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ABSTRACT. Cultural differences in response to the Satisfaction With Life Scale
(SWLS) items is investigated. Data were fit to a mixed Rasch model in order to
identify latent classes of participants in a combined sample of Norwegians (N = 461)
and Greenlanders (N = 180). Initial analyses showed no mean difference in life
satisfaction between the two subsamples. After transforming the ordinal raw scores
into interval scales while simultaneously controlling for response bias, different re-
sults appeared. First, approximately 80% of the participants in the Greenlandic
subsample fit a latent class with a large degree of random responding to the SWLS.
Second, relative to the Norwegians, more Greenlanders were using extreme cate-
gories in responding to the SWLS. After statistically controlling for this tendency,
Norwegians were in general more satisfied with their lives than Greenlanders. Third,
Greenlanders who belonged to one specific latent class were more satisfied than their
Norwegian counterparts. A salient feature of this class was the relative unwillingness
of respondents to change the circumstances of their lives if they were given such an
opportunity. The above results are a reminder of the care that must be used in
analyzing survey data across cultures. The analytical strategy applied in the article
offers an improved approach to handling such data.

KEY WORDS: Greenland, item response modeling, Norway, satisfaction with life,
subjective well-being

INTRODUCTION

In the hermeneutic tradition of verstehen established by Dilthey,
Weber, and others, meaning was the most important component of
social science. To understand human behaviour we need to under-
stand the subjective orientation of the actors, the argument went.
Although it is well recognized that social and personality psychology
depends on subjects’ interpretations of the meaning of, say, survey
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items (e.g., Campbell and Fiske, 1959; Bem and Allen, 1974), a
common critique raised by qualitatively oriented researchers is the
following. Within self-report research in general, and in cross-cultural
versions of it in particular, too much weight is placed on the
assumption that questionnaire items are interpreted in the same way
by all respondents. Some researchers even attribute the slow progress
of academic psychology to this assumption (Jackson, 1984; Smedsl-
und, 1988; Scheff, 1997; Gigerenzer, 1998; van de Vijver and Leung,
2000).

Alan P. Fiske argues that it is virtually impossible to explore the
variation of meaning across cultures without participant observa-
tion fieldwork (Fiske, 1995). Although we agree with the impor-
tance of investigating the diversity of meanings both between and
within cultures, we disagree that such analyses are impossible
without participant observation. To the contrary, this article sug-
gests that survey data, when analysed by means of a mixed Rasch
model, will provide a systematic determination of relational mean-
ing of the items in a multi-item self-report scale. In the case of life
satisfaction, we believe that this procedure generalizes to the
broader issue of understanding how important elements of people’s
everyday lives are being diversely evaluated by different groups of
people. The method may thus contribute to a more sophisticated
understanding of the configuration of features making up the con-
cept of life satisfaction.

Satisfaction with Life

Life satisfaction is one of the major components of subjective well-
being, and both concepts, with different levels of specificity, refer to
the summation of evaluations regarding a person’s life as a whole.
Ruut Veenhoven provides a review of the development of this
concept (Veenhoven, 1996), in which he argues that a distinction
between objective and subjective aspects of life satisfaction was
developed in the 1960s and a separation between overall and domain
satisfaction took place in the 1970s. Another development in the
1970s was the distinction made between “‘cognitive” and ‘‘affective”
components of the satisfaction with life concept. In current literature
on subjective well-being, the concept of life satisfaction is sometimes
used interchangeably with the term happiness, as the correlation
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between the two is usually found to be very high (in the area of .80
or above, e.g., Eid, 1997; Schyns, 1998; Schwarz and Strack, 1999;
Vittersg, 2003).

Although the field of life satisfaction and happiness research has
been fortunate to have a number of self-report studies on life satis-
faction with large, representative surveys, it is now time for well-being
researchers to move beyond the level of simple cross-sectional and
correlational studies (Diener and Lucas, 2000). One step in this
direction is to further investigate different meanings the concept of
life satisfaction has both between and within cultures.

