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Abstract

We develop a tractable model of monopsony power based on information fric-
tions in job search. Workers and firms choose probabilistic search strategies,
with information costs limiting how precisely they can target matches. Firms
post wages strategically, anticipating application behavior and exploiting a first-
mover advantage. The model nests both directed and random search and yields a
closed-form wage equation showing how monopsony power depends on the equi-
librium sorting regime. We show that strong assortative matching can emerge
even when wage incentives are compressed, if sorting is driven by firm screening
rather than worker self-selection. Estimating the model on moments from the
Swedish labor market, we find the market operates precisely in this firm-driven
sorting regime. This regime, characterized by extreme monopsony and a wage-
productivity disconnect, simultaneously resolves the empirical puzzles of strong

sorting with flat wage profiles and large markdowns with small firm fixed effects.
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1 Introduction

A central insight of models of monopsony is that firms set wages below marginal prod-
uct, either because workers face search frictions or because jobs are differentiated (Card,
2022). Yet canonical models typically treat these sources in isolation. In this paper, we
develop an information-based theory of monopsony power that unifies the search and
job differentiation perspectives in a single framework. Our model endogenizes both the
targeting precision of job search and the elasticity of firm access to labor, yielding new
insights into the determinants of wage-setting power and resolving several empirical
puzzles in the literature on sorting and inequality.

Recent empirical work using matched employer-employee data has uncovered a cen-
tral puzzle: labor markets exhibit strong positive assortative matching, yet wage profiles
are surprisingly flat with respect to firm productivity (Bonhomme, Lamadon, and Man-
resa, 2019, henceforth BLM). So, if wage signals are too weak to incentivize workers to
find better jobs, what drives the strong sorting patterns observed in the data? Stan-
dard models struggle to reconcile this. Directed search models generate sorting via
steep wage gradients, while random search models generate flat wages but struggle to
produce sorting. In this paper we develop a model that can rationalize this puzzle when
sorting is driven by firm screening and not by worker self-selection.

We build on Cheremukhin, Restrepo-Echavarria, and Tutino (2020), who introduced
a model of simultaneous targeted search under information constraints, more applicable
in the context of marriage markets. Here, we adapt and extend that framework to the
labor market, introducing sequential wage posting and strategic firm behavior. Work-
ers and firms choose probabilistic search strategies, deciding how precisely to target a
partner type. These decisions are subject to endogenous information frictions, modeled
as relative entropy (Kullback-Leibler divergence) between a uniform prior and the cho-
sen strategy. This rational inattention specification provides a microfoundation for the
multinomial logit (MNL) discrete choice structure frequently assumed in the literature
on job differentiation.

Our framework nests both directed and random search as limiting cases. When in-
formation costs are zero, workers can fully target their desired firms types, replicating
the classic directed search environment. When costs are infinite, search is random and

matches occur with uniform probability. For intermediate levels of costs, agents choose



imperfectly targeted strategies, and wages posted by firms reflect their expectations
about the number and composition of applicants, as well as the costliness of screen-
ing. The model preserves the key features of directed search: sequential wage posting,
strategic attraction of worker types, and matching via submarket-specific technologies,
but introduces information frictions which span the continuum between directed and
random search.

We derive a closed-form expression for the equilibrium wage that isolates the funda-
mental drivers of monopsony power. In our model, monopsony arises from five distinct
sources: (i) worker-side search costs affect the precision with which wage compensation
attracts workers and determine the elasticity of labor supply; (ii) firm-side screening
costs shape firms’ willingness to screen applicants and determine the elasticity of la-
bor demand; (iii) labor market tightness amplifies both elasticities through numerical
imbalances; (iv) equilibrium sorting, where positive assortative matching reduces wage
competition across firms and increases firm surplus shares; and (v) the sequential na-
ture of search, which gives firms a first-mover advantage by letting them strategically
commit to wage menus. A key finding is that wage markdowns are not a simple function
of labor supply elasticity; they are profoundly shaped by equilibrium sorting patterns.

To test this mechanism, we estimate the model to match a rich set of moments from
the Swedish labor market, as documented by BLM. We find that the model can simulta-
neously replicate the seemingly contradictory facts of strong sorting, flat wage profiles,
and the moments from Abowd, Kramarz, and Margolis (1999, henceforth AKM): high
worker fixed effects, low firm fixed effects, high sorting correlation. The estimation
reveals that the market operates in a firm-driven sorting regime: firms exercise extreme
monopsony power, paying wages near workers’ outside options. This flattens the wage
gradient, leaving workers with weak incentives to direct their search. Sorting is instead
enforced by firms, who use their screening technology to “cherry-pick” the most pro-
ductive workers from the diffuse pool of applicants. This mechanism explains how the
firm fixed effect on productivity can be hidden in profits rather than passed through to
wages.

Our contributions are thus threefold. First, we propose a unified model of monop-
sony that endogenizes the precision of search on both sides of the market. Second, we
identify a novel mechanism of firm-driven sorting that resolves a central puzzle in the

empirical literature on sorting and wages. Third, by estimating the model, we provide



quantitative evidence of this mechanism in action and characterize the resulting mis-
allocation, finding that the market systematically under-produces the highest-surplus
matches. These contributions respond to recent calls for more structurally grounded
models of monopsony that integrate strategic interactions, sorting, and information
frictions (Card, 2022; Azar and Marinescu, 2024).

The paper proceeds as follows. Section 2 presents the model of sequential targeted
search with endogenous information costs and characterizes the competitive equilibria
and the planner’s solution. Section 3 analyzes the mechanics of equilibrium wages
and sorting, contrasting the worker-driven and firm-driven sorting regimes. Section
4 presents the empirical estimation and its implications for the monopsony puzzles.

Section 5 concludes.

Related literature

This paper relates to several strands of the economic literature. First, it contributes
to the directed search literature, which studies markets where firms post wages and
workers choose where to apply (e.g., Moen, 1997; Burdett, Shi, and Wright, 2001;
Shi, 2001). Standard directed search models assume perfect information and costless
targeting, leading to submarket-based equilibria that are often efficient and feature as-
sortative matching (see Eeckhout and Kircher, 2010; Guerrieri, Julien, Kircher, and
Wright, 2021). Our framework generalizes this class of models by introducing infor-
mation costs that determine how precisely workers and firms can target one another.
This friction generates a continuum between directed and random search and allows
us to recover standard directed search as a limiting case. We explore how the forces
of submarket diffusion, coordination, and bounded information processing interact to
determine equilibrium properties. In doing so, we highlight a fundamental tension in
frictional markets: while positive assortative matching is often technologically efficient,
it systematically increases firms’ monopsony power. Because highly sorted workers lack
viable alternative matches, sorting eliminates effective wage competition and allows
firms to extract larger markdowns. A broader perspective on these modeling choices
and their implications for sorting, matching technologies, and equilibrium efficiency is
provided in Chade, Eeckhout, and Smith (2017).

Second, we contribute to the monopsony literature. Recent empirical studies docu-



ment substantial wage markdowns across a wide range of labor markets (e.g., Staiger,
Spetz, and Phibbs, 2010; Azar, Marinescu, and Steinbaum, 2019; Lamadon, Mogstad,
and Setzler, 2022; Dube, Naidu and Reich 2022), often attributing them to limited la-
bor supply elasticity. Theoretical models typically attribute monopsony power to search
frictions (e.g., Burdett and Mortensen, 1998), job differentiation (Manning, 2003), or
oligopsony (Robinson, 1933; Boal and Ransom, 1997), and have quantified the aggre-
gate welfare losses due to labor market power as large (Berger, Herkenhoff, and Mongey,
2022). We provide a tractable framework that unifies these mechanisms and yields a
closed-form wage equation decomposing the sources of monopsony power into supply-
side frictions, demand-side frictions, labor market tightness, and equilibrium sorting.

Several recent papers attempt to integrate key elements of monopsony: search fric-
tions, heterogeneity, and concentration — into unified models (e.g., Lamadon, Mogstad,
and Setzler, 2022; Berger, Herkenhoff, Kostol, and Mongey, 2023). Our work is also
related to Bils, Kaymak, and Wu (2025), who show that comparative advantage can
be a source of monopsony power by reducing the set of relevant outside options for
sorted workers. While these frameworks are powerful, they often treat the relationship
between sorting, elasticities, and wage setting as largely mechanical. In contrast, our
model captures the full strategic interaction between search precision, wage posting,
and equilibrium sorting. This allows us to resolve the tension between strong sorting
and flat wages by showing that sorting can be driven by firms’ non-wage screening ef-
forts when wage incentives are compressed by monopsony power. Sorting thus becomes
a central determinant of wage markdowns, not just match efficiency.

Several papers have attempted to nest directed and random search to generate
intermediate degrees of randomness in matching (e.g., Menzio, 2007; Lester, 2011;
Lentz, Maibom and Moen, 2022) and study the efficiency consequences (Rabinovich
and Wolthoff, 2022). Unlike these models, which impose hybrid structures, our frame-
work endogenizes the degree of search precision via information costs. This yields a
continuous spectrum between uniform random matching and directed search within a
unified model. Relatedly, Wu (2024) studies a version of our targeted search model in
a labor market setting, but does not characterize the structure of monopsony power or
use it to resolve empirical puzzles.

Methodologically, our approach connects to recent work that convexifies discrete

assignment or search problems using regularization techniques. Our use of information



costs mirrors entropic regularization in optimal transport (Cuturi, 2013) and convex
approximations in spatial assignment models (Oberfield, Rossi-Hansberg, Sarte, and
Trachter 2024). This allows us to efficiently compute equilibria in environments where
standard directed search models exhibit indeterminacy or are difficult to solve.
Finally, we build on our earlier work in Cheremukhin, Restrepo-Echavarria, and
Tutino (2020), which studied targeted search in a simultaneous-move setting with bar-
gaining. The current paper shifts to sequential search with wage posting, focuses on the
labor market rather than the marriage market, and introduces the firm-driven sorting
mechanism as a key explanatory channel for observed labor market outcomes. In doing
so, we reconcile the tractability of multinomial logit-type models with the equilibrium

structure of directed search and monopsony.

2 Model

We develop a model of a frictional labor market in which heterogeneous workers and
firms strategically search for each other. Our model labor market is characterized by
two key features: information frictions and sequential strategic interaction. We first
describe the environment, the sequential matching game, and the equilibrium concept.

