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This on-line appendix contains additional analysis and the proofs of our propositions.

A1l. Additional Analysis and Results

A1l.1. Balanced Steady State

In Section 3. we considered a simple numerical example with only two characteristics (N = 2),
which led to types © = {(0,0),(0,1),(1,0),(1,1)}. In that section, we showed that when
p < p(¢, N) and the initial population of referees is only from the M-group, /\g’m = pfm,

then the dynamics never converges. Here we now consider a different initial condition.

Indeed, the dynamics of the mass of each type depends upon their frequencies in the
population of young researchers, p,, and py, as well as the initial conditions A\g. In particular,
suppose that the initial mass of referees is composed of M- and F-researchers in equal
proportions: Ay = %pm + %pf. One implication is that then the two M-prevalent and F-
prevalent types 8™ = (1,0) and 8/ = (0, 1) both represent 34% of the initial mass of referees,
whereas the other two types (0,0) and (1,1) each represent 16% of the initial population.
While we can no longer invoke the results in Sections 2.2.-2.5.; we can plot the dynamics
of the fractions of established M- and F'-researchers, as well as those of established M-and
F-researcher types. (Theorem A.l in the Appendix characterizes the limiting behavior of

the system for arbitrary initial conditions and type distributions.)

Figures A.1 and A.2 display the results. The figures are self explanatory: an equal
proportion of M- and F-researchers is maintained throughout. However, importantly, type
6/ (resp. 6™) will eventually become prevalent among F-researchers (resp. M-researchers),

which means that established F- (resp. M-) economists are oversampled from those who



Figure A.1: Fraction of M and F' researchers with Start from Equal Proportions
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Fraction of M and F researchers when \g = %pm + %pf. Parameters: ¢ = 0.8, y9 = 0.2, p =4,
N =2.

Figure A.2: Types of Established F' and M Researchers with Start from Equal Proportions
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Types of established F (left) and M (right) researchers. We show types 6* = (1,1,....,1),
o™ = (1,...,1,0,..,0), and 6/ = (0,...,0,1,...;1). Initially \g = 3p,, + ip;. Parameters:
=087 =02 p=4, N=2.

possess characteristic 2 (resp. 1). Furthermore, the efficient type 6* will disappear in the

limit.



A1.2. Seniors and Juniors

In Section 6. we extended the basic model to include different levels of seniorities in the
established set of researchers, with seniors evaluating juniors before accepting them into
their group, and both seniors and juniors evaluating the young researchers. The analysis is
substantially more complex in this case, and we only rely on numerical simulations. The
following cases add up to the one discussed in the body of the paper.All the simulations in

this section assume equal fractions of juniors and seniors (o = 0.5).

First, the presence of a second screening—and hence a second opportunity for self-image
bias to exert its influence—can exacerbate group imbalance in the senior rank, at least in the
short run. Figure A.3 demonstrates this. Model parameters are as in Figure 2, so in a single-
cohort environment significant group imbalance emerges. The same is true with two ranks;
however, in the short run, the imbalance is more pronounced in the senior rank. The reason
is that, in order to be promoted to the senior rank, a researcher must match with a referee of
the same type twice. Initially, both junior and senior referees have the same type distribution,
which by assumption coincides with that of M researchers. Hence, whatever effect is present
at the junior rank is compounded at the senior rank.! The difference between the two ranks
vanishes in the long run because, as type 8™ becomes prevalent among established juniors
and seniors, promotion eventually is driven solely by objective research quality—matching

with a senior reviewer of the junior candidate’s own type is virtually guaranteed.

A more pronounced group imbalance can also arise, in the short / medium run, for
parameter values for which convergence is eventually attained. This is demonstrated in
Figure A.4, where we take ¢ = 0.6 rather than ¢ = 0.8. Again, the need to match with a
like type twice, coupled with the assumption that the initial population consists entirely of
M -researchers, leads to a lower representation of I’ researchers at the senior rank. However,
over time, type 6* prevails among juniors and seniors, so matching with like types is virtually
guaranteed; and since convergence is attained amongst juniors, it must obtain among seniors

as well.

A1.3. Similarity in Research Characteristics

In this section we extend the model to investigate the case in which referees accept researchers

who have characteristics close but not necessarily identical to their own. In particular, we

'In fact, the bias becomes stronger over time at the senior rank. The reason is that the initial population of
junior candidates up for promotion is characterized by types distributed as among male researchers, whereas
the initial population of young researchers applying for a junior position is balanced.



Figure A.3: More extreme imbalance for senior rank
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Fraction of senior and junior M and F' researchers when Ay = p,,. Parameters: ¢ = 0.8,
Y =02, p=4 N =2.

Figure A.4: Convergence, but greater short-run imbalance among seniors
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assume that referee r of type 6" accepts the research of young researcher 6 if
D(0",0) => (6, —6,)° <n (A.28)

where 7 is a non-negative integer. That is, referee 6" treats candidate 6 as “close enough” if

it differs from his or her own type in no more than n characteristics.

Our models so far correspond to n = 0. If instead 7 > 0, the dynamics for \! are still as
in Eq. (7), but the mass a9 of accepted researchers of type 6 in group g € {f,m} is given
by

av o= 4 Z A phe (A.29)
m:D(67,0)<n
Unfortunately, obtaining general analytical results in this case seems difficult. Therefore, we

consider illustrative special cases.

A1.3.1. Connected Set of Types

The set © of types we have considered so far enjoys a special structure that is relevant to the
relaxed definition of “acceptance” in Eq. (A.28). For every n > 1, and every pair 6,60 € ©,
there is a finite ordered list 01, ...,0 € © such that 0; = 0, 0 = ', and D(0,0r1) < 1 for
all k =1,..., K — 1. In this sense, we say that © = {0, 1}" is n-connected for every n > 1.
Of course, being 1-connected implies being n-connected for n > 1; we shall see in the next
subsection that a subset of {0, 1} may be n-connected for some 7 > 1, but for any smaller

integer 7 (including ' = 1).

