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Abstract

This paper investigates the strategic behaviorrimis and workers in an equilibrium
job-search model with on-the-job search. We intoadine possibility of the adoption by
both workers and firms of a “wage secrecy norm”ttirdluences the information
structure in the market. By doing so, we endogestrategic decisions that firms must
make about whether or not to match their employeatside offers. Our model presents
settings under which workers’ information sets hdpe outcome of the market in
respect to wages, wage profiles, and search ityensie describe the conditions that
make firms and workers better off by adopting anmative standard of wage secrecy, in
which workers do not discuss their wages and fimysose secrecy policies.

We show that the degree of competitiveness in theket for labor may establish one of
three possible equilibria in steady state: whenleygps’ competitiveness is low, firms
apply a full information policy and match relatiyelfew outside offers; when
competitiveness is medium, firms apply a secredicypdand workers comply with it)
and discriminate among workers in whether or nanhtich outside offers; finally, when
the competitiveness is high, firms may increaseker®® wages to the non-searching

level and match all outside offers.
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I ntroduction

Our study probes the strategic behaviors of firmd @workers in a general-equilibrium
job-search model with on-the-job search where fisgiswages. When a worker receives
an outside job offer, h/her employer may retairehiy matching it. But since workers
control the intensity of their search, the offertaléng policy creates a moral-hazard
problem: the more probabile it is that the firm wilatch the offer, the more searches will
perform, inflicting a cost on the firm. Previousudies addressed this problem by
allowing firms either to provide workers with upwlasloping-tenure wage contracts
(Burdett and Coles, 2003) or to commit to a speatfatching policy (Postel-Vinay and
Robin, 2004).
This study makes two main contributions to thi® lof literature. First, it integrates the
two strategic tools of the firm (wage contracts anadtching of outside offers) in one
model and allows us to explore the complementar substitutional effects of those
tools by endogenizing the firms’ strategic matchidgcisions (along with more
conventional wage setting). Second, it introdudes possibility of the adoption of a
“wage secrecy norm” by both workers and firms. Thedel provides a setting within
which the workers’ information set shapes the omte®f the market in respect to wages,
wage profiles, and search intensity. Under someigea conditions, firms and workers
are better off adopting a normative standard ofexsgrrecy, in which the former conceal
their matching behaviors and the latter do notudisdheir wages. Secrecy mitigates the
negative effect of the moral-hazard problem of iaig by allowing firms to match only
a selected segment of workers; by the same tokediminishes workers’ ability to
accurately estimate the return to search and,ligehienits search intensity.

*kk
The economic impetus behind this study originategshe importance of the flow of
workers from one workplace to another. This flonmajor source of labor supply — in
some markets, up to 50% of new jobs are filled impleyed workers— is the result of

both active and passive on-the-job search (OJS)u$&ehe notion of active and passive

1 Longhi (2007) reports that according to the British LFS (Labour Force Survey), in 2005
almost 10% of the active population in the UK were actively looking for a job; 45 % of them
were unemployed while 50% already held jobs.



search to cover the wide variety of searching behavthat workers invoke: some
routinely expend time and effort in searching nelsj and soliciting outside offers;
others do as little as allowing potential employerglimpse at their personal profiles on
social network Web sites. Either way, a growing benof workers, especially the young
(Pissarides and Wadsworth, 1994), participate moraloyal employment relationship in
which rent-seeking searches and wage bargainivgeleetincumbent firms and poaching
firms are common. Naturally, incumbent firms, esgcin a competitive labor-market
environment, try to confront this problem lest @rim profits severely. They may do this
by giving workers a greater incentive not to seafo offering wage and/or non-
monetary compensation) and/or by inducing worketsta quit (by matching the outside
offers that they receivé).

The goal of the paper is to propose a more gerthedry for firms’ and workers’
behavior in such an environment. The study is basea search and matching model that
provides a very useful canonical framework for #malysis of labor-market frictions,
specifically various conflictual circumstances beén employees and employers.
Although on-the-job search have appeared in varimaslels since the late 1970s
(Jovanovic, 1979; Jovanovic, 1984; Mortensen, 1988)as Pissarides (1994) who first
developed a model including on-the-job search, &inirag function, and non-cooperative
wage behavior.

This study joins a line of inquiry in the literatuthat combines equilibrium search
models (see Mortensen 2003 for a survey) with eambttheory (see Bolton and
Dewatripont, 2005, for a review). The initial premmiin this literature is that workers'
search intensity is strongly related to their walyortensen and Pissarides (1999)
showed, within a fixed-wage posting framework, thigther paid employees search less
actively. (This helps to explain why higher payifigns have lower rates of labor
turnover.) An immediate evolution occurred in Stewg€2004) and Burdett and Coles
(2003), who allowed firms to offer upward-slopingge tenure contracts. The latter
study presented a model in which workers and fianeshomogeneous, firms make take-

it or leave-it offers, and workers search while &yed. Within such an environment,

% Note that from this point forward, the term matching in refers to the act of matching
outside offers by the current employer



they showed that all firms offer wage-tenure castgahat imply a smooth increase in
any employee's wage with tenure.

A parallel and empirically driven branch of thisll of research focuses on the
importance of on-the-job search and matching inlarimg and estimating wage
dispersion among workers of equal ability (Postaday and Robin, 2002a and 2002b).
More recently, Postal-Vinay and Robin (2004) sttldy effect of a commitment not to
match on workers’ search decisions: when seards eos set to zero, a plausible pattern
is the emergence of a dual labor market, with “bgais at low-productivity, non-
matching firms and “good” jobs at high-productivitgatching firms.

As mentioned, one of the main issues in the liteeabn matching is the moral-hazard
problem. Matching is profitable for firms: when anker receives an outside offer, the
firm may retain h/her and maintain h/her outputd(éme associated profits) by matching
the offer. Without matching, the worker quits ahé hiring firm loses h/her production.
From the worker’'s point of view, however, matchimgreases the return to search.
Therefore, the stronger the probability of matchitige more searches employees may
conduct. More active searching damages the firmalme again it must either match
(losing some of the labor surplus) or not matctsifig the entire labor surplus). The
outcome of this moral hazard may be suboptimal hiagcthat may lead workers to
over- or under-search.

This study proposes a solution to the moral-hagzaablem by introducing a wage-
secrecy norm. When secrecy is exercised, workersrazertain about the actual extent of
matching inside their own firm. Since matchinglissely related to the return for search,
this uncertainty may eventually mitigate workersarghing activity. As an example,
consider a very simplified case in which workersowdffer in productivity level know
only the average level of matching. This vaguemdssvs firm to match only such offers
as are tendered to the most profitable workers.oMaegall level of search activity is kept
low because workers cannot know who will be matciedl who will not.

Similarly, we construct a model in which firms' sgie shocks determine the individual
worker's productivity. Although this productivitg unknown to the worker, we assume
that workers can identify colleagues who resembtamiselves. At full information, a

worker can observe wage changes among these swwolikers and induce the firm’s



matching policy accurately. When secrecy is intaatl) however, workers experience
difficulties in estimating the expected matchindi@o Under secrecy, before a worker
decides to search, s/he has only one availablecsonir information: the number of
similar workers who left the workplaceThis signal, however, is not perfect because
workers cannot differentiate between the noisy @sscof job destruction and quitting
occasioned by an unmatched outside offer. Cledrtipe number of quitting workers is
relatively high, matching is expected to be low aie versa.

The structure of information with secrecy has twaimresults. First, the average high-
productivity agent underestimates her matching g@odidy and, therefore, does not
search intensively. (As a parallel, the averagepoaductivity worker overestimates her
matching probability but is not prompted to seaorh this account.) Second, under
secrecy, contrary to the openness scenarios, aircgutoportion of workers search
anyway: the individuals who obtain a better sigalabut the realization of matching at
their workplace. Due to their advantage, these eiwrkan use the firm’s biased matching
behavior to their own benefit — and to search. fE#seilts suggest that some proportion of
rent-seeking on-the-job searching may be attribtdesgcrecy.

In the model, secrecy is generated following aslenimade by the firm. However, since
the entire body of information is available to werk (collectively but not personally),
we consider an additional constraint to secrecykeis’ consent. Absent such consent,
workers may easily defeat the firm’s secrecy polbgysimply revealing to one another
all necessary information. We assume that if sgcieaot in the workers’ best interest
(at leastex antg, firms cannot persistently keep information secfenless some
compensatory transfers are availafilejowever, this study focuses mainly on secrecy in
respect to wage changes, which, we believe, aren emere common and less

controversial.

3 Around 50% of job quitting among young employees traces to direct switching to a new
workplace (Parsons, 1991).

4 From a more realistic perspective, as wage secrecy is practically illegal in some countries
(Edwards, 2005), it is very hard to assume that a firm under regular market conditions can
force its employees to accept a complete wage secrecy regime without their consent. In real
life, secrecy depends on collaboration with the entire headcount; hence, even when the
incentives are relatively week we would expect workers to eventually violate the norm when
it harms them.



The common wage-secrecy norm prohibits any disobosidl individuals’ remuneration
data and is self-enforced in formal and informalysvaAt the informal level, several
behavioral sanctions sustain the norm. For exangnhee people deem pay information
very intimate® they considered it rude and inappropriate to hedsbout their wages.
On the other side of the scale, people who delibraeveal their (high) wages are
considered arrogant and obnoxious. At the formakllewage-secrecy policies are
widespread among employers; Lawler (2003) found tmy 3.5% of the largest US
firms have an “open pay-information system.” Theesgith of the secrecy norm,
however, varies across cultures, groups, and cistames.

Previously, Danziger, and Katz (1997) also suggkstat the role of wage secrecy is to
reduce effective labor mobility. In their model, geasecrecy prevents free flow of
information about the nature of outside optiongllbws firms to increase an employee’s
wage without changing the firm's cost scheme driaalft because other workers are
oblivious to any wage change made or outside ofieusd. Thus, the firm retains its
most valuable workers even when they can get &ibgtb offer. Consequently, wage
secrecy makes risk shifting feasible but avoidsetkigeme inefficiencies caused by the
rigidity of binding job contracts. This explanati@nvalid for highly competitive markets,
but in these cases it appears that wage secrgagtia specific part of a broader “trade
secrets” secrecy. Furthermore, it does not fullgrass internal firm issues.

The last part of this study is devoted to solvihg general equilibrium problem. We
present the free entry condition and illustrate gb&ential dynamic toward steady state.
Our general equilibrium results suggest that thgrele of competitiveness in the market
for labor sets one of three steady-state equilibvleen employer competitiveness is low,
firms apply a full information policy and match aglely few outside offers; when
competitiveness is medium, firms apply a policysetrecy (and workers obey it) and
discriminate among workers in respect to matchintside offers; finally, when the

competitiveness is high, firms may increase work&eges and match all outside offers.

5 On the basis of a survey, Fox and Leshem (2004) found that people prefer to discuss
expenses more than they do income and that talking about income and wealth is considered
highly intimate.

6 To the best of my knowledge, there are no available data on differences in secrecy levels
among countries.



The rest of this paper is organized as follows:ti8ec2 presents the model; Section 3
profiles the characteristics of equilibrium in atg equilibrium environment; Section 4
extends the results to a general equilibrium sgtéind provides a series of computed
examples; and Section 5 concludes and discussesdineresults.