The Measurement of Meaning

In social and personal psychology, meaning is often analysed by
reducing sets of questions answered by samples of persons to a few
generalizable quantities. For example, Osgood and his colleagues
(Osgood et al., 1957) made one of the first attempts to measure
meaning by asking subjects to rate words on 50 different bipolar
scales, such as happy—sad or slow—fast. A quantitative analysis re-
vealed that these adjectives could effectively be reduced to three
factors (i.e., evaluative, potency, and activity). However, word
meaning is extremely complex (e.g., Murphy, 2002), and Osgood’s
procedure could not be a complete representation of meaning, be-
cause it does not provide the information necessary to tell what the
word means when it is used. The three factors are far too vague to
represent the specific meanings of words. Osgood (1969) later re-
stricted his proposal of a three-dimensional meaning space to account
only for affective meaning.

One approach to meaning is based on response patterns given by
respondents on a restricted universe of questions or propositions.
This is provided when a particular Item Response Model (IRM) is
applied to a set of items with a fixed response scale (for example that
of a Likert format). The connection between IRT and the analysis of
meaning is covered by the logic that a sample of items is represen-
tative for the concept they intend to indicate. A latent response
pattern to these items may then be identified. If identified, such a
response pattern can be taken as evidence that the items have a
shared meaning in the population, or at least, the hypothesis of
shared meaning cannot be rejected.
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Shared meaning of items is a basic assumption in all measurement
theory. Any true quantification in social sciences presupposes an
underlying scale that is identical for the participants included in the
study. If such a scale is not established, comparisons made between
any two persons or groups of persons may be misleading for at least
two reasons. First, the meaning of the concept being compared may
not be the same for the two persons or groups of persons. Second, the
scale units upon which the measurement rest may not be the same for
the two persons or groups being compared. For example, a com-
parison of score level obtained in different groups is only meaningful
when the scale on which the scores are expressed has the same origin
(zero-point) and the same metric (scale units) across the different
groups (Poortinga, 1989). Furthermore, scores may not be equivalent
if items relate differently to the underlying content for the two indi-
viduals or groups. Item response theory is one way of transforming
survey data with unknown zero-points and scale units into a com-
parison scale with equal zero-points and similar metric (e.g., Bond
and Fox, 2001).

When combining item response theory and latent class analysis,
the researcher is not restricted to the assumption that all items are
understood unambiguously in the entire population. This means that
the assumption of homogeneity in a population can be relaxed. For
example, by reanalysing data from the Five-Factor Model of per-
sonality, Rost et al. (1997) discovered two latent classes in a 12-item
extraversion scale. A subsample of extraverts easily agreed with the
positive emotion facet of the extraversion construct (i.e., with items
such as “I am a cheerful person”, “I am a joyful and humorous
person” and “I am a happy-go-lucky optimist’), whereas another
subsample of extraverts tended to disagree with these items. The
meaning of positive emotions is thus differently related to extraver-
sion for different groups of extraverts. Somewhat similarly, in a re-
cent investigation of life events and subjective well-being, Lucas et al.
(2003) found that the impact of marriage and widowhood was dif-
ferently related to life satisfaction for different people. Although this
analysis was not based on latent classes, the results clearly demon-
strate how misleading a conclusion may be if the relations between
relevant variables are treated homogenously for an entire population.
Indeed, the idea that marriage will influence life satisfaction differ-
ently for people is commonsensical, and the lack of focus on these
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matters may be attributed to methodological rather than theoretical
restrictions. Thus, freeing up the classical test theoretical constraint
that the entire population must be homogenous in terms of their
reactions to either questionnaire items or life events may be an
important step in further developing the concept of life satisfaction.
In the current work, the mixed Rasch model will be utilized toward
this goal.

