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Abstract

In this paper we extend the standard model of statistical discrimi-
nation to a multidimensional framework where the accuracy of evalu-
ators depends on how knowledgeable they are in each dimension. The
model yields two main implications. First, candidates who excel in
the same dimensions as the evaluator tend to be preferred. Second,
if two equally productive groups of workers differ in their distribution
of ability across dimensions group discrimination will arise unless (i)
evaluators are well informed about the extent of these differences and
(ii) evaluators are allowed to take candidates’ group belonging into
account in their assessments. These results suggest that in some cases
blind evaluations may generate discriminatory outcomes.
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1 Introduction

The fact that individuals might be treated differently according to exogenous
characteristics such as gender, age or race has been well documented in the
literature. Most of the evidence refers to the labor market, where differences
in wages or hiring and promotion that cannot be accounted for by differ-
ences in productivity have been observed.! Discriminatory behaviors have
also been observed in housing decisions (Massey and Denton 1993), lending
(Hunter and Walker 1996), car selling (Ayres and Siegelman 1995) or even
in the refereeing of academic papers (Blank 1991; Fisher et al. 1994).

In the economics literature, two distinct general sets of explanations have
been proposed to explain the origin and persistence of discrimination. On
the one hand, taste models, as in Gary Becker’s (1957) seminal work, sug-
gest a preference-based motivation for the existence of discrimination. The
difference in wages between two equally productive groups of workers arises
because employers, customers or co-workers dislike interacting with employ-
ees that belong to certain groups. On the other hand, statistical models of
discrimination argue that, in the presence of information asymmetries about
the real productivity of workers, the group-belonging of an individual can
be considered as a signal that provides additional information. In this con-
text, taking into account an individual’s group affiliation may be a rational
response to its informational content. Groups of workers may differ in their
expected productivity (Phelps 1972, Lazear and Rosen 1990) or in the reli-
ability of the observable signals (Aigner and Cain 1977, Cornell and Welch
1996). Arrow (1973) proposes an alternative model where employers’ asym-
metric beliefs about the human capital investments of members of different

groups are self-confirming and discriminatory outcomes can be thought of

'For a survey see, for instance, Altonji and Blank (1999).



as the result of a self-fulfilling prophecy. Coate and Loury (1993) further
formalize this approach.?

In this paper we extend the standard model of statistical discrimination
presented by Phelps (1972) introducing two novel features. First, we allow
for the existence of multiple dimensions of ability. These dimensions can be
understood either as different tasks that the worker needs to undertake, or
as separable skills that are required to perform a single task. Second, we
assume that the capability of an employer to evaluate quality at a certain
dimension increases with her knowledge of that dimension.® This assumption
is consistent with experimental evidence, where it has often been found that,
in many dimensions, individuals who are less competent are also relatively
less accurate at evaluating ability.?

Combining these features the model yields the following two predictions.
First, we show that a similar-to-me-in-skills effect arises in the evaluation.
Since individuals can assess knowledge more accurately at those dimensions
where they are more knowledgeable, an employer who makes an optimal use
of the available information will give relatively more weight to signals ob-
served in dimensions where she is most knowledgeable. As a result, given
any two equally productive candidates, the employer will tend to give a
higher valuation to the candidate who excels in the same dimensions as she
does. Second, the model shows that, even if members of different groups

are equally productive, group discrimination might arise if groups differ in

2For a recent review of theoretical models of statistical discrimination see Fang and
Moro (2010).

3Tt may be possible to rationalize this assumption within a categorical model of cogni-
tion (Fryer and Jackson 2008). According to this model, evaluators process information
with the aid of categories. If the number of categories is limited, those types of experi-
ences that the evaluator faces less frequently are more coarsely categorized. As a result,
evaluators would make less accurate predictions when confronted with such experiences.
We thank an anonymous referee for making this point

4Knowledgeable people are more accurate in their evaluations in the field of chess
(Chi 1978), physics (Chi et al. 1982), grammar (Kruger and Dunning 1999) or academic
performance (Everson and Tobias 1998).



