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Abstract

How do human beings make wage comparisons? Tlgerparovides empirical
support for an approach suggested by the psyctsblédien Parducci. The paper
combines an experimental study with an analysisdata on 16,000 British
employees. Satisfaction levels are shown to depenaimply upon relative pay but
upon an individual’®©rdinal rank within a comparison group (for example, whether
the individual is 4th or 34th in the wage hierarabfythe company). Moreover,
consistent with Parducci’s theory, quits in a wdake are higher the greater is the
positive skewness of the pay distribution.
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“Negatively skewed distributions of events ... aeertiost conducive to
happiness... Thus, the contextual theory of happidéfess from the

theory of expected utility so popular in economasd decision

analysis.” Allen Parducci (1995, p. 102)

I. Introduction
This paper argues that human wellbeing dependsspeaial way upon comparisons
with others. More precisely, an individual is uhced not just by relative income
but by the rank-ordered position of his or her wagtin a comparison set (for
example, whether the individual is the fourth mdsghly paid person in the
organization, or the thirty-fourth most highly ppidHuman beings, in other words,
value ordinal position per se

Economists’ formal models rarely consider a role ifcome rank in utility
functions (although Hopkins and Kornienko 2004 ieeent exception, and the idea
is also discussed in Layard 1980 and Frank 1985a\e)\ertheless, there are natural
intuitive arguments. First, if our preferences atengly shaped by evolutionary
biology, it might be expected that rank would be fohdamental importance to
humans. For a female who is searching for a nfiatesxample, the desirability of a
male depends on his ordered position -- where ttlerimg is over resources that will
be available to offspring -- within a hierarchy pdssible sexual partners. Second,
casual observation of the world suggests that hulbeamgs are deeply interested in
rankings -- over sports outcomes, over incomeseasribed in newspaper ‘rich lists’,
over even lists of economists (as in repec.orgd -an extent that seems to hard to
understand if the sole purpose of rankings is tieigion of information. Third, if
people care about rank rather than absolute incdhie,would be one way to
rationalize the famous observation of Richard EAstE1974) that reported happiness
does not rise as a nation becomes wealthier. Mereas discussed later, concern
about ordinal rank is not exactly synonymous witimaern over relative wages (as
defined, say, by the individual's income divided fagan group income). Hopkins
and Kornienko (2004) and Layard (1980, 2005) pount that behavior and socially
optimal allocations are not identical under thege different assumptions.

This paper draws upon a model known as Range Fnegueheory (Parducci,

1965; 1995). Although unfamiliar to economists ambst industrial relations
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researchers, this makes the theoretical predidtian wellbeing is shaped by the
ordinal position of a person’s wage within a conmgar set of others’ wage levels.
As we try to show later, the theory fits the patseobserved in data, and our instinct
is that there is much to learn from Parducci’s fearark.

Textbook economics assumes that utility variestpwesy with the absolute
pay level and negatively with the number of houcsked. Workers like income and

dislike effort. This can be expressed as:

U=u(Wps h,i,) Q)

where u is the utility gained from workingapis the absolute level of wage income,
h is hours of work, and the additional parameteesciaracteristics of the individual
worker () and the job jj. Much research within psychology has also foctisse
absolute, rather than relative, pay levels (e.qérd®an & Schwab, 1979, 1985; Judge
& Welbourne, 1994).

Nevertheless, some researchers have attemptedptoreahe intuition that
relative wages may be an important determinant of utifilgr example, Hamermesh
(1975) argued that utility might be derived fromtaihing wages greater than the
average wage of an appropriate comparison grouges RL993) discussed a number
of informal arguments for the importance of relativages in determining perceived
fairness and wage satisfaction. Clark and OswH®g), using data collected from
5,000 UK workers, found evidence consistent with ittea that utility depends partly
on income relative to some reference or compaiisoome level. Groot and Van den
Brink (1999) concluded that pay satisfaction isedeined by relative rather than
absolute wages. Using panel data, Clark (2003) sHowhat the impact of
unemployment on wellbeing is subject to social-carmgon effects. Blanchflower
and Oswald (2004) and Luttmer (2005) argue, usimgesvhat different methods, that
Americans are happier in areas where their neighlaoe poorer. More generally,
attitudes are known to be correlated with wellbeffigr example, Di Tella &
MacCulloch 2005). A number of other studies haveplemsized the importance of
some kind of reference group in determining pay pid satisfaction (e.g. Bolton,
1991; Bolton & Ockenfels, 2000; Burchell & Yagil997; Capelli & Chauvin, 1991;
Capelli & Sherer, 1988; Dornstein, 1988; Finn & LeE72; Goodman, 1974;
Hamermesh, 2001; Hills, 1980; Law & Wong, 1998; leaw1971; Martin, 1981;
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McBride, 2001; Oldham, Kulik, Stepina, & Ambros&8b; Patchen, 1961; Ronen,
1986; Taylor & Vest, 1992; Scholl, Cooper, & McKenri987; Tremblay & Roussel,
2001; Tremblay, Sire, & Balkin, 2000; Ward & Sloarg000; Watson, Storey,
Wynarczyk, Keasey, & Short, 1996). This way of King leads to an expression such

as:

u= U(Wabs Wmean N, 1, J) (2)

where the additional term, \4, IS a reference wage that is taken to be negatively
associated with utility. Comparison effects of tgpe embodied in Equation 2 have
been a concern of the social sciences outside edospmost notably in studies of
relative deprivation (Runciman, 1966) and in epi@#ogical research (Marmot,
1994).

More recently, it has been emphasised that digutihay stem from
discrepancies between the current state and ara@spilevel (Gilboa & Schmeidler,
2001; Solberg, Diener, Wirtz, & Lucas, 2002; StutZ2004). A related idea, that
losses and gains are assessed not in absolute ltatrirtsterms of the change from a
reference point (such as the current state), hasived wide currency in prospect
theory (Kahneman & Tversky, 1979; see also MunroS&gden, 2003). The
theoretical implications for economic models ofan@ern for relative income have
also been discussed (for example, in Blanchflowe©gwald, 2004; Bolton, 1991;
Bolton & Ockenfels, 2000; Clark, 2000; Corneo, 2002rneo & Jeanne, 1997, 2001;
de la Croix, 1998; Easterlin, 1995; Frey & Stutz202; Knell, 1999; Ok &
Kockesen, 2000; for earlier research see e.g. Bat@88; Boskin & Sheshinski,
1978; Duesenberry, 1949; Frank, 1985a,b; HochmaRagers, 1969; Konrad &
Lommerud, 1993; Kosicki, 1987; Layard, 1980; Lomuatgr1989; Oswald, 1983;
Stark & Taylor, 1991; Van de Stadt, Kapteyn, & V@@ Geer, 1985; Wood, 1978).
Only a little research has focussed on how peogptieally determine the reference
group (e.g. Bygren, 2004; Dornstein, 1988, 1991y KaWong, 1998; Lawler, 1971,
1981; Martin, 1981).