Then we characterize equilibrium properties.

The Economic Environment

The economy contains a large, finite number of workers indexed by type x € {1, ..., W}
and firms indexed by type y € {1, ..., F'}. The masses of agents are denoted by p, and
[y, Tespectively.

A match between a worker of type x and a firm of type y generates a non-negative
surplus fz,. If a match is formed, the worker receives a wage w,, and the firm retains
profit f,, —wg,. Without loss of generality, we normalize the outside options of workers
to zero.

Assumption 1. The payoffs are non-negative: f,, > wy, > 0.

The matching process unfolds in three stages. First, firms post wage menus to at-
tract workers. Second, workers observe these wages and choose probabilistic application

strategies. Third, firms observe their applicant queues and use probabilistic screening



strategies to select workers. We now describe the search strategies, the information
frictions that govern these choices, and the technology that transforms choices into

matches.

Search Strategies and Information Costs. Agents face an information friction:
they cannot perfectly and costlessly target specific counterparts. Instead, they choose
a search strategy (a probability distribution of whom to select) subject to an entropic
cost. This cost reflects the effort required to deviate from a random search strategy (a
uniform prior).

A worker of type = chooses a search strategy p,(y), representing the probability of
applying to a firm of type y. The worker’s “default” behavior is random application
across all firms, represented by the uniform prior p,(y) = 1/d,, where 0, = > p, is the
total number of firms. The cost of search is a function of the search effort, measured
as the relative entropy (Kullback-Leibler divergence) between the chosen strategy and
this prior.! Letting p.(y) = p.(v)/D.(y) denote the search intensity, the workers’ search
effort then equals

_ Fy

Symmetrically, a firm of type y chooses a strategy g, (z), representing the probability
of screening/selecting a worker of type = from within its queue of applicants. This is a
crucial distinction: firms do not screen the general population; they screen only those
who apply to them. The firm’s prior is the empirical composition of its applicant
queue, not the population distribution. The queue composition is defined by weights

_ Hepz(y)
5y

Ayy = , where 8, = > p,p, (y) is the effective (expected) queue length. The

firm’s screening effort is

ky = Z Aoy qy(7) In gy (),

where ¢,(z) is the screening intensity relative to the prior.?

'In this case, the relative entropy measures the amount of information processed by the agent.
This definition is a special case of Shannon’s channel capacity, where information structure is the only
choice variable (See Thomas and Cover (1991), Chapter 2). See also Cheremukhin, Popova, and Tutino
(2015) and Matejka and McKay (2015) for applications to stochastic discrete choice with information
costs.

2We have chosen to write the model in terms of intensities rather than probabilities purely for
mathematical and computational convenience.



Figure 2.1: Strategies of Workers and Firms under Sequential Targeted Search
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Assumption 2. Search costs ¢;(k) are strictly increasing, twice continuously differ-
entiable, and convex in search effort. We assume linear costs ¢, = 0+, and ¢, = 0,k,.
Figure 2.1 illustrates the interactions and search strategies of workers and firms.
The solid arrows show the intensity p, (y) that a worker of type z assigns to targeting
a firm of type y. Similarly, dashed arrows show the intensity ¢, (z) that a firm of type

y assigns to targeting a worker of type x in its queue.

The Matching Technology and Congestion. How do probabilistic choice strate-
gies translate into actual hires? If we simply multiplied probabilities, the number of
matches would exhibit increasing returns to scale. To capture the physical constraints
of the meeting process, we introduce a submarket-specific matching technology.

Consider a submarket for the pair (z,y). The mass of workers of type x applying



to firms of type y is determined by the worker’s strategy: ¢,y = faps (y) ’g—:. The term
fy /0, converts individual targeting intensities into mass of applications, reflecting that
workers choose among firm types rather than individual firms. Similarly, the mass of
firms of type y that has screened workers of type x out of their queue is determined
by the firm’s screening strategy and the queue composition: d, = pyqy () azy. As
this is a submarket with homogeneous firms and workers, it would be natural to expect
imperfect coordination between workers and firms regarding who applied where, and
who picked whom. As is common in the literature, we assume that the number of
matches in a submarket is determined by a matching function M(cyy, dyy), Where ¢y
and d,, are the effective masses of searchers from each side defined above. Because

queue composition structurally links ¢, and d,,, we interpret the matching function

2y
M(-,-) as a reduced-form aggregator of the submarket’s queuing capacity, capturing the
physical bottlenecks of the interview process rather than a mechanical urn-ball arrival
process.

To facilitate the individual optimization problems, we rewrite this technology via a
congestion function ¢,,. This function acts as a market-clearing price for “meetings.”
It reconciles the individual search intensities (p and ¢) chosen by the agents with the
aggregate number of matches determined by matching technology M.? The relationship

between the total number of matches and the congestion function is given by:

Moy = paftyDe (Y) @y (2) ¢ (P2 (Y) 5 @y (%) 5 s 1) -

Unlike standard models where atomistic agents take matching rates as given, we
assume that workers and firms rationally internalize the physical congestion of the
matching process. They explicitly account for how their own individual search and
screening strategies marginally affect the submarket congestion rates ¢,,,.

Assumption 3. The matching function M (and congestion function ¢) are twice
continuously differentiable in strategies p and gq.

Assumption 4. Agents internalize the endogenous matching rates (¢). Specifically,

they account for the elasticities of the congestion function with respect to their chosen

— O¢ay pa(y) — Oday gqy(x)

strategies, €4, = B00(y) Suy 4= Bqy(x) uy

and €4,

3We introduce this congestion function in the spirit of Mortensen (1982) and Shimer and Smith
(2001), who assume a linear search technology.



From the properties of the matching function, agents internalize the elasticities
of the total match probability with respect to applications and screening, denoted as

Ep=14¢cpp=¢me+ (1= ayy)ema, and Eyy =144, =ma. *

Sequential Choices

The matching process unfolds as a three-stage game that gives firms a first-mover ad-
vantage in wage setting. Firms initiate the process by posting job openings. Each firm
of type y commits to a contract consisting of a type-dependent wage menu, {wxy}}f;l,

which specifies the wage it will pay to a worker of type x upon matching, and a ver-

w
rx=1"

ifiable, automated screening/testing policy, {¢, () Firms choose these contracts
strategically, anticipating how they will influence application decisions.

In the second stage, after observing all posted wage menus and screening policies,
workers decide where to send their applications. As described above, workers face an
information friction that makes it costly to perfectly target their preferred firm type.
Each worker chooses a probabilistic application strategy (p) introduced earlier.

In the third stage, applications are sunk and the firm’s applicant queue has been
formed. A firm of type y knows the expected length and composition of its queue, but
not the specific type of each individual applicant.

To test applicants, the firm executes its pre-committed screening policy (q), a proba-
bilistic screening strategy that determines the probability of considering the application
of a worker of type x from among those who applied. Screening resolves the informa-
tion friction of the firms, revealing the specific type of the applicant prior to the final
match. By committing to ¢ in the first stage alongside wages, firms overcome the
time-inconsistency problem that would arise if they could re-optimize screening after
applications are sunk.

The game is played in terms of expected payoffs. Agents choose probability distri-
butions p and ¢ to maximize expected utility, effectively smoothing over the discrete
nature of final matches. At the end of the third stage, after the agents have sequentially
chosen wages and probabilistic search strategies, the actual draws from the distribu-
tions are taken and matches are formed according to the matching functions. At this

stage, the matched agents learn each others’ types, receive the corresponding surplus

4 An alternative assumption 4’ where workers and firms take congestion ¢ as given would be captured
by assuming E,; = E4, = 1.
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and split it according to the pre-commited wage contracts. Unmatched agents get a
zero payoff. This is a one-shot model: the game ends and no further interactions are

considered. Let us now consider the problems of the workers and the firms.

The Worker’s Problem. We denote by S, the set of admissible choice strategies
for a worker of type x capturing the constraint that probabilities must sum to one

(intensities average to one):

Sac:{ ()eRF Z@pz <1}7

y=1

where 6, = 25:1 fy, is the total number of firms in the market (which is equal to the
possible set of choices for worker x).

In the second stage, workers take posted wages {w,,} and the firm’s screening in-
tensities ¢, (z) as given. Crucially, they internalize how their own application intensity
p(y) affects the submarket congestion rate ¢,,. They choose p,(y) € S, to maximize

expected wage income net of search costs:

1
max Zﬂy% T) Gy * Wy - Pa (Y) — Oz Z “pe (y) Inpe (),

pze T

Proposition 1. Suppose that search costs are strictly positive (0, > 0) and the con-
straint set S, is non-empty. Assuming the matching technology exhibits standard di-
minishing marginal returns to applications, the worker’s optimization problem s strictly

concave, and there exists a unique interior solution pk(y) characterized by:

exp (_Qy (x)(g;ﬂ;‘;;yEpz )

F o oy Gy (T) Pyt Wt Bt
Zy’:l Oz eXp( 9:0/595

Py (y) = (2.1)

Proof. The worker’s objective function has two terms. The first term evaluates the
expected wage. Because the worker internalizes congestion, this term depends on the
expected match probability p,(y)¢s,(p.), which is strictly increasing but strictly con-
cave in p,(y) under standard matching technologies. The second term involves the

function f(p) = plnp. Since f”(p) = 1/p > 0 for all p > 0, the entropic cost function is

11



strictly convex. Because 6, > 0, subtracting a strictly convex function from a concave
function makes the total objective strictly concave. The constraint set S, is a simplex,
which is a convex compact set. Maximizing a strictly concave function over a convex
set guarantees a unique global maximum. Furthermore, since lim,_,o f'(p) = —oo, the
marginal cost of search approaches —oo as probability mass vanishes, ensuring that the
optimal solution is strictly interior (p%(y) > 0 for all y).