The Mixed Rasch Model

The Mixed Rasch Model belongs to the family of Item Response
Models (e.g., Embretson and Reise, 2000; Bond and Fox, 2001).
Briefly, it extends the polytomous Rasch model’s assumption that
item responses depend only on the trait of a person and the difficulty
of the item, to also include a mixture of latent classes (a more
technical description of the Mixed Rasch Model is provided by Rost
and Langeheine, 1997). The Polytomous Rasch Model (which
sometimes is referred to as the partial credit model) defines the
probability of passing each threshold of an ordinal scale. The
probability estimates, or threshold parameters, define the intersec-
tion points of each of two adjacent values on the ordinal scale, where
one of the response categories has highest probability. These prob-
abilities are often visually expressed by Item Characteristic Curves.
The model only holds if the threshold parameters are ordered, that
is, if the threshold difficulties increase with increasing scores on the
ordinal scale. The Mixed Rasch Model extends the Polytomous
Rasch Model by allowing differences in the threshold parameters in
two or more subpopulations of individuals. In contrast to ordinary
latent class models (e.g., Lazarsfeld, 1950), the model allows differ-
ences among respondents within a class by means of the ability (or
trait) parameter.

The trait parameter is corrected for the effect of a possible re-
sponse set on the original scale. The trait parameter is scaled at the
interval level. The Mixed Rasch Model also estimates the location of
each item on the latent trait under scrutiny, that is, the item location
parameter (which is called item difficulty parameter for dichoto-
mously scored variables). Finally, the Mixed Rasch Model provides
goodness-of-fit estimates for the entire model, for each of the items,
and for each participant.
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Compared with other approaches applied in comparisons of well-
being across nations, the Mixed Rasch Model has some impressive
advantages. First, the dispute over of psychological measurement
addressed, for example, by Michell (1990, 1999) is partly overcome
due to the transformation of ordinal raw scores into interval scales
with an additive structure. Second, the assumption that a sample
from a particular culture is homogenous, that is, that all its members
assign the same meaning to the items of an inventory is not made.
Third, since the mixed Rasch model provides goodness-of-fit esti-
mates for the degree to which the scoring pattern of each participant
deviates from the model’s prediction, aberrant respondents may be
excluded from further analyses. By excluding aberrant individuals,
the influence of measurement errors on the final results is reduced,
and the probability of class membership is increased.

Main Purposes of the Study

The current study will address the issue of cross-cultural comparisons
of self-reported well-being by discovering whether members of dif-
ferent cultures ascribe the same meaning to a set of survey items. To
this end, the Satisfaction With Life Scale (SWLS, Pavot and Diener,
1993) will be fitted to a Mixed Rasch Model. Examining group dif-
ferences in response patterns for the SLWS enables us to analyse the
possible heterogeneous meaning of items both within and between
cultures. Furthermore, we will analyse cultural differences in response
biases, and after controlling them, compare life satisfaction across
cultures on an interval scale rather than the original raw score scale,
which is only assessed at the ordinal level of measurement.

METHOD

Participants

We analysed a mixed sample of Norwegians (N = 461) and Green-
landers (N = 180). Data for the Norwegian subsample were collected
in 2000 and are approximately representative of the adult population
in Northern Norway, with a mean age of 47.8 years, ranging from 19
to 88, with a standard deviation of 15.8 years. The sample had 45.2%
females and is further described in Vittersg and Nilsen (2002). The
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Greenland data were collected in 2002 as a convenience sample
among the Inughuit of the Northwestern Greenland. It has a mean
age of 39.3 years (Range = 18-76, SD = 12.7) with 58.3% females. It
is further described in Biswas-Diener et al. (2003).

Measures

For both subsamples, the SWLS (Pavot and Diener, 1993) was
administered along with several other personality and emotional
inventories in self-reported questionnaires. The SWLS contains the
following items: (1) In most ways my life is close to the ideal; (2) The
conditions of my life are excellent; (3) I am satisfied with my life; (4) So
far I have gotten the things I want in life; and (5) If I could live my life
over, I would change almost nothing. The items are answered on a 7-
point Likert-scale according to the labels Strongly disagree (1); Dis-
agree (2); Slightly disagree (3); Neither agree nor disagree (4); Slightly
agree (5); Agree (6); and Strongly agree (7). The Cronbach alphas
were 0.87 for the Norwegian and 0.58 for the Greenlandic subsam-
ples, respectively. After recoding the scale into a five point scale (see
below), the metric and labels should read: 0 = Strongly disagree;
1 = disagree, 2 = Neither agree nor disagree; 3 = Agree; 4 =
Strongly agree.

