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Abstract

We examine affirmative action, class-based (CAA), as well as identity-based (IAA),
in an economy with income heterogeneity and diverse identity groups. We establish
that with class-based affirmative action there exists an equilibrium that is colour-blind,
i.e. the poor face the same standards while being assigned to skilled jobs irrespective of
their identity, as do the rich. Further, if affirmative action is identity-based, then there
exists an equilibrium that has elements of patronization in that black workers of both
income classes face lower standards relative to their white counterparts. Interestingly, a
comparison shows that the relative preferences for the two policies are completely class-
based, with all poor workers preferring CAA, whereas all rich workers prefer IAA. In
fact, poor black workers prefer CAA though they benefit from affirmative action under
both TAA and CAA, whereas the rich white workers prefer IAA though they are not
protected under either form of affirmative action. Moreover, there exist economies
where CAA ensures that all poor workers are assigned to the skilled task with positive
probability, whereas under IAA that is not necessarily true.
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1 Introduction

Both identity and poverty can, and have historically contributed to, certain sections of
society being disadvantaged. Income heterogeneity is therefore of salience when examining
affirmative action for the disadvantaged. Thus in this paper we examine affirmative action,’
both class, as well as identity-based, in a society that is divided along lines of class, as well
as identity.

While affirmative action has traditionally been identity-based, class-based affirmative
action is being debated, as well as implemented in several countries. Reece (2011) de-
scribes how, in the US, affirmative action in government contracting has been moving away
from race-based preferential treatment to that based on economic criteria. Programs like
HUBZone and TACPA award contracts preferentially to small business owners in socio-
economically disadvantaged areas, whose employees are mainly economically disadvantaged
youth (Reece 2011). Moreover, many countries that have affirmative action in college ad-
missions give at least some weight to income. Examples include Brazil,?> France,® Israel,*
New Zealand® and South Africa.® The reservation policy in India for example, while pre-
dominantly based on caste, does take some account of class in that there is a cutoff income
so that any potential ‘Other Backward Caste (OBC)’ beneficiary with income exceeding the
cutoff is excluded.” In fact in the Indian context Thomas Piketty argues that “... the long-
term objective should be to gradually move away from a caste-based reservation system to

'Many countries adopt affirmative action policies in favour of traditionally under-privileged groups, with
the list of countries practicing some form of affirmative action including, among others, the US, Canada,
India, South Africa, New Zealand, Malaysia, China, Israel, and Sri Lanka. Affirmative action has been used
since the 1960s in the US, with race and sex being part of hiring criteria. Similarly the Canadian Employment
Equity Act gives preferences to women, aboriginals, and minorities. In India, caste is a basis for reservation
in government jobs and publicly funded educational institutions. In South Africa, the Employment Equity
Act of 1998 mandated that companies with more than 50 employees must meet proportional quotas in their
hiring of disadvantaged groups. In New Zealand affirmative action has given those of Maori descent better
access to university and financial aid since 1993. Brazil has quotas for racial minorities and the poor in
higher education.

2In Brazil, quotas for the poor co-exist with those for racial minorities in federal universities and in
some civil service jobs (the Economist, April 26, 2013). It is attempting to implement an affirmative action
policy in college admissions that is both race-conscious and class-based. In particular the admission policy is
considering whether applicants have public school backgrounds and are from poor families, while also ensuring
a certain racial mix (see http://www.universityworldnews.com/article.php?story=20160419134316317).

3Highly-ranked French schools are required to maintain quotas for students from poorer families (Le
Monde, December 17, 2008).

4In Israel four elite universities implemented a programme of class-based affirmative action that ignored
racial and ethnic criteria (Alon 2011). At the same time, from 2008 onwards, a proportion of seats in the
Israeli civil service was reserved for Arabs (Haaretz, 2nd April, 2010).

5In New Zealand, some universities which traditionally had quotas for students of Maori ethnicity began
considering giving preference to economically disadvantaged students as well, regardless of ethnicity (see
http://mauistreet.blogspot.in/2013/06/affirmative-action-class-or-ethnicity.html).

6In South Africa, universities in Cape Town have started to consider whether children of impover-
ished black families should be treated the same way as children of more affluent blacks, and have be-
gun to incorporate both racial and family background considerations in their admission policies (see
http://www.universityworldnews.com/article.php?story=20160419134316317).

In India, the National Commission for Backward Classes has proposed a ceiling of Rs 10.5 lakh in 2015.



a system of reservation that is more based on parental income, parental wealth.”®

We examine an economy which is divided along lines of both race, “white” and “black”,
and class, “rich” and“poor”. Thus, potential workers may belong to any of four possible
categories - they may be poor blacks, poor whites, rich blacks, or rich whites. We also
assume that on the average blacks are poorer relative to the whites. This is realistic because
socially marginalized communities, who are usually the intended beneficiaries of identity-
based affirmative action, have also traditionally been at an economic disadvantage. Following
Arrow (1972) and Coate and Loury (1993), we examine a model where a representative firm
can observe both a worker’s identity as well as her class, but not her skill level, regarding
which they receive an imperfect signal. Further, the poor have higher opportunity costs of
investing in education relative to the rich. This may arise because of various reasons that we
discuss later in the paper. The belief of the firm regarding any worker is conditioned both
by their signal, as well as their perception regarding the average skill level of the concerned
group. Based on this belief firms assign workers to either a skilled task (with higher wages),
or to an unskilled one. The workers, in turn, may or may not acquire the requisite skill
depending on their own costs of doing so, as well as on the belief that the employers have
about their group.

We start by analysing equilibria in the absence of any affirmative action policies, either
class, or identity based, finding that there can be multiple equilibria. We start by identifying
three equilibria that are salient to our analysis. Moreover, all three equilibria share certain
properties. First, stereo-typing exists, at least for certain income classes. Moreover, such
stereo-typing takes the most extreme form (in a sense formalized later) whenever it exists.
Second these equilibria are non-trivial in that at least one of the groups acquires a positive
level of skill. Where the equilibria differ are the implicit assumptions regarding the way
income levels may or may not affect stereo-typing. The first equilibrium formalizes the idea
that poverty can be such a burden that the poor acquire no education at all, so that the
question of stereo-typing does not arise for them. For the rich (think of the not-so-poor),
stereo-typing is however very much present. The second equilibrium assumes that stereo-
typing is present at all levels of income. The third equilibrium assumes that while the poor
face stereo-typing, the rich blacks escape it.

Before analysing the two forms of affirmative action, we establish some preliminary results
that will be used while comparing worker and firm utility across various equilibria. In
particular we find that workers’ utility is inversely related to the cutoffs that workers of their
category face for assignment to the skilled task. Further, firm profit is positively related to
skill acquisition by all four groups.

We find that if class-based affirmative action (CAA) is in place, then there exists an
equilibrium that is colour-blind in the sense that assignment to skilled jobs depends on class,
but not on identity, and moreover, while being assigned to the skilled task the poor face less
stringent standards relative to the rich. How does the imposition of CAA affect the workers?
Some broad patterns emerge. We find that irrespective of which one of the three equilibria
described earlier prevails, all poor workers are better off under CAA. Turning to the effect
on black workers, we find that rich black workers would be worse off under CAA in case they

8See  http://www.livemint.com/Politics/sAATIM843]J TZDuTCzZWpZO/Thomas-Piketty—India-has-a-
very-strong-legacy-of-extreme-i.html.



have already escaped stereo-typing. Otherwise, black workers benefit irrespective of their
class.

We then characterize equilibrium under identity-based affirmative action (IAA), finding
that there exists an equilibrium where black workers are subject to less stringent standards
while being assigned to the skilled task, thus exhibiting elements of patronization as devel-
oped in Coate and Loury (1993). Intuitively, given that acquiring education is costlier for
the poor, and that blacks are poorer on the average, the firm believes, correctly, that black
workers are less likely to get skilled. Thus equalizing the number of black and white workers
in the skilled task is difficult, forcing firms to apply less stringent standards to black work-
ers. Turning to the effect of IAA, we find that black workers gain under TAA irrespective of
the prevailing equilibrium, while rich white workers have a lower utility. Even poor white
workers are worse off unless poverty was a severe constraint in the original equilibrium.

We next turn to comparing the color-blind equilibrium under CAA with the patronising
equilibrium under TAA. We show that the workers’ preference for either TAA, or CAA is
divided along class-lines, with both rich black and rich white workers preferring identity-
based affirmative action, while all poor workers prefer a class-based policy. Rich black
workers, who have favored status under TAA but not under CAA, prefer identity-based
affirmative action, whereas poor white workers, who enjoy favored status only under CAA,
prefer CAA to TAA.

