View metadata, citation and similar papers at core.ac.uk brought to you by .{ CORE

provided by Apollo

Reversal of Envy

Rezina Sultana

December 2010

CWPE 1106

Paper presented at Silvaplana 2010
19th Workshop on Political Economy, July 2010


https://core.ac.uk/display/83937631?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

REVERSAL OF ENVY

Rezina Sultana

Department of Economics, Bar-llan University, 52%0mat-Gan, Israel

Abstract

Studies of compensating discrimination (known ia th.S. as affirmative action) have not
accounted for the role of envy. Yet envy affectdlityt | consider the compensating-
discrimination policies that individuals acknowl&ug envy would choose when behind a
veil of ignorance. The institutional background foy study is India, where low castes have
been provided with preferential access to publigcation and reserved public sector jobs.
Although the Indian case is background, the commhssapply more generally. | define envy
as occurring when people with the same abilitiegeldifferent incomes because of unequal
education and employment opportunities. This is tase when, because of adverse
discrimination, low-caste people are denied actessducation and public-sector jobs, and
also when, because of compensating discriminatibnis high-caste people who are
correspondingly denied equal access. A benchmade oaith neither adverse nor
discriminatory discrimination is efficient and etpble (envy-free). Adverse and
compensating discrimination both compromise efficieand fairness. | derive the conditions
that determine attitudes of a population behind ted of ignorance to compensating-
discrimination policies.
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1. Introduction

Compensating discrimination (or affirmative actidn@s been studied in various contexts. In
particular, a large number of studies examine éoltidian caste systehiThere has however
been no study of the fairness of compensating idigzation when there is disutility from
envy. Perhaps the reason for disregarding envybblas that being envious is an unpleasant
personal attribute. Why should people care abolmerst income and why are they
discontented with their own absolute incomedthough envy has been disregarded in
previous literature on the caste system, nonethadasy is a fundamental human trait that
underlies human behaviour. Envy also influencescehof ideology, which in turn affects
institutions and economic policy (see Hillman, 200@apter 1). Ignoring envy ignores basic
reality. | therefore introduce envy and consider tbmpensating-discrimination policies that
individuals subject to envy would choose behince of ignorance where they do not know
if they will benefit from adverse or compensatingscdmination. The institutional
background for my study is India, where compengatiiscrimination programs provide low
castes with preferential access to public educatimhreserved public sector jobs. Although
the Indian case is background, the conclusionsyappte generally.

Social justice can be defined as ex-ante or ex-pgsality. In the pre-compensating
discrimination period, there wasx-anteinequality across castes because high-caste gerson
were privileged. Compensating discrimination ainisaehievingex-anteequality through
special opportunities for low-caste members to emirrhistorical injustice. However,
compensating discrimination also imposes ex-anéguality and fails to achieve ex-post
equality because of inequality in incomes betwegnmally productive persons of different
castes.

Inequality under the caste system either in the prein the post-compensating
discrimination period is the source of envy in eiint ways. The outcome under adverse
discrimination was not equitable: there was envyhat a person belonging to a low-caste
would prefer a high-caste person's possessionsstnas’® Envy was qualified, since low-

caste persons would be driven by the hierarchigsiesn to consider themselves inferior.

! See for example Ramaswami (1984), Aikara (1996¢nd&lsohn and Visziany (1998), Sheth (1998),
Wankhede (2001), Pande (2003), Alexander (2003ye84¢2004), Weisskopf (2004), Borooah, Dubey ayef |
(2007) et al.

2 Experimental economics provides answers to theestipns using concepts of equity and social peefas
(Fehr and Schmidt, 1999; Bolton and Ockenfels, 20@@mann, 2001; Charness and Rabin, 2002 efal)an
overview of envy in experiments, see Holler andolcer(2010), who also consider conceptions of faismaore
generally going back to Adam Smith.

3 According to Foley's (1967) definition of equity.



With compensating discrimination, envy is reversadiigh-caste person envies a low-caste
person because of the perceived undeserved low-geEsson’s good fortune through the
privilege of compensating discrimination. My fodnghis paper is on such reversal of efivy.

The envy of low-caste people under adverse disnatiun is due to deprivation from
lack of access to public schools and a host of rotlestrictions; with compensating
discrimination, envy on the part of high-caste pedapdue to their relative deprivation.

Empirical evidence confirms that positional concean create envy in the mind of an
individual whose situation is below his or her oaspiration level (Fischer and Trogler,
2006). Experimental evidence also shows that werlganerally treat unequal wages as
relative deprivation (Martin, 1981).

In my model, high-caste individuals in the postap@nsating discrimination period
experience the feeling of relative deprivation ewdren wages are equal, because the equal
wage fails to account for different productivitids. a particular type of job, wages are the
same for all individuals irrespective of caste mmimum eligibility criteria for the reserved
positions are relaxed for the low caste.

Both adverse and reverse discrimination undermifieiency and conceptions of
fairness. Envy behind the veil of ignorance reduitetividuals' expected utility. If the
expected utility loss due to envy of the low-capeople under adverse discrimination is
greater than that due to high-caste people's endgrureverse discrimination, | judge the
post-compensating discrimination outcomee@sity-improving

Whether a population behind the veil of ignorancefers adverse or compensating
discrimination depends on the trade-off betweercieficy and equity (no-envy) in social
outcomes. The post-compensating discriminatiorarue is not achieved through Pareto-
improving change because the reservation policyiges opportunities for low-caste to the
detriment of the high-caste. Pareto-improving clearsggof course possible if gainers gain
more than losers lose and compensation occurs. Howeompensation does not occur.
Compensating discrimination eficiency-improvingf the net gain in expected utility due to
access as well as higher returns to educationeoibthi-caste individuals, exceed the expected

utility loss due to reverse discrimination towattie high-caste peopldf these efficiency-

*In the Indian daily news paper sometimes we firelftont-page headline as "Self-immolation by sdvig-
caste students or job-seekers as a protest aglanstste-based reservation”. This is nothing hutxgression
of extremely envious attitude.

® See, Ben-Zeev (1992) for some examples showingrktative deprivation causes envy.

® Also see Lehmann (2001) who demonstrates that iwaaperson competition, presence of envy in an
individual’s mind reduces his payoff and total skttion (social welfare) becomes lower than thaemvboth
parties are self-centered.



and equity-improving criteriaare satisfied compensating discrimination is regdras
fairness-improving

The questions to be addressed are: How (if at ddBs envy change the usual
conclusions about the compensating discriminatiaticp and is the compensating-
discrimination policy fairness-improving? The papeistructured as follows. Section 2 sets
out the institutional background of compensatingcdimination policy in India. Section 3
reviews concepts of equity, efficiency and fairneSsction 4 sets out the model of policy

choice behind a veil of ignorance. Conclusionsimtée final section.