We set up the Lagrangian with multiplier 6, ), for the budget constraint and then

the objective function of the worker is:

< |

F
Y, = Zuypx £) GryWay — Z“ y) (Inps (y) + As) + b

The first-order (necessary and sufficient) condition with respect to p,(y) requires ap-

plying the product rule to account for the congestion elasticity:

Y. _ 0buy \ My )
apx@) = ,UyQy(Cﬁ)wmy <¢my +pm<y) apx(y)) 0, 5 (1 + lnpx(y) + )\I) = 0.

Factoring out ¢,, and substituting the definition of the application congestion multiplier
E.,=1+ aiﬁ?y) p;iy) we get:

Myqz,/( )¢xywwy pz — Oz gy(lﬂnpz( )+ ) =0.

xT

Dividing by u,, and rearranging terms, then exponentiating both sides, using the budget
constraint to solve for the Lagrange multiplier term, and then substituting it back into

the expression for p,(y) gives the result in (2.1). O

The worker’s optimal strategy, characterized by equation (2.1), takes a Multinomial
Logit (MNL) form. It shows that workers tilt their application strategy toward firms
offering a higher marginal expected return. Because workers internalize market con-
gestion, this marginal return, q,(x)@,wsy £y, discounts the average expected value of
an application (g, (z)¢zwsy) by the congestion multiplier E,, < 1 to account for the
crowding their own applications generate.

The parameter 6, governs the baseline sensitivity of this response. To understand

the mechanics of the worker’s choice, we define the simple semi-elasticity of applications
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0 — 9y (2)Pay Epa
as ny = —91/51

wage variations if they evaluated the physical matching rate ¢,, as a fixed constant.

<1 — ’;—:px(y)) This term captures how workers would respond to

When 6, — oo, information costs dominate, the simple elasticity zgy approaches zero,
and workers apply randomly across all firms.
However, when rational workers internalize that their collective application behavior

alters the physical congestion of the submarket, the effective semi-elasticity, 2,, =

m§+§y), is structurally dampened. Differentiating the optimal application strategy
yields:

0

Zay

T 220 0y (B — 1)

The term (E,, — 1) represents the elasticity of the congestion rate with respect to
applications (¢4,). Under standard matching technologies (CRS/DRS), this congestion
elasticity is strictly negative, meaning the denominator is strictly greater than one.
Economically, this captures a rational feedback loop: a higher wage attracts more
applicants, which workers anticipate will physically crowd the submarket and lower
their probability of being hired. This anticipated crowding acts as a natural brake on
their labor supply elasticity.

As 6, — 0, information frictions vanish and the simple elasticity zgy diverges to
infinity. Yet, because workers internalize the congestion they cause, the effective elas-

ticity 2., converges to a finite bound, By preventing the application response

-1
way (Epz—1)"
from becoming infinitely elastic, this congestion brake guarantees that firms retain some
monopsony power even without information costs. This mechanism allows the model
to smoothly bridge the gap between pure random search and the sorting and pricing

behaviors characteristic of canonical directed search models.

The Firm’s Problem. In the first stage, firms choose and commit to a contract
package consisting of a type-dependent wage menu {w,,} and a verifiable screening
policy {g,(x)}. By committing to both instruments simultaneously, firms overcome the
time-inconsistency problem that would arise if screening were optimized ex-post after
applications were sunk. Firms possess a first-mover advantage: they fully internalize
how their posted contracts affect the workers’ application strategies (Eq. 2.1), the

endogenous queue composition (a,,), and the physical congestion of the submarket
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(fry)?

As with workers, we define the set S, of admissible strategies for a firm of type v,

which includes both the screening intensity and the wage menu:

w
Sy = {qy () ,wy € RY 1 ) "al gy (x) < 1wy < fzy}-

r=1

Like workers, firms choose admissible strategies that maximize their expected profits

net of search costs:

w w
{qy(xlgfli}:}esy ; Dy (Y) Payy () (foy — Way) — Oy ; a;yQy (z)Ing, (v)
It is important to reiterate the interpretation of the firm’s choice set and cost function.
While the firm knows the aggregate population p,, it can only form matches with
workers in its queue. The term a,, in the admissibility constraint and in the cost
function ensures the firm chooses among workers in their queue and pays to identify
specific types relative to their prevalence in the application pool, not in the whole

population.

Proposition 2. Suppose that screening costs are strictly positive (6, > 0). The firm’s
optimization problem yields necessary first-order conditions that robustly characterize

the optimal screening intensities and wages when agents internalize market congestion.

Dy 1—0zy Gy
xp (fay — Way) By — 22l
© <9y /8y Yy Yy Y 1+ way 2oy Eqy
¢

q; (x) = w ’ 1-9.,. G ’ (22)
D ar—1 Gy €XD (9;}5; (fory = Wary) Egy — W)
A 1\ 6,/6, 17
w;y = [Ozy + <1 - — ) y/ ¥ — T} ) (2.3)
qy (l’) ¢$y ny 0
where zgy = qy(?ﬁ%% ( — g—zpz(y)> is the simple semi-elasticity of applications, Z,, =
25y

T30 s (Bpa =) is the full semi-elasticity bounded by physical congestion, and Uy, =
zyWe T

Wy Zey B . . . .o A
@;y(;) @ s the full screening semi-elasticity. The term Oy = foy€mctEmd . wz/\xfx’y

1s the firm’s internalized expected outside option evaluated at the relative matching

5This follows the literature on leader-follower problems in the spirit of Stackelberg competition.
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( )¢z’ — w * * *
weights wy,, = e and Gy = Y,y ak,q(2') (Ing(2') + A,) represents the

information cost spillover of attracting a longer queue.

Proof. The firm maximizes expected profit subject to the constraint ) a;, q,(7) < 1.
Let 6, be the Lagrange multiplier. Using the aggregate queue length §, = > 1,pk(y)

and queue weights ay, = u.p;(y)/d,, the objective function is:

w w
Y, =9, Z a, yQy ¢xy (fa:y ny — 0y Z a;y% )(In Qy( r) + )‘y) + 0, A
=1 =1

The firm internalizes the worker’s application response and the physical congestion.
Differentiating In p¥(y) with respect to screening g,(x) yields the full screening semi-
elasticity 0y, = %(;)qu Because changing ¢, (x) alters the mass of type x applications,
it alters the denominator (9,) of every weight in the queue. By the quotient rule, the

cross-type derivatives are:

oa* 8a*/
2 —ai, (1—a},) Ony, and — = —al,al, 0y for z’' # .
dgy(x) 04y (z)

Differentiating Y, with respect to g,(z), applying these cross-type derivatives, dividing
by d,a

Way 2oy Fqy

2y and substituting 0, = e yields the marginal condition:

)

WayZzy Eqy Oy

a,(2) 5_ (gy(z)(Ingy(z) + Ay) — Gy).

where we define G, = >, a3,,q,(z')(Ing,(z') + A,). Algebraic rearrangement isolates

5_y(1n @y (2)+142y) = Guy(fry—wWay) Bgy (1 + Way Zuy Fpe ) —
y

the logarithmic screening intensity:

1— 6,,G,

1+ WeyZay By

Ing,(z) + A, = y@w(fxy Way) Egy —

Exponentiating and using the budget constraint ) a%, g,(z) = 1 to eliminate A,
yields the robust closed-form screening strategy (2.2).
To derive the wage, we differentiate Y, with respect to w,,. Using the full wage semi-

elasticity 2, and the identical quotient rule for queue weights, dividing by d,a}, G, (7)Zzy Epe

15



establishes the condition for the unconstrained interior wage:

Py _ 0y /0y
Epe  qy(7)Epy

¢xy(fxy - Wa:y) -2

Zay

(qy(z)(Ingy(z) +A) — G,) = 0.

To obtain the interpretable expression for the interior target wage, we solve the
system of equations algebraically by substituting the unconstrained wage condition into
the screening condition. Isolating and substituting g—z(ln ¢y(x)+ A,) from the combined
FOCs yields:

6 0
5_y(ln @y(x) + Ay) = Guyfuy Ly — 5_y
y y
We can use this interior equation to evaluate the queue-average cost GG,. Multiplying
G, by g—y, substituting the identity for all 2’ in the queue, and using the admissibility

constraint ), ay,g;(z') = 1, this evaluates to:

6 *
(Z oy Gy (&) Dy fary qy> —1= e_yqy($)¢xy0xyqu -1,
v

z'=1

where O, =), al, Iy q((x zz;y fary 1s the firm’s standard expected outside option.

Combining these simplified relations back into the wage FOC allows us to isolate

Way Fpy:

1 0,/0 1
Wey B wy(Bpe — Egy) + OpyEgy + (1 — —— | 22 — —.
Ve = FelEpe = E) + Oyl + (1= o5 ) 0
Substituting the elasticity definitions E,y—FEqy = €m,c—0zyEm,a and Oyy By = Qgy foyEm,a+
Emid Dy La wi,w fary, the own-type terms ag,y, fzyem.qa cancel out, yielding the internalized

1

outside option Oxy. Finally, applying the elasticity identity % = o — Way(Epe — 1)
T Ty

strips the remaining F,, multiplier to yield the target wage:

i 1\ 6,/ 1
NNV
Y g (x)) ¢oy 29,

Applying the non-negativity and feasibility constraints enforces the bounds [0, f,,]. O

The characterization in Proposition 2 reveals how firms balance direct profitabil-

ity against physical congestion and informational externalities. The general screening
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condition (2.2) takes a Multinomial Logit form where the term v,,G, captures the in-
formation cost spillover: attracting more applicants expands the queue, generating a
marginal reduction in the firm’s average entropy burden. Meanwhile, the target inte-
rior wage (2.3) anchors compensation to the worker’s internalized replacement value
(Ozy), which combines the worker’s direct technological contribution with the firm’s
cross-applicant threat point, adjusted for the worker’s relative screening cost and a
monopsony markdown. If a submarket’s wage is strictly interior (0 < wyy < fuy), the
wage condition holds with equality, and the informational spillovers perfectly offset
the wage pass-through. In this specific case, the wage and relative cost terms can-
cel completely, and the optimal screening intensity collapses to a simple formulation
qy () o exp (g—z%y fxyqu) driven entirely by the physical surplus scaled by the firm’s
matching elasticity. However, for boundary solutions where the wage condition binds
as an inequality, this exact cancellation fails, and the robust general formulas (2.2) and

(2.3) govern the equilibrium choices.

Equilibrium

We can now define the equilibrium of the model. An equilibrium requires that agents
optimize while rationally internalizing the physical congestion of the market, firms cor-
rectly anticipate worker responses, and the aggregate matching conditions are consistent

with individual behaviors.

