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Non-technical summary

Vignettes are increasingly used in social scienoeeys, to measure how people make
decisions and what determines their attitudes. ghefte typically describes a hypothetical
situation or object, about which respondents akedito make a judgment. The object is
described as having various characteristics. F@mgke in our research, the vignettes
describe full-time employees. The characteristicthe vignettes are experimentally varied,
so that researchers can estimate the impact ofidchdil characteristics on respondents’
judgments. In our research we use vignettes tostigege which characteristics of an
employee, or the organization they are working $biguld determine how much they earn, in

order for their earnings to be judged as fair.

Drawing on the literature in cognitive psychologydasurvey methodology, we examine the
following research questions: Does the order incWhtharacteristics are presented in the
vignette affect respondents’ judgments? Does ttiectaresearch conclusions? Under which

conditions are order effects mostly likely to octur

We use data from a web survey of 300 students &dyzm several possible conditions:
features of the vignette design, characteristicegpondents, and interactions between these.
Our results show that strong order effects can maghich alter conclusions about which
characteristics respondents think should deterrhove much an employee earns. The order
however only matters when the vignettes are complat is, when employees are described
with 12 rather than 8 different characteristicsr-wben respondents are asked two questions
about each vignette rather than just one. Ordexcesffare more likely for respondents who
have little knowledge or weak attitudes about thd the vignettes are describing. Contrary
to expectations respondents’ cognitive ability diot appear to matter. The results have
implications for how best to design vignettes, idey to avoid order effects that could impact

results.



First equals most important?

Order effects in vignette-based measurement
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Abstract
A vignette typically describes a hypothetical sitoia or object which respondents are asked
to judge. The object is described as having diffeidimensions, the values of which are
experimentally varied, so that their impact on cegfents’ judgments can be estimated. We
examine 1) whether the order in which dimensiores @esented impacts estimates, and 2)
under which conditions order effects are mostlelik Using data from a web survey of
students we analyze several possible conditionsitufes of the vignette design,
characteristics of respondents, and interactiomadsn these. Our results show that strong

order effects can occur, but only when the vigrsediee complex.
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Introduction

The factorial survey method is well establishethim social sciences as a method of assessing
respondents’ beliefs about the world, judgment gipiles, or decision rules (see Wallander
2009 for a review of applications). Instead of #&Agem questions, respondents are
confronted with multi-dimensional stimulvignette$ that resemble real-life judgments or
decision making situations. Within these vignettesme attributes dimensiony are
experimentally varied in their valuedeyelg. This experimental variation allows the
researchers to assess the exact impact of eacheoflimensions on the evaluation task
(Alexander and Becker 1978; Jasso 2006a; RossiAamirson 1982). In this article we
examine whether the order in which dimensions eesgnted to the respondent has any effect
on the evaluations, and test hypotheses about ddemators of order effects.

Factorial surveys are used increasingly in acadeamd non-academic research,
including the social sciences, law studies, andsgorer research. Classical applications
consist of the evaluation of fairness of incomevgsl and Rossi 1978; Hermkens and
Boerman 1989; Jasso and Rossi 1977; Jasso and &vdbstl997; Jasso and Webster Jr.
1999; Shepelak and Alwin 1986), the criteria folfare payments and fair tax rates (Liebig
and Mau 2002; Liebig and Mau 2005), and the ratihgocial status of households (Meudell
1982; Nock 1982; Rossi 1979; Rossi, Sampson, Bimsso, and Passel 1974). In addition,
factorial surveys have been used to reveal respidsiddefinitions of sexual harassment
(Garret 1982; O'Toole, Webster, O'Toole, and Lut@P9), appropriate sentences for
criminals (Berk and Rossi 1977; Hembroff 1987; Bt)IRossi, and Simpson 1986), criteria
for the desirability of immigrants (Jasso 1988) &mddeserving medical treatment (Hechter,
Ranger-Moore, Jasso, and Horne 1999). Further cgtighs are decision rules of
professionals like teachers or nurses (Ludwick, gitii Zeller, Dowding, Lauder, and
Winchell 2004; O'Toole, Webster, O'Toole, and Luz8B9), the preconditions for social
norms (Diefenbach and Opp 2007; Jasso and Opp 189939 (Buskens and Weesie 2000), or
discriminating behavior (John and Bates 1990), vanepossibilities of overcoming social
dilemmas (Abraham, Auspurg, and Hinz 2010).

Although factorial surveys are frequently used,rehes only little research on
methodological issues. Issues that have been stutikide the effects of complexity (i.e. the
number of vignettes and dimensions) on the comsigt®f responses, learning and fatigue
effects (Sauer, Auspurg, Hinz, and Liebig 2011;e8aliebig, Auspurg, Hinz, Donaubauer,
and Schupp 2009), the effects of illogical comborad of vignette dimensions (Auspurg,



Hinz, and Liebig 2009), the impact of the rangdesfels of dimensions (Jasso 2006b) and
strategies for sampling vignettes (Dulmer 2007jreteand Atzmuller 2006). The effects of
the order in which respondents evaluate vignette® fbeen demonstrated and are sometimes
addressed by first giving the respondents some bagettes that are the same for all
respondents (Garret 1982; O'Toole, Webster, O'Ta@wilé Lucal 1999) or by randomizing the
order in which vignettes are presented (Rossi andefson 1982). The order in which
dimensions are used within vignettes has to oundegage not received any attention. This is
astonishing since order effects are consideredbtiee main aspects of questionnaires design
that potentially impair data quality.

Survey researchers have worried for years about tiewvorder of single survey
guestions, or of response categories, might afesgonses. Despite hundreds of experiments
varying the question or response order, thereilisliite understanding of the conditions
leading to order effects: sometimes they occur, edones not; sometimes with expected,
sometimes with unexpected patterns (Schuman 1989#;anhgeau 1999; Tourangeau, Singer,
and Presser 2003). Studying order effects in fadtsurvey designs might not only serve to
derive practical guidelines for further improvensenf this particular method, but also help
gain a deeper understanding of the causal mechanisierlying order effects in general.
The design of factorial surveys is extraordinavilgll suited for experimentally varying the
complexity of the evaluation task. Prior studiestom relationship between task difficulty and
order effects suffer from the limitation that thessponse task differed not only in complexity
but also in other features like the question fororaéinswer scales (Malhotra 2009). Factorial
surveys offer the possibility of varying complexiyhile keeping the question format and
response options fixed. Furthermore, the repeatetbiation of similar vignettes by each
respondent offers unique opportunities for studythg interaction of order effects with
learning and fatigue of respondents.

The present article contributes both to the metlogical literature on the design of
factorial surveys, and to the more general surieyakure on the mechanisms underlying
order effects. We address two main research prablemst, we examine whether the order
of vignette dimensions matters for the resultsiolethfrom factorial survey designs: Does the
order of dimensions impact on tlabsolute effect sizes, and therefore on the statistical
significance of the effects of vignette dimensiams evaluations? If this were the case,
hypothesis testing, which is one of the main airhdagtorial survey design, would be

compromised. Does the order of dimensions haveedi®gt on therelative importance of



vignette dimensions? Several applications usedhtofial survey to rank the importance of
dimensions (see, for instance, Hermkens and Boert®&9; Miller, Rossi, and Simpson
1986). The relative importance affects the calooadf trade-offs between dimensions, and
of common estimates such as just gender pay gapsillorgness to pay. What are the
practical implications of order effects — are thgtyong enough to change substantive
conclusionsSecond we examine under which conditions order effecesraostly likely to
occur. Drawing on the literature in cognitive psyidgy and survey methodology, we assume
that order effects are most likely when the vigeetire very complex, when respondents have
lower cognitive ability, have less knowledge of thpic, and are less certain in their attitudes.
In addition, we examine the possible impact of disen-importance in moderating order
effects.

Theoretical Background and State of Research

Order effects can be defined as changes in andwexgrvey questions that are produced by
varying the order in which questions or respons#gonp are presented (Krosnick and Alwin
1987: 202). A large number of survey experimentgehdgemonstrated the existence of order
effects. Yet order effects are not easy to preaat there is still no general explanation for
their occurrence. In the following we summarize tin@in theoretical assumptions and
empirical findings from cognitive psychology andnsey research, from methodological
research on factorial survey designs, and fromarebeon other related experimental survey

methods (conjoint analyses and choice experiments).

Order Effectsin Cognitive Psychology and Survey Research

Several potential mechanisms have been identiiatidould trigger the occurrence of order
effects: limitations of cognitive memory, contextfeets and satisficing behavior. The
research has further identified potential moderatorables that may strengthen or dampen
order effects. Empirical evidence testing theseoliygses is however mixed.

Mechanisms Leading to Order Effedtémitations of cognitive memory were first theorize
to cause order effects: items presented early listaare more likely to enter long-term
memory, while items presented at the end are m&gdylto enter short-term memory.
Therefore items presented at the beginning or énang lists are more likely to be recalled

than items in the middle (see Krosnick 1992: 20B)eories on the functioning of our



working memory further suggest that when questiares read out to respondents, recency
effects are most likely, meaning that respondergsveore likely to select items listed last. In
contrast, when questions are presented visuallggoy effects are most likely, meaning that
respondents are more likely to select items ligtiesti (Krosnick and Alwin 1987; Schwarz,
Hippler, and Noelle-Neumann 1992). Applied to faeto surveys, where vignettes are
typically presented visually, limitations of cogué memory could mean that respondents
attach more importance to a dimension if it is pthat the beginning of the vignette text.

