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Abstract

The skill gap in geographical mobility is entirely driven by workers who report moving for a new job.
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surpluses ease the frictions which impede job search in general, they also help overcome those
frictions (specifically moving costs) which plague cross-city matching in particular. | reject the
alternative hypothesis that mobility differences are driven by variation in the moving costs
themselves, based on PSID evidence on self-reported willingness to move. Evidence on wage
processes also supports my claims.

Keywords: Internal migration, job search, education, skills
JEL codes: J24; J61; J64

This paper was produced as part of the Centre’s Labour Market Programme. The Centre for Economic
Performance is financed by the Economic and Social Research Council.

I am grateful to Alan Manning for his support at LSE. This study was part of my PhD thesis at
University College London, and | thank my supervisors Steve Machin and Jeremy Lise and examiners
Marco Manacorda and lan Preston for their support and advice. | also thank David Albouy, Dan
Black, Mike Elsby, Eric French, David Green, Caroline Hoxby, John Kennan, Barbara Petrongolo,
Steve Pischke and Jan Stuhler for helpful comments, as well as seminar participants. | gratefully
acknowledge financial support from the Economic and Social Research Council and the Royal
Economic Society while at UCL.

Michael Amior is a Research Officer at the Centre for Economic Performance, London
School of Economics and Political Science.

Published by

Centre for Economic Performance

London School of Economics and Political Science
Houghton Street

London WC2A 2AE

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or
transmitted in any form or by any means without the prior permission in writing of the publisher nor
be issued to the public or circulated in any form other than that in which it is published.

Requests for permission to reproduce any article or part of the Working Paper should be sent to the
editor at the above address.

© M. Amior, submitted 2015.



1 Introduction

It has long been known that better educated individuals are more mobile geographically; see
Greenwood (1975) for a survey. Recent evidence suggests the effect is causal (Malamud and
Wozniak, 2012; Machin, Salvanes and Pelkonen, 20121). Figure 1 plots US cross-county mo-
bility rates for household heads?, by age3 and education®, based on the March waves of the
Current Population Survey® (CPS). The skill mobility gap is driven by the under-35s; and
among this group, college graduates are about one third more mobile than non-graduates.

But, this obscures much starker patterns. Figure 2 shows the gap is entirely driven by
workers who report moving county for job reasons. Among those aged 25-34s, 2 percent
of high school dropouts make job-motivated moves annually, compared to 7 percent of the
postgraduate-educated. There are also positive education effects among older workers. This
steep skill gradient is swamped by a large quantity of “non-job” moves® (primarily family and
housing-related), whose frequency is (if anything) decreasing in education. The fact that low
skilled workers so rarely move for job reasons is concerning, given that they suffer dispropor-
tionately from local business cycle volatility (Hoynes, 2002).

I argue the obstacle to low skilled mobility is exactly that which impedes low skilled job
finding more generally: meager job surpluses (or returns to a match), irrespective of geography.
Table 1 confirms that workers with limited education do suffer lower job finding rates.” And
I claim the impact on cross-city job finding is particularly debilitating: the small surpluses
in low skilled matches are usually insufficient to fund the cost of migrating. This effect is
reinforced by slim investment in cross-city search by both workers and firms, as well as limited
job creation. The overall impact is larger for the young, as they make more job transitions.

For the most part, the previous literature has relied on a location choice framework. This
yields two possible explanations for the skill mobility gap. Either the low skilled face large
moving costs, whether due to financial constraints, lack of information or home attachment
(Greenwood, 1973; Topel, 1986; Bound and Holzer, 2000; Wozniak, 2010; Kennan, 2015).8

I'These studies exploit randomness from the Vietnam war draft in the US and a Norwegian compulsory school-
ing reform respectively.

%In each household, I define the head as the individual with the greatest predicted earnings power. Earnings
power is predicted using a Mincer regression of log weekly wages on a detailed set of characteristics (see Appendix
A for further details). In households with multiple predicted top-earners, I divide the person weights by the number
of top-earners.

