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CHAPTER 15

 Correction for measurement error in 
survey data analysis
In this chapter we will discuss how to take measurement error into account during survey data analysis. In the previous chapters we have seen that random and systematic measurement errors in survey research can be considerable. It was also demonstrated that measurement error can have a considerable effect on the results and, therefore, that correction for measurement error is an essential part of survey data analysis. In fact, without first correcting for measurement error we cannot trust the results of the analysis.


There are many different ways to cope with measurement error in survey research. One approach is structural equation modeling. It is an approach that has potential, but, frequently too simple models are constructed that ignore parts of the problem. If this approach is used in the proper way, it can lead to rather complex models, which, in turn, cause technical problems to arise.  


An alternative approach is to use simple models where the variables are the composite scores for the concepts-by-postulation. This, however, is incorrect because, as demonstrated in the last chapter, it ignores the measurement errors that are still present in the composite scores. 
We propose an alternative approach that consists of estimating simple substantive models that include the composite scores of the variables, but correct for the measurement errors that exist in the composite scores. In order to make our discussion practical we will illustrate the different approaches with one example that we will introduce in the next section.
15.1. A simple substantive theory to be evaluated 

During the last 15 years a lot of attention has been given to the theory of “social capital” (Coleman 1988; Putnam 1993;  Newton 1997; Halpern 2005). This theory suggests that investment in “social contact” functions for people as an asset that results in trust in other people and in the political system. We take these hypotheses as the starting point for our model and add more variables to it because we think that not only “social contact” influences “social trust” and “political trust.” We enrich the model by adding the variables “experience of discrimination” and “political interest” for explanation of “social trust” and “political trust,” and to explain “political trust” the variables “political efficacy” and “political interest” are added. Figure 15.1 incorporates these variables into a simple substantive model.

In this model it is assumed that the variables “social contact,” “experience of discrimination” and “political interest” cause a correlation between “social trust” and “political trust” and that these two latter variables also have a reciprocal causal relationship. The reciprocal effect is included because it is plausible and to date has not been falsified.  
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Figure 15.1. A structural model of a simple theory about effects of “social contact” and other 
      variables on “social trust” and “political trust.” 
Given this model, there are sufficient reasons to assume that there must be a significant relationship between the two trust variables. However, in previous empirical studies of this theory using standard measures of “social trust” and “political trust” the correlations between these variables were not significant. Hence, scholars (Newton 1997) started to ask the following questions: Why should these variables be correlated? Moreover,  should the correlation be present only at aggregate level? Even before these questions were answered, significant correlations were found in the first round of the ESS. The difference between the earlier studies and the ESS is that previously 4-point scales were applied, while the ESS used 11-point scales. 

The test consisted of asking the same people the same questions for “social” and “political trust” twice:  once on a 4-point scale and once on an 11-point scale. The requests can be found in Appendix 15.1. The results obtained in Great Britain for the two different scales are listed in Table 15.1.

This table shows that the scales are responsible for the differences in the strength of the relationships. Using a 4-point scale only 1 out of 9 correlations is significant while all 9 correlations are significant if an 11-point scale is used.   

However, what is more important is that we cannot state with certainty that the results of the 11-point scale are better than those using other scales. It is possible that the correlations are higher for  this scale because they are increased by method effects. In fact, behind the different results only one set of correlations is possible because the data come from the same sample. Therefore the explanation for the differences has to be found in a combination of random and systematic errors that can differ for the two types of scales. This argument was already made in Part III of this book. To be sure about its results, the ESS conducted an experiment in the pilot study of the second round to test whether the difference in scale could explain the difference in results. Before we can draw any conclusions about these and other correlations or effects, corrections for random and systematic measurement errors have to be made.
Table 15.1. Correlations between “social” and “political trust” items for  4- and 

     11-point scales obtained from the British pilot study of round 2 of the ESS




political trust


item 1


item 2


item 3

______________________________________________________
Social trust
item 1

   4 points
-.147*


-.030


-.094

  11 points
.291*


.225*


.208*

items 2

   4 points
-.060


-.070


-.005

  11 points
.313*


.285*


.328*

items 3 

   4 points
-.074


-.064


-.041

  11 points
.265*


.242*


.227*

_______________________________________________________

* means significant on .05 level

For these corrections knowledge of the size of the random and systematic errors is needed. Therefore, we start with an evaluation of the operationalization of the variables of the examples. After that we will discuss the correction for measurement error.
15.2. Operationalization of the concepts
In Table 15.2 we give an overview of the operationalization of the different concepts defining the chosen approach of the ESS in the first round. Most concepts are concepts-by-postulation with several reflective indicators. 