Interestingly, poor black workers prefer CAA though they benefit from both forms of
affirmative action, while rich white workers prefer IAA though they don’t benefit from either.
This result can again be traced to the fact that the poor, who find acquiring education
costlier, are less likely to do so. Hence, given that black workers are heterogenous in terms
of income and also include rich members who are more likely to get skilled, equalization of
representation under IAA, where the concerned groups are the black and white workers, is
relatively easier relative to that under CAA where the concerned groups are the poor and the
rich. The shadow price of equality is therefore higher under CAA. Consequently, the implicit
subsidy obtained by the firm from assigning a poor black worker to the skilled task is higher
under a class-based policy, and thus it offers a less stringent test under a class-based policy.
Similarly, the implicit tax on the firm from assigning a rich white worker to the skilled task
is higher under a class-based policy. Hence the result.

We finally consider an economy such that in the absence of any affirmative action the
poor, irrespective of colour, acquire no skill and are never assigned to task 1, so that one
issue of interest is to find a policy that benefits all poor workers, irrespective of identity.
We argue that if the economy is such that inequality among blacks is severe, and moreover
neither the blacks nor the whites are under-represented among the poor, then under any
CAA equilibrium (barring the trivial one) all poor workers are better off, while TAA may
leave poor white workers untouched.

1.1 Literature Review

The literature closest to ours is the one on statistical discrimination, pioneered by Phelps
(1972) and Arrow (1973).” The central idea behind statistical discrimination is that individ-

9The literature on bias/discrimination has also explored some related ideas. Becker (1957) develops a
theory of employment discrimination grounded in preference-based discrimination. In related work, Welch

3



ual attributes are not perfectly observable, so that employers use group attributes in making
their decisions. The idea of statistical discrimination was further developed by Coate and
Loury (1993), who use it to analyze the effect of affirmative action on stereo-types. Most
strikingly, they find that affirmative action can lead to patronization whereby the target
group can be held to a lower standard vis-4-vis the non-target group. Fang and Moro (2010)
provides an excellent survey which incorporates more recent theories of discrimination, in-
cluding not just those driven by coordination failures (as in Coate and Loury, 1993), but
also by other factors such as informational externalities (e.g. Moro and Norman, 2004).

Turning to the theoretical literature,'” Moro and Norman (2003) examine affirmative
action in a framework where wages are endogenously determined, finding that affirmative
action may improve the investment level by the discriminated workers in the worst equi-
librium. Fryer (2007) examines firms with a hierarchical labour structure, showing that if
an employer discriminates against a group of workers in her initial hiring, she may actu-
ally favor successful members of that group when she promotes from within the firm. Fang
and Norman (2006) show that in the presence of racial discrimination in public sector jobs,
members of discriminated groups may be better off in that they acquire a greater level of
investment. Lundberg (1991) and Lundberg and Strotz (1983) both examine the impact of
affirmative action when regulators do not observe the firms’ personnel policies, so that there
is worse information about minorities. Both find that affirmative action improves efficiency
in human capital investment, but reduces efficiency in production, so that the net effect is
ambiguous. Fryer and Loury (2013) examines the effect of group identity being observable
on the efficacy of diversity-enhancing policies.

The present paper contributes to this literature by analyzing and comparing two forms
of affirmative action in a society divided along both race and class lines, where the poor face
higher costs of investing in skill acquisition. We then use this framework to compare and
contrast identity based affirmative action policies with income based ones.

Another strand of the literature examines affirmative action in school choice using a
mechanism design approach. Abdulkadiroglu and Sénmez (2003) introduce the student-
proposing deferred acceptance algorithm and the top-cycles algorithm, arguing that these
algorithms perform better relative to the ones being adopted in practice. Relatedly, Ab-
dulkadiroglu (2005) examines college admissions when colleges have preferences rather than
given priorities. Some papers examine specific assignment protocols, with Westkamp (2013)
examining the German University admissions systems, whereas Kamada and Kojima (2011)
study the Japanese Residency Matching Program. Further, Kojima (2012) and Hafalir et
al. (2013) examine some possible issues with affirmative action, arguing that majority ceil-
ings in some schools can increase competition in other schools, thereby decreasing minority
welfare overall.!’ The present paper is clearly different from this strand in that we do not

(1976) studies sector specific employment quotas in a taste-based framework. Theories of bias can also be
based on perception, e.g. Bertrand and Mullainathan (2004), and Banerjee et al. (2009).

10T here is a large empirical literature on affirmative action which has examined, among other issues, the
effect of affirmative action on improving black-white earning disparity. One can mention, among many
others, Leonard (1984), Smith and Welch (1984), Welch (1989), etc. In the Indian context, one can mention
Hnatkovska et al. (2012) and Deshpande and Ramachandran (2014), among others. We refer the readers to
Holzer and Neumark (2000) for an analytical survey of both the empirical and the theoretical lietarture.

H'We refer the readers to Pathak (2011) for a survey.



adopt a mechanism design approach, instead solving for the perfect Bayesian equilibrium of
a dynamic game with both asymmetric information and moral hazard.

A third strand of the literature examines the effect of externality. In particular, Loury
(1977, 1981) argues that racial segregation along with initial unequal wealth can lead to
perpetual differences in economic outcomes for the minority group. Further, in such a
situation equal access to opportunities may, or may not be enough in removing inequality
depending on the nature of segregation. In our paper however, we completely abstract from
such dynamic issues.

The rest of the paper is organized as follows. In the next section we describe the frame-
work of our model. Section 3 examines the outcome under class-based affirmative action.
While section 4 considers identity-based affirmative action, in section 5 we examine the im-
plications of replacing identity-based with class-based affirmative action. Finally, Section 6
concludes. The appendix contains some proofs.

2 The Framework

We consider an economy consisting of one representative firm,'? as well as a unit mass of
workers, with the workers being divided along both identity and class lines. Workers may be
either black or white (B or W), and either rich or poor (R or P). We thus have four categories
of workers, with the number in each category being Ay where i denotes identity and can take
values B or W, while j denotes class and can take values R or P, with Zi,j Aij = 1. Let

Upr = AB:S\BP denote the proportion of the rich among the blacks in the population, and

Uwr = Awi% denote the proportion of the rich among the white workers. We can similarly
define pugp and pwp, so that ugp + wgr = 1 and puwp + uwr = 1. We shall use the notation
Ai,i = B, W to denote Aig + Aip, and the notation Aj,j = P, R to denote Agj +Aw;. All agents,
workers, as well as the firm, are risk neutral.

The firm assigns workers to one of two tasks, 1 or 2, where task 1 requires skill, whereas
task 2 does not. In task 1, the payoff of the firm is x4 (> 0) if the worker is skilled, and
—xy (< 0) otherwise. Further, task 1 carries a positive wage of w, where w < x4. In task 2
on the other hand, both the wages and returns are normalised to zero. One can also interpret
an assignment to task 1 as the firm employing the worker, and an assignment to task 2 as
the firm not employing the worker at all.

For any worker, acquiring the requisite skill is costly, where this cost depends on both
her income level, as well as her type ¢, where ¢ € [0,00) is idiosyncratic, with a higher ¢
denoting a less talented worker. Consider group {i,j}. The number of ij-type workers whose
type is c or less is given by A;;G(c), where G(c) is a continuously differentiable distribution
function with density g(c). For a rich worker of type c, her cost of skill acquisition is taken
to be ¢ as well. The cost of skill acquisition for a poor worker of type ¢ is however higher
at cm, where m > 1. Such higher costs could possibly reflect the fact that a poor worker
getting skilled may be forced to either give up working altogether, or take up a relatively
low paying job during this skill acquisition period, as either taking up a job at all, or taking

12 Alternatively we can say there is a unit mass of identical firms, with some minor modifications in the
formulation.



up jobs with higher pay may not leave enough time to get skilled. In either case there
will be a loss of income, something that may be relatively costly for the poor (as it makes
consumption smoothing harder).’® Alternatively, this could arise because with imperfect
credit markets, the poor may face higher interest rates in the credit market if they want to
fund skill acquisition. Finally, it could be because her environment adversely affects a poor
worker’s ability to get skilled.

The firm can observe both the identity and the class of the worker assigned to it, but
cannot observe whether the worker has acquired the necessary skill. The firms however do
observe a signal regarding skill. The signal s, where s € [0, 1], has distribution F4(s) if the
agent is qualified (i.e. acquired the requisite skill), and F,(s) if the worker is unqualified.
Both F4(s) and F,(s) are twice continuously differentiable so that the associated density
functions, fq(s) and fy(s) respectively, are well defined and continuous for all s. Further, let

be well defined for all s, and positive for all 0 < s < 1. The signal is informative in that a
higher s signals that the agent is more likely to be qualified. This is formalised as

Assumption 1. ¢(s) satisfies the monotone likelihood ratio property (henceforth MLRP),
i.e. ®(s) is decreasing in s. Further, it satisfies the Inada conditions lims_,o ¢p(s) = oo and

limg_1 ¢(s) = 0.

