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Abstract

The present article examines two important efféloéd have been given scant attention in prior
studies of variable risk strategies. The first efffeeference group sensitivity, is the degree hactv
decision makers’ aspirations are sensitive to thefierence group. In this paper we compare the
performances of decision makers with alternativelk of reference group sensitivity. Second, we
introduce the novel concept of community effect.isThelates to mobility among multiple
segregated reference groups. The performance adiadieanakers residing in a world with one
single population is compared with that of decisiaakers who have the possibility, which is more
or less costly, to switch between multiple popwlasi. The results support the findings from
previous studies that variable risk strategiegpaeéerred over fixed risk. The study of a community
of populations provides additional insights thathbsupport and complement previous research.

Keywords: Adaptive aspirations, Variable risk, Reference gmuCommunity effect, Learning,

Decision making
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Reference Groups and Variable Risk Strategies

The concept of aspiration level has stimulated irtgoa insights relating to variable risk strategies
used in actual practice. We now have a good uratsig of the effects associated with aspiration
adjustments by individual decision makers. Howewerterms of aspiration level adjustments
relating to reference groups, there is a signifiggap in our knowledge. The contribution of this
paper is to address this gap by providing a sysieragamination of the reference group context as
a basis for variable risk strategies. This topilates to classical treatments of referent choice
(Festinger 1954, Thibaut and Kelley 1959, Schump#€34) as well as more recent important
studies on social influences that impinge on irdlial decision making, including the effect of
relative income comparisons (Frey and Stutzer 2@0@) social interaction (Posch et al. 1999).
Considering reference groups in the context of ida@spiration levels and variable risk strategies
provides a useful extension to prior work on theawoural theory of the firm (Herriott et al. 1985,
March 1988, March and Shapira 1987).

The concept of aspiration level has become the camstruct in behavioural theory of the firm.
This concept emerged in social psychology in the0s(Lewin 1939, Lewin et al. 194%)\nd in
the post-war period quickly gained remarkable andespread popularity throughout the social
sciences (see Appendix 1). In most disciplineslusiog economics, education, political science,
and sociology, the use of the concept of aspiralémel peaked in the 1970s, or earfleFhe
exception is business studies where aspiratiorl torginued to be popular as a concept throughout
the 1990s. Perhaps this development reflects aevot the behavioural theory of decision making
in that it models the dynamic adjustment of gol&t tan be observed in the real organizations that
are studied in the management, marketing and argaon literatures (Greve 1998, Lant 1992,
West and Broniarczyk 1998).

It is interesting to examine why use of the cona&paspiration level generally declined after
the 1970s. While a more systematic analysis of qisstion is outside the scope of the present

article, a possible economics explanation is thatepidemiological spread of the rational

! Augier and Kreiner (2000) provide useful backgmbumaterial on the behavioural perspective.

2 Clawson (1950) has a nice summary of Kurt Lewwsk on aspiration levels.

% Measured by the absolute number of publishedlesti@ J-STOR search shows that use of the conéegspiration
level peaked in the 1970s in economics, educagolitical science, and sociology (Figure 2, Appentl). However, if
we control for number of journals in each fielde thicture changes (Figure 3, Appendix 1). In thise; use of this
concept in education and sociology peaked in thterlgart of the 1950s, while in economics, pditiscience and
business studies it peaked in the mid-1970s. Tiseedso indication of more widespread use of thenten business
studies throughout the 1990s.
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expectations model crowded out the aspiration mdtisl also interesting, here, to note an apparent
re-emergence of the concept of aspiration leved@ated with the study of reinforcement learning
in experimental economics and analogous behavipuoglesses in game theory. This development
is associated with calls for a more solid behawbgrounding of learning processes and other
important social phenomena. There is plenty of @@ supporting this proposition (Binmore and
Samuelson 1997, Bjornerstedt and Weibull 1996, Bargnd Sarin 2000, Gale et al. 1995, Posch
1999, Posch et al. 1999, Schlag 1998, Weibull 2602)

By focusing on the behavioural grounding of actaalning processes, aspiration level research
also relates to notable violations of game theow@tid other rationality principles observed in many
empirical studies of decision making (Berg 1974g&laand Roth 1995, Kahneman and Tversky
1979, Payne et al. 1980, 1981, 1984)further recent application of the concept ofiesjon level
is found in economic research on happiness (FrdyStatzer). In this line of work, the concept of
aspiration level captures phenomena relating tativel income and thus extends to the context of
reference groups, which is the main focus of tles@nt article.

According to the behavioural theory of the firme tboncept of aspiration level allows decision
makers to cope with their cognitive limitations bgapting their aspirations to reflect personal
histories® Decision makers’ actual cognitive limits usualljepent a unique maximal level of
achievement from being identified, and sometimes gituation is so messy that such maximal
levels do not exist. Accordingly, decision makeeed to develop adaptive strategies in order to
cope with their limitations. The role of adaptivevéls of aspirations is to provide convenient
single-valued summaries of past achievements. Adapspirations therefore provide a good basis
for the level of achievement a decision maker agpetto realise within a particular context.