With © = {0,1}", and for the parameter values used in the examples of Sections 3.
and 4., the relaxed acceptance criterion in Eq. (A.28) leads to convergence. For instance,
Figure A.5 illustrates the parameterization used in Section 4.. The dashed lines represent the
benchmark case n = 0, where there is no convergence. The dotted lines reflect the assumption
that referees accept young researchers that are closely similar to them: specifically, taking
n = 1. Notably, group balance obtains. (The solid lines are discussed in the next section.)
Moreover, we have not been able to find parameterizations for which convergence did not
occur. We conjecture that this is a general property of the special structure of the type space
© = {0,1}". Intuitively, a referee of type 6 accepts a positive mass of young researchers of
similar, but not identical type '; these become referees in the following period, and accept a
positive mass of young researchers of type 6” that type-0 referees would reject; and so on. A
contagion argument suggests that, in the limit, the impact of self-image bias should vanish,

so that group balance should emerge.



Figure A.5: Fraction of M and F' Researchers under the Research Similarity Assumption
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Fraction of M and F researchers when A9 = p™. Parameters: ¢ = 0.5742, which implied
d=0.3, 70 = 0.2, p=4, N = 10, and, under research similarity, n = 1.

A1.3.2. Disconnected Set of Types

A subset of {0,1}" may well be n-disconnected for some 7. For a trivial example, {6™, 6/}
is (N — 1)-disconnected, because each of the N coordinates of §/ is different from the corre-

sponding coordinate of §/. A fortiori, it is n-disconnected for every n < N — 1.

Intuition suggests that the contagion argument given above breaks down with a discon-
nected set of types. We now verify this intuition. The solid lines in Figure A.5 represent the
same parameterization as in the previous subsection, with n = 1, but applied to a state space
© obtained by randomly removing 15% of the elements of {0, 1} and suitably renormalizing

probabilities. As expected, the system does not attain group balance in the limit.

A1.3.3. Endogenous Entry

Finally, return to the case in which © = {0,1} (a connected set of types) but consider
endogenous entry, as in Section 5.. In this case, even if the connected set of types would lead
to convergence (see subsection A1.3.1.), the endogenous entry prevents such convergence, as
shown in Section 5.1.1.. This is shown in Figure A.6. Again, the dashed lines and the dotted

lines show the total fraction of M- and F-researchers in the benchmark case (n = 0) and,



Figure A.6: Fraction of M and F Researchers under Research Similarity and Endogenous
Entry
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Fraction of M and F researchers when \y = p™. Parameters: ¢ = 0.5742, which implied
d=0.3, 7 =0.2, p=4, N =10, and, under research similarity, n = 1.

respectively, the research similarity case (n = 1). The solid lines now show the the fraction
of M- and F-researchers under research simularity (n = 1) but with endogenous entry. The

intuition is the same as the one given in Section 5..

In sum, this section suggests that the main results of the paper are robust to a weaker

assumption about the referees’ selection mechanism.

A2. Co-authorship

This section briefly explores the implications of our model’s dynamics for inferences about

the relative (objective) quality of coauthors in a joint project.

We show that, consistently with the findings in Sarsons et al. (2021), if research co-
authored by a young M-researcher and a young F'-researcher is accepted, then the expected
quality of the M-researcher is higher. For simplicity, we consider an economy that has
reached its steady state, and such that only types 8™ and 67 are represented in the population
of established scholars. Hence, a joint research project is accepted if and only if its vector of

characteristics is 8™ or 7.



Proposition A.1 Let the economy be at its steady state with only types 6/ and 0™ sur-
viving. For each researcher of type 0, define L(0) = ij:l 0, its objective quality. Let a
research that is coauthored by type 6% and 0° be of type § = 6V 6°, where V denotes
the component-wise maximum. Let researcher a € M and b € F. Then, conditional on

acceptance of the joint work, i.e. 0¢V 6° € {6™, 0/}, we have

E[L(6%)|6 v 0 € {6™, 03] > E[L(0")|6° v " € {6™, 6]

The intuition of the result is that referees are more frequently of type 6™, and, in addition,
0™ is more frequent in the M population than in the I’ population. It follows that conditional
on the joint work being accepted, it is then more likely it is due for the M characteristics

than the F' characteristics.

Proof of Proposition A.1 Let #® and 6° be the types of the two young researchers. We
assume that the type of the joint project is the elementwise maximum of #* and #°: that is,

the project displays characteristics ¢ if and only if at least one of the researchers displays it.

For g = m, f, let ©9 = {(6,0") : 6 V& = 69}, where V denotes the component-wise
maximum. Note that, if (6,0') € O™, then 6; = 0, = 0 for i = N/2 + 1,..., N; similarly,
if (0,0') € ©f, then ; =0, =0 for i = 1,...,N/2. Moreover, (0,0') € ©9 iff (¢,0) € ©9
for ¢ = m, f. Finally, (6,0) € ©™ if and only if (0,0') € ©f, where 0,0 are defined by
§i+N/2 =0;, §§+N/2 =0, and 0, =0, =0 for i = 1,..., N/2; furthermore, these types satisfy

pPm = pfd and p¥f = pfm (A.30)

Then, invoking the above properties, the probability that the joint project is accepted—



that is, the probability that 0% v 6° € {0™, 6/ }—is

7(9"15\9*" Z pe, . ,f+ ef/\ef Z o’ 6,m 0’,f
(6,6")c0™ (0,0"e0f
D Y iy e b N N Y
6,0/ com (0,0")ce™
m m / fxof 9’ m 1]
=Ny T Ny
6,0/ cO™ (0’,0)cOm
m m / fxof / m
=Nt PN Ny
(0,0")cO™ (07,0)co™
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(6,0 cem (9 6")e@m
m T pm f~xof m
:(79 )\9 _|_,Y€ )\9 Z p?
6,6/ com
=10p™? D pP " = p™,
6,6/ com

where the last equality follows from the definition of 4? and the fact that #™, 6/ are the only

surviving types.

Now let L() = >, 6;. We claim that the expectation of L(#*) — L(6") conditional on
62 v 6° € {6™ 67} is strictly positive—that is, the expected quality of a, the young M
coauthor, is strictly higher than the expected quality of that of the young F' coauthor b.

First,
A= p"m " IIL0) — L(9)]
(0,6 eem
_ Z pe,m-p6’7f[L((9) —L(9/)]—|— Z pH,m.p9’7f[L(9) _L<0/)]
(0,61 €0m:L(0)>L(9") (0,61 €O™L(0)<L(8")

_ [peﬂn ) p9/7f _ p9’7m . p67f:| [L(Q) _ L(Q/):I > O
(0,0")€0™:L(0)>L(0")

The last equality follows because (0,6) € ©™ if and only if (#',6) € ©™, and of course
L(#) > L(¢) iff L(#') < L(#). The inequality follows because, if L(f) > L(¢'), then by
assumption p¥™ > pe/’m and pelvf > p?/f .