W

Definition. A matching equilibrium is a set of strategies for workers {p%}/”,,

* F
zyly=D

strategies

for firms {g;, w and a set of congestion rates {¢},} such that:

1. Worker Optimization: For every type x, p; solves the worker’s problem given
the firms’ posted contracts {q;(z),wy,}, fully internalizing how their own appli-

cation intensity alters the submarket congestion rate ¢,, (via the elasticity E,;).

2. Firm Optimization: For every type y, {g;,w},} solves the firm’s problem. Firms
explicitly internalize both the worker’s full best response function p}(w, ¢) and the

endogenous congestion function ¢.,(p, ¢) (via the elasticities E,, and E,,).

3. Consistency: The congestion rates ¢;, and their local elasticities are consistent
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with the aggregate strategies according to the matching technology:

o M)
Y ety (y) g ()

where ¢}, = p,p}(y)5* and di, = pyq;(x)aj, .

x

To operationalize the model and derive the properties of the wage equation, we
specify the matching technology M (-,-) as a Constant Elasticity of Substitution (CES)
function:

M(c,d) = (e +(1—0)d?)e, >0 p<l.

This specification nests the Cobb-Douglas case (p — 0) and the Leontief case (p —
—00). Under this specification, the congestion function ¢,, is bounded and twice con-
tinuously differentiable, satisfying Assumption 3.

Finally, we address the existence and uniqueness of the equilibrium. While the
worker’s problem is strictly concave, the firm’s problem involves the non-linear reaction
function of the worker, which can introduce non-convexities in the firm’s objective.
However, sufficiently high information costs, or appropriate restrictions on the matching

technology, convexify the problem.

Proposition 3. Under Assumptions 1-4, for any strictly positive search costs (6,0, >
0), a matching equilibrium ezists. The uniqueness of this equilibrium depends on the

properties of the matching technology and the magnitude of information frictions:

1. General Uniqueness Threshold: For any general matching function, there
exists a threshold 6 such that for sufficiently high search costs (g—;, 2—3) > 0, the
matching equilibrium is unique.

2. Global Uniqueness under CRS/DRS: If the congestion elasticity inter-
nalized by the workers E,, < 1, for instance, when the matching technology
M(c,d) exhibits Constant Returns to Scale (CRS) or strictly decreasing returns,
the matching equilibrium is globally unique for all 0,0, > 0.

Proof. FEuxistence: The existence of an equilibrium follows from Brouwer’s Fixed Point
Theorem (see also Tarski, 1955). The strategy space for each agent is the product of

their search intensities and their wage menus. By Assumption 1, wages are bounded
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Wey € [0, fuy]. By the definition of S, and S, (simplexes), the search intensities p and
q are bounded. The total strategy space is thus convex and compact. By Assump-
tion 2 (strictly convex costs), the best-response functions pj(-) and ¢;(-) derived in
Propositions 1 and 2 are continuous. By Assumption 3, the congestion function ¢ is
continuously differentiable. Since the best-response mapping is a continuous function
from a compact, convex set to itself, at least one fixed point exists for any 6 > 0.

The Jacobian and Hessian Elements: Uniqueness requires the Jacobian of the sys-
tem of first-order conditions to be non-singular globally. Because individual firms are
atomistic, they do not directly interact with one another’s submarket congestion rates,
rendering the aggregate Hessian block-diagonal. We must evaluate the definiteness of

the Hessian block H,, for a single firm’s choice of {g,(x),wy,}:

%Y, %Y,
H— [ qu qu ] _ [ aq2 0qyOwszy

52 Yy 8%Yy
qu Ho OwgyOqy ow?,
oy . oY, - A~ -
From the first-order condition for screening, 2y (yx) = K,y - Byy = 0, where K,, =

5ya (1 + wyyZayEqy) > 0, and the interior root is characterlzed by Bxy Oy foyEqy —
%(ln q,(r) + 1+ ),). Evaluating the first row of the Hessian at the optimum (B,, = 0)
yields:

.~ 0B 14 Wey2ay B
H — Kx Y — _6 * TY~rY-—qy
“ @) T g @)
. OB, O ¢PayEay)
qu - ny awwj == 51/ (1 + nynyqu) 8:;33yqy fzy

The second derivative with respect to the wage, H,,, captures the curvature of the

firm’s revenue. Differentiating the marginal profit condition gjy = 0 yields a leading
Ty

term structurally proportional to the derivative of the effective application elasticity
Zay

§ 0%, R
wa ~ 5yaxyqy(x>¢zypr a — (fa:y wxy) - 22:1:3/

To ensure a globally unique maximum, the Hessian must be negative definite, which
requires H,, < 0, H,, < 0, and a positive determinant: Det(H) = Hy How — (Hy)? >
0. The strict convexity of the screening cost ensures H,, is unconditionally negative.

92y

However, the sign of H,, depends on T Because applications follow a Logistic
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distribution, the unadjusted elasticity zgy grows with the wage, which can generate a
sufficiently large, positive gj—ZZ’ causing regions of convexity (H,,, > 0).

General Uniqueness Threshold (§). We analyze the matrix as search costs become
large, assuming symmetric scaling 0, ~ 6, = 0 — o0o. The unadjusted semi-elasticity
of applications scales inversely with the worker’s search cost: zgy x 1/6. Consequently,
the effective semi-elasticity Z;, and its cross-derivatives are dominated by this inverse

relationship. Substituting these asymptotic orders into the Hessian elements yields:
1. H,, ~ O(0), dominated by the strict convexity of the firm’s entropy cost.
2. H,, ~ O(1/0), representing the dampened logit revenue concavity.
3. Hy, ~ O(1/60), since changes in congestion are proportional to 2.

Multiplying the asymptotic orders, the product of the diagonals is Hy H,, ~ O(0) X
O(1/6) = O(1), while the squared off-diagonal is (H,,)? ~ O(1/6%). For sufficiently
large 6, the O(1) diagonal product strictly dominates the O(1/6%) cross-derivative term.
By continuity, there exists a threshold § above which the strict convexity of the screening
cost overpowers any local revenue non-convexities, ensuring the Hessian is globally
negative definite.

Global Uniqueness under CRS/DRS: The global concavity of the revenue function
(Hyw < 0) relies on the structural dampening of the application elasticity. Differen-
tiating the marginal profit condition yields the exact structural form for the revenue

curvature:

Epp— 1) — 2=
2E,, — 1+ (Bpr — 1) 1“)]—2},

wa A.Z‘ A:v ry — Wz
O(Zy{z y(foy — Way) 1= 20wy (Epe — 1

where p, = ’g—i’px(y) is the absolute application probability. In a general model when

E,. > 1, e.g. when agents take congestion as given (E,, = 1), the bracketed term

reduces to [1 — 1531:51}’ which is strictly positive for small p,. Because the unadjusted
elasticity zgy explodes to infinity as 6§ — 0, this positive ﬁiy term quadratically overpow-
ers the negative —2Z,, term, causing severe non-convexities and allowing for multiple
equilibria.

To guarantee global uniqueness, the physical matching technology must actively

penalize congestion, which requires (E,, — 1) < 0. By definition, (E,; — 1) = &, +
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(1 — ayy)ema — 1. For example, this term is strictly negative under two conditions:

1. Strictly Decreasing Returns to Scale (DRS): If the matching function ex-
hibits DRS such that €,, . + €ma = v < 1, then (E,; —1) < v —1 < 0 regardless

of the queue composition.

2. Constant Returns to Scale (CRS) with Firm Capacity Constraints: If
the matching function exhibits CRS (€, +€ma = 1), then (Epy — 1) = —auzy€m.a-
For this to be strictly negative, the firm’s screening input must impose a binding
physical constraint on match formation (e,, 4 > 0). If ,,, 4 = 0 (e.g., M(c,d) = ¢),
firms have infinite physical capacity, the congestion brake fails, and the model

can produce Bertrand-like competition in the limit.

When the matching technology ensures (E,, — 1) < 0, the denominator of the full
elasticity, 1 — zgywmy(pr — 1), is strictly greater than one and grows monotonically
with the unadjusted elasticity zgy. This congestion feedback provides a speed limit on

the labor supply elasticity: as 6 — 0, the elasticity Z,, converges to a finite bound

~1
way (Epz—1)"
Because Z,, remains finite, the potentially positive égy factor is capped. Further-

more, the strictly negative (E,, — 1) term injects a negative anchor into both the
numerator of the fraction and the leading 2£,, — 1 term. The negative components
overpower the bounded quadratic term, guaranteeing that the expression inside the
braces remains strictly negative for any valid wage. Consequently, the firm faces uni-
formly diminishing marginal returns to wage increases (H,, < 0). Coupled with the
strictly convex entropy cost (Hy, < 0), the determinant of the Hessian is strictly posi-
tive. The objective function maps to a globally strictly concave maximization problem
on a convex compact set, ensuring the equilibrium is globally unique for all 6., 60, > 0.

Boundary Solutions: This uniqueness property extends to boundary solutions. If the
optimal wage for a given submarket binds at a corner (w}, € {0, f2,}), the wage ceases
to be an unconstrained choice variable. The local Hessian matrix for that submarket
drops the wage dimension and collapses to the scalar H,,. Because the entropy cost
of screening ensures H,, < 0 globally, the firm’s objective is unconditionally strictly
concave with respect to the remaining screening intensity choice, further reinforcing the

uniqueness of the global mapping. O
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Social Planner’s Solution

We solve the social planner’s problem for the sequential model assuming a utilitarian
welfare function. The planner internalizes all benefits and costs of the matching process,
subject to the same informational constraints on search and screening intensities as
individual agents. Because wages are pure transfers between agents, they cancel out of
the aggregate welfare function. The planner chooses the optimal allocations of search

effort (p) and screening intensity (¢) to maximize:

Q=S pabode + S0 10,0,
+Zi&ﬁ;mwmww%@wwhr%ﬂmM@H“”_%%@Nm%@H%wy

We begin by taking the first-order condition with respect to the screening inten-
sity ¢y(z). Let €4 = 1+ €4, denote the elasticity of the matching function with
respect to the mass of screened workers. Because screening is targeted from within the
queue, changing ¢,(x) only affects the submarket for type x. Differentiating the welfare

function yields:

of (9y
8qy(x) = Mzﬂypm(y> ¢xyfzy5m,d - (5_y (ln Qy(x) +1+ )‘y) = 0.