Let pyj(sij) denote the probability that a randomly drawn worker with identity i and class
j is assigned to task 1, given that the firm employs a cutoff strategy si;, assigning workers of
this category to task 1 only if they emit signals at least as large as the cutoff. Formally we
therefore have that

Py (845, 735) = 70351 — Fq(sy5)] + (1 — 7135) [1 — Fulsy)l, (1)

where 7y denotes the fraction of workers from the relevant category who gets educated.

We then specify the utility function of the firm, as well as the workers. The payoff to the
firm from a worker assigned to task 1 equals

Xq — W, if the worker is skilled,
—Xu — W, otherwise,

and equals zero if the worker is assigned to task 2.
Next consider the utility of a worker. Letting c; denote the cost of acquiring education

13Carter and Lybbert (2012), for instance, show how financially constrained households in Burkina Faso
could not smooth consumption during periods of income loss.



for a class j worker of type c, so that cg = ¢ and cp = cm, the utility of such a worker is

w —¢j, if she is skilled and assigned to task 1,
—cj, if she is skilled and assigned to task 2,
w, if she is unskilled and assigned to task 1,
0, otherwise.

The timeline is as follows. In stage 1, the firm and the workers move simultaneously,
with the workers deciding on whether to invest or not, and the firm deciding on its task
assignment rule. In stage 2, for every worker, the firm observes her identity and income
level, as well as the signal from that worker, but not whether she is skilled or not. Finally,
in stage 3, the firm decides on task allocation.

Next, we discuss the affirmative action constraints under (i) class-based affirmative action
(CAA) and (ii) identity-based affirmative action (IAA).

A class-based affirmative action policy (CAA) mandates that the proportion of poor
workers assigned to the skilled task must be the same as the corresponding proportion for

rich workers, so that
7\BP 7\WP }\BR A

WR
- _ —_ — _— . 2
Ap Pep + A Pwp A PBR 1 A PwWR (2)

An identity-based affirmative action policy (IAA) mandates that the proportion of work-
ers assigned to the skilled task, i.e. task 1, be the same for the black and the white workers,
ie.

Agp ABR _ Awp Awr
—PBP T T PBR = T—Pwp + T—PWR
AB Aw Aw

&  UppPBP + UBRPBR = HwPPWP + HWRPWR- (3)

Finally, let P(sj, 7t;) denote the firm’s expected payoff from assigning a worker belonging
to group {i,j} who emits a signal exceeding sj; to task 1 when it believes that a fraction 7;
of workers from this group got educated:

P(si;, i) = 751 — Fo(si;)](xq — w) — (1 —735) [1 — Fu(s)] (3 + ). (4)

ijy ij

3 Equilibrium in the Absence of Affirmative Action

We first analyze the benchmark case when there is no affirmative action. Note that in this
case the outcomes for the four groups can be examined separately.

The firms’ decisions: Suppose the firm faces a worker of group {i,j}, i € {W, B}, j € {P,R},
who emits a signal s. If the firm believes that a proportion 7t of the workers in this group are
skilled, then the firm’s belief that this particular worker is skilled, conditional on the signal



s, is given by
ifq(s)

. 5
ifq(s) + (1 —m)fu(s) (5)
Hence the firm assigns this worker to task 1 if and only if the expected profits from doing so

exceed the profits from assigning her to task 2 (which is normalised to zero), i.e. B(m,s)(xq—
w) — (1 —=B(m,s))(xy +w) >0, ie.

B(m,s) =

Xqg—w _ 1—m
>
Xy +W Tt

z

d(s). (6)

Given assumption 1, the firm’s decision is characterised by a cutoff si; such that all workers
with a signal greater than s;; are assigned to task 1, where s solves (6) with equality. Given
that from MLRP it follows that s; is monotonic (decreasing) in 7, si(7r) is well defined.
Moreover, note that s;;(71) does not depend on the identity of the group {i,j}, and can thus
be denoted as s(7t). Consequently the graph of s(7t), call it EE, where EE is a mnemonic for
employer (i.e. the firm), is negatively sloped in s — 7t space (see Figure 1).

The workers’ decision: Next consider the decision problem facing a group {i, j} worker of
type ¢ who believes that the firm will assign her to task 1 if and only if she emits a signal
that is at least as high as s;;. Ignoring the costs of skill acquisition, her expected gross
income from acquiring the skill is w(1 — F4(sy)), where the expectation is over the level of
signal this worker expects to send. Similarly, her expected income from not acquiring the
skill is w(T —Fy(sy)). Letting B(sy) denote the increase in expected gross income from skill
acquisition, we can write B(sy) = W(1 — Fq(sy)) —w(1 — Fu(sy)) = wlFu(sy) — Fq(sy)]. It
is straightforward to check that $(0) = (1) =0, so that G(B(0)) = G(B(1)) = 0. Further,
given MLRP, G(B(si)) > 0 and increasing if and only if ¢(sy) > 1. This in turn implies
that G(f(sy)) is single-peaked, attaining a maximum value at some § > 0, so that G(f3(sy))
is increasing if and only if s < 8.

First consider rich workers. A rich worker with type ¢ and identity i acquires the skill if
and only if w(1 — Fq(sir)) —c > w(1 —Fy(siz)), i.e. the cost of skill acquisition

c < B(sik) = W(Fu(sir) — Fq(sir)), (7)

the expected gain from doing so. Recalling that ¢ has a distribution G(c), the proportion
of category iR workers getting educated, i.e. g, equals the proportion of workers with cost
less than B(sir), so that

TR = G(B(SiR))) IZ{va} (8)

Given that G(B(s)) is single peaked at s and increasing if and only if s < s, the graph of
Tir(Sig) in the s — 7t space, call it WW4g (where WW is a mnemonic for workers), is inversely
U-shaped.

Recalling that for a poor worker of type c the cost of skill acquisition is cm, we can

mimic the preceding argument to write (denoting B(s) = %)
mip = G(B(sw)), i ={B, W} (9)



Given that G(B(s)) is single peaked at § and increasing if and only if s < §, the graph of
Tip(sip) in the s — 7t space, call it WW5p, is inversely U-shaped with a peak at § (see Figure

).

We next define the notion of an equilibrium in the absence of affirmative action.

An equilibrium for a group {i,j}, i € {W,B}, j € {P,R}, is a pair (5, ;) such that (a)
given the cutoff §;;, the proportion of group {i,j} workers acquiring the skill is 71, and (b)
given the level of skill acquisition 7, a cut-off of s;; maximises firm profits, i.e. (Sig, i)
satisfies (8), and (Sip, 7tip) satisfies (9).

An equilibrium for this economy is a configuration < 8y, 7; >, i € {W, B}, j € {P, R}, such
that (s, 75;) is an equilibrium for the group {i,j}.

We focus on equilibria that are locally stable in that the absolute value of the slope of
EE exceeds that of WW;, j = {P,R}, at the equilibrium levels of 7t and s.'* Next note that
for any group {i,j} there always exists a trivial equilibrium such that 7; = 0 and sy =1,
so that the firm believes that no agent in this group is qualified, and based on this belief
assigns everyone from this group to task 2 making this belief self-fulfilling. We shall examine
equilibria that are not trivial in that there is at least one group that acquires a positive level
of skills. Finally, given that the fundamental problem of interest is the stereo-typing of black
workers in the absence of any affirmative action, we shall examine equilibria < sy, 7y; > where
blacks are held to standards that are higher than that of the white-workers, i.e. sg; > swj,
j = {P,R}. We shall focus on equilibria that satisfy all these properties, referring to them
simply as equilibria for ease of exposition.

We next impose an assumption that ensures that there exist group equilibria with positive
levels of skill acquisition for all workers. In fact, we shall impose a stronger condition,
assumption 2 below, that will help ensure the existence of equilibria even when affirmative
action constraints are imposed.

$(3)

$(3) .
z+0(8) *

T+ (3)

, and Z as solving G(fg(§)) =

Assumption 2. Defining T as solving G(B(s)) =

(a) U\R)Xg;l(j:sv)xu—w > 7.

(b) (AW)ngzgz\Vi)Xu—W S 7.

(c) 2= > 2.

Xut+w

Assumption 2 ensures there is a unique s’ < § (respectively s” < §) such that EE and
WWr (respectively WW5) intersect (see Figure 1).1°

14 This follows from a dynamic adjustment protocol given by mt*! = G(B(s(mt))), t =0,1,2,... for white

workers and 7wt = G(B(s(!))), t =0,1,2,... for black workers.

15Given that WW5p lies below WW4y for all 0 < s < 1, it is sufficient to show that there exists s” < §
such that EE and WW5 intersect, since it implies that there exists s’ < § such that EE and WW4 intersect.
From (9), note that along the WWp curve we have that myww, (S) = G(B(5)), whereas from (6) we have that

mee(S,z) = fo()g) along the EE curve. Thus for all z > Z, we have that mww, () > % = mee (8, 2z)

(from assumption 2(b)).