In principle, more than one reference point mayibed to determine worker
satisfaction (cf. Folger, 1984; Kahneman, 1992)eihin some form, income ‘rank’
effects can occur (see Easterlin, 1974; Frank, 498mpkins & Kornienko, 2004;
Kapteyn, 1977; Kapteyn & Wansbeek, 1985; Kornier#@)4; Robson, 1992; Van de
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Stadt, Kapteyn, & Van de Geer, 1985; Van Praag81%671). A concern for rank-
based status might have neurobiological underpgsnior serve an evolutionarily
useful informational role (Zizzo, 2002; Samuels@004; Samuelson & Swinkels,
2002). It should be mentioned in passing that paper’'s attempt to employ a
psychologically motivated model of rank-dependeaatis$action is consistent with a
body of medical research that has been concernedh -part by following
longitudinally a sample of British civil servantswith the possible effects of position
and inequality upon health (e.g. Deaton, 2001; Mdym994; Marmot & Bobak,
2000; Wilkinson, 1996).

Although the issue of rank-dependence has recdiitézl direct attention in
the context of employee satisfaction, some emgpificadings have been consistent
with a multiple-reference perspective. Ordonez, riodlg and Coughlan (2000)
presented evidence that the judged fairness oflayskevel was determined by
comparisons to more than one referent (cf. alschihbgse, Brooks-Laber, Lin, &
Spitzmueller, 2003; Seidl, Traub, & Morone, 2002yibr & Vest, 1992). Mellers
(1982) examined how individuals chose to achiewadas when they were given a
sum of money to allocate between hypothetical membga university faculty. The
results demonstrated that the distribution of mer#ts relevant. Mellers (1986)
showed that a concern for rank helped accountuidgments of “fair” allocations of
costs (taxes). Ratings of happiness also sedbe wetermined by the skewness of
the distribution of events (Smith, Diener, & WedelB89), and by the shape of
nations’ income distributions (Hagerty, 2000). Yeithin the economics literature,
little attention is paid to thdistribution of gains, losses, probabilities, or risks on the
treatment of any individual loss, gain, or probiépilalthough see e.g. Cox & Oaxaca,
1989; Lopes, 1987).

We now lay out an approach based on Range Frequéwyry, which is due
to Allen Parducci of the University of Californi&ET: Parducci, 1995). Later we
relate RFT to models of inequality aversion (Feh8&midt, 1999).

While economists’ modelling is traditionally indduaalistic, Parducci’s
argument is that context matters, and in a fundsmhevay. Contextual effects on
judgment have been investigated empirically (foaragle, Parducci, 1965, 1968;
1974; 1995; Parducci & Perrett, 1971). Models afitext have begun to be applied
in consumer psychology (e.g. Birnbaum, 1992; Br&Qian, 2004; Hagerty, 2000;



Mellers, Ordonez, & Birnbaum, 1992; Niedrich, Sharm& Wedell, 2001; Smith et
al., 1989; Stewart, Chater, Stott, & Reimers, 2003)

The idea that judgments, for example of a wagenade relative to a single
reference point is reminiscent of Helson's (1964japtation Level Theory. This
theory assumes that judgments about simple per@empiagnitudes -- such as weights,
loudnesses, or brightnesses -- are made in relaitive weighted mean of contextual
stimuli. While “reference point” models often asxurthat judgments are made in
relation to a mean level of some kind, there isdence that human beings are
influenced by the endpoints and variance of a idistion (see Volkmann, 1951,
Janiszewski & Lichtenstein, 1999; Stewart et @03).

A central idea in Range Frequency Theory is thatdtdinal position of an
item within a ranking is important. The conceptisaues are illustrated in Figure 1.
Here the items can be thought of as magnitudegyaaogy continuum (such as prices,
wages, probabilities, weights, line lengths).

Consider point X in Figure 1. How will its magritel be judged? Point X has
the same arithmetical value in distribution A aglistribution B. In both cases, X is
the same distance from the mean. It is also thee ghstance from the mid-point, and
from the end points. Simple reference theory, sasckhat underlying the idea that a
worker’s utility depends on the ratio of pay to mepay, then makes a clear
prediction. It suggests that people should beffedint between point X in
distribution A and in distribution B. Yet it haseén confirmed by empirical
observation in a number of settings (e.g. Birnbal®92; Mellers, Ordonez, &
Birnbaum, 1992; Hagerty, 2000; Niedrich et al., 208mith et al., 1989) that human
beings sometimes judge the magnitude of X as lawdistribution A (where X is the
second lowest stimulus rather than the fifth lowasse). Analogous considerations
apply, in reverse, for a stimulus like that repnésd by point Y.

Range Frequency Theory was initially designed fordimensional stimuli
such as weights, line lengths, or tones. The quoeémodel (see Parducci, 1995, for
a review) rests on the idea that feelings triggéned stimulus are determined by both
its position within a range and its ordinal positioThis can be expressed as follows.

Assume an ordered setmoftems:

{X1, X2, e Xiyen X}



Then, ifM; is the subjective psychological magnitudespthat magnitude is taken to

be given by the simple convex combination:
M, = kR + (1-Kk)F, 3)
whereR; is the range value of stimulus

R_Xi_xl

Xn _Xl

(4)

and F; is the frequency value (in the language of Pamuce, perhaps in more

natural terminology, the ranked ordinal positiorsofin the ordered set:
F=—-:. (5)

The subjective magnitude of a stimulus is thus mesliby Range Frequency Theory
to be given by a weighted average of R and Fs # convex combination of (&#)e
position of the stimulus along a line made up ef dhwest and highest points in the
set and (b)the rank ordered position of the stimulus with nebdo the other
contextual stimuli To get consistency of units]; is constrained to values between 0
and 1. If subjective magnitude estimates are gmene.g., a 1 to 7 scale, then an
appropriate linear transformation into the uniemal is done. Herk is a weighting
parameter. In physical judgments in the laboratdhys is often estimated at
approximately 0.5. We might hypothesize that aplegee’s feelings of satisfaction
will be governed equivalently within a set of compan wages (see Seidl et al., 2002,
for a related hypothesis).

Various testable ideas can be viewed as beingdhesithin the following

utility equation:

u= U(Wabs Wmean Wrank, Wrange h, i, D (6)



where wan and Wange are, respectively, defined for wages as in Equatand 5. In
this formulation, wys and Wmean remain in the model. If pure RFT were to govern
satisfaction, the variables.wand wreanwould have no influence on u.

Smith, Diener, and Wedell (1989), in a laboratoaged study, found that
RFT gave a fairly good account of both overall hapgs ratings, and individual
event ratings, when the happiness-giving eventse vagawn from positively and
negatively skewed distributions. Hagerty (2000)aoded that, as predicted by RFT,
mean happiness ratings were greater in communitiese the income distributions
were less positively skewed. He found that thieatfheld both within and across
countries. In addition, Mellers (1982, 1986) cow@d that RFT could give a
coherent account of the judged fairness of waggiloligions. Finally, Highhouse et
al. (2003) found that salary expectations confortee®FT principles, and Seidl et al.
(2002) used RFT to model categorisation of incomes hypothetical currency. Yet
this analytical approach has made almost no imjpmresen the discipline of
economics.

The next three sections of the paper test the idaaRFT can be used to
understand workers’ wellbing using complementarythods: a laboratory-based
study (Section Il); analysis of self-rated workm@aevellbeing using large-scale

surveys (Section Ill); an analysis of quits (Sactid).

Il Investigation 1: A Small Experiment
Our first test, Investigation 1, uses wage-sattgfacdata from a laboratory setting.

We asked undergraduates -- a relatively homogengooup -- to rate how
satisfied they would be with wages that they migétoffered for their first job after
college. The key experimental manipulation was bé distribution of other
hypothetical wages said to be offered to theirssizges for similar jobs.