Rearranging this equation provides the planner’s optimal screening condition:

Oy /0y

” (Ing,(z) + 14+ X)) = fayemad- (2.4)

Notice that the planner equates the marginal entropy cost of screening to the social
return of a match, which is the total surplus scaled by the firm’s technological contri-
bution (&,,4)-

Next, we take the first-order condition with respect to the worker’s application
strategy p.(y). This is significantly more complex because an application increases the
aggregate queue length (6, = >, uwpw(y)). By the quotient rule, increasing p,(y)
reduces the effective queue weight a,s, for all other applicants, generating two cross-

submarket externalities:

1. Congestion/Cannibalization: It physically dilutes the firm’s screening capac-

ity (dy,) for all other applicant types z’, reducing their matching rates with
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elasticity —azyem,a-

2. Information Spillovers: It lowers the firm’s average entropy cost of screening

by providing a larger base over which to spread information processing.

To formalize the congestion externality, we define the planner’s expected outside
, Qy($/)¢zly
Y qy(2)pay
defined in Proposition 2, the planner evaluates the outside option at the screening

option of the queue, Ofyo. Using the relative matching weights w?, = a

/|x
elasticity share:
w
PO _ 2 : y
Oxy = wx,|z (fx/y€m7d) .
z/=1

Taking the derivative of the total generated surplus with respect to p.(y) yields the
Marginal Social Benefit (MSB). It consists of the direct submarket contribution (&, .+

£m.4) Minus the cannibalization of the rest of the queue:

MSB,, ) = Pty Qy (T) Py [f:cy(gm,c + Emd) — Ofyo] .

Taking the derivative of the aggregate entropy costs with respect to p,(y) yields the
Marginal Social Cost (MSC). It includes the worker’s direct search cost and the firm’s

cross-submarket information spillover:

0 0 b
MSCy, () = oty s (Inp,(y)+ 1+ )\x)—iruxuyé—yqy(x) Ing,(z)+ A\, — Z wg/‘xqﬁ ,y (Ingy (') + A) | -
T Yy 'y

z’'=1

Equating MSB and MSC seems to imply that the planner’s allocation depends
heavily on the composition of the entire queue. However, we can substitute the plan-
ner’s screening FOC (2.4) directly into the firm’s information spillover term. Because
%(ln q(2") + Ny) = bwyforyema — g—z, the firm’s cost derivative perfectly absorbs the

cannibalization term:

0 0

Firm’s Cost Derivative = 1, 11yqy (2)buy | foyem.a — Ofyo] — uxuyqy(x)(s—y + ,uxuy(;—y.
y y

When we set MSB,,,(,y) = MSC,,(,), the terms f,,&,,4 and the entire queue outside
option Ofyo perfectly cancel out on both sides. The negative social cost of diluting

the queue is exactly offset by the positive social benefit of lowering the firm’s average
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entropy cost. Dividing the remaining terms by ji,f,q,(z)¢,, isolates the planner’s
optimal application condition:
0z /0 1\ 6,/
@y (T) Py ! @(T) ) Duy
To benchmark the efficiency of the competitive equilibrium, we derive the shadow
prices that would decentralize the social planner’s allocation. We do this by equating the
marginal private returns in the competitive equilibrium to the marginal social returns
in (2.5).
Recall from Proposition 1 that the worker’s private first-order condition for appli-

cations in the competitive market is:

0./0
@y () Py

Because the left-hand side of the worker’s private FOC is identical to the left-hand side
of the planner’s condition (2.5), the right-hand side of (2.5) exactly defines the shadow

(Inp.(y) + 1+ X)) = Wy

wage wfyo’w required to induce socially optimal applications. The firm’s residual shadow
profit is simply the remaining surplus: nyO’F = fay — wfyo’w.

Proposition 4. Under Assumptions 1-4, the shadow wages and residual profits required

to induce the socially optimal search and screening strategies are given by:

POW __ 1— 1 e’y/éy
wxy - f:):ygm,c + PO .
~—— 4y (SL’ ) (bxy
Hosios Share -~ -
Screening Cost Premium
PO,F __ 1 1 Qy/(sy
ﬂ-my - f :cygm,d - — " PO .
SN—— a, (l’ ) ¢a:y
Hosios Share ~~ -

Screening Cost Premium

The standard efficiency requirement is that an agent receives a share of the physical
surplus equal to the elasticity of the matching function with respect to their input (e,,.),
mirroring the classic Hosios condition. The second term in both equations is a zero-
sum transfer that acts as a screening cost premium. Because g, (z) is an intensity that

averages to 1 across the queue, a heavily targeted worker (g,(z) > 1) is systematically
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"cheaper” for the firm to identify relative to the baseline. The planner passes this
information-cost savings onto the worker via a higher shadow wage.
Assuming the matching technology exhibits constant returns to scale (€., .+ €ma =

1), summing the planner’s shadow prices perfectly exhausts the physical surplus (fy,).

Proposition 5. Under Assumptions 1-4, for finite positive costs of search, the compet-

itive equilibrium is generically constrained inefficient.

Proof. Comparing the social planner’s shadow wage with the competitive equilibrium
wage derived under internalized congestion reveals a much closer alignment in pricing,
though a fundamental divergence remains for finite search costs. Substituting the inte-

rior screening condition into the wage equation, the competitive wage can be expressed

as:
1\ 6,/ 1
CE __ y y/ Oy
) S ()
; : x’;ﬁx qy Yy Ty
Direct Hosios Share N P N~~~

TV
Cross-Applicant Outside Option Monopsony Markdown

Because the firm internalizes physical congestion, it correctly anchors the base of
the worker’s compensation to their direct technological contribution (f,yem ), perfectly
aligning with the social planner. However, the competitive equilibrium still deviates
from the planner’s allocation through two distinct mechanisms. First, the private mar-
ket allows the firm to leverage the heterogeneous queue composition against the worker.
The firm uses the expected surplus of other applicant types as a bargaining threat
point, introducing the cross-applicant outside option. The social planner, who values
total surplus creation, does not penalize workers for the presence of others. Second,
the competitive wage is distorted by the monopsony markdown 1/ zgy. Because workers
face information frictions, their search is noisy, and firms strategically depress wages to
extract rents.

For the competitive market to achieve the socially efficient allocation, the cross-

applicant outside option must exactly offset the monopsony markdown:

1
Yy —
Em,d E wx/‘xfm/y - ZT

z'#x Yy

Because the left side is determined by endogenous strategic queue composition and the
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right side is driven by the exogenous information cost 6,, this equality generically fails
to hold for any finite 8, > 0. Thus, the equilibrium is generically constrained inefficient.

However, this formulation nests the efficiency conditions of the canonical directed
search literature in the frictionless limit. If information costs vanish (6, — 0), the
simple elasticity explodes (zgy — o0) and the monopsony markdown approaches zero.
If the market simultaneously perfectly sorts such that submarkets become homogeneous
(azy — 1), the cross-applicant threat point becomes an empty sum and vanishes. In
this frictionless, fully sorted limit, the distortions disappear, and the competitive market

delivers the efficient Hosios share (wgyE — fayEmc)- n

For any strictly positive information costs, however, the 1/ zgy term serves as a
“monopsony tax.” The firm’s strategic restriction of wages to extract this rent repre-
sents a private benefit but dissipates social surplus. However, it is important to note
that not all wage distortions are allocatively relevant; some are merely transfers that
do not lead to misallocation. In our environment, where workers face a constraint
that application intensities must average to one, they cannot adjust their total search
supply; they can only substitute search effort between firms. Therefore, allocative in-
efficiency arises precisely when the market distorts the relative payoffs across different
firms. While the absolute magnitude of the monopsony markdown determines the ag-
gregate distribution of surplus, welfare loss is ultimately driven by the variance of the
net wage distortions (€4 ).z, wi,‘x fary — 1/23,) across potential matches. It is this

relative variance that distorts the price signals guiding worker sorting.

3 Mechanics of Equilibrium Wages and Sorting

In this section, we analyze the properties of the matching equilibrium. We decompose
the closed-form wage equation to isolate the structural determinants of monopsony
power. Finally, we demonstrate how the interaction of these forces generates distinct
regimes of sorting. A key theoretical finding is that strong assortative matching can be
sustained even when wage signals are compressed, provided that sorting is driven by

firm screening rather than worker self-selection.
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The Anatomy of the Wage

To understand wage determination along the continuum between random and directed
search, we examine the closed-form solution for the equilibrium wage (see Equation
2.3). For a symmetric Cobb-Douglas specification of the matching technology the wage

can be decomposed into three structural components:

Hosios Share and Cross-Applicant Outside Option. The base components of
the wage separate the worker’s direct technological contribution from the firm’s bar-
gaining threat. Because the firm internalizes physical congestion, it anchors the wage to
the worker’s Hosios Share (% fzy under the symmetric Cobb-Douglas matching function
where €, = €ma = %) Rather than evaluating the worker against the full expected
surplus of the queue, the firm isolates this direct contribution from the cross-applicant
outside option. This alternative threat point is defined as a weighted average of the

surpluses of all other potential applicants:

. . q* ($/) ¢x’y
Cross-Applicant Option = 0.5 Y a’/, ~2———— fur,.
:v’zyéac Yy (x) by T
wy,l

The weights wg’lr represent the relative likelihood that the firm forms an alternative
match with a worker of type 2’ instead of type x. They are formed by taking the

empirical frequency of type 2’ in the queue a},, and adjusting it by the relative matching
a5 (@)1,
q;(@‘f’zy )
during wage setting is not merely the average applicant, but the expected alternative

rate This adjustment is economically important: the firm’s threat point

conditional on the firm’s own screening behavior ¢ and physical submarket congestion
¢. This base is determined by the endogenous sorting pattern. In highly assortative

equilibria where workers target firms precisely, the queue becomes homogeneous (a;y —
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1). Consequently, the cross-applicant sum is empty, and the outside option vanishes
entirely, leaving the base wage at the pure Hosios share. However, as we show next,
this does not imply the worker retains this full share, as it is offset by the monopsony

discount.

Monopsony Discount. The third term represents the firm’s ability to mark down
wages due to an upward-sloping labor supply curve. It is driven by the worker’s search
cost 0, (the inverse semi-elasticity of labor supply) and the precision of targeting. The
denominator of this markdown reveals two distinct mechanisms through which sorting
suppresses wages: perceived self-congestion and a lack of viable outside options.