their distribution of ability across dimensions.® In particular, group discrim-
ination will arise if (i) employers are not fully aware of the extent of these
differences or (ii) employers are perfectly informed but cannot condition their
evaluations on candidates’ group-belonging. The intuition behind this result
is the following. Employers will tend to give more weight to signals that
have been observed in those dimensions where they are more knowledgeable.
In principle this favours candidates belonging to the same group as the em-
ployer, as they are more likely to excel precisely in these dimensions. Still,
a well-informed evaluator who was allowed to take into account the group
belonging of candidates might adjust her priors appropriately. This would
not only be efficient from an informational point of view but, as well, it would
yield similar average evaluations across groups of candidates.

The model proposed in this paper differs in several ways from Phelps
(1972) and from other related models of statistical discrimination (Aigner
and Cain 1977, Cornell and Welch 1996). These models rely on the exis-
tence of some exogenous group difference in the quality of signals. Here the
source of discrimination is an exogenous group difference in the distribution
of quality across dimensions, but all groups are being evaluated with the
same accuracy. There are also substantial differences in terms of the predic-
tions of the model in at least two respects. First, standard models predict
that among highly productive candidates, those belonging to the evaluator’s
group will tend to be hired but, when all candidates are relatively unpro-
ductive, those who do not belong to the employer’s group will tend to be
preferred, given that the observed (low) signal is a weaker indicator of their

productivity. Still, up to our knowledge there is no empirical evidence sup-

®Following Aigner and Cain (1977), we consider group discrimination as the situation
where ”groups that have the same average ability may receive different average pay”
(pp.178). Note that in a multidimensional framework the term same ability should be
interpreted as meaning same total ability rather than same ability at every dimension.



porting the latter implication, this is, the reversal of the race and gender
gap for low productivity levels. In contrast, in the (multidimensional) model
proposed here those candidates akin to the evaluator tend to be preferred for
every level of productivity. Second, in standard models, hiding the identity of
candidates eliminates discrimination. In this framework the opposite is true:
evaluators will tend to prefer candidates from their own group unless they
are allowed to take into account candidates’ group belonging. In sum, when
the accuracy of evaluators at each dimension depends on how knowledgeable

they are, blind evaluations may generate discriminatory outcomes.

2 The model

Let us consider the case of an individual ¢ whose total quality ¢; depends on
his abilities or skills in a number D of different dimensions or fields. These
fields can be understood as different tasks that the worker needs to undertake
or as separable skills that are required to perform a single task. For simplicity,
we will assume that candidate’s total productivity is equal to the sum of his
quality at each dimension [qi => xidl.

Candidates’ abilities are aSSUdI;Zd to be exogenously given and indepen-
dently and normally distributed. Without loss of generality, we impose two
simplifying assumptions on the populational distribution of quality. First, we
restrict the variance of quality to be equal across dimensions and normalize it
equal to one. With this constraint we want to avoid a more general case where
ability may vary systematically more along certain dimensions. Second, we
assume that an individual’s ability along a certain field is independent of
his ability along any other dimension. In other words, the knowledge of an

individual’s ability in one dimension does not provide any information about



his ability in any other dimension.® This is, x; — N (p,I), where p is a Dx1
vector of mean abilities and I is an identity matrix.

In this multidimensional framework let us consider the case where indi-
viduals’ total productivity is not observable but an evaluator h can observe
some imperfect signal of candidates’ ability at each dimension. These signals
could be interpreted as the result of some tests or job interviews and their
value will be a function of the candidates’ true ability at each field plus an
error term 7 which is assumed to be independently and normally distributed

with zero mean and finite variance.
Yida = Tig + 1 where %, — N (0,0,
id id id id ’ g

Moreover, let us assume that in each dimension the accuracy of the signal
is independent of the quality of the candidate: F (:E,-dnzhd) =0

Given the above assumptions, the evaluator will infer the quality of can-
didate ¢ in dimension d as the weighted sum of the signal observed in this
dimension and the distributional prior, where the weight given to the signal

will depend on how accurately this signal is perceived by the evaluator:

B (Tia/Yia) = YVivia + (1 - ’YZZ) Dd (1)
where v = gzgg;z; = 3 +}' - and the conditional expected total produc-

4
tivity is equal to:

En (¢i/yas - vip) = Z [7§yid + (1 - ’Yg) pd]
deD

This is, employer h will take relatively more into account those signals

6As long as there exists some kind of multidimensionality, this is, provided that quality
in different dimensions is not perfectly correlated, dimensions could always be appropri-
ately redefined such that this condition is satisfied.



that she observes in fields where she can assess information more accurately.