In this way, the subjects expressed feelings abaah potential wagm the
context ofa set of other wages. Six different wage distidns were used. There
were 11 hypothetical wages in each distributioractEparticipant was required to
evaluate how satisfied they would be with eachlpagl.

The wage distributions are illustrated in Figurevijle the actual wages used
are listed in Table 1. The first two distributiof® and B, which are here denoted

unimodal and bimodal, respectively) are designed to test for rank-depeoe, and
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follow the logic illustrated in Figure 1. Three g&s are common to both distributions
(excluding the lowest and highest wages); thesdadrelled A1 — A3 and B1 — B3.

Points A1 and B1 in Figure 2 are the same disténore the mean. They are also the
same proportion up the range from lowest to high€kus, according to a simple

reference-wage view, Al and B1 should be giverstme ratings. So should A2 and
B2. So too should A3 and B3. According to thedtigesis of rank-dependence, in
contrast, point A1 will be rated as less satisfythgn will B1 (because Al is the

second lowest wage, while B2 is the 5th lowesthe Teverse will be true for A3 and

B3. Points A2 and B2 ought to receive the samiegah both cases. By design,

therefore, distributions A and B should providdeaa test -- of a very simple kind --

for the existence of rank-dependence.

The next two distributions in Figure 2, namely pogitive skeyvand D
(negative ske)y test the explanatory ability of the model whéwe distribution is
negatively skewed. These distributions, C and &ehtwo points in common. The
fifth-highest wage in the negatively skewed disitibn is the same as the second-
highest wage in the positively skewed distributionhe second-lowest wage in the
negatively skewed distribution is the same as iftle-lbwest wage in the positively
skewed distribution. However, any difference itis$action ratings is theoretically
ambiguous, because the relevant wages differ bettheedistributions in both ranked
position and in distance from the mean. The fimal distributions, Elpw rangg
and F figh rang@, allow a test of the idea that position up thegeis important in
determining wage satisfaction. The critical sixthwest wage is the same in both
distributions, and represents both the mean andnggian in each distribution. But
in the low-range condition the critical wage is 6@4 the range from lowest to
highest wage, while it is 40% up the range in tigh mange condition. A difference
in the satisfaction from this critical wage ougdheért to be unambiguous evidence for
a ‘range’ effect on wellbeing.

Twenty-four laboratory subjects were tested. Témuits turned out to be so
uniform that it was felt unnecessary to extend ribgults to a larger sample. All
subjects were first-year psychology students (1¥emw and 7 men, mean age=19.0
years). They participated for course credit.

Six rating scales and 66 coloured labels were uRating scales were 36 cm
long by 4 cm wide strips of paper. On these, @intscale (34 cm long) was drawn,

in the centre of the strip. Each scale had severalggspaced markers indicated
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(labelled 1-7). No other written information wasepent on the scale. Small labels
were constructed to represent the wages to be;ratedial wages in pounds sterling
were printed in a rectangular box on the labels;ttp of each label was made in the
shape of a pointer. By placing the label’s poimtiethe appropriate place on the scale,
this could be used to indicate the satisfactiomgaor the hypothetical wage.

The experimental design was within-subjects, withlevels of annual wage
distribution (as illustrated in Figure 2 and ddsed above). Table 1 lists the wage
values. A 6 x 6 Latin square design was used.

Participants were tested individually and giverntten instructions. The task
was to state how satisfied they would be with eafchl hypothetical annual starting
salaries. This was, by design, within the contexthe other 10 salaries offered to
classmates. They were asked to imagine that tvese starting salaries offered to
similar graduates entering a similar occupatiorbj&ets were then required to assess
the eleven salaries using a 7-point rating scaikh, Wbeing “least satisfied,” and 7 to
“most satisfied”. After they finished their evaligats, the experimenter measured the
chosen positions of the labels. A new rating seas then provided to participants
with a different set of labels for the next distriion.

The results of this simple experiment are showRigure 3. We analysed the
data in three ways. First, we examined the ovaetalllty of the RFT model to fit the
data. Second, we compared the satisfaction leagdgyned to the wages that were
common to different distributions. Finally, we eedloled RFT within a more general
framework, and compared its performance with otxtant models.

Our analysis started with the RFT model of Equaion We computed the
best-fitting parameter estimates. This is akinitiinf standard OLS of satisfaction
responses on rank and range as covariates, bueihemparameters are constrained
to bek and1-k There is just one free parameter: the paranketeat specifies the
weighting given to the ranking dimension relative the range dimension. We
adopted the conservative procedure of holdingonstant for all six distributions;
there was therefore a single value of one paranmetestimate for all 66 data points
(11 in each of 6 distributions). The fit, from theoled estimates, is shown as a solid
line in each of the three figures (Figure 3a to Zcgood match between model and
data was also obtained when results from individualects were modeled, providing
reassurance that the overall fit did not refleceraging artefacts or the chance

selection of a few idiosyncratic participants. Theerall R value obtained is .998,
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and the estimate d€ is 0.36. The unusually high R-squared here isesagmat an
artefact of the experimental design.

Model-comparison statistics confirmed the imporéan€ both range and rank.
We compared the goodness of fit of the model witd avithout thek parameter
included (Borowiak, 1989). A restricted model, which only range influences
ratings, produced a significantly less good fit(1)=241.9, §.001). So too did a
restricted model in which only ranked position urghces satisfaction ratingsy?(
(1)=169.1,_g.001). The same conclusions obtained whetherobtthe resultingy”
values were adjusted using the Aikake procedurkalfs, 1983).

This method assumes that the psychological magestugrior to assessment,
are a linear function of actual wage amount. Wplared the possibility that a
logarithmic or power-law transformation of the wageiables might instead improve
the fit of the model. In neither case, however, thi lead to an increase in the
explained variance.

We find other evidence for rank-dependence. Th&emihces in the mean
rating of common points in comparative conditionsrevanalysed using ANOVA.
There are three critical wage stimuli for the unttaband bimodal distributions.
They are the points labelled Al through B3 in Feg@r These points permit a test of
the effect of rank when proportion up the rangel distance from the mean, are both
held constant. An initial two-way ANOVA on the irads given to the common points
found, as expected, a main effect of point withistribution (K2,46)=809.17,;
p<.0001); no main effect of distribution ((23)=0.60;_p.445); and an interaction
between them_(2,46)=124.68; £.0001). Tests confirmed that -- at high levels of
significance -- the wage of £20.0K was rated as $agisfying when it was the second
lowest wage than when it was the fifth lowest wadoreover, the wage of £25.6K
was rated as more satisfying when it was the sebagitest wage than when it was
the fifth highest.

In the comparison of positive skew and negativensk&l9.5K and £26.1K
were the common salaries in both cases. The rdifigeence between these points
and the endpoints was the same in both conditlautsthe positions in the rank orders
were different. The salary £19.5K is the fifth kest wage in the positive-skew
condition but the second lowest in the negativétgweed condition. Conversely,
£26.1K ranks second highest in the positive-skenditmn but fifth highest in the
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negative-skew condition. Because the means ofwiedistributions were not the
same, the distances of the common points to therweae also different. A 2 x 2
(common points X condition) ANOVA was used, andrfduhe expected main effects
of condition (ratings were higher in the positivekewed condition: @,23)=159.99;
p<.0001) and point (ratings were higher for wagesthe positive condition:
F(1,23)=1860.02;_$.0001). The interaction was not significant(1(23)=1.0).
Satisfaction levels were consistently higher, btedsonable confidence levels, in the
positively skewed than in the negatively skewedeca3his was true for both the
lower wage and the higher wage. These resultsti@megdy consistent with RFT.