2 The M odd

Consider a labor market in a steady state within irdmite-horizon overlapping
generation framework. A unit mass of atomistic vesskfaces a unit mass of competitive
firms that produce one good. Workers live in twaig#s only and can be either
employed or unemployed. Their utility function isnply their wage. Workers and firms
are assumed to be risk-neutral with no discouef rat

Firms produce an output at a constant return tdestechnology. Productivity is
heterogeneous: when a new worker is assigned wrlgolace, an individual productivity
shock determines her productivity level. Produtgivinay be high or low with equal
probability. Inside the workplace, workers are sdrtinto production units that are
differentiated by productivity. In high-productiyiunits, each worker produces A (A>1)
in any period; in low-productivity units, each werkproduces 1 in any periédVorkers’
productivity does not change over time at the saeplace but does change when
workers switch to a new employer, with no covaratathe previous productivity.
Whenever they hire a new worker, firms pay a lumprsadjustment cost of T. The
difference between high and low productivity isuaeed to be large enough that A-1>T,
meaning that it is profitable to move a “low-protivity worker” into a high-productivity
position if possible.

7 These two assumptions do not affect the natuoeiofesults and we use them for simplicity. Moreove
risk aversion among workers generally increaseptisétive effects of secrecy.

8 Possible Intuitions: this may reflect two diffetéevels of capital. With high capital per workeach
worker’s marginal productivity is high and vice sar Another intuition: some project are urgent aeny
profitable for the firm others are not, by allocatiworkers the firm sets their productivity. Thirduition,
there are differences in the “personal chemistgtileen workers and their managers. Some workers are
doing well and others do not. The quality of relathip is orthogonal to workers’ ability and itisss
specific.



Job destruction is generated by an exogenous sich@ocessd;; denotes the job-
destruction probability at firm i in period®tThe job destruction paramet@r is drawn
from a uniform distribution®;; -U[0, D] where 0 < D < 1. Job destruction occursyanl
the second period of production. Workers who Idsartjobs may immediately reenter
the labor market like all other unemployed workgrst lose their tenure and, therefore,

lose the chance to receive outside offers).

2.1 Searching and Hiring

Workers and firms are paired in a costly undiretedrch process. Firms meet workers
via two channels: workers who actively seek wonkefmployed workers and on-the-job
searchers) approach firms and firms can activedyckefor workers and poach employed
workers from other firms. Poaching involves a aafsh (the cost of attempting to poach
one employed worker irrespective of the outcomthefattempt). Workers experience the
situation the other way around: on the job, workersounter an outside firm at
probability A (0<h<1) and may increase their match intensity by seagcactively. In
this case, they pay a cost of ¢ and raise the pililysof matching to 1.

The reservation wage of workers is b. We assumeetingloyers may not pay any wage
below this due to minimum wage la#s"* The minimum wage is upper-bounded by 1-T,

meaning that hiring workers for low-productivitygtions is still profitable for firms. We

also assumé < 1 — g — ¢ (which does not always overlap with the previoasdition,
because ¢ might be smaller thge)nwhich ensures that searching may be an option fo

low-productivity workers (wheh > 1—§—c searching is never optimal for low-

productivity workers, our model becomes degenerate

9 Notation note: as the model is fully symmetric and as we discuss steady state equilibrium,
the specific notation for firm (i) and time (t) in all parameters and variables will be omitted
below unless when they are needed for clarification.

10 Were they not forced to pay the minimum wage, firms might claim workers’ entire surplus
by offering them a very low wage at the first job contract — much as Postel-Vinay and Robin
(2004) found, where matching firms can attract workers although they pay them less than
their previous employers did. We would like to preclude this type of behavior by firms.

11 Burdett and Mortensen (1998) present an equilibrium framework that allows for on-the-job
(OTJ) search in addition to unemployed search and in which the minimum wage shifts the
equilibrium wage offer distribution up and results in higher wages for workers without
negative efficiency effects.



Workers who are unemployed (either because thegtaree beginning of their life in the
first period or due to job destruction in the setq@eriod) are paired with a firm at

probability 1. Workers can meet only one outsiden fper period.

2.2 Matching and Outside Offers

When an employed worker is contacted by another {pursuant to active or passive
searching by the employee), the incumbent emplmger either try to retain h/her or not.
The decision on matching outside offers is madiatbeginning of each period and is
unit-specific. It is also the outcome of the infaton structure in the market (which is
predetermined by the firm). Finally, matching i¢eated by the firm’s decision on wage
contracts. Let fi(w*) denote the matching decision for a wage 6f(ke{l,h}) with
information structure j g{full information, secrecy}). For brevity, we willisually use
the shorter notation of 'mm" (0<m*<1) to express the firm’s matching policy toward
low- and high-productivity workers, respectivelyotid that =1 means that the firm
matches any offer and“w0 means that the firm never matches. We allowsitmapply

a mixed strategy, i.e., to choose to match offatg sometimes (0<fix1).

2.3 Wage Contracts

Firms wage-discriminate. When it meets a workdmm offers a hiring wage, w, which
depends on the specific worker's employment stgiusductivity level, and bargaining
power (actually the value of her work for the indaent firm). Wage contracts are long-
term contracts that can be changed only by mutgraesnent. This means that firms can
only increase the current wages of employed workers

When a worker switches jobs, the only source ofagevincrease is matching. Hence,
whenever a firm decides not to match, an outsida fnay attract the employee by
offering her an epsilon wage increase. In this cHs® worker experiences no wage or
utility change by switching workplaces.

Whenever matching occurs, both firms enter a Bedtgmpetition over the worker. The
result of such a competition resembles a “seconzk @uction.” The winning firm pays
epsilon above the value of the worker to the loging. Table 1 illustrates the possible

results of such a competition.



Table 1: Results of Matching an Outside Offer
Poacher High-productivity job Low-productivity job
Incumbent Value for poacher: A-T Value for poacher: 1-T
Low-productivity Job; w=1 w=1-T
Value for incumbent: 1 the worker moves the worker stays
High-productivity Job; w=A-T w=1-T

Value for incumbent: A

the worker stays

the worker stays

2.4

Workers know the parameters and structure of thelendut do not know their

Information Structure

productivity type (h/l) and, therefore, do not kndive relevant matching policy of the
firm (i.e., the policy that will be applied to thefrthey search). As workers are grouped
into units, they do know who the other membershefunit aré? They always observe
any co-worker how leave the workplace inside tloswn unit (without knowing what
the reason for quitting was).

We consider two states of information: opennesssaadecy.

2.4.1 Openness

Under openness, workers are aware of any changeyico-worker’'s wage. Since this is
the only source of wage increases, workers cag fliicover their firm’s offer-matching
policy and their own productivity level. We assuthat the number of workers in each
unit is large enough that wage openness always ends full productivity discovery.
Actually, as the following sections of this papkow, a worker needs to see only one co-
worker’'s wage change in order to obtain all neagssdormation. Note that since the
firm is the driving force of changes in the infoima structure, it will most likely
publish information about workers’ productivity ks, its own matching policy, and
wage changes. This information, however, is noalbé (actually, firms always have an

12 The model may hold even if workers only have some informative signal about their
productivity level. To simplify the calculations, we stretch this assumption into full
knowledge.

10



incentive to deceive and underestimate productigitgd matching probability) unless

workers can verify it.

2.4.2 Secrecy

Under secrecy, workers do not reveal their wagesatth other, observe wage changes,
share information, and disclose the fact of thelr-$earching, if any. Firms, in turn, do
not supply any information to their workers. Thelyosource of information is the
observation of workers who quit; each worker magestee workers who stop showing
up. Now, workers quit for two reasons: job desinrctand unmatched outside offers,
solicited and unsolicited. Based on the known patans, workers can estimate the
matching policy and, as a result, their own prowhtgt Note that the ability of workers
to accurately estimate their type is affected by distribution of job destruction. As D
increases, the signal quality weakens.

It is assumed that the information sets are indéget) thus, each worker estimates unit
productivity on her own. Technically, we assumeat #very worker knows N (different,
older-generation) workers in h/her unit and caneols when they leave the workplace.
Such a structure is needed in order to limit tteednical effect of the stochastic process.
The various sampling sets make sure that the fiannot respond to a specific

destruction shock that would complicate our analy/si

2.5 Scheduling

Since this is an overlapping-generation model, tox@rlapping generations work
together at any point of time. The time sequenes ifollows:

First period 1. All new unemployed workers meet a firm. 2. Brmeveal the
productivity of the specific job. 3. Firm tenders“take-it or leave-it offer”; workers
reply. 4. Production. 5. Workers discover the oldeneration’s wage information. 6. A
quitting observation takes place (in view of thiormation structure).

Second period1. Workers estimate the probability of belongimg Ttype H. 2. Firms
revalue their contracts and may increase waged/oBkers choose their search intensity

13 In reality, workers join the firm continually; therefore, each worker’s information set is
different. This leads us to a similar outcome in regard to the actual information-gathering
process.

11



(1/0) based on their wage, their estimated typd, the expected matching behavior of
the firm. 4. Exogenous job destruction takes pldiced workers reenter the labor force
similarly to the first period). 5. Workers searabr for receive unsolicited offers (at
probability A). 6. Poaching firms tender outside offers; incunmid@ms match them or

not (where applicable). 7. Bertrand competitionetakplace among competing firms

(where applicable). 8. Workers move / stay witlhwidhout wage change/ 9. Production.

3. Partial Market Equilibrium

We first analyze the system within a partial edpitim framework by taking. as
exogenous and discarding the free-entry and matkatance conditions. We
characterize the outcome of the system in respestarch decisions, on the one hand,
and matching policy and wage offers, on the otlardh Our analysis proceeds from the
full-information case to the secrecy case and eamed with a discussion of optimal

information-policy considerations.

3.1 Definition of Equilibrium

A steady-state equilibrium is the trio of wagestehang policies, and search intensities
under a specific information set (secrecy or fafbrmation), in which the set of wages
Wi, wh,, wio,,wl,) and the matching policyn( ,m") maximizes the firm’s
expected profit subject to optimal search inteasi' ,s") that the employees choose.
The search intensity, in turn (expressed in 1/m$y maximizes workers’ utility given

their wages and the expected matching policy.

3.2 Full Openness
Under a full-information regime (i.e., opennessyrikers know exactly what their type is.
As a result, firms separate their maximization tiorcin respect to each productivity

level. They also acquire the ability to discrimmaimong workers.

Proposition 1.:
* Under openness, wages and matching policies ararable.
» Equilibrium exists under each of the three follogvgtrategies:

i. Minimal wage, partial matching, no searfw’_, = b, m* = M*(b)}

12



ii. High wage, full matching, no sear¢w/., = w*, m* = 1}

ii. Minimal wage, full matching, searcfw., = b,m* = 1}

where:MX (b,c, T,1) is the maximum matching frequency beneath whichikers at
productivity level k (h or I) will not search.
and:wX (b, c, T, 1) is the wage beyond which workers will not searenewhen the firm

fully matches.

Proposition 2:
The main characteristics of the partial-matchingidiQrium are:
* Low productivity workers are always matched moranttnigh productivity
workers.
« Up to a given difference in productivitie&d < A =3 — b ), workers with
high-productivity jobs are more likely to qdift.
* Without search, workers in high- and low-produdtivjobs have the same

expected wag¥.

The next subsection constructs the results ofififidiFmation equilibria and provides
intuitions for the proofs of the foregoing propasits. Since the equilibrium problem is a
“Stackelberg equilibrium” problem, we solve it bginig backward induction: we start
with the worker’s reaction function and then anelyhe decisions of firms. To make

matters clear, we devote a separate subsecti@acttopgoductivity level.