31 restrict attention to the over-25s. This helps ensure my results are not conflated by individuals leaving
college. In any case, I exclude those who explicitly report moving primarily to attend or leave college: these
account for 2 percent of the remaining cross-county migrant sample.

41 define five education groups: high school dropout (less than 12 years of schooling), high school graduate
(12 years of schooling), some college (between 1 and 3 years of college), undergraduate (4 years of college) and
postgraduate (5 or more years of college).

3T use the March CPS files organized by IPUMS (King et al., 2010).

The prevalence of other reasons for moving is consistent with Yagan’s (2014) finding that migration is largely
“undirected”: a large fraction of migrants do not move to cities with better employment opportunities.

"The difference is moderate among the unemployed, as documented by e.g. Mincer, 1991, and more substantial
among the inactive.

8Gregg, Machin and Manning (2004) suggest that college graduates have weaker home attachment, having



Or they face narrow geographical differentials in expected disposable income, whether due to
transfer payments and housing costs (Notowidigdo, 2011) or labor productivity (Lkhagvasuren,
2014; Davis and Dingel, 2012). See also Moretti (2011) for a survey.

My hypothesis also emphasizes the role of productivity and out-of-work income. But, I
consider migration in the context of broader job search. This approach follows an early study
by Schwartz (1976), later echoed by Wildasin (2000). Given the specialized skills of better
educated workers, they argue both applicants and recruiters search in more locations (including
their own) for the ideal match. This is irrespective of any complementarities between particular
skills and locations.

I build on these ideas in two ways. First, I study these processes using an equilibrium
model®. This yields new insights. Rather than just emphasizing match dispersion in productiv-
ity (or skill specialization), the model show it is the expected job surplus more generally which
matters. In particular, the average productivity of labor (relative to out-of-work income) and job
tenure are also important contributors to the expected surplus and therefore mobility (Table 1
documents a steep negative skill gradient in separation rates; see also Mincer, 1991). This point
illustrates the common determinants of immobility and joblessness. My second contribution is
to test the mechanisms outlined in the model using new empirical evidence.

The model is a multi-city version of the Diamond-Mortensen-Pissarides framework set out
in Pissarides (2000). There are many identical cities, each with its own matching function
over local unemployed workers and vacancies. But, workers and firms can also participate in a
national matching function involving agents in all cities: this is the source of migration. Once
a match is made (in either market), a random productivity parameter is drawn independently of
geography; and the match is consummated if both parties accept. Importantly, workers pay a
fixed matching cost (or “migration cost”) on accepting a national market job offer.

While matching is random within markets, search is somewhat directed: workers and firms
choose how intensively they search (or advertise) in both the local and national market. Local
markets are effectively integrated geographically, with the extent of this integration driven by
the national search intensity, which itself is endogenously determined. This set-up contrasts
with Moen’s (1997) textbook directed search model, which restricts agents’ search activities
to a single submarket (there is no national market). The same can be said of the competitive
model of urban labor markets developed by Roback (1982). There also, workers are restricted
to operating in one of many distinct local labor markets, with migration interpreted as “spatial

arbitrage” between them. Molho (2001) makes a similar point.'°

already left home to study, though Malamud and Wozniak (2012) dispute this hypothesis. Both these studies
propose that long-distance job search is more costly for lower skilled workers, whether due to a lack of information
or fewer social contacts in other cities. In addition to these ideas, Bound and Holzer (2000) suggest a lack of assets
may constrain the set of location choices, especially if house prices are higher in desirable cities.

9Schwartz (1976) does not present an equilibrium model, and Wildasin’s (2000) argument is descriptive.

10Recent work by Beaudry et al. (2012; 2014a; 2014b) has integrated job matching into urban frameworks,
with each city having its own matching function. But, they do not allow for matching across cities. In contrast,
Jackman and Savouri (1992) argue that internal migration should be interpreted as cross-city job matching. More



I do not include multiple skill groups in the model. Instead, I explore the effects of changing
key parameters on the cross-city mobility of homogeneous workers. The model offers two
explanations for the skill mobility gap. Either skilled workers face lower cross-city matching
costs. Or larger job surpluses facilitate more cross-city matching, despite prohibitive moving
costs. Larger surpluses arise in the model from higher average productivity (relative to out-of-
work income), larger dispersion in match quality, or a lower separation rate.