Previous adaptive aspiration models have helpeéxfain the relation between adaptive
aspirations and variable risk strategies, and whgision makers generally can benefit from
variable risk strategies (Herriott et al. 1985, Maf 988, March and Shapira 1987). The purpose of
the present article is to examine the relation betw adaptive aspirations and variable risk

strategies in more detail, in order to better us@derd the reference group context as a basis for

* See, for example, Reinhard Selten’s work datirakha the 1960s. Interestingly, some of these sgidontain no
apparent trace as regards the prior use of theepbiof the aspiration level in the behavioural thyess the firm.

® Weibull (2002) finds that the frequent claim tiatman subjects in the laboratory violate game ttéorationality
principles is premature because the subjects’ mrées are usually not identified in empirical gsadLuce and von
Winterfeldt (1994) consider violations of subjeetiexpected utility, often reported in the empiridarature.

® Important early works include Cyert and March @9%5963), Cyert et al. (1958), March and Simor6@)9 Simon
(1955, 1956). Key works published in the 1980sudel Herriott et al. (1985), Levinthal and Marct®g§1), March
(1988), and March and Shapira (1987).
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variable risk strategies. Two effects are examitieat are ultimately found to be important
determinants of the efficacy of variable risk prefees.

The first effect, referred to as reference groupsiivity, has been considered in previous works
(Herriott et al. 1985, March 1988, March and Shadi®87), but it has not been explored in great
detail. Reference group sensitivity is defined haee the degree to which decision makers’
aspirations adapt to the average wealth of the lpgpao in which they are currently located. It is
termed reference group sensitivity because it gabke wealth of others in the decision maker’'s
own population. Obvious examples are managers who ifindeful to benchmark against other
firms or teenagers who are sensitive to the tadtédseir peers.

The second effect is an extension of existing asipim level models that consider a community
of populations. Theommunity effeds a novelty introduced in the present articleciBien makers
located in any of a number of populations consideether any of the other populations is doing
better. The decision maker moves if the averageutated wealth in any other population is higher,
net of possible switching costs, but otherwise stayt. In order to examine the community effect,
alternative numbers of populations are studied. ddramunity effect seems to be present in many
kinds of social dynamics, including entry at higHevels of the academic ladder. New PhD
students, assistant professors, and so on maytabeemean performance of their more seasoned
peers as a level of aspiration. To the extentttey focus on an upward moving target, they will
tend to be rather risk prone. It is a process whwwcomers tend to be useful waste in an
evolutionary process that stimulates continuouse@ees in performance; new entrants most often
will fail, but on rare occasions will realize spactilar careers. With similar consequences, firms
that enter a high performing industry may accept plerformance of its new peers as a worthy
referent target.

The present article builds on what have now becstaadard references in aspiration level
research (Herriott et al. 1985, Levinthal and MatéB1, March 1988 and 1996, March and Shapira
1987 and 1992). The simulation approach adoptesinmslar to previous studies, but includes
examination of previously unexplored parameter® particular model studied here is an extension
of March’s (1988) model in which a decision makeiisk preferences is a function of current
resources relative to an aspiration level. The rhoéeeloped by March (1988) uses a convex
function of wealth and performance to update asipina, and the updating rule is stochastic
because the wealth component is drawn from a nodistibution. This model convincingly

showed that endogenous, varying risk preferencesrdded fixed risk preferences.
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Our model, which includes both reference group ieitg and a community of populations, is
referred to as theommunity modelThe community model provides more detailed insigto the
reference group context as a basis for adaptingadisms: (1) by comparing the performances of
decision makers endowed with alternative levelsrefierence group sensitivity, and (2) by
comparing the performances of decision makersdiwna world of one single population with that
of decision makers living in a world where it issgthble, but more or less costly, to switch between
multiple populations.

The article is organized as follows. The first sattbelow briefly introduces March’s (1988)
standard model, which is used as a baseline. Té@ndesection introduces the extensions of the
standard model relating to single and multiple neriee groups. The third section describes the
detail of the simulation. The simulation resultg @resented in the fourth section (for a single
population) and in the fifth section (for multigb®pulations). The sixth section considers in more
detail the results obtained in order to understahg the reference group model dominates the
standard model and why the community effect regptin multiple reference groups further

emphasizes this dominance. The seventh sectioruttascthe article.

The Standard Model

The present article extends the effects considerdtie standard references for aspiration level
research (Herriott et al. 1985, Levinthal and Mat®B1, March 1988 and 1996, March and Shapira
1987and 1992). In particular, March’s (1988) modelvhich a decision maker’s risk preference is
a function of current resources relative to anrasipin level, serves as a baseline model and is
referred to as thstandard model

In statistical terminology the standard model iseguential sampling random walk with an
absorbing barrier at zero cumulated wealth. Thedstad model employbl decision makers who
are born with a staké/ o, and according to their luck in a game againginmegatincrease or decrease
their initial stake. In each period, each decigitaker receives a pay-off that will add to or reduce
her cumulated wealth. The population of decisiokensis constant. If the cumulated wealth of a
decision maker should reach zero, that unfortumatizidual is bankrupt and will immediately be
replaced by a new decision maker who enters thg \pith an initial stakeW o. The pay-off is

determined by a draw from a normal distributionhneixpectation 0 and standard deviati®n the
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preference for risk. Decision makeérwill adjust R; at timet, according to the following

specification,

1) Rt= BA: Wt

Ai is the aspiration level or target of decision nrakeandW; is the cumulated wealth of this
decision maker at time The parametefis a scale factor for risk that is set to 1 inté models in
the present article. Each decision makectpmes to the simulation with the initial staki, and an
initial aspiration levelA o = Wi, so the initial preference for ridR o is 1. The decision maker’s

level of aspiration adapts according to the follogvstandard function of convex updating:

(2) A1 = a W + (1-a) A

The weighta, given to cumulated wealth, is bounded in the edositerval [0,1]. In the case that
=0, the aspiration level does not change; it isdiat the initial value /A given to decision maker
at birth. Wheru =1, the aspiration level adapts instantaneousWito sincea determines the rate at

which aspirations adapt to cumulative wealth, reiferred to as the rate of aspiration adjustment.

