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Abstract 
People with little motivation to participate in surveys can affect empirical research 
when they abstain from but also when they actually participate in interviews. This 
paper investigates whether happiness data are susceptible to such measurement bias. 
Evidence from the German Socio-Economic Panel Study (SOEP) reveals a strong 
relationship between self-reported life satisfaction and several indicators of respond
ent motivation, such as subsequent panel attrition. One explanation for this finding 
is that respondents on the margin of participation truly have lower life satisfaction. 
Alternatively, their low motivation may be the cause for an underreporting of life 
satisfaction. To learn more about this, an instrumental variable approach identifies 
future panel quitters with low motivation by using the occurrence of interviewer 
attrition in the year after the interview. The results of this analysis suggest that self
reported life sati sfaction declines because of low respondent motivation. A discus
sion of the implications for analyses of happiness data underscores the potential 
importance of respondent motivation regardless of the explanation for why inter
viewees with low motivation report lower life satisfaction. 

1 lntroduction 

Information on people's subjective assessments of their lives provides enormous 
potential for socio-economic research. Such data attract the interest of both econo
mists who consider subjective well-being as a proxy for utility and policy-mak:ers 
who look for alternatives to standard economiic indicators (see e.g. Fleurbaey 2009; 
Stiglitz et al. 2009; Frey and Stutzer 2012). Research based on such data has pro
vided many important insights, as discussed in numerous books written by econo
mists (e.g. Frey and Stutzer 2002; Layard 2005; Van Praag and Ferrer-i-Carbonell 
2008; Frey 2008; Weimann et al. 2015). To give an example, the large amount of 
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evidence on unhappiness among unemployed individuals questions the economic 
notion of unemployment being a primarily voluntary decision (e.g. Clark and 
Oswald 1994; Kassenboehmer and Haisken-DeNew 2009; Chadi 2010). Other top
ics in this field continue to be debated, such as the impact of income (e.g. Easter
lin 1995; Stutzer 2004), the effect of becoming o lder (e.g. Van Landeghem 2012; 
Schwandt 2016), or the role of gender (e.g. Stevenson and Wolfers 2009). In all 
these ongoing discussions, the validity of the subjective data is receiving increased 
attention. Among other things, the role of framing effects (see e.g. Angelini et al. 
2017) and Jack of interpersonal comparability when people assess their lives on 
scales (see e.g. Kapteyn et al. 2010, Angelini et al. 2014) are part of this research 
on data validity. Undoubtedly, survey phenomena such as higher satisfaction scores 
when persons are present during interviews (Conti and Pudney 2011 ; Chadi 2013a) 
or lower self-reported life satisfaction when respondents have more panel experience 
(Chadi 2013b; Van Landeghem 2014) can affect the empirical conclusions. Accord
ingly, researchers increasingly consider such survey factors in the analysis of well
being to improve the accuracy of their research. 1 

This paper aims to shed light on the little-considered, but potenti ally crucial , rote 
of people's motivation to participate in surveys for measuri ng their well-being. As 
an important aspect, the discussion acknowledges the double role that respondent 
motivation may play. First, people with low motivation can affect conclusions of 
empirical research by not responding to the requests of an interviewer. This could 
lead to nonresponse bias if certain types of individuals avoid participation. Second, 
if low-motivation types do participate, they could sti ll pose a threat to empirical 
research. By providing biased responses, they could induce measurement errors. 

Researchers have looked mainly at the first part of this story by examining the 
characteristics of survey respondents on the verge of not participating. Available 
evidence comes primarily from research on panel respondents who do not partici
pate in subsequent interviews, the results of which, however, are mixed concerning 
the link between self-reported satisfaction with life and the likelihood of remaining 
in the panel.2 Another potential indicator for lacking motivation to take part in sur
veys could be the number of attempts interviewers need to contact interviewees.3 

1 One example is the debate on the link between happiness and age. See e.g. Frijters and Beatton (201 2); 
Kassenboehmer and Haisken-DeNew (2012); Wunder et al. (2013) and Baetschmann (2014). Apart frorn 
the concern about data validity, another reason for researchers to investigate and to better understand 
survey factors lies in the potential for causal identification strategies. Factors such as the day of the inter
view or the interview rnode have been used as instrurnents for well-being (Wunder and Heineck 2013). 
Sirnilarly, there are increasing nurnbers of quasi-experimental investigations on people's well-being 
exploiting interview dates in survey data (e.g. Metcalfe et al. 2011 ; Chadi 2015; Goebel et al. 2015 ; 
Schueller 2016). 
2 See e.g. the data docurnentation on panel attrition in the SOEP (Kroh 2009, 2010, 2012). 
3 Only a few researchers so far use information on the number of contacts with potential respondents 
to discuss the role of difficult-to-reach survey participants in data collection. For instance, Kreuter et al. 
(2010) investigate data on benefit recipients and look at the rote played by nurnber of calls, and Heffetz 
and Reeves (2019) cornpare the responses of easy- and difficult-to-reach respondents in various govern
rnental surveys. Heffetz and Rabin (2013) introduce the idea of using contact atternpts to discuss poten
tial nonresponse bias in happiness data. 
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After controlling for other reasons why some people are harder to reach than others, 
the number of contact attempts could be indicative of differences in a respondent's 
moti vation to participate. Using several such indicators gathered in a large-scale 
panel survey, the primary goal of this paper iis to provide a comprehensive discus
sion of the role of respondent motivation for measuring people's well-being. The 
first research question aims to establish the basic relationship between these two var
iables, asking: "ls reported life satisfaction related to respondent motivation?" This 
question concerning a potential empirical relationship is important because people 
with low motivation may refuse to participate and, thereby, differ from motivated 
respondents by simply not showing up in the data. If these nonrespondents have 
certain characteristics, such as on average lower life satisfaction compared to actual 
respondents, their lack of motivation can indirectly affect conclusions of empirical 
research via nonresponse bias. 

The second research question refers to a potential direct effect of people's moti
vation to complete a survey on reported life satisfaction. Going beyond studying 
the empirical relationship between the two variables, the question here is: "Does 
respondent motivation a:ffect reported li fe saüsfaction?" The idea is that interview
ees with low levels of motivation may respond differently to survey questions, 
compared to participants with high levels of motivation, because of dissatisfaction 
with the interview Situation itself. Arguably, this could affect participants' response 
behavior, independent from their true levels of happiness. If so, reported scores may 
be too low, as a possible consequence, and would therefore be measured incorrectly. 
Such a direct effect of respondent motivation on measures of well-being could then 
plague empirical analyses because of measurement bias. 

While the second research question picks up a novel idea in the context of meas
uring subjective well-being, both types of biases could be crucial for empirical 
research. Selective nonresponse can affect results, just as misreporting among par
ticipants can. The following plan of the paper describes the attempt to answer both 
research questions and deliver supplementary evidence, aimed at underlining the 
potential relevance of both nonresponse bias and measurement bias for research on 
people's well-being. 

Section 2 of this paper illustrates the empirical framework for investigating the 
role of respondent motivation in collecting happiness data. To clarify the under
standing of respondent motivation, the discussion here defines a motivated respond
ent as a person who reveals information willingly, does not change response behav
ior during the course of the questionnaire, has no aversion of any kind towards the 
interview itself and has sufficient intrinsic enjoyment in doing the interview to 
compensate for the time spent on it. To gather indicators that could reflect varia
tion in respondent motivation, this investigation employs the paradata of the German 
Socio-Economic Panel (SOEP). The SOEP is a large and annually conducted panel 
survey whose life satisfaction data are widely used in the research field. 

Section 3 addresses research question one and presents results from investigating 
the link between indicators of respondent moti vation and life satisfaction. The first 
variable of interest from the SOEP paradata is the number of contact attempts by the 
interviewer to conduct the interview. Arguably, people's willingness to participate 
in a survey could be an explanatory factor for varying reachability, as measured by 
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contacts between interviewer and interviewee. The results from regression analyses 
indeed show a negative link between higher numbers of interviewer contacts and 
reported life satisfaction, but only after controlling for other determinants of people's 
reachability. Second, the book-keeping information of the data collecting agency is 
further exploited to gather another indicator for respondent motivation. Available 
interviewer assessments of respondents' wi llingness to participate are strongly con
nected to self-reported happiness, implying that low will ingness goes along with low 
life satisfaction scores. Given that the interviewer contact effect diminishes when 
interviewer assessments are considered in the regression model, it appears that both 
indicator variables reflect differences in respondent motivation. In the third step, the 
empirical analysis identifies unwillingness among participants based on attrition in a 
subsequent survey year. Life satisfaction responses of individuals about to leave the 
panel in the next year are clearly reduced, which confirms the idea of a link between 
reported happiness and a third indicator of respondent motivation. 

Section 4 addresses research question two and investigates whether respond
ent motivation has a direct effect on self-reported life satisfaction. An instrumental 
variable (IV) analysis exploits the panel phenomenon of interviewer attrition as an 
instrument for interviewee attrition. More specifically, the event of an interviewer's 
exit in the following panel year is used to explain why a current interviewee may 
also leave the panel in the same subsequent year due to lack of motivation. Worry
ing to survey organizers, but useful in the present research context, there is a well
known attrition problem when already unwilling people are asked to continue in 
the panel by a different person than before. Such a request is more easily rejected 
when there is a change in the person asking for the interview. This necessarily hap
pens when, for example, an interviewer stops worki ng for the data collecting agency. 
Arguably, the occurrence of being asked for an interview by a different person than 
before is irrelevant to people who are motivated to continue in the panel survey, 
but it does increase panel exits among those who already have low motivation to 
participate. These individuals are triggered by interviewer attrition, which works 
as a "last straw" to finally provoke the decision to refuse participation. As shown 
by its strong effect on subsequent respondent attrition, interviewer attrition in the 
year after someone's last participation is a relevant instrument. Assuming that there 
is no separate link between subsequent interviewer attrition and a respondent's life 
circumstances in the last year of participation, the interviewer exit also serves as a 
val id instrument. The results of the IV analysis provide evidence of a measurement 
bias in the subjective data, which may be caused by people's low motivation to par
ticipate in a survey. The ex istence of subgroup differences in the IV results, regard
ing gender and employment status, constitutes prima-facie evidence underlining the 
potential importance of the findings for empirical research based on survey data. 