Procedure

Using the Expectation-Maximization (EM) procedure in SPSS 10.0
for Windows, 37 missing data values were replaced with their im-
puted estimates. To reduce the cells of the multidimensional con-
tingency table, we rescaled the seven-point SWLS ordinal scale into
five response categories by collapsing the two lowest of the original
categories into one category, and similarly collapsing the two
highest categories (see for example Rost et al., 1997; Eid and Di-
ener, 2001 for analogous strategies). The SWLS was then fitted to a
Mixed Rasch Model using the WINMIRA software (von Davier,
2000). The number of latent classes were increased until an
acceptable goodness-of-fit was reached. When the p-values of both
the Pearson chi-square and the Cressie Read reached the level of
0.05 or higher, we considered the model fit to have been achieved
(von Davier, 2000). However, a widespread problem with chi-square
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parameters for survey data fitted to item response models, is that
the number of cells becomes substantially larger than the number of
observed answering patterns, bootstrapping is recommended as a
remedy (Langeheine et al., 1996). For our analysis, the boot-
strapped p-values were used to evaluate goodness-of-fit. For the
current data, appropriate fit coefficients were reached with four
latent classes. However, among the 641 participants in the original
data file, 73 showed severe deviations in their person-fit parameter
(i.e., digressions larger than two standard deviation from the ex-
pected fit). These persons were dropped, yielding a revised sample of
568 persons. There were no national biases in the proportion of
aberrant persons in the two countries; 18 (11%) and 55 (11%)
participants were removed from the Greenlandic and Norwegian
subsamples. The WINMIRA program also estimates the probability
of class membership. Based on these probabilities, a participant’s
class membership can, with some degree of certainty, be identified
and be grouped according to his or her class membership, to be
described later. Four classes were generated and the mean class
membership probabilities in our sample were 92%; 76%; 84% and
71% for classes 1-4 respectively.

RESULTS

National Differences

Table I shows mean scores for the rescaled 5-point SWLS, and the
mean of the rescaled person parameters estimated by the mixed
Rasch model for the Greenlandic and the Norwegian subsamples.
Presented in the Table are also the person parameter means for each
of the four groups. Clearly, splitting the sample into four latent
classes as well as using person parameters rather than raw scores
make a significant difference. Whereas no group difference in life
satisfaction was found for the raw scores, the Norwegian subsample
shows significantly higher life satisfaction compared with the
Greenlanders when the numbers were transformed into an interval
scale (MM = 1.17, SDN" = 1.95 vs. ME™" = (.64, SDE™" = 1.20,
p < 0.001). Similarly, Norwegians belonging to the first latent
class scored higher on the transformed scale than did Greenlanders
in this class (M(MRX" = 0.44, SDR" = 0.46 vs. MEreen = (.32,
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SD&re™ = 0.38, p < 0.05). For members of the third class, on
the other hand, Greenlanders showed higher life satisfaction as
measured both with the ordinal and the interval scale. (For the
transformed scale: MY™ = —0.15, SD5" = 1.63 vs. MEFe" = 1.26,
SD-LY" = 1.29, p < 0.01). All the four latent classes had different
group means on the interval scale (F [3, 564] = 218.9, p < 0.001).

Latent class Differences

The mean item location across the four classes were 0.17; —0.37;
—1.87; —0.47; and 2.54 for items SWLS1, SWLS2, SWLS3, SWLS4,
and SWLSS, respectively. The third item has the lowest item location
(—1.87), which means that this item is the easiest of the five to agree
with. Technically, the item location represents the mean of all
threshold parameters as defined above, and further explained below.
The analogy of item location to the original scoring procedure of the
SWLS would be to say that this item has the highest mean. Item 5 of
the SWLS is the hardest to agree with (analogous to the lowest mean
on the ordinal scoring). Figure 1 shows the locations for each item in
the four latent classes.