2. Theinstitutional background

Compensating-discrimination policies have been eam@nted in many countries, including
the U.S., South Africa, Malaysia, Brazil, Nigeriadia, and Sri Lanka. The intent has been to
compensate present generations of under-privilegiips for past discrimination. In
contrast to other anti-discrimination measures, pamsating discrimination aims at ending
differences across gender, races, castes, and caoitiesuon apro-active basis, hence the
term ‘affirmative’ in the U.S. context (Holzer amteumark, 2000). In India, a caste-based
reservation system evaluates a person not on tbis b& personal merit, achievement, or
personal characteristics but rather on the basibith. Castes are hereditary, mutually
exclusive, endogamous and occupation-specific. [fldéan caste system consists of four
distinct social classes (calledarna hierarchically ranked according to prestige, i
power, economic dominance and educational priviedeshall consider only two broad
categories — lower castes and higher castes.

Land and power have long been concentrated in indiae hands of the higher castes
while the lower castes provided services to théndrigcastes (Kumar, 1982; Banerjee and
Knight, 1985). To correct for caste-based inequslitthe government of India enacted
compensating discrimination policies shortly aftelependence (in 1951, 4 years after the
end of the British colonial rule), reinforcing aathending reforms that can be traced back to
British colonial-era reservation programs (Kuma®92). The former untouchable castes
(presently known aglalits) and some tribal communities, who have been dgcehd
economically marginalised, are the target grouphefreservation policy. They are defined
(under article 366 of India’s Constitution) as t8eheduled Castes (SCs) and Scheduled
Tribes (STs), and make up some 16-17 percent @h@efcent of the total Indian population

respectively. The Constitution of India (article)4tlows for special provisions for members



of these two disadvantaged groups. Compensatimgimisation by the Indian government
has entailed two-fold steps. Actions were takemrevent discrimination against the low-
caste members (SCs and STs). Atsmmpensating discriminatiofor the low castes was

introduced by reserving seats (22.5 percent amomighwl5 percent are for SCs and 7.5
percent are for STs) in the legislatungol(tical reservation, in government-sponsored

educational institutionseflucational reservatignand in public sector jobgop reservatioi,

with the objective of “empowering” the lower casfes

3. Equity, efficiency and fairness

We wish to evaluate policies by criteria of equigfficiency, and fairness. In this regard,
there is a bewildering variety of experimental evide on individuals’ preferences. In some
experiments, people are selfishly motivated andtlver cases people have “other regarding”
preferences. Fehr and Schmidt (2006, chapter &sifjatheories of “other regarding
preferences” under headings of models of “sociafguences”, “interdependent preferences”
and “intention-based reciprocity”. Models with salcpreferencésview an individual as
caring about material resources allocated to atitdviduals within a reference group. There
may also be altruism, envy, or inequity aversionter-caste inequality resulting from
discrimination is in particular the source of enwijhere can also be envy within groups,
which is not taken into account in my model. Aniundual’s utility is affected by envy when
people have the same innate learning ability batfeom different castes. The reference
group of a low-caste individual therefore consistshigh-caste individuals with the same
innate ability, and vice-versa.

Envy-freeness is an appealing concept of equitpifRd.993; Bolton and Ockenfels,
2000; Fehr and Schmidt, 1999; Konow, 2003; Clip2€08). Equity means no-envy: an
allocation is equitable if no individual preferdhets’ possession to his/her own possessions
(Foley, 1967; Varian, 1974; Kolm, 1995). For aroadition to be fair, it must be equitable as

" The percentage of positions reserved for SCs disivaries at the state level according to the apprate
proportions of these groups in each state. AlISIOB2, 27 percent of positions were reserved foerdplackward
classes (OBC) belonging to different castes andnconities whose position was marginally better thzat of
the SCs and STs but worse than that of the highstecgroup (following the recommendation of Mandal
Commission set up in 1979).

8 In models of “interdependent preferences” andefitibn based reciprocity” the individuals, in adit to
own monetary payoff, are concerned respectivelthbytype' and 'intention’ of the reference agents.

® My envy-based specification of preferences, theeefdiffers from the "keeping up with the Joneses"
attribute of preferences, which refers to the ideat an individual's utility depends on the indivadls
consumption relative to the total past or presamtsamption of the society. My model shares the ipet
forward by the inequity aversion literature thavpke dislike inequality that makes them worse bift | rule out
the symmetry that people also dislike inequaligt tinakes them better off.



well as Pareto-efficient (Varian, 197%) but some economists define fairness only in the
sense of no-envy (see, e.g., Feldman and Kirmar¢;18haudhuri, 1986; Diamantaras and
Thomson, 1990; Nishimura, 2003a,b; Chavas, 2008mgatibility between equity/fairness
and efficiency is a highly debated isstieMy model shows that post-compensating
discrimination allocation can be efficiency-improgionly at the expense of equity — which is
consistent with equity and efficiency as mutuallyclasive. Envy can be efficiency-
enhancing or the source of inefficiency, dependinchow envy affects incentives (Hillman
(2009, chapter 1%

Also of relevance as background for my model iseadture on identity and economic
outcomes (Akerlof and Kranton, 2000; Rapoport andisd/ 2003) and expressive utility
from confirming identity (Hillman, 2010). An indigiual’'s group identity determines his or
her economic ex-post outcome when individuals ffetént groups are identical ex-ante in
education or in innate qualities (Basu, 2006). Alsgperiments conducted by Hoff and
Pandey (2006) suggest that discrimination shapaalsdentity among castes such that, after
equal opportunities across groups are provided;daste people still do not take advantage
of opportunities when social identity or status psblicly revealed. In my model
compensating discrimination based on social idgmésults in different ex-post economic
outcomes for individuals with the same innate legynabilities, with caste-identity

generating envy in the mind of the unprivilegedugro

4. Themodd

| view individuals behind veil of ignoranceas identical, with the same utility function and
facing the same uncertainty about future incomadividuals know the probabilities of

19 Also Piketty (1994) defines a fair allocation asdhat satisfies the Pareto-optimality criterienveell as
equal liberty in the sense that every individualsimbave an access to the same set of opportunitt@sh is
equivalent to the ‘no-envy’ criterion as long as thdividual is rational, because rationality guidiee individual
to choose the most preferred bundle from the gogortunity set.