3.2.1 High-Productivity Workers’ Decision

We start by analyzing the decision that high-prodity workers will make. At the
beginning of the second period, workers comparg gected utilities with or without
search (given their productivity level). Note thahen matching takes place, a high-
productivity worker will expect to be offered a veagf A—T at 0.5 probability and of 1-T
at 0.5 probability depending on the level of praduty at the poaching firm.

14 Proof in Appendix 5.
15 Proof in Appendix 5.

13



The expected utility without search is the expedadh from wage without an outside

offer plus the expected wage after receiving aardiivith or without matching):

E[(ul,|NS, wi,, mh)]
=£[1-6,) [(1 ~Dwley + A fmt (I B 1 - mh)wggz]] +6;b)|

1)
Likewise, the expected utility with search is thepected wage, with or without

matching, less the search cost:

E[(ul,|S, wi,m")| = E [(1 —0i¢) [mh (AZ;T + 1;—T) + (1 -mMwh, — C] + 6, b]
2)

Note that the cost, c, is paid only if the workeesd not lose her job to job destruction.

We let M" denote the benchmark matching level that makeskeavsrindifferent to

searching and not searching. Comparing the forggeguations (NSS), we get:

h — . c
M Min (1_1)(%4_‘”?:2), 1 (3)

Workers will search whenevet> M" and will not search whenever” is lower (and,

by assumption, also equal). Whéf*=1 workers will never search regardless of the
actualm”. And whenM"=0, searching is always optimal (For any positiyénawever,
M™ is never zero).

Obviously, a firm can always set"=M"(w!*,) and, thereby, eliminate all searching.
Another possible alternative, however, is to setvhlue ofw!, so thatM™ will be 1.

We usew” to denote the wage level that quashes all seayciiespective of the

matching policy #"=1). Simple algebra yieldsw" = (%— T) — (1:1). Clearly, for

any wl, > wl, workers will prefer not to search (regardless lté probability of

matching). Since there is a minimum wage, howenerfirm can pay a wage below b.

Therefore, when (%—T) — (1:1) < b the firm will pay b and workers will never

search even if the firm matches all outside offelence:

wl, = Max [(% - T) - ﬁ, b] (4)

14



Note that whenw/,>1-T, outside offers of low-productivity jobs (whiggenerate a
maximum offer of 1-T) are not high enough to promainy wage change for the

worker®

3.2.2 The Firm’s Problem (high Productivity)

Firms set wages and matching policies in order &ximize their expected profit. Given

the constant return-to-scale technology and thaticigity of all workers except in the

productivity of their jobs, we can equivalently nraikze the expected profit per worker
hired in Period 1. The first step in the analysishow that it is almost never optimal for
a firm to allow searching. Our structure implieattivhen workers search and firms fail
to match, the firm’s expected profit per workerzexo because all workers quit. When
workers search and firms match all outside offéng, firm’s expected profit is the

average of the profit when the poacher offers &4pigpductivity job and the profit when

he offers a low productivity job:
E[(rfalsm=1)]=E[A-0);T+@A-1+T)] = (1-2)(T+=2) (5
Naturally, when workers search, the valuexdif, does not affect firms’ expected profit

(assuming that it is lower than 1-T).

We now compare the foregoing result with the exgaqirofit when wi, = wl, and

no one searches, with the limitation@f, <1 —T: 7

E[(ml NS, Wi, <1-T)] = E[(1-6) [(1 - DA - %) +3(4—1+2T)| (6)
Pluggingw/-, into the equation above and doing some algebrajetie
E[(mloNs, Wi, <1-T)] = (1-2)[(T +55) + ¢ (7)

Comparing (5) and (7) we can see that for ¢>0, eeR|(r/,|NS,wl, <1-T)] >

E[(n},|S)]. Note that Wher(E — T) < b the foregoing result does not hold.

(1- /1)
Whenever we have such a b, however, it is nevemapfor the worker to search (M=0)

and therefore a search equilibrium may not exist.

16 Consequently, the firm’s profit function also changes, of course.

17 This condition is important because otherwise the wage is higher than the maximum wage
offered by the outside offer of a low-productivity job. This means that the firm transfers a
rent to the worker and, therefore, has a smaller profit.
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Whenw!t, > 1 — T, it implies thatd > 1 + % and the profit function becomes:
E[(nl,|NS, W, > 1-T)] = E[(1-6,) [(1 —DA-FM +5(A-F"+ T)] (8)

Again, placingwl, into the above equation and after some algebrgete

E[(rlans,wi, > 1-T)] = (1-2)[(1-3) (5 +57) + 7] ©)
Comparing the above two profit values, we can des #tllowing search is more
(2-A)2c

profitable than offering a high wage only4df> 1 + Clearly, if 1 is high enough

A(1-2)
or low enough, this condition is never satisfiecowdver, a segment of in which
allowing search is more profitable than offeringthiwages may exist (if A is high
enough). As for partial matching, under some camakt we can findl such that it is
better to allow search and fully match than to offew wages with only partial
matching™® In sum, allowing workers to search is a feasibipiilébrium whenever
wl, > 1— T, meaning that the firm pays a higher initial walgan the post-bargaining
wage for outside low-productivity offers. In thisase, allowing workers to search
decreases the firm’s payroll expenditure. Since study tends to focus on matching
policies, full matching with or without searchingi{en the worker’s wages are paid) is
relatively similar (especially in a general equilitm framework). Therefore, we are
inclined to include the search equilibrium with tht@er full-matching equilibrium.

When the firm does not allow searching, its behav® limited to the set of
{{wh,, M"(wl,)} wherew/-, € [b,wl,] and M*(w/L,) is the no-search matching
value that we developed in the previous sectiortudlty, the only two possible wage
levels are the corner solutions: b amdl,. This happens because the firm's profit
function in this segment is either monotonic or hasingle minimum point inside the
segment?

Next, to discover the firm’s equilibrium behaviare need to compare the expected profit
under the two possible strategies, M"(b)) and ", 1). Clearly, if w" < b the firm

must pay b and match all outside offers. The moterésting cases involves" > b.

18 The intuition is that when A is high enough, matching influences the profit function more
than the starting wage does because more and more workers will receive an outside offer.
The actual condition is omitted because it is messy and non-informative .

¥ For a detailed proof, see Appendix 1.
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Given wlt,=b the compatible no-search matching policy

is M"(b) = Min [m,ll. Whenw" > b it also implies that the minimum is
2

Cc

. . 0 h - -
not binding® and we may plugM"(b) = (1_1)(%4_17)

directly into the expected per-

worker profit:

Ac(24T)

(1—,1)(%

E[(rl,|NS, b, M"(b))] = E[(1 — 6)[(1 — D)(A — b) + ] (10)

~T-b)
As we showed above (equations 7 and 9), the expgxtdit function at high wage is
dependent on the value @, in respect tal — T. Hence, the condition for preferring
the low-wage policy is:

« Forwl,<1-T:

1= ) b) 42D T+42) 4 11
A=DU=b) + ey > (T+57) + ¢ (11
« Forwh,>1-T:
A2+ N[ c . a1
(1= (A= b) + Gl (1-3)(5+55)+T (12)

Unfortunately, there are no strict and simple ctads for preferring one strategy over
the other. However, we may sketch the followingegahcharacteristics of the optimal
no-search policy:

I.  There is always a segmentbE [0,1,(A)] at which a partial matching policy is
optimal. The size ofi,is dependent on the size of A, which determines the
relevant profit function under full matching betwethe two possible values of
As.

c

Il.  For 12/121h51—m, all potential matching policies merge and

2

expected profits as well as matching behaviorsveagkes are equal.

[ll.  There may not be a segmentioivhich full matching is strictly optimal.

A+1 c

20 Proof: when b<wh === —T — c
2 -2

= 1.
a-n (%‘T‘(%‘T_ufx)))

it implies = <
P )

17



IV. If a value ofA for which full matching is optimal exists, for amygherA, full

matching weakly dominates partial matchffig.

3.2.3 Workers’ Decision (Low Productivity)

Workers in low-productive jobs expect a wage of is¥en the poaching firm is offering

a low-productivity type of job. Workers who are pbad by a firm that offers a high
productivity outside position, in turn, are expekcte leave their current firms and receive
wage 1. Now, mush as in the foregoing section, quakze expected wages under search
and no-search conditions to obtain the no-seardiehmag policy for a low productivity
job, M

M! = Min [ = I 1] 14)

(1—1)(1—§—w§=2
Observing the expected-wage equations for low-prtdty workers (not presented here
for the sake of brevity), we see that the decisodna low-productivity worker is
independent of any of parameters that apply toga-productivity worker in the same
workplace. This explains why firms are able to eliéintiate among employee¥! is
independent of A (the high-productivity parametensidicating that both no-search
matching values are separable. Comparffgwitn M", we find thatM! > M"* when
wh,=wl, =b and under any set of parameters. Figure 1 prevalenumerical
example of such a comparison (all computationsessispecifically indicated to the
contrary, are based on the following parameters2;AF=0.2; b=0.6; c¢=0.1; D=0.99).

Obviously, high-productivity workers are matchesslat any giveri .

2 Proof: see Appendix 2.
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Matching Probabilities under PM
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The corresponding low-productivity value of nonistawagew' is:
—1 _ T c
w —Max[(l—;)—m,b] (15)
Again, comparingy' to w", we see thaw” > w'. Workers in high-productivity

jobs gain more by searching and, therefore, denstmgher wage in order not to

searct?? A computed illustration is given in Figure 2.

3.2.4 The Firm’s Problem (at Low Productivity)

The firm problem regarding low productivity jobs wifferent as poaching high
productivity firm will always win the Bertrand corafition over the worker as they can
increase wages above the productivity level in Jobs. Therefore, matching helps the
incumbent firm keeps it employees only half theesasAs a result, matching is less
appealing for firms under this scenério

The solution to the firm problem follows the sanm®tsteps like the previous section.
First, we discuss the possibility of allowing séard@hen we prove that paying b is
optimal whenever the matching policyMg (w;_,), Last, we calculate the expected profit
on strategy(h, M'(b)) and compare it to strategy{ 1) and provide the characteristics
of the firms’ total behavior.

22 Note that this is dependent of the condition that A>1+t, which implies that the difference
in productivity is greater than the adjustment cost.

23 This result resembles Postel-Vinay and Robin (2004), who found that high-productivity
firms match and low-productivity firm do not match for the same reason: matching is not
profitable enough for low-productivity jobs.
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Potential Wage levels under Openess
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Much as in the high-productivity case, it is almostver optimal to allow workers to

search. Forw! < 1—2, allowing search is an inferior strategy. Whan > 1—%,

allowing search may be optimal at an internal segrmoé A where the search cost (c) is
very low?* Furthermore, when a firm chooses a no-search nmatgiolicy of M!, the
optimal wage level is the lowest possible and exjhat

Finally, to determine the firm’s equilibrium behaxj we need to compare its expected
profit under both possible strategies, M'(b)) and @', 1). The expected profit under
partial matching behavior is:

1)

(1—1)(1—%—1))] (16)

E[(rl=;|NS, b, MY (D))] = E[(1 — 6)[(1 — (1 —b) +

The expected profit under high wage and full matghs dependent on the valuei@fin

respect to 1-T. Hence, the profit function containsnternal minimum condition:
E[(mioo|NS,®Y)] = E[(1 - 6) |1 - (@ - @) + 2 MIN[T,1 - Y| (a7)
Again, there are no strict and simple conditionstiie preference of one strategy over the

other. However, we may describe several generabctexistics of the optimal no-search

policy for low-productivity jobs:

4 Proof: see Appendix 3.
% Proof: see Appendix 4.
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I.  There is always a segment afe [0, 4,] at which the partial-matching policy is
optimal. The size ofl; is dependent on the size of A, which determines the

relevant profit function under full matching amaihg two possible values 4f .

ll. Foranyl>A1>2A'=1 —ﬁ, all potential matching policies merge. Expected

profits as well as matching behaviors and wagegaquel.

lll.  There may not be a segmentbfon which full matching is strictly optimal.