Context effects can take on different forms relév@anorder effects. Priming effects
occur when information presented earlier estabdigheognitive framework or reference point
that guides the interpretation of later informatidPreceding survey context can prime
schemata — sets of closely related arguments —dhdtto different interpretations of later
items (Bradburn 1992: 319). The context also datemwhat informatiohe respondent has
in mind when evaluating a survey question (SudmB@rgdburn, and Schwarz 1996;
Tourangeau, Singer, and Presser 2003). Appliedgttette evaluations, context effects could
mean that respondents may interpret a dimensidereliftly, depending on the order in which
they read — and cognitively process — the dimession

Satisficing behavior is a further potential expkaoa for order effects. Information
presented earlier might be subject to deeper degnirocessing than information presented
later and therefore have more impact on evaluati®@esed on Simon’s principle of
satisficing (Simon 1957), Krosnick theorized that respondeds not necessarily make
sufficient effort to answer survey questions optlypdut in some circumstances shortcut the
response process to provide satisfactory answeysirieg least effort (Krosnick 1991;
Krosnick 1992). Applied to factorial survey desigsatisficing means that respondents might
sometimes base their evaluations on only few —passibly only the first — dimensions, and

not take account of further dimensions.

Moderators of Order Effect®espondents’ cognitive ability is relevant to altete potential
mechanisms through which order effects can occembty limitations increase with age and
as a result primacy and recency effects are strowgé older respondents (Schwarz and
Knauper 2000; although Holbrook, Krosnick, Mooredalourangeau 2007 find no such
relation). Satisficing is more likely for respondenwith low cognitive ability or low
educational background, presumably because thenssgask is more burdensome for them
(Holbrook, Green, and Krosnick 2003; Narayan andsikick 1996). However, low



educational background or older age is not alwaywedlictor of order effects (see, e.qg.,

McClendon 1991). Increasing memory limitations aaean that respondents store less
contextual information in their working memory athht the order of questions has less effect
on evaluations for older respondents (Knauper, achwrark, and Fritsch 2007).

Respondent motivation and fatigue is a further viaadé moderator. In long
guestionnaires order effects have been found tmdre pronounced for questions placed late
in the questionnaire (Holbrook, Krosnick, Mooredarourangeau 2007). Bishop and Smith
(2001) found no such association, but used a sfuastionnaire of only 20 questions.

The difficulty of the response task is a furtheportant moderator of order effects. The
risk of satisficing is generally hypothesized totbe higher, the more complex, and therefore
burdensome, the response task is (Schwarz, Hippled, Noelle-Neumann 1992: 189).
Previous studies have shown that order effectsreme pronounced in questions including
more sentences, words or letters than other onéshdB and Smith 2001; Holbrook,
Krosnick, Moore, and Tourangeau 2007; Payne 1948u®an and Presser 1981). These
studies however rely on comparisons of differergsgions, which inherently vary not only in
their wording, but also in content. To our knowledgo study so far has examined the effect
of task difficulty by experimentally varying diffidty, while keeping other aspects of the task
the same.

How important the respondent finds a particularceieof information may also
determine whether order effects occur. Some autlsogggest that important items or
guestions are likely to be immune against ordesots$f (Krosnick 1991). For example, in a
study by Krosnick (1988) attitudes people considet@ be personally important were in
general more resilient to context effects. Questithrat are important to the respondent may
be less prone to order effects, since the relewdatmation for answering the question is
likely to be more easily accessible in memory @etitd in shorter processing times; see
Krosnick 1989).

The strength of respondents’ attitudes on the tagpievaluation might be a further
determinant of order effects (Schwarz 2007; Toueangand Rasinski 1988). Strong and
previously formed attitudes should in general baen@sistant to context influences than
attitudes that are formed on the spot (Lavine, HuM{fagner, and Sweeney 1998: 359).
Indifferent respondents, or those with weak attisuded judgment rules, are more likely to
draw on context information that is momentarilyiesal or accessible and are therefore

probably more sensitive to order effects (Hippled &chwarz 1986; Lavine, Huff, Wagner,



and Sweeney 1998Jhe overall evidence so far is, however, mixed.dkdng to Lavine et
al.’s (1988) review of the state of research, amig in seven tests provided evidence for
attitude strength significantly moderating the acence of question order effects, although
their own experiments showed strong evidence okwdiitudes triggering order effects.

The respondent’s knowledge on and familiarity wiitle substantive issue is a further
potential moderator of order effects (Bradburn 19821; McClendon 1991; Tourangeau,
Rips, and Rasinski 2000). Experts on a topic shaekt less cognitive effort and might find
thinking about the issue more interesting and a®salt be influenced less by context
information than novices. The more knowledge redpais have on a topic, the less they
should therefore be susceptible to order effecherd is some evidence that context effects
are indeed less pronounced for respondents witd ¢gmmc knowledge (Bickart 1992; Smith
1992).

To conclude, there are no straightforward prednstiand explanations of order effects
and so far, no single theory can predict their oance (McClendon 1991). Although each of
the moderator variables referred to are relatade¢ohanisms that could plausibly cause order
effects, the empirical evidence so far is mixe@ (®eg., Schuman 1992; Schwarz 2007; Smith
1992; Tourangeau 1999 for other reviews). One reésothe stagnation might be that it is
necessary to specify more precisely the underlgognitive mechanisms (memory problems
versus context effects versus satisficing). Anoteeplanation could be that some of the
mechanisms interact with each other or some maaterasriables define necessary
preconditions for order effects. For example, resiemts’ cognitive ability might matter only
for very complex evaluations tasks. There have bfmn attempts to test competing
mechanisms or to specify the concrete conditiomsofder effects. The special design of

factorial surveys offers promising opportunitiesattdress these research questions.

Methodological Research on the Design of Factorial Surveys
How the order of dimensions affects results in fact@iasvey designs has, to our knowledge,
not been examined. Previous studies have howewasnieed how the complexity of vignettes
affects responses, learning and fatigue effectesd@previous studies are relevant to our
research in that they provide a useful backgrowmdtudying conditions under which order
effects are more or less likely to occur in fagbsurvey designs.

Sauer et al. (2011) and Auspurg et al. (2009) emprtally varied the number of

dimensions used per vignette, and in some casesoaddly varied the number of vignettes



presented to each respondent. The results suggdsied/ignettes consisting of about 8
dimensions were in general well manageable, whimettes consisting of 12 dimensions
produced signs of inconsistent evaluations, eslyed@ respondents with lower education.
Learning effects were apparent in the first 10 eitgs: respondents evaluated the vignettes in
an increasingly consistent way and with increasipged. Fatigue or boredom effects became
apparent after the YOvignette: in particular respondents with low ediarzl level gave less
consistent responses than other ones. Learninéptigde effects were more pronounced with
very complex vignettes, consisting of 12 rathemtBaor 5 dimensions. Response heuristics
have also been found in factorial surveys: whernuatimg the first vignettes respondents
seemed to take account of a large number of dimmessiwhen evaluating later vignettes
respondents seemed to concentrate on a restriatetar of more salient dimensions and to
ignore less salient ones (Sauer et al. 2009).

Given the strong evidence of order effects in bgdheral survey research and other
experimental survey methods (see below), the ldalesearch on order effects in factorial
surveys is astonishing. One reason why the orddmeénsions has not received any attention
may be the practice of designing vignettes as ngiriext. In designing text vignettes,
researchers aim to place and combine dimensiortsthat the flow of the text is as natural
and smooth as possible. Some dimensions, like #reley of vignette persons or their
earnings, may fit more logically at the beginningead of a text vignette, than somewhere
between other dimensions. This implies that rogative order of vignette dimensions, which
could be a way of mitigating order effects, confliavith the aim of designing smooth
vignette texts. This also implies that the optim@er of dimensions in vignette texts may be
different in different languages, if they have #etent logic of ordering words and phrases
within sentences and paragraphs. If the order wfedsions does impact evaluations, this
could affect the validity of international companms. An alternative to text vignettes is
presenting the vignette dimensions in tabular fovignette dimensions can easily be rotated
in a tabular format and the order is no longer giggo the syntax of a language. Tabular and
text vignettes have so far not been contrasted razally. Our own initial analyses of an
experiment related to this study suggest that tabrignettes produce similar evaluations to

text vignettes, when vignettes are not overly camgtonsisting of 8 dimensions).