Section 5 offers a deeper discussion of the empirical evidence with the aim of 
outlining possible implications. The discussion makes clear that the link between 
moti vation and life satisfaction is important for survey design decisions per se, inde
pendent of whether low moti vation causes measurement bias, nonresponse bias, 
or both. As shown in an illustrative comparison of regional life satisfaction levels, 
inspired by the analysis in Heffetz and Rabin (2013), survey policies can affect the 
comparability of well-being measures across groups of survey respondents. This 
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demonstrates that the potential bias issues discussed in this paper matter, regardless 
of the direction of causality between motivation and happiness. 

Section 6 concludes the paper. The key findings are briefl.y summarized and 
related to ongoing research on the validity of subjective survey data. 

2 Data 

The SOEP is Europe's longest-running representative and ongoing panel survey of 
households (see Wagner et al. 2007). Year by year, thousands of participants are 
questioned about their lives either directly by the interviewers of the data collecting 
agency or via questionnaires that people can fill out on their own. The main depend
ent variable in this paper is obtained at the end of each annual SOEP questionnaire, 
when interviewees are asked to assess their general life satisfaction on a scale rang
ing from 0 ("completely dissatisfied") to 10 ("completely satisfied"). As this ques
tion ("How satisfied are you with your life, all things considered?") is part of the 
questionnaire in every survey wave, the SOEP dataset is very useful for empir ical 
research on the determinants of happiness and has therefore been used for this pur
pose numerous times over recent decades.4 

The following paragraphs describe the datasets used in this paper to study the role 
of respondent motivation in the analysis of life satisfaction data. Table 1 shows sum
mary statistics for all datasets. Each sample allows for the comprehensive investiga
tion of one indicator of respondent motivation using a large number of observations. 

The first variable for measuring differences in respondent motivation is the num
ber of interviewer contacts. In their efforts to maximize response rates, interviewers 
attempt to reach all the households the agency has assigned to them and to conduct 
interviews with all adult household members. All contact attempts, whether success
ful or not, are documented by the agency, which collects information on the number 
of times an interviewer tries to reach a potential household. Paradata of this kind 
are provided to the research community as an add-on to the Standard dataset made 
available by the SOEP and are part of the so-called "Brutto" files. The number of 
interviewer contacts is available for all waves, except for the initial survey year of 
1984, and for most of the participating households.5 As shown in Table 2, the avail
able information on the interviewer contacts ranges from "one contact" interviews 
to "nine contacts or more" interviews. Many households are reached in the second 

4 Exemplary happiness studies based on SOEP data are from Frijters et al. (2004), Clark et al. (2008) 
and Luechinger et al. (2010). Note that, in line with most or the studies in the research lield, the present 
paper treats the terms happiness, life satisfaction and (subjective) well-being as interchangeable. 
5 When there is contact via mail only, so that questionnaires are filled out without interviewer presence, 
there is usually no data available on the contact attempts. Thus, the survey mode of "self-written ques
tionnaires by mail" has to be left out of the analysis, although motivation can be expected to be very 
low. As the SOEP offers the "mail" mode as a last opportunity for reluctant individuals, it is interesting 
to note that lifo satisfaction is very low in this group (Chadi 2012), which could be seen as indicative of 
a link between respondent motivation and reported happiness. For an overview on the interview modes 
analyzed here, see Table 1. 
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Table 1 Descriptive information on the SOEP samples used in the analyses 

Set l Set 2 Set 3 Set4 

Variable Mean Mean Mean Mean Min Max 

Life satisfaclion 6.99 6.92 6.97 7.07 0 10 

Fe male 0.52 0.52 0.52 0.53 0 1 

Age 48.50 48.88 47.27 49.37 18 10 1 

Number of household members 2.74 2.74 2.81 2.72 1 13 

Living area 102.51 104.14 100.46 97.54 6 938 

Equalized real income 1804.2 1891.1 1777.4 1685.9 0 76,172 

Primary education 0.19 0.19 0.21 0.24 0 

Secondary education 0.62 0.62 0.62 0.62 0 

Tertiary education 0.19 0.20 0.18 0.14 0 

Full-time employment 0.41 0.40 0.42 0.39 0 

Regular part-time employment 0.10 0.10 0.10 0.09 0 

Marginal, irregular part-time employment 0.04 0.04 0.03 0.03 0 

Other forms of employment 0.03 0.02 0.03 0.02 0 

Out of labor force 0.43 0.43 0.42 0.47 0 

Unemployed 0.07 0.07 0.07 0.07 0 

Owner of dwelling 0.51 0.53 0.49 0.48 0 

House in a good condition 0.71 0.74 0.70 0.71 0 

Some renovation needed 0.26 0.24 0.27 0.26 0 

Full renovation needed 0.03 0.02 0.03 0.04 0 

Person needing care in household 0.04 0.04 0.04 0.05 0 

Moved recently 0.10 0.09 0.10 0.09 0 

No children in household 0.68 0.68 0.65 0.68 0 

Married 0.64 0.64 0.65 0.64 0 

Married but separated 0.02 0.02 0.02 0.02 0 

Single 0.21 0.21 0.21 0.19 0 

Divorced 0.07 0.07 0.06 0.07 0 

Widowed 0.07 0.07 0.06 0.09 0 

Partnership 0.80 0.80 0.80 0.77 0 1 

Degree of disability 7.10 7.25 6.76 0 100 

Nights in hospital l.72 l.66 1.77 0 360 

Doctor visits 2.63 2.54 2.64 0 99 

Years spent in panel 9.50 9.43 8.59 8.20 26 
Oral interview with paper and pencil 0.34 0.32 0.39 0.58 0 

Oral interview with computer assistance 0.27 0.30 0.22 0.29 0 

Self-written with interviewer presence 0.04 0.04 0.05 0.07 0 

Partly oral, partly self-written interview 0.04 0.05 0.05 0.07 0 

Self-written without interviewer presence 0.30 0.30 0.30 0 1 

Number of interviewer contacts 2.81 2.8 1 9 

Willingness to participate l.29 4 

Last participation of the respondent 0.07 0.07 0 1 

Subjective health Status 3.39 5 

Health satisfaction 6.66 0 10 

Last year of the interviewer 0.07 0 
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Table 1 Continued 

Sec l Sec 2 Set 3 Set4 

Variable Mean Mean Mean Mean Min Max 

Number of interviews per interviewer 66.37 256 

Number of observations 249,919 76,236 176,519 182,790 

Figures are based on SOEP data from 1995 to 2011 (Set 1) in column 1, from 2002 to 2006 (Set 2) in 
column 2, from 1995 to 2006 (Set 3) in column 3, and from 1985 to 2009 (Set 4) in column 4 

attempt, whi le a minority of cases require more than five contacts. In line with pre
vious SOEP-based research on interviewer contacts (see Schraepler et al. 2010), 
several potentially relevant factors as to why people can be "difficult to reach" are 
examined. The summary statistics of selected variables in Table 2 show that con
tact attempts decrease with age and increase with income, health, education, and 
the probability of being part of the labor force. While many of these factors may 
reflect positive aspects of the lives that hard-to-reach people lead, some of the peo
ple with higher degrees from the education system and well-paid jobs are probably 
very busy, which could drive contact numbers upward. This suggests that, for the 
purpose of revealing the role of respondent motivation in information on interviewer 
contacts, it is important to hold those factors constant in a regression analysis. Note 
that, in this respect, objective health information provides the preferred control vari
ables, as subjective health assessments may be too closely related to subjective well
being. Limited availability of indicators for objective health in the SOEP restricts 
the first data sample (Set l) to the period of 1995-2011, as can be seen in the first 
colurnn of Table 1. 

A second variable in the SOEP paradata captures the differences in respondent 
motivation more directly compared to interviewer contacts. For the time period from 
2002 to 2006, the paradata contain information from interviewers who were asked 
to assess each interviewee's willingness to participate. In contrast to the number of 
interviewer contacts, this variable is obtained on the individual level and has never 
before been used for research purposes. As shown in Table 3, there are four catego
ries ranging from "very good" to "very bad" to allow for these assessments, which 
distinguish the characteristics of people being assessed as more or less willing to do 
the survey. Similar to the above pattern for interviewer contacts in Table 2, the peo
ple on the verge of non-participation are generally younger, on average. In contrast, 
however, low willingness does not clearly go along with positive features in people's 
lives, like good health or high income. This suggests that using, or not using, con
trol variables in a regression analysis may be less important. Due to the availability 
of thi s variable, the sample for this part of the analysis (Set 2) is restricted to five 
waves, as shown in the second colurnn of Table 1. 