IV. If there exists a value ol for which full matching is optimal, for any highg,
full matching weakly dominates partial matching.

Proof: see Appendix 2a.

3.3 Secrecy Equilibrium

Following our definition of secrecy as a socialmamather than just a policy, to establish
the existence of a secrecy equilibrium we neechtwsthat under secrecy both workers
and employers support the norm. Following Elst&8@)2° we assume that a social norm
Is sustained over time if workers and firms expecgain by applying iex ante This
means that all agents in the economy favor the rimefare knowing what their specific
job productivity will be. The difference betweemarm and a more traditional concept of
action or policy falls within the time framework.oNns are sustained if they are
beneficial for society in general. It is usuallytbase, however, that the norm is against
the immediate interest of some or all agents inatsrun setting’

The main features of the equilibrium under secrapy presented in the proposition

below:

Proposition 3:

» Under secrecy, all workers receive the minimal wéme

% For a comprehensive review of the evolution and persistence of social norms, see Hechter
and Opp (2001).

27 Cleaning is an example: we are all better of if nobody leaves garbage in the park. However,
when we finish our picnic and want to go home, our immediate interest is not to invest effort
in cleaning but rather to leave the trash untreated. Usually, if a norm is valid most people
will observe it even against their immediate interest. In our example, most people would
clean up after themselves.
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* Firms discriminate: high-productivity workers areatohed more under openness;
low productivity workers are matched less (if dj.al

* There are always some high-productivity workers wéarch

» Fewer high-productivity workers leave the firm éhsolute terms and relative to
the full-information case).

The construction of the secrecy equilibrium andoprfor the foregoing propositions
entail several steps. First, we define the inforomastructure and the workers’ estimation
process; second, we define the workers’ problemeursgcrecy and derive the best-
response search function; third, we discuss thétpraximization problem; last, we

derive the quitting and turnover flows.

3.3.1 Gathering Information
Workers use their individually collected quittindpservations to estimate their unit's
level of productivity. Each worker estimates to @hiof the two potential distributions
her specific observation belongs. On the basishi éstimation, the worker decides
whether to search or not. Quitting is the result tiifee elements: stochastic job
destruction, the ratio of workers who search (pet)uand the firm’s matching policy.
Hence, workers’ ability to differ between the twgés of productivity depends on two
elements:
1. The expected difference in quitting due to on-thie-pearch and matching (the
larger the difference, the easier it is to distisg}
2. The variance of the exogenous job-destruction m®¢the greater the variance,
the greater the vagueness and the weaker the béjgra
Denote €', s!) as the share of searching workEramong high-productivity/low-
productivity workers in Period t. (Since the modefully symmetric in respect of firms,
we omit any firms’ specific indexation when posseiblThe ratio of those who quit (the
number of “quitters” divided by total number of ead-period workers in the relevant

groupy” at Firm i in Period t in each unit, denotedddy (k = h, 1), is:

28 The full information case was a less general case where s* = st =0
29 From here on, all calculations in the model are made on the basis of such ratios.
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qie = 0ic + (1= 0,)[(A+ (1 = Ds{H(1 —m™M)] (18)
l
ale =0+ (1= 0,0 [(A+ A= DsH (1-5)] (19)
where §;, is the share of workers whose jobs were destroged:; (1 — A)s!) is the

l
share of workers who receive outside offers; &hd- m") and (1 —m?) indicate he

share of workers who stayed with the incumbent fifter matching. We define:

Q"= (A + - DsP)A-mh); @' = (A+ A -st) (1-2) (20)
and find that gives¥ andmk:
qt~U[Q", (1 - D)Q" + D] (21)
qte~U[Q", (1~ D)Q" + D] (22)

For any specific worker who observes one samplgufting information §;.), the
estimation problem narrows down into the abilitydentify which distribution generated
.- Denotep™ as the probability that a worker assigns to herkimg in a high-
productivity unit on the basis of observatiy}.

p" = prob [Gir € qiY] (23)
Due to the nature of the uniform distributiop” may acquire one of three potential
values: 0, 1, op™, which is the Bayesian-updated probability wifenis observed in the

segment where both}, andg;, are feasible:

h_ _1-0
p _2—Qh—Ql (24)

Note that wheneve@” < Q!, high-productivity workers do not assigft = 0 and low-

productivity workers do not hot" = 1.

3.3.2 The Workers’ Problem (Secrecy)
Given the estimated probability, we may now wrtie ho-search indifference equations
for workers. Generally, workers decide to searchefy expect to gain more by searching
than by not searching. Formally, this means:

E[(ue=|S,p")] > E[(u=2|NS, p")] (25)
When p"* =1 or p" = 0, the problem is identical to the full-informatigmoblem and,

therefore, the maximal no-search potential matchivligies are Mand M, respectively.
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When p"* = p", the problem becomes more complex. The utility sefarching is
constructed mainly from the probability of beingamigh-productivity unit multiplied by
the expected return to search, plus the probalfityeing in a low-productivity unit (1—

p) multiplied by the return to search under thanscio:
p" (m? (A+1 — T) + (1 -mMHw,_ 2) +

)y (mt (1=) + (= mbwe) — | i

El(u=|S,p")| = E|(1 -6
[(u 2| P)] ( )(1

(26)
The expected utility without search is given by:

A+1

E(utr=e NS, p")] = E[(1 = 6) [p" (1 = Dwicy + Al (S22 = 7) + 21 -

m?)wt=2> +(1-pM ((1 — D)Wy + Aml (1 — g) +2(1 - mé)wtzz)] +6; b]

(27)
Wheremk is the matching policy toward agents with k prdélity under secrecy.
Comparing equations (26) and (27) and doing soebah, we get:
T
prml (=T —wep )+ (1 - pMmb (1-L—w, ) 2 = (28)

For anyp”, when we placen” = M", m! = M!, we obtain equality. That is, playing the
full-openness policy is always feasible under secr&ince no agent will search in such
an equilibrium, the outcome is identical to thel-faformation case. This trivial case
shows that secrecy can be attained even when #ralbvesults in the market are equal
to those under full information. In this case, hoare workers and firms, do not express
active support of secrecy. Other alternatives &e possible under the same no-search
equation. Using the notation” = a"M"; mL = a!M!, for any non-negative"and awe
may rewrite Inequality (28) and draw the frontidrnmn-search matching possibilities
given w=Db:

A+1

pha'M" (2 —T—b)+ (1-pMa'M' (1-2-b)2 (29)

1-1

which yields the following search/no-search indiéigce equation:
ptal + (1 —pMal =1 30}

Equation 30 has an important immediate implicatinoms may choose a mixture of

matching profiles and workers still will not seardh specific case of interest is the
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Chart 1: The frontier of No-Search matching stregeg
(For a given f M', M")

corner case of maximum discrimination: firms mabalh-productivity workers’ external
offers as much as possible but do not match lowdytivity workers at all or match
them only after all high-productivity workers aratthed. Technically,I & set to 0 until

mM=1 and only then do firms start matching low-praility workers. Such behavior is

represented by the following equations:

1 ./h h_—1 . h_ L1 ash. ol (. ol —
p—hM <1 - a —p—h,ms—ﬁM,a—O,ms—O
h h 31
1Mh 1 h__1 h—1q 1_1_%. 1_1_% l (1)
p_h > - a —m,ms— ,a—l_ph,ms—l_ph

Chart 1 provides a simple graphic illustration loé fpotential matching strategies. First,
note that aM™ < M! the starting point is always in the upper trianglehe box. The
matching frontier is the set of values that keepskers on their indifference curve. Firm
may decide on the matching p&in”, m') at any point on the boldfaced interior line. The
slope of the line depends mainly on the value’®f The largerp” is, the steeper the
curve becomes. The corner solution is the caseemter indifference line touches the
bottom or the right side of the box. When the crosisit is at the bottomm! = 0. When
the curve reaches the right sida”” = 1 andm! > 0. Wheneverm! > M" (or &>1), it

is optimal for any agent who believes that befief> p" to search actively. The reason
is that when employers match more high-productiwtyrkers than they would in the
full-information case, it makes searching optinidhe employee has sufficient reason (=

a high enouglp™) to believe that she belongs to the high-proditgtivnit. As a result, all
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Matching behavior under secrecy
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workers wittp"=1 search. Note that in the other extreme caserendie=0, searching

does not take place becausg < M.

3.3.3 The Firm’s Maximization Problem (Secrecy)

Taking secrecy as a given, the firm’s maximizagooblem follows the same steps as the
full-information case with two exceptions: firsirths need to set the combination of
matching policies per productivity level"(ad) as the levels are no longer separable;
second, wages are also non-separable. Secrecy derttat workers should not know
what their type is. To achieve this, all workerssinbe paid the same wage in order to
sustain secrecy; thus! always equals

Much as in the openness case, firms need to cHmeiseeen paying the minimum wage
(b)*® and selecting a matching policy that is compatibign the no-search indifference
frontier, or paying a wage that is high enough limieate searching even when all
outside offers are matched.

Offering high wages under secrecy (denotedu§y is unique because both high- and
low-productivity workers earn the same wage (whergathe full-information case,

wh > w). Still, workers who are sure that they belongatbigh-productivity unit will

30 Above we saw that keeping workers on the no-search indifference curves always entails
paying minimum wage b. The same principle obtains in the secrecy case.

26



search even they receive a high wage,wds< w". By analyzing this equilibrium,
however, we find that it is never optimal: firmg'ofits are always lower under secrecy
than when they adopt high-wage full-informationiges of {w",1), @', 1)}. Thus,
paying a high wage under secrecy may never beceergiilibrium?*

We now develop the matching strategy under mininwage: w=w"=b. At this wage
level, firms can match, discriminate, or simplylda the full-information matching
strategies (which is feasible, as we saw above).

The quasi-full-information strategy [(b, Wb) ] and [b, M(b)] is the case where a firm
matches M(b) outside offers and workers never search (becdbey are on their
indifference curve in both productivity units). kll, under such behavior, the expected
profits, search intensities, and wages are equdhdse in the full-information case.
However, secrecy is still supported (albeit weak@ye possible important implication of
this result is that secre@er seis not a sufficient condition for the existencenaditching
discrimination.

To articulate the match-discrimination equilibriume first need to find the value of a
is.32 By construction, it is more profitable for thenfito match an outside offer to a high-
productivity worker than to match a low-productyvitffer. More specifically, the value
ratio (denoted by v) of short-run gains from matchhigh-productivity outside offers to

E+T A—

gains from matching low-productivity outside offess v = 27—=2+ L Under
2

T

secrecy, a firm may choose any combination of ath @nthat satisfies the no-search
condition for workers who have the perceptionp8f= p" (Equation 30). However, as
p™ is upper-bounded by 0.5, we find that a maximatudimination policy (setting al to

zero) is optimal, in the short run, wham" (p")M" > al(p")M!. This last inequality

T(1-b)
(1-b-T)’

yields the conditiond > 1 — which is always satisfied. Hence, under secrecy,

31 See proof in Appendix 6.
32 Note that the level of ab in a steady-state equilibrium is a result of a two simultaneous

equations because the number of “quitters,” the driving force of ph, is affected by the
probability of matching, which is a function of p™.
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all matching policies maximize ah given the no-skairontier.33 Having solved the
worker problem above, we may rewrite Equation (3hd present the matching

coefficients:

_ph

h
Lo
a = Min ﬁ,%]; al = Max [ 0,1—"”1 (32)

a" > 1 anda’! < 1. Also note that whe" = 1, we obtaina'! = a* =1 — the point
where all possible (secrecy and full-informatiotmagegies merge.