The single common point for the high-range and famnge conditions can be
examined in a similar way. Salary £22.8, which Wesmean and the median of the
distribution, has the same ranked position in digtributions, but different range
values. A paired-sample t-test was used, and ribéy/sis revealed, consistent with
the predictions of RFT, that the effect of ranges wmgnificant:_ (23) = 2.435, g .05
(two tailed). These results are consistent withséhof Seidl et al. (2002) who, in a
study that came to our notice after the presentexgnts were completed,
demonstrated that RFT gave a good account of expatally-obtained
categorizations of incomes in a hypothetical curyen Yet how well might other
models do?

It has been argued that the notion of fairness s)\éede incorporated into
conceptions of utility (e.g. Akerlof & Yellen, 199Fehr & Schmidt, 1999, 2001;
Levine, 1993; Levine, 1998; Rabin, 1993). If payisaction depends on perceived
unfairness, then models of inequity perception @¢dag applied to the present case.
Given that RFT has already been shown to provideaal fit to fair-salary increases
and tax assignments (Mellers, 1982, 1986), theeptesata provide an opportunity to
examine the different predictions of RFT and ecoieamodels of inequity as applied
to wage satisfaction.

Can economic models mirror the predictions of tegchologically-motivated
RFT? Fehr and Schmidt (1999, 2001) set out a motlehequity aversion. In
intuitive terms, the idea is that utility may bepdaed on (a) an absolute level of
resourcex;, (b) the total weight of resources aboyeand (c) the total weight of
resources below;. More specifically, the utility function of indidual i earning an

amountx would be:
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—x g X OV -3t _
V.(X) = X ain_lzmax{xj x,,0} ,[:’in_lzmax{xi x,;,0} 7)

j#i j#i

The first term measures the utility gained fromab® income. The second and
third terms measure the disutility that stems fropward and downward inequality
(a and £ assumed positive). Here the second term, wheroppately normalised, is
closely akin to models of relative deprivation ¢ type used to predict mortality risk
(as in Deaton, 2001) according to which relativgordation is measured by the
weight of the income distribution above a particutecome (see also Kakwani, 1984;
Yitzhaki, 1979).

Such an approach could be extended. In companet wagex with others,
it seems reasonable to suppose that utility mighgdined as a function of the weight
of incomes below;, and lost as a function of the weight of incomesve x. Then,
if the sign of the third term in (7) above is resenl, anda and £ are both positive, the
Fehr-Schmidt formulation can be extended to provaepotential model of
comparison-based wage utility.

This version of Fehr-Schmidt model differs fromniga Frequency Theory in
one important way. It assumes that higher and dose&ners are weighted more
heavily as their distance from increases. According to RFT, however, only the
numbersof people with higher and lower incomes mattenthBmodels contrast with
an alternative approach, developed below, in winclhmes similar tog carry most
weight in determining the utility associated wih A further difference between the
Fehr-Schmidt model and RFT is that only the forrman accommodate individual
differences in relative concern with upward and deward comparisons. Such
differences exist. For example, Stutzer (2004nébuhat, when income and other
individual characteristics are controlled for, Wwelng is lower among people with
higher income aspiration levels.

The principles embodied in RFT, and those incongaran the Fehr-Schmidt
model, can be seen as special cases of a moreayjeuwgiceptual framework. In
intuitive terms, we can distinguish three differemays in which income-derived

utility might be rank-dependent.
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First, as in the Fehr-Schmidt model, higher andelowages may be weighted
by their difference fromg. Such an approach receives support from the [léitysi
and empirical success of similar models of relatigprivation.

Second, as in RFT, the mere ordinal rank; ahay matter.

Third, and contrary to the Fehr-Schmidt approacbomnes relatively close to
X may contribute more strongly than distant inconmmedetermining rank-dependent
utility for x. This idea would be consistent with the considleraveight of evidence
suggesting that social comparisons occur with gélyesimilar agents (e.g. Festinger,
1954) and that pay referents tend to be similay. (eaw & Wong, 1998).

We show that these three different approaches earaptured within a single
framework as follows. First, note that the ranknpenent of RFT (equation 5) can be

rewritten as:

P e ()
2(N-1)

whereF, is the frequency value of wage andN is the number of incomes in the
comparison set. Thus for a fixed comparison Betincreases linearly with the
number of higher incomed\{i) and decreases linearly with the number of lower
incomes i-1).

A more general extension of RFT (equation 3) aamn he written as follows:

aY (- %) - B, ~ X
U=k R+(1-k)05+—= i (8)

i—1 N

Z(HZ(Xi - Xj)y +ﬂZ(Xj - Xi)y)

j=i+l

wherek; is the weighting on the range component (cf. éqoa).
The three models outlined earlier are special cadeequation (8), with

particular values o¥ corresponding to the particular models. When 0, anda = £,

14



(8) reduces to range frequency thebrivery higher and lower income contributes
equally, independently of its distance from théo&judged wage, in influencing the
overall judgment. Whery = 1, the rank-dependent component of (8) is atithe
Fehr-Schmidt model. Comparison incomes diminislityto the extent that they are
greater than and increase utility to the extent that they ass ldhanx. The range-
dependent component mimics the absolute componethiei Fehr-Schmidt model if
appropriate anchor values are assumed. Whei), the equation behaves as a model
in which incomes close te; carry greater weight. Finally, agbecomes > 1,
increasingly high weight is given to incomes furthevay fromx.

Here we fit our generalized model to the behawvadr participants in
Experiment 1. In all model-fitting, we assume astant value ot/£ and y, and fit
the model to the mean data.

If yis setto zero, thereby mimicking RFT but with andw allowed to vary,
an R value of 0.998 is obtained. In this case, the-bigimg estimates ofa/ £ andw
are 1.02 and 0.36 respectively. Thus, interestinpe unconstrained estimatesamf
and £ are close to equal as implicitly assumed by RFT.

We next setyto 1. This allows us to examine the behavior e model
derived from the Fehr-Schmidt approach. An oveRalbf 0.941 was obtained, and
the best-fitting estimates @f £ andw were 1.04 and 0.61. More importantly, when as
here the same parameter estimates are used fahealtlifferent distributions of
hypothetical wages, the Fehr-Schmidt approach damcmommodate the qualitative
patterns in the data.

Finally, we lety vary freely. The value of was estimated at 0.005 — or in
other words very close to the value of zero implicassumed by RFT. Estimates of
al - andw were 1.02 and 0.36.

! This is most transparent wher £ = 1. As estimation of botkr and £ is redundant
(equation 8) we estimai@ £ as a single parameter.

2 We also examined the behavior of a model in whiehdistances between wages
prior to transformation by were assumed to be given by their ratio ratham thathe
absolute difference between them. Such a modehgtslata equally well. Here,
however, we maintain a focus on absolute differsiogreserve comparability with

the Fehr-Schmidt approach.
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Hence it seems that RFT, with its assumption timy the number of higher

and lower earners influences utility, offers thesti@arsimonious account of the data.