Actual nonresponse in the future allows the establishrnent of a third indicator for 
respondent motivation. The idea here is that those individuals who provide evidence 
of their unwillingness by ultimately refusing to participate already had a lower level 
of motivation a year earlier. As shown in research on panel attrition and nonresponse 
in surveys, the most significant reason for people not participating is refusal (see e.g. 
Lipps 2009; Schraepler et al. 2010). To identify panel exits in the SOEP, the two 
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Table 2 Number of interviewer contacts and further descriptive information 

1 

1 

2 3 4-5 6+ 

Interviewer contacts 

Interviewer contacts 2 3 4 or 5 6 or more 

Observations by number (1) (2) 93,435 (3) 49,643 (4) 27,674 (5) (6) 7220 
of interviewer contacts 45,590 14,922 = 42,596 (7) 4385 

(8) 2618 
(9) 4432 = 18,655 

Contact categories 2 3 4 5 

Selected variables Means per category 

Life satisfaction 7.065 6.946 6.979 6.988 6.997 

Age 50.899 50.149 47.294 45.826 43.652 

Household members 2.567 2.662 2.831 2.926 2.929 

Equalized real income 1736 1750 1816 1881 2035 

Primary education 0.235 0. 190 0.184 0.177 0.162 

Secondary education 0.608 0.628 0.620 0.610 0.612 

Tertiary education 0. 157 0.1 82 0. 196 0.213 0.226 

Out of labor force 0.487 0.465 0.400 0.359 0.299 

Person needing care 0.049 0.047 0.043 O.o36 O.o32 

Degree of disabi lity 8. 174 7.855 6.652 5.880 4.652 

Nights in hospital 2.000 1.843 l.659 l.428 l.301 

Doctor visits 2.724 2.711 2.577 2.480 2.442 

Years spent in panel 10.550 9.944 9.050 8.672 7.744 

Oral interview 0.765 0.6ll 0.571 0.529 0.538 

Data loss due to missings 0.134 0.122 0.143 0.150 0.306 

The figures are based on SOEP data from 1995 to 20 11 (Set 1, see Table 1 ). Data loss due to missings 
in the last row of the table reports the share of lost observations due to item nonresponse in the variables 
used when comparing the final sample (Set l ) to the available raw data from that same period 1995 to 
2011 
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Table 3 Willingness to participate and further descriptive inforrnation 

~ 

z-. -.;; 
c ~ Q) 

0 

<'! 

very good good bad very bad 

Willingess to participate 

Willingness to participate 1 "very good" 2 "good" 3 "bad" 4 "very bad" 

Observations by level of willingness 57,877 15,230 2509 620 

Selected variables Means per category 

Li fe satisfaction 7.028 6.655 6.310 6.105 

Age 49.403 47.396 46.456 46.232 

Household members 2.696 2.858 2.865 2.866 

&jualized real income 19 17 1806 1834 1778 

Primary education 0. 171 0.215 0.226 0.240 

Secondary education 0.623 0.621 0.607 0.619 

Tertiary education 0.206 0.164 0.168 0.140 

Out of labor force 0.435 0.422 0.411 0.431 

Person needing care 0.039 0.053 0.075 0.076 

Degree of disabi lity 7.207 7.300 7.729 8.542 

Nights in hospital 1.599 1.821 1.821 2. 11 9 

Doctor visits 2.554 2.537 2.337 2.394 

Years spent in panel 9.539 9.176 8.557 8.939 

Oral interview 0.642 0.561 0.521 0.447 

Interviewer contacts 2.688 3.040 3.772 4.190 

Data loss due to missings 0. 185 0.234 0.284 0.306 

The figures are based on SOEP data from 2002 to 2006 (Set 2, see Table 1). Data loss due to missings 
in the last row of the table reports the share of lost observations due to item nonresponse in the variables 
used when comparing the final sample (Set 2) to the avai lable raw data from that same period 2002 to 
2006 

waves of 2010 and 2011 are used solely for the purpose of having "future" informa
tion on people's response behavior. Chances of a return are very low when someone 
refuses for two years in a row, so all respondents who stopped participating in the 
SOEP survey in 2009 or eadier are considered as permanent panel dropouts. For the 
purpose of examining not only the role of leaving in the year after but also in two, 
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three, and four years in the future, the data sample for this part of the analysis (Set 3) 
is restricted further and includes the 2006 wave as the last year of investigation (see 
Table 1). This corresponds to another necessary restriction connected to the availa
bility of variables important for understanding the link between (low) willingness to 
participate and life satisfaction responses. According to previous research (e.g. Con
toyannis et al. 2004; Jones et al. 2006), health is linked to the probabil ity of attrition 
in longitudinal surveys. Panel quitters with poor health may also have a lower level 
of happiness, especially if they are in very bad circumstances and are about to die. 
Given that death, of course, also affects SOEP participants, the advice of Wagner 
et al. (2007) is to exploit the available "biography and life history" data for such 
research purposes. By doing so, Gerstorf et al. (2010) find strikingly lower life satis
faction in the time period leading up to death and a clear decline of life satisfaction 
as the distance-to-death time variable comes closer to zero. In the investigation here, 
future death indicators up to 5 years in advance of a person's death are used to fully 
consider that point. This fits well with the decision to include only waves up to 2006 
in the data sample (Set 3) for this part of the analysis. 

Finally, a fourth data sample is used to ainalyze in greater depth the potential 
direction of causality between respondent motivation and reported life satisfaction 
and to thereby address the second research question. The availability of an instru
ment for subsequent interviewee attrition, as an indicator of respondent motivation, 
allows for an IV analysis, which is illustrated in detail below in Sect. 4. Column 
four in Table 1 illustrates this sample (Set 4 ), which covers as many SOEP waves as 
possible to ensure a strong instrument. The table provides information on additional 
variables relevant for this analysis, including the instrument of subsequent inter
viewer attrition. In line with the identification of subsequent exits by the respond
ents, the two waves of 2010 and 2011 are used to identify the subsequent attrition of 
interviewers. Thus, all interviewers who stopped doing interviews in 2009 or earlier 
are considered as "future" panel quitters in the last year they are observed in the 
data. 

3 Regression analyses 

3.1 Empirical strategy 

This subsection illustrates the econometric specification underlying the analyses 
aimed at addressing the first research question. A simple model is used to inspect the 
link between respondent i's motivation to do a survey (MOTIVATIONi t) and self
reported subjective well-being (SWBi,t), which are both captured in a given survey 
year t: 

SWBi, = aMOTTVATTONit + ßXi, + uit· 
' ' ' ' 

As respondent motivation is not directly observed, several indicators are used: 
number of interviewer contacts (CONTACTSi 1), the interviewer-assessed rating 
of the interviewee's willingness to participate (RATINGi,1), and an interviewee's 
exit from the panel in a subsequent year (ATTRITIONi,t+i)· Subjective well-being 
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is captured by the interviewee's self-reported level of life satisfaction. To estimate 
model (1) and to consider a variety of individual-specific and potentially time-vary
ing factors (Xi,t), linear regression analyses are employed. Controlling for heteroge
neity across individual observations may help in revealing empirical relationships 
that otherwise are not visible in the descriptive statistics. 

Regarding methodology, linear regressions are a widely accepted way to deal 
with sati sfaction scores in the SOEP and similar panel surveys (see Ferrer-i-Car
bonell and Frijters 2004). To allow for a comparison of findings, it makes sense 
to follow the common procedure in this field, despite available alternatives to the 
ordinary least squares (OLS) estimator.6 Given the availability of longitudinal data, 
many happiness researchers apply fixed-eff ects estimators to come closer to causal 
evidence on the deterrninants of individual satisfaction levels. Thereby, it is possible 
to control for unobserved but fixed individual heterogeneity, which, however, would 
imply omitting any fixed element in people's motivatio nal attitude. Furthermore, 
it is hardly possible to fu lly address the question of causality between respondent 
motivation and self-reported life satisfaction in this way, given that both variables 
could also be related to time-variant unobserved heterogeneity. While th is paper's 
identification strategy to shed light on causality relies on an instrumental-variable 
approach (see Sect. 4), simple regressions without consideration of fixed-effects are 
considered as the preferred method in the following. 

3.2 Interviewer contacts and interviewer assessments 

The number of interviewer contacts is the first variable from the SOEP paradata 
employed in the following analysis as an indicator of respondent motivation. Table 4 
shows the results from regressions with different sets of control variables. This dem
onstrates how the relationship between interviewer contacts and reported life satis
faction changes as a result of considering the potential reasons for varying reachabil
ity, which, according to the above discussion of Table 2, could reflect rather positive 
aspects in people's Jives. 

The first specification in Table 4 without any covariate shows that, on average, 
there is no link between interviewer contacts and life satisfaction. The more the 
regression models control for factors relevant to people's life satisfaction, the more 
the effect of the contact number becomes negative. Comparing the first and second 
columns, controlling for employment stan1s alone already reveals a significant link 
between life satisfaction and contact attempts. Using dummy variables for contact 
categories instead of a linear variable leads to the same fi nding. According to the 
last column, the gap in reported life satisfaction between those who are contacted in 
the first attempt and the hardest-to-reach interviewees amounts to approximately 0.2 

6 To tackle potential concerns regarding the ordinal character of the dependent variable, ordered probit 
models can be implemented to check the results' robustmess. Furthermore, due to the hierarchical data 
structure with individual, household and interviewer levels, using mixed linear models is an option. Note 
that all further analyses which are discussed but not presented in the paper are available from the author 
upon request. 
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Table 4 Interviewer contacts and life satisfaction responses 

Specification: 

Number of inter
viewer contacts 

Interviewer contacts: 
one 

Interviewer contacts: 
two 

Interviewer contacts: 
three 

Interviewer contacts: 
four or five 

Interviewer contacts: 
six or more 

( 1) 

-0.003 

(0.002) 

(2) (3) (4) 

-0.015*** -0.019*** -0.028*** 

(0.002) (0.002) (0.002) 

(5) 

-0.028*** 

(0.002) 

(6) 

Reference 
category 

- 0.090*** 

(0.009) 

-0.102*** 

(0.011) 

- 0.136*** 

(0.011) 

- 0.197*** 

(0.014) 

Employment Status Reference category: fü ll-time employment 

Regular part-time 0.036*** 0.055*** 0.101 *** 0.051 *** 0.052*** 
employment (0.011) (0.011) (0.011) (0.012) (0.012) 