Table 15.2. The operationalization of the concepts in Figure 15.1

Concept name

Concept type
Observed indicator   Characterization of 









indicator

----------------------------------------------------------------------------------------------------------

Social contact

postulation
informal contact
formative






formal contact

formative

Social trust

postulation
can be trusted

reflective






fair


reflective






helpful


reflective

Political trust

postulation
parliament

reflective






legal system

reflective






police


reflective

Political efficacy
postulation
complex

reflective






active role

reflective






understand

reflective

Discrimination

intuition
discriminated

direct question

Political interest
intuition
interested

direct question 

“Social contact” is a concept-by-postulation with two formative indicators as has been discussed in Chapter 14. “Social trust,” “political trust,” and “Political Efficacy” are concepts-by-postulation with reflective indicators. “Experience of discrimination” is a concept-by-intuition measured by a direct question. “Political interest” could have been measured in different ways (see Chapter 1) but we opted for a direct question as a measure for the concept-by-intuition. 

Part III of this book demonstrated how to estimate the size of the errors or the quality of a single question by using MTMM experiments; at least three forms of the same request for an answer are needed. In Chapter 13 we showed that an estimate of the size of the errors can also be obtained through the SQP program. It reduces the number of concepts to be measured to one for each indicator, which is more efficient than the MTMM approach. 

Furthermore, in Chapter 14 we have already seen that the quality of a measure for a concept-by-postulation can be derived if the qualities of the measures for the concepts-by-intuition are known. Therefore, the number of observed variables can be reduced to 1 for each variable in the model.

Our overview of the different possibilities to evaluate the quality of the measures in a study leads to designs that differ with respect to the number of observed variables and complexity of the model. Table 15.3 summarizes the possibilities.

Table 15.3. Possible designs of a study with respect to the number of observed variables
 
      included in the model




Number of observed variables 
Concept name 
    
    Composite 


Indicators

        scores
  

Single
     Multiple 
In the ESS

--------------------------------------------------------------------------------------------------------

Social contact


1


2

6

2

Social trust


1


3

9

9

Political trust


1


3

9

9

Political efficacy

1


3

9

9

Discrimination


1


1

3

1

Political interest

1


1

3

1

-------------------------------------------------------------------------------------------------------

No. of observed variables
6


13

39

31 

This table shows that only 6 observed variables are needed if composite scores for all concepts mentioned in the model are calculated while 13 variables are used if one form of each of the indicators for these concepts is employed. The option to evaluate the data quality through MTMM analysis for this substantive research corresponds to the need for 39 observed variables. Finally, Table 15.3 informs us that there are 31 observed variables from the ESS: 13 from each indicator of the concepts within the model, which were collected in the main questionnaire. The remaining variables were collected in a methodological supplementary questionnaire that was answered by subgroups of the whole sample, using the two-group split-ballot MTMM design (Chapter 12). All 31 variables are not needed for the purpose of our analysis, but we see in this overview that some measures of the variables in the ESS design can also be evaluated by a MTMM analysis. 

Our advice is to avoid making models with 31 or 39 variables, because it increases the risk of serious errors in the design and analysis. It calls for a complex model of a combination of MTMM models for each concept and the corresponding substantive model of Figure 15.1. Therefore, in the following discussion, we will concentrate on  the use of composite scores (6 observed variables) and models with indicators for each concept-by-intuition (13 observed variables).
The following two steps are needed to reduce the design of the analysis while correcting for measurement error:

1. An evaluation of the measurement instruments

2. An analysis of the substantive model correcting for the detected errors

In the next section we will give an overview of the data quality of the possible observed variables.

15.3. The quality of the measures

It is beyond the scope of this chapter to describe in detail how all the questions  were  evaluated. Some of the results of the studies of the quality of the measurement instruments have been presented previously. The results of these evaluations have been summarized in Table 15.4. The indicators for “social trust,” “political trust,” and “political efficacy” were evaluated by MTMM experiments,
  while the other indicators  have been evaluated by SQP. 

Table 15.4. Quality estimates of the 13 indicators from the Dutch study in the ESS  round 1.






coefficient for

Concept name

indicator      reliability  validity    quality         consistency
method











used 

Social contact

informal
.79
1.0
   .79

 -
SQP





formal

.68
1.0
   .68

 -
SQP

Social trust

be trusted
.87
1.0
   .87

.84
MTMM




fair

.83
1.0
   .83

.94
MTMM




helpful

.84
1.0
   .84

.66
MTMM

Political trust

parliament
.85
.95
   .81

.66
MTMM




legal system
.90
.96
   .86

.99
MTMM




police

.94
.96
   .90

.66
MTMM

Political efficacy
complex
.88
.96
   .85

.89
MTMM




active role
.94
.97
   .91

-.57
MTMM




understand
.86
.97
   .83

-.78
MTMM

Discrimination

direct request
.72
.72
   .52

 -
SQP

Political interest
direct request
.96
.80
   .77

 -
SQP

In the table we see that the quality of the indicators
 evaluated by an MTMM experiment is much better than the quality of the indicators evaluated by the SQP program. Given that the SQP program is based on the MTMM experiments, there is no reason to think that this difference is due to the evaluation method used. The real reason is that  MTMM experiments were done in the pilot study and the best method was selected for the main questionnaire in the definitive research. The results from the study confirm that this procedure is successful. The questions evaluated with the SQP program were not developed in the same way. They were not involved in a MTMM study in the pilot study and therefore were not improved upon. 