We are interested in economies (and equilibria) where identity-based stereo-typing is a
serious problem, in that whenever stereo-typing exists at a certain income level, black work-
ers at that income level are held to the highest possible standard (i.e. cutoff), while white
workers at the same income level are held to the lowest possible standard (in a sense for-
malized later). We shall examine three different benchmark equilibria that capture different
assumptions regarding the role of income mobility in alleviating such stereo-typing, as well
as how debilitating poverty is to skill acquisition.

The first equilibrium, denoted £” (where P stands for poverty), captures the possibility
that for the poor, poverty is so debilitating that getting skilled is not really an option so
that all poor workers, both black and white, are subject to the same high standard. For the
not-so-poor however, stereo-typing is still a fact of life. The second equilibrium, denoted £57
(where ST stands for stereo-typing), is one where black workers are stereo-typed irrespective
of their income level, thus capturing the idea that stereo-typing is so deep-seated that higher
income is no guarantee of escaping it. The third equilibrium, denoted £™ (where IM stands
for income mobility), captures the opposite idea that upward economic mobility may allow
rich black workers to escape stereo-typing (see Figure 1).'°

We take the position that depending on time and place, any of these equilibria may be
salient. Moreover, with societal and economic changes, the economy may very well transition
across these equilibria.

EP: An equilibrium < 8§y, 7t > is said to be E if (a) no poor workers, black or white, are
assigned to task 1, i.e. Sgp = Swp = 1, and (b) rich white workers are not only subject
to a lower standard relative to the rich black workers, i.e. Sgg > Swg, moreover there
exists no other group-equilibrium for the rich white workers where they are subject
to a lower standard, as well as no other group-equilibrium for the rich black workers
where they are subject to a higher standard.

E3T: An equilibrium < §y, 7; > is said to be £37 if (a) black workers, either poor or rich, are
never assigned to task 1, i.e. Sgp = sggr = 1, (b) white workers are not only subjected to
a lower standard vis-a-vis black workers with the same income level, i.e. Syp,Sur < 1,
moreover, there exists no other group equilibrium for the white workers where they are
held to a lower standard.

E™: An equilibrium < §, 7 > is said to be E™ if (a) all rich workers, black or white,
are subject to the same standards, i.e. Sgg = Swgr, and there exists no other group-
equilibrium for the rich workers where they are subject to a lower standard, (b) poor
black workers are never assigned to task 1, i.e. Sgp = 1, and (c) poor white workers are
not only subject to a lower standard relative to the poor black workers, i.e. syp < 1,
moreover there exists no other group-equilibrium for the poor white workers where
they are subject to a lower standard.

16This idea underpins the fact that in some countries, e.g. India, affirmative action policy excludes the
rich among the intended beneficiary group.

10



EP: Swr =, Sgr = Spp = Swp = 1.
ET: syr=5s', swp =s", Sgr=5Spp = 1.

EM™: syr =sgr =s',5wp =", spp=1.

Figure 1: Fquilibria in the Absence of Affirmative Action

3.1 Welfare Comparisons

Before turning to an analysis of equilibria with affirmative action, we derive some results
that will be required while comparing the three different regimes - no affirmative action,
class-based affirmative action, and identity-based affirmative action. In particular we show
that, comparing across equilibria and even different affirmative action regimes, any given
group of workers is better off under a particular equilibrium relative to another iff they face
a lower cutoff under this equilibrium relative to the other equilibrium. Moreover, firm profit
is higher under a particular equilibrium relative to another whenever all groups acquire a
higher level of skills under this equilibrium. The proof essentially follows from a revealed
preference argument.

Proposition 1. Consider two distinct equilibrium outcomes, < sis, T, pf; >, and < sy, T, Py;

(A) Every individual in group {i,j} prefers < s, 7, pis > to < slj,ﬂgj, plj > zf and only if
they face a relatively lower signal cutoff under < si, 7}, pj; >, i.e. s < sy.

(B) If all groups acquire a higher skill level under < si, 7}, pi; >, i.e. Tt > 7'[{;, V{i,j}, then

1

the firm’s profits are higher under < s{;, 7t;, pi; >.

1

Proof. For ease of exposition, let us denote < s, 7, p; > by El, and
< 835, Ty Py > by E2.

(A) We divide the individuals in group {i,j} into two categories.

(a) First consider group {i,j} individuals who take the same decision regarding skill ac-
quisition under both equilibria, i.e. they either acquire the skill under both E1 and E2, or
refuse to do so under both equilibria. Given that their level of skill is the same under both
equilibria, they prefer E1 over E2 since, given that s{j < s“ij, they have a greater chance of
being assigned to task 1 under El.

(b) Next consider individuals whose skill acquisition decision changes across the two

equilibria. Let w(c,x, s, Ek) denote the utility of a group {i,j} individual with cost ¢ under

11
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equilibrium Ek facing a cutoff signal of s, and taking a skill acquisition decision x € {Y, N},
with Y (resp. N) denoting that she decides to acquire (resp. not acquire) the skill.
(i) First, consider individuals who acquire the skill under E2, but not under E1. Then

wi(c, N, s{ E1) (10)

£2), (11)

E1) > uy(c,Y,s]
> w(c, Y, s;

1]) 1.])

iy
where the first inequality follows from a revealed preference argument and the second in-

equality from the fact that sj; < sl/; Thus this individual is strictly better off under E1.
(ii) Next, consider individuals who acquire the skill under E1, but not under E2. Then

wi(c, Yysi, ET) > w(c, N,y si, ET) (12)

) Oij) ) 1.])
> w(c, N, 55, E2). (13)

1]’

Thus all group {i,j} workers are strictly better off under E1 relative to E2.

(B) The firm’s profits under < s, 7tj;, pf; >
2 2 NPlspm) = 3 ) APlsm
{=W,B j=R,P {i=W,B j=R,P
> > ) NP(sfym (14)

i=W,B j=R,P

which equals the profits under < 81], l), pU > Note that the first inequality follows from a re-
vealed preference argument (since firms set s;; optimally under the equilibrium < sj;, 7tf;, pi; >),
and the second inequality follows from the fact that P(syj, 7t;) is increasing in 7ty;.

4 Class-based affirmative action

In this section we examine the effect of a class-based affirmative action policy. We show
that there exists a CAA equilibrium that is colour-blind, i.e. all poor workers face the same
cut-offs irrespective of their identity, as do the rich. Further, in any such equilibrium the
poor face lower cutoffs vis-a-vis the rich.

We begin by analysing the decision problems facing the firm.

The firm’s decision: Let the firm hold the belief that a fraction 7y of the workers in
the group {i,j} got skilled. Thus the constrained optimization problem facing the firm is to
choose cutoffs for each category of worker, assigning them to task 1 if their signal exceeds
these cutoffs, subject to the CAA constraint. Thus the Lagrange can be written as:

A
max Z Z?\”P 1])7-[1] +v Z [ pip( 1Pa7TiP)_7\_:piR(SilR>7tiR)]» (15)

SBP’SBR’SWP’SWR_l WB] R,P i= BW

where v is the Lagrange multiplier on the CAA constraint. The first order condition with
respect to s{j generates the cutoff s;; as a function of 7t;;. Denoting this function by EEj(v),
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we have:

Xqg=WHY/A 1,

YWV i) 5 EEw(Y) (16

Xq_W_Y/AR_ 1—m .

WA e Plsme) o EReR(Y), (17)

Xq_w—i_‘}//?\}’_ 1—m .

R gtan) ¢ EEY) -
—w—v/A

Xq w Y/ R — 1—7[WR¢(SWR) . EEWR(‘Y), (19>

XU_+W+'Y/}\R TTWR

These conditions are intuitive, showing that as a result of affirmative action, the firm acts
as if it has to pay a tax of % on each rich worker assigned to task one, while receiving
subsidies of % on each poor worker it assigns to task one. Further, the EE curves for rich
black and rich white workers, i.e. EEggr and EEywg coincide, as do the ones for poor whites
and poor blacks, i.e. EEwp and EEgp. Thus, for any vy > 0, we have two EE curves, which we
can denote by EEg(y) and EEp(y), with the former lying to the right of the latter in s — 7t
space. Further, from MLRP it follows that s is decreasing in 7, so that the EE; curves
are negatively sloped in the s — 7t space. Note that as y tends to zero, EEg(y) and EEp(y)
coincide with EE.

Note that the decision problem of the workers can still be summarized by WWry for the
rich, and by WW4 for the poor workers.