Class 1. With regard to item difficulty, all items are relatively close
to zero in Class 1, which indicates a poor discrimination among the
five SWLS items. Such a result could be due to random responses.
Moreover, the threshold parameters presented in Table II indicate a
tendency for members of this class to apply the extreme response
options of the scale (i.e., strongly disagree or strongly agree). This is
so because the relation between the threshold parameter and the
observed responses is not ordered (for an illustration of ordered re-
sponse category, see Figure 3). A response set is ordered when an
increasing level of the threshold parameter indicates that every re-
sponse category is representative for an interval of the individual
parameter dimension (von Davier, 2000). For Class 1, however, the
responses are highly unordered because the thresholds for the Cate-
gories 2—4 are lower than that for Category 1. Such a situation is also
referred to as ““‘quasi-categorization” because the number of response
categories in the scale does not reflect the quantitative structure of the
data. The middle categories operate in such a way that the probability
of someone in Class 1 to apply one of them is never greater than the
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probability of applying either a 0 (Strongly disagree) or a 5 (Strongly
agree). In other words, for Class 1 the SWLS does not discriminate
well between individuals high and low on life satisfaction. This is
further illustrated by the Warm’s modified likelihood estimate (WLE)
curve in Figure 2a. This curve indicates that even if the SWLS raw
scores increase, the latent trait parameter is rather stable around the
zero-point. Furthermore, the raw score distribution in this class is
negatively skewed, with most scores in the range of 15-18 on the 0-20
point scale (i.e., indicating high proportion of extreme scores at the
upper end of the scale). Recall that in the interest of reducing the
number of cells in the contingency table, the original 5-35 SWLS
range is transformed to a 0-20 scale. Combining the information
from Figures 1 and 2 with the threshold parameters in Table II, one
has the impression that the members of Class 1 have randomly re-
ported responses to the SWLS items, except for their tendency to
apply the strongly agree option.

Class 2. Members of Class 2 avoid both the low and the high
extreme scores. This can be seen because the threshold of passing to
the second category (which represents threshold 1) is generally very
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Figure 1. Ttem difficulties for the five SWLS items in four latent classes.
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TABLE II

Threshold parameters and item location for the five SWLS items across the four
latent classes

Class Item Item Threshold
location
1 2 3 4

1 1* 0.21 1.54 -0.30 -0.98 -0.98
1 2% -0.08 0.38 0.80 —0.55 -0.96
1 3% -0.41 0.31 -0.24 -0.50 -1.21
1 4% 0.12 0.75 0.10 -0.16 -0.21
1 5% 0.17 1.73 -0.81 0.28 —-0.53
2 1 -0.12 -7.12 0.58 1.03 5.02
2 2% -1.12 -8.12 -0.05 -0.24 3.93
2 3* -1.79 -8.79 3.21 -3.69 2.11
2 4* 0.50 —-0.68 -0.84 0.77 2.74
2 5 2.53 0.60 1.57 1.57 6.40
3 1 0.49 -3.45 —-1.48 2.46 4.40
3 2 1.01 -2.92 -2.06 1.99 7.04
3 3 -1.77 -8.10 -2.43 0.35 3.11
3 4 -0.22 -3.04 -1.41 1.61 1.96
3 5 0.48 -1.02 -0.19 1.37 1.81
4 1 0.13 -6.87 0.13 0.137 7.13
4 2 -1.28 -8.28 -1.28 -1.28 5.72
4 3 -3.53 -10.53 -3.53 -3.53 3.47
4 4 -2.29 -9.29 -2.29 -2.29 4.71
4 5 6.97 1.63 6.46 8.33 11.45

Notes: * = Unordered response categories.