The immediate result of discrimination in matchisgthe initiation of search. When a
firm discriminates among its workers, it impliesathf high-productivity workers were
aware of its matching policy, they would searchwlgroductive workers, in turn, never
search because even when they discover their typgyrobability of a matching offer is
such that searching would do them no good. Undenesg, the proportion of searching
workers is given by the proportion of high-produitti workers for whonp”™ = 1. Using
the characteristic of uniform distribution,34 wenaaork out the volume of searching (in
probability terms). This portiors?, is a positive function of the distance betweért

andQ:

l_nh
Q" <@t - St = 5
L D(1-Q"h) (33)
(1-D)(@"-@YH
Qh > Ql N Si’,lt = -0

Note that in both segments (except the specifiatpmi Q! = Q", which we will take up
later in the discussion), the search volume is camtinuous around the no-search point:

for anya™ > 1 search will occur and begin at a sizable extent.

33 Note that this result is the outcome of firms’ maximization of profit per period
independently. This means that when a firm chooses its matching policy, it disregards the
effect of current matching on future information sets. Alternatively, it means that the firm
uses full discount rate. This assumption is very common in the research literature, following
the initial assumption of Burdett and Mortensen (1998) that firms maximize their steady-
state profit flows, i.e., do not discount the future.

34 The use of uniform distribution allows us to simplify our calculations. However, more
general distribution functions are expected to elicit similar results. Under normal
distribution, for example, the firm needs to set ak on the basis of a threshold level of ph:
Workers for whom p" is larger than the threshold will search; other will not. The only
difference is in the complexity of calculating this threshold, which is much less under
uniform distribution.
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Whenever a firm fully match-discriminates (in thense that it sets mh at the highest
possible value corner of the frontier of the norskeandifference curve), we find that
Q" < Q! each time a firm fully discriminates. Thereforieg textent of searching follows:

n _ Q'-Q"

Sit = D(1=0")" Plugging in the values af" andQ!, we see that the more matching

discrimination occurs, the more searching behasiencouraged.

The final step in articulating the equilibrium réeps us to differentiate between the case

of #M" <1, in which only high-productivity workers are mag¢ch and the case of

#M">1, in which all high-productivity workers are matcheand some low-

productivity workers are matched as well. The ehthis second segment is at the point
where mh=ml=1, which is also the case where altee® A and B merge. We discuss

the two segments separately in the next two sulbsesct

3.3.3.1 Steady-State Equilibrium: Only High-Produetty Workers are matched
When M is relatively small, only high-productivity workeare matched. In this case,

mh = p—thh and low-productivity workers are never matchederfore, m? = 0,
yielding a constan®' = A . We then insep” into the matching equation to get:

_ch
(mhlph = M) = — = M~ (34)

(- Ep+stymh)
and the extent of searching is:

n_ Q-qQh Aml-(1-21)(1- mhsh
© pa-QM)  p(a-A(1- mE)-(1-A)(1- mf)sh)

(35)

To find s" in the steady state we solve the quadratic equatid then plug the result into

the m” equation to obtain the value af*.

3.3.3.2 Steady-State Equilibrium: All High-Produefty Workers and Some Low-
Productivity Workers are Matched

The second segment of possible secrecy is widgehigh enough to maker = 1. As
the firm maximizes its profit, it wishes to keep nkers at their indifference point and
therefore may increase the probability of matchofters that are tendered to low-

productivity workers as well.
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In this segment, ©=0 because no high-productivity workers quit duetside offers

(after all, all outside offers are matched sucaglgf but searching is still common

l
among them. On the other hand, QI is no longer teohsand equalQ' = A(1 —% :
Therefore, we may derive the search function:

l
sh=2 -2 (36)
plugging Q' into P, we obtain:

l
1-A(1-2s5y
ph=—2r (37)
2-M1--%)
And by using the workers’ indifference utility ediom, we may deriven!:

h

1Pt
l|,4h hy — mh l
(milph < M") = M (38)
Substituting p and doing some algebra, we find that fdxM
2-2-2
mi = — ! (39)

and for M=1, M"<1:

1

WD (40)

mk=2(1-

3.3.4 Workers Mobility and Quitting
The number of workers who quit the firm and moveatmther workplace is strongly
affected by the secrecy strategy’ &d Q represent the total number of workers that
leave a firm at a single period (without job destien). For low-productivity workers,
secrecy always means a higher quitting rate becauSe M!. For high-productivity
workers, the probability of matching is always heghbut the likelihood of quitting
increases because some workers of this calibectse@bviously, whenever tal, no
high-productivity worker quits ari** < Q™/t. The difference in quitting between the
full information case and the secrecy caserfr< 1 is:

QMIt— QM = AMM(a" — 1) — (1 — Vsl (1 — a"M™) (41)
As we see, QMi > QM when MP is not too small (the intuition for this is the
discontinuity of workers’ search decision). Theidigbn of the equilibrium, however,

shows that matching discrimination in secrecy (ithly case that exists Wheh > 0)
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Quitting probabilities under secrecy
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occurs only when secrecy is optimal for the firre, E[(m{-,INS, b)] > E[(niL,|NS,b)].
Where this condition is met, Equation (41) is alapsitive® Hence, high-productivity
workers do less job-switching under secrecy.

Finally, we may derive total turnover expressiomsler secrecy. The probability of

changing workplaces (without job destruction) igegi by:

Qh,s Ql,s 1 é
Q=L =2|(A+ - Dsh) @ - mP) + 201 - )| (42)
To simplify this, we may use the distinction betwele segment on whicm? < 1 and

that on whichm! = 1 and obtain:

Q*(ml <1, mb=0)==[(A+ (1 —Dsl)A - a"M") + 1] (43)

Q*(mlt =1, mt > 0) = [t - 2| (44)

3.4  Wage Secrecy Dominance
After establishing the characteristic of the wagerecy matching-discrimination
equilibrium (hereinafter, for brevity’'s sake, “wageecrecy”), we now describe the

condition under which wage secrecy is supportetdils workers and employers.

% See proof in Appendix 7.
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3.4.1 Workers’ Support

We study workers’ support for secrecy on the badi®x antesupport for secrecy,
expressed by the difference in expected utilitymeein secrecy and openness under a
specific set of known parameters (including madanpetitivenessa). In other words,
we assume that workers compare their expected wagks secrecy with their expected
gains under the second-best firm policy, i.e., strategy that the firm would use if

secrecy is rejected.

3.4.1.1 Matching Discrimination vs. Partial Matchg

Our model predicts that given the wage level, wzkeill always prefer secrecy to

partial matching. The main driving force for thigsult is the higher probability of

matching offers tendered to high-productivity waske As our model focuses on
matching-driven wage changes, the only source wh@e increase in our setting is the
matching of outside offers. From the worker's sfamidt, a matching offer brings a
higher return when she is employed in a high-pradig job. Hence, any shift in the

matching probabilities toward more matching for hgroductivity workers increases
workers’ expected utility. In addition, searchinghen performed, also yields positive
value and increases utility. The following propmsitillustrates workers’ attitudes toward

secrecy.

Proposition 4:
Relative to the full-information partial-matchingwlibrium:

» High-productivity workers earn more on average dige secrecy; low
productivity workers’ average wage is lower.

» Secrecy results in higher ex ante expected wadkewicakers favor secrecy
ex-ante.

* Given the individual signal regarding worker prodwdy, most workers
have higher wage expectations under secrecy; madtens favor the secrecy
norm during their second period of work.

* However, workers who do not know what their pronhtgt is have an
incentive to reveal their own type without breakthg secrecy norm during

their second period of work.
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Pr oof:
All agents earn the minimum wage in the first peritm the second period, the expected
utility (i.e., wages) of high-productivity and loproductivity workers under full

information, given initial wage b, is identical aadual to:

E[(ulo|NS, b, M")] = E[(u_,|NS, b,M)] = b + (1 - 2) 25 (45)

Where secrecy is in effect, the expected utilityhigh-productivity workers is:
1-2)(1-sMHb—-(1-2s"c

E[(ui=,|Se)] = (1 _g) ((1 _ ;)sh +)/§) (ath(A;l—(ZT) +)(1 _ -clt_hM)b) + gb (46)
where the first expression inside the bracketshes probability of receiving wage b
without any outside offer; the second term is thstaf searching multiplied by the
probability of a successful seard,— 1)s™; and the last expression is the probability of
receiving an outside offer (a combination of ungtéd offers and searching) multiplied
by the return to such outside offers, which depesdshe secrecy matching probability.

After arranging the expressions, we get:

2 h
E[(ul,|Se)] = b + (1 - g) c [1%1 + s"(a" — 1)] (47)
Obviously, sincea™ > 1, the expected wage under secrecy is highesfés" — 1) is
always positive). The opposite occurs for low-pratility workers sincea! < 1 , and

the expected profit under secrecy equals:

D Ac
E[(ul-;|Se)] = b + (1 - E) a'— (48)
When secrecy is practiced, however, workers areanetre of their actual productivity.
Their support of the norm is based on thetranteexpected wages in the second period

(before knowing what their productivity is):

E[(wws)Se, NS, bmm)] = b+ (1-2) ¢ (L2041 S ah 1)) (49)
The equivalent expected utility under full infortiaa is:
E[ (oo |fi, NS, b, M, M) = b+ (1 - 2) 2 (50)

and, as we see, the expected secrecy wage is hiugnerthe full information expected

wage I.f.f:

A (al+ahy  sh oy A
5 +2(a 1)>1—/1 (51)
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Second period expected wages
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Specifically, whenevem! + a™ > 2 the above inequality is always true. Following

Equation 31, we need to check both cases: firsEm\{?th <1,at= p—lh asp" is

upper-bounded byi— (see Equation 24)a" itself is always greater than 2. When

h h

p p
1 1 1- . " 1, =
—M" > 1, a" = — anda' = —£ We may rewrite the condition ag + —2%- > 2.
ph Mh 1-ph M 1-ph

—ph-1+MP

After some arrangement, we gt - pl_ph > 2M" which gives2(1 — M") >

11_M:. Again,asp” is bounded b% the condition is always satisfiesl.

An additional interesting case might include askwgrkers whether they support the
norm after discovering the outcome of the quittoigservations at the end of the first

period. At this point, workers are divided intoghlrgroups:

h
1. A proportion of the population of Worker§27, believes (correctly) that they

belong to the high-productivity unit. For these ens, secrecy provided higher
wages than full information ag* > M". Remember that these workers also
search.

2. The majority of workers in both low- and high-pretiuity units hold the belief
of p™. By construction, these workers are indifferertideen searching and not
searching under secrecy equilibrium. As we shows/@, the full-information

matching probabilities also satisfy the no-searchddion; thus, the expected
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profit is equal to the expected profit under fuifarmation. Hence, this group
has no strict preference in openness vs. secrealy,glven the common
assumption the breaking a norm is somewhat castiy,group will also favor
secrecy.

