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Abstract
Recent economic research on international compeaiebsubjective well-being suffers from
several important biases due to the potential in@yability of response scales within and
across countries. In this paper we concentratelbmeported satisfaction with income in two
countries: The Netherlands and the U.S. The corbpaygroblem is addressed by using
anchoring vignettes. We find that in the raw dataericans appear decidedly less satisfied with
their income than the Dutch. It turns out howevert after response scale adjustment based on
vignettes the distribution of satisfaction in thetcountries is essentially identical. In addition,
we find that the within-country cross-sectionaketfof income on satisfaction- a key parameter
in the recent debate in the economic literatursigaificantly under-estimated especially in the
US when differences in response scales are nat fake account.
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1. Introduction

Economists have discovered happiness or at lesesameh on subjective well-being and
its economic correlates. The rapidly growing subisead|research has touched on several
important themes. These have included the so-cBlestierlin paradox whereby average
happiness remains relatively constant over timgpite of large increases in income per capita
(Easterlin, 1974, 1995). In contrast, within coyrdross-sectional and panel data almost always
shows that rising incomes ‘buy’ additional satisifare, although the magnitude of the within
country cross-sectional effect of income on satisba is under dispute (Blanchflower and
Oswald, 2004, Di Tella et al, 2007 and Stevensah\&blfers, 2008). Resolving this paradox,
which is often interpreted as a fundamental chgketo the conventional economic theory of
utility maximization, has generated a substantiabant of subsequent research attempting to
reconcile this finding with the normally positivercelation between income and subjective-well
being based on within country estimates.

This reconciliation has included adding relativeomes (of others or of oneself in the
past) in the utility function (Van de Stadt et 385, Clark et al, 2008) or a sometimes rapid
process of adaptation to new circumstances (DaTedllal, 2003) often labeled the ‘hedonic
treadmill’(Di Tella et al, 2007). A recent contrariew is provided by Deaton (2008) who
documents that if one considers a much wider rafigeuntries arrayed by their level of
economic development, the normally positive assimtiaf income with subjective life
satisfaction reappears. His work also claims thateffect of income estimated across countries
on life satisfaction is if anything higher in thggh income countries. Stevenson and Wolfers

(2008) revisit much of the earlier evidence andlabnew data to reach similar conclusions.



A considerable amount of research has focusedass-@ountry differences in subjective
well-being, in particular comparing Europe andth8. where the US appears to rank lower in
satisfaction than many European countries with tqueg capita incomes (Alesina et al, 2004, Di
Tella et al, 2003, and Blanchflower and Oswald,£060r instance, Europeans apparently
exhibit a stronger distaste for inequality thanAgioericans that may be partly explained by a
perception of greater mobility in the US (Alesirtak 2004). Blanchflower and Oswald (2004)
study trends in well-being over time in the UK ahd US and find that reported levels of well-
being have been dropping over time in the US ane baen flat in the UK, despite the fact that
in both countries average incomes have grown suotisilg over the last couple of decades.

A fundamental problem in international comparisamess-sectional and time series
analyses of subjective well-being is that one basssume that somehow response scales are the
same across countries, across time and acrossggobugspondents within a country. This
critical and largely untested assumption becomes @wre tenuous if question phrasings
change or differ across surveys, as is often tee (see Stevenson and Wolfers, 2008). Here we
address these problems head on. In view of thafgpeterest of economists in the relation
between life satisfaction and income, we focus i§ipalty on satisfaction with income.

The population distribution of income satisfactiora country will depend in the first
instance on levels and distribution of incomes.iéRa¥s of alternative countries can however
differ in the way they translate any given levelrafome into a subjective level of satisfaction
with that income. Moreover, residents of countriesy differ in the subjective thresholds that
they use in demarcating income satisfaction insordite categories such as very satisfied or not
satisfied. Income distributions, the translatianirincome to income satisfaction and the

demarcation thresholds can all affect differendeseoved within and between countries in their



distribution of stated level of income satisfactidihese distinct factors are often confused in the
existing literature on life satisfaction and hamgss. In our research, we have created unique data
sources in two countries—the United States andN#tberlands—and developed a statistical
methodology that allows us to separate out thestendi factors.

Our research indicates that the biases that flom finot taking into account differences
in response scales are very large. In the raw dataricans are decidedly less satisfied with
their income than the Dutch. However, after respostale adjustment based on vignettes the
distribution of satisfaction in the two countriesaissentially identical. In addition, we find that
the within-country cross-sectional effect of incoaresatisfaction- a key parameter in the recent
debate in the economic literature- is significanthgder-estimated in the United States when
differences in response scales are not taken auouant.

This paper is divided into four parts. Section 2atibes the data sources that we
developed and will use in this analysis. In thetrsection, we first summarize the vignette
methodology that serves as the basis of our asadysl then sketch our statistical model that
corrects for response scale differences acrosgmesinSection 4 presents the empirical results
and their implications for interpreting observetfetences in income satisfaction in the two
countries. In section 5, simulations based on stimated model are used to ascertain what the
Dutch distributions of income satisfaction wouldib#he Dutch had American thresholds rather

than their own. The final section highlights ourimeonclusions.