™ In the context of classical exchange economieanimous envy (i.e., every agent envies anothematan
exist in an efficient allocation (Varian, 1974) huis also possible to have unanimous envy afritexim stage
even with interim efficient allocation rules if tlgeis asymmetric information regarding the fundatalsnof the
economy among the agents in course of contrac@igel, 2008). A competitive market can resultaifair
allocation only when the purchasing power amongsaarers is not very unequally distributed (Chavaggl.

12 Mui (1995) considers a setting in which a follovegtempts to retaliate against an innovation inioed by
an innovator, with a personal cost justified by yavand innovation may therefore be deterred. Grand
Sliwka (2002) demonstrate that for a given prizeittire greater efforts are exerted in a tournaraembng
inequity averse agents compared to among agertispwiely self-regarding preferences, because patioin of
envy — feelings of disadvantageous inequality -viol® greater incentives for increasing efforts thhat of
compassion - feelings of advantageous inequafity reducing efforts.



outcomes in the sociely. The fairness of compensating discrimination in aste-based
society is judged by comparing the pre- and the-posipensating discrimination allocations
after the computation of expected utility lossesnfr inequity and inefficiency. The

benchmark case with which | begin has counterfdigtna caste-based discrimination.

4.1. Benchmark

A caste-based economy is populated by a continutinmdividuals of measure 1. The
individuals behind a veil of ignorance know thaeyhare going to born in a caste-based
economy wheren-and n" are respectively the proportions of the low-castd the high-
caste groups, so that

n“+n" =1 (1)
Innate learning abilities across the caste groupsiaiformly distributed on the ability space
[0,1], such thata} ~U[0,1] anda{' ~U[0,1]. Individuals within a particular caste group are
differentially efficient in transforming time spewin learning into productive skills. They
know that there is a continuum of jobs of measuagnong whichp®and p“are respectively
the proportions of skilled and unskilled jobs, batt

ps+ p==1 (2)

The individuals know behind the veil of ignoranbattthey will be treated equally in

facing no discrimination in access to educatioshmice of occupation after emergence from
behind the veil of ignorance. In the absence dafrdignation, the society appears as if there
is no caste system. The individuals have two optioeither to be educated and earn income
as a skilled worker or not to invest in educatiord @arn income as an unskilled worker.
There is perfect competition and full employmenthia skilled sector, and the skilled jobs are
allocated on the basis of comparative advantage. prbductivity level of an individual is
defined as

3)

B 1 if heor shedoesnot chooseaducation
%= 1+a  if heor shechoosesducation

13 In earlier literature, the effect of veil of igrarce on the choice of equity (equality in distribns) has been
investigated either under risk where the risk-agénslividuals know the probabilities of belongirmgdane group
or under genuine uncertainty where the uncertaansrse individuals do not know these probabilifisse
Rawls, 1971; Andersson and Lyttkens, 1999 et al.).



The linear form is for simplicity. Without educaticall individuals are homogeneous in
productivity*

An individual behind the veil of ignorance decides education if and only if
education enables him or her to earn net incontal (fcage minus cost of education) higher
than the income he could obtain without educaiien,

(L+a)w—cw>w (4)
Here w is the wage per unit of productivity level armd (0, 1) is the cost of education
parameter — a fixed proportion of wage spent omlag. After simplification,

a>c=a, (5)

Definition 1: A critical agent is defined as an individual withet threshold level innate

learning ability for choosing educatiom, = .'¢

Individuals with learning abilities higher than tiwd the critical agent opt for education. Due

to the uniform distribution ofs, and full employment in the skilled sector, we carite:
p*=1-c andp* =c.
Definition 2: The utility function of an unskilleda < a_) and a skilled & > a_) worker is
1 if a <a,=c
ut v . =
(vi(a)) {“& ¢ fa-a

wherey, (a,) is an individuali 's income endogenously determined by learningtgbili

The wage per productivity level is set equal totyifw =1). The individuals after

emergence from behind the veil of ignorance arelgin the sense that there is no ex-ante
inequality in socio-economic status across indigldwat the beginning of life and no ex-post
inequality for individuals with the same productyvievel. This implies that there is envy

neither to begin with nor after incomes have besterthined.

4 See also Docquier and Rapoport (2003a,b).

15 Also see Kanbur and Rapoport (2005) who definectitical agent as one who is indifferent in making
decisions whether or not to invest in education whées expected lifetime income with education does
exceed his lifetime income without education.

18| assume a linear income utility function for siiojty. Extension to concave utility function tola for
risk aversion will not change the conclusions.

" people after emerging from behind the veil of igmze might be treated as unequal having différetme
levels and that kind of inequality could generatwyein the mind of low-income group, but we igndhat
possibility for the sake of our argument. In thesexiice of caste-based discrimination the individaads self-
interested and do not bother about other indivlysissessions.



Behind the veil of ignorance, individuals know ttigeshold level innate ability for
choosing education and the income distribution esthe skilled and unskilled workers in the
society. Without having knowledge of their own ébjlthey do not know whether they will
earn income as skilled or unskilled labour. An vidiwal behind the veil of ignorance

computes expected utility as:

EU = cha+ @-c){(@+a-c)da (6)

& —y

After calculation, Eq.(6) yields,

_3-Tc+7c? -¢°
> :
In the absence of caste-based discrimination, édmcallows individual improvement and

EU (7)

the outcome is efficient as well as equitable.

4.2. Adversediscrimination

The individuals behind the veil of ignorance nowrd know whether they will belong to
low- or high-caste group but they do know that ¢hisr caste-based discrimination in access
to education and in choice of jobs in the soci&il. low-caste individuals without the

opportunity to choose education will be homogenewitis the level of productivity,
quzl,VjenL (8)
and earn income as unskilled workers. Because a#sacto educational opportunities, the

productivity level of an individuak belonging to the high-caste group will be:

(9)

b1 if heor shedoesnot chooseeducation
% = 1+a, if heor shechoosesducation

The income level of a high-caste individual will eadogenously determined by
personal learning ability. An individud will choose education if and only if
a, >c=a/ (10)
Where af' is the critical agent in the high-caste group. iBehthe veil of ignorance,

individuals know that because of discrimination gkéled jobs will be allocated only to the
educated high-caste individuals on basis of petgmoductivity!®

18 The utility function below does not take into asnbother-regarding preferences. A high-caste iddi is
not envious and the possibility of extra utilityigavhen his income level exceeds that of the refegeggroup has
been ruled out. In contrast to the literature agirity aversion, there is literature that propodéyugain when
a person is better off than others, although thistjve effect is weaker than the negative efféarvy on utility



Definition 3: The utility function of a high-caste individulal is
y 1 if a <a' =c
u (yi) = . M
l+a, -c if a >a;
Behind the veil of ignorance, individuals are awafenvy among the to-be low-caste group.
They anticipate that some low-caste people will benbwith learning abilities higher than
that of the low-caste critical agena; (a, >a; =a; =c, assuming the same threshold
level for choosing education across the casteg)h $aw-caste people could increase their
productivity levels, if there were equal opportigstin access to education irrespective of
caste. They however receive lower wages than higtecdadividuals of same learning ability,
due to their low-caste identity. They envy the hogiste individuals and incur a utility loss

from the unfavourable wage inequality.