3. The last segment of workers believes (correctlyt tthey belong to a low-
productivity unit. These workers strictly prefeetfull-information case over the
secrecy case becausé > M!. The share of this group in the workforce is

1(1-D)(@'-eM _ 1
e
2 Dp(1-¢Y 2

relatively low:
Interestingly, the group of workers that opposesressy actually does not truly
experience secrecy, as their signal was informaiaugh to allow them to understand
they belong to the low-productivity unit. Note alfwat breaking the norm of secrecy
during the second period may only be performed bykers from the first group (the
ones who are sure they belong to the high proditictimit). These workers are the only
workers that posses a valuable information forrthetworkers. If group 1 workers will
reveal their belief to the other workers in the samit, all workers in the unit will update
their preference towar@” = 1. When that is the case, secrecy breaks and afi- hig
productivity workers tend to search. This will ferthe firm to immediately move into
full information matching policy and to limit maticig probabilities for high-productivity
workers while increasing the matching probabilitafslow productivity workers. But
clearly, workers from the first group enjoy the mé&®m secrecy and hence have no
incentive to break the norm. Others, who have sucéntive, simply can't.
The last part of the proposition is devoted to pikeeceived incentives of workers in the
second period. We now address only workers who twdbelief ofp™ = p”", as both
other groups of workers gain no extra informatignirnmediate openness. As we show
before this group has no interest to break theesgcnorm as a whole, however, any
individual is expected to be better off if only sleé would get a better signal by knowing
other workers wages. Again, this is true only fealing the wage is a secret itself and
does not affect firm's matching behavior.
When workers holdingp™ = p" receive information about their true productivibey

might find out that they are high or low. If higWorkers immediately search. If low,
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workers do nothing. Note that the expected utilibder such a case is higher that the

expected utility of such workers without additiom#brmation as:

p"E(ul_,|Se,b,m") + (1 — pME (ul-,|Se, b,m") > E[(u=;|Se, b,m",m')] (52)

3.4.1.1 Matching Discrimination Vs. Full Matching

Full matching strategy (either with or without sg@grprovides higher expected utility for
workers relative to Partial or discrimination matgh(for anyA < A").In both cases, this
is the result of the high matching probability (=ihat increases workers wage
dramatically and the higher initial wage (in theseaof no search). Full analysis is
available in Appendix 8.

As a result, workers will never favor switchingimmpenness to secrecy when it involves
changing from full matching to matching discrimioat Hence, the secrecy norm may
be rejected when firm try to imply it instead of €@mess with full matching strategy
(note that in this case workers can easily breaknthrm simply by actively search). It is
clear to us that norm formation is much more coogbéd than simple decision making
and that it might be the case that firm could fona@kers to adopt secrecy. However,
using strict expected utility consideration, we gegf that secrecy cannot last when the
second best available policy is Full matching askenhave positive incentive to break

the norm, and firm’s cannot credibly threaten woske

3.4.2 Firms’ Optimal Information Policy

Based on the parameters of the model and, espe@althe probability of outside offers,
firms may choose their optimal steady-state infdromapolicy. In previous sections
(3.2.2 and 3.2.4), we saw that under a full-infatioraregime, partial matching is always
optimal when 4 is small. Paying a high wage could be optimaladrigherd and, from

a certain point onA(> 1), M(b)=1 and all matching behaviors merge. In study thus
far, the complexity of the model did not allow wsdraw a simple rule to distinguish
among alternative matching policies. Similarly,tims section, we will derive a simple
sufficient condition for the existence of wage-segr equilibrium, but a simple
representation of points of transition among infation policies does not exist. In the

next chapter of this study, we will try to fill fagap using few intuitive simulations.
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Proposition 5:
* A segment it where discriminatory matching under secrecy is enor
profitable than partial matching under full informen always exists if the

costs of searching are low enougk: c.

Pr oof:

Our proof will follow several steps. First, we atiate the firm's expected profit
function. Second, we show the condition under wlsebrecy is optimal at a specific
point on the path of.. Third, we describe the segmentidior which we may extend the
optimality of secrecy.

The firm’s expected profit per worker under secriecy high-productivity job is:

1-D(1-sk)@A4-b)
NS, b E(1—#; _ 53
E[(mZ2 Vs b)) = E( +) +(2+ (1 - Dsf,)m" (% + T) 53)
The corresponding expected per-worker profit iova productivity job is:
(1-D(1-si)A—b)
NS,b)| = E(1—6; 54
[(ﬂ | )] ( 1,t) +(/1 +(1- A)S;'t)ml (g) (54)

Finally, the combined profit per worker (gi\cé,@ = 0, as low-productivity workers never
search in equilibrium) is:
(1—2)(A+1-2b) +/1ath( + T)

Bl NS ] =3E(1-0i)| - sk -D)[a=b—ammn (S 4 7)]

(55)
The profit-per-worker function under full informati equals:
1-ADA+1-2b)+
B(nl", NS, b)] = 2B(1 - lt)[mh +T)HM1T] (56)

We use A, ;= E[(Tmi_,|NS, b)] — E[(Tr/L,|NS, b)] to denote the difference in per-
worker profit between a secrecy policy and a fafbrmation policy. We may write:
A-1 T
MA@t = 1) (“2+T) = aM'(1 - a5

—sh (1 - [2 -1 - b &0

Sfl (1__)
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Equation 57 clearly presents the pros and coneaesy. Secrecy allows a firm to match
outside offers received by a larger number of tpgbductivity workers. Therefore, the
first term is positive a:i® > 1. However, secrecy decreases the matching of low-
productive workers and encourages searching behiédndbdecreases the firm’s profits.
When 2 is small and¥” is minimal, the potential gains from secrecy dse amall and
cannot offset the losses engendered by the addlitisparching that takes place.
Similarly, when 2 verges om”" (note that afi” > 1!) , the secrecy behavior converges
with the full-information behaviors as both discm@tory-matching coefficients
(a" anda') draw closer to 1. Again, searching makes secregydiitable (note that at
A = 2" no searching takes place and the profits of sgcaed of full information are
equal).

Hence, the potential environment in which secreay foe optimal is inside the interval
A" > 21> 0. Due to the richness and complexity of the moael,cannot draw a simple
condition that elicits the optimality of secrecy.eW¢an, however, produce a sufficient
condition for a secrecy equilibrium. We start owmalysis at the pivotal point where

mM" = 1. This is the point where all high-productivity vers are matched and no low-

productivity workers are matcheeh{ = 0). At this point, M* = p" = —= and we find
that % = m, which we use to derive the value @f as a function of all

other parameters of the model:

h C+J 2+4C(E—T b)
Amt=1)=2 n =1~ (E—T b)

(58)

In addition, for m" = 1 we find that Q" = 0, allowing us to write the search volume as :

si’}t(m" =1)= %. Hence, we may rewrite Equation 54 into:

(1—,1)(A+1—2b)+,1(ﬂ+T)

E[(r_,INS,b)] =5 (1 —2) (59)

A+1

—2(-D[E-T-b
and the difference in expected profit between sgcaad full information becomes:

_ iy (A2 _aMLT]
A1 - MM (2 4+T) —am

Agpi(mt=1)==(1 -2
si(m ) 2( 2) __(1 A)[A+1 T—b]

(60)
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We may usé€l — 1) (%— T — b) = # andM™ = % to get:

A-1
mh=1) =21y | = e (T 22
Aspi(m™ =1) = 2 ¢ 2) 2-1 1-2 (Z—T—Zb +t5 )l (61)
learlv. th no_ . - 'ff%” T 2-2 hich It in th
Clearly, theAy ;(m" = 1) is positive iff=>—>¢ (Z_T_Zb +T)’ which result in the
following condition for the value of c:
1AA L

ort5")
This condition reflects several additional impottéeatures of the model:
First, ¢ and D are negatively correlated. This means thatenmoise in the quitting
information widens the segment under which secreay be optimal. Obviously, when
D is small, secrecy will never be optimal becatlmeduitting signal is not vague enough.
Sincec is always positive, we may always firde {0,c} such that secrecy will be more
profitable than a full-information strategy. Thigans that for any set of parameters there
exists some segment of ¢ {&, for which secrecy is preferable to partial matghim the
inner segment aroumy,,n_ .
In economic terms, the foregoing condition refleitts fact that secrecy can be optimal
only when workers have enough bargaining powerwahen searching is a reasonable
option. When c is high, firms need to invest refglly less effort in preventing workers
from searching; when this is the case, there islyanuch to gain by imposing secrecy.
However, when c is relatively low and searchingnigre threatening to firms, secrecy
may play a role in equilibrium.
Clearly, the condition in Equation 62 includgg._,, itself a function of c. However,

A,n—4iS upper-bounded and a more limiting sufficientdition for the value of ¢ can be

presented. We start with the upper bound Agf._,: since%—T—b >c by

1+5 c

. . 1+v5 c
construction, we find that, n_, <1 — Tm 2 m

2

. PlacingA®™ =1

in Condition 62, we finally gét:

% For full details, see Appendix 9.
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R == j () + s ©3)
(5-7-0)

Note that due to the complexity and the relativahgonstrained parameterization
structure of our model, the foregoing conditiomisre limiting than the actual limitation.
This happens mainly because the profit functionenrskcrecy reaches its peak at the
point wherel >A_ »_, (the pivotal point that we used for our calculagp Therefore, our
result proves the existence of the secrecy eqguhbiand provides a sufficient but not a
necessary condition for such an equilibrium. Belawhis study, we will try to fill this
gap by using a straightforward simulation.

To conclude the foregoing result, we see that sgadseoptimal for the firm in a wider
segment ofA than the segment in which it is also favored loykers. Hence, if secrecy
is only a policy (i.e., subject to the firm’s deois and with no need for workers’
consent), we would expect firms to implementedarenfrequently. If, however, we treat
secrecy as a norm (i.e., requiring workers’ longateonsent), we see that it may still be

optimal but under more severe conditions.

3.5 Partial Equilibrium Conclusions
Denote}; as the value that satisfiBf(miL,|NS,b)] = E[(nfL,|NS, wh, w!)], then the
partial-equilibrium behavior along the path of timereasingA is summarized by the

following proposition:

Proposition 6:
* Under full information: partial matching equilibria is supported for weak
employer competitioi0 < A < 4,); full matching equilibrium is supported
for strong employer competition valfgs < 1 < 1).
* Where a secrecy equilibrium exists, it is suppoftgdan intermediate level

of employer competition (an internal segment)of

The proof is immediate, based on the proofs in Appendix @ Broposition 4 and 5.

Note that firms do not necessarily switch to a faditching policy before the point where
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Comparison: Profits per Worker
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EX' 6: Lower adjustment cost (T=0.05) EX'7: Lower Job destruction variance (ID=0.5)

Profit

Profit
045

0.40

A, = A, but from this point on all firms fully match. Tiedore, the market always has a
segment of full matching. (Sometimes, however, gegment starts only at the point
where all strategies merge.)

For further discussion in this study, we use tHi®wang notation to describe the segment
of 4 in which secrecy is optimal over other matchiraym/iors{&s,is ] wherel; > 0
and A, < A". Again, this segment exists only under the coaditthat we expressed
above.

The following computed examples provide a generats of the model’s behavior under
partial equilibrium. They show clearly that secr@ecgduces higher expected profits in an
internal segment of. Workers favor the norm only when profits are ¢geander partial
matching than under full matching. The first gragftows that this happens only at the
beginning of the secrecy segment.