2. Data Sources and Vignettes
Our analysis in this paper is based on informatibtained from two Internet surveys,

which we designed and implemented in both the Nikgthés and the United States. For the

Netherlands, we use the CentERpanel, which inclaflest 2,250 households who have agreed



to respond to questions every weekend over thenletteThis Dutch sample is not restricted to
households with their own Internet access. Instesghondents are initially recruited by
telephone. If they agree to participate and ddhawe Internet access, they are provided with
Internet access (and if necessary, a set-top bbtwls, CentERpanel is representative of the adult
Dutch population except the institutionalized. Thiernet infrastructure makes CentERpanel an
extremely valuable tool to conduct experimentshwibssibilities for randomization of content.
Production lags are very short, with about one iméetween module design and data delivery.

From multiple waves collected in the past, CentEiephas a rich set of variables on
demographic, health, and economic characteristiosspondents. In 2006, we collected vignette
evaluations concerning several domains of lifeséattion including their subjective satisfaction
with their own income (described below).

Our Internet survey for the United States is theNlRAAmerican Life Panel (ALP). This
panel was initially recruited from respondents 4@elus in the Monthly Survey (MS) of
Michigan’s Survey Research Center but has beeregukestly supplemented with younger
respondentd. Similar background information was collected hogse respondents as was
available for Dutch respondents. The American sartipt we use for estimation consists of
1,113 respondents interviewed during 2006-2007.

In both the Dutch and American samples, respondeaits given vignettes that cover the
four life domains that have figured prominentlytie happiness and life satisfaction literature—
income, family relations, work, and health. In edomain, they were asked to rate themselves

on the same five point scale as they rate the tigperson. The scale that is used is the same for

1The MS, the leading consumer sentiments surveylymes the widely used Index of Consumer Attitudes.
MS respondents are asked if they have Internesacd, if yes, if they are willing to participéelnternet
surveys. Those who agree are added to our houspho#l to be interviewed regularly over the IntérAes with
the CentERpanel, respondents who do not have kttantess are provided with a set top box (an M3 W)
that allows them to browse the Internet and send-@ceive email.



all domains: Yery satisfied, satisfied, not satisfied or dissié#d, not satisfied, and very
satisfied. In this paper we will investigate satisfactioittwincome.

Using the subjective scale, individual respondangsfirst askedHow satisfied are you
with the total income in your householdThe vignette questions that were asked after ¢ h
the following form:

“ (Name) is married and has two children; the togédter tax household income of his/her
family is (Income)

How satisfied do you think (Name) is with theltotaome of (his/her) household?”

Once again, the response categoriesvarg satisfied, satisfied, not satisfied or digfagd, not
satisfied, and very satisfied. Namwen be either a male of female name assigned magdcross
vignettes.Income, i=1,...4,can take four different values corresponding tpeesvely half the
median, the median, twice the median or four tithesmedian income in the country where the
respondent is located. These incomes are alsmasisigndomly across vignettes. Specifically:
Income €15,000 $23,000;

Income: €30,000 $46,000;

Income: €60,000 $92,000;

Income;: €120,000 $184,000

The second income amount in each country is chegeal to the median household income in

that country. Thus the amounts are half the medremedian, twice the median and four times

the median in each country.

3.1. The Theory of Vignettes
In this section, we first provide an intuitive daption of the use of vignettes for

identifying response scale differences and thetchkia detail our statistical approach. The basic



idea behind the use of vignettes is illustrateBigure 1, which presents the distribution of
satisfaction (or rather dissatisfaction) with in@m two hypothetical countries.

The starting point for the population distributiohsatisfaction with income begins with
the underlying income distribution. Countries cad do differ in the level and spread of this
income distribution. Income distributions are tlated by country residents into distributions of
income satisfaction by some country and perhagsidwhl specific translation parameters.

To illustrate and simplify our point, assume foe thoment that the two countries (A and
B) represented in Figure 1 share an identical ireedistribution. The density of the continuous
income satisfaction variable in country B is to tight of that in country A, implying that on
average, people in country B are less satisfiell thi¢ir income than in country A. Thus,
residents of country A translate the same incorteearhigher level of income satisfaction on a
continuous scale. However, residents of the twatt@s also differ in another important sense.
They use very different response scales if askeddort their satisfaction on the standard five-
point scale that we introduced above.

In the example in Figure 1, people in country B nmesh more positive labels to express
their income satisfaction than do people in couAtrfsfomeone in country B with the
satisfaction indicated by the dashed line wouldrefo be satisfied with his or her income,
while a person in country A with the same actuabme would report “not satisfied.” The
frequency distribution of self-reports in the twauatries would suggest that people in country B
are more satisfied (or less dissatisfied) withrthrome than those in country A—the opposite
of the true income satisfaction distribution. le fiierature, the phenomenon that different

countries or socio-economic groups use differespoase scales is called Differential Item



Functioning (DIF; see, e.g., King et al., 2004)r@oting for these differences in the response

scales is essential to compare the actual incotigfegdion distributions in the two countries.