easy, whereas the threshold of passing to the last category is very
difficult. This pattern indicates that only people with extremely low
levels of life satisfaction would apply the Strongly disagree option.
Here is an example. For Item 3, only people with a latent life satis-
faction score lower than 8.8 standard deviations below the mean
would check this option. Moreover, Figure 1 reveals that this class
easily agrees with statements such as “The conditions of my life are
excellent” (Item 2) and “I am satisfied with my life” (Item 3) on the
one hand, but tends to disagree with the statement “If I could live my
life over, I would change almost nothing” (Item 5). So, even if the
members of Class 2 agree that their life conditions are excellent, they
would consider changing their life if they were able to do so. The
threshold 4 on Item 5 is very high for Class 2. This means that it is
very rare to give high scores on this item.
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A problem with Class 2 is the unordered thresholds. However, the
quasi-categorization is not as severe as it was for Class 1. First, it is
only items 2, 3, and 4 which are unordered. Second, for items 2 and 4,
the thresholds are only mildly reversed (—0.05 vs. —0.24 for thresholds
2 and 3 on item 2; —0.68 vs. —0.84 for thresholds 1 and 2 on item 4).
The main problem for Class 2 is related to item 3. As indicated by
thresholds 2 and 3 (Table II), for no level of life satisfaction on this
item is the probability for answering 2 (Neither agree nor disagree)
higher than answering either 1 (Disagree) or 3 (Agree). The trouble
with the midpoint category (labelled “Undecided”, ‘“Neutral”,
“Neither nor”, etc.) is a puzzle applying to many data sets in the
survey literature (e.g., Andrich et al., 1997). Consulting Figure 2b, it
can be observed that the WLE curve for Class 2 discriminates better
than it did for Class 1. The latent trait midpoint is also somewhat
more consistent with the raw score means, although the latter is still
somewhat skewed.

Class 3. The members of this class seem more reluctant to change
their life conditions than Class 2. Compared with the latter, Class 3
also has lower latent life satisfaction (M, = 2.56, SDcy = 1.32 vs.
Mcz; = -0.02, SDc; = 1.66, p < 0.001). The differences between the
two classes with regard to the willingness to change their life circum-
stances is also interesting in terms of how they respond to the second
SWLS item (““The conditions of my life are excellent’’). Class 2 tends to
agree with this statement whereas Class 3 tends to disagree with it,
although they nevertheless agree about not changing anything, given
that they could live their lives over (cf. Figure 1). Class 3 has ordered
categories because participants with the highest latent life satisfaction
trait are also giving the highest responses on all the five SWLS-items
(Table II). Similarly, the lowest ratings given on the five items are from
persons with the lowest latent life satisfaction. For example, the first
threshold parameter for SWLSI is —3.45 and the fourth threshold
parameter is 4.40. The second and third thresholds are located be-
tween these values, at —1.48 and 2.46, respectively. The first threshold
on item three is low, which means that it is very easy to pass this
threshold, which again indicates that people avoid the Strongly dis-
agree option for this item unless they are extremely unhappy. The
ordered responses are further illustrated in Figure 3, where the Item
Characteristic Curves for Item 3 in Class 3 is depicted. The horizontal
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Figure 3. Ttem Characteristic Curves for SWLS3 in class-3. The trace lines give the
probability (y-axis) of observing each response categories (the peaks numbered
0-4) at increasing level of the latent life satisfaction (in z-score units along the
X-axis).

axis represents the latent trait of life satisfaction in z-score units. The
vertical axis represents the probability of observing each response
category (numbered 0-4). Thus, for Item 3 most respondents with life
satisfaction values greater than 3 (in z-score units) Strongly agree (i.e.,
response category 4) that they are satisfied with their lives. Respon-
dents with life satisfaction values between 0 and 3 Agree with this item,
whereas respondents with life satisfaction values between —2 and 0 are
neutral. Respondents with latent scores between —8 and -2 Disagree
and respondents scoring lower than —8 Strongly disagree with this
item. In other words, only those with respectively extremely low or
extremely high levels of life satisfaction use the response options
Strongly disagree or Strongly agree in this class. Finally, Figure 2c
shows that for this class the SWLS discriminates nicely between
individuals with varying degrees of life satisfaction, and that the re-
sponses are fairly normally distributed.