Note that a larger productivity difference (a high#® increases the firm’s gain from
secrecy but also makes workers unsupportive ofesgcrThe reason is trivial: high-
productivity workers rationally expect their firra taise their wages under openness and,
therefore, oppose secrecy. A lower search cost guesna similar shift of the curves.
Finally, a lower adjustment cost (T) increaseshibrefits of secrecy and lower variance
in the noise parameter (D) makes secrecy undesir@hle to the better signal that

workers receive, resulting in a greater amouneafching).

4. A General Equilibrium Extension

The volume of outside offers is determined as pathe general equilibrium in the labor
market. We usé to denote the initial cost for an outside firmajgproach an employed
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worker. This cost is common to all firms in the Retrand is incurred irrespective of the
outcome of the poaching process. We need to dieween two main scenarios based on
the ratio of vacancies to workers in the market.ewdemand for workers outstrips the
available labor supply, it implies that= 1. Consequently, all employed workers are
expected to receive an outside offer and poachingsfmay be able to get in touch with a
worker at a lower-than-1 probability. This scenarneokes most of the special features
of our model, as the best matching policy in tlasecis always to match all outside offers
and to pay the minimum wage. The second and maiistie scenario is the one in which
the poaching firm has fewer vacancies than thel taianber of available employed
workers®” In this case) < 1 < 1.
The free-entry condition reflects poaching firmsdfit maximization in respect to active
labor search. Note that it is possible (and reddehdor a firm to appear twice in the
market, once as an employer and once as a podtder.firm, however, is a price taker
and disregards any general-equilibrium effect &f dctions. The market-clearance
condition is given simply by equalizing the mardie&pected profit per active search to
the cost of initiating an active search:

h=V() (64)
where:
V) =E|A-m") (=T —wh) + @ —mh) (52 =T —wh) +m! (=) |(65)
The value of actively searching for a worker is @andtion of the employer-
competitiveness of the market, which triggers ttaaming behaviors of firms. The actual
poaching value is the expected gain from an unnedt@pproach to a high-productivity
worker plus the expected gain from an unmatchedoagh to a low productivity worker
plus the expected gain from poaching a low-prodhitgtivorker (when the current match
is of high productivity).

37 Remember that unemployed workers (and some employed workers) search actively.
Therefore, the firm does not face a vacancy maximization problem (due to the constant
return-to-scale technology).
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4.1 Poaching Value Function and Incumbents’ MatchinStrategy

The value of poaching may be also described asnatifun of current employers’
(incumbents’) matching behaviors. Importantly, fréhe standpoint of poaching firms,
current wages are orthogonal to the poaching vaho® matching. As a result, the value
in a case of full matching under high wag®s, ¢") equals the poaching value under an
equilibrium in which searching is allowed. There&fothe rest of this study will not
differentiate between these two types of equiliowa will term them in the aggregate
“full matching.” The following equations provide @hV function for partial matching
(Vom), full matching (Vf,,) and discriminatory matchingV,,,), respectively. (The
expected value of approaching high- and low-praditgtworkers separately is also

presented.)

( WA 1) =22 -T—b -3k (1> 1) === )
{ m(,1<,1h) T -b (> ) =0 $ (66)
lvpm(,m,ﬂ)—ﬂ—T b— ,pm(,ll<,1<,1h)———TT—§—2(f_DJ
me_“Tme_“Tme=o (67)
Via(2 < 2 h_l)—ﬂ—T—b—zgh_cl)
| de(,lmhzl<,1<,11)=5(%_T—b—%); ¥ (68)
Wma(@' <2< 1) =3 (52 -T-b-2(1 - yig5) A =5 - D))

These poaching value functions have three impoféattres:

* For any firm’s matching behavior, we g%ts 0. In addition, for any non-full

matching behavior% < 0 as long agd < A". This feature is important because it

ensures the existence and uniqueness of the ss¢agy-equilibrium in the
poaching market.

« Froma > A", as all matching behaviors merge, the value fonds constant and
-1-T

A
equals?

* At the point of transition from partial matching der full information to

discriminatory matching under secrecy, the valuencfion drops and is
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discontinuous at the point of the regime chaifg8witching from and to full
matching also involves discontinuity in the valuendtion (unless it occurs

exactly atl").

4.2 Defining the General Equilibrium

The general equilibrium is the set composed of @thing decision rule,” wages and
matching policies, and search decisions under eifgpesupported information
structure. Where outside firms optimally choose ‘theaching decision rule” (which
sets the number and ratio of poaching vacanciethenmarket) in respect to the
incumbents; matching policy, incumbent firms chowsgyes and matching policies to
maximize their profit in respect of the intensitiytloeir workers’ searching behavior and
the poachers’ decision rule. Workers, in turn, mmaze their utility by setting their

search intensity in respect to their employersiqgyol

4.3  The General Equilibrium Outline
Using the description of the poaching value funttmd the characteristic of the partial-
equilibrium framework given in Proposition 6, we ynaow articulate the general

equilibrium characteristics.

Proposition 7
When secrecy equilibrium exists under partial auiihm, for any h there exists a
unique equilibrium in steady state:
. If h > hy, there is no competition among employers=(0) . Incumbent
employers do not match outside offers and pay tmémmam wage; workers do
not search.
. If hy = h > hy, employer competition is low, incumbent employensly
match and pay the minimum wage, workers do notcbeand wage information

is open.

38 Note that p" < 0.5 and hence a" > 2 which means that V(1 < ,n_,) < (1 < 1Y).
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. If hy =h>h, , employer competition is intermediate, marginal
incumbent employers match-discriminate and paymi@mum wage, some high
productivity workers search, and wage informatiaorihee marginal firm is secret.

. If h;>h>h , employer competition is high, marginal incumbent
employers fully match and pay either= w or w = b, workers search or do not
search depending on their wages, and wage infoonadit the marginal firm is
open.

. Under some additional limiting conditions, there aother partial-
matching segment fok, > h > h;.

. If h > h , employer competition is intensfde= 1), firms fully match and

pay the minimum wage, workers do not search, afwiriration is open.

Proposition 8

When a secrecy equilibrium does not exist undetigdaequilibrium, for any h

there exists a unique singular equilibrium in steathte:
. If h>hy, there is no employer competitiond & 0) incumbent
employers do not match, incumbent employers paynthenum wage, workers
do not search, and information is open.
. If hy = h > h3, employer competition is low, incumbent employendly
match and pay the minimum wage, workers do notkeand wage information
is open.
. If hz; > h>h, employer competition is high, marginal incumbent
employers fully match and pay either= w or w = b, workers search or do not
search depending on their wages, and wage infoonas open.
. If h > h , employers’ competition is intensi¢é = 1), firms fully match

and pay the minimum wage, workers do not searathj@ormation is open.

All of which, where:
ho = Vpy(A =0);hy = VPM(is)ihz = VMD(ZS); hs = Min[Vpy (A1), Vup (A5)];
h = Vey.
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Analysis and proof:

At a very high poaching cost > h, outside firms never operate in the market. At any
lower level of h untilh, a unique equilibrium exists sin%%g 0 inside each segment and

the shift between segments is characterized byseodiinuous decrease in the value
function. Note that when the value of h falls ire tmiddle of such a discontinuity, the
shift from one strategy to the other is done grgu@ur definition includes this mixed-
strategy case under the definition of the spreadsirgtegy (i.e., wherh; > h >
Vup(4s)) we consider it a secrecy equilibrium and whgr= h > h we consider it a
full-matching equilibrium). Note that at the powit transition, the expected profits from
both switching strategies are equal. Hence, firmes iadifferent to changing or not
changing their matching strategy. Where such aernal equilibrium prevails, a
proportion of firms in the market switches untietsteady-state point ok = V(1) is
reached. This explains why the above propositicaes uke concept of “marginal firm.”
This result implies that the market should showdernce of firms that operate under
similar market conditions but use different matchstrategies and information policies.
Whenh > h , outside firms profit from poaching even unddf fmatching; in this case,
employer competition becomes intensivieteaches 1, and we should expect equilibrium
only at the point where the ratio between vacanamesemployed workers is greater than
1.

Finally, we need to address the possibility of eose segment of partial matching after
the secrecy segment. The formal condition for sudase is thati; < h,. Note that at
the point of transition from secrecy to opennels, talue of poaching increases. This,
however, cannot be a general equilibrium, sincemilse the market would stay at the
previous segment, in whigh= V' (1). Since the case without search equilibrium is Equa
in all respects other than the search segmentmiduket switches at one point from
partial matching to full matching.

The graph below illustrates the various poachirigevéunctions.
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5. Discussion and Further Resear ch

We have presented a general-equilibrium job-searatiel in which workers perform on-
the-job searching and firms and workers may adapag@e-secrecy norm. In equilibrium,
firms choose the information set (with workers’ sent), the wage contract, and their
behavior in matching outside offers to their woskexhile workers choose the intensity
of their searching behavior. Our model propose®m@iiogenous mechanism that deals
with the typical moral-hazard problem that arisesmatching and provides a general
framework that combines wage contract and matchivig.also show that under some
provided conditions, firms and workers would betdrebff by adopting a wage-secrecy
norm. Secrecy mitigates the negative effect ofrttogal-hazard problem of matching: it
allows firms to match only a selected sub-poputatid workers and limits workers’
search intensity by diminishing their ability tocacately estimate the return to search.
Our results, much like those of Burdett and Col2308), also support two different
driving forces behind workers’ wages: workers magrease their wages either by
changing jobs or by means of wage—tenure effegtBurdett and Coles’ model, there is
a nondegenerate distribution of initial wage offeysfirms in the market with a positive
mass offering the lowest initial wage in a searadet that features constantly searching
workers. In our results, the existence of wage-+icontracts is driven by the degree of
competition in the demand market. When competitisnbrisk enough, workers
experience two positive effects: matching and temay.

48



The model also evokes interesting questions alfiaie@cy considerations that we wish

to address here. If we consider the problem ofrdrakplanner, the optimal solution for
the market (giveﬁt—1 > ¢ , which ensures that the difference in produatsitis large

enough) is to allow all low-productivity workers teceive outside offers. This is because
efficiency demands that no “rent-seeking” transisidake place (since they involve some
cost). Such a transition occurs when a low-proditgtiworker moves to another low-
productivity job. The more welcomed transition fsnorkers who experience a positive
shock when they switch to the poaching firm, mhen they move from low productivity
to high productivity. This optimal solution is aekied when firms apply full matching
strategies and when employer competitiveness eéngie { = 1). Any shift away from
this equilibrium will involve some efficiency lossience, the secrecy equilibrium is
always dominated by the full-matching strategy. Wiee compare secrecy with partial
matching, however, the picture is less obvious. Miaéching of outside offers to a larger
number of high-productivity workers encourages cgfficy by preventing wasteful
workplace-switching among high-productivity workerslowever, it also increases
wasteful transitions among low-productivity workeaed, by decreasing the poaching
value, it mitigates steady-state employer competiin the market.

Another potential efficiency issue involves possildteady-state equilibria that are
opposed by workers or forbidden by law. Under tinsbrella we find, for example,
“anti-competition agreements”: if workers credilslymmit not to search, firms may fully
match, to the benefit of both sides. Another exanipl the outgrowth of a previous
analysis. In Section 3.3.3.2, we assumed that fimagimize profit only on the basis of
the current generation’s behavior. We can relas #ssumption and allow firms to
actively set matching values in order to influenitee information set of future
generations.