Order Effectsin Conjoint Analysis and Choice Experiments
Even though order effects have not received argntin for factorial surveys, order effects
have been studied in other related experimentakesunethods. Conjoint analysis and choice



experiments resemble factorial survey designs at tespondents are asked to evaluate
several short descriptions of objects or situati@asisisting of dimensions that vary in their
levels. The main difference between the three éxmatal methods is the nature of the
response task: in conjoint analyses respondentstygmieally asked to rank different
alternatives ffrofile card9; with choice-experiments respondents have to shame out of
several alternatives that are jointly presentedairthoice-set in factorial surveys the
respondents are typically asked to evaluate eaeampbe casevfgnettg sequentially on a
rating scaleConjoint analyses are primarily used to assessitihigy of product features, and
willingness to pay for these, in marketing reseaiCharrol and Green 1995; Orme 2006).
Choice experiments are mainly used in transportatesearch, health and environmental
economics to assess the willingness to pay foripgjlods, such as transportation services or
recreation areas, and in general for objects ret) fyaded in markets (Bennett and Blamey
2001; Louviere, Hensher, and Swait 2000; Ryan, @eend Amaya-Amaya 2008).

Research on the effects of dimension order in ¢gohgmalysis and choice experiments
may be informative for factorial surveys, even httmethods differ in the nature of the
response answer tasks, fields of application, rekeams, and statistical methods used for
data analyses. For conjoint analyses there have $&eeral experiments demonstrating the
occurrence of order effects. The effects were oféege enough to considerably change the
relative impact of single dimensions and to alber éstimated monetary values of dimensions.
Johnson (1981) varied the dimension order withia fpirofile cards presented to each
respondent. He demonstrated in two experiments rgdondents’ evaluations were less
reliable (i.e. less correlated) when the dimensiater was changed between the first and last
profile card, than when the order of dimensions ¥esd (Johnson 1981; Johnson 1989).
Johnson’s experimental design however not onlyedatine order of dimensions, but also the
complexity of the evaluation task: for one groupre$pondents the dimension order was
fixed; for the other group it varied, possibly madgithe task more difficult. The effects could
therefore in part be the result of respondent cgiofuabout the task. Other studies using
between-respondent designs have sometimes fourd effécts, but not always (e.g. Perrey
1996 found positive evidence, while Orme, Alperd &hristensen 1997 did not). Some of the
order effects did not reveal any systematical patt@hile others were in line with primacy or
recency effects (e.g. Perrey 1996). Kumar and Gd&®1) found familiarity with the object
of evaluation to be a strong moderator: order &feanly occurred when respondents

evaluated unfamiliar products. More systematic aege attempting to deepen the theoretical



and empirical knowledge about the mechanisms cgumider effects in conjoint analysis is
lacking. Most applications and methodological glirks seem to accept the fact that order
effects occur and merely attempt to neutralize tbgmandomizing the order of dimensions.

For choice experiments the situation is similar. sMetudies varying the order of
dimensions do so to neutralize possible order effaod not to deepen knowledge on the
causal mechanisms. All in all the evidence is mixadome studies results were not affected
by dimension order (Borghans, Romans, and Sauer2@b®; Farrar and Ryan 1999; Olsen,
Ladenburg, Petersen, Lopdrup, Hansen, and Dubga@fib), while in other studies
dimension order had substantial impact on the itapae of single dimensions and derived
monetary values (Chrzan 1994; Scott and Vick 199@here order effects were apparent,
their pattern in part corresponded to primacy awgmncy effects (that is, higher importance of
dimensions when placed in the first or last positompared to middle positions; e.g. Glenk
2006; Kjaer, Bech, Gyrd-Hansen, and Hart-Hanser628@ott and Vick 1999), but in part
did not conform to any (expected) pattern (e.gz@hrl994).

Two studies on choice-experiments examined theitond under which order effects
occur. Glenk (2006, 2007) examined the role of oedents’ educational background,
understanding of the response task, and dimensiporiance in moderating order effects.
Surprisingly, order effects were stronger for respents with higher levels of education, but
also for respondents with lower choice task-speaépability (measured by a 5-point self-
evaluation rating of how well the respondent hadenstood the choice-task). Respondents
for whom the income dimension was likely to be mon@ortant (i.e. respondents with low
income), also exhibited more pronounced order tfféglenk nevertheless concluded that he
was “not able to explain in detail why the ordereftects [...] may have occurred” (Glenk
2007: 25) and stressed the need of further research

The second study by Kjaer et al. (2006) focusedaospecial feature of choice
experiments, which is the repeated evaluation of wmilar stimuli by each respondent.
According to the theory of satisficing respondeats likely to evaluate the choice sets using
“rules of thumb” or response heuristics, insteadopfimizing their decision rules. For
instance, they might employ dominant decisionso(d&sown as “lexicographic” or “non-
compensatory” decision making) and solely pay &tiarnto the most important dimensions,
considering further dimensions only to differergigttwo choice options have similar utility.
While Kjaer et al. (2006) found a recency effette(price dimension had more impact on

evaluations when placed last than first), theyrdhitidetect any relationship between the order



effect and the use of dominant decision rules. Hughors however questioned the
generalizability of their results, due to the proemt role of the monetary dimension in choice
evaluations.

In sum the studies on conjoint analyses and chexperiments also suggest that the
occurrence and magnitude of order effects may heserh by different mechanisms and
depend on moderator variables. There are also lpesisiteractions of order effects with

response heuristics.

Hypotheses

Theory and empirical research suggest the existehagder effects. When questions are
presented visually, as they are in factorial susyegognitive psychology and empirical
evidence further predict that primacy effects a@enlikely than recency effects. Hence we

derive the following two main hypotheses:

Hiaz The order in which vignette dimensions are pmese influences their impact on

vignette evaluations.

Hi,: Dimensions have a larger impact on the vignettduations when they are placed in the

first position than when they are placed in a medatbsition.

We further examine under which conditions ordee@# are more or less likely to occur. The
practical implications differ, depending on whethiee magnitude of order effects mainly
depends on questionnaire design or respondent atbasdics. Therefore we organize our
analyses into hypotheses that are primarily relatedhe design of the factorial survey,
hypotheses related to respondent characteristiod, lypotheses about how different

moderator variables interact to produce order &fec

I mpact of the Complexity of Factorial Survey Modules

Theory and empirical findings suggest that ordégat$ may be caused by some combination
of memory limitations and respondent satisficingthbof which are more likely the more
complex an evaluation task is. Methodological rede@n factorial surveys has shown that
respondents are able to evaluate vignettes wittm@rsions consistently. When the number
of dimensions is increased to 12, there are sigr=ognitive overburdening. Therefore we

expect the following:

10



H.a Order effects are more pronounced when vignetimssist of 12 rather than 8

dimensions.

Vignettes consisting of different numbers of dimens inevitably differ not only in their
complexity, but also in the substantial informatjmesented to respondents. To verify that it
is really the complexity of the evaluation task ttmaatters, and not just the additional
information, we examine further aspects. Surveyassh proposes that complexity varies
with the nature of the response format. Ratingedosnswer scales has been shown to be an
easier task than, for example, answering open igmsstbout fair amounts of income or
willingness to pay (e.g. Bijlenga, Bonsel, and Br@2011). Similarly, answering two instead
of one target question for each vignette is likielybe a more complex task. We therefore

expect that:

H.n: Order effects are more pronounced when respasicane asked two instead of one

target questions about each vignette.

The vignette evaluation task is also more cogrigidemanding the more vignettes each
respondent has to evaluate. Previous researchhbas ghat fatigue or boredom effects occur
after the respondent has evaluated about 10 vametffter this point respondents appear to
focus on the most salient dimensions and to igtner less salient ones when computing
their evaluations. This is consistent with the itleat respondents develop response heuristics
in the course of evaluating a series of vignettas.difficult to predict how possible response
heuristics and order effects might interact. Preshly) the resulting response patterns depend
on which dimensions enter into response heuristickif these dimensions goer semore or
less prone to order effects. For example, if redpats focus increasingly on the most
important dimensions when evaluating a series ghefites, and only important dimensions
are prone to order effects, then the overall osffacts will be stronger for later than earlier
vignettes. Similar effects might be true for fatgleading to less concentrated response
behavior that is in general more prone to ordezat$f In addition, the order of dimensions
may itself influence which dimensions are most imgat to respondents. In this case, not
only would some dimensions gain importance duriregdequence of vignettes, but the extent
of order effects for these specific variables waalkb increase.

In sum, the current state of research does notlemrddar predictions about the likely

nature of interactions between order effects argpamese heuristics or fatigue effects.
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Nonetheless we expect the magnitude of order sffiectvary during the course of vignette

evaluations and in particular to change after ail@utignettes have been evaluated:

H,.. The magnitude of order effects depends on thjeesgial position of a vignette and in

particular changes after about 10 vignettes haee kgaluated.

I mpact of Respondent Characteristics

One of the main predictions from cognitive psyclgglos that order effects are more
pronounced the less cognitively sophisticated nedpots are. Furthermore, the extent of
order effects seems to depend on the strengthitfdets and on how familiar respondents are

with the survey topic. We therefore expect thediwihg:

Hsa The more cognitively able respondents are, ¢iss ive expect the order of dimensions

to affect evaluations.

Hsn: The stronger the attitudes are that respondents on the topic of the evaluation task,

the less we expect the order of dimensions to affealuations.

Hse: The more knowledge respondents have on the tdgite vignettes, the less we expect

the order of dimensions to affect evaluations.