We then define the functions

(s) = p(s,G(B(s))
(s) 0(s,G(B(s)) = G(B(s)1 — Fq(s)] + (1 — G(

I
o
—
o]
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w
—
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e
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—
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o

that will play an important role in the analysis. For i € {B, W}, p(s;) denotes the fraction of
rich workers with identity i that will be assigned to the skilled task when the firm adopts a
cutoff of s; for rich workers with identity i, and the workers respond optimally to this cutoff
so that a proportion G(f(s;)) of workers in this group invest in skill acquisition. Similarly,
D(si) denotes the fraction of poor workers with idntity 1, i = {B, W}, that will be assigned
to the skilled task when the firm has a cutoff of s; for poor workers with identity i, and the
workers respond optimally to this cutoff. Note that p(0) = p(0) =1 and p(1) = p(1) = 0.
Moreover, given that B(s) = % < B(s), it is clear that p(s) < p(s), Vs > 0.

We then impose some restrictions on the p(s) and P(s) functions.
Assumption 3. p(s) and p(s) are negatively sloped.

Assumption 3 ensures that, even taking into account the fact that the workers respond
optimally to any changes in the cutoff, an increase in the cutoff signal worsens the chances
that an worker emitting a particular signal is assigned to the high wage task.!”

"In terms of model primitives, that p(s) is negatively sloped can equivalently be written as fu
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An outcome < 83, 75", pfi >, where i = B,W, j = R, P, constitutes an equilibrium with

CAA if and only if, (a) given that all workers respond optimally to the cutoff < si* >, the
proportion of workers of the relevant category acquiring the skill is o, (b) given the vector of
skill acquisition (7t5p, Tk, e, k), the cut-off vector of (sgp, Sik, Sivps Stwr) Maximises firm

profits subject to the class-based affirmative action constraint (2), and (c) pif = py (s, 7).

Let v** denote the Lagrange multiplier associated with this equilibrium. As in the base-
line model without affirmative action, we shall restrict attention to equilibria that (a) are
locally stable, so that for all i, EEj(y**) intersects WW; from above, (b) does not involve all
groups acquiring zero skills. We shall be interested in what we call

Colour-blind equilibria: A CAA equilibrium < s3*, 71", p* > is said to be colour-blind iff
Sgp = Swp and Sgir = Siyg-

In Proposition 2 below we argue that a colour-blind equilibrium exists (see Figure 2).
Furthermore, this equilibrium is unique in the class of non-trivial colour-blind equilibria.

Proposition 2. Let assumptions 1, 2, and 3 hold.

(a) There exists a locally stable CAA equilibrium that has a positive Lagrange multiplier,
and 1s colour-blind in that sgp = syyp and sgg = Sywr. Moreover, there is exactly one
such non-trivial colour-blind equilibrium (i.e. the skill-level of at least one group is
positive).

(b) Consider any colour-blind CAA with a positive Lagrange multiplier. Under any such
equilibrium,

(i) all workers have equal chances of being assigned to task 1, i.e. pgh = Pivp = Pik =
PWR>
(11) the poor face a lower cut-off vis-d-vis the rich, i.e. sgp = Siyp < Stk = Sivr, and
(111) shr = swr < 1.
Proof. (a) Define §;; as solving

$i(y) = {min sij|s; lies at the intersection of EE;(y) and WW;}

Note that Sgr(0) = Swr(0) = s’ and Sgp(0) = Swp(0) = s”. Further, we have that Siz(0) =
s’ < §p(0) = s” (since m > 1), and since r > T, we have that s’ < s” (see Figure 1). Thus
from assumption 3 and the fact that s’ < s”, and that p(s) > P(s) Vs > 0, one has that

p(s’) > p(s"). (22)

o Vs, and that 6(5) is negatively sloped can equivalently be written as

1
G(B(S)Hg](B(S))B
IOk Vs. If, for example, (a) c is uniformly distributed over [0,1], so that g(.) = 1, (b)
ful(s) =2 for all s € [0,1/2] and f(s) =0, Vs € (1/2,1], (c) fq(s) =1 for all s € [0,1], and (d) w < 1, then
it is straightforward to check that the conditions both hold.
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We have to show that there exists y** > 0, and 8 (y**) such that (i) Sgp(v**) = Swe(v*™*),
(ii) Ser(Y*™) = Swr(Y™*) and (iii) the class-based affirmative action constraint (2) is satisfied
by 8i;(v**). We shall use the intermediate value theorem to establish the existence of such a
v**. To that end we first define

A A A
Fv) = [P (80p(v) — (2o 80e(v)

= [6(/3\BP(Y)) — P(Ser(V))], (23)

where the last equality follows since 7‘3": P)‘WP = "BR;RAWR =1.
We then note that from (22), we have that

F(0) = [P(88r(0)) — p(88r(0))] = [B(s") — B(s")] < 0.

Next let v increase from zero. Observe that §(y) is continuous, where the continuity of
Sir(y) follows since from assumption 2(a), EEg(y) and WW4 always has an intersection for
all v < Ap(xy +W).'® Moreover, $gp(y) and Syp(y) are decreasing, and $wr(y) and Spr(y)
are increasing in y.

Further, as vy — Ap(xu + W), Sip(y) goes to zero (from (16) a ( 8))," so that from
(21) B(sip) goes to 1,20 and consequently Limy, g (g 4w) B(8ep(v)) = 1. Whereas $ir(y) > 0,
so that p(Sir(v)) < 1, and consequently F(Y)ly—apiutw) > 1—1 = O. Thus there exists
v**(m) > 0, such that /s\ij (v**) satisfies CAA.

That the equilibrium is locally stable follows from the fact that, by construction, at the
equilibrium the absolute value of the slope of EEg (respectively EEp) exceeds that of WWk
(respectively WW5p). This follows since EE; are negatively sloped and WW; are positively
sloped for s < s.

We then argue that there is exactly one such non-trivial colour-blind equilibrium. Suppose
to the contrary there exists another colour-blind CAA equilibrium with Lagrange multiplier
v’, where say vy’ < y**. This implies that the cut-off signals facing the poor would be larger,
and that facing the rich would be smaller under this equilibrium relative to that under y**
Given Assumption 3, this in turn ensures that the poor would be assigned at a lower rate
to task 1, and the rich would be assigned to task 1 at a higher rate under this equilibrium
relative to the equilibrium under y**. However, this implies that the CAA would be violated
under this equilibrium, given that it was being satisfied under y**. A similar argument

18From (8), note that along the WW4g curve we have that ww, (§) = G(B(S)), whereas from (17) (and

(19)) we have that meg, (5,7, = Ap(xy + W) = 725,
b (s)

that twwy, (8) > T = = Tee, (5,7, Y = Ap(xy +W)) (from assumption 2(a)).
YNote that from (16), we have that limy x, (xu+w) P(sBP) = 00. Given that ¢(s) is decreasing, and that

lim_,0 ¢(s) = oo (Assumption 1), we have that lim,_,x, (x,+w) SBp = 0. A similar argument holds for swp.
2ONote that, Fq(0) = Fy(0) =0, so that

along the EEg curve. Thus for all r > ¥, we have

Shgép( s) = Im[G(B(s))1 —Fq(s))+ (1 —G(B(s)1 —Fyu(s)]
- Sngé{e(ﬁ(s))m—G(@(smzL
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applies for v/ > y**.

(b)(i) Consider a colour-blind equilibrium so that s, = sip and sir = syyg. Given
Assumption 3, this ensures that pgp = piyp and pir = Pivg. Next recall from the class-based
affirmative action constraint (2) that,

ABP o | AWP o ABR . AMR .

)\_PpBP + 7\_ppWP = }\_RpBR + A_RpWR'

The preceding equation, along with the fact that pg, = piyp and psr = Py, ensures that

. Agp +Awp, L. [7\BR+7\WR] .

Pwp = [T]pw = T Pwr = WR, (24>

— AprFAWR _
AR ’

(b)(ii) Suppose to the contrary that sgh > sir. Given Assumption 3, this ensures that

since )‘B"; Awep
P

P(sgp) < D(sgr)-
Given the fact that p(s) < p(s) Vs > 0, the preceding inequality implies that

O(stp) < Blszp) < Plsir)-

A

This however contradicts the fact that from Proposition 2(b)(i), p(sip) = P(shR)-

(b)(iii) Suppose to the contrary that sjk = siyg = 1. This implies that psr = pitg = 0,
so that the CAA constraint can only be sustained if the equilibrium is a trivial one. m

)k —

Figure 2: Color-blind equilibrium under CAA: sgp = Syyp = Sp*y Sywr = SBR = Sk
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4.1 Comparing the colour-blind equilibrium under CA A with those
in the benchmark model

We then examine how the equilibria under CAA compares with those in the benchmark
model with no affirmative action, namely 7, £5T and £™. While, as is to be expected, the
result depends on which one of the equilibria prevails in the absence of affirmative action,
some broad patterns can be discerned.