2.1 Similar-to-me-in-skills effect

Let us define an evaluation as being complex if an evaluator’s relative ability
to assess quality is positively related to her own quality. In a context where,
without loss of generality, D is equal to two, an evaluation is complex if,
given an evaluator h:

Th1 > Thy = Opp <O

sy

It easily follows that when the evaluation is complex, an evaluator who
makes an optimal use of the available information will give a larger weight
to those signals that have been observed in that dimension where her own

ability is larger. This is,

Th1 > Thy =— ’Y{l > ’Yg (2)

As a result, faced with two equally productive candidates ¢ and j, eval-
uator h will tend to give a higher evaluation to the candidate who excels in

the same dimension where she herself is best. More precisely,

Proposition 1 Similar-to-me-in-skills effect

¢ =qj, Th1 > Tpe & i1 > 251 = By [¢i] > Eh[q)]

Proof. The difference in the expected quality of the two candidates is

equal to:



Enlal=Enla) = En | Y (Vivia+ (U =4) pa) | =En | Y (Viysa+ (1= 74) pa)
d=1,2 d=1.2
=Y (hmia+ (=98 pa)— Y (Viwja+ (1 =4) pa) = D7l (Tia — 2ja)
d=1,2 d=1,2 d=1,2

which is positive since ¢; = ¢; = ¥;1 — Tj1 = Tjo — T2 > 0 and xp; >

Thy = Y > m

2.2 In-group bias

In this subsection we investigate whether the existence of the above similar-
to-me-in-skills effect can generate an in-group bias. Consider that individuals
may belong to two different groups ¢g; and g, defined according to gender,
age, or some other easily observable and exogenous characteristic and let us

assume that candidates’ total productivity is independent of group belonging:

Elg/i€ g =g = 79 =F [4;/7 € 92]

This assumption does not prevent the possibility that members of the two
groups tend to excel in different dimensions. More particularly, let us rep-
resent the existence of group-related variations in the distribution of quality

in the following way:

xidzpff“rmd d=1,2;i€g

where pglg) is the expected ability in dimension d of individuals in group

g and g is assumed to be normally and independently distributed with zero
mean and finite variance. For simplicity, we consider the case where the dis-

tribution of quality across groups is symmetric so that the following condition



is satisfied:

pggl) _ pggz) & pggl) _ p§92) (3)

In this set up, evaluators estimate candidates’ quality in a similar way as
in (1). Given that y;q = x;q + nlY, it follows that in each dimension the rela-
tionship between quality and signal, net of the group effect, will be equal to

Tiq —pﬁf’) =} (yid - pé”) + wiq. Thus, By (254) = Ej, [%]Zyid + (1=19%) p((jg)i|

Var(pid) — _ o

Var(uia)+Var(nly) UM"'U,]S '

where v =

In our analysis we will distinguish between two possible situations. First,
employers may take into account candidates’ observable signals of quality but
do not condition their evaluation on candidates’ group belonging. Second,
we study the case where the evaluators condition their evaluation both on

the observed signals of quality and candidates’ group belonging.

2.2.1 Blind evaluations

Let us define blind evaluations as those where evaluators do not condition
their evaluation on candidates’ group belonging [E}, [z4] = pg Vi;d = 1,2.].7

When members of different groups are, on average, equally productive
but differ in their distribution of ability, if the evaluator does not or cannot
take into account candidates’ group belonging, individuals belonging to her

own group tend to be favored.

Proposition 2 Blind evaluations yield discriminatory outcomes

6(91) _ 6(92)’ pégl) 4 pgg2) & E), (xzd) - B, (de) = pg =

— Eh(Qi)>Eh(Qj) i,hEgl,ngg,dzl,Z.