Figure 1. Comparing self-reported income satisfaction

Country A

t

Very Sat. Neithe Not Very dissatisfied
satisfied s.nord. satisfied

Country B

Very Satisfied Neither Not Very dissatisfied
satisfied sat. nor dis  satisfiet

Vignettes can be used to do the correction andbtaiman unbiased estimate of the
translation from income to satisfaction. A vigneidteestion describes the satisfaction of a
hypothetical person and then asks the respondeviaiaate the satisfaction of that person on the
same five-point scale that was used for the s@lbiteof their satisfaction. Since the vignette
descriptions are the same in the two countriesyitigette persons in the two countries have the
same actual income satisfaction. For example, resmds can be asked to evaluate the income

satisfaction of a person whose satisfaction isrglwethe dashed line. In country A, this will be



evaluated as “not satisfied.” In country B, thelaaion would be “satisfied.” Since the actual
level of satisfaction is the same in the two caestrthe difference in the country evaluations
must be due to a different threshold (DIF).

Vignette evaluations thus help to identify diffeces between the response scales. Using
the scales in one of the two countries as the beadh the distribution of evaluations in the
other country can be adjusted by evaluating therthertenchmark scale. The corrected
distribution of the evaluations can then be comp&oethat in the benchmark country—they are
now on the same scale. In the example in the figbre will lead to the correct conclusion that,
on average, people in country A are more satisfigdl their incomes than people in country B.

The assumptions underlying the vignette correctaymeswofold. The first isesponse
consistency:a given respondent uses the same scale for galftseand vignette evaluations.
King et al. (2004) and Van Soest et al (2007) pitewavidence supporting this assumption for
vignettes on vision and drinking behavior, respatyi, by comparing vignette corrected self-
reports with an objective measure. The second ggsumisvignette equivalenceo systematic
differences in the interpretation of a given vigadietween the different groups of respondents
(so that systematic differences in evaluationdaesto DIF only). Since we have given the
vignette households an income that relates todhatcy specific median, this assumption is
valid if respondents evaluate on the basis ofikedahcome compared to the country median (in
line with relativity of satisfaction; e.g. Van déaft et al, 1985). At the time of the survey the
median income in the US was, in terms of purchapower parity, higher than the median
income in the Netherlands. As a consequence, itbedie case that US vignettes are

interpreted more positively than Dutch vignetteslifolute income level also plays a role. In the



concluding section, we will discuss what the di@tiand magnitude of this bias would imply

for our results.

3.2. Econometric Model
We will apply the vignette approach to income gatison, using vignettes not only to

obtain international comparisons corrected for i, also for comparisons of different groups
within a given country. Our model explains respondeself-reports on satisfaction with their
own household incomes as well as their reportsioome satisfaction of hypothetical vignette
persons. Self-reports are modeled as a functisaspiondent characteristi¥s(including
household income, a country dummy and interactodradl characteristics with that dummy) and

an error termg by the following ordered response equation:
(1.1) Y =Xb+e; e~ N(0,5), e independent ofX
(1.2) Y =jift) <Y £, j=1,..5

The thresholds’} between the categories are given by

t=¥,1=¥ tEg X+ y.r=t U exp(' X ), F 23,4

(1.3)
u ~N(0,s2), u independent of  and the otheoeterms in the mod:

As noted before, the fact that different responsleise different response scaldsis called

“differential item functioning” (DIF). The ternu, introduces an unobserved individual effect in

the response scale. It implies that evaluatiordiftérent vignettes are correlated with each other
and with self-reports (conditional of), since some respondents will tend to use higkstiolds
and others will use low thresholds in all their lexaions.

Define a benchmark respondent with characteri3tiesX(B). The DIF adjustment

involves comparing’” to thresholdst | rather thart, , wheret lis obtained in the same way as



t) but usingX(B) instead ofX.. A respondent’s reported satisfaction is computsdg a
benchmark scale instead of a respondent’s own.sEaie does not give an adjusted score for
each individual (sinc&, is not observed) but it can be used to simulajieséetidistributionsof
Y; for the whole population or conditional upon saofh¢he characteristics .

Using self-reports on own income satisfaction ppgrameterg and g* are not
separately identified, only the difference betweeand g*. For example, consider country

dummies: people in two different countries can heyatematically different income
satisfactions, but if the scales on which they regieir income satisfaction can also differ

across countries, then self-reports are not entuglentify the income satisfaction difference
between the countries. The vignettes will be usedentify »and g* separately.