First, consider the effect on poor workers. We find that irrespective of the prevailing
equilibrium, all poor workers are better off under CAA. Whether skill acquisition improves
or not is however sensitive to the nature of the equilibrium that prevails in the absence of
any affirmtaive action. While skill acquisition by all poor workers increases relative to £F,
poor white workers acquire less skill under CAA relative to both £5T and £™.

Turning to the effect of CAA on the black workers, we find that while all black workers
gain relative to £” and &5, relative to €™ rich black workers are actually worse off under
CAA. Thus rich black workers who are not subject to stereo-typing lose out because of CAA.
As far as skill acquisition is concerned, while all black workers acquire a greater amount of
skill under CAA relative to both £ and £%7, relative to £™ poor black workers acquire a
greater amount of skill under CAA.

Proposition 3. Let assumptions 1, 2, and 3 hold.

(a) Compare the EV equilibrium with the colour-blind equilibrium under CAA. Under CAA,
while rich white workers are worse off, all other workers are better off. Further, skill
acquisition by all workers are higher. The firm also has a higher profit.

(b) Compare the EST equilibrium with the colour-blind equilibrium under CAA. Under CAA,
all workers, other than the rich white workers are better off. Further, skill acquisition
by poor white workers decreases, whereas skill acquisition by black workers, as well as
the rich white workers increases.

(c) Compare the E™M equilibrium with the colour-blind equilibrium under CAA. Under
CAA, all poor workers are better off, whereas all rich workers are worse off. Fur-
ther, skill acquisition by all black workers, as well as rich white workers increases,
whereas skill acquisition by poor white workers decreases.

5 Identity based affirmative action

We next characterise equilibria under identity based affirmative action. We find that under
IAA there exists an equilibrium where black workers are held to lower standards relative
to white workers. Thus this equilibrium exhibits patronization as identified by Coate and
Loury (1993) (we shortly provide a formal definition of patronization). Having characterized
this equilibrium, we then compare the outcome under the two forms of affirmative action in
the next section.

We examine a society where blacks are poorer on the average vis-a-vis the whites.

Assumption 4. pugp > ppwp.
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Given that the poor find it more costly to acquire the relevant skill set, assumption 4
implies that on the average black workers find it costlier to get skilled.

The firm’s decisions: Let the firm hold the belief that a fraction 7y of the workers in the
group {i,j} got skilled. Facing a worker with identity i and class j, say, who emits a certain
signal, the constrained optimization problem facing the firm is to choose cutoffs for each
category of worker, assigning them to task 1 if their signal exceeds these cutoffs, subject to
the TAA constraint:

max Z Z AP (s, ) +v Z (1m0 (SB5 7085) — BwsPwj (Swjp Tows)],  (25)

Sy S by Sta by St
BPSBRSWPSWR {_\y/B iR p j=R,P

where 7y is the Lagrange multiplier on the IAA constraint. The first order condition with
respect to sj; generates the cutoff sy as a function of 7;. Denoting this function by EEy;(y),
we have

Xq — W+ Yupp/Asp  Xq —W+Y/Ap

= = LIeg(s : EE 26
Xu +W—YHgp/Agp  Xu+W—Y/Ag mar @07 er (), (26)
Xq— W+ YUBR/ABR _ Xq — W +V/Ap T

= = S : EE 27
Xu+W—YUsr/ABR  Xu +W —V/Ap TBR d(spr) Br(V), (27)

Xu +WHYiwe/Awp  Xu + W+ Y/ Aw Twp

Xq — W —YHWR/Awr _ Xq —W —Y/Aw —
= = S : EE . 29
Xu+ W+ YUwr/Awr - Xu+W+Y/Aw mwe P LSwR) wr(Y) (29)

The EE curves for rich and poor whites coincide, as do the ones for rich and poor blacks.
Thus, we have two EE curves, which we can denote by EEy, and EEg. From MLRP it follows
that s; is decreasing in 7r;, where i € {B,W}. Consequently the EE; curves are negatively
sloped in s — 7t space.

An outcome < 3, 7, pj; >, for 1 = B, W, j = R, P, constitutes an equilibrium with TAA
if and only if (a) given that all workers respond optimally to < sj; >, the proportion of
group i and class j workers acquiring the skill is 7j;, (b) given the vector of skill acquisition
(TTpy TRy Thvps o), the cut-off vector (shp, Shr, Stvpy Styvr) Mmaximises firm profits subject to

the identity based affirmative action constraint (3), and (c) p§ = py(sj, 7). Formally,

< %, 705, p3; > should satisty
mr = G(B(s(mr))),i=B,W, (30)
mp = G(p(s(mp))),i=B,W, (31)
Pij(sij, ) = (1 — Fq(sy)] + (1 — 715)[1 — Fulsy )], (32)
HWRPWR + HwpPwp = HBRPBR T UBPPBP- (33)

Let v* denote the Lagrange multiplier associated with this equilibrium. We shall restrict
attention to equilibria that are locally stable, so that for all i, EE;(y*) intersects WW; from
above. Further, we shall consider equilibria that are non-trivial.
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We then define the notion of patronization as in Coate and Loury (1993).

Patronising equilibria: ~ An IAA equilibrium < s§, 7t, pf; > is said to be patronizing iff
Sgp < Swp and Spgr < Siyg-

In Proposition 4 below we argue that there exists an equilibrium that exhibits patron-
ization in that black workers of both classes are held to lower standards relative to their
white counterparts, i.e. sg; < sy, Vj € {P,R} (see Figure 3). The proof can be found in the
appendix.

Proposition 4. Let assumptions 1, 2, 3 and 4 hold.

(a) There ezists a locally stable IAA equilibrium with a positive Lagrange multiplier where,
moreover, black workers are held to lower standards relative to white workers, i.e.

sg; < S, V) € {P, R}
(b) Whenever ugp # wwp, there exists no color-blind IAA equilibrium where s}p = s}yp and
SER = SWR-
In our framework this follows since, given that black workers are poorer on the average
ssumption 4), they have higher costs ol getting educated on the average as well. us
A ion 4), they have high f i d d h 1I. Th

firms apply relatively lower cutoffs to black workers of either class while assigning them to
task 1, so as to ensure that the IAA constraint holds.?!

7T

Figure 3: Patronizing Equilibrium under IAA

21In fact it can be shown that if, instead, the white workers were poorer on the average, then there exists
an equilibrium where the white workers, irrespective of their class, would face a lower cutoff relative to their

black counter-parts.
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5.1 Comparing the patronising equilibrium under TAA with those
in the benchmark model

We then examine how the equilibrium under IAA compares with 7, £5T and £™.

We find that black workers gain, while rich white workers have a lower utility, under IAA
irrespective of which equilibrium prevailed in the absence of affirmative action. As to the
skill level, the answer is more nuanced. All black workers get more skilled relative to £ and
EST. Relative to E™ however, while rich black workers acquire less skill, poor black workers
acquire greater skills.

Turning to poor workers, while poor black workers are necessarily better off, poor white
workers are worse off relative to £5T and £™.

Proposition 5. Let assumptions 1, 2, 3 and 4 hold.

(a) Compare the EY equilibrium with the patronizing equilibrium in Proposition 4. Under
the IAA equilibrium all black workers are better off, whereas rich white workers are
worse off. Further, skill acquisition by black workers, as well as rich white workers
INCTEases.

(b) Compare the E5T equilibrium with the patronizing equilibrium in Proposition 4. Under
the IAA equilibrium, all white workers, including the poor, have a lower utility, though
rich white workers acquire a greater skill. Further, all black workers not only have a
higher utility, but also acquire more skill.

(c) Compare the E™ equilibrium with the patronizing equilibrium in Proposition 4. Under
the IAA equilibrium, all white workers, including the poor, have a lower utility, though
rich white workers acquire higher skills. Further, all black workers have a higher utility,
but while rich black workers acquire less skill, poor black workers acquire greater skills.

6 Comparing class based and identity based affirma-
tive action

We then compare the utilities of the workers under the color-blind CAA equilibrium with
the patronising equilibrium under IAA. This would also throw some light on which groups
are likely to support a move from IAA to CAA, and which ones are likely to oppose such a
move.

We begin by showing that, relative to the patronizing IAA equilibrium, all rich black
workers are worse off under the colour-blind CAA equilibrium, whereas all poor white workers
are better off. This is intuitive as a switch from TAA to CAA takes away the ‘favored’ status
of the rich black workers, whereas it confers a favored status on the poor whites.

Proposition 6. Let assumptions 1, 2, 3 and j hold. Consider the colour-blind CAA equi-
librium in Proposition 2 and the patronizing IAA equilibrium in Proposition /.

(a) All rich black workers prefer affirmative action to be identity, rather than class based.

(b) All poor white workers prefer affirmative action to be class, rather than identity based.
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Proof. Let < s§, 7, pf; > denote an equilibrium under identity based affirmative action,

while < si", 77", pii" > denotes an equilibrium under class-based affirmative action, where
i=B,W, and j = R,P.