Definition 4: The utility function of an individualj belonging to the low-caste group is

based on other regarding preferences and is

u].L(yj, yk): yj(aj)— ,Blyl[yk(aj)—yj(aj )] =

1 ifa>a =a

where 3, =
A % if a, <a- =a/

Y (aj) andy, (aj) are the levels of income of the respective loweawdividual ] and the

high-caste individuak with the same abilities, the latter being endogshodetermined by

learning abilities. A low-caste individugls total utility is equal to his incomg, (aj) (where
y,(@)=1 va €[01]) if his leaming ability is less than that of thitical agent
(a; < ar =a!'), i.e., when he does not envy anyone; but if a-¢éaste individualj earns

one unit less of income than the high-caste indiaic , in spite of having learning ability

(see Loewenstein et al., 1989;, Banerjee, 1990p&df) 1996; Goel and Thakor, 2005 et al.). Usuhigh
income provides high social status due to whichndividual may gain additional utility but in a ¢asbased
economy high-caste individuals have an inheritghtrio high social status whatever be their leeéiscome.

9 See Grund and Sliwka (2002), Goel and Thakor (pdB&rtling and Siemens (2006), who likewise ddseri
an envious agent incurring disutility when he og shceives a lower wage than others.

2 This utility function is formulated on the basisthe idea developed by Fehr and Schmidt (1999),itbu
differs from the latter by not considering disugilifrom advantageous inequity and normalization thod
disutility since the number of individuals in treference group is infinite in our model.



higher than that of the critical agen&( > a; = a;'), his utility is reduced by, . | assume

that 0 < y, <1 : the individual is thus envious but the intensifyenvy* is less than unit§?

Proposition 1: In the presence of caste-based discrimination #ighutility functions of the
high-caste and low-caste individuals respectiveliey by (3) and (4), expected utility in the
pre-compensating discrimination period behind thé of ignorance is

ey _3-7¢ +27c2 -¢ (1—20 ) AL C)(l— czz);/l

The proof is in Appendix A. An important notificati is that this expected utility function is
fairness consisteRt. The first term on the RHS is expected utility aghe absence of caste-
based discrimination (the benchmark case); thengkand the third terms are respectively the
expected utility losses in the pre-compensatingcraiignation regime resulting from
inefficiency and envy attributable to deprivatiom access to education of the low-caste
individuals who might have innate learning abilitigreater than that of the critical agent
(3, >a =a).

Discrimination in access to education results iffledénces in productivities across
castes, which, coupled with discrimination in cleoaf jobs, creates inequality in incomes,
which is the source of envy. The benefit of edwsais not fully reaped under caste-based
discrimination. Expected utility under caste-badetrimination is lower than that under no
discrimination becauseaste-based discrimination in the pre-compensatiggrimination

regime makes for an inefficient and inequitableedition.

2L The definition of intensity of envy is adopted fioFehr and Schmidt (1999). Intensity of envy isals
measured by the resources required to convert gioweEnagent to non-envious one. The larger theuress
needed to make an envious agent non-envious oadidgher is his envy intensity (Fleurbaey, 2006)s lalso
found to be larger when one can imagine, "I couddirb his place" (see Heider, 1958; Elster, 199%rd®a
1991), or the superiority of the person who is edvincreases (Goel and Thakor, 2005).

%2 See also Kirchsteiger (1994) who assumes an emvgneter (or intensity of envy) less than unity
predicated on an individual having a higher regarcwn income than for the incomes of the indidtiuin his
or her reference group.

% Varian (1974) defines the social welfare functammsistent with fairnesay (ui (x J. )) by introducing the

other regarding preferences in the Bergson-Samuaisoial welfare functionyv (ui (xi )) The specific form is
as follows:

W(X): azui (xi) - B Z(ui (xj)_ u; (Xi))dij ’
where the parametessandp are the weights assigned to efficiency and ecprig;umentsgij is zero if there is
no-envy and unity otherwise.

10



4.3. Compensating discrimination

The individuals behind the veil of ignorance nowoknthat they are going to born into a
caste-based economy with compensating discrimimatioere all the individuals irrespective
of castes are permitted access to education. Tdauptivity level of a high-caste individual
k is given by (9) and that of a low-caste individyais

1 if he or she does notchoose educat
n (11)

9 = 1+ 4 if he or she chooses education
Compensating discrimination is implemented by atguilhat reserves places in
education and public sector jobs for the low-cgseple. Letp be the proportion of
reserved places in the skilled sector jobs. Theaneimg places are allocated between the low-
and the high-castes according to personal comparadvantage. The minimum-ability
requirement for the reserved places is lower theat tor the unreservedyénera) places,
implying that low-caste individuals have larger peao increase their productivity levels
under the educational reservation and they haveehigeturns to the same productivity level

compared to the high-caste under the job resernvatio

4.3.1. Autonomous education decision

Assume that the individuals behind the veil of igmce do not take into account the

proportion of reserved skilled jobg( but they do take into account the benefits ardscof
the reservation policy in making education decisemross the castes. An individyal
assuming himself in to-be low-caste group decidesducation if

@+ea)-ne>1 (12)
where g(> 1) Is the return to education under the job resewmapolicy. The higher the
learning ability of a low-caste individual, the gter is the benefit obtained.(< 1) is present

as a government subsidy on the cost of educatiarpreportional cost reduction — for low-
caste people accompanying the compensating disatian policy scheme. After
simplification,

n ~
a >Zc=acL : (13)

The high-caste critical agent is defined@$=a =c sincee =1 and n = 1for the high

caste. It follows thaf: < &' = c. That is, compensating discrimination providesramentive

11



for the low-caste individuals to choose educatieenewith learning ability lower than that of
the high-caste critical agent, thereby raising ribenber of educated individuals in the low-

caste group.