Repeating the calculations for ©/ and again appealing to the properties of pairs (9, 6') €



©™ and the corresponding types (,0') € 67,

> o ILe) - L) = > - p” Tl = p” e pPIIIL() — L(6")]
0,0/ e0f (0, 9/)69 :L(9)>L(¢")
= Z "l = p” e ML) — L))
(0,0")cO™:L(0)>L(6")
= Z - p" = p" T L6) - L(6)) =
(6,0')cO@™:L(0)>L(0")
=- p"m " IIL0) — L(#)] = —A.
(6,6 cOm

Finally, the expected difference in the number of characteristics of % and 6 is

VN ATNA P ey
’YOPN/ZH I

E[L(0*) — L(Qb)|0“ v ee {6™, Gf}] =
as asserted.

Q.E.D

A3. Proofs

We first characterize key features of the population dynamics for an arbitrary, finite set ©
of types, with initial distribution \g € A(O), such that A\g = A\j* + )\g for A7, )xg € ]R?, and
per-period inflows ¢¢ = (¢"9)gee € R? \ {0}, for g € {f,m}. It is also convenient to define
q=q™ +¢. Then, for g € {f,m}, the dynamics are given by

)‘ )‘fg1 <1 - Z)‘t 14 ) M_1q"? (A.31)

A= AP\ (A.32)

The body of the paper focuses on the special case ¢*™ = yp™ ¢%f = A0p?S

Theorem A.1 Assume that ¢° < 1 for all § € ©. Then, for all t > 0, A\, € A(O), and
/\T,)\{ € R9. Moreover:

1. if \§ =0, then \? =0 for all t > 0;

2. if)\g > 0, then )\f > 0 for allt > 0;

10



3. for 6,0 € © with \J- X > 0:

(a) /\%\i — % =q¢% — ¢ forallt > 1, and
b) ¢ > qé implies A, 00, and ¢’ = qé implies M2 for all t > 0;
Y Y X9
4. define the set
O™ ={0cO : \>0,0carg max ¢’} (A.33)
‘e
and let A € A(©) be such that
LM Gegm
)\9 = { Yocomax A B <A34)
0 0 & Omax
then limy_,oo Ay = \;
5. define
. /\Qéqé’f é c @max ~ )\gqé’m é c @max
j\avf e ZGE@max que 5 and X@,m = deemax que ~ <A35>
0 0 ¢ emax 0 0 & Omax

then lim;_, ., )\{ =\ and lim;_,, A= A
Proof: Egs. (A.31) and (A.32) imply that

A = (1 -> Af/1q9/> N+ (A.36)

0'cO

By assumption Ao € A(O). Inductively, suppose A1 € A(O) and \*;, A\, € R?.
Summing over © on both sides of Eq. (A.36) yields Y, A = (1 =3, A" ) (O, M) +
S oA = (1= A 1" )+>°, A 1¢° = 1. Furthermore, since \,_; € A(©), Y, A " €
[ming ¢%, maxg ¢ ] C [0,1]; moreover, ¢° > 0 and A\?_, > 0, so Eq. (A.36) implies that
A? > 0 as well. By the same argument, ¢ > 0 and A?% > 0 for g € {f,m} imply \¥ > 0
for g € {f,m} as well by Eq. (A.31). Thus, \; € A(©), and N/ € R? for each g.

Claim 1 is immediate. For Claim 2, again we argue by induction. For ¢ = 0, the claim
is trivially true. Inductively, assume A\ ; > 0. By Eq. (A.36), since as was just shown
1—-> )\fllqe' > 0, and the inductive hypothesis implies that \? ;| > 0, if ¢ > 0 then
N >N _¢” > 0. Suppose instead ¢’ = 0. If Y, )\fl_lq(’/ = 1, then, since ¢ < 1 for all
¢’ by assumption, and A\,_; € A(O), it must be that A | > 0 implies ¢* = 1: but then
M | = 0, which contradicts the inductive hypothesis. Thus, 0 < Do A?qual < 1, so Eq.
(A.36) implies that A = (1 -, MNg") M > 0.

11



For Claim 3, divide both sides of Eq. (A.36) for type 6 by \?_ |, which is assumed to be
positive; this yields

N Y
o= 1+d —ZAt ¢ (A.37)
t—1
A similar equation holds for §. This immediately yields 3(a). To derive 3(b), since \?" =
AT w, for ¢ = 6,0,
PV A0 Y 0_ 0 i
xS o T N
R = 5 FU 5 FH . _A_gli[l + 3

Hs:l )\2*71 0 s )\g 0 s=1 \0

If ¢ = q then every term in parentheses equals 1, and the claim follows. If instead ¢’ > q ,
recall that, by Eq. (A.37), for all s > 1, since A\,_; € A(©) and ¢ € [0, 1]!®!, /\),‘ <1+4°%

s—1

Therefore, each term in parentheses is not smaller than 1 + % > 1. It follows that

14+¢

S\t
XA ¢’ —q A ¢ — ¢
E:A_gH L+ ZF' 1+ = —oc.

6
t

For Claim 4, consider first § ¢ O™ and fix § € ©™ arbitrarily. Then i—f — o0 by

Claim 3(b). Suppose that there is a subsequence (Ay))s>0 such that )‘f(z) > ¢ for some € > 0
)\9 )\9

and all £ > 0. Since % — 00 as well, there is ¢ large enough such that % > %: but then

t(£) _ () B
Af(e) > 1 for such ¢: contradiction. Thus, for every € > 0, eventually \! < e: that is, A — 0.

Next, consider § € ©™#*, By Claim 2, )\f >0 and >y gmex Al > 0, and

0 0 _

by _ 1 i 1 _ Y, _ 50

max )\9 >\_$ )\_8 max A
Zeee t Z@e@max )\?” de@max )\8“ ZGG@

where the third inequality follows from Claim 3(b). Therefore,

A = (Z )f’)_)\ (1— ZA?)—M\é,
Zé)e@“‘dx Pc@max HgOmax

because, as was just shown above, \? — 0 for § ¢ O™,

Finally, consider Claim 5. Fix g € {f,m}. First, since 0 < M < N for all t > 0, if
0 ¢ ©™> then by Claim 4 A — )\’ =0, and so /\f’g — 0 = A% as well. Thus, focus on the
case § € @™ 5o that by Claim 4 \? > 0.