Class 4. When it comes to Class 4, it looks somewhat similar to the
second class, but for these members, high scores on item five were
extremely rare. Relative to their life satisfaction, members of Class 4
disagree strongly with this item. However, this class is very small and
unstable. For example, most of the aberrant participants removed
from the analyses belonged to this class. Due to the low number of
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TABLE III

Latent class membership and nationality

Class Nation

Greenland Norway Total
1 131 (80.9%) 91 (22.4%) 222 (39.1%)
2 18 (11.1%) 192 (47.3%) 210 (37.0%)
3 12 (7.4%) 112 (27.6%) 124 (21.8%)
4 1 (0.6%) 11 (2.7%) 12 (2.1%)

Notes.: Pearson chi-square (3) = 166.2, p < 0.001.

respondents in this class, we find it difficult to make a meaningful
interpretation of the responses.

Before closing, a few comments regarding the distribution of
nationality across the latent classes may be warranted. Table III re-
veals that most of the Greenlanders (81.0%) belong to the first class,
whereas only 22.4% of the Norwegians were ascribed Class 1 mem-
bership. Almost half of the Norwegians and about 11% Greenlanders
belong to the second class. Seven per cent of the Greenlanders and
22% of the Norwegians were ascribed membership in Class 3.
Clearly, class inclusion is highly dependent on cultural background
(Pearson chi-square with 3 degrees freedom was 166.2, p <0.001)

DISCUSSION

In the current article, a mixed Rasch model was applied in order to
understand whether members of different cultures ascribe the same
meaning to the five items of the SWLS. The results indicate that
survey based comparisons with ordinal raw score data may be mis-
leading, particularly if the issue of response bias is ignored. For
instance, when comparing the Norwegian raw scores on the SWLS
with those from Greenlanders, no mean difference appeared. How-
ever, after transforming the ordinal scores into an interval scale (the
trait estimates), the Norwegians were in general more satisfied than
Greenlanders. This happens because the trait estimates are corrected
for response bias, which turned out to be culturally dependent in our
data. Broadly speaking, this means that Norwegians are more sat-
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isfied with their lives than Greenlanders. However, there exists a
subgroup of Greenlanders with a higher SWLS mean compared with
their Norwegians counterparts. It is a challenge for further research
to understand why the particular response pattern revealed in this
subpopulation is more beneficial to Greenlanders than it is to Nor-
wegians.

Members of the latent Class 1 frequently use the extreme scores of
the original SWLS scale, whereas extreme scores are avoided in the
other classes. In transforming ordinal scores to interval scores, per-
sons with extreme scores are given a lower score relative to persons
who avoid the extreme options of the original scale. Hence, relative to
people with an extreme response set, participants who avoid extreme
ratings are given a lower (higher) interval score in the rare occasions
in which the extreme score options actually are chosen. Because the
Greenlanders are over-represented in the first class (with an extreme
score bias), they will on average get lower interval scores after
transformation, and as a consequence have lower mean scores com-
pared to the Norwegians (Table I).

Based on raw score estimates, Class 1 seems to have a relatively
high level of life satisfaction. However, this result is partly caused by
the tendency to an extreme score bias, and after controlling for such a
bias, the class mean was much reduced. Relative to the Greenlanders,
the Norwegians members of this class had a higher level of life sat-
isfaction. Class 2 and Class 3 show the most interesting response
pattern in our sample, with the former somewhat more satisfied than
the latter. There is no difference in the latent level of life satisfaction
between Greenlanders and Norwegians in Class 2. Another feature of
this class is that they are more prone to change the circumstances of
their lives, even if they are satisfied with their current situation.

A small proportion of the Greenlandic subsample belongs to
Class 3. These individuals are generally more satisfied with their
lives compared with their Norwegian counterparts. A salient char-
acteristic of the responses given to the SWLS by the members of
Class 3 is that they do not consider their life conditions as being
excellent, but they would nevertheless not change much in their
lives, even if they could do so. It would be an interesting task for
future research to better understand the somewhat paradoxical re-
sult that people who in general agree that their life conditions are
excellent would like to change them if they could (i.e., Class 2),
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whereas people who are less satisfied with their life circumstances
seem more hesitant to change them (i.e., Class 3).