This table also shows that for “social trust” and “social contact” the method effects are zero so that the validity coefficient, which is the complement, is equal to 1. For the concepts “political trust” and “political efficacy,” this is not true; there the validity coefficients are not 1.

The low value of the quality of the “experience of discrimination” variable is of concern. The quality of this indicator is low because the explained variance in the observed score is only 27%. This is due partially to the lack of precision of the scale used, which is a yes/no response scale. Here a scale with gradation would result in a better quality measure. However, in the context of our illustration this lack of quality will serve to show just how large the effect of correcting for measurement error can be. 

Table 15.4 also shows the size of the consistency coefficients of the different reflective indicators for the concept-by-postulation that they are supposed to measure. We have included these coefficients because they play a role in calculating the measures of the composite scores (Chapter 14).  Such relationships do not exist for concepts with formative indicators or concepts-by-intuition.

Finally, we have to mention that we did not specify the method effects because they are the complement of validity (1 – validity coefficient squared). These effects are important because the method factors cause correlations between the observed variables, which have nothing to do with the substantial correlations. In this study such method effects can be found within sets of variables for the same concept, but not across the different concepts of the model, since the methods are too different for the different substantive variables. 

Now that we have discussed the quality of the indicators, we can turn to the quality of the composite scores for the different concepts-by-postulation that have been included in Figure 15.1. Chapter 14 covered the quality of the composite scores for the “social contact” and “political efficacy” concepts. The measures for “social trust” and “political trust” are calculated using regression weights, followed by evaluation of the quality of these composite scores, using equation (14.3). The results for these four concepts-by-postulation have been summarized in Table 15.5.

In this table the construct validity coefficient represents the effect of the concept-by-postulation on the observed indicator. This coefficient is the product of the quality of the indicator and the consistency coefficient, which were presented in Table 15.4. 


This table shows that the four concepts-by-postulation differ in quality. In the next section we will see that these differences play an important role when estimating the effects of the different variables on each other.  Two concepts also contain invalidity due to method effects. However, we will not worry about this, because the methods were different across concepts and therefore the method effects could not affect the correlations between the different concepts.
Table 15.5. The quality of the measures for the concepts-by-postulation





    construct


composite score

Variable name

indicator
      validity     regression
         quality

method






   coefficient    weights
        coefficient
               effect 

Social contact



       



.74

.00




Informal

.79
.14









Formal


.68
.92




Social trust







.81

.00

Can be trusted

.73
.35








Fair


.81
.50






Helpful

.55
.10



Political trust







.87

.31


Parliament

.53
.09

 




Legal system

.86
.74

 




Police


.59
.13

 

Political efficacy






.86

.22

Complex

.76
.53

 




Active role

-.52
-.20

 




Understand

-.66
-.34


15.4. Different ways to correct for measurement error in analysis

Tables 15.4 and 15.5 summarize the quality of the variables that can be used as observed variables in the analysis to estimate the effects in the substantive model presented in Figure 15.1. Therefore we can now start with a discussion about the different possibilities to correct for measurement error in the analysis. Our example demonstrates that a fundamental choice is whether to use the composite scores as the observed variables in the analysis with a total of 6 observed variables or the indicators for the concepts-by-intuition, which leads to a total of 13 observed variables. Opting for using the indicators requires an extension of the model because in Figure 15.1 the indicators are not mentioned. Let us start with the slightly more complex approach, followed by the simpler one.


It should be mentioned that in principle it is also possible to estimate models with observed variables that represent all possible forms of the different indicators obtained from the MTMM experiments leading to 36 observed variables. However, this approach can create too many errors because of the complexity of the model. Therefore, for pragmatic reasons we will not discuss it any further in this book.
15.4.1. Models with indicators as observed variables

If indicators for the concepts-by-postulation are used as observed variables, the model in Figure 15.1 has to be extended to include the relationships between the substantive variables and the indicators for which scores have been obtained. Figure 15.2 illustrates this extension. 
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Figure 15.2.  Structural model that includes the indicators for the  theoretical variables as 
       observed variables. 

In this figure the measurement error variables have been omitted because of spatial constraints. They should be added to all indicators where the relationship between the theoretical variables and the observed variables is not specified. A “1” means that the observed and latent variable are seen as identical (no error).  The two formative indicators for “social contact” are also assumed to have no errors and have an equal or unequal contribution to the theoretical variable “social contact” indicated by w1 and w2.

There are three different ways to estimate the coefficients for such models. All three approaches will be illustrated using the data from the first round of the ESS in the Netherlands (n=2300). The correlation matrix, applied in all three approaches, for all indicators is found in Appendix 15.2. 

The first and most common approach is to directly estimate the parameters of the model from Figure 15.2. The LISREL input for this analysis is presented in Appendix 15.3.

 A second approach is to correct for the measurement errors in the indicators by adding an extra layer of variables to the model, thereby making a distinction between the indicators as observed variables and the indicators corrected for measurement error. Here the quality estimates of the indicators from Table 15.4 are used for correcting for measurement error. The estimation of the parameters of this model is complex and goes beyond the scope of this book. The LISREL input for this approach is presented in Appendix 15.4. 

