49 0.12
Lithuania 0.00 0.48 0.63 0.14
Luxembourg| 0.47 0.71 0.24 0.50 0.76 0.2%
Netherlands 0.44 0.72 0.28 0.46 0.65 0.19 0.38 0.54 018 042 660| 0.24 0.34 0.57 0.23
Norway 0.42 0.72 0.29 0.47 0.76 0.29 0.45 0.8( 035 0.43 .790| 0.36 0.48 0.83 0.35
Poland 0.42 0.66 0.24 0.43 0.66 0.23 0.42 0.64 0] 23] 039 600| 0.21 0.50 0.76 0.24
Portugal 0.45 0.63 0.18 0.44 0.57 0.13 0.51]] 0.7( 020 043 .640| 0.21 0.41 0.53 0.13
Romania 0.52 0.63 0.11]
Russia 0.53 0.67 0.14 0.50 0.66 0.1 0.62 0.77 opns
Slovakia -0.05 -0.09 0.04 0.45 0.83 0.37 0.48 0.69 0.21 0.39 0.56 0.17
Slovenia 0.49 0.66 0.18 0.51 0.72 0.21 0.49 0.69 020 040 610]| 0.21 0.28 0.35 0.07
Spain 0.46 0.66 0.20 0.40 0.67 0.2% 0.41] 0.67 (0] 245) 0.42 .620| 0.20 0.36 0.52 0.14
Sweden 0.43 0.64 0.21 0.49 0.71 0.2% 0.36 0.56 op1 0.27 450 0.18 0.34 0.52 0.18
Switzerland 0.39 0.70 0.32 0.42 0.64 0.2% 0.43 0.7( op7 0.36 590 0.23 0.41 0.64 0.23
Turkey 0.56 0.73 0.16 0.53 0.68 0.14
Ukraine 0.45 0.67 0.23 0.44 0.58 0.14 0.3% 0.4 op2 804 0.63 0.15
United
Kingdom 0.46 0.66 0.20 0.54 0.75 0.21 0.50 0.73 op3 043 .640| 0.20 0.39 0.60 0.22

- Indicates that the country did not participatésanot part of the ESS integrated file.



The results in Table 11 show how large the diffeesnare between the observed
(uncorrected) correlations and the correlationsrembed for measurement error. The
differences range from 0.04 in Round 2 in Slovakia,38 in Round 3, curiously, also in
Slovakia. This table also shows that the observedrel@ations are consistently
underestimated when compared to the correlationsected for measurement error.
Therefore, adopting procedures to correct for megsent error is an essential step when
using ESS data.

9. Conclusion

This study of the measurement of the concepts-lsyupation of ‘Political Satisfaction’and

‘Quality of State Services’ has shown that everugtothe concepts comply, for the most
part, with the configural invariance requiremehgyt show low levels of metric and scalar
invariance across countries. Albeit this being ¢hse, no clear patterns of countries or
languages were found. Due to these poor resultwjag decided to test measurement
invariance within countries across time. Here wenfb that the results are much better,
even though there are only two countries for th&t toncept (Czech Republic, Slovenia)
and five countries for the second (Czech Repulslience, United Kingdom, Hungary,

Slovenia), with full measurement invariance (couafa, metric and scalar). This indicates
that for the particular case of both concepts undealysis here, the means and

relationships with other variables cannot be coraetween all the countries.

Invariance testing is not suited to help find tlaetigular reasons for why such differences
exist. However, these can be due to cognitive mliffees or cultural patterns between the
countries in the ESS, in addition to systematiomsrsuch as translation differences. In any

case, for more disclosure further research is secgs

Finally, we also proceed to estimate the qualityh&f composite scores for the concepts
‘Political Satisfaction’and ‘Quality of State Seres’. The quality estimates range from .43
to .85, they are roughly stable across time wittoantries but rather different between
countries. These differences highlight the imparéarof introducing correction for
measurement error procedures, such as the onabsesby Saris and Gallhofer (2007),
when analyzing ESS data.
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