Marginal, irregular - 0.137*** - 0.087*** 0.046** 0.063*** 0.064*** 
part-time (0.019) (0.019) (0.018) (0.018) (0.018) 

Other forms of 0.059*** 0.228*** 0.323*** 0.286*** 0.287*** 
employment (0.022) (0.022) (0.022) (0.023) (0.023) 

Out of labor force - 0.375*** - 0.309*** - 0.120*** 0.101 *** 0.102*** 

(0.008) (0.008) (0.008) (0.010) (0.010) 

Education Reference category: secondary education 

Primary education - 0. 164*** -0.070*** -0.093*** -0.094*** 

(0.010) (0.010) (0.009) (0.009) 

Tertiary education 0.307*** 0.045*** 0.115*** 0.115*** 

(0.009) (0.009) (0.009) (0.009) 

Log equalized real 0.803*** 0.543*** 0.543*** 
income (0.009) (0.009) (0.009) 

Additional controls No No No No Yes Yes 

Health controls No No No No Yes Yes 

N (Set 1) 249,919 249,919 249,919 249,919 249,919 249,919 

Adjusted R2 0.000 0.01 1 0 .018 0.060 0.169 0.169 

Life satisfaction is the dependent variable. Standard OLS regressions are used. Number of interviewer 
contacts is a linear variable ranging from 1 to 9. Additional controls are variables for unemployment, 
owner of dwelling, housing conditions, living area, household member in need of care, number of per
sons in household, no children in household, recent move, family status, partnership, age, gender, year 
and federal state. Health controls are variables for the degree of disability, doctor visits, and nights in 
hospital. Heteroscedasticity-robust standard errors are in parentheses 

Levels of statistical significance are: *p <0.1, **p < 0.05, ***p <0.01 



531 

on the scale. Importantly, the potentially negative factor of low respondent motiva
tion, hidden in the information on interviewer contacts, is only revealed when other 
aspects are held constant. 

Further analyses demonstrate this finding's robustness. The hierarchical data 
structure may play a role, as dependencies across observations within the same 
household or interviewer d uster can occur. So, whi le there is reason to consider 
empirical tools other than linear regressions with heteroscedasticity-robust standard 
errors, the negative link found appears to be robust to a whole variety of checks, 
whether these are carried out via clustering or hierarchical models. As soon as indi
vidual fixed effects are considered, the coefficient of the contacts variable becomes 
smaller, yet remains highly significant. The results of the application of panel 
fixed-effects regressions are shown in Appendix Table 9. This addresses the poten
tial impact of fixed but unobserved personality traits on well-being outcomes and 
reveals that, for the same person, requiring more contact attempts goes along with 
lower self-reported happiness. Finally, the role of the interviewer contacts might 
also be related to other survey aspects. For instance, fewer interviewer contacts are 
needed for more experienced respondents who spent more years in the panel (see 
Table 2), which justifies the use of such additional controls. Yet, the coefficient does 
not change much when considering this factor or the other survey aspect of the inter
view mode, as can be seen in Appendix Table 9. 

Table 5 presents regression results when considering the second measure for 
respondent motivation from the interviewers' assessments. The main finding is that 
the wi llingness to participate in the interview is strongly related to self-reported 
happiness, which can be seen in columns two to four. Accordingly, very high moti
vation is linked to higher reported life satisfaction, compared to other willingness 
categories, even if a !arge set of inftuencing factors is considered as controls. Note 
that in line with the above discussion of that variable in Sect. 2, this result does not 
depend on the use of the control variables. Table 3 shows that it appears already in 
the average values. Interestingly, the summary statistics in this table also show that 
the number of interviewer contacts is related to the level of willingness, as less will
ingness appears to go along with worse reachability. To avoid having two correlated 
indicators in the specification, Table 5 also presents, in the last column, results from 
models without the contact attempts variable. These results confirm the strong link 
between interviewer ratings of respondent motivation and reported life satisfaction. 

Simultaneously using both potential indicators of respondent motivation in 
Table 5 allows the analysis to determine whetther these variables measure the same 
aspect. This said, another findi ng is that the negative link between interviewer con
tacts and life satisfaction responses (shown in column one) becomes weaker when 
the more direct measure for respondent moti vation is used in the regression model 
(column two) . Supplementary results in Appendix Table 10 from applying fixed
effects regressions instead of simple OLS confirm this picture. This supports the 
interpretation of the negative effect of interviewer contacts as an indicator of low 
moti vation among those who are harder to reach. 

For several reasons, the exploitation of interviewer judgments about respond
ent motivation could be considered problematic. As shown in Table 3, there is a 
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Table 5 lnterviewee's willingness to participate and life satisfaction responses 

Specification: ( 1) (2) (3) (4) 

Number of interviewer contacts - 0.031*** - 0.017*** - 0.012*** 

(0.004) (0.004) (0.004) 

Willingness to participate Reference category: very good 

Good - 0.281 *** - 0.254*** - 0.258*** 

(0.015) (0.015) (0.015) 

Bad - 0.544*** - 0.517*** - 0.528*** 

(0.037) (0.037) (0.037) 

Very bad - 0.710*** - 0.651*** -0.667*** 

(0.077) (0.078) (0.078) 

Standard controls Yes Yes Yes Yes 

Health controls Yes Yes Yes Yes 

Survey factors No No Yes Yes 

N (Set 2) 76,236 76,236 76,236 76,236 

Adjusted R2 0.186 0.193 0.207 0.207 

Life satisfaction is the dependent variable. Standard OLS regressions are used. Number of interviewer 
contacts is a linear variable ranging from 1 to 9. Standard controls include variables for employment 
status, unemployment, education, income, owner of dwelling, housing conditions, living area, household 
member in need of care, number of persons in household, no children in household, recent move, fam
ily status, partnership, age, gender, year and federal state. Health controls are variables for the degree of 
disability, doctor visits, and nights in hospital. Survey factors include the year in panel and the interview 
mode variables. Heteroscedasticity-robust Standard errors are in parentheses 

Levels of statistical significance: *p < 0.1 , **p < 0.05, *** p < 0.01 

clear link between the probability of an oral interview and the willingness indicator. 
Hence, the latter might be a proxy for the positivity bias associated with a face
to-face situation (see e.g. Conti and Pudney 2011). To address this potential issue, 
both Table 5 and Appendix Table 10 also show results for models that include sur
vey factors (columns three and four); the effects linked to respondent motivation 
remain large and significant. Furthermore, the interviewer ratings might be posi
tively biased. lt could be that some interviewers tend to portray the interview and 
thus the result of their work rather positively. Not all cases of low willingness might 
be captured by such a subjective variable. In 1ine with this concern, Table 3 shows 
that the distribution of interviewer ratings is heavily skewed. However, an alterna
tive explanation for thi s might be that people with no motivation to do the interview 
may simply refuse, such that the probabi lity of being included in the data at all goes 
down with lower respondent motivation. In support of the accuracy of interviewer 
ratings on respondent motivation, the quality of the data from those interviews that 
still took place is clearly worse arnong those interviewees assessed as less willing. 
Table 3 provides evidence for this, as lower willingness goes along with a larger 
loss of observation numbers (due to missing values) when comparing the final sam
ple (Set 2) to the entirety of the available data from that period. As an alternative 
approach, it is also possible to check the potential rote of bias in the interviewer rat
ings by adding interviewer fixed effects to the specifications in Table 5. The results 
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hardly change when doing so. In summary, considering all the possible problems 
with information based on interviewer ratings, it may be argued that it is even more 
impressive to obtain such strong evidence on the link between respondent motiva
tion and self-reported happiness. 

3.3 Subsequent interviewee attrition 

The following part of the empirical analysis addresses research question one by 
employing a third indicator for people's possible lack of moti vation. As argued in 
Sect. 2, the panel structure of the data allows identification and analysis of future 
nonrespondents, while they are still participating in their last year prior to their exits. 

The first graphical illustration (a) in Fig. 1 demonstrates a clear relationship 
between life satisfaction and future interviewee attrition. There is a decline in 
reported happiness, which becomes increasingly obvious as time left in the panel 
heads toward zero. At the same time, there is a strong decline in people's willing
ness to participate (b ), according to interviewer ratings. This underscores the idea 
of using future nonresponse as an indicator of low respondent motivation. Moreo
ver, heal th seems highly relevant in this context, as it declines similarly (c, d). This 
aspect requires special consideration in the analysis because a participant being ill 
and leaving the panel due to that ill ness can reflect true unhappiness as a determi
nant of survey refusal. In contrast, the underreporting of life satisfaction before leav
ing the panel could be a measurement error caused by low respondent motivation. 
As a first check of these findings, the visual analysis of Fig. 1 can be repeated for 
a sample restricted to non-disabled individuals only. This shows a similar picture 
regarding the declines in health, respondent motivation, and life satisfaction in inter
viewees' final years of panel participation. 

The regression output of Table 6 shows that the main insight from the graphical 
analysis is robust to the consideration of a broad set of control variables, including 
survey factors. To more closely inspect the strong link between willingness to par
ticipate and life satisfaction responses, the aspect of health is considered in multiple 
ways. This also concerns variahles on suhjective health. Whi le such controls might 
actually capture some of the effect of interest and thus might lead to underestimated 
outcomes, the findings are even then remarkably robust. Concretely, the models 
include a variable for health satisfaction (measured on a 0-10 scale), dummy vari
ables for subjective health measured in five categories (from very good to very bad), 
and objective health variables. The regressions also include time-to-death dummy 
variables, which indicate significant distress at the end of people's li ves. Although 
the negative effects related to future nonresponse seem to become somewhat smaller 
as more aspects are held constant, still, the las1t years in the panel are linked through
out the analysis to significantly lower life satisfaction responses. Further analyses 
show the robustness of these findings when focusing on non-disabled individuals 
and when employing fixed-effects analyses. 