A third approach is to correct for measurement error of the indicators by reducing the variances to the values of the quality coefficients squared mentioned in Table 15.4. The covariances are corrected by subtracting the estimated method covariances from the observed covariances. After these adjustments the covariance matrix, asking for the analysis of the correlation matrix, the adjusted matrix is automatically corrected for the measurement errors
 and the model from the first approach can be applied to estimate the parameters. The LISREL input for this approach is presented in Appendix 15.5.
Our analysis started with estimating the structural model presented in Figure 15.2. Parameters whose estimated values were not significantly different from zero were omitted in the model. This approach is common practice and in our example it demonstrates how large the differences between correction for measurement error and no correction for errors can be. Table 15.6 summarizes the results for the standardized coefficients, where only coefficients significantly different from zero are included.

The most remarkable result is that without correction for measurement error the effect of “social trust” on “political trust” was not significant at .19 (t=1.59) while the  effect in the opposite direction was significant at .49 (t=2.38). Correcting for measurement error the results were exactly the opposite for both analyses; the effect of “political trust” on “social trust” was -.04 (t=-.09) and the effect of “social trust” on “political trust” was .42 (t=2.11). If the nonsignificant coefficients are omitted the results of Table 15.6 are obtained. These results show that considerably different conclusions will be drawn with or without correction for measurement error. 

This also holds for other effect parameters. In general, not correcting for measurement error results in noticeably smaller effects than correcting for it. The difference increases as measurement quality decreases. In our example the “discrimination” variable has the lowest quality, and therefore correcting for errors has a considerable influence on the estimated values of the effects, especially the effect of “discrimination” on “social trust” increases. It is important to note that the quality should not be too low.  If the relationship between the observed variable and the theoretical variable is too low, one does not know what the observed variable represents. In our example we have to be very careful with what conclusions we can draw for the “discrimination” variable.

Table 15.6.   Estimated values of the standardized parameters of the model presented in Figure 15.2
        with and without correction for measurement error in the indicators








no
      using quality 
using variance

Causal relationships

         correction
       coefficients

reduction

Effects on social trust from


Political trust



.52

 ns*.

 ns



Discrimination



.11

.36

.35

Social contact

    

.05

.07

.08

Political interest


.04

-.24

-.24

Political efficacy


-

-

-

Effects on political trust from

Social trust



 ns

.50

.48

Discrimination



.16

.14

.13

Social contact



.05

 ns

 ns

Political interest


-.07

 ns

 ns

Political efficacy


-.28

.28

.29

Relationships with indicators
For social trust
Trust




.77

.89

.88

Fair




.73

.88

.89

Help




.56

.67

.67

For political trust
Parliament



.63

.72

.72

Legal system



.86

.95

.95

Police




.67

.69

.70


For political efficacy
Complex



.65

.84

.83

Active




-.60

-.63

-.64

Understand



-.65

-.78

-.81

* ns = not significantly different from zero

Finally, we see that the results from the analysis, using the quality coefficients for the indicators or reducing the variance of the observed indicators, are for all practical purposes identical. Any difference in results is mainly due to calculation accuracy. After comparing the LISREL inputs of Appendices 15.3 and 15.4, it can be concluded that the variance reduction method is much simpler and is preferable. A disadvantage is that the standard errors are not correct. They are underestimated.
 

15.4.2. Models with composite scores as observed variables

The most common method is to calculate the unweighted sum scores for all variables that have more than one indicator. However, it is also possible to use weighted sum scores, while keeping in mind the advice of Chapter 14 to apply the regression method for calculating weights. For the variables of Figure 15.1, we have presented the correlation matrices of both approaches in Appendices 15.6 and 15.7. Comparing these correlation matrices suggests that different results can be obtained. This is even more the case because sum scores are normally analyzed without correcting for measurement errors. We will do this, and we will compare the results against the two approaches where regression weights are used for calculating the composite score with correction for measurement error. Appendix 15.8 displays the LISREL input for the analysis of the sum scores is.

One way to correct for measurement error is to add 6 observed variables to the model and to specify that the relationship between the calculated composite scores and the theoretical variables is equal to the quality coefficient. The error variance of the observed variables is 1 minus the quality coefficient squared. The LISREL input for this approach is presented in Appendix 15.9.

A second way to correct for measurement error is to reduce the variances on the diagonal of the correlation matrix to the quality coefficient squared and to specify in the program that the matrix is a covariance matrix and that one would like to analyze the correlation matrix. The program will then automatically correct all correlations for measurement error and estimate the values of the parameters corrected for measurement error. The LISREL input for this approach is given in Appendix 15.10.

In the analysis we followed the previous procedure of beginning by estimating the model of Figure 15.1; depending on the output, only significant coefficients are included and nonsignificant ones are omitted. Table 15.7 presents the final result. 
This table shows that the same results have been obtained as in the previous section; whether a correction for measurement error has been made has a significant impact on the final outcome. The greatest difference is found in the effects between “social trust” and “political trust.”  