The evaluation#; of vignetted=1,...,L are modeled using similar ordered response

equations:

(1.4) Yi=q +e

(1.5) Y = jif tit <Y £, j=1,..5

(1.6) e ~ N(0,s?), independent of each other,@f  and¥

Thus the vignette evaluations are simply modeleduasmies — they do not depend on
respondent characteristi¥g(the assumption ofignette equivalenceyince the only variation
across vignette descriptions is the level of incg¢sa® above), one can interpret the dummies as
indicating how the income of the vignette persotrasslated into satisfaction by the respondent.

The translation of the satisfaction into verbaklsifollows the same scheme as for self-reports.

10



The maintained assumption here is thdre$ponse consistency’'meaning that the thresholds
t) are the same for self-reports and the vignettes.

With these assumptions, it is clear how vignettdweations can separately identifyand
g (=4g,...,g): From the vignette evaluations alog, g, ¢,,..g,can be identified (up to the
usual normalization of scale and location). Froifigports, b can then be identified in

addition. Thus the vignettes can be used to sbleedentification problem due to DIF

4. Empirical Results
This section highlights our main empirical finding¥e first describe what our data

imply for satisfaction with own income in the USdaihie Netherlands and next summarize the
distribution of answers given by Dutch and Americaspondents to the income vignette
questions. The third subsection discusses our pammeter estimates determining the level of

own satisfaction with income and well as the thoddlparameters in both countries.

4.1. Levels of self- reported income satisfaction
Respondents are first given a set of questionsgskem to rate their own level of

satisfaction with their incomes on the five poiety satisfied to very dissatisfied scale. Table 1
summarizes responses obtained from the Dutch aretidam samples for income satisfaction.
In spite of the fact that on average incomes agkdriin the United States than in the
Netherlands (compared in terms of purchasing p@agty), Americans appear to be much less
satisfied with their incomes than the Dutch aratysSiour percent of Dutch respondents say that
they are either satisfied or very satisfied witkithotal household income. The comparable
fraction for Americans is 46%—eighteen percentagjatp lower than the Dutch. Similarly, a
much larger fraction of Americans respond that thesyeither not satisfied or very dissatisfied—

a third of Americans compared to 13% amongst thiefd @ his avoidance of the extremes and
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rush to the middle is a common feature of Dutclpoases to subjective scale questions and is

similar to what we have documented in prior workotimer outcomes (Kapteyn et al., 2007).

4.2. Responses to Vignette questions on satisfaction
We gave the Dutch and US Internet respondentsttigmin the domain of income

satisfaction. All vignettes were presented withei a female or male name, which was
randomized across respondents. Vignettes werergessa random order to eliminate any order
effects. Comparing the rank ordering of vignettaleations across respondents shows that
different respondents tend to order vignettes énslime way — in less than 0.5% (13 cases) of all
pairs of vignette evaluations evaluated by the sa@spondent, the evaluation of the higher
income vignette is worse than that of the lowepbme vignette.

Table 2 summarizes responses obtained for bothtices per vignette. There are four
vignettes which we index one to four with the lotwasmber representing the lowest income
used in the vignette. As with the self-ratingstadit own incomes, Americans are less satisfied
than the Dutch with the incomes of hypotheticaheiie persons at all four income levels. Note
that in terms of PPP comparison, the American \igrteouseholds have higher incomes than
the Dutch, making the fact that the Americans eatalthe vignette incomes as less satisfactory
even more striking.

These between country differences narrow subslanéis we increase incomes of the
hypothetical vignette person. For example, at Ibetbe and four times the median country
incomes, there are relatively small differencesvieen the Americans and the Dutch. Much
larger differences appear at lower country incorresty-five percent of Americans say that the

vignette person should not be satisfied with theiareincome compared to 22% of Dutch
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respondents. If the vignette person was at thetvogoint of half the median income, 47% of

Americans say that they should be very dissatisgf@dpared to 27% of the Dutch.

4.3. Parameter Estimates
The model presented in Section 3.2 was estimated tise self-evaluations and

vignettes in the Dutch CentERpanel and the RAND Acaa Life Panel. The equations for
income satisfaction and for the thresholds corredpm to that domain include a complete set of
interactions with a country dummy for the Uniteat8s. We also estimated the simpler model
that does not allow for DIF, which for the self-@ssments is similar to a standard ordered probit
for self-assessed income satisfaction that woulddtained in the current literature.

Table 3 lists estimated parameters and associttedasd errors for satisfaction with
own income. We estimated an ordered probit modeddtisfaction with own income both with
(DIF) and without (no DIF) the correction for difet thresholds used by respondents within
and across both countries. Differences betweere ttvgs model estimates inform us about the
impact of the threshold correction on the parametémates in the income satisfaction equation.
Table 4 summarizes the impact of co-variates ih loountries on the placement of each of the
five thresholds in the income satisfaction domain.