Il Investigation 2: Wellbeing in the Workplace

Our second test draws on information from actuatkplaces and uses a range of
wellbeing measures. It is known that satisfacticasures are reliable over time (see
Bradburn & Caplovitz, 1965) and correlate with maas of both mental and physical
health (e.g. Palmore, 1969; Sales & House, 1971, W&egg, & Jackson, 1978).
Furthermore, such measures are correlated withvimehéClark, 2001; Freeman,
1978; Shields & Ward, 2001).

Data were drawn from the United Kingdom’s Workpl&raployee Relations
Surveys (WERS). The most recent survey was in 11998 (WERS98); this was the
first to include employee questionnaires and ithisse that provide the data for the
research reported here. The data set allows m&toh up information on individual
workers with information on the plants that empilogm.

All places of employment in Britain (including sals, shops, offices and
factories) with ten or more employees were eligtblée sampled. For this study, the
usable sample is 1782 workplaces. Approximatelyp@8 employees contributed
completed questionnaires (a response rate of 64%)p to 25 employee
questionnaires were distributed to randomly-setecemployees within each
organisation. The design of WERS98 is summarisedully (1998); initial findings
from the study are described in Cully et al. (1998)

Employees were given self-completion questionnairéhey could return
them either via the workplace or directly to thevely agency. Questions focussed on
a range of issues including Employee Attitudes torkV/Payment Systems, Health &
Safety, Worker Representation, and other relatedsar

The variables of particular interest to us are flo@asures of satisfaction, as
listed below. Question A10 phrased as followmdoW satisfied are you with the
following aspects of your joB¥Four aspects were listedThe amount of influence
you have over your jéb“ The amount of pay you recelyeThe sense of achievement
you get from your wotrk and “The respect you get from supervisors/line mandgers
Answers were on a five-point scale ranging fromVery Satisfied) to 5 (Very
Dissatisfied). A sixth “Don’'t Know” option was asavailable. For ease of

interpretation, the scaling here is reversed. Tthashumber 5 represents the highest
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level of satisfaction. The satisfaction distriloms themselves have thicker tails at the
upper than the lower end. For example, on satisfaavith achievement, which is
representative, approximately 15% of respondents thie answer ‘very satisfied’,
50% say ‘satisfied’, 21% say ‘neither satisfied d@satisfied’, 11% say ‘dissatisfied’,
and 4% say ‘very dissatisfied’.

The independent influences upon satisfaction inelagge-related variables
and background variables (which are included adralsnwithin later regression
equations). These background variables, listebaile 2, are the age of the worker,
the size of the plant, whether the worker is oeragorary contract, the educational
level of the worker, gender, race, a union dumnegupation, industry, region, hours
worked by the employee, and the marital statub@employee.

It is necessary to construct a variety of wage messs The pay variables we
test as determinants of wellbeing are:

1. waps Weekly pay of individual i

2. Wmean Average pay of workplace |

3. Wrank Rank of individual iin workplace jas proportion of number of workers,
where greater rank indicates the worker is higherthe pay scale. This is
calculated as (ragk 1)/(number of observations workplaed.)

4. Wrange The distance the individual worker is up the raagpay in workplace
)/(pay™- pay™).

j. This is calculated as a proportion as (papay™"
Hence both Rank and Range are defined so asitotlie unit interval. Finally, ws
and wneanare logarithmically transformed in almost all fat@ses.

These different measures of pay are, of course,ewtw correlated.
Nevertheless, the large number of observations sna@k@ossible, in practice, to
estimate the separate variables’ effects. Therptgsés whether, with other factors
held constant, wh and wangehelp to determine workers’ satisfaction levels.

We generally worked with data collected from allriimaces that had at least
15 employee-pay observations. The resulting saropfgained 16,266 individuals
from 886 separate workplaces.

The raw correlations between the main variablessaiown in Table 3. Not
surprisingly, workers’ reported wellbeing levelsean all but 3 of the 28 cases
positively correlated with their remuneration. Fdifferent satisfaction measures are

available. These could be combined into a singézae, but we decided it would be
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more transparent not to do so. Within Table 3rettere also four wage measures.
These are the log of the worker’s pay, the log empay in the plant, the worker’s
rank in the wage ordering, and the range of pahiwithe plant. Out of necessity,
they are calculated within the available samplé, @ thus estimates. In other words,
the rank and range for worker i are for the sanoplorkers available within WERS.
Compared to the true model, this means that RadkRamge are measured with error,
which will tend to make it harder to find statistily significant effects. The pay
measures are intercorrelated, with,y(log transformed) having a correlation greater
than 0.6 with all of Wnk Wrange @nd Whean (I0g transformed). Interestingly, even in
the raw data, wnis more highly correlated with satisfaction thary asther pay
measure. For instance, in the case of a sensectoévament, the correlation
coefficient is 0.086 with pay rank, compared toydhl021 with actual pay.

Ordered probit analysis was undertaken. The backgt measures listed in
Table 2 were always included; we do not reportabefficients for these variables,
although the results are available on request. c@lllmns in the regression results
tables reported below were estimated by the Ordémdbit technique. Standard
errors are in parentheses and are robust to asbheteroscedasticity and clustering
bias. The Pseudo®Ralues were calculated using the McKelvey-Zavaimethod.
Pay measures were log transformed, but the findimgge checked with
untransformed measures and similar results werairgdat. Although, in general,
ordered probit coefficients do not have the simplerpretation of OLS coefficients,
we have checked that in later equations the caefiis can typically be read off in a
fairly intuitive way.

After controlling for other factors, does satisfaotdepend upon the level of
pay? Table 4a shows the results for the largessiple sample. Table 4b gives the
results for a restricted sample that excludes spiafits. There are four satisfaction
equations: for Influence, Pay, Achievement and RespEach equation is to be read
vertically. In both the full and the restrictedngale, absolute pay as has a
statistically significant effect within the fourtsdaction equations. The coefficients
are similar in both samples. This preliminary gs@l provides reassurance that the
restricted sample is representative; subsequerysamaocuses on the restricted
sample alone as it was deemed more reliable fdysigaaf Wangeand Wank.

Next, we test for comparison effects. Our dagwarusually rich in that they

allow us to compute the average pay within the wlate. Hence we can do a more
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direct test than in, say, Clark and Oswald (199B)e result of adding yWaninto the
equation is shown in Table 5. In each case, the-wage variable, which is denoted
Ln(pay), remains positive, and its coefficient tsiistically significantly different
from zero in all of the four columns. Money coni@s, therefore, to buy extra
wellbeing. For the satisfaction equations foruefice, Achievement and Respect, the
comparison wage Méan enters with a negative coefficient, with a staddarror
generally of approximately one third of the coeéit. Interestingly, Weanaccounts
for little or no significant additional variance thin the equation for pay satisfaction.
Moreover, it has a positive sign. It is possiattthis is the ‘ambition’ effect of
Senik (2005), namely, that workers are pleaseddkwomewhere where their pay
may rise through future promotions.

To summarize, we find quite strong evidence foelative-wage effect upon
satisfaction. This is true for three of the foueasures of reported wellbeing, and
after controlling for a set of worker and workplad®aracteristics. Table 5 therefore
adds to an accumulating econometric literatureanparison effects upon wellbeing.

Next, to nest Range Frequency Theory within thenéaork, the wn and
Wrange Measures are added into the equation. The reseltshown in Table 6a. This
is the specification for the more general modebsgtearlier in equation 6.

The results seem quite striking.