12



If 37, A?¢” =1, then Eq. (A.31) and the fact that >3, A ,¢” € [0,1] and 0 < A%, <
M | <1 for all § imply that

0, / ’ 0, , , / ’ ,
A= (1 - Af_ﬂf) DV EVARY s [Af_lqeg, L= A" + 1™
0’ 0’

and both endpoints of the interval in the r.h.s. converge to A\¢®¢ by Claim 4 if 3", A% ¢? = 1.

Furthermore, the same assumption implies that \%¢%9 = \%9, so )\?’g — NP9,

Now consider the case 0 < ), Mg < 1. (The set ©™** is non-empty, and since

g € R\ {0}, there is 67 € O™ with ¢"" > 0; by Claim 4, A\ > 0 for ' € ™= 50 in

particular A" > 0; but then Do MNq? > X" > 0.) Tt is convenient to let ¢ = Do Mg

and ¢ =) , MN'q? = lim;_,o0 ¢, where the second equality follows from Claim 4. Thus, Eq.
(A.31) can be written as

AT = (1= qa) A + Mg (A.38)

In addition, ¢ € (0, 1).

We claim that, for all T"> 0 and t > T,

t—1 t—1 t—1
R | ((EXARTED PP | RUETS] (A.39)
s=T s=T r=s+1

For t = T + 1, this follows from Eq. (A.38). Inductively, assume it holds for t — 1 > T.
Then, by Eq. (A.38) and the inductive hypothesis,

t—2 t—2 t—2
M= (1 =q) NP [T =g +a Y M ] (1 =a)| + Mg =
s=T s=T r=s+1

t—1 t—1 t—1
=2 [ —a)+d™> X ] 0 -a).
s=T s=T r=s+1

as claimed.

Fix € > 0 such that A’ —¢ >0, §—€>0,1—g+¢€ < 1, and 1 —§— e > 0. This is possible
because A’ > 0 and g € (0,1), hence 1 — g € (0,1).

Since \! — M and ¢, — ¢, there is T > 0 such that, for all t > T, X! < M + ¢ and

13



q: > q — €. Hence, for such ¢t > T, Eq. (A.39) implies that

t—1 t—1 t—1
MDA T[A=a+a+¢Y VN+e [J-a+0=
s=T s=T r=s+1
t—1

A1 —q+) T+ "N o)) (1—q+e)f =

i
~

~+
—_

-T
NI =G+ T+ g™\ +e) Y (1-G+e)P =
s=0
1—(1—g t—T 0,9 5\0
( 7Q+€) N E +d.
qg—e q—

=01 =g+ + ¢V o)

This implies that limsup, A7 < M Since this must hold for all € > 0, it must be that

=
. 0 0,90 —
lim sup, A9 < €220 — )09,

q

Similarly, A\Y — A’ and ¢, — ¢ imply that there is 7 > 0 such that, for all t > T,
M >N —e>0and ¢ < G+e<1. Then

t—1 t—1 t—1
MO [0 —a=a+d> (M —o [[1-a-¢ =
s=T s=T r=s+1
- 3 1-(1—g—et T @?I(\? — )
A1 —g— ) T+ "IN — ¢ —
7(1—q—¢) g ) " "

so liminf, A9 > 4 gq( v =9, Again, since this must hold for all € > 0, liminf, )\%9 > @ =
A9, Hence, A9 — X9, Q.E.D.

Next, we establish certain basic properties of the symmetric model considered in the
paper. Claims 1 and 3 characterize the set @™ for this specification. Claim 2 ensures that

the parameterization satisfies the conditions in Theorem A.1.

Lemma A.1 Assume that, for every § € ©, 7%, p®™ and p?/ are as defined in Section 2..

Then, for every ¢ € (%, 1), N even, v € (0,1), and p € (1 ’w)'

1. the set of maximizers of 4% - (p®™ + p?f) is {0™,07} if p < p(¢, N) and {0*} if p >
p(¢, N).

2.0<A? - [pPm+p»] < 1.

3. there is N > 0 such that, for all even N > N, the maximizers of 7/ - (p®™ + p%/) are

0™ and /.

14



Recall that p(-) is defined in Eq. (10).

Proof: Write
pe’m = ¢Zg§1 9"(1 _ ¢)N/2_ngl On (1 _ ¢)ery:1\r/2+1 9n¢N/2—Zr]:’:N/2+19n —

:¢N/2+27]:Z? Gn—ZnN:N/2+1 On (1 _ ¢)N/2+Z7]:]:N/2+1 en_zi\zi On —

N/2

) 2nt1 0"‘_271:/:]\]/24»1 On

=M1 - 9)™ (—f

Similarly
N/2

N
) Zn:N/Q-H On—23_pZ1 0n

0f _ N2 oz @
prt=¢" (1 - 9) (—1_¢

Then F(6) = ~°(p®™ + p?/) equals

N/2
On—

S0 00— a1 On =N 00+ N jar On
S 0/N N2 _ N2 | (P _¢
Yo p (1 — o) (1_¢> +(1_¢>

Since © is finite, there exists at least one maximizer 6 of F(-). We claim that, if ¢
satisfies 0,, = 0,, = 0 for some n € {1,...,N/2} and m € {N/2+1,..., N}, then it is not a
maximizer. To see this, define 6" by 0, = 0, for £ € {1,...,N}\ {n,m} and 0/, = 0/, = 1.
Then ) 6/, >>" 6,,sofor p>1, 7% > ~?. On the other hand, the term in square brackets
is the same for 6 and ¢’ (and it is strictly positive). Hence, 6 is not a maximizer of F'(-). It
follows that the only candidate maximizers of F'(-) have either 6, =1 foralln =1,... N/2,
or 0, =1foralln= N/2,..., N, or both.