We also see that the two approaches for correcting for measurement error, basically have the same results except for minor deviations due to how the errors were rounded off. 
While comparing the two tables we see that the results after correcting for measurement error are similar, independent of whether indicators are used as observed variables or the composite scores of the theoretical variables. Therefore, there is no significant difference in whether the quality estimates of an extended model or the simple structural model are used for the analysis. However, an analysis without correcting for measurement error gives significantly different results depending on whether indicators or sum scores are employed as database. In our example the difference was most visible in the effect of the variable “political efficacy” on “political trust.”
Table 15.7.  Estimated values of the standardized parameters for the model presented in Figure 15.1  

       based on composite scores with and without correction for measurement errors. 



Causal relationships


no
     using quality 

using variance



      

          correction        coefficients

reduction

Effects on social trust from

Political trust



.41

 ns.

 ns



Discrimination



.17

.38

.38

Social contact



.08

.08

.09

Political interest


-.15

-.26

-.25

Political efficacy


-

-

-

Effects on political trust from

Social trust



 ns

.49

.49
Discrimination



.08

.09

.10

Social contact 



.03

 ns

 ns
Political interest


-.08

 ns

 ns
Political efficacy


-.15

-.27

-.27

Relationships with indicators
For social trust



1

.81

.81

For political trust


1

.87

.87

For discrimination


1

.52

.52

Social contacts 


1

.74

.74

For political interest


1

.77

.77

For political efficacy


1

.86

.86

* ns = not significantly different from zero

The explanation is that while analyzing the data for the indicators some correction for measurement errors occurs, which results in a large effect between these two variables. In the analysis of the sum scores no correction for measurement error occurs, while Cronbach  for the sum score of  “political efficacy” is only .655 and of “political trust” it is .724.  Therefore, correcting for measurement error 
 would give an estimated effect of .22. This value is already much closer to the value obtained with correction for measurement error. It shows how important correcting for measurement error is when analyzing the relationships between variables. 

15.5. Conclusions

While using an example we showed in this chapter that whether corrections for measurement error are made makes a real difference in the final results.  In order to be sure about the estimates of the relationships between variables we should correct for measurement error. This requires knowledge about the errors in the observed variables. In previous chapters we have shown that the more complex method used to obtain this information with respect to a single question is to do the MTMM experiments. A simpler way is to use the predictions that the SQP program provides. Given the information about the quality of the single questions, one can also estimate the quality of composite scores for concepts-by-postulation as we have shown in Chapter 14.

 In this chapter we have shown how this information can be used to estimate the effects that the variables have on each other, corrected for measurement error. We demonstrated that this can be done in different ways and, if it is properly done, the different approaches should lead to similar results. Therefore, we recommend  using the simplest method as demonstrated in the appendixes. This consists of using the calculation of  composite scores using regression weights and applying the reduction of the variance to correct for measurement error.  
A more commonly used, but wrong, approach is as follows. First indicators are developed for all theoretical variables, and the best are selected by factor analysis. Next unweighted sum scores are computed and the quality of the composite scores are evaluated with Cronbach , hoping that the quality coefficients are close to .7 or higher. Then the model is estimated without any correction for measurement error. This approach leads to biased estimates of the relationships because correction for  measurement error is not applied. 
EXERCISES
1. Estimate the model presented below, which is a simplified version of the model used in this chapter. 



social contact




social trust

1



political efficacy



political trust

 2
The quality of the composite scores of “social contact” and “political efficacy” has been evaluated in the last chapter. Therefore your first task is to:

a. Test the measurement models for “political” and “social” trust for the same country that you used in the exercises of Chapter 14.
b. Compute the composite scores and determine the quality of the composite scores as was done in the last chapter.
c. Calculate the correlation matrix, means and standard deviations for the four composite scores.
d. Estimate the effects of the above model with and without correcting for measurement error on the basis of the correlation matrix.
e. Show that the two approaches to estimate the effects, correcting for measurement error, provide the same estimates, but different estimates for the standard errors of the parameters. 
f. What is the consequence of this difference?
2. Given that we have the estimated values of the effects, the following questions can be asked:
a. Does the model fit the data?
b. If not, what has to be changed to fit the model?
c. If so, which coefficients  are not significant? Can these parameters be omitted while the model remains acceptable?
d. What is your interpretation of the final model?  

3. The parameters can also be estimated on the basis of the covariance matrix.
a. How should one correct for measurement error if one uses the covariance matrix as the data for the estimation?
b. Estimate the parameters on the basis of the covariance matrix.
c. Why are the values of the parameters different?
d. Ask for the completely standardized solution.
e. If you did a correct analysis, the completely standardized solution should be approximately the same as the one in exercise 2.
f. How can we explain minimal differences in the estimates and differences in chi2?

Appendix 15.1.  The different versions of the requests concerning “social trust” and “political trust”
Measurement of “social trust” in the main questionnaire with an 11-point scale 

A8 
CARD 3: Using this card, generally speaking, would you say that most people can be trusted, or that you can’t be too careful in dealing with people? 

Please tell me on a score of 0 to 10, where 0 means you can’t be too careful and 10 means that most people can be trusted.