Additionally, the survey literature suggests tha tmnagnitude of order effects depends on
whether questions or items are personally importantespondents. Correspondingly, one
might expect order effects within factorial survegsbe moderated by the extent to which
respondents consider single dimensions to be eask@atthe evaluation task. We therefore

expect:

Hsg: Dimensions that are personally important to tegpondents are less prone to order

effects than other dimensions.

I nteraction of Moderator Variables

Finally, there is evidence from prior research thiaigle moderator variables interact with

each other. The theory of satisficing predicts rarraction of respondents’ cognitive ability

with the task difficulty, and other interactions vkeasometimes been demonstrated or

supposed. The current state of research only allowesy general prediction:
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Hs: Order effects are more pronounced the more tiondi apply: the response task is
complex, respondents have low cognitive ability, alveattitudes, or only little
knowledge of the substantive topic.

Survey and Experimental Design

Sample, Survey Mode and Questionnaire Content

Studies testing for order effects have mostly erygalio data from very heterogeneous
respondent samples. With heterogeneous samples-@d@ciographic characteristics such as
age and education can be used as proxies for oagrability. The socio-demographic
characteristics might however also be indicativetbier constructs such as selection criteria
for educational tracking (Krosnick 1989: 206). Everore problematic, age cohorts and
educational levels are certainly related to respatgl opinions and attitudes. Thus, it is
difficult to disentangle the “true” opinions anditatdes the researcher is interested in and
methodological effects that might invalidate theeasurement. The strong interrelatedness of
socio-demographics with both attitudes and modenrsadables involved in the causation of
order effects might explain why existing researes Iso far failed to detect clear causal
patterns. To overcome these problems we used a Imonegeneous sample. Social science
students at three German universities were recrfiiean online survey in 2009. The topic of
the survey was the fairness of earnings, whichrabably the most common subject of
factorial survey designs (see Alves and Rossi 18f8mkens and Boerman 1989; Jasso and
Rossi 1977; Jasso and Webster Jr. 1997; Jasso abdt&V Jr. 1999; Shepelak and Alwin
1986 for some applications). The questionnaire aioatl a series of socio-demographic
guestions, the factorial survey module, some itabiut attitudes related to justice and the
importance of single dimensions for fair earningtitude strength, knowledge about the

earnings distribution in Germany and further satéorographic questioris.

Factorial Survey Module and Experimental Design

Within the factorial survey module all respondehtsl to evaluate 20 different vignettes
describing fictive employees. The employees weraradterized by 8 or 12 variable

dimensions (including gross earnings) that werenknto influence justice evaluations from

prior factorial surveys, justice and labor markeseaarch (see Appendix Table Al for the
definition of dimensions and levels). Responders to rate each vignette, evaluating how
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fair they thought the gross earnings were. Withmignettes descriptions of the occupations
(e.g. ‘medical doctor’, ‘hairdresser’) were used lor the analyses occupational prestige
scores were employed (the magnitude prestige stiRS, see Christoph 2005; as it is
common in factorial survey desigrisThe gender of the vignette person was also sigriae
the occupation, since for female vignette persbesféminine forms were used (for instance
“Arztin” instead of “Arzt”; only for the clerk thenasculine and feminine forms are the same
in German).

As the combination of all dimension levels gave itis more than one million possible
combinations, we generated a D-efficient sampl@4ff vignettes excluding illogical cases
(e.g. medical doctors without a university degr@&egfficient samples optimize two desirable
characteristics of experimental designs: maximarth@gonality’ (i.e., a minimal
intercorrelation between all single dimensions) amakimal variance and ‘level balance’ of
the single dimensions (i.e., all dimension levatlsur with about the same frequency). Both
design features allow estimating the influenceingle dimensions with maximum precision
and therefore offer maximum statistical power tdede their impact on evaluations (for
details: Kuhfeld 2009; Kuhfeld, Tobias, and Gart@84; Steiner and Atzmdller 2006). The
vignette sample selected had a D-efficiency measeme of 90.7. In a second step we applied
the two target criteria for D-efficient designsth@ 240 vignettes to combine them into 12 sets
of 20 vignettes. The sets of vignettes were themomly allocated to respondents. This
means that all experimental splits were based @nstime sample of vignettes, which
guaranteed that correlations and variances of tigndimensions were similar for all
experimental treatments. For respondents allocatedthe 8-dimension version, the
dimensions health status, firm size, firm succeskjab performance were simply deleted.

The order of the 20 vignettes was randomized foheaspondent. This randomization
neutralized possible effects of vignette order awilitated the identification of learning and
fatigue effects. The dimensions were listed in kabdormat, since this allowed a more
flexible variation of the dimension order than @mesng them as running text.

To test the methodological research questions wed us 2x2x2 multi-factorial
experimental design. Two different dimension ordersler 1 and order 2) were crossed with
two versions of vignette complexity (8 and 12 disiens) and two versions of evaluation

complexity (one and two target questions aboutipeette).
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The table containing the vignette dimensions waggsé split into two columns for

convenience and clarity. Therefore, four dimensiappeared either in first or last position

and might have been especially eye-catching (sbkeTa.

In order 1 the vignette dimensions were sorted Binailar way as the text vignettes

used in a parallel study. This was a typical oferignette dimensions and is summarized in

Table 1: the vignettes started with gender and &gl®wed by dimensions describing the

education level, employment characteristics andiosdemographic background of the

vignette person. The last cell in the table comtdithe gross earnings.

Table 1: Order of dimensions

12 Dimensions

8 Dimensions

Orderl Order 2 Order 1 Order 2
Sex Health Education Job Sex Occupation Educatiory Age
status performance
Age Tenure OccupatiopAge Age Experience OccupatignSex
Education | Firm size Experienge Sex Education| Tenure Experienge  Childre
. i . . Gross
Children Firm Tenure Children Children Gros_s Tenure :
success earnings earnings
. 1 Job . . Health
Occupation Firm size
performance status
E . Gross Firm Gross
Xperence earnings success earnings

Within order 2, first all dimensions about employrheelated characteristics of the vignette

person were listed, followed by dimensions deseglihe socio-demographic background of

the vignette person. Only the earnings dimensiors again listed in the last cell, since it

seemed more natural to end the vignettes withdimsgension and since it was expected to

have an extraordinarily high impact on the jussealuations regardless of its position. Order

2 was also chosen to avoid confounding the positbdimensions with their importance.

Both dimensions known to be of more or less impaa were placed in first or last row in

one order, and in the middle in the other ordedaam.

Two further experimental splits were used thatedithe complexity of the vignettes

and the complexity of the evaluation task. To iaseethe complexity of the vignettes, 12

rather than the more common 8 dimensions (Sauespurg, Hinz, and Liebig 2011) were

used per vignette. The additional 4 dimensions whosen to reflect characteristics that were

already well known to have substantial impact cstipe evaluations (i.e. health status, firm
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size, firm success and job performance). This wasedo ensure that the added information
was indeed of relevance to the respondents.

The complexity of the evaluation task was manipggdaby using one versus two target
guestions about the vignette. The first target tjomesasked respondents to evaluate the
fairness of gross earnings: “Are the monthly greasiings of this person fair or are they, in
your view, unfairly high or low?”, using an 11-pbirating scale ranging from -5 "far too
low” to 0 “fair” to +5 “far too high”. For our angbkes we use only this rating scale to assess
the robustness of vignette evaluations to ordexce$f The second target question was added
for a random half of respondents. Respondents vegorated the earnings as “unfair” were
asked an open question about what they thoughit @denings would be: “If you rated the
earnings as unfair, what do you think would be ia danount of earnings for the described
person?” All experimental splits were fully cross€ull orthogonal design) and each
allocated to about half of respondents. That is,ewwloyed a between respondent design,
whereby the 20 vignettes presented to a respomgeetall of the same experimental design.

Table 2 documents the sample sizes for respondendtyignette evaluations. For each
of the eight experimental cells at least 30 respatsl and about 600 to 700 vignette
evaluations were achieved. The eight experimen@aligs were balanced in terms of case
numbers and respondent characteristics, includeng degree studied for, partnership status,
location, and average time studying (see Appendikld A2), although there were some
differences in mean ages and income levels betgemps. Only few students had children
or were born outside Germany, but those that dicevdéstributed across treatment groups.
The balanced numbers and characteristics confiahttre random allocations to treatment

groups were successfully implemented.

Table 2: Number of respondents, scale and open euvakions per treatment group

8 Dimensions 12 Dimensions
Order of Number of
dimensions evaluations| Respondents Scale  Open Respondents Scale Open
1 1 38 754 — 33 657 —
2 31 613 529 37 730 622
2 1 38 758 — 38 760 —
2 37 732 646 30 591 586
Total 144 2857 1175 138 2738 1208

Notes Missing evaluations excluded. All respondentsaared at least one vignette.
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Operationalization of Respondent Characteristics
All other constructs we use to test our hypothesese measured by item-questions that
followed the factorial survey module. These were:

= Cognitive ability Respondents were asked to indicate whether th&iformance at

university was above or below average: “What do gook, how is your performance at
university?” using an 11-point rating scale rangimgm -5 “below average” to 0
“average” to +5 “above average”. For our analyse<lassified students as either “high”
or “low” ability based on a median-split. We usedaedf-assessment instead of actual
grades since performance measurements based asgieel hardly standardized across
Germany universities (even within the field of sdcsciences: Miller-Benedict and
Tsarouha 2011).