If 6, =1forn=1,...,N/2, then F () = F(¢'), where 0/, =1 forn = N/2+1,....N
and 0], = 0, 4n/ for n =1,..., N/2. Hence, it is enough to consider 6 such that 6, = 1 for
n=N/2+1,...,N. Let ©f be the collection of such types, and notice that it contains both
6/ (for which 6 =0 forn =1,...,N/2) and 6* = (1,...,1). We show that the maximizer
of F(-) on ©7 is either §/ or 0.

For each 6 € ©7, factoring out all terms not involving Zﬁl 21 0., F(0) is proportional to

NiQ en Nl? e'n
R (L)Z . (1;@5)2
=9 2

Hence, F'(6) is proportional to F(Zgﬁ 0,), where F : [0, 3] = R, is defined by

e [(145) (5]
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The functions z — p¥d* = (p%) or = (p% -<I>> , for & = % # 1 and ¢ = % #+ 1
respectively, are non-constant and exponential, hence strictly convex on [0, %] Hence, F(-)
is also strictly convex on [0, 1], so its maximum is either at 0 or at 3. Correspondingly, F'(-)

attains a maximum either at 67 or at 6* on the set ©7.

To conclude the proof of Claim 1, we calculate the values attained by F'(-) at these two

extremes:

F(07) = n0v/p- (1= 0) + ¢
F(6%) = yop - 26™(1 — ¢)V/2,

Dividing F(6*) and F(67) by 40/p¢™/*(1 — ¢)/? and comparing the resulting quantities,
we conclude that 0* is (uniquely) optimal iff
_N
e
¢

25 > [(%)

L ((59) + (755)7) =mem A

For Claim 2, we show that (1 — ¢)V + ¢V <1 and ¢"/?(1 — ¢)N/? < L: this is sufficient,
because vy € (0,1) and p € (1, %) by assumption, so also yo/p < Yop < 1.

N
2

or equivalently

which is Claim 1.

The function N — (1 — @) + ¢V is strictly decreasing in N, so it is enough to prove
the claim for N = 2. In this case, (1 —¢)> +¢* =1 —-20+ ¢* +¢* =1 +24(¢p — 1) < 1,
because ¢ < 1. Similarly, N > [¢(1 — ¢)]V/? is decreasing in N, and for N = 2 it reduces to

&(1 — ¢) = ¢ — ¢?; this is concave and maximized at ¢ = %, where it takes the value 71; < %

Finally, for Claim 3, as N — oo, the first term in the rhs of Eq. (A.40) converges to

zero, but the second diverges to infinity. Thus, for N large, only 6™ and 6/ maximize F(-).
Q.E.D.

We now turn to the proofs of the main Propositions and Corollaries in the text.

Proof of Proposition 3 and Corollary 1: convergence of (A¢)¢>0, (A/*)i>0 and ()\{)tzo
follows from Theorem A.1 and Claim 2 of Lemma A.1. Parts (a) and (b) follow from Claim
1 in Lemma A.1 and Claim 4 in Theorem A.1. Corollary 1 follows from Claim 3 in Lemma
A.l. Q.E.D.
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Proposition 2 follows from Proposition 3.

Proof of Proposition 4: Fix § € O, and define %™ by 0™ = Oy11_, for all n =
1,...,N. (Notice that, for some 6, it may be the case that %™ = 0.) We first claim that

a4 QT > G0 4 (A.41)

Notice that, if %™ = 6, the above inequality just says that ae > ae ot

Let mg = ZN/2 0 and m; = ZnN:N/QH 0,.. By definition, p™ = ¢™0(1—¢)N/2=mopN/2=m1 (] —
mo—m1

¢>m1 — (Z)(mo_ml)—HV/Q(l _¢)N/2—(m0—m1) — [(b(l o (b)]N/Q <&) ’ and Similarly pgsym7m —

[p(1—)]N/? ﬂ) o Moreover, since p; is defined with the roles of ¢ and 1—¢ reversed,

@
p?f = p?mand pfm = pf | so pfm 4 pfd = p? e g9 Finally, by construction
Y

/] o gsym

Suppose that mg > my. Since ¢ > 3, p»™ > p”"™. At time 0 we thus have X = p”™ >
p?m = A" > 0. Then, since ¢/ = v (pem + pfF) 4+ A8 (PO 4 P = ¢ by

e Y A A
part 3(a) of Theorem A.1, for every ¢t > 0 = Jhwm, and hence m = Fvm = 9w > 1.
t—1 t t—1 0

I )\9 1
Thus, A > M7 for all ¢ > 0 as well. Finally, letting 7 = 47" =49, for every t > 1,

af = al™ + afd = AN (P ) 2 AT ) = T e = o

All the inequalities in the above paragraph are strict if my > my; they are reversed if

mo < myq; and hold as equalities if my = m;.
Now, regardless of the values of mg and my,

afm _'_ afsymym 2 CL? f + a?sym f
= 7()‘21]99”” + /\fiylmpesym, ) Z '_Y<)\?, 0,f 4 >\09ym gsym f)
= )\f_l[pQ,m . pe,f] Z )\fs_yin [pesym’f . ])ebym7 ]

e WL =N -] 20,

where the last step follows from p?™ = p?*™/ and p?f = p™m,

If my = my, then both terms in square brackets equal zero, so equality obtains; in
particular, this is true if 6 = 6%™. If my > mq, then both terms are positive, if mg < mq,
then both terms are negative. Thus, in any event, the last inequality, and hence Eq. (A.41),

holds; furthermore, if § = 6™ then a’™ = a?/.
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Now fix L € {0,..., N}. Then

0,m 0,m 0,m
> owt= > a@"+ Y A=

0:3, =L 0:3, On=L,0=65ym 0:3, On=L,0£05vm
0,m 1 0,m 65y™ 'm,
= E a; + ) § la;™ + ay ] >
0:3, On=L,0=05y™ 0:3, On=L,0£05™
o5 , 1 0.f | 0vmf1
> E a;” + 2 E la;” + a ] =
0:3,, On=L,0=65m 0:3, On=L,0£65m
9
= E at’f )
0:3",, 0n=L

The second equality follows from the observation that, restricting attention to types 6 with
S 0, =1L, also 3 6™ = L, so that adding a!™ +a!" "™ over all § with 6 # ™ counts
each type twice. The inequality follows from Eq. (A.41), which in particular implies that
a?’m = af 1 if @ = g™, This inequality is strict if the second summation is non-empty, i.e., if
there is § with ) 6, = L and 6,, # 6y41_, for some n, because the latter condition implies
0 # 60%™. Finally, the last equality follows by repeating the first two steps backwards, for

F-group researchers. Q.E.D

Proof of Proposition 5: We begin with a preliminary result.