It is possible also to think about a more general model where evaluators are allowed
to use the information provided by signals in order to infer the group belonging of the
candidate. The extreme case where signals are fully informative about the group belonging
of candidates would be equivalent to the non-blind evaluation scenario shown below.



Proof. Without loss of generality let us assume that members of group
g1 tend to excel in dimension one [p§9 DS p(gl)] . Let us also for simplicity
consider the case where the evaluator h is a typical group ¢g; member such

that zy1 > The.

By (4)=En (a) = Bu | D (ivia+ (1= pa) | =En | Y (visa + (1= 7i) pa)
d=1,2 d=1,2
=3 (e (=) pa) = 3 (e + (1= k) pa) =
d=1,2 d=1,2
= 3 [ (o = 5] = 1o @ = 08 =)~ 5i) > 0
d=1,2

since, from assumption (2), %h) > yéh).

[ ]

Evaluators assign a higher valuation to candidates that excel in the same
dimensions as they do and, since the distribution of ability across fields is
group dependent, this bias favors candidates that belong to the same group

as the evaluator. Not taking into account group priors is not only informa-

tionally suboptimal but, moreover, it generates discriminatory outcomes.

2.2.2 Non-blind evaluations

If employers observe that employees belonging to certain groups tend to
perform better on certain dimensions, it is likely that employers will update
their beliefs and will take into account this information in their evaluations, at
least, as long as they are allowed to do so. If the evaluator can condition her
evaluation both on the observed quality signals and on the group belonging
of the candidates, then any two equally productive candidates will tend to

obtain the same valuations independently of group belonging.

10
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Proposition 3 Non-blind evaluations yield non-discriminatory outcomes

6(91) — 92 91 £l (g2) , By (2iq) = p§g1) & Ej, (14) = pfigz) —

- Eh (qz):Eh (QJ) Z->h€glaj692761:172'

Proof.

Ey (¢:)—En (g5) = En

S (vlwa+ (1= ) 62") | -

d=1,2

= Z (,chlnglgl) + (1 — 75) p((igl)>_ Z (’de((jgz) + (1 _ 73) p&”)) =gl _gle) =g
d=1,2 i—12

(o1 01) -
d=1,2

In summary, if well-informed employers may condition their evaluation
on the group belonging of candidates, the outcome of evaluations will be

independent of employers’ group belonging.

3 Conclusion

In this paper we build on the standard model of statistical discrimination
where an employer must select a candidate in a context of imperfect infor-
mation. Our main departure from the traditional framework is to allow for
the existence of multiple dimensions of ability and to make the accuracy of
the evaluation at each dimension depend on the evaluators’ knowledge of this
dimension. The model yields two main results. First, it rationalizes the ex-
istence of a similar-to-me-in-skills effect which favours candidates who excel
in the same dimensions as the evaluator. Second, the model casts doubts
on the capability of blind evaluations to eradicate discrimination. If groups
of individuals differ in their distribution of ability across dimensions, group

discrimination may arise unless evaluators are well informed about the extent
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of these differences and, moreover, they can condition their assessments on
candidates’ group belonging. Several reasons may prevent evaluators from
taking into account the group belonging of candidates. Evaluators may not
be aware of the existence of differences in quality profiles across groups. This
may happen when groups have little interaction, perhaps because the size of
the minority is relatively small,® or in the presence of a number of cognitive
biases such as observational selection bias, availability bias or anchoring that
can generate a divergence between individuals’ perception of other groups’
quality at each dimension and their true quality distribution. As well, even if
evaluators are well informed about these differences, they may be restricted
not to use this information. This is the case, for instance, in many firms
and institutions where evaluators are explicitly instructed not to consider
candidates’ group belonging or candidates’ identity is kept anonymous (as
in Blank 1991 or Goldin and Rouse 2000). Paradoxically, in the framework

considered here, these policies may aggravate discrimination.

References

[1] Aigner, D. J. and G. Cain (1977), “Statistical Theories of Discrimination
in Labor Markets”, Industrial and Labor Relations Review, 30(2) pp.