Recall that s’ (respectively s”) is the minimum s such that EE(0) intersects WWy (re-
spectively WW5). Next note that sji > s’ > sgg since EEg(y) shifts down under identity-
based affirmative action, and EEg(y) shifts up under class based affirmative action, and
sivp < 8" < s}yp since EEw(y) shifts up under IAA, while EEp(y) shifts down under CAA.

The result now follows from Proposition 1. m

Comparing the outcomes for the poor black and the rich white workers is more interesting.
This is because poor black workers of course have ‘favored’ status under both TAA and CAA,
whereas the rich white workers are not favored under either. Thus it is not obvious as to
how a move from one form of affirmative action to another would affect these two groups.

We next introduce a regularity condition that we call group MLRP that extends the
notion of MLRP to the group context.

Assumption 5. Group MLRP: %d}(s) and =SEE) &) are both decreasing in s for

all s.

We recall that MLRP ensures that, at the individual level, a higher signal suggests that
an agent is more likely to be qualified. At the group level however the informativeness of the
signal also depends on the fraction of workers getting skilled. To capture this aspect note
that

1—G(B(s)) Bls) = [The fraction of workers remaining unskilled] x f(s)
G(B(s)) ~ [The fraction of workers getting skilled] x fq(s)
Thus whenever 18%[(35(;))) ®(s) is decreasing in s, this ensures that whenever rich workers take

their skilling decisions optimally, a higher signal continues to be informative.
How restrictive is assumption 57 One can find simple examples such that assumption 5
holds for all s; it holds, for example, if (a) f,(s) =2 for all s € [0,1/2] and f,(s) =0, Vs €

(1/2,1], and (b) f4(s) =1 for all s € [0,1].* More generally, note that 18%?3(;)))(])(5) and
1-G(B(s))

CB(s)) ¢ (s) are both necessarily decreasing for all s < . Thus, even in the absence of this
assumption, Proposition 7 below goes through whenever the equilibria under consideration
all involve cutoff signals that are less than s.

We next show that a move from TAA to CAA helps the poor black workers, though it

hurts the rich whites.

Proposition 7. Let assumptions 1, 2, 3, 4, and 5 hold. Consider the colour-blind CAA
equilibrium in Proposition 2 and the patronizing [AA equilibrium in Proposition /.

22For 18%?5()5)”4)(3) to be decreasing for all s, it is mnecessary and sufficient that
G(B(S))(PGUS(S”JM(»;T.()SHCI(8)4('(5”“(3)) < fuls)fq(s)(fu(s) — fq(s)). This condition is sufficient to
ensure that %(ﬂs) is decreasing for all s.
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(a) All poor black workers, who are favored under both forms of affirmative action prefer
affirmative action to be class, rather than identity based.

(b) All rich white workers, who are not part of the favored group under either form of
affirmative action, prefer identity based to class-based affirmative action.

Proof. Let < s, 7, pj; > denote the patronising equilibrium under identity based affir-
mative action, while < s, 75", pii* > denotes the color blind equilibrium under class-based
affirmative action, where 1 = B, W, and j = R, P. We can mimic the argument in Proposition
6 to show that sgi > sgr and siyp < syyp. Hence, from Assumption 3, we have that pgir < pgg
and piye > Plve- >

We next argue that pgp > pgp. Suppose to the contrary that pgp < pgp. This implies
that sip > shp (from assumption 3). Given (16), (26) and assumption 5, i.e. the fact

1-G(B(s))
that ~5a0)

Stvr < Styg (from (19), (29) and assumption 5), and hence pjir > pig (from assumption 3).
We then note that

®(s) is decreasing in s, this implies that y* > y**. This in turn implies that

HwrPWR T HwePwe < HwrRPWR T HwpPwp

[Lwr + twelpwp (since pyr = pyp)

[usr + usplpwp (since ppp + upr = 1 = twp + Hwr)

HBRPER + HepPEp (Since piyp = Pk = Pgp)

< HBrPER + HBPPEP) (34)

where the first inequality follows since pjyx > pPywg and pyyp > Pyp, and the final inequality
follows since p§p > pip and phr > Pik- Note however that (34) contradicts the affirmative ac-
tion constraint under identity-based affirmative action. Hence, pgp > pgp, and consequently
from assumption 3, s§p < sgp, and hence we have that y* < y**.

Next, given that y* < y**, from (19), (29) and assumption 5, we have that siyz > stx,
whereas from (16), (26) and assumption 5, we have that s3p < sjp. The result now follows
from Proposition 1. ]

The intuition comes from the fact that acquiring education is costlier for the poor, so
that ceteris paribus they are less likely to get skilled relative to the rich. Consequently,
given their income heterogeneity, on the average black workers are more likely to acquire an
education relative to the poor. This ensures that the shadow price of equality is higher under
a class-based affirmative action compared to that under identity based affirmative action.
Consequently, poor blacks, who gain from both forms of affirmative action prefer it to be
class-based, since they benefit from the higher shadow price under a CAA. For the same
reason, rich white workers prefer TAA.

23Note that the comparison is across the same income class, so that we can, for example, invoke the fact
that p(s) is negatively sloped while arguing that, the fact that sgk > sy, implies that pgi < pg-
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6.1 An economy with no rich black workers and ‘large’ number of
poor black and poor white workers

This sub-section is motivated by the following question. Consider an economy that is in the
EP equilibrium to begin with, so that the poor, irrespective of colour, acquire no skill and
are never assigned to task 1. It is arguable that in such a scenario the salient issue is to find
a policy where all poor workers, irrespective of identity, benefit. Does there exist economies
such that CAA ‘ensures’ that all the poor are better off, while IAA may fail to do so?

To that end we consider an economy where inequality among blacks is severe, in fact
assume that there are no rich black workers i.e. Agg = 0. Moreover, the poor include a mix of
both black and white workers, neither being too large or too small, formally max{%", %} <
p(s”), where s” is the maximal s such that EE and WWy intersect.

We first show that under CAA, in any non-trivial equilibrium all poor workers have a
positive probability of being assigned to task 1. Moreover, relative to £F, all poor workers
acquire a greater level of skill and have a higher utility.

Proposition 8. Suppose assumptions 1, 2, 3, and j hold. Moreover, assume that Agg = 0,
and max{}‘B" )‘W"} < p(s™).

(A) Then in any non-trivial CAA equilibrium with y** > 0, we have that pgh, piyp > 0.

(B) Under any non-trivial CAA equilibrium with y** > 0, the poor have a higher utility
and acquire more skills relative to E.

Proof. (A) To begin with, note that Agg = 0, so that the CAA constraint entails

}\BP p** 4 WP 7\WP p** _ p**
}\P BP }\P WP WR*

Suppose to the contrary that pg, =0, say. Then

i —Ppp T+ WPpWP i —pwp < P(s”) < piyg, (35)
Ap Ap Ap

where the first equality follows since pgp = 0, the first inequality follows from our proposition
hypothesus that max{)‘w" }‘BP} < P(s”) < piir, and the final inequality follows since y** > 0
and pjyg # 0 (otherw1se we have a trivial equilibrium). A similar argument applies if p{yp = 0.

(B) The result follows since from step (a) we have that sjp, siyp < 1, and the fact that
under £”, we have that Sgp = syp = 1. O

Note that we restrict attention to equilibria that has the natural property that the shadow
price of the affirmative action constraint i.e. y** is positive. One sufficient condition that
ensures that this is indeed the case is given by

Assumption 6.

(a) wg'(B(s))Fuls) — Fq()1* + g(B())FL(s) — Fo(s)] < O and wg'(B(s))fu(s) — Fq(s))* +
mg([3(s))[f(s) —f4(s)] <O.

23



(b) The likelihood ratio function ¢(s) is sufficiently conver, i.e. d(s)d”(s) > 2(d’(s))>.*

Given the same parameter configurations we then argue that under identity-based affir-
mative action and severe poverty i.e. large m , poor white workers are never assigned to
task 1.

Proposition 9. Suppose assumptions 1, 2, 3, and 4 hold. Moreover, let Agg = 0. If
EEw(Ag(xy + W)) does not intersect WWhp, and m is large, then in any CAA equilibrium
with y* > 0 the poor white are never assigned to task 1.

Proof. From (9), fixing sip, we have that

lim Thp = lim G(B(Sip)
m—oo m—oo m

) =G(0) =0.