In summary, there is strong evidence that allows answering research question 
one in the affirmative. There is an empirical link between respondent motivation 
and self-reported well-being. According to every available indicator for respondent 
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Table6 Leaving the panel and Life satisfaction responses 

Specification: ( 1) (2) (3) (4) (5) (6) 

Last participation -0.236*** -0.291*** -0.257*** - 0.197*** -0.152*** -0.137*** 

(0.017) (0.017) (O.Ql7) (0.017) (0.016) (0.016) 

2nd last participation -0.200*** -0.226*** -0.204*** -0.174*** -0.138*** -0.127*** 

(0.018) (0.018) (0.Ql7) (0.018) (0.017) (0.016) 

3rd last participation -0.148*** -0.163*** -0.143*** -0.115*** -0.093*** -0.089*** 

(0.018) (0.018) (0.018) (0.018) (0.017) (0.017) 

4th last Participation -0.106*** -0. 120*** -0. nü l *** -0.075*** - 0.057*** -0.049*** 

(0.019) (0.0 18) (0.018) (0.01 9) (0.01 8) (0.01 7) 

Death in about one year - 0.508*** - 0.153*** -0.088* 

(0.061) (0.054) (0.053) 

Death in about two -0.223*** 0.060 0.107** 
years (0.056) (0.050) (0.048) 

Death in about three - 0.205*** 0.055 0.090** 
years (0.054) (0.048) (0.046) 

Death in about four -0.201 *** - 0.004 0.027 
years (0.052) (0.047) (0.046) 

Death in about five -0. 188*** 0.017 0.054 
years (0.048) (0.044) (0.041) 

Standard controls Yes Yes Yes Yes Yes Yes 

Survey factors No Yes Yes Yes Yes Yes 

Health controls No No Yes Yes Yes Yes 

Subjective health No No No No Yes Yes 

Health satisfaction No No No No No Yes 

N (Set 3) 176,5 19 176,5 19 176,5 19 176,519 176,519 176,5 19 

Adjusted R2 0.141 0.157 0.187 0.188 0.290 0.344 

Life satisfaction is the dependent variable. Standard OLS regressions are used. See Table 5 for informa-
tion on the control variables. Heteroscedasticity-robust standard errors are in parentheses 

Levels of statistical significance: *p < 0.1, **p < 0.05, *** p < 0.01 

motivation, this link appears to be negative. Unclear at this point, however, is 
whether unhappier people are less motivated to participate in the survey (thereby 
potentially inducing nonresponse bias) or whether people's lack of motivation may 
affect their response behavior (thereby potentially inducing measurement bias), 
which is the second research question. To Jearn more about this, the last interviews 
of panel dropouts are looked at more closely in the following. 
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4 Instrumental variable analyses 

4.1 ldea and empirical strategy 

This part of the empirical analysis addresses the second research question concern
ing the possible effects of respondent motivation, approximated by future inter
viewee attrition, on self-reported well-being. To identify a group of future non
respondents who are selected not based on aspects related to their well-being but 
based solely on their low motivation, the following IV analysis exploits the event of 
future interviewer attrition. This incidence happens, for example, when interview
ers quit their job, which usually is a coincidental event from the perspective of the 
interviewee. As is well-known among survey organizers, such interviewer dropouts 
can increase the probabil ity that unmotivated interviewees will use this opportunity 
to exit the panel as weil. Hence, it is possible to address the question concerning 
whether motivation affects reported subjecti ve well-being (SWBi 1) by employing an 
expanded version of the econometric model (1). Thereby, future interviewer attri
tion (ATTRITION1NT,t+i) serves as an instrument for future interviewee attrition 
(ATTRITIONi,t+i), which continues tobe the proxy for respondent motivation in the 
current survey year: 

(2a)AITRITI0Ni,t+I = a 1 AITRITION1NT,t+I + ß1
X i,t + ui\. 

(2b) SWBi,l = a2 
ATTRITIONi,t+I + ß2

Xi ,t + u~t· 

Several investigations into the determinants of panel attrition support this idea 
of an IV approach by providing evidence for the effect of interviewer (dis)continu
ity on response rates. Referring to the notion that positive rapport between inter
viewers and interviewees is an important aspect in response behavior, Zabel (1998) 
shows for U.S. panel data how the probabi lity of interviewee attrition is reduced 
when keeping the same interviewer. Simi larly, Laurie et al. (1 999) observe higher 
response rates of participants in a British panel survey when the interviewer is the 
same over time. Arguing that rapport and the establishment of trust between inter
viewer and interviewee are important in this context, the authors refer to anecdo
tal evidence and earlier experiences with the SOEP, as reported in Pannenberg and 
Rendtel (1996), according to which survey respondents prefer having the same inter
viewer every year. Hill and Willis (2001 ) report a six percentage-point increase in 
response rates when maintaining the same interviewer in a U.S. panel survey. For 
data from multiple European panel surveys, Behr et al. (2005) show a positive effect 
of interviewer continuity on response rates, which is significant for most countries. 
For the same data, however, Nicoletti and Peracchi (2005) come to a less positive 
conclusion regarding the importance of avoiding interviewer changes. Whi le they 
look at different outcomes compared to Behr et al. (2005), the results suggest that 
changing the interviewer may not necessarily harm response rates. This conclusion 
is in line with a more recent study by Lynn et al. (2014), who find that interviewer 
continuity reduces refusals, but not across all subgroups. 
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Summarizing these findings from the previous literature, there is reason to expect 
that the instrument of subsequent interviewer attrition satisfies the first prerequisite 
of being relevant for subsequent interviewee attrition. As studies have produced 
mixed evidence on effect strength, however, the instrumental power remains as an 
empirical question. 

As the second prerequisite, the instrument should also be valid. Specifically, the 
exclusion restriction is that interviewer attrition in the following year is not directly 
linked to current interviewee life satisfaction .. This appears likely, given that inter
viewers exit a panel because of their own personal life circumstances rather than 
those of the interviewees with whom they speak once a year. Nevertheless, the novel 
idea of using subsequent interviewer attrition as an instrument from the (relative) 
future certainly deserves a deeper discussion, which is provided next. Special atten
tion is given to previous literature on interviewer discontinuity, which discusses 
potential threats to the assumption that a change of interviewer is an exogenous inci
dence from the perspective of the respondent. 

4.2 Implementation and discussion of validity 

The literature on interviewer discontinuity and panel attrition reports on endogenous 
decisions by field managers to re-assign interviewers after problematic interviews 
(see Zabel 1998; Hill and Willis 2001). Such intentional interviewer changes may 
be the consequence of interviewee behavior and thus may not be independent of 
it. To address this issue of the potentially endogenous replacements of one inter
viewer with another, this IV analysis focuses only on future interviewer changes 
that become a necessity due to future interviewer attrition. By identifying cases in 
which the interviewer is generally not doing any interviews in the years to come, the 
subsequent interviewer change is more likely an exogenous incidence from the per
spective of the participant. In support of this, Hili and Willis (2001) point out that 
focusing on interviewer changes caused by interviewer exits is beneficial from the 
standpoint of empirical identification. Another step appears reasonable in light of 
these considerations, which is to exclude all cases of interviewer changes in the year 
of the interview from the dataset. This ensures that the data used in the IV analysis 
are not affected by potentially endogenous interviewer changes, which, in line with 
the literature, could also trigger interviewee attrition in the next year.7 Nevertheless, 
two important concerns regarding validity of the instrument remain, both of which 
can be addressed empirically. 

First, the occurrence of problem interviews could still be an issue for the valid
ity of the instrument even after taking cases of endogenous interviewer re-assign
ments into account. One could argue that the subsequent interviewer exit may actu
ally be the consequence of a problem interview with a respondent who also happens 
to have a particularly low level of life satisfaction. While this issue might be less 

7 A separate investigation of an expanded SOEP dataset reveals that the incidence of a current inter
viewer change is positively related to the probability of interviewee attrition in the subsequent year. 
Note that this incidence of a change in the person conducting the interview is also positively related to 
reported life satisfactio n (Chadi 20 l 3b). 
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important in the SOEP, as the number of interviews that one interviewer administers 
is typically very large (see Table 1), it makes sense to raise the annual number of 
interviews per interviewer in one of the various robustness checks presented in the 
results subsection below. Incrementally increasing this interviewee-interviewer ratio 
makes it less and less likely that one particular respondent could be responsible for 
causing the interviewer to leave the panel. 

Second, some studies on the rote of interviewer continuity in longitudinal sur
veys discuss potential endogeneity regarding regional effects. Campanelli and 
O'muircheartaigh (1999, 2002) argue that local econornic conditions could be linked 
to interviewer attrition. Factors such as the regional unemployment rate may also 
affect the situation of the individual interviewee. To address this issue, it is possible 
to expand the SOEP data with additional control variables reftecting economic con
ditions at the regional level. For this purpose, annual data from the German Federal 
Statistical Office as weil as the Federal Employment Agency are merged with the 
SOEP data at the federal state level.8 As for all other control variables used in the IV 
analysis, the regional data reftect the situation in the year of the interview. Since the 
tirning of control variables can be important for proper identification in IV models 
(see e.g. Deuchert and Huber 2017), it seems to be best practice to always use data 
from the year before the treatment incidence of interviewer attrition. Still, it is also 
possible to examine the role of regional conditions in the subsequent year, when the 
interviewer attrition actually takes place, as an additional robustness check. 