Table 3 lists parameter estimates for ordered gdbr self satisfaction with income
where the scale is from good to bad (1: very satist..., 5: very dissatisfied). Demographic
variables include dummy variables for whether #spondent is female, married, and dummies
for age categories 40-50, 51-64, 65+ (the omittedigis under 40 years old). Education is
separated into three groups—Iow, medium or high wie low education group as the omitted
category. In the United States, High school Gragloatess is coded as low education, and Post

College degrees as high education, with the medjwouap including all others between these
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two. In the Netherlands, the medium group hasnméeliate vocational or general training, and
the high education group has higher vocationahingi or any university degree. The low
education category has everyone with primary scbhotyl or lower vocational training.

Income is measured as the logarithm of equivalfaedly income, defined as the
logarithm of family income minus the logarithm ainily size. Dutch incomes are transformed
to US$ incomes using the same transformation #seiincome vignettes — based upon
equalizing median incomes in the two coun&iéeg family size is a separate regressor in part
to test for the impact of this functional form of aquivalence scale. Finally, a dummy variable
is included indicating whether the respondent isking.

Our preferred model—the one with DIF (adjustingttmeshold differences) — is
contained in the last two columns. Our estimatdgate relatively small, but statistically
significant, differences in income satisfaction amadhe Dutch in terms of most observable
attributes. To illustrate, in the Dutch sample ¢hare no differences in satisfaction with own
income by gender, age or work status. Higher incdoes make the Dutch more satisfied with
their income situation, a relationship that is hygstatistically significant. Conditional on own
income, higher education also makes the Dutch reatisfied with their income; one
interpretation of this is that this is a permarianbme effect. Individuals with higher education
enjoy higher permanent income. An alternative axgti@n is that the self-reported household
income measure we use is imperfect, and educat®mqgs the deviation between this measure
and actual family income. Finally, conditional dretequivalized income and family size,

married Dutch respondents are more satisfied Wweir income. One interpretation of this

2Since incomes are entered in log-form this only aff ects intercepts in
estimated equations
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finding is that the economic benefits of livingta® instead of one are greater than the extra
income married people receive in terms of holdiggiealized income constant.

Turning to our estimates of differences in paramsdbetween the two countries and thus
implicitly the US parameters, there are many mdffergnces in income satisfaction in terms of
the attributes included in the model among Amesgocaompared to the Dutch and many across
country differences as well. Similar to the Duttttere are no statistically significant gender
differences in income satisfaction among Americams the estimated age and education
patterns in income satisfaction are not all thiedent. While working had no effect on income
satisfaction for the Dutch, American workers armewhat less satisfied with their incomes than
American non-workers. There also appear to be femsenomies of scale with marriage among
the Americans but a lot more economies of livingetbier with children given the sharply
negative estimate for log family size among the Acaas.

The most important variable for comparing the twartdries is income. The impact of
log income on income satisfaction is much more pumtced in the US compared to the
Netherlands (twice as large in the US). Americagsime much more satisfied with their
incomes at high incomes levels and much less matiiian the Dutch at low incomes levels.
Conditional on income, higher education makes Acaers even more satisfied than it does for
the Dutch, but the differences in the educatioeatff are not significant.

A central question is how important the correctitorshreshold differences within and
across countries are in our interpretation of thiekionships with income satisfaction. It turns
out to be quite important. This question is fidtisessed by comparing the parameter estimates
in the model without DIF to the model with DIF. Vihthe Dutch main effects mostly have the

same sign, the estimated magnitudes are subshaudiférent in several instances. For example,
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for the Dutch the DIF estimate of high educatiordigl2 while it is -0.28 with DIF. Similarly for
the Dutch the estimated impact of marital statUs0& larger when taking into account
threshold differences than when not. Most importr estimated effect of income on income
satisfaction in the United States is fifty perceigther when differences in response scales are
taken into account. (-1.21 compared to -0.81).

The (interaction of the) US dummy (with the constanm) is difficult to interpret, since
other regressors do not have mean zero. Insteiadyétter to look at predicted systematic parts
for ‘average’ Dutch and US respondents. Accordoesults allowing for DIF, these
predictions are very similar using Dutch and USapaeters (1.146 and 1.155 for the Dutch
average and 1.291 and 1.318 for the US averagle;difi¢rences are insignificantly different
from 0). This indicates that, once a correctionddf is made, the own income evaluation of the
average respondent in both countries hardly dependse scale he or she uses.

Not correcting for DIF, however, would have leadtsignificantly different conclusion.
With the Dutch and US parameters of the self-evaloathe average Dutch respondent’s
predicted systematic part would be 1.230 and 1.6&pectively, and for the average US
respondent the numbers would be 1.331 and 1.7@@gesting that in the US, much higher
incomes are needed to be equally well off. In féws is the interpretation in the existing
literature. The result allowing for DIF shows thiaits is completely due to the fact that the
average US respondent uses a less positive respoaisethan the average Dutch responéent.