First, under the symmetric Cobb-Douglas matching function (g, = €mnq = 0.5),
the congestion multiplier simplifies to E,, = 1 —a,,/2. This term captures the worker’s
perceived self-congestion. When a worker’s type constitutes a small fraction of the
queue (a,, — 0), an additional application mostly crowds out other applicant types,
yielding a high marginal return to search (E,, ~ 1). However, as the market sorts and
the queue becomes homogeneous (a,, — 1), workers increasingly crowd out their own
peers, causing the marginal return to drop to 0.5. Because this self-congestion term
sits in the denominator, strong sorting amplifies the monopsony markdown. When
workers know that applying more heavily will largely result in self-cannibalization,
their application strategy becomes highly inelastic to wage increases.

Second, the term (1 — ’g—sz (y)) ensures that this discount can persist even as search
costs vanish (6, — 0) in assortative equilibria. When workers perfectly target a single
firm type, the probability of applying to a second-best firm approaches zero. Because
this deviation probability shrinks exponentially fast under the entropic cost, the overall
application elasticity collapses. Economically, this means that in a highly assortative
equilibrium, firms realize they have a “captive audience.” With no effective wage com-
petition because workers are cornered into a specific match, the firm can extract a large
share of the surplus via the markdown, compounding the penalty of the self-congestion
effect.

The first two and the third term of our wage equation reveal a direct structural
parallel to the canonical theory of monopsonistic competition (e.g., Manning, 2003). In

standard oligopsony models, a profit-maximizing firm facing an upward-sloping labor
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supply curve L,(w) sets the wage according to the inverse elasticity rule:

L,(w 1

w=MRP — % = MRP = 5o

Our wage equation closely recovers this structure while adapting it to a frictional
matching environment. The combination of the direct Hosios share and the cross-
applicant outside option (fzy&m,c+Emd D La wi’/lx fary) represents the effective baseline
value (the marginal revenue product net of capacity constraints) facing the firm. The
term 1/ zgy represents the inverse semi-elasticity of the firm’s labor supply. However,
while standard oligopsony models typically assume this elasticity arises from exoge-
nous preference heterogeneity (e.g., Type I Extreme Value shocks in a Logit model),
our framework provides a microfoundation for it. The elasticity is endogenously deter-
mined by the information friction 6, and the strategic queue composition. As search
costs rise, worker targeting becomes less precise, labor supply becomes less elastic, and
the monopsony markdown increases. Thus, our model nests the “preference-based”

monopsony mechanism within an information-theoretic framework.

Screening Cost Premium. The third term is a wage adjustment reflecting the
firm’s relative informational burden. It is proportional to the firm’s screening cost 0,,.
Because ¢,(x) is an intensity that averages to 1 across the queue, a heavily targeted
worker (g,(x) > 1) is systematically “cheaper” for the firm to identify relative to the
baseline applicant. The firm passes a portion of these information-cost savings to the
worker via a wage premium. Conversely, if a worker is avoided (g,(x) < 1), the wage is
penalized. However, in assortative equilibria where the queue is perfectly homogeneous,
the firm does not need to selectively screen (g,(x) — 1) and this premium disappears.

The equilibrium wage is the outcome of a tension between the monopsony discount
(pulling wages down) and the screening cost premium (pushing wages up). The balance
is determined by relative search costs (6, vs 6,), labor market tightness (relative scarcity
of workers vs. firms d,/d,), and the sorting pattern. Strong assortative matching tends
to eliminate the screening premium while maximizing the monopsony discount, creating
a powerful force for wage compression.

The interaction of these forces reveals that sorting can be generated by two distinct

mechanisms with opposite implications for wage inequality. This distinction is central
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to resolving the empirical puzzle of “flat wage profiles” in sorted markets.

Competitive (Worker-Driven) Sorting. In environments with low information
costs or weak monopsony power (e.g., mixing equilibria), sorting is driven by the
worker’s application strategy p,. To induce high-productivity workers to target high-
productivity firms, the market must generate steep wage gradients. High wages serve
as the necessary signal to overcome search costs and direct the worker’s attention. Con-
sequently, in this regime, strong sorting (a high correlation between worker and firm
types) is always accompanied by high wage dispersion and low markdowns. This aligns
with the intuition of standard directed search models, where wages play the primary

allocative role.

Monopsony (Firm-Driven) Sorting. A different regime emerges when monopsony
power is strong or workers are effectively captive. Here, the monopsony discount dom-
inates, driving wages down toward the worker’s outside option. This flattens the wage
profile across firms, weakening the price signal. Under these conditions, workers have
little incentive to target specific firms, and their application strategies p, become dif-
fuse (random). However, sorting does not disappear. Instead, it is enforced by the
firm’s screening strategy ¢,. If productive complementarities are strong, firms find it
profitable to exert effort to “cherry-pick” the best matches from their random applicant
pools. This regime can generate strong positive assortative matching coexisting with
flat wage profiles and high markdowns. This decoupling of sorting from wage signals
provides a theoretical foundation for the empirical patterns documented in the recent
literature (e.g., Bonhomme et al., 2019), suggesting that observed sorting may be driven

by firm selection rather than worker self-selection.

4 Resolving the Monopsony Puzzles

Labor market data presents a constellation of stylized facts that are difficult to rec-
oncile within a single theoretical framework. Any successful structural model of the
labor market must be able to jointly rationalize three robust empirical regularities that

appear, on the surface, to be contradictory.
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First, a large body of empirical work, culminating in the dynamic estimation of Bon-
homme, Lamadon, and Manresa (2019) (BLM), documents strong positive assortative
matching. High-skill workers are disproportionately employed by, and transition to,
high-wage firms. This suggests powerful complementarities in production: the match
surplus generated by pairing high-skill workers with high-productivity firms must be
significantly larger than that of random assignment. In canonical models, such sorting
is sustained by price signals: high-productivity firms must post high wages to attract
high-skill applicants.

However, the same data reveals a second fact that conflicts with this intuition: wage
profiles are surprisingly flat with respect to firm productivity. While wages do increase
as workers move to better firms, the gradient is shallow. The “pass-through” of firm
productivity into wages is low, meaning that workers capture only a small fraction of
the additional surplus generated by moving up the job ladder. This creates a tension
with the first fact. If the wage premium for moving to a top firm is small, why do
high-skill workers sort there so effectively? Standard search models typically require
steep wage gradients to incentivize the costly search effort needed to generate strong
sorting. The coexistence of strong sorting and weak price signals is a central puzzle.

Finally, there is a conflict regarding the source of wage variation. The literature
following Abowd, Kramarz, and Margolis (1999) consistently finds that firm fixed effects
explain a relatively small share of the variance in wages, with the majority explained
by worker fixed effects. This suggests that the firm’s identity is not a primary driver of
wage levels. Yet, a parallel literature on monopsony and concentration finds evidence
of substantial markdowns, implying that firms possess significant market power. The
puzzle is how firms can simultaneously exercise large monopsony power, setting wages
far below marginal product, while generating wage data that appears to be dominated
by worker characteristics rather than firm identity.

Standard frameworks struggle to resolve these tensions simultaneously. Directed
search models typically generate efficient sorting but predict competitive pricing where
wages align with marginal products, failing to explain markdowns or flat wage pro-
files. Conversely, random search models naturally generate monopsony power and can
produce flat wages, but they struggle to generate strong two-sided sorting without as-
suming it directly through the production technology. Similarly, bargaining models can

support sorting if the surplus is supermodular, but they generally imply that workers
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receive a constant share of the surplus, linking wages mechanically to productivity and
contradicting the observation of low pass-through.

We aim to show that our information-based model resolves these tensions by iden-
tifying a new regime of the labor market: one where sorting is driven by firm screening

rather than worker self-selection.

Data and Estimation Strategy

To investigate these puzzles quantitatively, we fit our model to moments from the
Swedish labor market, using the dynamic structural estimates of Bonhomme, Lamadon,
and Manresa (2019) (hereafter BLM) as our data generating process.

BLM characterize the labor market with 6 worker types and 10 firm types. How-
ever, because their model focuses on job-to-job transitions (excluding unemployment),
a worker’s state is defined not just by their permanent type but also by their cur-
rent employer. To map this dynamic environment into our framework, we expand the
state space by defining a “searcher type” s = (&, ypren) as a worker of permanent type
xz € {1,...,6} currently employed at a firm of type y,., € {1,...,10}. This yields 60
distinct worker types searching for jobs at 10 distinct firm types. The inputs to our
model: the masses of searching workers p, and firms p,, are calibrated directly from
the steady-state distribution of workers across firms reported by BLM.

We estimate the model via Generalized Method of Moments (GMM), targeting 722
moments derived from the BLM estimates.® These moments capture the full structure
of worker flows and wages. Specifically, we target the transition probabilities at which
each of the 60 worker types moves to each of the 10 destination firm types (600 mo-
ments), capturing the detailed sorting patterns. We also target the aggregate number of
new matches formed between each permanent worker type and firm type (60 moments).
Crucially, we match the estimated mean wage profiles for each firm-worker combina-
tion (60 moments), which captures the gradient of wages with respect to productivity.
Finally, to ensure our model replicates the aggregate structure of wage inequality, we

target two key moments from the AKM analysis of the same data: the share of wage

SFor the current GMM estimation, we utilize an earlier model specification where firms act my-
opically by taking physical congestion as given and ignoring cross-applicant information spillovers,
yielding slightly different equilibrium wage dynamics that are detailed in the Appendix. We are still
working on estimation of the more general model.
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variance explained by firm fixed effects (4.2%) and the correlation between worker and
firm fixed effects (41%).

We estimate the deep parameters of the model to match these moments. An impor-
tant extension for this estimation is that workers differ in their outside option based on
their current employment. We denote the outside option of a worker of searcher type s
as V;. We assume that each match between a permanent worker type x and a firm type
y produces a productivity f,, which does not depend on the worker’s previous employ-
ment. This determines the surplus of a match, f,, — Vs, which is itself a 60 x 10 matrix
derived from the 6 x 10 productivity parameters and 60 outside option parameters. We
do not restrict the productivities or the outside options in our estimation.