For the following IV analysis, the dataset is expanded to the earlier waves of the 
SOEP data, starting in 1985, which is the first wave that includes interviewer iden
tification numbers. This goes along with a small change in the set of additional con
trol variables, as some health variables are not consistently available and thus have 
to be left out here (see Sect. 2). The idea is that sample size is in principle more 
important in the context of IV approaches than the availability of control variables. 
Another reason for this enlargement relates to a significant loss of data because the 
interview mode of a self-written questionnaire without interviewer presence has to 
be dropped from this final part of the analysis. Logically, interviewer exit is not a 
meaningful trigger for interviewee dropout when there has been no personal contact 
and thus no rapport between the respondent and the interviewer. A further restric
tion of the data is the exclusion of interviewer changes in the year of the interview, 
as discussed above. All these measures lead to the largest possible sample (Set 4), as 
illustrated above in Table 1. 

4.3 Results and robustness checks 

Table 7 presents the results from the IV analysis. The first stage results (panel 
A) show a significant effect of subsequent interviewer attrition on subsequent 

8 Note that the SOEP data used in this paper do not distinguish between observations in the two federal 
states of Saarland and Rhineland-Palatinate until the wave of 1999, making it necessary to edit all origi
nal regional data prior to merging the datasets. 
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Table 7 Leaving the panel and Life satisfaction responses (N analyses) 

A. First stage results 

Data restriction All Out of Working Female Male 
Labor force 

Dependent variable Last participation of the respondent 

Last year of the interviewer 0.093 *** 0. 107*** 0.081 *** 0.097*** 0.088*** 

(0.003) (0.005) (0.004) (0.005) (0.005) 

Standard contro ls Yes Yes Yes Yes Yes 

Survey factors Yes Yes Yes Yes Yes 

N (Set 4) 182,790 86,025 96,765 96,360 86,430 

Adjusted R2 0.040 0.039 0.042 0.041 0.038 

B. Second stage results 

Dependent variable Life satisfaction 

Last participation of the -0.534*** -0.346 -0.766*** -0.347 -0.763*** 
respondent (0.169) (0.234) (0.246) (0.227) (0.256) 

Standard contro ls Yes Yes Yes Yes Yes 

Survey factors Yes Yes Yes Yes Yes 

N (Set 4) 182,790 86,025 96,765 96,360 86,430 

Adjusted R2 0.161 0.189 0.100 0.157 0.167 

Wald F statistic 778.568 426.074 353.765 449.622 329.915 

See Table 5 for information on the control variables. Heteroscedasticity-robust Standard errors are in 
parentheses. The instrument for a respondent's last year in the panel is the last year of the interviewer in 
the panel 

Levels of statistical significance: *p < 0.1, **p < 0.05, ***p <0.01 

interviewee attrition. This goes along with high F statistics and the observation that 
the instrument is relevant and strong. The main result of the second stage ( colurnn 
one, panel B) is a significantly negative effect on reported life satisfaction when last
time interviewees are randomly identified as persons with low motivation to con
tinue participating. 

Numerous checks help to assess the robustness of thi s finding, the first of which 
refers to the discussion in the previous subsection on the potential role of regional 
variations in economic conditions. Appendix Table 11 shows the results from re
running the main specification in colurnn one of Table 7 with additional control vari
ables at the state level. The findings are unaffected when considering unemployment 
rates, GDP per capita, and gross wages per employee from the year of the interview. 
A further check based on regional data from the subsequent year, that is, the year of 
interviewer attrition, also fail s to lead to any other result. 

Second, Appendix Table 12 picks up the point that interviewers usually deal 
with dozens of households per year. As argued above, it is unlikely that an inter
viewer's decision to quit might somehow be affected by a single interviewee and a 
possible problem interview. Nevertheless, to tackle such concerns, further analyses 
use data limited to interviewers with at least five interviews per year (column two). 
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Despite an increasing loss of observations, the finding holds when this minimum 
requirement is raised even further to 10, 15, or 20 interviews (columns three to five). 
Further analyses also support the idea that a subsequent interviewer exit is not the 
consequence of a problematic interview with a particularly unwilling respondent. In 
fact, in additional estimations with subsequent interviewer attrition as the dependent 
variable, there is no effect of a potential problem interview, independent of its defi
nition. This is true for interviews conducted with interviewees whose interviewer
assessed willingness to participate was very low and for those who reported very 
low life satisfaction. The same non-finding emerges when analyzing spousal death 
as a particularly detrimental incidence, triggering both low motivation to participate 
and low life satisfaction of the affected respondent. 

A third check addresses the potential role of rapport between the interviewer and 
respondent. Accordingly, interviewer exits may not matter much to interviewees 
in their first interviews who have not yet become familiar with the person asking 
for the interview. This suggests using a sample that requires people to have partici
pated in the panel for a certain period of time. The results in panel B (respectively, 
panel C) of Appendix Table 12 show an increase in the magnitude of the measured 
effect, compared to panel A, when first-year (respectively first-year and second-year) 
observations are dropped from the dataset. 

Fourth, the possible role of interviewee health is considered in some additional 
checks. Recall that objective health data are not consistently available in the SOEP 
throughout the entire period of investigation. Thus, using information on disability 
for the sake of focusing solely on non-disabled individuals goes along with a large 
loss of data, but the finding remains the same. Even if health satisfaction (which is 
consistently available) is added as a control variable to the analysis of Table 7 to 
check the role of interviewee health based on the same dataset, it does not alter the 
finding. 

Fifth, some final checks address the hypothetical concern that interviewers who 
drop out in the future may affect their respondents' life satisfaction in the inter
viewer's last year. While reduced-form estimations show the expected significant 
effect of future interviewer dropout on respondents' self-reported life satisfaction, 
this negative effect becomes insignificant when subsequent interviewee dropout is 
included in the model. This suggests that the only channel through which subsequent 
interviewer attrition matters for current life satisfaction is low respondent motivation 
reftected by subsequent interviewee attrition, while future interviewer attrition itself 
has no separate effect on self-reported life satrisfaction. In another check, the effect 
of subsequent interviewer attrition is also insignificant when the data are restricted 
to those respondents who remain in the panei, thereby excluding subsequent inter
viewee exits from the dataset. This again confirms that there is no separate effect in 
reported life satisfaction triggered by future interviewer dropout. 

In summary, interviewer attrition appears to be irrelevant for interviewees in gen
eral, while it seems to be an effective trigger of panel exits among those respond
ents with low motivation. This group of future nonrespondents with low motiva
tion to continue participating reports strongly reduced life satisfaction before leaving 
the panel, in line with the notion of measurement bias. Supported by numerous 
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robustness checks, the results from the IV analysis suggest answering research ques
tion two in the affirmative, according to which respondent motivation may indeed 
affect reported life satisfaction. 

Columns two to five in Table 7 complement the IV analysis by showing results 
from an inspection of effect heterogeneity. This serves two purposes, as subgroup 
differences in IV results may provide insights on the nature of the compliers 
responding to the treatment and on potential implications for research on happiness 
determinants. Columns two and three of Table 7 show substantial differences in the 
effect of low respondent motivation on self-reported life satisfaction when people 
out of the labor force are separated from those who in one way or another are work
ing (i.e. füll-time, part-time, vocational training, and other forms of employment). 
For both subgroups the instrument remains strong, as F statistics are routinely above 
the common thresholds that are used for checking instrumental power. However, 
only for the subgroup of working people is the second-stage effect statistically sig
nificant. One interpretation is that less busy i ndividuals with generally more avail
able time also take the chance to leave a panel survey when their former interviewer 
has left the panel, but the negative bias in reported happiness scores is more preva
lent among those with a busy time schedule due to being part of the labor force.9 

Another subgroup differentiation considers potential gender differences. The final 
results in columns four and five of Table 7 suggest that males drive the negative low
moti vation effect in happiness scores. Considering the fact that females in the SOEP 
data are comparatively happy, this fi nding could offer a new perspective on the topic 
of interpreting gender differences in subjective well-being. 

5 Discussion 

5.1 Interpretation of main results 

This section provides a discussion of the findings and their relevance for users of 
subjecti ve data. The subgroup analysis of the last section suggests that employed 
and hence probably busy individuals are more likely to report lower life satisfac
tion because of less motivation tobe interviewed. The argument of Hill and Willis 
(2001 ), who discuss the opportunity costs of participating in a survey, fits in weil 
with these considerations, as busier people are likely to be more skeptical toward 
investing their time in surveys. Thus, regarding research on the life satisfaction gap 
between employed and unemployed people, this study suggests that the happiness 
premium of having a job may be underestimated when employees underreport their 
true state of well-being. 

9 The idea that busy, but not necessarily unhappy, types of people drive the findings receives additional 
support in further subgroup analyses. While there is no effect heterogeneity across income levels, the 
effects are stronger for younger people than for people above the median age. Furthermore, the effects are 
driven by married people !iving together with their spouses as weil as by respondents with at least one 
child in the household. 
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A potential caveat of the IV analysis emerges out of these considerations. The 
crucial assumption is that the instrument identifies low-motivation interviewees 
independent of their actual level of life satisfaction. One could argue that the people 
on the margin of participation not only report lower life satisfaction, but that they are 
actually unhappy with their lives. This idea is hard to disprove though there is also 
no evidence suggesting that only the unhappy among the unmotivated exploit the 
occurrence of an interviewer exit to also leave the panel. Regardless of the potential 
direct effect of respondent motivation on self-reported life satisfaction, it is impor
tant to note that the evidence for such an effect does not reject the alternative inter
pretation, according to which unhappy peopk may be underrepresented in panel 
surveys. In that case, the interpretation would be that there is a threat to empirical 
research in the form of nonresponse bias, rather than in the form of measurement 
bias by misreporting happiness. Since instruments always identify a local effect, the 
conclusion here is that both explanations for the link between motivation and happi
ness have to be taken seriously. 