Definition 5: The utility function of a low-caste individuplunder autonomous education

decision is

) 1 if ajgéCL:Qc
ui(yj): €
1+¢ca; —nc if a, >4

Since low-caste individuals are the privileged gran the compensating-discrimination
regime, envy does not enter into their utility ftian. However, the individuals behind the

veil of ignorance perceive envy among the to-bétugste group.

Definition 6: The utility function of a high-caste individulal is:
U (e v) = vi@) - ¢ - Bor Ly (8) - vi ()]

0 if a >a’ 1 if &' >a >a" orif al"
Wherec{> > % andﬁzz{ % 28> %> 8

=0 if a <& 0 ifa <&

y;(a,) and y,(a,) are incomes of the respective low-caste individjand the high-caste
individual k, endogenously determined by their own but sammileg abilities. Utility of a
high-caste individualk is equal to his income earned without educatig((ak), if his
learning ability is less than that of the low-castiéical agent &, < &"). y,(a,) is thus the

utility of an uneducated envy-free high-caste irdlnal k .

A high-caste individual with learning ability beten the threshold levels for choosing
education in the low- and high-caste grougs €& a, > &') cannot choose education and
earn the unskilled wage but could become educatéadraght obtain a skilled job if he or she
were to belong to the low-caste group. Again, vaibility higher than that of the high-caste

critical agent @, > a!'), an individual can become educated but obtaimgeforeturns to

education compared to low-caste individuals witmsaability. As a result of unfavourable

wage inequalities caused by compensating discrimimaa high-caste individual in either
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case become envids?® and incurs utility loss. The intensity of envy tife high-caste

individuals isy, , where0O < y, <1.

Proposition 2: In the post-compensating discrimination period wites utility functions of
the low-caste and the high-caste individuals aneegiby Def. (5) and Def. (6), individuals
behind the vell of ignorance compute expectedytl

gjo3-7erret-c nt(1- c){(g_z—nc)z} —nt- c){(l_TC)Z} +@- 2c)(1—2jc

2 &

oo

&

The formal proof of the proposition 2 is in Appexd but the important implications are as
follows. The first term on the RHS is the expeatitity equivalent to the benchmark case.
The second term defines the expected efficiencynsgaesulting from compensating

discrimination. This term has two components. Imtipalar, Eq. (B.4) (in Appendix B)

1
shows thatn j ca-— 77c da is the expected utility gain due to low-caste widlials’
C

access to education and higher returns ah — c)j(aa — n7¢) da indicates expected utility

Te
-

gains due to an increase in number of the edudatedaste individuals. The third term is the
expected utility loss from non-Pareto-improving mfp@ because low-caste individuals benefit

at the expense of some high-caste individuals utiterreservation policy. The expected

-

utility loss is n"(1 - c)|(a- c) da, which is equivalent to the expected utility lassulting

o

from inefficiency due to low-caste individuals’ bgi denied access to education in the pre-

compensating discrimination period.

24 It might be surprising to view the high-caste indiial with a, > a' as envious since he earns high income

in absolute term. But utility or overall job sasisfion depends on the relative income/consumption —
income/consumption compared to others in the rateregroup (see Frank, 1984; Bolton, 1991; Clark and
Oswald, 1996; Lehmann, 2001; Goel and Thakor, 200b)particular, Goel and Thakor (2005) specify an
individual's preferences as based on relative qopsion in addition to absolute consumption, sucét tine
individual gains and loses utility according to wier his consumption exceeds and is below thati®f h
reference group.

% The literature on envy also reveals that peopiegaly do envy those people who are like themquiaéto
them but turn out to be a bit superior to them @aeott, 1991).
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Under the reservation policy, there are two sourcksnefficiency First, some
reserved places can remain vacant due to nonddfit of the minimum productivity
requirement: Pareto-improving change could havertgiace if these reserved vacant places
would be open for all individuals irrespective @ste. Second, the places excluding the
reserved positions allocated on the basis of coatiparadvantage are insufficiently small,
resulting in excess demand for skilled jobs. Theesf some high-caste individuals with
learning abilities higher than that of the highteasritical agent, who could have skilled jobs
in the adverse discrimination regime, are compeliedtake unskilled jobs under the
compensating discrimination regime, which is arffickent allocation of ability.

The fourth term (see Eq. (B.4) in Appendix) indesathe expected utility gain if the
proportion of skilled jobs is higher than that afsiuilled jobs. The fifth term defines the
expected utility loss due to envy of high-castegbedowards the low-caste with the same

learning abilities but different levels of earninghis term also has two components. In

particular, Eq. (B.4) (in Appendix B) reveals ti{ﬂit— nL)(l— c);/zgj' ada is the expected

n
&

c

utility loss due to envy of the uneducated highteasdividuals with learning abilities with
1
3" >a >4 and(1-n")(1-cly, (e —1)J'ada is the expected utility loss due to envy of

educated high-caste individuals whose learningtedsilare higher than that of their critical
agent @, > a!"). Therefore, the post-compensating discriminatdincation is inequitable

and not Pareto-improving.

Proposition 3. Assignment to jobs under the caste system in ths-gompensating
discrimination regime is efficiency-improving ifetiproportion of unskilled jobs is no more

than half, but compensating discrimination is reotrfess-improving.

Proof: The assignment under compensating discriminatemime is efficiency-improving

compared to the adverse discrimination regime if

n%l—c){%}r(l —2c)(1—gjc_ nL(l_c){(l‘TC)z}_ n%l—c){@}

Given thatn" > Q ¢ >1, n<1and ce(0,1), the above inequality holds far< %

14



Further, the ratio of expected utility losses doestivy in the compensating discrimination

- nL)(l—c)y{e(e—l)zg(g _nz)cz}

regime(A) to that in the adverse discrimination regi(ﬁe} is

E =
t n“(1- c)(l_ )7
2
After simplification,
_ , -
A 5{1— (ncj ]
r (1— n")72 3
= = —l
r n‘y, ell-c?)

Substituted" = Z¢c and&" = c so that
&

_ (1_ nL)72
nL71

= =

With n* g% andy, =y,
L
—(1 [] )72 >1.
N7
Also £ >1 and&} < & implies that
1-8"
5( a J>1.