= Strength of attitudesA sub-item belonging to the scale “justice idgpés” (Stark,
Liebig, and Wegener 2008) was used as a proxyh@rektent to which students have
previously and strongly fixed norms in regard teithjustice evaluations. Respondents
were asked to rate the statement “The way thingghase days, it is hard to know what
is just anymore” on a 5-point rating scale. Respomdwho either “strongly” or
“somewhat” agreed with the statement were claskifie having weak attitudes (36%);
respondents who neither agreed nor disagreedsagmied (somewhat or strongly) were

classified as having strong attitudes (64%).

= Knowledge of the subjective matté&espondents were asked an open question about

mean gross earnings in Germany to assess theirl&dge on the subject matter of fair
earnings: “What do you think is the average mongnhyss salary for full-time employees
in Germany?” The actual value was 3141 Euros pentimon 2009 (Statistisches
Bundesamt 2010). 50% of respondents indicated ateauithin 641 Euros from the true
value, and were coded as having “good knowledgdie Temaining 50% indicated
amounts outside this range or refused to answemtiestion and were classified as
having “little knowledge”.

= Importance respondents ascribe to each vignetteelsion Towards the end of the
guestionnaire, respondents were asked to rate hoeh mmpact each of the vignette
dimensions should have in order to achieve a fatridution of earnings: “In your
opinion, what impact should the following items bder fair levels of gross earnings? —

Age of employees, gender, ...”. The response scake ava-point rating scale ranging
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from O “no impact at all’ to 6 “very large impactTo test our hypotheses we were
interested in which dimensions respondents pergocahsidered more or less important.
Therefore, we determined each respondent’s meditangracross all dimensions, and
then classified each dimension as being importanié respondent if the valuation was
above the respondent’s median, and unimportartiefdimension was rated below or

equal to the respondent’s medfan.

In addition, after completing the factorial survapdule respondents were asked to assess the
overall complexity of the evaluation task: “All all, how easy or difficult was the evaluation
of these exemplary cases for you?” using an lltpaiting scale ranging from -5 “very
difficult” to +5 “very easy”. We used a median-$b classify respondents as either finding
the task difficult (59%) or easy (41%). Answergh question were expected to be strongly
influenced by respondents’ cognitive abilities,estgth of attitudes, and knowledge since
respondents short of at least one of these featim@sld have relatively high difficulty with
the evaluation task. We use this measurement additional possibility to assess the overall
impact of respondents’ characteristics for modegatiimension order effects.

The correlations between respondent characterigtgee low:r = .06 for strength of
attitude and abilityy = .06 for knowledge and ability, amd= .08 for strength of attitude and
knowledge. Even if the single constructs are pirtieelated to each other, they clearly
measure different things. The respondents’ ratingoav difficult they found the vignette task
was not correlated with knowledge £ -.06) or strength of attitude & -.02), but was
negatively correlated with ability = -.16,p = .007). Table A3 in the Appendix documents
the number of closed evaluations achieved for tlierdnt combinations of respondent

characteristics, separating respondents allocatdtet8 and 12 dimension treatments.

Results

Doesthe Order of Vignette Dimensions Matter?

Impact on Absolute Effect Siz8sable 3 shows the results of Ordinary Least Squ@bess)
regression models estimating the influence of \ilgndimensions on the vignette evaluation
for the 12 dimension condition. As the data haveeaarchical structure (several evaluations
stem from single respondents; see Hox, Kreft, aadrtkens 1991 for details) we estimated
robust standard errors. The first two columns repegression coefficients and standard

errors from separate models for the order 1 ancro® conditions. Positive (negative)
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coefficients denote that the earnings of the vigneerson were judged unfairly too high
(low). Results are all in all plausible and in limgh justice theories. For example, persons
with university degree should have higher earnittgsn persons without any vocational
degree £ = -0.625 in order 18 = -0.612 in order 2); or the more children a perbkas, the
higher their earnings should g% -0.074 in order 18 = -0.099 in order 2). Earnings of the
vignette person were integrated as a logarithmi@like to model the non-linear relationship
with fairness evaluations.

The order of dimensions mattered for some estimdtes dimensions ‘age of vignette
person’, ‘experience’, and ‘risk of bankruptcy’ gmeached statistical significance (5%-level)
in the order 1 condition. Because the case numvers similar for both models and the
vignette sample was exactly the same, the onlyaggtion for these differences apart from
sampling variation are order effects. Other dimemsihad stronger effects in the order 2 than
order 1 condition. For example, the absolute valoe the regression coefficient of
‘performance above average’ was about 1.5 timegetan the order 2 than order 1 condition.
Other coefficients even changed signs, for instdngse for age, tenure and firm size.

To test whether the differences caused by the oofladtimensions are statistically
significant, we estimated a joint model of ordearid order 2 vignettes, including interaction
terms of each dimension with a binary indicatothaf order, and tested the null-hypothesis H
that the interaction terms were all jointly zerglng a Wald test (this ‘'omnibus' hypotheses
test that there are no differences at all is alsown as 'Chow test', for details: Wooldridge
2003). The result suggests that the order of dimeasdoes matter and that evaluations
differed across order 1 and order 2 vignettes 2.06;p = .013). We further tested for order
effects of individual vignette dimensions by emphgy Wald tests for the interactions of
single dimensions with the order indicator. For éisions with 3 categorical values, the
results are from joint tests of the interactionslfoth dummy variables included in the model.
TheF- andp-values of these Wald tests are displayed in thenuo labeled ‘Interactions” in
Table 3. The order effects were statistically digant for three dimensions (‘age’,
‘experience’, and ‘long tenure’), that is, for aamuer of all vignette dimensions. Thus, we find
support for the first hypothesis: The order in whicignette dimensions are presented
influences their impact on vignette evaluationg(H

There was no clear evidence that dimensions hawe mgpact on evaluations when
they are placed in first position. For ‘gender’ lesults suggested weak primacy effects: the

regression coefficient was larger in order 1 whtieedimension was in first position, than in
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order 2. Neither coefficient was however statistycasignificant, and neither was the
interaction of gender with order in the pooled mlodeor ‘education’ there were no
differences in coefficients or significance levddstween order 2, where it was in first
position, and order 1. For the other dimensionsctvl@ppeared in the first or last cell of a
column in either order there were also no cleatepas. Sometimes the absolute coefficient
values were larger when dimensions were placedrst ér last position, sometimes not.
Significant order effects only appeared for dimensiplaced in middle positions. Hence, we

do not find support for the hypothesized primadeast (Hy).

Impact on Relative Importanc®ne of the main advantages of factorial surveygtesis that
they reveal information on the relative importaméalimensions. Respondents are forced to
trade-off the impact of different dimensions in ithevaluations. Usually semi-parti&#-
values, that measure the proportion of variancéagxgd by each dimension, are used to draw
conclusions about the relative importance of défferdimensions (Wallander 2009).

The last two columns in Table 3 report the semtigaR?-value for each dimension
based on separate models for order 1 and ordeig@re-1 illustrates the difference in rank
position of each dimension between order 1 andra2d@ising mean values for ties). The
dimensions are listed from top to bottom on thexig,aaccording to their rank position in
order 1. The plots show the difference in rank fasibetween order 2 and order 1. The rank
correlation (Spearmans) between the semi-parti&?values of order 1 and order 2 is .83
(p=.001). In both orders the dimension ‘earning’ Wwgdar the most important, followed by
the dimension ‘occupation’. For the other dimensiamder effects were large enough to
change the relative importance: for seven dimemssitwe relative importance differed by
maximally one rank position; for two dimensiongrtfisize and tenure) it differed by two
positions; for the dimension ‘experience’ the diffiece amounted to six rank positions
(position 5 versus 11). These findings provideHertsupport for the hypotheses that the order
in which dimensions are presented influences thiéact (H,). Where the dimensions were
placed revealed no clear pattern, again not progidiny support for the hypothesized

primacy effects (ht).
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Table 3: Effect of order on coefficients, standarerrors and semi-partial R2-Values

Regression coefficients

(standard errors) Interactions

Semi-partial R2

Order 1 Order 2 F p Order 1 Order 2

Male -0.157 -0.017 0.99 .3220 .0008 .0000

[Female] (0.0955) (0.1045)

Age (10 years) -0.008* 0.006 6.67 .0108 .0011 .0005
(0.0037) (0.0039)

Vocational training -0.260* -0.273** 0.02 .9846 ):0) .0090
(0.1061) (0.0991)

University degree -0.625%*** -0.612%**

[No vocational training] (0.1232) (0.1347)

Number of children -0.074* -0.099** 0.26 6121 @01 .0028
(0.0366) (0.0344)

Occupation -0.013*** -0.017*** 2.66 .1052 .0012 490

(10 MPS-Scores) (0.0013) (0.0016)

Experienced -0.376** 0.001 5.00 .0270 .0027 .0000

[Litte experience] (0.1178) (0.1214)

No health problems -0.050 -0.035 0.01 .9061 .0001 0000

[Long-term problems] (0.0956) (0.0896)