The Community Model

Previous studies (Herriott et al. 1985, March ahdfra 1987) have proposed an extension to the

standard model in which the aspiration level ofhedsk taker may depend on the resouidég

accumulated by others,

(3) A1 = ay Wit a (1-¢)) Wi + (1-a) A,

The weighty, given to the wealth accumulated by others indesion maker’'s own populatign

is bounded in the closed interval [0,1]. We refeitthere as reference group sensitivity because it

tracks the wealth of other members of the populatio which the decision maker is currently

located. Wherny=0, no weight is given to the wealth of others, #tl@model becomes the standard
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aspiration updating function (Equation 2). Whegn=1, all weight is assigned to the wealth of

others.

W’j: may be a particular group, of others, for example, others who do better @faand Shapira
1987). In our simulation, decision makers assignghteto the average wealth (including self)

accumulated by, decision makers in the populatipm which they are located:

4) it ==Wie /N,

This extension of the aspiration level model coescbnly one population. A further extension, the
community model, considengl multiple populations. With probabilit§/M a decision maker is
initially assigned to one out of th populations. Decision makers located in each efNh
populations may consider whether any of the otlopufations, on average, do better. The decision
maker moves if the average cumulated wealth inathgr population\W’,;, is higher, net of the
possible costs of switching) Otherwise, the decision maker stays. That is,diesion maker

moves if

(5) i<Wt - 0

Since a decision maker’'s move between two populatill alter the average wealth in both, each
time step treats the decision makers in randomrorde

The purpose of the community model is to compaeepérformance of decision makers that
ignore others with that of decision makers who seasitive to the population in which they are
currently located and to the wider contexbdfier populations. The next section reports the results

of the community model.
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The Simulation

The simulation in the present paper is similarh® approach taken in previous studies (Levinthal
and March 1981, March 1988, March and Shapira 19B7{liffers in examining previously
unexplored parameters. In the present study, altieenlevels of four parameters are examined: (1)
the rate of aspiration adjustment0.10, 0.50, 1.00); (2) the reference group seuitsiti (0.00,
0.10, 0.50, 1.00); (3) the switching cadt(0.10, 0.50, 1.00); and (4) the number of possible
populationsM (2, 5, 10). The numbe¥ is the maximum number gfossiblepopulations, but
depending on the switching costs, #wual number of populations may be lower.

The simulation reported here examines a total of @stinct combinations of the four
parametersd, ¢, 6, andM). The 144 combinations of parameter values pro@deexhaustive
description of the parameter space in the sengdhég include the outcomes in which cumulated
wealth and survival are maximized. This conclusias arrived at through multiple scans of the
parameter space. For each of the 144 combinatibribeoparameter values, 30 samples were
obtained for a population of 300 decision makerschEsample obtained the cumulated ruin rates
and wealth of the population for 10,000 time periods.

Given the values of the four parametersy, o, andM, the only remaining free parameter, the
initial stakeW, o, was set to 3 as in March’s (1988) standard moldes value oW o, ensures that
the probability of losing the initial stake in tfiest draw is very low (p= 0.004). In order to adoi
absurdly high values d®;, the absorbing barrier was set to 0.1. That saig if a decision maker’s
cumulated wealth\;;, reaches 0.1, he or she is replaced by a newidecrsaker.

Figure 1 shows the relation between the ruin r&gecision makers and the cumulated wealth
of the surviving population over 10,000 time pesoMarch’s (1988) standard model was used as a
baseline model. The values obtained for the stahdadel in the present study were based on
averages of 30 samples for each of the three |lefalse rate of aspiration adjustment= 0.10,
0.50, 1.00) examined (a total of 90 samples). Tivasees are similar to those reported in March
(1988).

Each panel compares the standard model with averafethe values obtained for the

community model with maximal reference group sévigit(¢ = 1.00) and one level of switching
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costs’ In each panel, the values obtained for the comtyumodel were based on averages of 30

samples for each of the 9 combinations @ndM (a total of 270 samples).

Results for One Population

The first panel in Figure 1 shows the relation lestw ruin rate and cumulated wealth for maximal
reference group sensitivity{= 1.00) and zero switching costé=(0.00). In the case of zero
switching costs, all population members in the camity model will be located in one place. In
this case, the only difference between the standaodel and the community model is the
sensitivity to the wealth of others. The resultistfe community model, shown in the first panel of
Figure 1, are averages fgr= 1.00.

As can be seen from the first panel in Figure & dbmmunity model dominates the
standard model when decision makers have compet@twity to the average wealth of others. For
any value of the number of time stefds, complete sensitivity to the average wealth of the
population (/= 1.00), and thus ignorance of own wealth, leadsatith higher average cumulated
wealth and lower ruin rates than does ignoranchadrs (= 0.00). That is, complete sensitivity to
others results in both higher average wealth, amel ruin rates than the standard model. In the
case of one populatior 0.00), decision makers are generally better ofhhn terms of wealth

and survival as the level of sensitivity to otherxsreases (see Appendix 2, part 1).