On assuming identical cities, notice I rule out the possibility that the mobility gap is driven

by large net flows of skilled workers to particular locations.'! T

show in Appendix A that this
is consistent with the evidence: even in comparisons across detailed occupation groups, net
flows across states in (self-reported) job-motivated migration vary little with skill level.!? For
example, net flows of bankers across states are not much greater than net flows of hairdressers.

It is notoriously difficult to evaluate the role of moving costs in the skill mobility gap, and
the debate in the literature attests to this. Some studies have inferred moving costs in differ-
ent skill groups from a structural model, whether by estimation (Kennan, 2015) or calibration
(Lkhagvasuren, 2014). I take an alternative approach, imputing moving costs directly from
subjective responses in the Panel Study of Income Dynamics (PSID).

In the 1970s, the PSID asked respondents whether they would move away for the sake of
a “good” job. 50 percent of employed and 73 percent of unemployed workers answered yes,
and these fractions vary little with education. Among those answering yes, the PSID asked for
the lowest wage offer which would tempt them to move. I impute migration costs by taking
the difference between this wage and the average wage the worker earned through the previous
year. Again, it turns out this imputed cost varies little with education. Of course, this exercise
is only valuable if these subjective responses are informative about true costs; and I show they
do have explanatory power for future migration decisions. Also, I find no evidence that lower

skilled workers systematically overstate the likelihood of a job-motivated move.

recently, Manning and Petrongolo (2011) have studied the geographical extent of labor markets, using a model
where workers simultaneously apply to jobs in multiple locations. Using British data from public employment
agencies on applicants and vacancies, they find that labor markets are very local: the utility of job offers declines
exponentially at around 0.3km from a worker’s residence. But, they argue higher skilled markets are likely to be
broader. Marinescu and Rathelot (2014) estimate the model using job application data from the US. Also, Lutgen
and der Linden (2013) have developed a cross-city search model to explore the implications of more efficient
online job search.

"Such a view might sit comfortably with evidence on various agglomeration effects. For example, Wheeler
(2001) argues that skilled workers benefit from larger urban wage premia arising from market size externalities
and complementarities in production. Costa and Kahn (2000) suggests instead that large cities offer better oppor-
tunities to college educated couples (it is more likely that both spouses will find a good job match). And Diamond
(2013) argues that college graduates are attracted by the amenities (such as better schools and low crime) which
endogenously arise in skill-intensive cities.

121t has long been known that gross migration flows dominate net flows across locations (Shryock, 1959;
Schwartz, 1971; Jackman and Savouri, 1992; Wildasin, 2000; Coen-Pirani, 2010). Indeed, this fact is central
to Wildasin’s contention that migration is driven primarily by the specializations of individual workers and firms:
these idiosyncratic matches dominate aggregate adjustments between local areas. It has also been documented
that the ratio of net to gross migration is smaller for better educated individuals (Folger and Nam, 1967; Schwartz,
1971; Lkhagvasuren, 2014). In Appendix A, I show this result is driven by job-motivated migration in particular,
and it also holds for comparisons across detailed occupation groups (not just broad education groups).



If moving costs do not account for the mobility gap, what does? The PSID also asked
whether there were better jobs available in other cities. Higher skilled workers were more
likely to say yes; and fewer of them reported not knowing. This suggests skilled mobility is
driven by greater availability of valuable job matches and better information on these matches:
these are corollaries of larger surpluses in the model. Indeed, I present more direct evidence in
Appendix B of intensive (and geographically broader) search by firms and workers in skilled
markets, based on employer and labor force surveys respectively. And I also show that vacancy-
unemployment ratios tend to be larger.