In addition, we assume a flexible parameter structure for the type-pair specific
matching technology. We specify the matching functions as Cobb-Douglas with Con-
stant Returns to Scale (CRS), M(c,d) = th,,c®vd*~*v, and estimate the matrices of
matching efficiencies 1, and elasticities a,. Finally, we estimate the vectors of search
costs. Identification tests suggested that type-specific costs for workers were not sep-
arately identified, so we restrict the worker search cost to a single scalar 6, while
allowing firm screening costs 6, to vary by firm type.

This parameterization results in 251 estimated parameters to explain 722 target
moments. Given that the system is massively over-identified, the model cannot fit
every moment perfectly. We therefore prioritize the moments we deem most important
for the economic mechanism: the 60 wage moments, the 60 transition moments, and the
2 AKM moments, placing lower weight in the GMM objective function on the remaining

fine-grained flow moments.

Estimation Results

The estimated model achieves a remarkable fit to the data, simultaneously matching
the detailed wage profiles, the complex matrix of worker transitions, and the aggregate
AKM moments. Figure 4.1 illustrates this fit. The left panel plots the mean log-
wages for each of the 6 worker types across the 10 firm types. The model (dashed
lines) tracks the data (solid lines) almost perfectly. Notably, while wages generally rise
with firm type, the profiles are relatively flat compared to the estimated productivities

(dotted lines), indicating substantial wage compression. The right panels illustrate
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the sorting patterns in stocks (top) and flows (bottom). High-wage workers (Types
5-6) are disproportionately employed by and move to high-wage firms (Types 8-10),
demonstrating strong positive assortative matching. The model replicates these flow
compositions exactly. This combination (flat wage profiles alongside strong sorting) is
the central empirical puzzle. The model’s ability to fit these moments simultaneously,
along with the high AKM sorting correlation (41%) and low firm fixed effects (4.2%),
suggests it successfully captures the underlying structure of the Swedish labor market.
We now turn to the estimated parameters to understand the mechanism driving these
results.

Figure 4.2 displays our estimated structural parameters. There is significant hetero-
geneity in productivity, search costs, matching efficiency, and elasticities. Two results
stand out. First, the outside options Vj, although completely unrestricted in the es-
timation, are estimated to be nearly equal to the current wages of the workers, with
only a few exceptions (as illustrated in the bottom-right panel of Figure 4.2). This
implies that firms yield huge monopsony power and that markdowns are large. Firms
capture most of the surplus generated by the match. This result explains the AKM
puzzle. Wages are determined primarily by the worker’s history (their outside option
Vs) rather than the productivity of the new match. This explains why worker fixed
effects are high (wages track the worker’s history) while firm fixed effects are small: a
high-productivity firm does not pay significantly more than a low-productivity firm; it
simply captures more profit.

Second, the most productive firm-worker combinations are not the ones that pay the
highest wages. The strong wage-productivity disconnect is shown separately in Figure
4.3. The correlation between estimated productivity f,, and wages w,, is close to zero.
This confirms the theoretical prediction of our firm-driven sorting regime. Because
high-productivity firms face inelastic labor supply (or effectively capture the queue),
they exert stronger monopsony power, flattening the wage gradient. Consequently,
wages cease to be a reliable signal of productivity. This finding provides structural
support for the hypothesis of Eeckhout and Kircher (2011) that wage data alone may be
insufficient, even misleading, for identifying sorting patterns in the presence of frictions.

Our estimation results resolve the apparent contradiction between strong sorting
and flat wage profiles. The resolution lies in the distinct roles played by workers and

firms, driven by the distribution of the match surplus. Figure 4.4 decomposes the value
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Figure 4.1: Matched BLM Moments and Model Fit.
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Figure 4.3: The Productivity-Wage Disconnect.
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of a match for each firm type (panels) and worker type (x-axis). The match surplus is
defined as the gap between the estimated match productivity f,, (red dotted line) and
the worker’s outside option V; (magenta line). The solid blue line shows the equilibrium
wage, which splits this surplus between the worker and the firm. Crucially, for the vast
majority of matches, the equilibrium wage is nearly identical to the outside option. This
confirms that firms exercise extreme monopsony power, capturing almost the entire

surplus as profit. This structure explains the AKM Puzzle: wages are pinned to the
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Figure 4.4: Firm Payoffs and Surplus Decomposition.
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worker’s history-dependent outside option Vi rather than the current firm’s productivity
fay. Consequently, wage variation is dominated by worker fixed effects (history), while
firm fixed effects are compressed, even though firms differ significantly in productivity.
The only notable exception occurs at the highest-paying firms (Types 9-10), where a
spike in screening costs (see 6, in Figure 4.2) forces them to pay a small competitive

premium, raising wages slightly above the outside option.

Firm-Driven Sorting. If wages are compressed and offer little signal of productivity,
how does the market achieve strong sorting”? Figure 4.5 visualizes the equilibrium
strategies and outcomes. The circles in the middle layer represent the submarkets for
each worker-firm pair. The size of each circle is proportional to the total match surplus
(fzy—Vs), and the pie charts within them indicate the surplus split: the vast majority is
captured by firms (top), with a thin sliver for workers (bottom). The largest surpluses
are generated by matches between Worker Type 1 and Firm Type 9, and Worker Type
2 and Firm Type 7. These are the most productive combinations available in the
economy. The lines connecting agents to submarkets illustrate the search intensities.
Worker strategies (bottom) are largely diffuse or uniform, reflecting the weak wage
incentives. However, firm strategies (top) are highly targeted. The thickest purple
lines emanate from firms targeting precisely those high-surplus matches (e.g., Firm
9 targeting Worker 1). Because firms capture nearly the entire surplus, they have a
powerful incentive to screen for these specific high-value matches.

This confirms that the market operates in a firm-driven sorting regime: the strong
sorting observed in the data is engineered by firms’ screening efforts ¢, which direct the

flow of matches toward high-surplus pairs, despite the lack of direction from workers.

Tension Between Surplus and Matching Technology. If firms aggressively screen
for high-surplus pairs like (Worker 1, Firm 9) and (Worker 2, Firm 7), why do these
matches not dominate the aggregate flows shown in Figure 4.17 Why do we instead
observe a prevalence of diagonal sorting (e.g., Worker 6 to Firm 10)? The answer lies
in the estimated matching technology, shown in Figure 4.2. While the incentive to
form off-diagonal, “ladder-climbing” matches is high (massive surplus), the feasibility
of these matches is constrained by low matching efficiency (¢,,). The estimation re-

veals that it is structurally difficult for high-productivity firms to successfully match
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with low-history workers, perhaps due to credentialing barriers or network segregation.
Conversely, “diagonal” matches (High-High and Low-Low) are technologically easier to
form (higher 1,,), even if the marginal surplus generated (fs, — V;) is smaller because
the worker already commands a high outside option.

This creates an inefficient but persistent dynamic in the labor market: Firms expend
significant screening effort trying to find high-surplus “diamonds in the rough” (the
thick screening lines in Figure 4.5 targeting submarkets 1-9 and 2-7), but the matching
friction severely limits the realized volume of these transactions. The market settles
for a high volume of “lower-net-value” assortative matches because they are the path

of least resistance, not because they are the peaks of value creation.

Welfare and Misallocation

The decoupling of wages from productivity has significant welfare implications. The
inefficiency is not merely distributional; the monopsony distortion actively prevents the
formation of the economy’s most productive potential matches.

The green line in Figure 4.4 plots the planner-prescribed wage w”?": the shadow
price required to induce efficient worker application strategies. In almost all submarkets,
and especially for the high-productivity pairs, the equilibrium wage is substantially
below this efficient level. The gap between the green and blue lines represents the
Monopsony Markdown and acts as a tax on match formation. Because firms depress
wages to capture rents, workers have insufficient incentive to direct their search effort
toward the high-surplus (but difficult-to-match) opportunities like the (1-9) pair.

The consequence is a specific form of misallocation. The economy’s first-best matches,
those that generate the largest net surplus by moving low-wage workers to high-productivity
firms, are systematically under-formed. Although firms exert screening effort to find
these matches, their effort is unilateral. Without the corresponding wage signal to in-
duce worker search effort, the matching rate remains inefficiently low, constrained by
the low technology parameters.

The planner (taking into account the matching technology) would prescribe a radi-
cally different wage structure: significantly higher wages for these specific high-surplus
matches to “pull” workers toward them, overcoming the matching friction. Instead,

the competitive equilibrium leaves these gains on the table, settling for a high volume
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of lower-surplus assortative matches. This suggests that the observed sorting pattern,
while strong, is fundamentally constrained by the inability of the price mechanism to

guide workers toward the highest-value opportunities.

5 Conclusion

This paper develops a unified theory of monopsony power based on information fric-
tions in job search. We model both firms and workers as choosing probabilistic tar-
geting strategies, subject to endogenous information costs. This framework nests both
random and directed search as limiting cases, and delivers a tractable wage-posting
equilibrium with a closed-form wage equation that isolates the structural determinants
of monopsony power. Crucially, our model reveals a novel firm-driven sorting mecha-
nism: firms can exercise substantial market power, compressing wages and flattening
worker incentives, while still achieving strong assortative matching through their own
costly screening efforts.

We show how wage markdowns emerge endogenously from the interaction of five
structural channels: information frictions on both sides of the market, labor market
tightness, equilibrium sorting, and the sequential nature of wage setting. Our the-
oretical analysis predicts that strong sorting can coexist with extremely flat wage-
productivity profiles if firms drive the sorting process. This theoretical prediction re-
solves a central puzzle in the empirical literature, reconciling observed strong sorting
with low pass-through of firm productivity to wages.

By estimating our model on detailed moments from the Swedish labor market (Bon-
homme, Lamadon, and Manresa, 2019), we provide quantitative evidence that the mar-
ket operates precisely in this firm-driven sorting regime. The estimation reveals extreme
monopsony power, with wages pinned near workers’ outside options, generating large
markdowns and a striking disconnect between wages and productivity. This simulta-
neously resolves the empirical puzzles of how strong sorting can coexist with flat wage
profiles and how large markdowns can coexist with the small firm fixed effects found in
wage data.

However, this alternative sorting regime comes at a significant social cost. The
severe wage compression means workers are under-incentivized to direct their search

towards the economy’s highest-surplus matches. The market thus systematically under-
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produces the most productive (and often off-diagonal) pairings, leading to substantial
misallocation. While firms diligently screen for high-value workers, their unilateral
efforts are insufficient to overcome the dampened worker incentives and technological
frictions. A constrained social planner would prescribe significantly higher wages for
these highest-value matches to induce efficient worker search, implying that optimal
policy could raise wages and welfare without reducing the number of matches.