" Thus, each of the four panels shown in Figurenipaoes the standard model to averages of the coitynmoodel
across all levels of the rate of aspiration adjestirfior this modelg = 0.10, 0.50, 1.00) and across all levels of the
number of possible populationgl€ 2, 5, 10).
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Figure 1: The relation between the ruin rate of deision makers and the cumulated wealth of
the surviving population over T= 10,000 time periods. Each panel depicts a compaan with

the standard model (March 1988) and averages obta#d for optimal reference group
sensitivity and various levels of switching costdNE 300,W, o= 3, &= 0).
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Results for Multiple Populations

Positive switching cost)¢ 0) lead to segregation among members of mulppjeulations. Thus,
panels two, three and four in Figure 1 show theltedor values o (0.10, 0.50, 1.00) that will
give rise to multiple populations. The results floe community model shown in Figure 1 (panels
two to four) are averages fgr = 1.00, across aspiration levelad across the number of possible
populations.

Panels two and three in Figure 1 show the reldtimveen ruin rate and cumulated wealth for
complete reference group sensitivity € 1.00) and for both low (panel 2) and moderate¢p&)
switching costs. In both cases, complete sensititdt the average wealth of the population
generally leads to higher average cumulated wealtt,in both cases complete sensitivity to own
wealth sometimes leads to lower ruin rates.

The fourth panel in Figure 1 shows the relatiowieen the ruin rate and the cumulated wealth
for complete reference group sensitivitgy £ 1.00) and high switching costd<1.00). In this case,
complete sensitivity to the average wealth of thpypation also dominates the standard model. It is
noteworthy that high switching costs lead to highamulated wealth than do modest or zero
switching costs. How can this be?

In order to answer this question, maximal valueswhulated wealth and minimal ruin rates
were identified for each level of the number of gible population$. According to these results,
aspirations that adapt completely and instantarigaashe wealth of othersy{ =1.00,a = 1.00)
dominate aspirations that adapt to own wealth €1.00) and own prior aspirationg € 1.00).
These results holds for any number of possible ladjms and for any level of switching costs (see
Appendices 2 and 3).

The results of the community model lead to insightt complement the main results of the
standard model (March 1988). According to the séathdnodel, adaptive levels of aspiration
dominate both fixed aspirations and fixed prefeesnfor risk. The results of the standard model
were obtained on the basis that decision makerstoonsider the wealth of others. In the situation
where decision makers can shift among multiple ipts$opulations, complete sensitivity to the
average wealth of others dominates sensitivityto prior aspirations and to own wealth. Does this
mean that fixed risk preferences also dominateingnysk preferences?

To determine this, we must consider the basis falating the decision maker’s preference for

risk. In the case of complete sensitivity to thealtle of others ¢ =1.00), risk preferences
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effectively vary according to the ratio of the aage wealth of others to the wealth of s&f; X
W/ Wiy when =1.00 andx =1.00). In order to better understand the resafterted above, the
following section compares the underlying properité the standard model and the extensions

examined in the present paper.

Comparison of the Reference Group Model and the Stalard Model

The purpose of this comparison for a single poputadf decision makers is to understand why the
reference group model results in both a lower rabe and a higher level of wealth accumulation

for the population than the standard model. Thiefohg section considers the community model.

A Single Reference Group

Here we compare the underlying properties of tlieremce group model and the standard model
for a single reference grouprhe standard model can be seen as a speciabtdle reference
group model for a single population that occurs nvige=0 (Equation 3). The reference group
model for a single population, in turn, can be sasra special case of the community model of
multiple reference groupthat occurs when the switching cosdsare zero (Equation 5). Whekx

0, decision makers can move freely (Equation 5)l, @hdecision makers will be gathered in one
population after the first time-stép.

The general properties of the standard model caseberibed as follows (March 1988). In the
standard model, some decision makers will accuraltesses while others will accumulate gains. If
the accumulated losses are equal to, or larger thannitial stake, the decision maker is ruinad a
is therefore replaced by a new decision maker. Ating to Equations (1) and (2), aapproaches
zero, Ai; approaches a fixed value, and the wealthy decisiakers will reduce their risk taking
(i.e., Rt approaches zero as a decision maker continuextoralate wealth in excess of the initial
stake). Consequently, fluctuations in wealth wilccease as decision makers accumulate more
wealth. Gradually, those decision makers with wealtexcess of the initial stake will inhabit the

population, and the probability of their replacemiil tend to zero.