While job surplus cannot be observed directly, it can be inferred from the dispersion of
wages accepted by an individual over time. Using the Survey of Income and Program Par-
ticipation (SIPP), Fitzgerald (1999) shows that skilled workers are indeed subject to larger
innovations in hourly wages!?; and I report similar findings below. I also attempt a simple cal-
ibration exercise: given the distribution of imputed moving costs from the PSID, my estimates
of skill differences in expected surplus are of sufficient magnitude to explain the skill mobility
gap.

Advocates of cost-based explanations for the mobility gap have often emphasized evidence
of a spatially inelastic supply of low skilled labor. In particular, Bound and Holzer (2000), Woz-
niak (2010), Notowidigdo (2011) and Amior and Manning (2014) find that the low skilled are
less likely to leave their city following a slump in local demand.!# This view is also supported
by results from Kennan (2015). On estimating a dynamic structural model of migration'>, he
finds that much of the observed mobility gap is not explained by geographical wage dispersion,
whether aggregate-level or individual-specific. His model assigns the residual to unspecified
“costs”.

But, these findings are not at odds with my claims: my definition of “moving costs” is
somewhat limited. For example, Gregg, Machin and Manning (2004) and Malamud and Woz-
niak (2012) argue that cross-city job search is more costly for the low skilled. But, I exclude
these “information costs” from my moving cost definition. Rather, I interpret such frictions as
an endogenous response to a small expected surplus, mediated by meager investment by firms
in long-distance advertising. Fundamentally, it is the small gains to employment (irrespective
of geography) which discourage low skilled workers from leaving cities suffering local shocks.
I show how this result can be derived from my model.

One particular piece of evidence, relating to speculative migration, lends credibility to this

emphasis on search intensity. In the main exposition of the model, I rule out the possibility

3This finding is not well known, because much of the literature on earnings processes has focused on monthly
or annual earnings, rather than hourly wages. As it happens, there is little systematic effect of skill on the volatility
of monthly earnings.

4Topel (1986) and Bound and Holzer (2000) suggest this explains the large local wage volatility suffered by
the low skilled (as documented by Hoynes, 2002). And Gregg, Machin and Manning (2004) relate this inelastic
supply to the large local differentials in low skilled jobless rates.

5The model is based on Kennan and Walker (2011), who use it to measures the responsiveness of cross-state
migration to expected gains in lifetime income.



of moving to look for work without a job in hand. Given the risk involved (as Molho, 2001,
emphasizes), such speculative moves only account for 3 percent of cross-county migration.'®
But, despite the steep skill gradient in job-motivated migration in Figure 2 (largely driven by
moves for specific jobs), the lower skilled are more likely to make speculative moves. As I
show in an extension to the model in Appendix C, this is a natural consequence of a small
expected surplus and meager investment in cross-city search. Given the poor integration of
national markets, the low skilled are forced into this risky strategy.

The key point is that low skilled immobility is less a cause of joblessness, and more a
symptom of the low returns to work associated with limited human capital. This matters for
the policy debate, given growing calls for relocation assistance for the unemployed (see e.g.
Ludwig and Raphael, 2010; Moretti, 2012).

In the following section, I set out my cross-city matching model. And in Section 3, I
show how match productivity and the job separation rate affect cross-city mobility and other
outcomes of interest. As I show in Section 4, there is little support in the PSID for claims that
moving costs vary by skill. But, wage processes from the SIPP are consistent with large skilled
job surpluses. I also document the evidence on speculative job moves; and I argue the negative
skill gradient in non-job motivation (illustrated in Figure 2) casts further doubt on the moving

costs explanations. I conclude in Section 5.

2 Model

2.1 Overview

I set the model in continuous time. The economy consists of a measure 1 of workers and J
identical cities, where J is large. Each worker is characterized by an “origin city”, with an
equal measure of workers assigned to each city. These origins determine workers’ access to
local job markets, as I explain below. Origins are fixed, irrespective of migration histories.