1-4"°

A

Therefore,£ can be larger than unity if

{{1 éCLZ] 1} 1,
. (QED)

1-4a’
which is the case either if >>  dr if 7 << 1 so thatd> << &'
There is @paradox of equity’ the greater is the intent to achieve equity, ldrger is the

expected utility loss due to envy and the greaténe inequitable job assignment.
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4.3.2. Quota () dependent education decision

After the implementation of affirmative action, th&al number of educated individuals in

the society is larger than the total number ofls#tijobs:

L-n')a-c)+ n{l—%c) =(1-c)+ nL(c —ch >(1-c¢) (14)

&
There is therefore an excess demand for skilled. jslihe total number of reserved places is

at least equal to the total number of educateddaste peopleg(l— c)> (1— :31CL)nL >0), a
low-caste person witha; > a- will certainty obtain a skilled job but there imaertainty

about a high-caste individual even with innateigbih, > 4" obtaining a skilled job.

(A) Education decision of the high-caste

The education decision among the high-caste indal& with innate abilitiesa, > & =c¢

can be simplified and represented by a game ofkehi¢or "hawk-dove" game) in which
there are two high-caste players and one skilled Behind the veil of ignorance, players do
not know each others’ abilities and treat each rotdse equally productive in an expected

sense. The players choose between education andadumatior{E, NE}. The game is

symmetric, with the two identical players confrogtithe same costs and benefits of

education.
Player 2
Not Educate Educate
Not Educate 1,1 1, {1+ a-c)-y,(e -1a}
Playerl @-c-y,ea)+ 21+ y,)a},

Educate | {l+a-c)-y,(s -1a}, 1 (L-c—y,ea)+ 2L+ 7,)a)

Table 1. High-Caste Education Decision Game

When both individuals decide against education, agbecome is (1, 1). The uneducated
individuals are not envious towards the low-cabgause of their voluntary decision not to
become educated. When one person becomes edutated she obtains the skilled job but
incurs disutility due to relative deprivation wheomparing own income with that of the low-

caste of same abilities: the outcome {f ¢ a— c) - y,(¢ — 1)a}, 1) if person 1 chooses
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education or (1{(1+ a- c) - »,(¢ — 1)a}) if person 2 become educated. When both persons

decide on education, one of them will have to workhe unskilled sector, and will be
envious towards the low-caste because of not hadngss to reserved skilled jobs.

Conditional on being high-caste, individuals behiinel veil of ignorance do not know
who will have the skilled job and compute the expdaitility from education as:

r{l+a-c)-y,(e —1a}+ (- 7)l-c-y,ea)=1-c—y,ca)+ z(1+ y,)a (15)

where 7z is the probability of having a skilled job anffl+ a-c)- y,(¢ —1)a} and
(1— C— 7,€ a) are respectively an educated envious high-cassops utility from skilled
and unskilled jobs. The outcome when both persoresidd on education is
({@-c-y,ea)+ 71+ y,)a}l,{l-c—y,ea)+ z(L+ y,)a}).

There is no dominant strategy and there are twe gtnategy Nash equilibria, at
({@+a-c)-y,(e -Da}, 1) and (1,{{L+ a-c) - y,( —1)a}) under the assumption that

N
1-7,(6 1)

the unskilled jobs. The Nash equilibria are faim@sproving because total benefit is

a so that payoff with envy in the skilled job excegahyoff without envy in

maximal (=2 + {L- y,(¢ - 1)}a - ¢) taking into account the equity-efficiency tradé e
use the game to show how the number of reservegplalays a crucial role in the education
decision of high-caste people.

Taking into account the possibility of obtainingheir skilled or unskilled jobs when
educated, an individuak conditional on being high-caste will decide on @ation behind
the veil of ignorance if

@-c)1-p)il+a, —c)+cl-c)>1%° (16)

c+ olL=cf _ gu() (17)

L-c)a-p)

which yieldsa, >

Lemma 1. 0<&"(p)<l Vpe[01) and &'(p)is a convex function ofp and

represented by an upward rising convex curve.

% The benefits from reserved skilled johﬁ]s,— c)r , is equal to zero for the high-persons.
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Proof: From Eq. (17) 4" (O):l—cc anda (1) » «. 8" (p)<1if p < ﬁéc—c) which

is true for0< c < % Also, &" (p) = ~>01ie., &' (p) isincreasing inp and

s

af (go):(l a )J >0. By the continuity OféCH’(go) for o €[0,1) Lemma 1 is

proved.

(B) Education decision of the low-caste
Assumption : 0< p(1-c)< (1— &*)n*
This assumption introduces uncertainty in obtaimegerved places in the skilled sector jobs
for educated low-caste people. An individualbehind the veil of ignorance conditional on
being low caste computes expected net earnings dcunation as:

pll+ea, —nc)+ Q- p)L+a, —nc)=1+ {L+r(e - 1a, - ne (18)
Due to the limitation of the quota of reserved Iskiljobs, the education decision of low-caste
individuals (with innate abilitya; > a-) can be represented by a game similar to that

described for the high-caste. Table 2 shows thesiples decisions of two low-caste

individuals with innate abilities, > 4. when only one place is reserved in the skilledasec

jobs.
Player 2
Educate Not Educate
Educate (1-7nc), (- 7nc) L+ {L+r(e-Dfa-nc], 1
Playerl
Not Educate 1, [L+ L+ r(e - 1)la- 5] 1,1

Table 2 Low-Caste Education Decision Game

When both persons decide on education, the outgsrtig - 7c), (L- 7c)). When
neither person decides to become educated, theroatts (1, 1). Again there is no dominant
strategy and there are two pure strategy Nashibgajlat (1 + {L+ r(¢ - 1)}a - 5c], 1) and

1, 1+ {1+ r(e - 1)}a - 5c]). The Nash equilibria are efficient, since totahbfit is maximal

18



(= 2+ {1+ p(e —1)}a—nc). In the mixed strategy equilibrium, a player cke®E and NE

with probabilitie{ ” 507(760— T 1 o 80’(7:_ 1)}aj .

Therefore, some low-caste individuals in spite a¥ihg innate abilitiesa; > a- are

uncertain about obtaining reserved places in thkedksector. They will either work as
unskilled labour or occupy the unreserved placethénskilled sector through competition

with the high-caste educated people. Taking intmant these possibilities, an individugl
behind the veil of ignorance conditional on beiog lcaste will decide on education if
(1— c)[go(1+ ca; - nC)+ (1— 50)(1+ a; — nC)J + C(l— 77c) >1 (29)

After simplification,

s e @)

Obviously, a"(p) < & (p). (21)

Lemma2: 0< & (p)<1 V p<[0,1] anda"(p)is a convex function gp and represented

by a downward sloping convex curve.

Proof: From Eg. (20), é\cL(O):ln—CC and &-(1)= (ZCC), which implies that
_ (-

<a-(1)<a-(0)< so, a- :770(8_1) -1 < e, a is
o<)ea0r Aso, &l)-TeE Lo e, ()

ecreasing inp an AL :’7‘3(‘9—1)2 2
d 9 andd ()= g {[1”0(5—1)]

for o €[0,1], Lemma 2 is proved.