n subsequent time steps, newborn decision makerassigned to one out of thepopulations with probabilityt/M,

exactly as in the initial allocation. Whex 0, a newborn decision maker will move to the rieing population in the
second time step of its life.
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It is useful to think of a decision maker’s weallistribution over the course of play as a matrix
of transition probabilities, each defined as thabaibility that a decision maker’s level of cumuthte
wealth at a particular time-step can be reacheuwh faoy level of cumulated wealth at a different
time-step. Let us refer to this as a decision makeealth distribution matrix. The decision maker’s
wealth distribution matrix has one absorbing s(atenulated wealth zero) and a number of interior
states (cumulated wealth above zero). Initiallyergunterior state of cumulated wealth is transient
As the exogenously given rate of aspiration adjesitnn, approaches zero, the aspiration level
approaches a fixed value (Equation 2), and as mecesion makers with wealth in excess of the
initial stake gradually inhabit the population, ithevel of preferred riskR;;, will approach zero
(Equation 1). Therefore, in later stages of the gathe interior states of their wealth distribution
matrix will recurrently visit a shrinking neighbdwod of cumulated wealth. This happens because
the pay-off is determined by a draw from a normiatridbution with expectation 0 and standard
deviationR;;, the preference for riskBy contrast, as approaches 1A;; approached\i;, and the
level of preferred riskiR;, will approach the fixed value of 1 (Equation Ih)this case, the interior
states of any decision maker’s wealth distributizatrix remain transient. Clearly, the minimal ruin
rate occurs as approaches zero, and the maximal ruin rate occhenwapproaches 1 (since the
basin of attraction of the absorbing state is langehe latter case).

What of the population’s maximal accumulation of alte? In the standard model the
cumulative value of the population’s wealth is pigsi and increasing with the number of time
steps. The reason for this is that a decision nsl#oice of risk is not limited by her cumulated
wealth!® This introduces an asymmetry. Typically, a decisitaker who is close to ruin will prefer
a level of risk that creates uncovered losses aegx of the initial staké&);o, should the outcome
be unfavourable. In this case, nature must cover ltisses. By contrast, if the outcome is
favourable, the decision maker will appropriategaens. When the rate of aspiration adjustment,
approaches zero, the aspiration leye|, approaches a fixed value (Equation 2). As thératspn
level approaches a fixed value, the level of prefirisk, R, will increase for a decision maker
who is close to ruin. Therefore, the maximal acclatien of wealth for the population will occur
for a low value ofx. However, as approaches zero, the ruin rate will also decreasary small

ruin rate will reduce the number of replacemerits, iumber of uncovered losses and thereby the

% Since the normal distribution function is contiogp this implies that a decision maker’'s wealthritistion has a
fixed point.

9 Our assumption is consistent with self employmemter a rather ‘forgiving’ bankruptcy system sushte US
(Armour and Cumming 2005, Dosi 1990). In contrasicter bankruptcy laws (as in many European a@s)ttend to
diminish entrepreneurship and risk taking.
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wealth accumulated by the population. Therefore ewgect the maximal accumulation of wealth
for the population to occur for a low value @f>0. By contrast, ag approaches 1, the level of
preferred risk,Ri;, will also approach the fixed value of 1. In tldase theamountof each
uncovered loss will be limited. From this it follevthat the population’s maximal accumulation of
wealth in the standard model will occur ford0<1 and, as mentioned above, the minimal ruin rate
occurs as approaches zero.

Why does increased reference group sensitivitylrésuwoth a lower ruin rate and a higher
level of accumulation of wealth for the populatis®e panel one of Figure 1)? Here, again, it is
useful to think of a decision maker's wealth disition over the course of play as a matrix of
transition probabilities. As mentioned above, evetgrior state of accumulated wealth is initially
transient. In the standard model the interior stat@#l recurrently visit a shrinking neighbourhood
of accumulated wealth as the exogenously givenafsspiration adjustment, approaches zero.
This eventually happens ferverydecision maker.

Now, consider the limit case of complete referegmmip sensitivity ¢ =1 in Equation 3) and
an instantaneously adapting rate of aspiration shiajent ¢ =1). A decision maker’s level of
preferred risk is then defined as the ratio of ageraccumulated wealth of the population to a
decision maker’s own wealth\(;: / W). As a decision maker’s level of cumulated wealtceeds
the average accumulated wealth of the populatlon)evel of preferred risk will decrease and the
interior states of the wealth matrix will recurrdgntisit a shrinking neighbourhood of cumulated
wealth. The more excessive the decision maker'dtiweaer the population average, the smaller
the neighbourhood of interior states that are meatly visited. On the other hand, as a decision
maker’s level of cumulated wealth falls below thermge accumulated wealth of the population,
the level of preferred risk increases and the iotestates of the wealth distribution matrix remain
transient. For a given level of a population’s anaolated wealth, the distribution of risk
preferences is symmetric around the mean. Becduesosymmetry there will continue to be a
fraction of decision makers who at times experienge and at times enjoy very large gains. In
consequence, the average accumulated populatiolthweidl increase. Half the population will
remain risk prone, and a small share of the pojmmatill always prefer large levels of risk.

Thus, we should expect that in the case of compkference group sensitivity, the ruin rates
will be about half of the ruin rates we observedhe standard model. As depicted in panel one of
Figure 1, this is indeed the case. In the caseonfptete reference group sensitivity, a small and

unfortunate fraction of the population will experoe levels of wealth below the population
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average W, << W’j;, and will therefore continue to prefer large levelf risk. For anya the
aspiration levelAt1, is a linear combination o’j;, Wiy andA;; (Equation 3). In the case &

<< W'j;, the prior aspiratiory; is also below average weal#fj;. The consequence is that some
decision makers with complete reference group seitgiwill prefer much higher levels of risk
than decision makers in the standard model. Siheeuhcovered losses of decision makers who
prefer higher risk will also be higher, it folloviisat the population’s accumulated wealth will be
higher for the model of complete reference groupssrity than for the standard model. As panel
one in Figure 1 shows, the model of complete red@egroup sensitivity dominates the standard
model for any time-step with respect to both lown rates and higher levels of accumulated
population wealth.