Workers are either employed or unemployed, and the latter receive a flow utility b. For
simplicity, I assume that only the unemployed search for work. But, I sketch an extension with
on-the-job search in Appendix C: the key results are unaffected. Firms are homogeneous and
are free to open vacancies in any city. Each firm employs a single worker to produce a single
output good, with price normalized to 1.

There are two frictions which impede job matching. The first is the cost of search. In this
model, agents can engage in both local and national search. There are J + 1 job markets, each
characterized by a distinct Cobb-Douglas matching function: J local markets and one national
market. Only workers of origin j and local firms have access to city j’s local market; but all
agents have access to the national market. Unemployed workers of origin j choose local and

national search intensities s7; and sy, at a cost %}@Xs%( j in market X = {L,N}. And similarly,

16Based on the March CPS between 1999 and 2013.



firms choose advertising intensities a7 ; and ay;, at a cost %yaxc@( i I allow the search cost
parameters Y;x and Y,x to vary by agent type and market X7, though this is unnecessary for
the main results. Notice that an origin j worker and a firm located in j can meet through both
the local and the national market. But, since there are many cities, the likelihood of the latter is
negligible.

The second friction is a matching cost m > 0, paid by workers on acceptance of a national
market match. Assuming there is no cross-city commuting, m can be interpreted as a one-off
moving expense. Once a worker loses his job, he returns to his origin city at no cost.

When a worker and firm are matched, a productivity y is drawn from some distribution F,
where F' is independent of city. Matches are consummated if the job surplus exceeds zero, and
the wage is set according to a Nash bargain.'® Matches are separated at an exogenous rate &,

though I show in Appendix C that the key results are merely reinforced if 0 is endogenous.

2.2 Matching

The flow of matches in the national market is:

2 (Svu,anv) = (syu)® (ayv)' —* (1)
where u and v are the total measure of unemployed workers and vacancies, and sy and ay are
the average national search and advertising intensities. This approach of integrating search and
advertising intensity into the matching function follows Pissarides (2000): the two arguments
of z represent the aggregate search intensity of workers and firms respectively.

The local matching function in city j is identical:

-«

(2)

— — — o/ _
z(Sejuj,anvi) = (Snjus)” (an;v;)
where u; is the stock of origin j workers and v; the stock of local vacancies. §7,; and ag; are the
average local search and advertising intensities, among city j’s workers and firms. Since cities
are identical, u; = %, vj= % §pj =35 and ag; = ay, for all j.
And so, per unit of search in market X = {L, N}, the matching rates for workers and firms

_ l-o _ —o
are (?—X 9) and (”f—x 9) respectively, where 6 = - denotes the market tightness.
X X u

7For example, search might be more costly in the national market because of costly travel and costly advertising
in national media outlets.

8The precise rent sharing rule is not important, as long as both wages and profits are increasing in job surplus:
this ensures that both workers and firms invest resources in search effort.



2.3 Worker and firm values

Let U; be the unemployment value of workers of origin j. Given the symmetry of the model,
Uj=U forall .19 Specifically:

- 1-o
a A 1
rU=b+ Z max < Sx _—XG Ux——}/sxs)z( 3)
B sx Sx 2
X={L\N}
where, for each market X = {L, N}, workers choose the optimal search intensity sx. Assuming
cities are large, workers take the average search intensity Sy as given. r is the discount rate,
and Uy is the expected value to the worker (before the match quality is revealed) of a match in

market X. Specifically:

Ux = /max {Ex (y) —U —mx,0}dF (4)
y

On discovering the productivity of a type X match, the worker accepts if Ex (y) — U > my,
where Ey is the employment value and my is the matching cost. As described above, my = 0

for local matches, and my = m > 0 for national matches. The employment value is:

rEx (y) =wx (y) +6 (U — Ex (y)) (5)

where wy (y) is the negotiated wage, given match type X and a productivity draw of y. This
equation also accounts for the expected loss of value from a random job separation, arriving at
rate O.