In Table 6a, the variable measuring the individuatker’s position in the pay
ordering wank Works strongly in the equations. It has an indejeat effect in a way
consistent with the hypothesis of rank-dependencEhis is perhaps the main
contribution of the paper: in both the laboratorydain real-world data there is
evidence that ordinal rank matters, and indeed matyer more than the level of pay
itself.

The coefficient for Wwean in the pay satisfaction equation is, rather
unexpectedly, positivé. The other three satisfaction measures are, aweyefot
correlated with Wean Again, one possible interpretation of the pusitmean-wage
finding is that workers view themselves as haviegtdy prospects in a highly-paid

workplace. Future research will have to returthts issue.

% This effect was smaller in the analysis in whiety palues were not logarithmically

transformed.
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In a search for a parsimonious specification,herrtanalysis was carried out,
in which the only pay variables werggawith either wan (Table 6b) or Wnge (Table
6b). In these, both ww and wange accounted for significant additional variance
beyond that accounted for bygyand the background variables. It turns out that t
Rank variable somewhat outperforms the Range \ariab

A further analysis aimed to accommodate the idea tdomparison for an
individual might take place within the same occipal category. One might
hypothesise that two processes are involved irddtermination of satisfaction. The
first requires that a comparison or contextualisethosen, while the second process
involves the decision about an overt satisfactiating. Our paper is concerned
primarily with the second process, but it is likéhat the first process involves some
kind of ‘similarity-based’” sampling. For examplene might include in one’s
comparison set people of similar age and wage &sealf)y those of people in similar
occupations, and those who are geographically ¢Bggren, 2004; Festinger, 1954,
Goethals & Darley, 1977; Law & Wong, 1998; Martit981; Scholl, Cooper, &
McKenna, 1987). According to Kahneman and Mille(l086) Norm Theory, a
stimulus or event is judged and interpreted indbletext of an evoked set of relevant
stimuli or events that are retrieved (often duehwir similarity) by the event to be
judged. There is evidence that human memory works way that would lead to
formation of such a comparison set (e.g. Brown,thNe& Chater, 2002; Hintzman,
1986; Nosofsky, 1986).

The analysis attempted to address this issue. Wassdone by examining a
subset of the WERS98 data that could take intoatticpeople’s type of work (using
Occupational Group codes). We confined analysithéolargest occupational group
within an organisation, and used only cases whegeetwere at least 10 employee
observations in that largest occupation. This ceduthe sample size to 4744
individuals from 373 separate workplaces. The ltesuere essentially identical to
those obtained in the larger analyses on groupsdiff@rentiated by occupation,
although the effect of ynge Wwas weaker. Here we report only the final anayse
those that examine, separately, the effects gfc\&nd of wange When the effects of
Waps are partialled out. The results are in Tablesaffé 7b. It is evident that wage
satisfaction, as well as most other satisfactioasuees, is independently predicted by

Wrank- AS before, the Rank effect is positive and sekigisly robust.
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Although the emphasis here has been on whether amok range have
statistically significant effects, their size iss@l of interest. As one fairly
representative example, consider the variablesfsation with achievement’. In this
case, a movement in Rank from zero to unity ragget® noticeably the likelihood of
being satisfied. The probability of giving eithére top or second-top satisfaction
answer here increases, holding the other indepéndamables constant, from
approximately 61% to 70%. To put this in perspegtin most specifications the
level of absolute pay would have to more thaneripl get the same effect.

Some potential criticisms and counter-argumentsiishioe mentioned.

* First, there is no guarantee in these workplacas whorkers actually
know other people’s wage rates. All we can sayha people act as
though they are able to form a reasonable estimétevhere, as
individuals, they lie in the pay ordering and tlamge. It would be
interesting to examine plants and offices with @beritial pay scales,
and to ascertain whether people want others tdleeta see that they
are high in income-rank.

* Second, it seems important to understand exacthy lao person
chooses a reference group. Our paper has littleomribute to this
issue. We are forced in our econometric specificasimply to
assume that the workplace is the comparison set.

» Third, given the sometimes positive nature of congpas in the pay
satisfaction equations, it would be interestingo® able to say more
about the lifetime dynamics of pay. Low wages todaay be
compensated by high wages after promotion tomorrblere research
here will be needed.

» Fourth, we are unable to control directly for jates, and this kind of
‘rank’ is likely also to play a role in wellbeingven though it is
unobservable in our data set.

» Fifth, without enormous samples, measurement asronevitably a
problem in the construction of our Rank and Rangegables. In this
study, probably the best that can be done is tolkclas we have done,
that the findings go through for sub-samples of Isamwell as large

workplaces.
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» Sixth, in principle, it might be that wage variablsuch as Rank are
merely proxying for an omitted non-linearity in tfeem that absolute
pay takes in the wellbeing equations. Our checkl Wigher-order
pay polynomials, however, suggest that this isthetexplanation.

* Seventh, it might perhaps be argued that an alloevdor additional
‘moments’ of the pay distribution is bound to impeoupon simpler
specifications, so that, by Occam’s razor, standaodlels should be
preferred. Yet that objection seems to miss thepga@nt. Our data
suggest that, when a direct comparison is doneark wvariable
strongly outperforms a simple relative-wage vagabl

» Eighth, could it be that Rank is merely a proxy éonitted variables
like job autonomy, and it is those omitted factthrat raise wellbeing?
It is never feasible in empirical research to dgpentirely of this kind
of possibility. Nevertheless, the first sectiontbé paper shows that
RFT fits the data in an experimental setting whhkege is no influence

from job characteristics like autonomy.

IV Investigation 3: Quits in Workplace Data

Up to this point, the paper has concentrated oarteg levels of wellbeing, and has
viewed those numbers as providing proxy utilityadatSuch an approach seems
worthwhile in its own right and fits with much rexteliterature such as Luttmer

(2005). However, to show that RFT also has imgbee for observable actions, we

now estimate labor-turnover equations.

Information on the individual workers who choosel¢ave is not available
within our data set. Hence it is not possible eoadmicro-data test on people’s labor
turnover decisions.

Nevertheless, workplaces do provide data on the tatmber of quits in the
previous year. This makes it possible, by usirfgrmation on workplace size, to
calculate the quit rate per plant. Range frequahepry has the implication that
workers will tend to quit more when -- following \&rsion of equation 6 -- the
distribution of wages at the plant produces a level of utility from the job.

Parducci’s view that positive skewness of the piayridution leads to workers

who are more content would predict that a meastitheoskewness of wages should

22



be included as a regressor in a quits equation.céMetruct a test of this sort. After
discarding the plants where fewer than 15 workeosiged details to the survey, we
are left with a usable sample of approximately @@0kplaces. Table 8 describes the
raw data. The quit rate in the sample is approteiya 4% of employees per annum.
Mean pay in the sample is approximately 258 poyetsweek. It is also useful to
have a measure of dispersion. Within plants, taaedard deviation of pay is 147

pounds per week. Skewness of pay is here defisied a

>(-9)

(N-1)s’

where Y is the ith wage ands is the standard deviation. Its mean value is
approximately unity.

Public and private sectors may have rather diffeiends of labor turnover
processes. There is close to de facto ‘tenurdienBritish public sector. In Table 9,
the two samples are simply combined, with an imetshift dummy for the public
sector. The dependent variable is given by ansteettse following question: "During
the last twelve months how many permanent emplogiedsand part time) stopped
working here, because they...left or resigned vialtly?".