Our framework offers a tractable and empirically-validated alternative to models
that impose wage-setting rules or estimate reduced-form elasticities. By deriving wages,
applications, and sorting jointly from primitives, we clarify the mechanisms behind
monopsony and provide a powerful diagnostic tool for analyzing the efficiency and eq-
uity of market outcomes. This model can serve as a go-to tool for evaluating policy
interventions aimed at correcting labor market inefficiencies. Such policies could include
modifying the game structure (e.g., promoting simultaneous search or ex-post bargain-
ing), enhancing wage transparency to better align workers’ incentives with productivity
signals, or implementing a minimum-wage schedule with a gradient. A uniform mini-
mum wage could inadvertently compress the incentive structure further, but a minimum
wage that varies by, for example, expected productivity or firm type could strategically
re-steepen the wage gradient for high-value matches, thereby incentivizing worker search
for these misallocated opportunities. These interventions could shift the market away

from the inefficient firm-driven sorting regime, fostering greater dynamism and welfare.
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Appendix: Submarket Myopia and Equilibrium Mul-
tiplicity

In this section, we analyze a behavioral variant of the firm’s optimization problem char-
acterized by submarket myopia (or narrow bracketing). In the fully rational model,
firms internalize that drawing more applicants of type x expands the aggregate queue
dy, which compositionally dilutes the frequency of all other applicant types 2’ # x (gen-
erating cross-submarket information spillovers). Under submarket myopia, the firm’s
hiring division optimizes the contract for type x while treating the composition of the
rest of the queue as a fixed parameter.

'y

. . L L. o
Mathematically, this assumption imposes that cross-type derivatives are zero: ==% =

Owzy
day, , . . . . Oagy
0 and P 0 for all ' # x. The own-type derivatives remain intact: By =

ayy(1 — agy)Zs,. We allow the congestion elasticities E,, and E,, to remain general,
accommodating both internalized matching elasticities and the case where congestion

is taken as given (E,, = E, = 1).

Al. Firm’s Optimization under Myopia

The worker’s problem is unaffected by the firm’s cognitive assumption, leaving the
29,
lfzgywly%Epzfl) )

The myopic firm maximizes expected profit Y,,. Differentiating with respect to wy,

effective application semi-elasticity as Z,, =

Oazy
Owzy

and applying the myopic derivative yields:

ay, . ) . .
awjy - ya;pry(I)bey [Za:ypr(fﬂcy - wmy) - 1] - 0ya:}cy<1 - amy)zxycﬂ? - 07

where C; = g, (z)(Ingy(z) + A,). Dividing by 6,a;,24,q, () ¢y Ep, provides the general

wage condition under myopia:

(1 — asy) Egy 4 1 — agy 0,/0, 1
E E

px px ¢a:y Zxy E pT

(5.1)

w;y:fwy 1 -

Similarly, differentiating with respect to g,(z) utilizing the myopic cross-elasticity
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. _ WayZeyBqy - .
oy = 000 yields:

Y,
dqy (7)

= 5ya;y¢my<f:cy_wwy) [Eyqy + @zyqy(I)Epm]_eya;y [0y (1 — @4y ) O + (Ingy(x) + 1+ Ay)] = 0.

M — Wzy Zzyqu

e (1—ag,)C,, we can isolate

Defining the myopic information spillover as G

the screening intensity:

M
1-GaY

L+ wWay 2y Bgy

)
In Qy(@") + Ay = Q_y¢ry(fry - Wwy)qu - (5.2)
y

A2. The Myopic Congestion-as-Given Model (E,, = E,, = 1)

We now evaluate the specific case where firms are myopic and agents treat the congestion
rate as a fixed constant (E,, = E,, = 1). Under this assumption, the wage and
screening spillovers perfectly cancel out, allowing us to recover a highly tractable closed-
form solution.

Substituting E,, = E,, = 1 into the wage condition (5.1), we have:
y/ 0y

Y y( Y y) Qy(m)( y) Y

>

Multiplying by w,, reveals that the right side is exactly equal to the myopic spillover
Gr. Thus, G} = wWeyZeyPay(foy — Way) — wWay. Substituting this identity into the
numerator of the screening FOC (5.2) yields:

0

) .
In Qy(x) + 1+ >\y = e_y [bey(fwy - wxy) + wxyzzy¢xy(fzy - w:vy)] -1+ Q_yG%
Y Y

) )
Ing,(z) + Ay = 9_y [Py (fay — Way) + Way] = 9_y¢xyfxy'
y y

This confirms that the interior shadow cost is exactly C, = g, () (Z—Zqﬁw fay — 1). Sub-
stituting this simplified C,, directly back into the wage equation (5.1) yields:

* 1 ey/éy 6y
Wy = fay — 53— — m(l — Qay)qy () <9—y¢xyfxy - 1)

Ry
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i 1 6,/6
Way = foy — 53— — (1 = aay) foy + (1 — agy) o/ o
Zxy Qb:ny

Rearranging terms, we recover the wage equation where the worker is evaluated strictly

against their demographic share rather than a cross-applicant outside option:

0,/0, 1

¢wy thcy '

Wry = Qayfoy + (1 — aay) (5.3)

A3. Hessian Curvature and Equilibrium Multiplicity

The interaction between the congestion assumption (£,,) and the Multinomial Logit ap-
plication response dictates whether the matching market exhibits a unique equilibrium
or multiple local coordination equilibria. This property is governed by the curvature of
the firm’s revenue function, H,, = %'
Taking the second derivative of the expected revenue component yields a structural
bracket dependent on the application elasticity:
0%y

H,, o KzgyEm + %) (Foy — Way) — 2%} .

Let p, = ’g—jpz(y) denote the absolute probability of application. Differentiating the

effective elasticity 2, and factoring the expression yields:

2E,, — 1+

(Epm - 1) - %
1= 20y way(Epe — 1) |

Substituting this relation into the structural bracket governing the revenue cur-

vature, B = [<2§ypr + gjjc?;) (fay — Way) — 22@4, and factoring out Z,, provides the

exact condition for local concavity:

Ep—1)— 2=
2B, — 1+ e ~ 1 1“)]—2}.

1-— zgywxy(pr -1

B =z, {ézy(fxy — Way)

To establish conditions for global uniqueness, we evaluate this curvature in the fric-
tionless limit (6 — 0). As information costs vanish, the unadjusted elasticity diverges
(zgy — 00). Provided the matching technology strictly penalizes congestion (£, < 1),

the denominator 1 — 22, way(Ep, — 1) diverges to infinity, driving the fractional term
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inside the inner brackets to zero. Simultaneously, the effective elasticity converges to a

1
way(1=Epg)

The asymptotic sign of the firm’s revenue curvature (H,,,) is therefore determined

finite bound: limgy_,o 2, =

by the limit of the inner expression. For the objective function to be strictly concave

(ensuring a unique equilibrium), this limit must be strictly negative:

B _ fxy - W:cy

lim —

0—0 Ry

To evaluate this threshold condition explicitly, we substitute the interior myopic
wage equation. By isolating the shadow screening cost from the unconstrained first-

order conditions, the general target wage can be algebraically simplified to:

W= f {1_(1_amy)qu}+1_axy0y/5y_ 1
Ty — JTY

E pr gbzy gxy Epac '

px

In the frictionless limit, the direct screening cost term vanishes (6, — 0). Substituting

the limiting bound i = Wy, (1 = Ep,) yields:

(1 - azy) qu:| B w;y(l - pr)

lime?, = fo |1
lmwxy fy |: pr pr

6—0

Multiplying by Ej. and solving for wj, isolates the fundamental base wage:

éi_l)l(l)w;y = fay [Epe — (1 — aazy) By .

foy—wi . . ..
== back into the uniqueness condition
Ty

Substituting the firm’s markup ratio,
(5.4) yields the exact requirement for a globally strictly concave revenue function in

terms of the general matching elasticities:

(1 —Ep +(1— awy)qu) 2E,,; —1 <9 (5.5)
Epe — (1 — agy) Egy 1-E

px

This complex inequality can be solved algebraically to reveal a clean threshold for
global concavity. Let X = (1 —ay,)E,,. Expanding the condition (1 — E,, + X)(2E,, —

1) < 2(1—E,;)(E,: —X) and canceling the common quadratic and cross-terms reduces

49



the requirement precisely to:
1= Epp > (1 — aqy)Eyy.

To guarantee that the firm’s objective function is globally strictly concave, this condition
must hold for any endogenous queue composition, meaning it must be satisfied for all
azy € [0,1]. Rearranging the inequality with respect to the demographic share a,

yields:
1-F

px
E .

qy

gy > 1 —

For this inequality to hold universally, even in the worst-case scenario of a highly diffuse
queue where a worker’s type constitutes a negligible fraction of the applicant pool
(azy — 0), the right-hand side must be strictly less than zero. This imposes the
following restriction on the congestion multipliers:
1;3—5’””>1 = by, + By < 1.

This makes it clear that under myopia, the assumption of workers and firms taking
congestion as given (E,, + E,, = 2) always leads to multiplicity in the directed search
limit. We can further express this requirement in terms of the underlying physical
congestion elasticities. Since Ej,, = 1+ ¢4, and E,, = 1+ £4,, the condition requires
Epp + Epg < —1.

Alternatively, substituting the structural definitions of the matching elasticities

(Epe = €me + (1 — agy)ema and Eyy = €,,4), the global uniqueness condition becomes:
Eme+ (2 — agy)ema < 1.

Because this must hold for all a,, € [0,1], evaluating at the supremum (a,, = 0)
provides the necessary and sufficient technological condition for unconditional global

uniqueness in the frictionless limit:
Eme T 26ma < L. (5.6)

This inequality reveals that Constant Returns to Scale (e, .+¢&m4 = 1) is insufficient
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to guarantee global uniqueness across all market structures as information costs vanish.
Under CRS, diffuse submarkets (a,, — 0) fail the concavity condition, allowing the
application elasticity to diverge and reintroducing multiple local coordination equilibria.
Therefore, unconditional global uniqueness requires either strong Decreasing Returns
to Scale in the matching technology or strictly positive information frictions (6 > ) to

structurally bound the labor supply elasticity.
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