	You can’t be too careful
	
	
	
	
	
	
	
	
	
	Most people

can be trusted
	(Don’t

know)


	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	88


A9 
CARD 4: Using this card, do you think that most people would try to take advantage of you if they would get the chance, or would they try to be fair?

Most people








Most people



would try to 








would try to
     (Don’t 


take advantage








be fair
         know)

of me




	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	88


A10 
CARD 5: Would you say that most of the time people try to be helpful or 



that they are mostly looking out for themselves?  Please use this card.


People








People



mostly look 








mostly try


out for








to be
       (Don’t

themselves








helpful
       know)

	    00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	88


Measurement of “political trust” in the main questionnaire with an 11-point scale. 


CARD 8: Using this card, please tell me on a score of 0 to10 how much you personally trust each of the institutions. I read out:  0 means you do not trust an institution at all, and 10 means you have complete trust.  Firstly…READ OUT…
	
	
	No trust 

at all
	
	
	
	
	
	
	
	
	
	Complete trust
	
	(Don’t know)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
B4


	… [country]’s parliament?
	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	
	88

	
B5
	… the legal system?
	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	
	88

	
B6
	… the police?
	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	
	88

	
B7
	… politicians?
	00
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	
	88


Measurement of “social trust” in the supplementary questionnaire with a 4-point scale. 

S210. Generally speaking, would you say that most people can be trusted, or that you can’t be too careful in dealing with people? 

Please indicate on a score of 1 to 4, where 1 means you can’t be too careful and 4 means most people can be trusted.
	You can’t be too careful
	
	
	Most people can be trusted

	1
	2
	3
	4


S211. Do you think that most people would try to take advantage  of you if they would get the chance, or would they try to be fair? 

Please indicate on a score of 1 to 4, where 1 means most people would try to take advantage of me and 4 means most people would try to be fair.

	Most people would try to take advantage of me
	
	
	Most people would try to be fair

	1
	2
	3
	4


S212. Would you say that most of the time people try to be helpful or that they are mostly looking out for themselves? 

Please indicate on a score of 1-4 where 1 means people mostly look out for themselves and 4 means people mostly try to be helpful.

	People mostly look out for themselves
	
	
	People mostly try to be helpful

	1
	2
	3
	4


Measurement of “political trust” in the supplementary questionnaire with a 4-point scale. 

S.213
Please indicate on a score of 1 to 4 how much you personally trust each of these institutions. 1 means you have a great deal of trust in them and 4 means you have none at all.  

	
	
	A great deal
	Quite a lot
	Not very much
	None at all
	

	
	
	
	
	
	
	

	a)
	[Country]’s parliament?
	1
	2
	3
	4
	

	b)
	The legal system?
	1
	2
	3
	4
	

	c)
	Police?
	1
	2
	3
	4
	


Appendix 15.2. Correlation matrix for the indicators 

               trust       fair   helpful     trparl    trlegal   trpolice   

            --------   --------   --------   --------   --------   --------

    trust       1.00

     fair       0.57       1.00

 helpful        0.40       0.43       1.00

   trparl       0.33       0.26       0.26       1.00

  trlegal       0.38       0.29       0.27       0.54       1.00

 trpolice       0.31       0.28       0.29       0.39       0.59       1.00

    discr       0.14       0.13       0.12       0.11       0.10       0.15

  infcont       0.04       0.05       0.04       0.05       0.07       0.05

 fromcont       0.09       0.10       0.06       0.06       0.09       0.05

  polintr      -0.16      -0.12      -0.08      -0.23      -0.23      -0.09

    compl      -0.15      -0.12      -0.04      -0.24      -0.27      -0.12

   active       0.12       0.06       0.01       0.14       0.20       0.07

  underst       0.06       0.03      -0.04       0.08       0.12       0.01

               discr    infcont   fromcont    polintr      compl     active   

            --------   --------   --------   --------   --------   --------

    discr       1.00

  infcont       0.03       1.00

 fromcont       0.06       0.27       1.00

  polintr       0.02      -0.05      -0.10       1.00

    compl       0.01      -0.06      -0.09       0.43       1.00

   active      -0.09      -0.07       0.16      -0.41      -0.35       1.00

  underst      -0.05       0.10       0.12      -0.42      -0.45       0.39

 Appendix 15.3. LISREL input for  estimation of the model without correction for 
measurement error

Estimation of the effects without correction for measurement errors

 data ni=13 no=2300 ma=km

 km file=appendix15.2
 labels

 trust fair helpfull trparl trlegal trpolice discr infcont fromcont polintr compl active underst

 model ny=6 ne=3 nx= 7 nk=5 ly=fu,fi te=di,fr lx=fu,fi td=di,fi be=fu,fi ga=fu,fi ps=sy,fr ph=sy,fr

 le

 soctrust poltrust soccont

 lk

 discrim infcont forcont  polinterest poleff

 free ga 1 1  ga 1 4 ga 2 4 ga 2 5

 free  be 1 3 be 2 3

 free be 1 2

 value 1 ly 1 1 ly 4 2

 free ly 2 1 ly 3 1 ly 5 2 ly 6 2

 value 1 lx 1 1 lx 2 2 lx 3 3 lx 4 4 lx 5 5

 fi ph 1 1 ph 2 2 ph 3 3 ph 4 4

 value 1 ph 1 1 ph 2 2 ph 3 3 ph 4 4

 free  lx 6 5 lx 7 5

 value 1.0 ga 3 2 ga 3 3

 fi ps 3 3 ps 3 1 ps 3 2

 free ga 2 1

 fixed ps 2 1

 free  td 5 5 td 6 6 td 7 7

 start .5 all

 out ss adm=off ns

Appendix 15.4. LISREL input for  estimation of the model with correction for measurement error using quality estimates for all observed variables