Column 1 of Table 9 is a highly parsimonious geitgiation in which pay, the
standard deviation of pay, and skewness of paynateded as the only independent
variables. This is not to be thought of as a pesise general model, but it can be
seen in column 1 of Table 9 that quits are lowdrigh-paying plants. They are also
higher where pay is more positively skewed (sedficant 0.0184 with a standard
error of 0.0061). This is consistent with rangsgfrency theory.

Column 2 of Table 9 adds in region dummies, indqudttmmies, a public-
sector dummy, and measure of workplace size. TDedficient on Skewness falls
somewhat, from 0.18 to 0.10, and marginally losgsificance at the 5% level.
However, a fuller, and arguably the most natunaéc#ication is set out in the third
and final column of Table 9. Here the quits equatallows also for a number of
controls of the sort suggested by labor economicscluding the proportion of
people with occupational pensions, whether the plade is formally unionized, the

proportion of female workers, and two variablest ttegpture the age composition of
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the workplace. Now the coefficient on the skewgneariable is estimated at 0.12.
This coefficient is significantly different from me at the 5% level. Moreover, on

these estimates, the effect that the shape ofdhastribution has upon quits is not
trivially small. A one-standard-deviation increaseSkewness here raises the quit
rate by a little more than one percentage poinapeum. This is close in size to, for
example, the effect of a one-standard-deviatiop diraghe proportion of workers over

50 years of age.

Standard deviation of pay does not enter statlticsignificantly in the
equations, but is retained as a control to endwaeskewness is not standing in for
some simpler measure of the second moment of @bdisbn. Nothing of substance
alters by removing the standard-deviation variafotan the regressors. We also
checked whether various controls for workers’ ediooalevels entered the quits
equation, but their coefficients were never statdiy significantly different from
zero.

Table 10 gives the equivalent quits equation favgbe-sector workers alone.
Our sample size is now slightly less than 600 wiaitgs, and the coefficients are not
always precisely estimated. But the broad pattethe same. Skewness enters in a
statistically significant way in columns 2 and 3Tadble 10. Here the coefficient is
approximately 0.02, and again the standard dewiatioskewness is approximately
unity, so the size of this effect is actually #diarger than in the public-plus-private-
sector full sample. Once again, the findings avasistent with a Parducci-style
model.

Finally, we experimented with another variable redor the average value of
‘range’ within each establishment. This mean raveygable worked with the correct
sign but its t-statistic was not reliably largeati2. Our instinct is that skewness here
is a better measure theoretically, because it goe® way to capture the fact that it is
disproportionately the workers low down a pay disttion who are likely to quit. As

explained earlier, skewness is also directly emigkddy Parducci.

V Conclusion

This paper combines laboratory and econometricegnid. It draws three conclusions.
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First, human beings do not care solely about thbsolute level of pay.
Workers are concerned, the paper shows, with theame relative to remuneration
levels around them.

Second, although we uncover some econometric esedor a simple
relative-income formulation in which utility is u a(pay, relative pay), the main
contribution of the paper is an attempt to go beytms. Using a sample of 16,000
workers from 900 workplaces, the paper argues dhdinal rank has a statistically
significant effect upon wellbeing, and that to urstignd what makes human beings
content it is therefore necessary to look at thelevdistribution of incomes. The
paper appears to be one of the first in the incalselations and economics literatures
to provide evidence for the importance of inconkra

Third, using data on quits, the paper finds eviéetitat greater positive-
skewness is, as Parducci’s theory predicts, agsdowith higher labor turnover. It is
natural to think of possible evolutionary motive=hind a concern for ordinal position
among human beings, but it is currently not possiblsay exactly why rank, range
and skewness have the effects we observe.

More broadly, the results in this paper suggest Range Frequency Theory
may be important to the disciplines of labor ecommsmand industrial relations.
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Table 1

The Hypothetical Annual Wages Used in Six Pay Distibutions in Investigation 1

Posskew 17.217.6 18.1 187 195 20.3 21.4 22.7 243
Negskew 17.2195 21.3 229 242 253 26.1 269 27.5
Unimodal 17.2 20.0 215 222 226 228 23.0 234 24.1
Bimodal 17.2 174 17.8 185 20.0 22.8 25.6 27.1 27.8
Low Range 14.317.1 18.6 20.0 21.4 22.8 259 26.8 27.5
High Range 17.2 17.6 18.1 18.8 19.7 22.8 24.2 25.6 27.1

26.1
28.0
25.6
28.2
28.0
28.5

28.4
28.4
28.4
28.4
28.4
31.3

Note: 17.2 means a value of £17,200 pounds sterling

Table 2

Control Variables Used in all Regressions in Invegjation 2

Measure

Age (of the worker)

Employer size

Whether a temporary job

Education

Gender

Race

Union recognition at the workplace
Occupation (SOC Code at the one-digit level)
Industry (SIC code at the two-digit level)
Region

Hours worked

Marital status
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Table 3
Correlation matrix
Total sample: 14703 observations

Satisfaction Satisfaction Satisfaction Satisfaction Ln(pay) Ln(mean Rank Range
with with Pay with with pay)
Influence Achievement Respect
Satisfaction 1.000
with
Influence
Satisfaction| 0.339 1.000
with Pay
Satisfaction| 0.523 0.312 1.000
with
Achievement|
Satisfaction| 0.523 0.348 0.499 1.000
with Respect
Ln(pay) 0.041 0.083 0.021 -0.021 1.000
Ln(mean 0.005 0.062 -0.021 -0.030 0.680 1.000
pay)
Rank 0.095 0.119 0.086 0.046 0.643 0.042 1.000
Range 0.072 0.116 0.072 0.024 0.673 0.134 0.801 001.0

‘Rank’ is the ordinal position of the worker’s waigethe hierarchy of
wage levels being paid in the workplace.

* ‘Range’ is the worker’s distance along the inténfavages being
paid in the workplace.

» Both rank and range are normalized to lie in thiginterval.
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Table 4a
Wellbeing Equations with Absolute Pay as an Indepeatent Variable
(Standard errors are in parentheses)

Satisfaction Satisfaction Satisfaction Satisfaction
with with Pay with with Respect

Influence Achievement
Ln(pay) 0.128 0.556 0.119 0.057
(0.021) (0.026) (0.021) (0.022)

Observations

Workplaces 1744 1744 1744 1744
Individuals 21862 21862 21862 21862
Log-L -28167.4 -30237.5 -28294.2 -30508.6
Pseudo R 0.065 0.116 0.086 0.063

Each column is a separate satisfaction equatiaripdy) is the log of weekly pay.
The other controls in the regression equationssiested in Table 2.