Another result worth pondering is the high proportion of Green-
landers in Class 1. The responses in this class are highly unordered
and biased towards the extremes. The items are all given a similar
meaning, perhaps because of random responses, and they do not
discriminate well between differences in the latent trait satisfaction
with life. Surveys from non-western samples may thus be “noisier”
than those generated by a sample which is more familiar with the
procedures of self-report data collection. There is of course nothing
new in the claim of cultural variations in response style. It is the
possibility offered by the Mixed Rasch Model, however, to identify,
describe, and eventually isolate persons with different response sets.
In our study about 20% of the hunting and gathering population of
Northern Greenland behaved reliably in the context of a survey
investigation. Whether this is good or bad may be debated, but the
ability to better isolate the meaningful responses from noisy ones is
promising for a more sophisticated understanding of cultural differ-
ences and similarities in life satisfaction. For example, reanalyses of
existing data by means of mixed Rasch models may provide valuable
new insights in the field of subjective-well-being research.

Limitations

The Mixed Rasch Model estimates the personal parameters cor-
rected for different latent classes if the groups are relatively large.
At least for Class 4, this was not the case, and any interpretation
of this class should be made cautiously. The requirement for large
samples also places some restriction on cross-cultural applications
of survey research. There are simply some cultural groups that
cannot meet the requirement of large samples. For example, the
entire population of Inughuit is, according to Statistics Greenland
(Gronlands Statistik, 2000) only 817, among which only about 500
are above 19 years old. Our sample of Inughuit thus includes over
one-third of the entire adult population.

Another problem is related to the exclusion of aberrant persons.
Aberrant participants are either those who have not filled in the
questionnaire carefully, or persons who only marginally belong to the
population. In both cases, the removal of such persons will increase
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the accuracy of the analysis. However, the practice has at least two
important drawbacks. First, the criteria for exclusion are not clear. In
our analyses we decided to include only persons revealing scoring
patterns that depart no more than two standard deviations from the
model’s prediction. However, other cut-off criteria may be used,
which includes more or fewer participants. Second, by excluding
participants one also dichotomises respondents into either normal or
aberrant individuals, without any further specification of different
types of aberrant individuals (see van den Wittenboer et al., 1997, for
a discussion of these issues).

In closing, we will point to some of the promising new perspec-
tives for life satisfaction research that have been revealed by the
present analyses. First, our results indicate that the meaning of the
SWLS items diverge both within and between cultures. Thus, the
common practice of restricting the entire population to one single
response format needs to be relaxed. The good news is that this
restriction is not made in the Mixed Rasch Model. Second, Item
Response Theory offers a unique strategy of dealing with response
biases both within and across cultures. The importance of handling
response biases in survey research can hardly be overstated (e.g.,
Watkins and Cheung, 1995; van de Vijver and Leung, 1997; Cheung
and Rensvold, 2000; Cheung and Chan, 2002; Byrne and Watkins,
2003), and the use of IRT can aid substantially in correcting for such
biases. Finally, as additional latent class analyses are introduced to
the field of survey research, a more differentiated pattern of relation
between relevant concepts will likely emerge. For instance, the im-
pact of life events, health, income, and so forth, on life satisfaction
may vary for different classes of individuals. Similarly, the relations
between phenomena such as self-esteem, optimism, self-efficacy,
affective style, personal strivings, coping strategies, adaptation and
other concepts in the social and personal psychology may vary be-
tween distinct groups.

The history of science has repeatedly shown that more precise
estimates of the relation between concepts are a prerequisite for
significant progress within scientific disciplines (Mayr, 1982; Holland
et al., 1989; Thagard, 1992, 1999). Latent class modelling provides a
promising foundation for more precise analyses of survey data. The
method should be particularly helpful in future comparisons of self-
reported quality-of-life indicators across different cultures.
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