Notably, the existence of a link, as investigated in Sect. 3, is in itself important, 
independent of the direction of causality between life satisfaction and respondent 
motivation. Survey design choices may affect the estimates and thus the compara
bility of results, which has been shown by Heffetz and Rabin (2013) for data on 
people's happiness. They employ information on contact attempts as a measure for 
respondent reachability. By including or excluding difficult-to-reach respondents 
who were ahnost not part of the data collection process, it is possible to simulate 
hypothetical situations that could result from more or less restrictive survey poli
cies regarding the number of contact attempts. The findings in this paper suggest 
that simply having more people with low willingness in a survey could reduce 
overall happiness outcomes, regardless of whether those people are truly unhappy 
or whether they just self-report more negatively. To empirically illustrate this , the 
following analysis shows results from a comparison of life satisfaction in different 
regions in Germany using the available SOEP data. 

5.2 Illustrative example 

To simulate a hypothetical survey policy that is more restrictive than the SOEP 
regarding collecting happiness data, the number of contact attempts is limited in the 
following analysis. In a second step, interviewer assessments of interviewees' will
ingness to par ticipate are used for simulating a survey design decision, according 
to which data collection is limited to those interviews for which interviewers have 
assessed respondent motivation as very good. Third, the survey policy of maintain
ing the same interviewer can be simulated by focusing on data without interviewer 
changes. The SOEP wave of 2006 is the most recent wave that includes all the vari
ables needed for this analysis. 

Table 8 shows the ranking of Germany 's federal states according to the average 
happiness of people living in each region in 2006. The results from analyzing the 
data without any further restrictions puts Hamburg at the top with a score of approx
imately 7.4 (column one), outpacing all other states, as shown by the ranking in 
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Table8 Comparison of average life satisfaction in 2006 across federal states 

Region Mean Mean Mean Mean Mean 

Hamburg [ l) 7.4 11 [3) 7.259 [I) 7.486 [1)7.409 [4) 7.366 

(0.109) (0.133) (0. 103) (0.111) (0. 127) 

Bremen [2) 7.265 [2) 7.309 [3)7.356 [2) 7.330 [1] 7.481 

(0.196) (0.201) (0.204) (0.204) (0.210) 

Schleswig- Holstein [3) 7.225 ( l) 7.386 (2) 7.382 (4) 7.125 [2] 7.442 

(0.080) (0.086) (0.083) (0.096) (0. 106) 

Lower Saxony [4] 7. 159 [4)7.229 [4] 7.302 [3] 7.189 [3) 7.374 

(0.049) (0.056) (0.05 1) (0.050) (0.060) 

Hesse [5] 7.043 [7] 7.015 [6)7.2 10 [6)7.022 [7)7. 14 1 

(0.058) (0.072) (0.067) (0.059) (0.084) 

Bavaria [6] 7.039 [8] 7.015 [9)7.120 [5)7.044 [8] 7.089 

(0.040) (0.048) (0.044) (0.044) (0.054) 

Rhineland-Palatinate [7]7.038 [6] 7.034 [5] 7.275 [8) 6.977 [6] 7.196 

(0.067) (0.072) (0.072) (0.071) (0.087) 

North Rhine-Westphalia [8]7.000 [5] 7.060 [8] 7. 154 [7] 7.002 [5] 7.2 11 

(0.032) (0.037) (0.035) (0.032) (0.039) 

Saarland [9) 6.995 [10] 6.901 [7] 7. 169 [10) 6.799 [10] 6.982 

(0. 12 1) (0. 136) (0. 116) (0.147) (0.154) 

Baden-Wuerttemberg [10] 6.976 (9] 6.932 [10) 7.060 [9) 6.977 [9) 7.029 

(0.040) (0.045) (0.045) (0.042) (0.053) 

Mecklenburg-Vorpo mm. [ll] 6.706 [12] 6.621 [11) 6.794 [12) 6.711 [12) 6.714 

(0.087) (0.100) (0.089) (0.087) (0.100) 

Berlin [1 2) 6.689 [ 11) 6.682 [12) 6.704 [l l] 6.719 [ l l) 6.716 

(0.083) (0.094) (0.086) (0.082) (0.096) 

Saxony [1 3] 6.475 [13] 6.44 1 (13) 6.603 [13] 6.467 [ 13] 6.588 

(0.055) (0.062) (0.062) (0.058) (0.074) 

Saxony-Anhalt [ 14] 6.348 [14] 6.308 [15) 6.345 [14] 6.328 [14] 6.236 

(0.070) (0.097) (0.078) (0.075) (0. 118) 

Brandenburg [15] 6.278 [15] 6.211 [14) 6.382 [15] 6.266 [16] 6.188 

(0.072) (0.082) (0.077) (0.075) (0.090) 

Thuringia [ 16] 6.223 [ 10] 6.129 [16] 6.297 [16] 6.220 [ 15] 6.23 1 

(0.070) (0.077) (0.094) (0.071) (0.104) 

Germany (all 16 states) 6.885 6.884 7.006 6.876 6.992 

(0.0 15) (0.0 17) (0.016) (0.0 15) (0.019) 

Data restrictions: ( 1) (2) (3) ( 1- 3) 

Interviewer contacts ~3 ~3 

Willingness to participate 1 

Change of interviewer No No 

Number of observations 14,338 10,676 11,131 13,171 7,827 

Averages in life satisfaction are based on SOEP data from 2006 (using Set 2, see Table 1) . Life satisfac-
tion is measured on a scale ranging from 0 ("completely dissatisfied") to 10 ("completely satisfied"). 
Ranks based on comparisons of regional life satisfaction averages are in brackets . Standard errors are in 
parentheses. Data restriction (1) excludes data collected after more than three interviewer contacts. Data 
restriction (2) restricts the data to interviews with an inte rv iewer assessment of "very good" wi ll ingness 
to participate. Data restriction (3) excludes data from interviews with a change of interviewer 
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Fig. 1 The last years in the panel. Notes: The illustrations are based on SOEP data from 1995 to 2006 
(Set 3, see Table 1). Life and health satisfaction are both measured on a scale ranging from 0 ("com
pletely dissatisfied") to l 0 ("completely satisfied"). Motivated participants are those who are considered 
as having either "good" or "very good" willingness to participate in the survey, according to interview
ers' judgments. Bad health is a binary variable that is derived from a subjective health variable with five 
categories 

column one. Excluding data gathered after four or more interviewer contacts moves 
Schleswig-Holstein from the number three spot to the top (column two). Focusing 
only on interviews with respondents assessed as very willing increases most of the 
average scores (column three), thereby making Germany in total appear happier than 
in the data without thi s restriction. Bavaria, for example, does not benefit from this 
increase as much as other states and falls from position six to nine. As another hypo
thetical survey policy, excluding interviewer changes also modifies average happi
ness scores, implying, for example, that Schleswig- Holstein falls down to the fourth 
position (column four). Implementing all survey policies simultaneously changes the 
ranking again with Bremen becoming the new number one with the highest mean 
happiness (column five). Meanwhile, the state of Thuringia leaves the bottom of the 
pile. Whether the people of Brandenburg were the unhappiest in Germany during 
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2006, however, is a question that the results of Table 8 certainly cannot prove or 
disprove. Adding to the possible implications of country-wide survey policies, imag
ine, for the sake of the argument, how the results might look if certain survey design 
decisions were implemented in one state but not in another. The evidence shows that 
survey design choices can a:ffect cross-group comparisons within a survey but also 
across surveys. The analysis also demonstrates that it does not matter much whether 
those excluded from the analysis are truly unhappy or whether they just misreport 
their true state of happiness. In both cases, the results in such group comparisons 
can change easily. 

6 Conclusion 

The first empirical finding of this paper is a strong link between people's self
reported life satisfaction and several indicators reflecting their motivation to partici
pate in a survey. By controlling for reasons why some people are harder to reach than 
others, a signi ficantly negative relationshi p between interviewer contact attempts 
and happiness scores appears in the data. Interviewer-assessed interviewee unwill
ingness and subsequent interviewee attrition, as further proxies for low respond
ent motivation, reveal the same finding, even without using control variables. This 
robust link between respondent motivation and reported happiness gives rise to the 
second research question regarding causality. By exploiting the incidence of inter
viewer attrition, the panel data offer an opportunity to implement an IV approach. 
Accordingly, for some of the most unmotivated participants, the exit of the inter
viewer is the proverbial straw that breaks the camel 's back, triggering the attri tion of 
respondents with particularly low levels of motivation. As the second finding of the 
paper, the IV analysis shows a significantly negative effect in reported life satisfac
tion when using interviewer attrition in the following year to identify respondents 
with low motivation in the current survey year. This suggests a measurement error 
in life satisfaction data, caused by low motivation of individuals who report being 
dissatisfied with their lives, but, possibly, they are just dissatisfied with being inter
viewed. However, it is important to stress that evidence in favor of such measure
ment bias does not reject the alternative explanation for the empirical link revealed 
in the first part of the analysis, according to which the unmotivated people actually 
are less happy with their lives. If those unhappy people with low motivation are less 
likely to participate in surveys, this could lead to nonresponse bias. 

In discussing the implications, it becomes clear that the link between respondent 
motivation and reported life satisfaction is important for surveys, regardless of the 
direction of causality. A regional comparison of life satisfaction averages shows that 
survey design choices can a:ffect the outcomes of analyses on people's happiness 
by changing the number of participants with potentially low motivation. Thus, for 
two exemplary panels, one with easy policies and the other with a tough policy for 
obtaining as much data as possible, there is a problem with the comparability of the 
well-being data. Survey organizers can affect, knowingly or unknowingly, via their 
design choices, what happiness measures reveal about a region, a cultural group, or 
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whatever else. This must be considered when comparing data from different sur
veys, and it should encourage both survey organizers and data users to focus more 
on survey design choices when drawing conclusions from analyzing happiness data. 