175-87.

2] Altonji, J.G. and R. M. Blank (1999), “Race and Gender in the La-
bor Market” in O. Ashenfelter and D.Card. (Eds.), Handbook of Labor
Economics, vol. 3, North-Holland, Amsterdam, pp. 3143-3259.

[3] Arrow, K. J. (1973), “The Theory of Discrimination” in O. Ashenfelter

and Albert Reeds (Eds.), Discrimination in Labor Markets, Princeton

8As it would increase the cost of rationality. See for instance Fryer and Jackson (2008).

12



[12]

University Press, Princeton, NJ, pp. 3-33.

Ayres, I. and P. Siegelman (1995), “Race and Gender Discrimination in
Bargaining for a New Car”, American Economic Review, 85(3), pp.304-
321.

Becker, G. S. (1957), The Economics of Discrimination, University of

Chicago Press, Chicago.

Blank, R. M. (1991), " The Effects of Double-Blind versus Single-Blind
Reviewing: Experimental Evidence from The American Economic Re-

view”, American Economic Review, 81(5), pp. 1041-1067.

Coate, S. and G. C. Loury (1993), “Will Affirmative-Action Policies
Eliminate Negative Stereotypes?”, American Economic Review, 83(5),

pp. 1220-40.

Chi, M. T. H. (1978), ” Knowledge structures and memory development”
in R. Siegler (Ed.), Children’s thinking: What develops?, Erlbaum,
Hillsdale, NJ, pp. 7396.

Chi, M. T. H., Glaser, R. and E. Rees (1982), "Expertise in problem
solving” in R. Sternberg (Ed.), Advances in the psychology of human
intelligence, Erlbaum, Hillsdale, NJ, Vol. 1, pp. 1776.

Cornell, B. and I. Welch (1996), “Culture, Information, and Screening

Discrimination”, Journal of Political Economy, 104(3), pp. 542-71.

Everson, H. T. and S. Tobias (1998), “The Ability to Estimate Knowl-
edge and Performance in College: A Metacognitive Analysis”, Instruc-

tional Science, 26, pp. 65-79.

Fang, H. and A. Moro (2010), ”Theories of Statistical Discrimination

and Afirmative Action: a Survey” in J. Benhabib, A. Bisin, and M.

13



[13]

[14]

[15]

[16]

[17]

[20]

Jackson (Eds.), Handbook of Social Economics, Vol.1, North-Holland,

Amsterdam.

Fisher, M., Stanford B., Friedman M.D. and B. Strauss (1994), “The
Effects of Blinding on Acceptance of Research Papers by Peer Review”,

Journal of American Medical Association, Vol. 272(2), pp.143-146.

Fryer, R. G. and M. O. Jackson (2008), “A Categorical Model of Cog-
nition and Biased Decision Making”, The B.E. Journal of Theoretical

Economics (Contributions), 8(1), article 6.

Goldin, C. and C. Rouse (2000), ” Orchestrating Impartiality: The Im-
pact of ”Blind” Auditions on Female Musicians”, American Economic

Review, 90(4), pp. 715-741.

Hunter, W. C. and M. B. Walker (1996), “The Cultural Affinity Hypoth-
esis and Mortgage Lending Decisions”, Journal of Real Estate, Finance

and Economics, 13(1), pp. 57-70.

Kruger, J. and D. Dunning (1999), “Unskilled and Unaware if It: How
Difficulties in Recognizing One’s Own Incompetence Lead to Inflated
Self-Assessments” | Journal of Personality and Social Psychology, 77(6),

pp. 1121-34.

Lazear, E. P. and S. Rosen (1990), “Male-Female Wage Differentials in

Job Ladders”, Journal of Labor Economics, 8(1), pp. 106-123.

Massey, D., and N. Denton (1993), “American Apartheid: Segregation
and the Making of the Underclass”, Harvard University Press, Cam-

bridge, Mass.

Phelps, E. (1972), “The Statistical Theory of Racism and Sexism”,

American Economic Review, 62(4), pp. 659-61.

14