Analysis using quality estimates of the indicators

 data ni=13 no=2300 ma=km

 km file=appendix1

 labels

 trust fair helpfull trparl trlegal trpolice discr infcont fromcont polintr compl active underst

 model ny=9 ne=12 nx= 4 nk=5 ly=fu,fi te=sy,fi lx=fu,fi td=sy,fi be=fu,fi ga=fu,fi ps=sy,fi ph=sy,fr

 select

 trust fair helpfull trparl trlegal trpolice compl active underst discr infcont fromcont polintr

 le

 soctrust poltrust soccont strust1 strust2 strust3 ptrust1 ptrust2 ptrust3 pole1 pole2 pole3

 lk

 discrim infcont forcont  polinterest poleff

 free ga 1 1  ga 1 4  ga 2 1 ga 2 5

 free   be 2 1 be 1 3

 fixed ps 2 1

 value 1 be 4 1

 free be 5 1 be 6 1

 value 1 be 7 2

 free be 8 2 be 9 2

 free ps 1 1 ps 2 2 ps 4 4 ps 5 5 ps 6 6 ps 7 7 ps 8 8 ps 9 9 ps 10 10      

      ps 11 11 ps 12 12

 value .87 ly 1 4

 value .83 ly 2 5

 value .84 ly 3 6

 value .243 te 1 1

 value .311 te 2 2

 value .294 te 3 3

 value .808 ly 4 7

 value .864 ly 5 8

 value .902 ly 6 9

 value .347 te 4 4

 value .254 te 5 5

 value .186 te 6 6

 value .85 ly 7 10

 value .91 ly 8 11

 value .83 ly 9 12

 value .28 te 7 7

 value .17 te 8 8

 value .31 te 9 9

 fixed ph 5 5

 value 1 ph 5 5

 free ga 10 5 ga 11 5 ga 12 5

 ! method effect pol trust

 value .07 te 5 4 te 6 4 te 6 5

 value .52 lx 1 1

 value .73 td 1 1

 value .79 lx 2 2

 value .68 lx 3 3

 value .376 td 2 2

 value .538 td 3 3

 value .77 lx 4 4

 value .41 td 4 4

 ! method effect for pol efficacy

 value .05 te 8 7 te 9 7 te 9 8

 fi ph 1 1 ph 2 2 ph 3 3 ph 4 4 ph 5 5

 value 1 ph 1 1 ph 2 2 ph 3 3 ph 4 4 ph 5 5

 value .14 ga 3 2

 value .92 ga 3 3

 fi ps 3 3 ps 3 1 ps 3 2

 start .5 all

 out ss adm=off ns

Appendix 15.5.  LISREL input for  estimation of the model with correction for measurement error 
                            using variance reduction by quality for all observed variables

 Analysis using the variance reduction of all indicators

 data ni=13 no=2300 ma=km

 cm

 .757

 .568  .689

 .404  .429  .706

 .326  .261  .256  .654

 .383  .291  .271  .472  .740

 .309  .275  .288  .318  .524  .810

 .138  .132  .124  .106  .098  .148  .271

 .043  .052  .041  .051  .070  .050  .026  .624

 .087  .104  .062  .061  .091  .052  .059  .274  .463

 -.158 -.121 -.082 -.228 -.225 -.092  .022 -.051 -.098  .593

 -.153 -.123 -.039 -.235 -.273 -.123  .013 -.061 -.088  .426  .723

 .116  .063  .012  .137  .195  .071 -.085  .073  .158 -.406 -.397  .828

 .056  .034 -.037  .077  .120  .011 -.051  .095  .124 -.417 -.504  .344  .689

labels

 trust fair helpfull trparl trlegal trpolice discr infcont fromcont polintr compl active underst

 model ny=6 ne=3 nx=7 nk=5 ly=fu,fi te=sy,fi lx=fu,fi td=sy,fi be=fu,fi ga=fu,fi ps=sy,fr ph=sy,fr