3} > 0. By the continuity ofa" (p)

Definition 7: The utility function of a low-caste individual is

1 if a <&'= e
ly)- PR T I oo -1
iVi)= _ N >1 if jepll-c)
1+¢a;, —nc if a >a; and ¢ L
: : =1 if jel-p)2-c)

The utility function in (7) is similar to that in (%ut (7) is based on the qudia) dependent

education decision. Likewise, a high-caste peraatilisy function is given by (6) taking into

accountg .
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Proposition 4: In the compensating discrimination regime when utikty functions of the
high-caste and the low-caste individuals are gitsgn6) and (7), individuals behind the veil

of ignorance compute expected utility as

- (MJ -3+ CZ)M;C)Z ~(1-¢) c+pa-cpf

EU 2 1-c)1- ) A-c)f - pf

+n-(1- c){%{u ple - 1)}{1— [(1_ c)[lch(g ) 2} - ”C{l - ((1_ c)[1zcgo(e - 1)])}]

ol (£

+nL(1—20_C+50(1_C) /A }

@-c)i-p) @-cfi+ple -1

ple —1)1-c)+ {ce — pa-c)e -2) c+pl-cf 2
_(1_nL)72 % )( J

(- )1~ p)

nc

i "‘{a—c)w(s —1>J

The formal proof of the proposition 4 is in Appexndi. The terms on the RHS have similar
interpretations to those in proposition 2.

Proposition 5: The greater is the intensity of envy, ] in the compensating discrimination
regime, the lower is the size of the quoja) (chosen by the individuals behind the veil of
S €~ 1.

pll-c) =

Proof: The proof is in Appendix D.

ignorance, if

Individuals behind the vell of ignorance do not wnehether they will be low-caste,
and therefore they do not know whether they wilhdfé from the quota. Because they
perceive the feeling of envy among to-be high-cast¢he presence of quota, they take

account of the utility losses attributed to ineguithen deciding on the quota of reserved

jobs. They therefore consider the effect of a cleang, on p".
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4.4. Diagrammatical representation

T (utility)
[ x (@ =1+ee—ine)
B (E>1p<]
1+e-7p¢
¥
(uH=1+cz—cJ
2—¢ 5
1+(€—?;':lc
A
14 T o X [”zzljl
» (L (ability)
0 7., c 1

Figure 1: Utility loss due to envy

Figure 1 shows the utility functions of a represéine high-caste™ =1+ a —c) and low-

caste individual ¢* = ) in the adverse discrimination regime X8Y and XX. Learning
ability is measured on the horizontal axis. Theizuntal line XX reflects the fact that the
utility of the low-caste individuals is independeaitlearning ability, since they do not have
access to education under adverse discriminai@i represents the utility of the high-caste
person endogenously determined by innate learrbitigya

Under the compensating discrimination regime, t@ste individuals are allowed to

be educated. They obtain higher retuas- 1) and benefit from subsidized cost of education

(77 <1). Therefore, their utility function" =1+ ga—nc) is kinked and given b¥AX',

which has steeper slope than the correspondingi@umof high-caste individuals, the latter
being the same both under adverse and compenskgtrgnination regimes.
Utility loss due to envy of the low-caste people the high-caste in the adverse

discrimination regime is
A BCD:%x BC x DC:%(l— 2¢ +¢?)

Utility loss due to envy of the high-caste peopléhe compensating discrimination regime is
A ABF + Area of quadrilateraBDEF

or equivalently,
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Areaof AACE - Areaof ABCD

:(EXACXECJ-(EXBCXDCJ
2 2

i (1_ch(g_nc)_(1_c)ﬂ

! (8—1)+2(1—f7)0—(1—%2j02}

5. Conclusion

| have incorporated envy into choice of compengadiiscrimination policies behind a veil of
ignorance and shown how a reversal of envy occdmrshe choice behind the veil of
ignorance, it is known that under adverse discratim low-caste people will be denied
access to education and skilled-job opportuniteexs] that with a policy of compensating
discrimination high-caste people will be denied thame opportunities. Because of
differences in returns to education due to diffeemnin minimum requirements for the
reserved places for the low-caste and unreservadeplfor the high-caste, a high-caste
individual's earnings are either less than those lofwv-caste individual with similar intrinsic
ability or equal to that of a less productive loaste individual. The inter-caste inequality
resulting from adverse discrimination makes the-é@aste individuals envious towards the
high-caste people. Compensating discriminationrsmsethe direction of envy.

There is inefficiency when, under adverse discration, low-caste individuals are
denied access to educational opportunities and gobd. Under the compensating-
discrimination job reservation policy, low-castalividuals obtain access to skilled jobs that
are unavailable to high-caste individuals with $&miintrinsic ability. In either case the
outcomes are inequitable and inefficient.

The expected utility loss due to envy under revdiserimination is greater than that
under adverse discrimination, if extensive privleg provided to low-caste people. In that
case there is paradox of equityA compensating-discrimination policy is not, theme,
necessarily fairness-improving.

Allocation of ability and the paradox of equityder the reservation policy impede
efficiency outcomes. Compensating discriminatiofiqes provide greater incentives for the
low-caste people to be educated but envy thentsegulmore inefficiency because of the

diminished incentives of the potentially productivigh-caste people to choose to become
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educated. The effect of recognizing envy therebmmpels the individuals behind the veil of

ignorance to choose a reduced quota when the itterfi®nvy parameter is higher.
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Appendices

Appendix A. Proof of Proposition 1

The total utility of the high-caste group compubsdDef. (3) is as follows

3"
[da if a, <al' =c
u(y) =1 (A1)
J'(1+a—c)da if a, >a’
3"
and the total utility of the low-caste group conguliby Def. (4) is as follows
da if a, <a; =a;' =c¢
ut(y;. v,) = (A2)

(1-ya)da  if a; >a; =a

i N e s

Behind the veil of ignorance the individuals congpthe expected utility under the adverse

discrimination regime as:
1 1
EU—n[cIdaJrl cjl 7,8 da}r(l n“ [cjda+l cjl+a c } (A.3)

Using the linearity property of the definite intagthe above equation can be rewritten as

[ay
=

EU = cfda +(1-c)(@+a-c)da-n"(1- c)yj ada—n“(1-c)[(a-c)da (A.4)

(e}
o

Eq. (A.4) defines the expected utility computed Ime tindividuals behind the veil of

ignorance when they know that they will confroné thbjective probabilities of belonging
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either to the low-caste or to the high-caste gramsthe subjective probabilitéof having
innate abilities either higher or lower than theetihold level for choosing education. After
computation Eq. (A.4) yields expected utility olokd in proposition 1. (Q.E.D.)