Lemma A.2 For all parameter values and initial conditions, and for all @ € © and t > 1,

Al
Ay

= (1—a) +7° "™ +p");

and fort > 2,
0 0,m 0.f 0
ay ay ag” A
0~ “om — _0f 0 -
ai_y e a)f, AN

Proof: From Eq. (7), X = M + A% = O\ 4+ A% ) (1 — ay) + (%™ + p?/f), which
yields the first equation because \? > 0 for all # and 7.

From Eq. (6), for ¢t > 2,
a? NN

09 — )0 A~Bp09 )0
at_gl Ai_27p?9 At—o

similarly,
af _ A (7™ + %) _ A
af ;AN (pfm e p?t) N,

Q.E.D.
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We now prove Proposition 5. For N = 2 we only have 4 types, © = {(0,0), (1, O) (O 1),(1,1)}.

Let a™9 = Zsum2, 6,1, 0”9 and af = S af’g From Proposition 4, for all ¢, a;'™ > a;’,

™ =al’, and ag’ =a; 0 Therefore, ay* > at , which implies that the weight on L =1 for

accepted M researchers is

1,m 2m 0,m 2, 0, 2, 0, 1,
a; 1 a; +a, 1 atf—l—atf>1 atf—l—atf atf
m - m - _m o - .
o om _ 0f 2 2.f
Similarly, a;* > a,{ and a,"" = a;’ f cap"t = at’f imply
0 0 2 2
Q0 a2m
- Zt
a'  af al'  af

Moreover, we claim that, a;? > a?. For t = 0, a2? = a(()l’l)’g = pDma (L)1) >
pOOmA 00)00).9 — (009 — ;09 Yecause @08 = pADa hut 41D > 400 Inductively,

from Lemma A.2,

(1,1),9
a;? = @gl’l)’ g }) ail Dy a§1,},g) (1—a + A D (phDm p(l’l)’f) >
-1

>a (LLg) (1—ar+ ~(0.0)(p(0.0):m Jrp(o,o),f) > a (OOg) (1—ar, + (00 (p(00)m +p(0,0),f> _
( )
t

— (00, 9 _ (00,9 _ 04
Ay ( 0.9) ay =
a1
Therefore,
. ! aom - ! ! 3
1 0m 1 2 0
f—l—a”—i—a "+ a” o d v dd A " )

02 o0 o0 Y ey
¢ ¢
< | =21-. _ — _
0 1 2 0 T, 2, 0, 1, 2, 0, T, 2, 0,
at’f at’f+at’f+a’f a"" +a" 4+ a" atf+atf+atf a;" + a4 a™

27f 2 ,m
ay at

1 2, o0.f 1Im 0,m
f+atf‘|’atf Qy +at +a,

the first 1nequahty follows from a,’ b < a " and ao’f = S ™ and a? Y= at , the next equality
from ay"™ = at , the second inequality from a; 25 > ay /> 0 and the fact that the difference
of fractions is positive, and the last equality from a}™ = a7,

The result then follows from a symmetry argument.

E[LIF] = .
ay

0 0,m 1,m ) 2m

ElLIM] = X a, +ac1z7§ + 2a;
t
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which, since a;? = 1 — a? — a9, implies
O?f 27f
a a

E[LIF) = —1-% + 1+~

ay ay
aO,m a2,m

E[LIM] = —1— + 1+ —

ay ay

It follows that

Q.E.D

Detailed dynamics of the mass of M and F accepted agents. It is useful to

rewrite Equation (7) for each group g = m, f as follows:

AT =N = A a4+ A 4 A A (A42)
0, 0, 0, 0, , 0,m )
A r— /\t—fl = _/\t—fl ar + )‘t—f179p9 Iy /\t—179p9 ! (A-43)

Consider the dynamics of F-researchers in (A.43), for instance. The change in the mass of
F-researchers of type 6 decreases due to replacement at the rate a;, and it then increases
due to the young F-researchers who produce quality research and are matched with referees
from the F' group who share their type and hence view them positively (Af’f{yepevf ), plus
the young F-researchers who produce quality research and are matched with M-referees of
their own type (A~p%f). The asymmetry between the two dynamics (A.42) and (A.43)
is apparent in the last two terms of each. If 8 is a type that is more prevalent among M-
researchers—for instance, § = ™ —then p?/ will be small while p*™ will be large. If the
current mass of M-researchers of type 6 is large, then X! 7/p?™ will act to further increase
the mass of M-researchers, while the respective term A\?_,7%p?/ in the F-group dynamics
will lead to a smaller increase in the mass of type-6 F-researchers. In particular, if we start
from a situation in which all referees of type 6 are in M-group, then, while they will accept

some F'-researchers of type 6, they will accept a much larger mass of M-researchers.

This force is at play regardless of the parameter values, and for all types. However, its
implications for the limiting group (im)balance in the population depend upon whether or
not we are in a “meritocratic” scenario. If research characteristics have a limited effect on
the probability of quality research, as in Part (a) of Proposition 3, then 6™ and 6/ are the
only types that survive in the limit. These are also the types for which the difference in

proportions among young M- and F-researchers is greatest. Thus, in the scenario of Part

20



(a), the force thus described has the greatest effect, which is further reinforced if initially all
referees are in M-group. The result is that, in the limit, despite the fact that the mass of
young M- and F'-researchers appearing at each time ¢ is the same, the referees’ self-image

bias leads to a limiting population in which the majority of scholars are in M group.

By way of contrast, in the meritocratic scenario of Part (b) in Proposition 3, the type
that prevails in the limit is the efficient one, namely #*. In our symmetric model, the same
fraction of young M- and F-researchers are of type 6*. Therefore, the effect described above
becomes more and more muted over time. Consequently, in the limit, the mass of M- and

F-scholars is the same.

The following Proposition formalizes the above discussion. We denote by A" =5, AP
and A{ = >, )\f’f the total mass of M- and F-scholars at date t; A™ and Af are the

corresponding limiting quantities.

Proposition A.2 Assume that all referees are initially from the M-group, i.e., \og = p™.