Long tenure 0.211* -0.306* 11.71 .0008 .0010 .0020

[Short tenure] (0.0874) (0.1240)

Medium sized firm -0.123 0.027 1.96 .1450 .0008 030
(0.1114) (0.1160)

Large firm -0.144 0.157

[Small firm] (0.0995) (0.1179)

Risk of bankruptcy 0.192* 0.121 0.35 .7039 .0014 02D
(0.0888) (0.1159)

High profit -0.174* -0.293*

[Solid] (0.0860) (0.1130)

Performance below average 0.441*** 0.486*** 0.76 685 .0062 .0093
(0.0820) (0.1164)

Performance above average -0.294** -0.443%**

[Performance average] (0.1020) (0.1043)

Log earnings 2.266*** 2.307** 0.09 7701 5237 (BB
(0.0936) (0.1039)

Constant -15.704***  -16.608***
(0.7371) (0.7450)

N 1387 1351 2738 1387 1351

R 0.6050 0.6061 0.6057

Notes * p < .05, * p < .01, *** p < .001. The~- andp-values are from Wald tests of the interaction afhea
variable with the order of dimensions. For varigblith more than two categories the statisticsfiama joint
tests of all interactions related to the variablegrees of freedom (1, 137) for all tests of twtegary variables,
and (2, 137) for all tests of three category vdeabEstimations are only based on the 12 dimenspih.
MPS = Magnitude Prestige Scale.
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Figure 1: Impact of dimension order on relative dinension importance
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Notes Dimensions are listed from top to bottom accogdim their rank position in order 1.
Mean rank position used for ties.

Practical RelevanceA common target measure in factorial surveys is fie amount of
earnings derived from the vignette evaluations. &applications estimate fair returns to
different levels of education or fair pay gaps begw equally qualified men and women (‘just
gender pay gaps’, shortened JGPGs; see, e.g., dadsBossi 1977; Jasso and Webster Jr.
1999 for applications).The intuitive logic is tokaghich amount of earnings one group has to
be paid more or less, compared to the referenagpgfor the mean fairness evaluation to be
the same across both groups. To estimate the iflerehces between groups the regression
estimates are used to calculate the trade-offsdstwsingle dimensions. When using a binary
indicator for the groups compared and a logarithiraasformation of earnings the just pay
gap in percent (%JPG) can be calculated from ttiewimg formula (see the technical

appendix for details):

%JIPG = (exp{Leouerariabley _ 1y x 100 @)

ﬁearnings
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with exp(-) denoting the exponential function ghthe regression coefficients from the OLS
regression of the vignette evaluations on all vignéimensions. In both order conditions
there is evidence of a JGPG favoring male vignettsons: in order 1 respondents evaluated
an earnings gap of 341 Euros between men and wamé&ir (which is equivalent to 7.2% of
mean vignette earnings). In order 2 the JGPG ishnsataller at only 35 Euros (0.7%). With
order 2 vignettes one would conclude that themoisubstantial JGPG, while the magnitude
of the JGPG with order 1 vignettes is considerallate that the differences between male
and female vignette persons were not caused brédif€es in their labor market or
demographic characteristics. Due to the D-efficighette design, male and female vignette
persons were on average described as having the shamacteristics. For just returns to
education, the order effects are smaller: therptsirn to a vocational qualification (compared
to no vocational qualification) amounts to 579 Euner month with order 1 vignettes
(12.2%) and 605 Euros (12.6%) with order 2 vigreetkor a university degree, the estimated
just rates of return are 1511 Euros (31.8%) respeygt1459 Euros (30.4%).

For the JGPG the results suggest that order eftacthave large practical implications
for the conclusions drawn from vignette evaluatio8ince the JPGs are based on two
dimensions, already small differences in the impaEcsingle dimensions can substantially

affect conclusions.

Which Conditions Trigger Order Effects?

Effects of Factorial Survey Desigiio test under which conditions order effects areemo
likely to occur, we again estimated regression ri®opeoling the evaluations for order 1 and
order 2 vignettes, including interaction termsdach dimension with the order indicator. The
models were estimated separately for the less amd oomplex vignette conditions. For each
model we used Wald tests to assess whether thagdtiten terms are jointly zero, i.e. testing
the null hypotheses of no order effects. In thelltesgeported here we did not include the
main effect of order in the joint tests, since magplications of vignette studies focus on the
impact of the dimensions and not the absolute letavaluations. Estimates including the
main effect of order however produced very simi@sults. When the vignette complexity
conditions resemble each other in their degredeeetlom (numbers of observations), the
values resulting from the Wald tests can be usetbtopare the magnitude of order effects

across models: the higher thevalue, the larger the difference in the impactimhensions

23



between the order groups. In other cases the mignde levels values) give some
indication under which conditions order effectswcc

Table 4 shows the results separately for the lessptex (8 dimensions) and more
complex vignettes (12 dimensions). As expectegh)(Hbrder effects were in general more
pronounced with more complex vignett&s= 0.82;p = .594 for 8 dimensions arkl= 2.06;

p = .013 for 12 dimensions). When complexity waseatidy asking two instead of one target
question, order effects appeared also in the 8 mboa condition £ = 2.03;p = .049). This
provides evidence for the hypothesis that ordexotdfare more pronounced when the nature
of the target question is more complex;{H For the already complex vignettes using 12
dimensions, adding further complexity through teeand target question did not make any
difference.

To analyze how order effects change in the courseevaluating the sequential
vignettes, we pooled vignettes in positions 1-30611-15 and 16-20, as there were too few
vignettes to produce stable results for individuggnette positions. Both with 8 and 12
dimensions order effects were most pronounced énfitist and last 5 vignettes evaluated
(Table 4). For the middle 10 vignettes there weresignificant order effects. This provides
some support for the hypothesis that the magnitideder effects depends on learning and

fatigue effects (k).

Table 4: Impact of design characteristics on strertf of order effects

8 Dimensions 12 Dimensions
N F p N F p
All 2857 0.82 .5943 2738 2.06 .0134
1 Evaluation 1512 0.80 .6160 1417 2.51 .0044
2 Evaluations 1345 2.03 .0486 1321 1.92 .0337
Vignettes 1-5 717 2.10 .0329 689 1.76 .0424
Vignettes 6-10 716 0.87 .5501 684 1.10 .3612
Vignettes 11-15 714 1.00 .4438 687 1.29 .2138
Vignettes 16-20 710 1.53 1411 678 1.97 .0194

Notes:Test statistics from separate OLS modHls. number of observationB;statistics angh-values from
joint Wald tests of all interactions.

Effects of Respondent Characteristi¢able 5 shows the results of Wald tests of thetjoin
significance of all dimensions interacted with ordestimated separately for the 8 and 12
dimension conditions and for respondents shariffgrdnt characteristics. With 8 dimensions

there are no significant order effects at all. T2evignette condition shows results that are
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mostly in line with our hypotheses: order effectsre&vmore pronounced when respondents
had little knowledge of the substantive matternHand when respondents had only a
comparatively weak attitude regarding the evalumatask (Hp). Contrary to our expectations
order effects were not stronger for respondents leiver cognitive ability (k). The last two
rows in Table 5 indicate the strength of order afeseparately by the respondents’ own
ratings of how difficult they found the task of &vating the vignettes. With 12 dimensions
the respondents’ self-assessment is predictive rdéroeffects. While respondents who
thought evaluating the vignettes was a relativalgyetask showed no significant ordering
effects £ = 1.13; p = .355), respondents who found the task diffiquibduced highly
significant order effectsH = 2.75; p = .002). These findings provide support for the
hypothesis that moderators interact to produceroeffects and that order effects are more
pronounced if several conditions are mef)(iA minimal level of complexity of the vignettes
seems to be one necessary precondition. Whetheongplex vignette design leads to
pronounced order effects however depends on thpomedents’ knowledge and strength of
attitudes regarding the evaluation task.

Table 5: Impact of respondent characteristics on séngth of order effects

8 Dimensions 12 Dimensions

N F p N F p
Little knowledge 1290 0.58 .8064 1505 2.13 .0152
Good knowledge 1567 0.68 7276 1233 1.79 .0531
Weak attitude 992 1.29 .2652 997 2.62 .0050
Strong attitude 1825 0.93 .5000 1721 1.86 .0360
Low ability 1342 0.78 .6334 1112 1.40 1773
High ability 1475 1.34 .2303 1626 1.54 .1065
Difficult task 1600 1.22 .2939 1646 2.75 .0015
Easy task 1217 1.07 .3979 1092 1.13 .3547

Notes:Test statistics from separate OLS modHls. number of observationB;statistics angh-values from
joint Wald tests of all interactions.