It is also interesting to consider the model of ptate reference group sensitivity for each
alternative level ofz. In this model, the aspiration levé1, reaches a maximal value as the
weight of prior aspirationA;;, approaches zero. This occurs as the rate ofagpiradjustmenty,
approaches 1 (Equation 3). Asapproaches 1, some decision makers with compédtzence
group sensitivity will prefer maximal levels of kisTherefore, the maximal accumulation of wealth
for the population of complete reference group ettg will occur for a high value ofa.
However, as: approaches 1, the ruin rate will also decreaseeStihis will reduce the number of
replacements and thereby the wealth accumulatedebgopulation, we would expect the maximal
accumulation of wealth for the population to octura high value ofr <1, and this is indeed the

case!

Multiple Reference Groups

As mentioned above, the context of a single refs¥egroup can be seen as a special case of the
community model withmultiple reference groupa3Vhen switching costs), are zero, segregation
among multiple reference groups disappears andnglesireference group remains. We next
consider the community model of multiple referegeeups. This is the case of positive switching
costs, 0 <o. In the current specification of the community rebdilternative numbers of possible
populations were examined€ 2, 5, 10). With probabilityl/M, a decision maker is initially
assigned to one out of théd populations. The decision maker moves if the ayeraumulated
wealth in any other populatioly’,, is higher than the average accumulated wealtheoflecision

maker’s own populatioV’j;, net of switching costs). Otherwise, the decision maker stays. The

" The decomposition of the results is not shown Heuweis obtainable from the author upon request.
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numberM is the maximal number of possible populations. @&teial number of populations that
emerge is determined by the dynamics of the processthe course of play. In the following, the
results obtained for each levelMf(= 2, 5, 10) are briefly consideréd.

Two possible populationév= 2). A summary of the results obtained fd= 2 are shown in
Figure 4 of Appendix 3. When the costs of switchidgare positive, two populations will persist.
One small population will contain the unfortunageidion makers with low accumulated wealth; a
larger population includes the lucky decision makeith high levels of accumulated wealth. For
low levels of switching costg} most decision makers will gather in the populatioat emerges as
the most wealthy. As the switching cos#s,increase, the decision makers become more evenly
distributed across the two populatidﬁs.

As can be seen from panel three of Figure 4, bothisal and the population’s accumulated
wealth are jointly maximized for zero switching &= 0) or for high switching costg¥1). That
is, in the community model of multiple populationsigher switching costs dominate lower
switching costs (averages across other effectsy M/khis? First, the progress of each population
follows the dynamics for a single population, asalied above. Since we now know that a
positive level of reference group sensitivity $0) will lead to both lower ruin rates and higher
accumulated population wealth, we limit our focaghis possibility. Second, a decision maker in
the poorer population may experience a lucky draativating a move to the richer population. In
the time step immediately following her move, thiscision maker will use the new and higher
average of accumulated population wealth to detesrttie preferred risk (sinag>0). As a result
the new entrant to the richer population will ugpdle more risk prone than the incumbents.
Because of this entry effect, some decision makelisenjoy very large gains, but the size of
uncovered losses from the unsuccessful entrantglsd grow. Asdincreases, an entrant will have
little wealth relative to the incumbent populatiand will therefore prefer a more risky choice than
in the situation of a lowed. This, then, gives rise to the counterintuitiveule that higher switching
costs dominate lower switching costs.

Finally, it is worth noting that complete refererg®up sensitivity  =1) dominates any other

level of reference group sensitivity (panel two Figure 4). As was the case with a single

12 The detail of the multiple populations resultsads shown here, but can be obtained from the aufpon request.

3 1n the actual case fof= 0.10 about 2/3 of the decision makers, on averagje be located in the more wealthy
population. Ford= 0.50 or 1.00 the fraction of the decision makeh®, on average, are located in the more wealthy
population is a little higher than 1/2.
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population, a rate of aspiration adjustment betwesmw and 1 (O« <1), on average, dominates
other levels ofx. If we examine all combinations of the parametdugs, however, it turns out that
both minimal ruin rates and maximal accumulatiorpopulation wealth occur when the aspiration
levels adapt instantaneously to the average weélte populationd= 1) and the reference group
sensitivity is completegf=1). The maximal values are shown in panel foufigtire 4.

Five or ten possible populatiorfs= 5, 10). As the number of possible populationsaases,
one rich population and a number of poor populatiemerge. Within this ensemble of poor
populations, the slightly richer populations wiiye more members than the poorer populations. In
the case of ten possible populations, each of e populations has few members and the
accumulated population wealth is very low. The ppopulations become incubators for the rich
population. When some member of a poor populatxpeeences the lucky draw resulting in a
move to the rich population, this lucky decisionkesawill, as an entrant, usually prefer a very high
level of risk. The occasional entrant to the ridpylation will therefore either leave with a very
high loss that remains uncovered or quickly inceclasr wealth to the current average level of the
rich population.

When the entrant is ruined, a newborn decision makelaced in one of th® populations
with probability 1/M. In the case of ten populations, the newborn detimaker is placed in the
rich population with probability 1/10 and in a pqumopulation with probability 9/10. As the number
of populations increases, most newborn decisionensakherefore, will enter the rich population
through the poor. This explains why the maximaluscalated population wealth (which occurs for
¢ =1 anda =1) increases as the number of populations incse@ggendix 2 and 3).