Differences between standard ordered probits amdnibdel with a DIF correction shows

how misleading simple cross country comparisonsbegreven with seemingly identically

3An equivalent way of showing this would be to defin e the regressors in
deviations to their (overall, Dutch or US) means. T he US dummy would then
become small and insignificant in the model with DI F, and positive and
significant (and equal to about 0.43) according to the model without DIF.
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worded questions. We find that the DIF correctibargyes our conclusion with respect to levels
of income satisfaction in both countries. Moreowerfind that variation in income satisfaction
is much steeper in the US as income rises thanertional models would indicate.

The reasons for the impact of threshold differerme how we interpret satisfaction with
income can be seen if we examine parameter essrf@téhresholds contained in Table 4. In
these models a negative coefficient means thag@orelent sets a tougher standard on income
satisfaction—that is, it takes a higher incomeedaétisfied with one’s income. Because of this,
if an estimated coefficient is negative fewer peapith this trait will be satisfied with their
income. The opposite is true for an estimated pestoefficient—people with this trait will
tend to move their threshold to the right (so thet less demanding) and more of them will be
satisfied with their incomes.

To illustrate the implications of these estimatedficients on the thresholds, examine
first the set of estimated coefficients that agplyhe first threshold—that is the threshold that
separates the “Very Satisfied” from the “Satisfiedlidging by the estimated main (Dutch)
coefficients, there does not appear to be a gesdtaf heterogeneity amongst the Dutch in how
they set this threshold. In particular, Dutch ineolevels do not seem to alter the placement of
this threshold very much.

There are many significant American interactionstinibutes, implying that Americans
are much more heterogeneous in the threshold teyoudistinguish between an income that is
very satisfactory from one that is just satisfagtdm particular, the negative coefficient on the
income interaction with being an American indicétest higher income makes Americans more
demanding on this particular threshold. Higher mecAmericans are less likely to say they are

very satisfied with the same level of high incomart are low income Americans. Two other
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attributes that appear to matter are family sizkeducation where an increase in family size or
in education (controlling for equivalized incomeakes an American respondent more
demanding on this threshold.

The other thresholds are more difficult to intetmiace they are all adjustments relative
to the first threshold just discussed. But in gahButch attributes appear to matter much less
than American attributes in setting these threshalttl increases in income make Americans
more demanding. An interesting contrast takes phacthe fourth threshold—the one between
dissatisfied and very dissatisfied. In this casghér income makes the Dutch less demanding
but the Americans more demanding.

The threshold predictions for the average Dutcb®$respondents confirm what we
already saw in the data: the thresholds using thep&fameters are always significantly lower
(and very similar using the average US or the gygeeButch sample characteristics), indicating
that response scales of US respondents are morenderg than response scales of Dutch

respondents, keeping characteristics fixed at ssoreeage level.

5. Model Simulations
A transparent way of understanding the implicatiohsur approach is to simulate the

distribution of satisfaction with income in the twountries for different parameter values.
Essentially we first simulate the Dutch distributiof self-reported income satisfaction and then
replace various sets of parameters by the correlgpg®merican values. Table 5 presents the
results of these simulations by four age groups-sd¢hess than 40, 40-50 years old, 50-64 years
old, and at least 65 years old. The first row facteage group summarizes the distribution of
satisfaction with income for the Dutch using theeam parameters. The second row simulates the

Dutch distribution if we replace the parameterthimm Dutch satisfaction equation (i.e. Table 3
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with DIF) by the American parameters. The third r@places Dutch thresholds by American
thresholds (cf. Table 4). The fourth row repladé®atch parameters by American parameters.
The fifth row simulates distributions for the Amean sample using American parameters.

To illustrate, in the age group of those less #@uyears old, comparing the first and fifth
row shows that 10% of the Dutch claim that theywame satisfied with their incomes, compared
to 6% of Americans. The differences between thent@s are even larger at other satisfaction
levels, where for example 15% of Dutch respondsaysthat they are dissatisfied with their
income compared to 35% of Americans. In generalnvtheir own country specific thresholds
are used, more Dutch than Americans are at letistied with their incomes and fewer of them
are dissatisfied with their incomes.

The second row in each panel shows that replacutgiDparameters in the own income
satisfaction equation by American parameters doéeseally change that conclusion. The
distributions in the second row of each panel @y gimilar to those in the first row.
Apparently, the source of the difference betweenbtch and the Americans does not
fundamentally lie in differences in their respeetimcome satisfaction equations.

However, if the Dutch had American thresholds iadtef their own (the third row of
each panel), the situation would be quite diffefarthat the Dutch distribution of happiness with
their income in all age groups looks almost ideaitio the American distribution of income
satisfaction. That conclusion does not change apbly if we also assign the American
satisfaction parameters to the Dutch, as one wexpect in view of the comparison between the
first and second row. Thus, the results stronggygsst that most of the observed differences in
the raw data between the Dutch and the Americans lhe scales they use (the thresholds

separating the various verbal labels).
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We will illustrate why this happens by first consithg the highest ‘very satisfied’
threshold. Our estimates indicate both that owonme increases overall income satisfaction
(Table 3) and that high income Americans have nderaanding standards than the Dutch on
what income is necessary to be very satisfied imitbme (Table 4).