 le

 soctrust poltrust soccont

 lk

 discrim infcont forcont  polinterest poleff

 free   ga 1 1 ga 1 4 ga 2 5

 free   be 2 1  be 1 3

 free ga 2 1

 fixed ps 2 1

 value 1 ly 1 1 ly 4 2

 free ly 2 1 ly 3 1 ly 5 2 ly 6 2

 value 1 lx 1 1 lx 2 2 lx 3 3 lx 4 4

 fixed ph 1 1 ph 2 2 ph 3 3 ph 4 4 ph 5 5

 value 1 ph 1 1 ph 2 2 ph 3 3 ph 4 4 ph 5 5

 free lx 6 5 lx 7 5

 free  lx 5 5

 value .14 ga 3 2

 value .92  ga 3 3

 fi ps 3 3 ps 3 1 ps 3 2

 free td 5 5 td 6 6 td 7 7

 start .5 all

 start .2 td 5 5 td 6 6 td 7 7

 free te 1 1 te 2 2 te 3 3 te 4 4 te 5 5 te 6 6 

 out  ss adm=off ns

Appendix 15.6. Correlation matrix for the sum scores

   soctr      poltr      discr    socconr       poli        

            --------   --------   --------   --------   --------  

    soctr       1.00

    poltr       0.45       1.00

    discr       0.17       0.14       1.00

  socconr       0.10       0.10       0.05       1.00

     poli      -0.15      -0.22       0.02      -0.09       1.00

   poleff      -0.10      -0.23       0.07      -0.15       0.54       

Appendix 15.7. Correlation matrix for the weighted composite scores (regression method)

  soctr      poltr      discr    socconr       poli       

            --------   --------   --------   --------   --------  

    soctr       1.00

    poltr       0.41       1.00

    discr       0.16       0.12       1.00

  socconr       0.11       0.10       0.06       1.00

     poli      -0.15      -0.23       0.02      -0.10       1.00

   poleff      -0.13      -0.26       0.05      -0.15       0.52       

Appendix 15.8. LISREL input for estimation of the model without correction for measurement error 
                           based on unweighted sum scores

 Analysis of the sum scores without correction for measurement error

 data ni=6 no=2300 ma=km

 km file=appendix15.6
 labels

 socts polts discr soccons poli poleff 

 select

 1 2 6 3 5 4 /

 model ny=2  nx=4 fixedx be=fu,fi ga=fu,fi ps=sy,fr

 free   ga 1 2  ga 1 3 ga 1 4 ga 2 2 ga 2 3 ga 2 4

 free     be 2 1
 free ga 2 1

 fixed ps 2 1

 out ss

Appendix 15.9. LISREL input for estimation of the model with correction for measurement error 
                           using quality estimates for all observed composite scores

 Analysis of composite scores using quality estimates

 data ni=6 no=2300 ma=km

 km file=appendix15.7
 labels

 soctr poltr discr socconr poli polefr 

 select

 1 2 6 3 5 4 /

 model ny=2 ne=2 nx=4 nk=4 ly=fu,fi te=di,fi lx=di,fi td=di,fi be=fu,fi 

       ga=fu,fi ps=sy,fr ph=sy,fr

 le

 soctrust poltrust

 lk

 discr soccon  polinterest poleff

 free ga 1 1  ga 1 2   ga 1 3  ga 2 4

 free   be 2 1 be 1 2
 free ga 2 1

 fixed ps 2 1

 value .81 ly 1 1

 value .87 ly 2 2

 value .52 lx 1 1

 value .74 lx 2 2

 value .77 lx 3 3

 value .857 lx 4 4

 value .344 te 1 1

 value .243 te 2 2

 value .73 td 1 1

 value .452 td 2 2

 value .407 td 3 3

 value .265 td 4 4

 fi ph 1 1 ph 2 2 ph 3 3 ph 4 4

 value 1 ph 1 1 ph 2 2 ph 3 3 ph 4 4

 start .5 all

 out ss adm=off ns

Appendix 15.10.  LISREL input for  estimation of the model with correction for measurement error 
                              using variance reduction by quality for all composite scores

 Analysis of composite score using the variance reduction method

 data ni=6 no=2300 ma=km

 cm

 .656

 .408  .757

 .114  .099  .548

 -.132 -.260 -.146  .735

 -.155 -.227 -.101  .522  .593

 .158  .115  .061  .049  .022 .270

 labels

 soctr poltr socconr poleff poli discr

 select

 1 2 6 3 5 4 /

 model ny=2  nx=4 be=fu,fi ga=fu,fi ps=sy,fr

 free ga 1 1  ga 1 2   ga 1 3   ga 2 1 ga 2 2 ga 2 3 ga 2 4

 fixed ps 2 1

 free   be 2 1

 out
� In this chapter the Dutch data of the first official round of the ESS are analyzed, and not the data from the pilot study. As a consequence, the coefficients are slightly different from those presented in Chapter 14.





� The reader is reminded that the quality coefficient is the product of the reliability and the validity coefficient and the quality itself is the quality coefficient squared, which can be interpreted as the percentage explained variance in the observed variable by the concept-by- intuition.


� This is so because the program will calculate the correlation by dividing the provided covariance by the product of standard deviations of the related variables, namely the square root of the variances presented on the diagonal. But as the variance is equal to the quality of  the measure and the square root of  the quality is equal to the quality coefficient, this calculation is the same as dividing the provided covariance by the product of the quality coefficients, and this is exactly how correction for measurement error should be done, as was shown in Chapter 9. 


� For proper estimates of the standard errors one has to use the alternative procedure. 


� The correction can be approximated by dividing the effect by the square root of the two coefficients.