The problem faced by firms is similar. Unlike workers though, firms choose the city j that
yields the largest vacancy value:

V = maxV; (6)
J

In a spatial equilibrium, V; =V for all j, where:

= —o

N |

V=¥ max{ay (‘f—Xe) Vx — ~Yuxd} (7)
X:{L7N} ax SX 2

The intuition is identical to above: for each market X, firms choose the optimal advertising

intensity ay. Assuming cities are large, firms take the average advertising intensity ay as given.

Vy is the expected value to the firm of a match in market X, where:

191 do not grant workers a choice over origin cities. But despite this, the value of unemployment is still invariant
across origins in equilibrium (because of the symmetry of the model). Consequently, an equilibrium with U; = U
would still exist if I allowed workers to choose their origin. But, that equilibrium would be unstable because
workers and firms would be better off if they all clustered at a single location, minimizing search and matching
costs. In this framework, I could ensure stability by incorporating diminishing returns to locations (whether
through the local production function, congestion externalities or imperfectly elastic housing supply). But since
this is not my focus, I keep the model simple and assume fixed origins.



Vx = / max {Jx (y) —V,0}dF (8)
y

The match is consummated if Jx (y) > V. The value of a filled job Jx (y) varies with market X,

because the wage bargain is affected by the matching cost:

rlx () =y—wx (y)+6(V—-Jx(y)) )

The intuition behind this equation is identical to (5). Conditional on the draw of y, I define the

match surplus gross of the matching cost as:

Sy) = Ex(y)-U+Jx(y)—V
1
= S -U—Y) (10)

A match in market X is accepted if S (y) > my, or equivalently if y > Jiy, where:

Vx =rU+rV+(r+68)myx (11)

If so, the surplus net of the matching cost is shared according to a Nash bargain:

Ex(y)—U—mx=9[S(y) —myx] (12)

where ¢ denotes the bargaining power of workers. The equilibrium wage can be derived by

substituting equation (5) for Ex (y) in the Nash bargain:

wx ()= (y—rV)+(1—9)(mx+rU) (13)

2.4 Search effort choices

For market X, the first order conditions for search and advertising intensity are:

— -«
w=2 (Cf—"9> /maX{S(y) — mx,0}dF (14)
YYX SX y
and ) a
g =9 (Cf—xe> /maX{S(y)—mX,O}dF (15)
’YLIX SX y

respectively. Clearly, search and advertising intensity are larger in local markets. This is be-
cause (1) the search cost is smaller (Y7 < Ysv and Y, < Yan) and (2) no matching cost m is
paid.

In equilibrium, all workers and firms choose the same search and advertising intensities, so



§x = sx and a@x = ax. The first order conditions then yield a simple expression for the relative

SX | ¢ Yax
A 29 16
aX 1 — d) Ysx ( )

This varies with market X if either workers or firms have a comparative advantage in national

search effort of workers and firms:

search. Substituting this back into the first order conditions yields:

0 (1—97x /
=P (120 %Xy S(y) — my. 0} dF 17
o %X( ; m) [ {5(3) = mx.0) a7
and o
- . g
ax = %X‘b (T‘p]’;—ie) /maX{S —my,0}dF (18)

Also, notice that applying the first order conditions to equation (3) gives:

. I-a 2
rU:b+% <%9) Y [q)/max{S mX,O}dF] (19)

X={LN} 7’0)‘('}’
in equilibrium. Similarly, applying them to (7):

- 2
vl (ﬂe) Y % {(1 —¢) [ max {S(y) —mX,O}dF] (20)
X—(IN} Yox Yax

And combining equations (19) and (20):
rU—b ¢
Voo 1—¢

where the ratio of the unemployment to vacancy value is increasing in market tightness 6.