(a) If p < p(¢, N), then the limiting masses are

N2
(M-researchers of type 6™): \"™ = @ +<Eb1 1 ¢>N>2; (A.44)
o N 1 — N
(F-researchers of type 6™): A"/ = (¢£ +((1 —Q)N)2; (A.45)
_ 1— N2
(M -researchers of type 67): A — <¢]§(+ (1@ qb))N)2; (A.46)
_ 1— N N
(F-researchers of type 67): N/ = (¢J<v + (?)— j)N)23 (A.A4T)
with
RO s 30T 3005 5 300 (A.48)
In addition, the total mass of M and F' researchers are
2N
1 L+ (%)
Am=1-AN = > 0.5. (A.49)

2N N
1+ (%ﬁ) +2 (ﬁ)

(b) If p > p(¢, N), then N = N0/ = Am = A = L.
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Proof of Proposition 6, A.2 and Corollary 2. For Part (a), since " = ~0 =

N/2 .. . Y0m _ Xpf m 0
%0 ()" and, by Proposition 3, €7 = {60/}, M = Sl for § € @7, and

Am — () otherwise; a similar expression holds for A/, Equations (A.44) through (A.47)
then follow from the specification of p™ and p/. Eq. (13) follows from A9 = X9 + NTg

Part (b) follows from the fact that, by Proposition 3 part (b), ©™* = {#*} in this

scenario. Corollary 2 follows from Lemma A.1 Claim (3).
Proposition 6 consists of (b) and the last claim in (a) of Proposition A.2. Q.E.D.

Proof of Proposition 7: let © ; = © and t(—1) = 0. Also let \f\y = ATy = Ay,
Mo =My =M, and Ao = Ao = A7 + M . Finally, let ©5 = {9 cO: N, Lp}

For j > 0, say that Conditions C(j) hold if there is a set ©; C ©,_;, a period t(j) >
t(j — 1), and for 7 = 0,...,t(j) — t(j — 1), vectors X, A/ .\, ; € RY such that

YRRV E

(i) for 0 < 7 < t(j) —t(j — 1), A7 = A M=,

m .
tGi—1)+7 \1,j t(j—1)+7 and Ar; = AT + A

’Tj’

(i) for 0 <7 < t(j) —t(j — 1), A%, > EP for all 6 € ©;;

c

for 0 < 7 < t(j)—t(j—1) and all § € ©\O;, and \? < =0y

o\ \ 0 C
(iii) A7, < P t(7)—t(i—1).

for some ¢, € O;.

We claim that, for every k > 0, if either k£ = 0 or k£ > 0 and Conditions C'(k—1) hold, then
either Conditions C'(k) hold as well, with ©; C ©,_; in case k > 0, or else there exist vectors
A /\ik7 Ak € RS? for all 7 > 1 such that (i) holds for j = k, and )\T] > OCP for all § € ©y,.
In the latter case, if the sequences of such vectors converge, then lim, )\Z}k = limy,00 A}"

and similarly for /\f’k and A, .

Let )\69 = /\gg N for g = f,m; also let Ao = )‘67?k+/\£,k- Let O, = {9 €0: )\ P}
If £ = 0, then ©p € © = O_;. Otherwise, C'(k — 1) must hold, so Aoy = )\t (k1) =
At(k—1)—t(k—2)k—1. By (iii), if 0 & Op_; then )\gvk = )\f( D—t(b-2) 1 < "P’ so 0 & O, as well;
firthermore, there exists 0, € ©;_; such that )\g?k = )\00 < Therefore, if

C
(k—1)—t(k—2),k—1 > 30p"
k > 0, then ®k _'C,_ @k—l‘

Define ¢f € R9\ {0} for g = f,m by qg’g =~p%9if ) € Oy, and q/,C = 0 otherwise. Then
qk "+ gy 0.5 <1 for all §. Consider the sequences ()\21{)00 for g = f,m and ()\ i) >0 defined
by Egs. (A.31)-(A.32) for the vectors ¢/, ¢i* .

Suppose first that there are 7 > 0 and 6§y € ©j such that )\Z?k < m. Let t(k) =
t(k — 1) + 7. Then, for each group g = f,m, the dynamics in Eqs. (A.31)—(A.32) induced
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s

,,,,, t(k); thus, (i) holds for j = k. Furthermore, (i) and the
second part of (iii) hold for j = k by the definition of 7. For the first part of (iii) with
j =k, recall that by definition qe’m + qZ’f =0 for § € © \ ©; hence, for all ' € © and all
0O\ @k, 4 qkf < qu + C]fk By part 3(a) in Theorem A.1, it must be the case that

N /A, < 1t otherwise, Y pcq ALy p > D gce A2, = 1, which contradicts the fact that
A1k € A(O) per Theorem A.1. Since by definition )‘O,k w“’_P for 0 & Oy, it follows that
also A2, < WLP for 7 =0,...,7 and for any such 6. Thus, in this case Conditions C'(k) hold.

the subsequences (AY)i—x-1)

If instead )\g,k > % for all § € Oy, then for each group g = f, m, the dynamics in
Eqgs. (A.31)-(A.32) induced by the vectors gk, gy, for the subsequence (A, );>o coincide
with those in Eq. (18) for the subsequence (A)i>yx—1). Again, in this case (i) holds for

J = k. This completes the proof of the claim.

Since the set O is finite, there exists K > 0 such that the induction stops—that is, )\f__7 K>
ﬁ forall € ©k. Let O = argmax{q —|—qkf 0 € ©}. Since ©y 2 O 2 ... 2 O,
by the definition of the vectors ¢; for g = f,m, also ©F* D ©F"* D ... D Q. Moreover,
for every £k = 0,..., K — 1, and every § € O )\9+1k/)\Tk > 1for 0 <7 < t(k)—t(k);
otherwise, by part 3(a) in Theorem A.1, Yo g A%, < D gco A%, = 1, which contradicts
the fact that A\, € A(©) per Theorem A.1.