In the case of five or ten populations, complefersnce group sensitivity(=1) dominates
any other level of reference group sensitivity @amo in Figures 5 and 6). It is further the case
that an instantaneous rate of aspiration adjustifaent) also on average leads to both lower ruin
rates and higher accumulated population wealthglpame in Figures 5 and 6).

As depicted in panel three of Figures 5 and 6, Botlrival and the accumulated wealth of the
population, reach maximal values for either zerdaving costs ¢ 0) or for high switching costs
(&~1). A closer examination of the alternative conaltions of parameter values shows that both
minimal ruin rates and maximal accumulation of gapan wealth occur when the aspirations
adapt instantaneously to the average wealth ofptpilation ¢= 1) and to complete reference
group sensitivity  =1). These maximal values are shown in panel féligures 5 and 6. Note

here the dramatic increase in the accumulated wveéltihe population when panel four in Figure 6

17 Page 17 of 30



is compared with the results of the standard mddeér 10,000 time steps the maximal values of
accumulated wealth for the community model are ntloa@ 10 times the wealth of the population

of the standard model for the same ruin rate.

Discussion

The community model has not previously been dismiss the literature, and only a few studies
have considered aspirations that track the avenesgdth of a reference group. Posch et al. (1999)
and Weibull (2002) are relatively recent exampWeibull demonstrates how to construct a model
of adapting rules that lead to the replicator dyitamrand considers the possibility that an aspimatio
level tracks the average wealth of others. Thisappto be a very promising extension of previous
studies of social learning and conformist behavidunfortunately the analytical approach in
Weibull is not directly comparable to the modethe present study.

In another study, Posch et al. use the standauatifun of convex updating, which is used in the
present study (Equation 2) to derive analyticalitssn games, not against nature, but against othe
players. Where the present study uses a simulajproach to study stochastic updating of
aspirations, Posch et al.’s study is limited téedministic updating. Their primary result is that
natural selection, in the realm of social interas$, stimulates the emergence of faculties that
enable consideration of more than just registeoing's own payoff sequence. For example, Posch
et al. consider a strategy where players useeaagpiration level in rounathe maximum of their
own and their co-player’spayoff in roundn-1. This strategy, an instance of the principle of
“keeping up with the Joneses”, is similar to thedindgon of complete reference sensitivity
employed in the present study. As regards the effecomplete reference sensitivity, Posch et al.
conclude that envy is often an efficient impulskisiresult hints at “the royal Swedish envy” (Daun
1989) and its dark expression in the Scandinaviaaw"“of Jante” as important cultural traits that
stimulate the efficiency observed in these cultures

Posch et al. argue that it requires a substantighitive ability to monitor other players’
payoffs and a high level of empathy to compare thdth one’s own payoff. They find that this
observation is consistent with the “currently fakediopinion that the major selective stimulus for
the evolution of intelligence comes, not from ganagminst nature (like optimal foraging or
antipredator behaviour), but from the demands aiaddnteractions” (p. 1434). In view of the
results from the present study, the currently fagdwpinion may need revision. Also in the present

study, which is a game against nature, does “kgepmnwith the Joneses” turn out to be the most
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efficient strategy? Clearly, our results show thaame against nature provides a selective stimulus
for the evolution of human intelligence similanthat was identified by Posch et al.

The results from the present study have a numbenplications for real-world contexts. The
community effect applies to social organizationseweh significant switching costs sustain
segregation among a number of individual populatiddbvious examples include demographic
distributions, research communities, sports teamd,work groups in firms. Newcomers to a higher
social stratum may tend to accept the performahd¢ledr new reference group as an achievement
target. In such cases, the community effect pravidestylized description of the dynamics,
particularly if the newcomer tends to focus onriean performance of its new reference group. An
obvious example is the instance of “royal SwediskyE where aspirations are driven by sensitivity
to the mean of a reference group. Since Scandinaonsequences of failure in the job market are
rather “forgiving”, risk taking associated with bold career moves belfurther stimulated.

Also in research communities, the community modédre an illuminating description of the
dynamics associated with entry at higher levelgdhef professional ladder. New PhD students,
assistant professors, and so on may accept the peggommance of their more seasoned peers as a
level of aspiration. To the extent that they foomsan upward moving target, they will tend to be
rather risk prone. The effect will be a dynamicsevehnew entrants most often will fail, but on rare
occasions will realize spectacular careers. Itsazess where newcomers tend to be useful waste
in an evolutionary process that stimulates contiisuacreases in performance.