Appendix B. Proof of Proposition 2

The total utility of the low-caste group can be guted by Def. (5) as

st
[da if &, <al ="
uL(yj)z (1) (B.1)
[@+ca-nc)da  if a >4&
AL
and the total utility of the high-caste group cancomputed by Def. (6) as follows:
da if a, <&’
u”(yk, yj): @-y,ea)da if &' >a, >a’ (B.2)

[@+a-c)-y,(s -1)alda if a, >a"

Sk ey & o>

Behind the veil of ignorance the individuals congtite expected utility consistent with
fairness under the compensating discriminationmegas:

ﬁc

EU =n* cjda+1 ch'1+ga 77c
Te

&

,7 (B.3)

+(1—nL)cJ'da+ @-c J'(l 7,68 da+J' 1+ a-c)-y,(e-1)a]da

—C
&

Using the linearity property and the property odlifiglity of integration on intervals Eqg. (B.3)
can be written as follows

%" The subjective probabilities have been transforiméal objective probabilities of getting the skillend
unskilled jobs.
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1 c 1
= cjda+ 1- cj1+a oda|+n-(1-c I(ea—nc)da+j(ea—nc)da

Te
-

la cda+ 1 c)| da-— 1 p da (B.4)
1o j -t p)f

7C
& &

—(-n")a-cy,| ¢ jada+g 1jada

1.
5

After computation Eq. (B.4) yields expected utilipnder compensating discrimination
regime. (Q.E.D.)

Appendix C. Proof of Proposition 4

Taking into accounf) the individuals behind the veil of ignorance cangthe expected

utility as:
. (- c)[lzcso(afl)] 1 1
EU =n|c jda +([1-chep I(1+ga—nc)da+(1—go) j(1+ a-nc)da
i 1
, o [lt+a-c)-y,(s-1a]da
nc c+p(l-c) 5
- ofirel-1]  @oa e o f)((ll - °>)
+(-nt)c jda + j(l—yzga)da +(1-ck v
’ (- c)[lch(g -1)] + (1— go) j(1+ a-— c)da
c+pl-c)
L (1-c)2-p)

(C.2)
Using the linearity property and the property odliéiglity of integration on intervals Eq. (C.1)
can be written as follows
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c+p(l-cf
1 1

~ (17C)(17§))
EU=n"(1-c)p J'(ga—nc)da+(1—go) I(a—nc)da +C J'da
nc

ne 0
@-c)ft+p(s-1) (1-c)ft+ple -1)]

¢+ p(1l-c)?
1 1 (ki)(llw)
+(1-n)1-c) I1+a cJda+ n‘(l-c)  [da -n'c  [da
?H?)( C) (1—c)[lch(g—1)] (1—c)[1ch(g—1)]
c+p-cf
(1-c)1-p) 1
—@-nY,| ce Ia da + (1-c)p(e -1) _[a da
Ao ol 1) R
(C.2)
Proceeding further,
c+p(l-c)
. (1-c)(1-p) 1
EU =|c Ida+lc jl+ac
0 c+pd-
(1-c)a- )
c+ p(l-c) c+p(l-c)
(1-c)1-p) (1-c)1-p)
n‘(l-c) e J.(ga—nc)da+(1—go) J'(a—nc)da
@- C)[lzc@(s - 1)] (- C)[lzc@(s -1)]
1 1
n‘(l-c) p j (sa-ncoda+(1-p) j(a —nc)da
c+ p(l-c) c+ p(1-cf
(1-c)1-p) (1-c)1-p)
¢+ p(1-c) c+ p(1-c)
1 (1-c)1-p) (1-c)1-p)
- n"(1-c¢) J'(a—c)da+nL @-c) J'da -c J'da
c+ p(1-c) nc nc
1-c)1-p) -o)i+pe-1]  (@-c)L+p(s-1)
¢+ p(l-c)
(1-c)1-p) 1
—i-n“Y,|ce fa da + (1-c)p(es -1) J'a da (C.3)
ol e 1) T

After computation Eq. (C.3) yields expected utilitlytained in proposition 4. (Q.E.D.)

Appendix D. Proof of Proposition 5

Substituting Eqgs. (17) and (20) the expected wtitbmputed in proposition 4 can be
rewritten as a function of the decision variahleas:
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EU = %[(3— 5¢ + 2¢?)+ n"(1- ¢){2 + (e — 1) - AL+ n)c)]
G (o) - o e+ ) - k2 30 o)
G s ple - D))+ - o) re - 1 20 () -
20l o~ 1+ fos - ol ofe DA () - o (o)

The first order condition for the expected utilityaximization with respect t@ has the

following appearance:

(l;c)nL(g S 1o oot (o) - (- 3o+ ¢?)+ nt(2- )R (o)
=0t (s~ 1a() - fi- o4+ e - 18 () - - c) o — (1- 208" ()

2
1y ey | @ 0o =)= 00 - D (o) 2loe - pla— o - Djal (oA (o)

- 2cs8;(p)as (p)

(D.2)
The second order condition (SOC) for maximizatiequires that
- o nt (o) - - 3e+ ) n-(2- 3 () + - ot -n ()
+ (L= Ot (e — DAL (9) + - oL+ ol — 1L (p) - nL- o) e - (1— 20)lat ()
+ - on(e - DAL ()R (0) + (L— Ont @+ ple ~ D)L (o)
- oe DAY (p)a (o)~ for - pl1— o)e - 1)}{51:'2(@ L8 () (soﬂ

"
AL

(- o~ DR (0 (o) co{ () + a0t (o)

—(1— n")y{

<0
(D.3)

From Eq. (D.2) the optimal amount of quoja, is obtained.
In order to prove proposition 5 the implicit furarti rule is applied to the first order

condition in Eq. (D.2). It yields,
fee — ol c)e - jal (@aﬁ(@}

1 )
(1—&){(1—@(5—1) ~a"(p) +z{
2 : | ~ et (p)at ()

SOC

de
d72
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The denominator is obviously negative since ithis $econd order (sufficient) condition for
expected utility maximisation. The sign of the nuater is ambiguous. Using Lemma 1 and
C e-1

lemma 2 it is found that ite — p(1-c)e -1)>0, i.e., > , the numerator
p@—Q g

becomes positive implying thagtﬁ <0. (Q.E.D)
V2
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