Since income satisfaction is increasing in incoat&jbutes of respondents around the
threshold between very satisfied and satisfiedtase of higher income respondents. Thus, we
should be using the comparative thresholds of migitdme Americans and higher income
Dutch in making the Dutch adopt the American thoédé. Our estimates show that higher
income Americans are more demanding than highenecDutch so having the Dutch look like
Americans at the very satisfied threshold basicallkes the Dutch set a higher standard (higher
income) for claiming to be very satisfied with thieicomes. Consequently, fewer Dutch will
claim that they are very satisfied with their ineesnMoreover this effect is strong enough that
the hypothetical Dutch distribution of very satsfiis almost identical to the American one.

Next examine the other end of the income satisfadistribution—the threshold
between dissatisfied and very dissatisfied. Thatipesassociation of own income with income
satisfaction now implies that on average attribofegspondents around this threshold are those
of lower income Dutch and American respondents. 83tenated steeper effect of income on
this threshold now implies that Americans woulddss demanding than the Dutch. That is, they
would be less likely to translate a satisfactiorelento the verbal category “very dissatisfied”.

On the other hand however the coefficient on incamtbe satisfaction equation is larger for
Americans, which implies a lower level of satisfantwith income at low levels. Indeed we see
(comparing the first two rows in each panel) thaing the Dutch the US satisfaction parameters

leads to an increase in the number of Dutch whelassified as very dissatisfied.
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6. Conclusions and interpretation
In this paper, we have used vignettes to disefgadagterminants of income satisfaction

within and across countries from the verbal scpsple use to express this satisfaction. We find
that the verbal scales are different across thaeieinds and the U.S. and also among country
residents, particular in the United States. Cdimgdor the differences leads to very similar
distributions of income satisfaction in sharp castrto the large differences between the two
countries in the raw data. In this case, not duljgsor response scale differences between
countries can lead to very misleading inferencesibbross-country differences in life
satisfaction. At the same time, applying the DIFrection has an appreciable impact on some of
the parameters in the income satisfaction equaioninstance, the effect of own income on
income satisfaction of Americans increases sulisthmvhen we estimate the model with DIF.

Anchoring vignettes provide additional informatioat making use of this requires
additional assumptions, as discussed in secti@n8.assumption is vignette equivalence: it
implies that a hypothetical family with US mediaixcome is evaluated in the US in the same
way as a family with the Dutch median income in Netherlands, keeping response scales
constant. As discussed, above, a deviation fromassumption in the sense that absolute income
matters, would reinforce our findings, since the pgjusted median income in the US is higher
than in the Netherlands. Therefore, none of outigti@e conclusions would change.

In the debate about the cross-national relatidwéxen income and income satisfaction
the incomparability of response scales has beanrecognized. Vignettes are an obvious
instrument to get at the incomparability issue. @sults suggest that after the vignette
corrections the distributions of income satisfatt@woe not all that different across the two
countries. It will be of interest to expand thelgsis to more countries to see what light vignette

corrections shed at the Easterlin paradox.
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Table 1
Self Satisfaction with Income

Self report: How satisfied are you with the tot@come of your household?

Country
NL us
Very satisfied 9.9 6.5
Satisfied 53.6 39.4
Not satisfied or dissatisfied 23.6 21.5
Not satisfied 10.3 27.4
Very dissatisfied 2.7 5.2

24



Table 2
Vignette Evaluations for Income Satisifaction in Utited States and Netherlands

Income Satisfaction Vignettes 1 2 3 4
Income in Vignette Half Median Twice Four Times

Median Median Median

NL usS NL US NL usS NL us
Very satisfied 0.8 1.1 5.1 2.7 39.6 38.0 74.9 69.5
Satisfied 6.2 0.7 32.2 23.3 50.0 46.0 20.1 22.7
Not satisfied or dissatisfied 15.4 9.1 40.3 289 7 7. 109 3.1 4.9
Not satisfied 50.7 42.4 20.0 37.9 2.2 4.7 1.0 2.2
Very dissatisfied 27.0 46.8 2.4 7.1 0.6 0.4 1.0 0.7
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Table 3