Quite similar dynamics are conceivable in movemam®ng members of sports teams, work-
groups in firms, and so on. This model also seemsapture dynamics among firms that shift
strategic groups and industri¢se would expect “forgiving” US bankruptcy laws simulate this
dynamics whereas European bankruptcy laws would terdampen risk taking)it may even be a fair
description of Nation States that move upwardshia hierarchy of international alliances, for
example, as most newcomers to the EEC have donail&Econsideration of this topic in future
research, empirical as well as theoretical, wouygear to be exciting and to promise further
advances in the behavioural research programméeadspy March and Simon (1958) and Cyert
and March (1963). One of the first items on suclagenda must be an examination of the critical
assumptions of the community model. In particulae, need to get more systematic knowledge
about the weight decision makers put on the perdoge of others and whether decision makers

focus on the mean performance of their referencamor use other referent targets.
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Conclusion

The model developed in the present study contitibegrend towards greater emphasis on social
interaction, relative comparisons, and the conteixtdecision-making rather than seeing the
individual as facing a fixed decision environmeirittmabsolute decision criteria. The main result of
our model is that reference group comparisons gélggrovide a more important basis for variable
risk strategies than the decision maker’'s own 8sna As multiple populations were considered,
the reference group context became a dominatingddf performance. Both minimal ruin rates
and maximal accumulation of population wealth ooedr when the aspirations adapted
instantaneously to the average wealth of the pdpuland the reference group sensitivity was
complete. This result dramatically illustrates tihgportance of the social context in decision-
making. It implies significant gains in developiagicher understanding of how the social context
impinges on individual choice in decision making.
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Figure 2: Absolute number of articles on aspirationlevels published in each five-year period
between 1945 and 1999. Results of a comprehensiearsh of the J-STOR database conducted
3/3/2003. The search terms used were “ASPIRATION L¥EL", “ASPIRATION LEVELS”, and
“LEVEL OF ASPIRATION". The search included all jour nals for each of the categories shown:
(1) economics, 26 journals in 1999, (2) educatio®, journals in 1999, (3) political science, 26
journals in 1999, (4) sociology, 29 journals in 199 and (5) business, 46 journals in 1999. In the
J-STOR database, the category “business” includesosie journals that are also included in
“economics” and “sociology”. In order that the reader may easily verify the results, the content
of all categories, including “business”, were leftas defined in the J-STOR database. The
numbers are summaries of five-year periods. Eachve-year period is represented by its median.
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Figure 2: The ration of number of articles in eachfive-year period to number of journals that
five year period. Results of a comprehensive seardi the J-STOR database conducted 3/3/2003.
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Appendix 2

Table 1, Part 1

Number of Populations| Row

O| Y| a |Max 2 5 10 Means
0.040.1d 6.50 6.50 6.590 6.5(
0.5C 4.63 4.63 463 4.63

1.0C 3.61 3.61 3.1 3.61
0.1¢0.1d 8.16 8.17 8.15 8.1¢
0.5C 7.04 6.93 7.06 7.0

0.0 1.0C 6.20 6.33 6.42 6.31]
0.54 0.1C¢ 11.58 1142 11.%9 11.53
0.5(C 11.84 12.05 12.27 12.0f

1.0¢ 1253 13.11 13.39 13.0]
1.000.1d 14.27 1452 14.60 14.44
0.5d 17.18 18.18 18.52 17.9¢

1.0Q* 19.41 21.14 22.40 20.9¢
0.000.1c¢ 3.10 0.08 0.08 1.0§
0.5C 2.77 0.04 0.04 0.95

1.0C 2.30 0.02 0.2 0.7§
0.1¢0.1d 2.99 0.09 0.9 1.0¢
0.5( 2.46 0.05 0.05 0.8§

01 1.0C 2.26 0.03 0.03 0.7§
0.500.1C¢ 3.44 0.30 0.31 1.3§
0.5d 4.26 0.43 0.40 1.7¢

1.0C 4.06 0.38 0.38 1.61
1.040.14 4.25 1.71 1.7 2.55
0.5( 4.16 3.27 3.37 3.6(

1.0Q¢* 4.53 4.68 6 4.7

7

*Cumulative Wealth/ Cumulative Ruin at Time T=10000
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Table 1, Part 2

Number of Populations| Row

O| ¢ | a |Max 2 5 10 Means
0.04 0.1d 6.52 0.89 0.1 2.47
0.5( 4.63 0.88 0.1 1.84

1.0C 3.71 0.78 0.1 1.5(¢

0.140.1c¢ 8.01 0.76 0.1 2.9
0.5( 7.17 0.65 0.1 2.61

0.5 1.0C 6.51 0.74 0.1 2.47
0.500.1C¢ 11.38 0.74 0.02 4.04
0.5C 12.86 0.54 0.02 4.47

1.0C 12.61 0.50 0.02 4.3¢

1.040.14 14.56 0.45 0.19 5.07
0.5d 18.45 1.95 2.01 7.47

1.0Q* 20.58 10.41 18.43 16.4}
0.040.1C¢ 6.44 5.99 0.5 4.19
0.5d 4.58 3.82 0.7 2.8¢

1.0C 3.64 3.17 0.5 2.3
0.140.1C¢ 8.13 5.24 0.4 4.5(
0.5( 7.23 5.35 0.0 4.23

10 1.0C 6.41 4.68 0.4 3.74
0.500.1C¢ 11.94 4.65 0.11 5.57
0.5( 12.42 4.32 0.7 5.61

1.0C 12.55 6.43 0.08 6.31

1.040.14 15.09 3.68 0.08 6.2¢
0.5( 18.24 3.14 2.51 7.96

1.0Q* 20.24 11.10 46.47 25.94

Column Means 8.70 4.55 441 5.8§

*Cumulative Wealth/ Cumulative Ruin at Time T=10000
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Appendix 3

Figure 4: Two Populations
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Appendix 3, ctd.

Figure 5: Five Populations
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Appendix 3, ctd.

Figure 6: Ten Populations
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