0 21

2.5 Job finding and migration rates

Let p be the job finding rate. This can be decomposed into local and national components:

p = pL+ pn, where:

1-a
px = sx (a—XQ) [1—F (¥x)] (22)

-
= ﬂ(ix (1 54)9) /ymax{S(y)—mx,O}dF- [1—F (3x)]

for X = {L,N}, after substituting (16) and (17). The equilibrium unemployment rate is:



o
U= ———
5+p

And since [ have assumed that only the unemployed search for jobs (and migrate), the migration

(23)

rate U is:

0
o= pyu= J’:IL (24)

2.6 Equilibrium

I have so far described three key equations: (10), (19) and (20). But, these contain four un-
knowns: U, V, S(y) and 6. To complete the system, I impose a free entry condition. Suppose
the cost of opening a vacancy is fixed at V, so firms have an incentive to enter the economy as

long as V > V. In equilibrium, the following condition must be satisfied:

V=V (25)

The equilibrium wage wy (y), search intensity sy, advertising intensity ay, finding rate px and
migration rate ( can then be solved as a function of the unknowns above using (13), (17), (18),
(22) and (24) respectively.

3 Impact of job surplus

3.1 Impact on local matching

In this section, I show how larger job surpluses (driven by the match productivity distribution
or separation rate) ease both the frictions which impede job search in general and cross-city
matching in particular. I first focus on the implications for local job finding, ignoring migration.
To this end, I suppress the national market to ease the exposition. This effectively collapses the
model to a single city.

To simplify the exposition, I assume the productivity distribution F is uniform with y €

[y — 0,5+ o]. The expected surplus accruing to a random match is then:
1 o N2
S(),0}dF = — (y—b —rU —rV 26
/ymaX{ (v),0} 4G(r+6)(y +o—rU—r ) (26)

where rU = rU — b is the expected return to job search activities.

It is simple to show that the expected surplus is increasing in y — b and o and decreasing
in 6. Notice first that, according to (26), this must be true if U is held constant. In particular,
the impact of o follows from an option value argument: since all jobs with negative surplus are

rejected anyway, only the upside from growing dispersion will affect the expected match value.

10



Next, notice the expression for U in (19) can be simplified by substituting (21) for 8:

"= (ﬂ)zi - ;<¢/max{5(y) ()}dF)2 é (27)
% 2}’50;4}/5206 y ,

This shows that U is increasing in (and fully determined by) the expected surplus. It then
follows that both U and the expected surplus are increasing in j — b and ¢ and decreasing in .
I set out the complete derivations in Appendix D.

A larger expected surplus also materializes in a tighter labor market. This can be seen in
equation (21), as @ is increasing in U, with the vacancy value fixed at V. Intuitively, given
the free entry condition, firms respond to larger surpluses by creating more vacancies. And in
equilibrium, firms trade off larger job surpluses with smaller hiring probabilities. I confirm in
Appendix B that vacancy-unemployment ratios are indeed larger in skilled markets, using data
from the Conference Board.

What is the impact on search effort? Consider first the decision of firms. Substituting the
first order condition (18) into (20) gives:

1 2

rV = EVaLaL (28)
Notice that %}/aLa% is the instantaneous advertising expenditure by individual firms. Since V
is fixed in equilibrium, (28) shows that this expenditure depends only on the advertising cost
YaL, and not on the productivity parameters. Intuitively, firms exhaust the rents from the larger
surplus through entry, as manifested by tighter labor markets, and not through advertising.?’
Having said that, I show in Appendix D that vacancy durations must be longer when surpluses
are larger (as markets are tighter?!), so firms do spend more on advertising over the life of each
vacancy. I also present evidence in Appendix B from employer surveys that skilled vacancy
durations are longer, with more human resource hours invested.

In contrast, the number of workers is fixed by assumption; so they do increase their instan-
taneous search expenditure in response to larger surpluses. To see this, substitute the worker’s
first order condition (17) into (19):

.1,
rU = E%LSL (29)
where %}/SLS% is total search expenditure. I have shown above that U is increasing in ¥ — b and
o, so the same must be true of sz. This effect is driven fundamentally by the larger expected

surplus and amplified by the increase in 6. I present supporting evidence on workers’ search

2014 a world where entry is somewhat restricted, the effect on market tig