Satisfaction with Own Household Income

Model without DIF Model with DIF
s.e. s.e.
Constant 4.73* 0.27 5.38* 0.40
Female -0.03 0.05 -0.04 0.06
Married -0.50* 0.09 -0.74* 0.10
In family size -0.08 0.08 0.09 0.09
Age 40-50 -0.06 0.07 -0.06 0.08
Age 51-64 0.07 0.07 0.09 0.08
Age 65+ -0.19* 0.09 -0.11 0.11
Ed med -0.01 0.06 -0.06 0.07
Ed high -0.28* 0.06 -0.42* 0.08
Working -0.02 0.06 -0.04 0.07
In eq income -0.30* 0.03 -0.36* 0.03
Interactions with dummy US
Constant 5.49.* 0.50 7.73* 0.66
Female 0.05 0.08 -0.10 0.10
Married 0.27* 0.12 0.48* 0.15
In family size -0.48* 0.12 -0.94* 0.15
Age 40-50 0.12 0.11 0.26+ 0.14
Age 51-64 -0.11 0.12 0.00 0.14
Age 65+ -0.26+ 0.15 -0.11 0.19
Ed med 0.05 0.11 -0.12 0.14
Ed high 0.07 0.11 -0.22 0.15
Working 0.22* 0.09 0.23+ 0.12
In eq income -0.51* 0.05 -0.74* 0.07

* indicates significance at the 5% level andhdicates significance at the 10% level.



Table 4

Thresholds of Estimated Equation for the Self Assesent: Income

In (Threshold 2 — In (Threshold 3 — In (Threshéld
Threshold 1 Threshold 1) Threshold 2) Threshold 3)
s.e. s.e. s.e. s.e.

Constant 0.00 0.00 0.43+ 0.23 0.67* 0.37 -1.02* 304
Female 0.04 0.06 -0.04 0.03 -0.01 0.05 0.64 0.05
Married -0.14 0.09 -0.03 0.06 0.01 0.09 0.07 0.09
In family size 0.96 0.08 0.06 0.05 -0.01 0.08 0.13 0.08
Age 40-50 0.09 0.08 -0.08+ 0.05 0.11 0.07 -0.00 70.0
Age 51-64 0.08 0.08 -0.10* 0.05 0.23* 0.07 -0.04 070.
Age 65+ 0.16+ 0.10 -0.10 0.06 0.30* 0.09 0.03 0.10
Ed med 0.05 0.07 -0.08+ 0.04 -0.04 0.06 0.16* 0.06
Ed high -0.08 0.07 0.00 0.04 -0.09 0.06 0.20* 0.07
Working -0.01 0.07 -0.01 0.04 -0.01 0.06 -0.02 0.06
In eq income -0.04 0.03 0.02 0.02 -0.08* 0.03 0.11* 0.04
Interactions with dummy US
Dummy 2.14* 0.59 -0.84+ 0.51 -0.94 0.58 2.13* 0.62
Female -0.16+ 0.09 0.07 0.06 -0.29* 0.09 -0.03 0.08
Married 0.17 0.13 -0.04 0.09 0.11 0.13 -0.11 0.11
In family size -0.34* 0.13 -0.01 0.09 -0.09 0.13 18 0.11
Age 40-50 0.15 0.13 0.01 0.09 -0.09 0.12 -0.09 0.10
Age 51-64 0.08 0.13 0.09 0.09 -0.26* 0.13 0.00 0.10
Age 65+ 0.18 0.18 0.04 0.12 -0.27 0.17 -0.03 0.15
Ed med -0.41* 0.13 0.16+ 0.09 0.15 0.12 -0.17 0.10
Ed high -0.43* 0.13 0.04 0.09 0.21+ 0.12 -0.23* 0.1
Working -0.03 0.11 0.03 0.07 0.04 0.11 0.11 0.09
In eq income -0.20* 0.06 0.06 0.05 -0.11+ 0.06 70.1 0.06

* indicates significance at the 5% level.

+ indicates significance at the 10% level.



Simulations from Model: Percent Distribution of Income Satisfaction

Table 5

Very Not Satisfied/ Very

Satisfied Satisfied Dissatisfied Dissatisfied Diisfeed
Age group younger than 40
Dutch using own thresholds 10 49 24 15 2
Dutch using US self- assess equation 12 48 21 13 6
Dutch using US thresholds 5 32 26 33 4
Dutch using all US parameters 5 32 25 34 4
US using US thresholds 6 31 21 35 8
Age group 40-50
Dutch using own thresholds 12 49 25 12 2
Dutch using US self- assess equation 12 45 25 14 5
Dutch using US thresholds 9 36 26 25 4
Dutch using all US parameters 9 36 25 27 3
US using US thresholds 9 35 22 29 5
Age group 50-64
Dutch using own thresholds 11 46 29 12 2
Dutch using US self- assess equation 13 45 26 12 4
Dutch using US thresholds 8 37 24 27 4
Dutch using all US parameters 8 37 23 28 3
US using US thresholds 10 37 20 27 6
Age group 65 and older
Dutch using own thresholds 16 51 25 8 1
Dutch using US self- assess equation 12 48 21 13 6
Dutch using US thresholds 5 32 26 33 4
Dutch using US thresholds 16 43 21 19 1
US using US thresholds 17 38 21 21 3
All age groups
Dutch using own thresholds 12 48 26 12 2
Dutch using US self- assess equation 15 46 23 11 4
Dutch using US thresholds 9 36 25 26 3
Dutch using all US parameters 11 36 22 26 5
US using US thresholds 9 34 22 29 6

28