Impact of Dimension Importanc&he analysis of semi-parti&@-values (Figure 1) provides
some initial evidence that the importance of dinmams matters: the most important
dimensions seemed robust against order effectselmian importance was however derived
as an aggregate measure across all respondentsawhibe literature suggests that what
matters is how important a dimension is personallg respondent. For each dimension we
therefore estimated the strength of order effeefsaately for respondents who rated that

particular dimension as relatively unimportant mportant. For both respondents groups we
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measured the strength of order effects by estimadtia impact of each dimension on vignette
evaluations (i.e. the OLS coefficients) for ordearid 2 vignettes separately, and computing
the percentage difference between the two estima®sne dimensions were rated
unimportant (e.g. sex) or important (e.g. perforoggrby nearly all respondents. For these
dimensions the case numbers were too small to aistable regression coefficients for both
groups of respondents and orders of dimensionsih&tefore analyzed the six dimensions
for which there was enough variance between respuadn the importance they attached to
the dimension. For four of those dimensions theeoreffects were slightly larger for
respondents who rated the dimension as relativeportant (black bars in Figure 2). For the
dimensions ‘children’ and ‘tenure’, however, thepopite was true: the order effects were
larger for respondents who thought children or terwere relatively unimportant (grey bars).
None of the differences in order effects betweapwoadents who thought the dimension was
relatively important or unimportant were statisligasignificant (tested by estimating the
three-way interaction of dimension x personal redatimportance of that dimension Xx
dimension order). All in all the results do not gagt a clear pattern and do not provide
support for the hypothesis that dimensions thatpamsonally important to respondents are

less prone to order effects{°

Figure 2: Strength of order effects by dimension irportance
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Notes Strength of order effects was measured as tteeptage difference in OLS regression coefficiengs (
the impact of a dimension on the fairness evalagiio order 1 and order 2:8dder2— Border) ! Porder)*100.

The black bars are estimated for respondents, fimnwthe given dimension was relatively importaing, grey
bars for respondents for whom the dimension wasgively unimportant.
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I nteractions of Respondent Characteristics

The results above suggest that complexity of vigsets a necessary condition for order
effects. We further tested whether any of the faitors on the part of respondents are also
necessary conditions, and whether they interaatlafable 6 displays thE- andp- values
from joint Wald tests of the interactions of eacimehsion with dimension order, estimated
separately for all combinations of respondents.tTi®afor respondents with low or high
ability, little or good knowledge, and weak or sigoattitudes, using the 12 dimension
condition.

For all eight combinations of respondent charasties there were significant order
effects, except for the combination of low abilititfle knowledge, and strong attitudes
(F = 1.33;p = .271). We therefore conclude that none of tlspeadent characteristics is a
necessary condition for order effects. Weak atéitudowever represented a strong risk factor:
for all combinations of respondent ability and kiesdge the order effects tended to be
stronger for respondents with weak compared tongtrattitudes. Additionally there were
some signs that low ability and weak attitudesratewith each other (see the extraordinarily
high F- and low p-values for low ability and weak attitudeb: = 14.82;p = .001 for
respondents with little knowledge redp.= 94.66;p = .000 for respondents with more
knowledge). The results therefore provide partigdport for the hypothesis that order effects
are more pronounced when more conditions apply. (H

Table 6: Interaction of respondent characteristicsn triggering order effects

Low ability High ability All
N F p N F p N F p

Little knowledge

Weak attitudes 179 14.82 .0005 280 5.32 0.0027 45804 .0001

Strong attitudes 415 1.33 .2709 611 5.10 0.00012610 2.01 .0302
More knowledge

Weak attitudes 298 94.66 .0000 240 7.97 0.0010 53893 .0073

Strong attitudes 220 4.54 .0135 475 6.78 0.0000 5 692.28 .0215

Notes Estimations are based on the 12 dimension camdifiest statistics from separate OLS models.
N = number of observationB;statistics ang-values from joint Wald tests of all interactions.
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Robustness Check

As a robustness test for our results we verified the effect of vignette complexity was not
merely an artifact of the larger number of statatitests performed with 12 rather than 8
dimensions. The dimensions for which order mattexecbrding to Table 3 were all part of
the core 8 dimensions — which suggests that thieehigensitivity to order effects in the 12
dimension condition was not merely caused by thgelanumber of dimensions tested (and
therefore the increased risk of Type | errors igngicance testing). We additionally re-

estimated Tables 4, 5 and 6 using OLS regressimdigbing fairness of earnings for the 12
dimension group, but testing the null hypothesis@brder effects (i.e. the joint Wald test of
dimensions and their interaction with the ordeiigatbr) using only the core 8 dimensions to
make the test (and degrees of freedom) more coflpat@ the 8 dimension condition. The
results were comparable to those reported heregestigg that the impact of vignette

complexity is not a statistical artifact.

Conclusions

This paper examines whether the order of vignetteedsions affects research conclusions
from factorial surveys — and under which conditionder effects are likely. We make several
contributions. To our knowledge this is the firsudy of order effects in surveys that
examines the role of task difficulty by experiméiytaarying difficulty. Previous studies (e.qg.
Holbrook, Krosnick, Moore, and Tourangeau 2007; Wda&la 2009) have relied on
comparisons of different questions that variech&irtcontent as well as difficulty.

This is also one of few studies that systematicaigmine the interaction of several risk
factors, by examining how characteristics of thevey design and respondents interact to
produce order effects. Although we study ordercatffen a factorial survey, the results are
relevant to other vignette-based methods such amiob analysis and choice experiments
and extend previous studies on those methods. iBkeof order effects has so far been
ignored for factorial surveys and our results hpvactical implications, which we discuss
below.

The resultsfirst show that the order in which vignette dimensiors presented can
affect research conclusions from factorial survédy@. a quarter of dimensions the absolute
impact on vignette evaluations changed signifiganthen dimensions were presented in an
alternative order, and for some dimensions thdivelamportance also changed. Estimates of

just pay gaps between men and women were tendajed with one order than the other; just
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returns to education where not affected. The oafedimensions however only mattered
when the response task was complex and vignettbsretonsisted of 12 instead of 8
dimensions, or included a second target questiontadach vignette.

The resultsecondsupport hypotheses suggesting that responderaatkastics matter.
Order effects were stronger for respondents whoneak attitudes or little knowledge on the
subject matter — but respondent characteristicy omttered when the vignette task was
complex. Contrary to expectations and previousiffigsl respondents’ cognitive ability was
not associated with order effects. Combinationsestain characteristics however increased
the magnitude of order effects, especially for oegfents with low ability and weak attitudes.
That is, the results suggest that task complegity precondition for order effects, and that the
effects are stronger if several risk factors calaci

Third, the magnitude of order effects varied dependinghensequential position of a
vignette. Order effects tended to be larger for fired and last five vignettes respondents
evaluated. This suggests a link between order tsff@ed respondent learning and fatigue in
the course of answering the 20 vignettes. Conti@rgxpectations we found no evidence of
primacy effects, that is, respondents did not appeattach more importance to dimensions
when they were listed first. We also found no cleaidence that the importance of
dimensions matters. Overall, dimensions considaredt important by all respondents were
immune to the order. The personal importance atthdio dimensions was however not
associated with order effects.

These findings have important implications for timterpretation of results from
factorial surveys. If our results are replicatedther studies, researchers should be cautious
when interpreting the effects of dimensions thatarminor importance, and when reporting
trade-offs between single dimensions. For respadsdeith strong attitudes (e.g. experts on a
topic), there appears to be little risk of ordefeets. Factorial surveys are however typically
used for heterogeneous samples, since they enaldasy implementation of experimental
approaches with population samples (Sauer, Ausgdigg, and Liebig 2011; Wallander
2009). In such applications order effects coulgasicularly problematic. Differences in the
evaluations of respondents with weak or strongualkiis might partly represent their different
sensitivity to order effects — instead of the difeces in attitudes the researcher is interested
in. Similarly, comparisons across different (inegranal) surveys or trend studies might be
impaired by order effects.
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The findings also have important practical implicas for the design of factorial
surveys. In order to reduce the risk of order efeit is advisable to minimize the complexity
of the evaluation task such that it is manageabteall respondents. Previous research
suggests that vignettes consisting of about 8 dées are cognitively well manageable by
respondents, not only for student samples, butleserogeneous respondent samples (Sauer,
Auspurg, Hinz, and Liebig 2011; Sauer et al. 20@nilarly, asking only one question about
each vignette, rather than two, reduces the riskrdér effects. Alternatively, one could
routinely randomize the order of vignette dimensitm neutralize any potential order effects.
Randomizing the order of dimensions may, howevenflict with a smooth flow of vignette
texts, especially when text instead of tabular gttgs are used. We return to this issue.

Our study has some limitations that point to thedhéor further researchkirst, as in
other previous studies (e.g. Holbrook, Krosnick,dvy and Tourangeau 2007), we were only
able to examine conditions under which order e$femtcur. The experimental design with
only two alternative dimension orders did not alltegting more concrete hypotheses about
the underlying causal mechanisms.

Second the relatively small number of respondents mdhat we were not able to
perform detailed analyses of how order effectsinieg and fatigue effects evolve, and
interact, as respondents progress through the @@ettes. Initial analyses (grouping the
vignettes into sets of 5 to increase sample sm@gyested that there are some interactions: as
respondents learn or become fatigued, they coratentm fewer dimensions. At the same
time the extent of order effects decreases. Fofirtlaé5 vignettes these effects tend to reverse
again, with respondents taking account of a largenber of dimensions, and order effects
increasing again. These changes in respondent ioetzae consistent with our main results,
suggesting that order effects are related to civgnibverburdening, which occurs when
respondents try to incorporate more information ihieir decision making.