Thus limy, 6 Y*(M) = Ag(xy + W), since otherwise for m sufficiently large EEg(y) and
WW, will not intersect (from (26) and (27)). Consequently, for m sufficiently large EEw (y)
and WW,p will not intersect, so that py,, = 0. O

7 Conclusion

We examine both class, as well as identity based affirmative action in a framework that allows
for heterogeneity in identity, as well as income, and where, moreover, poverty is more of a
concern for black workers. We establish that with class-based affirmative action there exists
an equilibrium that is colour-blind, i.e. the poor face the same cut-offs irrespective of their
identity, as do the rich. Whereas, if affirmative action is identity-based, then there exists an
equilibrium that has elements of patronization in that black workers of both income classes
face lower cutoffs relative to their white counterparts. We find that relative to the patronizing
equilibrium under TAA, poor black workers prefer the color-blind CAA equilibrium though
they benefit from affirmative action under both TAA and CAA, whereas the rich white
workers prefer IAA though they are not protected under either form of affirmative action.
In fact, the relative preference for the two policies are completely class-based, with all poor
workers preferring CAA, whereas all rich workers prefer IAA. Moreover, we find that there
exist economies where CAA ensure that all poor workers are assigned to the skilled task with
positive probability, whereas under IAA that is not necessarily true.

Given this diversity in preferences, the implementation of either IAA or CAA would
therefore depend on the economic and political clout enjoyed by the various groups. Not
surprisingly the choice of TAA versus CAA is not just very complex, but also an extremely
divisive political issue.

24The argument involves showing that under Assumption 6, WWp and WWy are concave and EE; (y),
k € {P,R, B, W}, is convex in s. This assumption holds, for example, for the following set of functions: (a) c

1
is uniformly distributed over [0, 1], so that g(.) =1, g’(s) = 0, (b) d(s) = e 25 = f(s) for all s € [0, 1],
and (c) fq(s) =1 for all s € [0,1]. The proof is available with the authors.
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8 Appendix
Proof of Proposition 3. (a) From the definition of £”, recall that
sep(E7) = spr(E7) = swp(E7) =1 > sur(ET).
Whereas from Proposition 2, under the colour-blind CAA equilibrium one has that
1> sgr = Sywr > Sgp = Swp-

Note that Spp(EF) = Spr(EF) = swp(EF) =1 > sih > sih = sivp. Further, sy > sur(EF)
(since y** > 0). Thus from Proposition 1, rich white workers are worse off, while all other
workers are better off.

Skill acquisition by all poor workers, as well as rich black workers increase under CAA
since they acquire no skill under £P. Skill acquisition by the rich white workers increases as
well since EEg intersects WW4y to the left of s. Consequently, the firm’s profit increases as
well.

(b) From the definition of £3T, recall that
sep(E°T) = 5pr(E%T) =1 > 5up(E°T) > sur(E°T).
Whereas from Proposition 2, under the colour-blind CAA equilibrium one has that
1> sgr = Sywr > Sgp = Swp-

Note that sgp(E5T) = 5pr(E3T) = 1 > si% > sib so black workers, both rich and poor are
subject to a lower standard. Thus from Proposition 1, they are better off under CAA. As to
white workers, siip < Swp(E5T) and siyr > swr(E3T) (since y** > 0). Thus from Proposition
1, the rich (respectively the poor) white workers are worse off (respectively better off) under
CAA.

That skill acquisition by black workers increase under CAA is clear since they acquire no
skill under £5T. Whereas skill acquisition by the poor white workers decrease since y** > 0
and WW5 is increasing for s < s. By a similar argument skill acquisition by rich white
workers increases.

(c) From the definition of &M, recall that
sep(E™) =1 > sup(E™) > syur(E™) = spr(E™).
Whereas from Proposition 2, under the colour-blind CAA equilibrium one has that
1> sgr = Sywr > Sgp = Swp-
Note that sgp(E™) =1 > s§% so that poor black workers are better off under CAA. Further,
siip < Swp(E™), st = sk > Swr(EM™M) = 5pr(E™) (since y** > 0). Thus from Proposition

1, rich workers, both black and white, are worse off, while poor workers, both black and
white, are better off.
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That skill acquisition by poor black workers increase under CAA is clear since they
acquire no skill under £5'. Whereas skill acquisition by the poor white workers decreases,
and that by rich white workers increases since y** > 0 and WW5p and WW4 are increasing
for s < s. O]

Proof of Proposition 4. (a) Define §; as in Proposition 2, and arguing as in Proposition
2, we find that that Sgr(0) = Swr(0) = s’ < Sp(0) = Swp(0) = s” < s. Further, equation
(22) holds, so that p(s’) > B(s").

To show that there exists y*(m) > 0, such that 8(y*) satisfies the identity-based affir-
mative action constraint (3). As in Proposition 2, we shall invoke the intermediate value
theorem to establish our claim. To that end we define

D(v) = usr0(88r(Y)) + 1epd(S5p(v)) — wrDSuwr(Y)) — pwrd(Bwp(v)),

and let y increase from zero. Note that

D(0) = HBRﬁ(/S\BR(O))‘FHPP(SBP(O)) wrP(Swr(0)) — HWP6(A (0))
= uprP(8er(0)) + (1 — HBR)@A\(ABP( 0)) — mwrP(88r(0)) — (1—HWR)6(§BP(0))
= pwr(P(8sp(0)) — P(85r(0))) — Her(P(88p(0)) — H(Ser(0)))
]

= [uwr — Rl [P(s”) — p(s)] < 0,

where the last inequality follows from (22), and the fact that from Assumption 4, pygr =
T —pwp > 1 —pgp = pgr. We then observe that §i;(y) is continuous, where the continuity of
Sw;(v) follows since from assumption 2(b), EEw(y) and WWy always have an intersection
for all v < Ag(x, + W) (we mimic the argument in footnote (18) to establish this claim),
with Sgr(v), Spp(y) being decreasing, and Swr(Y), Swp(y) being increasing in 7.

Further, as y — Ag(xy + W), Sgj(y) goes to zero (from (26) and (27)), so that p(sgr)
and Dlsw) o to 1, and consequently [sxd(Ssx(v) + Hped(Sao(¥) lynyir o) = 1. Given
that P(Swr(Ag(xu +W))) < 1, and (8w (As(xu +W))) < 1 (since Sw;(Ag (X +wW)) > 0), we
have that D(V)ly—agxutw) > 0. Consequently, given that D(0) < 0, from the continuity of
D(y) there exists y* > 0 such that D(y*) = 0. Finally, note that by construction, $g; < Swj,
j € {P,R}, so that the equilibrium is non-stereo-typing.

Local stability again follows from the construction of this equilibrium.

(b) Suppose to the contrary a colour-blind equilibrium exists where pp = pjp and
Pir = Piwr- LThen the IAA constraint simplifies to

HBpPEp + HBRPER = HwpPEp + HWRPER-
Given that pgp < pgg, and pgp+uer = 1 = pwp+Hwnr, this cannot hold unless pgp = pywp. O
Proof of Proposition 5. (a) From the definition of £, recall that

sep(E7) = 5pr(E7) = swp(E7) =1 > sur(EF).
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Whereas from Proposition 4, under the patronizing IAA equilibrium one has that
Sgr < Swry Sgp < Swp-

Note that s}y, sgp < 1 =5pp(E") = 8pr(EF), so that all black workers are better off. Further,
since y* > 0, siyzx > Swr(E"), so that rich white workers are worse off, though they acquire
more skill since the minimum s such that EE,, intersects WW4 is less than s. Whereas
sivp < Swp(EF), so that poor white workers are not worse off.

Finally, given that black workers acquire no skill under £, skill acquisition increases
under TAA.

(b) From the definition of €57, recall that

§BP:§BR:] > Swp > SWR-
Whereas from Proposition 4, under the patronizing IAA equilibrium one has that
SR < Swry SBp < Swp-

Note that sgp = sgg = 1 > sfp > sggr so black workers, both rich and poor are subject
to a lower standard. Thus from Proposition 1, they are better off under IAA. As to white
workers, siyp > Swp and sjg > Swr (since y* > 0). Thus from Proposition 1, both rich and
poor white workers are worse off under TAA. Skill acquisition by rich white workers increases
since the minimum s such that EEyy, intersects WWk is less than s.

Given that black workers acquire no skill under £, but a positive amount under IAA,
skill acquisition by black workers increase under IAA.

(c) From the definition of &M, recall that

§Bp:1 > Swp > SWR = SBR.
Whereas from Proposition 4, under the patronizing IAA equilibrium one has that
SEr < Swry SBP < Syyp-

Note that sgp = 1 > s§p so that poor black workers are better off under IAA. Further,
Stvp > Swe, Sty > Swr and spp < Spp (since y* > 0). Thus from Proposition 1, white
workers, both rich and poor, are worse off, while rich black workers are better off.

That skill acquisition by poor black workers increase under IAA is clear since they acquire
no skill under £™. Whereas skill acquisition by rich black workers decreases since y* > 0
and WW is increasing for s < s. Skill acquisition by rich white workers increases since the
minimum s such that EEyy, intersects WW4 is less than s. O
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