Table 4b
Satisfaction Satisfaction Satisfaction Satisfaction
with Influence with Pay with with Respect
Achievement

Ln(pay) 0.144 0.577 0.127 0.084
(0.026) (0.034) (0.026) (0.028)

Observations
Workplaces 897 897 897 897
Individuals 14703 14703 14703 14703
Log-L -18830.8 -20229.4  -18943.2 -20351.7
Pseudo R 0.070 0.127 0.090 0.064

This table uses only those workplaces in the dettavkere responses are available
from at least 15 workers.
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Table 5

Wellbeing Equations with Pay and Mean Pay in the Wdktplace
as Independent Variables

(Standard errors are in parentheses)

Satisfaction Satisfaction Satisfaction Satisfaction with

with with Pay with Respect
Influence Achievement
Ln(pay) 0.171 0.554 0.159 0.115
(0.026) (0.033) (0.027) (0.029)
Ln(mean pay, -0.092 0.077 -0.108 -0.105
(0.035) (0.041) (0.034) (0.038)
Observations
Workplaces 897 897 897 897
Individuals 14703 14703 14703 14703
Log-L -18826.2 -20226.1 -18936.9 -20345.7
Pseudo R 0.071 0.127 0.091 0.065

Ln(mean pay) is the log of mean weekly pay in tleekplace.
The other controls in the regression equationssiiested in Table 2.
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Table 6a

Wellbeing Equations with Pay, Mean Pay, Rank
and Range as Independent Variables
(Standard errors are in parentheses)

Satisfactior Satisfaction Satisfaction Satisfaction

with with Pay with with Respect
Influence Achievement
Ln(pay) -0.013 0.297 0.047 0.010
(0.040) (0.048) (0.040) (0.042)
Ln(mean pay| 0.086 0.319 -0.000 0.000
(0.046) (0.059) (0.046) (0.050)
Rank 0.359 0.356 0.215 0.256
(0.062) (0.071) (0.066) (0.066)
Range 0.065 0.244 0.041 -0.015
(0.063) (0.069) (0.064) (0.064)
Observations
Workplaces 897 897 897 897
Individuals 14703 14703 14703 14703
Log-L -18803.1 -20185.7 -18928.6 -20335.9
Pseudo R 0.074 0.133 0.093 0.067

The other controls in the regression equationssiested in Table 2.

Table 6b

Wellbeing Equations with Pay and Rank as IndependerVariables

Satisfaction Satisfaction Satisfaction Satisfaction
with with Pay with with Respect
Influence Achievement

Ln(pay) 0.047 0.517 0.053 0.008
(0.032) (0.039) (0.031) (0.032)

Rank 0.316 0.196 0.238 0.247
(0.048) (0.051) (0.048) (0.050)

Observations

Workplaces 897 897 897 897
Individuals 14703 14703 14703 14703
Log-L -18805.6  -20219.5 -18928.9 -20336.0
Pseudo R 0.074 0.128 0.093 0.067

The other controls in the regression equationssaieted in Table 2
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Table 6¢
Wellbeing Equations with Pay and Range as Independe Variables

Satisfaction Satisfaction Satisfaction Satisfaction

with with Pay with with
Influence Achievement Respect

Ln(pay) 0.081 0.516 0.075 0.044

(0.031) (0.039) (0.031) (0.032)
Range 0.198 0.191 0.161 0.127

(0.048) (0.054) (0.050) (0.050)
Observations
Workplaces 897 897 897 897
Individuals 14703 14703 14703 14703
Log-L -18821.0 -20220.0 -18936.7 -20347.5
Pseudo R 0.072 0.128 0.091 0.065

The other controls in the regression equationssaieted in Table 2

4C



Table 7a

Wellbeing Equations with Pay and Rank as IndependdrVariables
(comparisons are within an occupational group)
(Standard errors are in parentheses)

Satisfaction Satisfaction Satisfaction Satisfaction
with with Pay with with Respect
Influence Achievement

Ln(pay) -0.033 0.306 -0.036 -0.027
(0.062) (0.076) (0.063) (0.073)
Rank 0.358 0.194 0.297 0.327
(0.078) (0.087) (0.081) (0.080)

Observations
Workplaces 366 366 366 366
Individuals 4249 4249 4249 4249
Log-L -5505.8 -5784.3 -5550.2 -5869.7
Pseudo R 0.070 0.143 0.127 0.086

The other controls in the regression equationssaieted in Table 2

Table 7b

Wellbeing Equations with Pay and Range as Independe Variables
(comparisons are within an occupational group)
(Standard errors are in parentheses)

Satisfaction Satisfaction Satisfaction Satisfactior

with with Pay with with

Influence Achievement Respect
Ln(pay) -0.020 0.348 -0.071 0.010
(0.061) (0.072) (0.062)  (0.072)
Range 0.304 0.092 0.346 0.227
(0.071) (0.078) (0.072)  (0.073)

Observations
Workplaces 366 366 366 366
Individuals 4249 4249 4249 4249
Log-L -5507.0 -5786.8 -5544.7  -5873.7
Pseudo R 0.069 0.142 0.130 0.084

The other controls in the regression equationssaieted in Table 2
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Table 8

Investigation 3: Quits Analysis
Means and standard deviations

Variable

Quit rate

Mean weekly pay

SD in weekly pay

Skewness in weekly pay

Largest occupation group has private pension akplace
Number of employees at the workplace
Trade Union recognised at the workplace
Public sector establishment

Fraction employees female

Fraction employees 20 or under

Fraction employees over 50

42

mean sd

0.144 0.174
257.777 127.862
146.973 72.318

1.074 0.956
0.749 0.434
92.43306.601
0.493 0.500
0.330 0.471
0.571 0.294
0.057 0.095
0.154 0.116



Table 9

Quits Equations

Public and Private-Sector Samples Combined
(Standard errors are in parentheses)

Eqn.1 Eqgn. 2

Mean pay (£00s) -0.0206 -0.0152
(0.0048) (0.0055)

St dev pay (£00s) -0.0056 -0.0008
(0.0077) (0.0082)

Skewness in pay 0.0184 0.0104
(0.0061) (0.0059)

Public sector -0.0631
(0.0144)

Log workplace size -0.0056
(0.0037)

Pension (largest occupation group)
Union recognised at workplace
Fraction workforce female

Fraction workforce 20 or under

Fraction workforce 50 or over

Region (11) No Yes
Industry(12) No Yes
R-squared 0.069 0.263
N 888 888

The dependent variable is the quit rate in the piade.
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Egn. 3

-0.0091
(0.0066)
-0.0041
(0.0086)
0.0122
(0.0058)
-0.0264
(0.0159)
-0.0011
(0.0038)
-0.0485
(0.0187)
-0.0307
(0.0118)
-0.0250
(0.0296)
0.2471
(0.1156)
-0.1302
(0.0403)

Yes
Yes

0.313
862



Table 10
Quits Equations
Private-sector Only

(Standard errors are in parentheses)

Eqn.1 Eqgn.2

Mean pay (£00s) -0.0325 -0.0143
(0.0069) (0.0076)

St dev pay (£00s) 0.0088 -0.0059
(0.0108) (0.0122)

Skewness in pay 0.0096 0.0185
(0.0091) (0.0089)

Log workplace size -0.0046
(0.0057)

Pension (largest occupation group)
Union recognised at workplace
Fraction workforce female

Fraction workforce 20 or under

Fraction workforce 50 or over

Region (11) No Yes
Industry(12) No Yes
R-squared 0.081 0.277
N 570 570

The dependent variable is the quit rate in the piade.
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Eqgn. 3

-0.0101
(0.0091)
-0.0094
(0.0128)
0.0200
(0.0087)
0.0013
(0.0060)
-0.0520
(0.0221)
-0.0291
(0.0137)
-0.0674
(0.0396)
0.2644
(0.1329)
-0.2032
(0.0577)

Yes
Yes

0.338
549



Figure Captions

Figure 1.Two hypothetical distributions to illustrate theegictions of rank-

dependence.

Figure 2.The six stimulus distributions used in Experimént

Figure 3.Data (symbols) and fit of the range-frequency mdgstgid lines) for the six
different distributions used in Experiment 1.
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(Figure 2)
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(Figure 3a)
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(Figure 3b)
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(Figure 3c)
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