Third, the fact that cognitive ability was not relatedorder effects is surprising given
our findings that task complexity matters, and giygevious research testing the effects of
ability (e.g. Holbrook, Krosnick, Moore, and Tougaau 2007; Narayan and Krosnick 1996).
This could either be the result of our homogenaduslent sample, or of our measure of
ability. The student sample was used deliberatédy,avoid potential confounds in a
population sample, where differences in cognitilsditst are likely to be related both to true
differences in the attitudes measured, and toreéifiees in the susceptibility to order effects.

This nevertheless suggests the need to replicateidy of order effects using a general
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population sample, which would vary more in ternfiscognitive ability. The measure of
ability, using a self-assessment of student perdowca, was chosen deliberately because
university grades are not necessarily comparabledss the universities from which the
sample was drawn. However, students may not havehmnoformation about their
performance yet, as they were on average onlyai third semester, and asking about their
relative performance may be too vague a questiocapture true differences in underlying
capabilities. This suggests the need for usingebetteasures of cognitive ability in future
studies.

Fourth, the vignettes in our study were presented inléaldarmat (as typically used in
choice experiments and conjoint analysis), althodigttorial surveys typically present
vignettes as running text. The tabular format whesen because varying the order of
dimensions is easier than in text format. It reradm be tested whether our results replicate
when vignettes are presented in text format. M@eegally, it remains to be tested whether
presenting vignettes in tabular format produces pamable data to text vignettes. To our
knowledge this has not been studied, neither fotofaal surveys, nor conjoint analysis or
choice experiments. Our own initial analysis ofextperiment related to the data used in this
paper suggests that with vignettes consisting dingensions, evaluations based on text and
tabular formats are comparable. If confirmed angdlicated, this finding would have
important implications. Instead of the current gfana text vignettes, it may be advisable to
design factorial surveys using tabular vignettaaces that would allow mitigating any
potential order effects by routinely randomizing tirder of dimensions. All in all, our results
suggest that researchers may need to be more oedcabout order effects, not only in
standard surveys, but also with experimental vigaesed measurement.
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Notes

1. Another motivation for this was to limit the numtadrvariables that enter the regression analyses,
by using the continuous prestige scale, insteadigorical indicators of occupations.

2. The main results are robust using an alternatiwatipnalization, based on the number of justice
attitude items which the respondent either didamgwer, or answered using the middle (“neither
agree nor disagree”) category, as an indicatorezknattitudes.

3. Alternative operationalizations, such as codingydhle two dimensions most important to the
respondent as “important”, do not provide suffitibetween-respondent variation for meaningful
analyses. The importance of gross earnings forefainings was excluded from this question on
dimensions’ importance since this makes no sense.

4. There has been some criticism of these measures #iay depend on the order in which variables
enter the regression model (Soofi, Retzer, and iYaskekani 2000). This problem however does
not apply to orthogonal designs, which we achiealetbst perfectly with our D-efficient sample of
vignettes.

5. To test whether the pattern of order effects istegl to the use of heuristics, consisting in
respondents increasingly focusing on the most itapordimensions while fading out other ones,
we plotted the semi-partidRe-values (measuring the relative importance) fochedimension
against the sequential positions of vignettes. rEiselts (not shown here) provided some evidence
for respondents using heuristics. After about Ilgheites some dimensions (e.g. ‘firm success’)
gained in relative importance, while other dimenside.g. ‘performance’ and ‘education) lost
impact. For the last part of vignette evaluatidmsré was again a change in answer behavior and
the importance of most dimensions returned clos¢héoinitial level. This might suggest that
respondents lost concentration after about 5 vigagbut concentrated on the last vignettes again,
as has been found in other studies (Sauer et BR)20f this interpretation holds, order effects
would be more pronounced when respondents trycdladie more dimensions into their judgments.
However, the pattern was not completely clear.

6. Dimension importance was measured after the vigmatidule and might therefore be influenced
by the experimental split:tests show that the evaluations differ for twoe(agd firm success) out
of eleven dimensions by order condition to a 5%ificance level (as already mentioned the
importance of earnings for fair incomes was notstjoeed). Further studies should randomize the

order of the importance questions and factorialeyymodule in the questionnaire.
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Appendix

Table Al: Vignette dimensions and levels

# Dimension Levels

1 Age 30/40/50/60 years

2 Sex Male/female

3 Education No vocational training/vocational tiagiuniversity degree

4 Occupation Unskilled worker/doorman/engine driclerk/hairdresser/social
worker/software engineer/electrical engineer/marfaggdical doctor

5 Gross earnings/month Ten values ranging fromtda®000 Euros

6 Experience Little/a lot of experience

7 Job tenure Short/long tenure

8 Children No child/1 child/2 children/3 children/4 children

9 Health status No health problems/long-term health problems

10 Job performance Below average/average/above average

11 Firm success High profits/threatened by bankruptcy/solid

12  Firm size Small/medium/large enterprise

Notes The levels ‘no child’ and ‘no health problems’ neeversampled to achieve a more realistic didtidbu
of vignette persons’ characteristics.

33



Table A2: Randomization check

Treatment groups

dim8/evall/ diml2/evall/ dim8/evall/ diml2/evall/ dim8/eval2/ diml2/eval2/ dim8/eval2/ diml2/eval2/

orderl orderl order2 order2 orderl orderl order2 order2 N p
Male (%) 14.2 16.0 104 8.5 11.3 14.2 13.2 12.3
Female (%) 134 9.3 14.5 16.9 10.5 12.2 134 9.9 8 20.393
Sociology (%) 145 9.8 11.6 15.6 13.3 13.9 11.6 9.8
Other (%) 12.4 15.2 17.1 10.5 5.7 12.4 16.2 10.5 8 27.228
Partner (%) 11.1 16.7 15.3 12.5 9.7 16.7 125 5.6
No partner (%) 14.4 10.1 12.9 13.9 11.0 12.0 134 241 281 0.528
Mainz (%) 16.9 7.0 155 12.7 12.7 14.1 14.1 7.0
Konstanz (%) 13.7 12.0 12.0 14.5 12.0 12.8 11.1 012.
Bielefeld (%) 10.6 14.9 13.8 12.8 8.5 12.8 14.9 711. 282 0.950
Semesters (mean) 3.6 3.8 3.8 3.3 2.8 3.3 3.1 3.0 6 20.336
Income (mean) 2777 2311 2592 2413 2885 2446 2832 38 27 266 0.021
Birthyear (mean)  1984.4 1984.6 1984.4 1986.7 1985.4 1985.3 1984.9 1985.3 278 0.015

Notes Row percentages. dim = number of dimensions, ®valmber of questions per vignette, order = oadelimensionsp-values for categorical values frabhi*-tests; for
continuous variables from joint tests of the eqyaf means across treatment groups.
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Table A3: Number of vignette evaluations by responent characteristics and number of
dimensions

8 Dimensions 12 Dimensions
Low ability High ability Low ability High ability
Little knowledge
Weak attitude 295 220 179 280
Strong attitude 375 360 415 611
More knowledge
Weak attitude 238 239 298 240
Strong attitude 414 636 220 475
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Technical Appendix: Estimation of Just Pay Gaps

The estimation of just pay gaps (JPG) is basedhenvignette evaluations, which reveal how
respondents trade off single dimensions with thmiegs dimension when evaluating fairness.
Technically, the JPG is based on multivariate regjom estimates of the vignette evaluations on
vignette dimensions. Here we demonstrate the puweefbr the just gender pay gap (JGPG). To
calculate this value, first a multivariate OLS reggion of the fairness evaluationf¥r vignettei on

the sex of the vignette person and theother vignette dimensions is estimated, as fomadliin
equation (1). The earnings are entered in a Idgarit specification to model their non-linear

relationship with the fairness evaluations:

Yi= BO + Beamingln(earnings‘F BS@sex + ...+ kaki + g i=1,...,nk=1,...m (1)
Y; = fairness evaluation of vignette i « X other vignette dimensions
Bk = regression coefficients & = random error in judgment

The mean fairness evaluation for a vignette desdniith the dimensionsxs estimated as:

Y=PBo + BeaminginN(€@rnings)+Psesex + .... +Pixx 2)

To determine the JGPG one has intuitively to askciwhamount of earnings “neutralizes” the
influence of a female instead of a male vignettesge (that is,fsey in regard to the fairness
evaluations. This relationship is formalized in apn (3a) for the just absolute earnings diffeeenc
(JGPG), in equation (3b) for the just percentafferdince (%0JGPG):

Beamingtn(€arnings + JGPG) Psex = PeamingiN(€arnings) (3a)
Beamingtn[earnings- (1 + %JGPG 100)]+ Psex = BeamingdN(€arnings) (3b)

After simple transformation one obtains the formula equation 4b and 4c which can be easily used

to calculate the percentage gap (%JGPG) respectibsblute gap (JGPG):

%JGPG = (exp (—335—63)—1)*100 (4a)
earnings
JGPG = mean(earnings%‘% (4b)

Other JPGs, like just returns to a university degege obtained by replacing the coefficipgns with
the coefficient of the respective group dimensiemy.(withBunversi). NOte that the correct estimation

of all JPGs relies on a correct specification ef thgression model.
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