Several avenues for further research emerge out of these considerations. While 
this paper focuses on one direction of causality to examine the link between respond
ent motivation and reported well-being, a question that the analysis here does not 
fully address concerns the other direction of causality. This relates to the possible 
role of (un)happiness as a determinant of (low) respondent motivation and possible 
consequences, such as panel exits. Using alternative approaches for identification, 
researchers may wish to study the issue of sample selection more deeply. One option 
for determining what is missed in the data is to compare an attrition-plagued sample 
with some type of "gold standard" sample that represents how the data should look 
in the absence of attrition. Researchers typically use administrative data for that pur
pose and compare it to survey data, which is feasible for objecti ve information, such 
as income (e.g. Meyer and Sullivan 2003; Abowd and Stinson 2013; Golsteyn and 
Hirsch 2019), but not for subjective survey data. An alternative approach to analyz
ing attrition bias in panels relies on using refreshment samples as the gold standard, 
which could be an option for subjecti ve data (see Chadi 2016). 

The determination of why respondent motivation may affect self-reported hap
piness is another question that may be useful to better understand the second major 
finding of this study. Some discussions in the literature may help in this respect. 
For instance, Olson (2013) points out that people who are "eventually convinced to 
participate" may show a low commitment to answering questions accurately, which 
suggests that the act of persuading indi viduals to do a survey may come at the price 
of measurement error. Other researchers discuss the significance of maintaining a 
pleasant atmosphere (e.g. Nederhof 1987; Pickery et al. 2001 ) or even recommend 
keepi ng respondents "happy" when being interviewed (Olsen 2005). In this context, 
one could ask whether, in particular, participants of lengthy household surveys may 
experience the interview as a burden (see Meyer et al. 2015). Since employed peo
ple in particular seem to underreport their life satisfaction, as a possible result of 
being busier than other respondents, it appears promising to study subgroup differ
ences in potential reporting errors using other survey datasets with longer or shorter 
questionnaires. 

Finally, ongoing research on the validity of happiness data attempts to assess 
the economic value of this type of information. From an economic perspective, the 
determinants of happiness may not be considered relevant if there is no relationship 
to actual choices and behavior. Various efforts in this direction have been conducted 
(e.g. Benjamin et al. 2012, 2014), the evidence from which, however, often appears 
as mixed. The findings in this paper may contribute to this discussion by pointing 
out the important but little recognized role of respondent motivation in collecting 
happiness data. Arguably, if the data are not accurately obtained and suffer from 
measurement and selection issues, the validation becomes much more difficult, even 
if happiness does indeed relate to people's choices and behavior. 
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Appendix 

See Tables 9, 10, 11, 12. 

Table 9 Interviewer contacts and life satisfaction responses 

Method Standard regressions Fixed effects regressions 

Specification (1) (2) (3) ( 1) (2) (3) 

Number of inter- - 0.028*** - 0.037*** - 0.026*** - 0.012*** - 0.014*** - 0.010*** 
viewer contacts (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Standard controls Yes Yes Yes Yes Yes Yes 

Health controls Yes Yes Yes Yes Yes Yes 

Year in panel No Yes Yes No Yes Yes 

Interview mode No No Yes No No Yes 

N (Set 1) 249,919 249,919 249,9 19 249,919 249,919 249,919 

Adjusted R2 0. 169 0.176 0.184 0.055 0.057 0.061 

Life satisfaction is the dependent variable. Number of interviewer contacts is a linear variable rang
ing from 1 to 9. Standard controls include variables for employment status, unemployment, education, 
income, owner of dwelling, housing conditions, living area, household member in need of care, number 
of persons in household, no children in household, recent move, fami ly status, partnership, age, gender 
(used only in the standard regressions), year and federal state. Health controls are variables for the degree 
of disabili ty, doctor visits, and nights in hospital. Year in panel variables include dummies for the first 
survey participations. Interview mode variables are in line with the categories in Table J. Heteroscedas
ticity-robust standard errors are in parentheses 

Levels of statistical significance: *p < 0.1, **p < 0.05, ***p < 0.01 



Table 10 lnterviewee's willingness to participate and life satisfaction responses 

Method Fixed elfects regressions 

Specification (1) (2) (3) 

Number of interviewer -0.012*** -0.008* -0.005 
contacts (0.004) (0.004) (0.004) 

Willingness to participate Reference category: very good 

Good -0. 126*** -0.118*** 

(0.018) (0.018) 

Bad -0.277*** -0.263*** 

(0.039) (0.039) 

Very bad - 0.334*** - 0.315*** 

(0.089) (0.090) 

Standard controls Yes Yes Yes 

Health controls Yes Yes Yes 

Survey factors No No Yes 

N (Set 2) 76,236 76,236 76,236 

Adjusted R2 0.040 0.042 0.046 
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(4) 

-0.119*** 

(0.017) 

-0.266*** 

(0.039) 

- 0.322*** 

(0.090) 

Yes 

Yes 

Yes 

76,236 

0.046 

Life salisfaction is the dependent variable. Number of interviewer contacts is a linear variable ranging 
from 1 to 9. See Appendix Table 9 for information on the control variables. Survey factors include the 
year in panel and the interview mode variables. Heteroscedasticity-robust standard errors are in parenthe
ses 

Levels of statistical significance: *p < 0.1, **p < 0.05, ***p < 0.01 
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Table 11 Leaving the panel and life satisfaction responses (IV analyses) - Robustness check I 

A. First stage results 

Dependent variable Last participation of the respondent 

Last year of the interviewer 0.093*** 0.093*** 0.093*** 0.093*** 0.093*** 

(0.003) (0.003) (0.003) (0.003) (0.003) 

Unemployment rate 0.000 0.000 

(0.001) (0.001) 

GDP per capita - 0.000 - 0.001 

(0.001) (0.00 1) 

Average gross wages 0.001 0.002 

(0.001) (0.002) 

N (Set 4) 182,790 182,790 182,790 182,790 182,790 

Adjusted R2 0.040 0.040 0.040 0.040 0.040 

B. Second stage results 

Dependent variable Life satisfaction 

Last participation of the - 0.534*** - 0.564*** - 0.533*** - 0.514*** - 0.542*** 
respondent (0. 169) (0. 170) (0.169) (0.169) (0. 170) 

Unemployment rate - 0.008** - 0.005 

(0.004) (0.004) 

GDP per capita 0.023*** 0.0 15** 

(0.004) (0.007) 

Average gross wages 0.036*** 0.016 

(0.008) (0.011) 

N (Set 4) 182,790 182,790 182,790 182,790 182,790 

Adjusted R2 0.161 0.160 0. 161 0.161 0. 161 

Wald F statistic 778.568 773.397 778.532 778.191 773.079 

All specifications include standard controls and survey factors (see Table 5 for more information). Unem
ployment rate is the number of unemployed people divided by the working population. GDP per capita 
is the inftation-adjusted gross domestic product divided by the total population. Average gross wages are 
the inftation-adj usted gross wages divided by the number of employees. Each macroeconom.ic variable is 
determ.ined at the foderal state level and is for the year of the interview. Heteroscedasticity-robust stand
ard errors are in parentheses. The instrument for a respondent's last year in the panel is the last year of 
the interviewer in the panel 

Levels of statistical significance: *p < 0.1 , **p <0.05, ***p <0.01 



Table 12 Leaving the panel and life satisfaction responses (IV analyses)-Robustness check ll 

Dependent variable: 

A. Second stage results- no additional data restriction 

Last participation of the respondent 

Data restriction: Minimum # of interviews per interviewer 

N (Set 4) 

Adjusted R2 

Wald F statistic 

Life satisfaction 

-0.534*** 

(0.169) 

182,790 

0.161 

778.568 

-0.543*** 

(0. 175) 

5 

180,964 

0.161 

735.912 

B. Second stage results- data restriction: only respondents in at least their 2nd year in panel 

Last participation of the - 0.645*** - 0.621*** - 0.633*** 
respondent (0. 184) (0.189) (0.199) 

Data restriction: Minimum - 5 10 
# of interviews per inter-
viewer 

N (Set4) 164,483 163,087 158,047 

Adjusted R2 0.160 0.160 0.160 

Wald F statistic 700.748 668.570 613.920 

C. Second stage results: data restriction-only respondents in at least their 3rd year in panel 

Last participation of the -0.769*** - 0.749*** - 0.771*** 
respondent (0.196) (0.201 ) (0.210) 

Data restriction: Minimum - 5 10 
# of interviews per inter-
viewer 

N (Set4) 151 ,844 150,629 146,190 

- 0.520*** -0.604*** -0.528** 

(0. 187) (0.201) (0.211 ) 

10 15 20 

174,998 164,392 153,002 

0.161 0.162 0.164 

653.757 565.025 499.409 

- 0.743*** - 0.682*** 

(0.208) (0.217) 

15 20 

148,895 139,238 

0.160 0.163 

557.468 494.805 

-0.883*** - 0.855*** 

(0.220) (0.231) 

15 20 

138,023 129,341 

V1 
.:.. 
'° 



Table 12 (continued) 

C. Second stage results: data restriction-only respondents in at least their 3rd year in panel 

Adjusted R2 

Wald F statistic 

0.158 

640.287 

0.159 

613.822 

0.159 

564.340 

0.158 

512.647 

0.161 

453.152 

A ll specifications include standard controls and survey factors (see Table 5 for more information). Heteroscedasticity-robust standard errors are in parentheses. The instru
m.ent for a respondent's last year in the panel is the last year of the interviewer in the panel 

Levels ofstatistical significance: *p<O. l, **p< 0.05, ***p<0.01 

V1 
V1 
0 
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