Now assume that ©3'** C ©(. Then, for every 6 € O,

C

P < Mo < My = M1 < May @i < Mo
so 8 € O for all k =0,..., K, and thus OF* = O = = O = O™ In addition,
again by part 3(a) of Theorem A.1,if #,60" € ©™** then T“ b= /\;,1 £ forallk=0,..., K—1
6 6
and 7 =0,...,t(k) —t(k—1), and for k = K and all 7 > 0. Rearrangmg terms, ig,“ £ = ig;’“
T+1,k T,k
for such k and 7. Therefore, (i) in Conditions C'(0)...C'(K) imply that
Ao, _ )‘f(K—l) _ )‘GK D)—t(K—2),K—1 _ A k-1 _ )‘6 (-0 Mo _ )\_8
Aok /\?(K—) )‘HK 1)—t(K—2),K—1 )‘8,K—1 /\9 (—1),0 YV RpY
Therefore, for § € O™ = Op*, from Theorem A.1 part (4),
- _ pY4 1 1 2\
A =2 = 0K — — = 0O . (A50)

Zng@max )\g:K 29/ & Z@’ )\_8/ Zng@max )\g/

0 max [
e@max >‘()7K E@ )\0
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Similarly, for 6 € ©™** part (5) in the same Theorem implies that

0 0,m ,m 9 0,m
Nom — \Om Ao, k4K qK 9K Aok
- ‘K T o/ - 2\ )\9 )\0’ 0
max 0 K 0 max
2o O’KqK D comax 5 IK Zafe@max Y q% 29/69 2 A0 Ix
(A.51)

and analogously for A\%/.

Statements (a.1)—(b) now follow. Recall that Ay = p™. In (a.l), by assumption O™ =
oy = {om, Hf} C ©p. Substituting A" = ¢V and A’ = (1 — ¢)" in Eq. (A.50) yields
AT = PN +(1—
yields the same expression for A" as in Proposition 3, because § € ©™* implies that
qg b9 — = ~9p%9: ditto for A0S, M7m and M/ and hence for A™.

. Similarly, substituting for ¢, g = f,m, and gx = qK + ¢ in Eq. (A.51)

For (a.2), @ma = @max = {fm}  This immediately implies that \’" = \¢" = 1. Further-

more, from Eq. (A.51), A = \m0" = \70" — ’ygma:;nf’i?;mﬂf) = pgmf’i?;;mﬂf = ¢N+‘fiv_¢)N
as asserted. Finally, we compare this quantity with its counterpart in Eq. (13):
2N
14 <1¢¢) B (1— ¢)2N 4 ¢V _
1+(15)" +2(x)" (-9Y+oP
B R A N N

(1= )N+ oM (L= +oN (1—)N+¢N  (1—¢)N + N

where the inequality follows from the assumption that ¢ > 0.5.

The analysis of (b) is analogous to that of (a.2), with #* in lieu of #™; in this case,
pG*,m — pﬁ*,f — ¢N/2(1 o (b)N/Qa SO /_Xm — 5\0*,m — %

The statements about t? for § ¢ ©™* follow from the construction of (0),...,t(K).
Q.E.D.

Proof of Proposition 8. For part 1, the key step is analogous to the proof of Proposition

4, modified to allow for endogenous entry. Let my = ZQZ 219 and m; = ZiV:N/Q 11 0n
By assumption, mo > m;. By definition, p?™ = ¢™0(1 — @)N/ZTmopN2=mi(] — g)m =
mo—m sym
gtrmmIN( — g — (1 2 (25) ™™, and similrly 5" = (1 -
mo—m1 .

P) N2 % ; since ¢ > 1, pP™ > pf" ™ At time 0 we thus have A\§ = p®™ >
grm = NI, Moreover, since p; is defined with the roles of ¢ and 1 — ¢ reversed,
PO = om0

Since v77" = 47, it follows that at time 0, if 5™ > WLmP, then also \§ > 70%. In

esym)

Y

addition, p%, +p% = p)," +p} . Thus, in the notation of Proposition 7, for t < min(t, ¢
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both 6 and %™ apply, and applying part 3(a) of Theorem A.1 to the relevant subsequence

. .. Y AG \? PV A9
of (At)i>0 as in the proof of Proposition 7, N = e and hence S = g = g > 1.
Thus, \? > A" o again, if N0 > %~ then also \! > -5 ie. ¢ > %™ In particular
) M t ) ) t ’YG P t »YGPJ ) - )

gsym

if the inequality is strict and ¢ < t < 9, then researchers of type 6 will apply at time ¢,

but those of type %™ will not.

For part 2, We have

m f_ 0,m 0.f
A=Ay = P = E pr =
C C
eAfZTOP N> p
0,m 0, _
=D Mhsop =D Mg =
Y Y
6 6

eizgfl 9n>zg:N/2+1 bn

§ m (1 — 1, psym
- P ( N2 Gp = hysms_gop
N/2 N
G:Znil Gn:Zn=N/2+1 On

g.m 1 —1 sym =
LD DR (Af>°;P " >W9£ymp>

6: 03 0"<27]:,:N/2+1 On

P— 07m —
= Z p (1,\52%13 1,\25”“2 gg‘ymp) +

N
G:Znézl On >Zﬁ=N/2+1 On

esym7m ] .
+ ) P <1Af”“‘>w§§mP - 1A?>%P> =

N/2
9:Znil 97L>Zibv:N/2+1 n

_ § ( 0—py " m _
= (p m ) 1Af2%P 1)\?sym2'ygsc;mp Z 0

N/2
G:Znil 9n>zg:N/2+1 On

The third equality follows from the fact that  — (1—6,,)"_, is a bijection. The fourth follows
from the fact that p?™f = p?f. To obtain the fifth, we break up the sum into types 6 with
more (resp. as many, resp. fewer) characteristics between 1 and N/2 than between N/2 + 1
and N. For the sixth, observe that if a type 6 has the same number of features between 1
and N/2 and between N/2 + 1 and N, then p™ = p?"™™ and so \§ = \J™"; arguing as
in Proposition 8, A = X\/™™ for all ¢ > 0 (note that as soon as one type stops applying, so

does the other); but then, since also 7/ = 7%"™ the term in parentheses for such types is
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identially zero. In addition, we express the sum over #’s for which ZT]LZ 20, < N N/2+1 On
iterating over types 6 for which ZQZ 3 0, > ij: N/241 0,,, but adding up terms corresponding

to the associated symmetric types 0%™. The seventh equality is immediate. Finally, the
N/2
n=1

inequality follows because, for 6 such that > /7 6, > ij: N/241 6., the term in parentheses

is non-negative by Proposition 8, and in addition p9>p?:ym’m. Q.E.D.
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