As noted above, the driving force behind OTJ seagcin our model is the informative
signal that some workers receive. The signal depemalnly on the extent of quitting; the
amount of searching done is a direct function efdifference betwee@” andQ!. Under
secrecy, we find tha@! is always greater tha@". However, Q" > Q! may be obtained
under full information. This happens when low-proiikity workers are matched at more

than twice the extent of high-productivity workérs' > 2m"). As a result, even though
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only half of the matches of low-productivity workeend with the retention of the
worker, a higher proportion of high-productivity wers than of low-productivity
workers quit. As we saw above, the condition far éxistence of such an equilibrium is
A = 3 — 2b . Note that this is a relatively high A value, winireflects a larger difference
in the productivity of low-productivity and high-@auctivity jobs and seems suitable in
limited cases only.
The next statement to prove is th@f = Q' can also be obtained only under full
information.
When A>3 —-2b and secrecy is introduced, it may be optimal tioe firm to
manipulate the weights of M M'. By increasing the matching probability of high-
productivity workers (), the firm lowers the value @ — Q' and therefore mitigates
searching behavior. Firms may increaSerstil the point at whicl®” = Q'. At this point,
workers cannot gain any information from the qgodtiobservation regardless of the
variance of job destruction. As a result, all woskshare the sam@ = 0.5. To identify
the matching policy, we need to solve @e— Q! equality giverp” = 0.5:

mt=a'M! = (2 - a")M! = 2M" = a"M"

l_ h
After arranging the expressions somewhat, we get:= (1 + %) M"; m! =
mt-2m™
(1 N 2Mh+Ml) M
Under such an equilibrium, the firm’s expected pirist
1 A-1 T
E[(miZ5 NS, b)] = E(1— 03¢ )2[(1 = D)4 + 1 - 2b) + 2m" (24 T) + Am ]

while the corresponding profit under full infornmatiis:
E[(nfL,INS,b)] = E(1 -6 )5|(1 = D(A+1—2b) + AM" (24 T) + am' 7]
and the difference is:

E[(nS25|NS, b)] — E[(n].,|NS,b)]
- (=23 {zam) o (5 1) -

1-T(2-b)-b

The condition for the supremacy of secrec\yis> P

, Which is always true and,

notably, does not depend on the level of job desbm. Actually, even when there is no
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“noise” at all, it is optimal for the firm to forcgecrecy. Absent job-destruction noise, the
source of vagueness is simply the fact that bathwdl of quitting are of the same
magnitude and, therefore, provide the worker wiahmiormation.

The equilibrium described above is valid undergtendard assumption that the firm can
impose secrecy without the workers’ consent. Howeaecording to our definition of the
secrecy equilibrium, workers must support the sgcmorm ex ante. Such support is
achieved if the unconditional expected wage of akemois higher under such an
equilibrium than under a full-information equilibm with the same parameters and wage
level. As we can see, the expected wage gap bettieesecrecy and full-information
cases is negative, i.e., the expected wage is alleayer under secrecy than under full

openness:

E[(u(b)$5|NS, b)] — E[(u(b)!L,|NS,b)] = (1 = 2) A (M) [Mh (ﬂ _ T) _

2 2Mh Ml 2

M (1-D)]=(1-2)2 (Ml‘th) l c (T‘T)((:%‘lf“’_)‘( —;T)(T—T—b)l _

2 2Mhemt/) |1-2

(1-91(520) | S

2

The intuition behind this result is the zero-surmegathat takes place between a firm and
its workers. Obviously, since this policy failsgooduce a surplus by mitigating frictions,
the total size of the “pie” does not change. Whieis is true, any positive gain for
employers causes a loss to the workers. This resléds out the possibility of wage-
secrecy equilibrium under such a policy. Still, tievious advantage of this policy for the
firm suggests that whenever a firm can impose sgcom its employees, we should
expect to see this policy widely implemented urgierilar circumstances.

5.1 Directions of Future Research

Current models introduce two different policy toalgainst workers’ mobility: wages

and matching. While wages are set before seareheVer, matching is preformed after
search. Hence, even though both policies haveaime ®ffect, the timing is different. In

our current setting, assuming rational expectatiand full symmetry, the different

timings are rather unimportant. In a more realisgtting, however, a firm may choose

to use both policies differently. The probability matching can react quickly to
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changes in workers’ search intensity: if the firmjogs any level of credibility, it may
fight a high search intensity (which may occur imwes) by introducing a sharp
decrease in wage-matching. By the same token, erglempturn in competitiveness in a
labor market may result in an overall wage increag@ch would make the firm’s
employees less vulnerable to outside poachers.sitty of the dynamic management
of wages and matching behaviors seems to be afnetfyl direction of future studies,
one that may also elicit more practical and usedsiilts.

A traditional labor-market model with decreasintura to scale may suggest that
as workers leave the workplace (for whatever reag@marginal value of any worker
who stays increases. (See, for example, Stole aneb2l, 1996.) One may argue that
when a worker observes an upturn in the quitting ra&he may be inspired to search
more (and not less as our model suggests, sintethguitting means lower matching
and, in turn, a lower return to search). If thighe case, a greater incidence of quitting
increases the value and, hence, the bargainingrpoivaay worker who remains. Since
our model suggests a constant return to scaleptbldem is not valid. In this sense, we
ignore the indirect effect of quitting on the fisnproduction function. Thus, a more
complicated structure that includes such a mechamsy be of interest in future
research.

To some extent, this study minimizes the importasfamatching probability as an option
like device. Actually, part of the value of a sgiecjob is the matching policy that comes
with it. In this sense, the ability to search ie thuture adds value to the current wage.
This is why in Postel-Vinay and Robin (2002), waskaccept lower wages when they
move from non-matching firms to matching firms.the current context, we limit the
analysis to a case in which a minimum wage applieefore, wage cannot fall below a
certain threshold of b, which plays a crucial rolethe analysis. Under a more general
framework, we might expect wages to fall when woskawitch jobs and move to a firm
that employs matching more aggressively. Whentagpens, matching and wages have
a similar complementary effect: matching increaties worker’'s option value and,
therefore, allows the firm to lower wages. Notetttige existence of frictions in the
system (c, T, and h) makes it socially non-optinwalallow extensive search and the

exercise of this option. Such considerations alsdedie the benefits of secrecy for
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workers: secrecy allows firms to match more higbeoictivity workers, thereby making
search (on average) more profitable for employe#sch increases the option value of
searching. However, since b is lower-bounded byniwi@mum wage, , firms cannot
extract the entire added surplus of secrecy froair tivorkers; therefore, workers enjoy
positive gains from secrecy. Clearly, workers mapport secrecy only if they may
obtain a share of the benefits that the firm gdine secrecy. When this condition is
satisfied by means of some kind of bargaining meisna, secrecy may be strictly

optimal.
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A Appendix:

A.1l: Proof - the only two possible wage levels #re corner solutions
First, we need to maximize the expected profit giswf*, whenm"=M":
max,n E[(mf,|NS,m" = M")]= E[(1 - 6)[(1 — V(A - wi,) +
Ac(2+T)

A+1 )]

1-»(5=-T-wh,

subject to: wht>wl,>b
And we get the FOC:

D AC(A;1+T)
(-a-mr e
- (5= -T-wh,)
This yields:
A—1
L A+l \/Ac( > +T)_ N
Wi=2 = 2 (1—2)2 =¢

But from the second derivation we can see that ihia minimuni. Hence, when
wh > @™ the expected profit is decreasing in the segmgnrt’{] and increasing in the
segment ¢", w"] so the only two potential wages are b amtl Whenw" < ¢", it
means thaw”" may not be the optimal policy as it is inside tleerease profit segment.
In this case firm will always prefer paying .

More technically this implies that in order to cimles the strategy of paying" we
demand that(%—T) ﬁ>%—T— %Or c</1( T). When

Ser - i
A=1- ﬁ we get: ¢ < thlch is a sufficient condition for FM to be an

2

optimal policy in a segment of* > 1 > 0.

A-1
) Ac(B24r) | _
39 note that the other solution wjt, = % -T+ %m larger than w".
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A.2: Characteristics of an Optimal No-Search Poliégr High-Productivity Jobs

Below are the proofs for statements i-iv:

WhenA = 0, inequality 11 and 12 becomdgt — b) > (T + %) + c¢. This can

be transformed intad + 1 > 2(b + T + ¢). But by assumption:1 > b + g +c

andA > 1 + T and therefore the inequality is truea

Proof: placingl" into equation (4) we get tha{,(A") = b. This means that
at wage b workers do not search even if the firmches all outside offers.
When this is the case, the minimum wage becomesuading constraint on
wl,, and from that poinw/, stays at b for any > 1 > A". In this segment
firms always play -, = b,m" =1}.m

Proof: see as part of Appendix 1.

We start with the profit function of full matchinghenw/>, <1 —T. This is a
constant function in respect 2o The profit function under partial matching is a

quadratic function im which is continues in the relevant segment. Assaw

above, forA =1 — ﬁ, we get that both policies yields the same expecte
2

profit. Because of the single peak attribute of dyatic functions, If full

matching is superior under a lowgrit means that for any in between, full

matching is also superior. Otherwise, we get thatigd matching is always
optimal.

Whenw/L, < 1 — T, the profit function breaks into two parts, be@at a high

enoughl, wi., decreases and becomes lower thanT. However, the function
E[(1-6;) [(1 -DA-wh)+ A%(T +(4- v_vh))] is larger than the partial

matching profit function at = 1 — ﬁ. This means that the cross point is

2

always under a highdr And again, If full matching is superior underoaver i

thand =1 —ﬁ , it means that for any in between, full matching must

2

be also superiom
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A.2.1: Characteristics of optimal no search polifyr low productivity jobs

Below are the proofs for statements i-iv:
I Proof: for 1=0, E[(w!_,|NS,b,M'(b))] > E[(mi,|NS, wie, = Ww')] since:
1-b> g + c. All profit functions are continuous in the segrnére [0,1] and

therefore a segment @fin which partial matching is optimal exisss.

. Identical to the equivalent proof in appendix Z861") = b

ll.  Following the notation in appendix 4, note that wité < ¢!, it means thaw"
may not be the optimal policy as it lies within tthecreasing-profit segment. In
this case, the firm will always prefer to pay b.

IV.  Similar to the equivalent proof in appendix 2.

A.3: when search is optimal
The expected profit from low productivity job oretsecond period with search and full
matching:
l l T
E[(niz,|s,m! =1)] = E[(1 - 6:) 7]
When the firm pays non-search high w¥gehereiw! < 1 — T and matches all outside
offers the profit function is given by:
T
E[(miop|NSwio, =w' <1 -T )] =E[(1-6) [(1 -DA-whH+ AE]
Assigning w! into the above equation, we get:
T
E[(rio,|NS, Wi, =wh)] = E[(1 - 6)) [E + c]
And for any positive c it is better not to allow rkers to search.
Whenw! > 1 — T the profit function becomes:

— il
E[(mio NS wie, =w!>1-T )] = E[(1-6) l(1 -1 -wh)+ Aul

2
Allowing search is optimal if (but not only) profitnder search is higher than profit

under partial matching:

40 Assuming (1 - g) - i > b. however, the above statement is true even when w'=b.
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E[(rni_,|S,m! = 1)] > E[(rl,|NS, b,m! = MY)]
This gives:
T T
5> (1—A)(1—b)+/1M’§> 1-MT
Which might be considered only far> 0.5.
A4
To see that whenever a firm choos#s the optimal wage level is the lowest possible

and equals b, we need to maximize the expected psifig w;_, :

)
1—/‘1)(1—%—w£=2)]

max,,;  E[(mi|NS,m' = MY)]= E[(1 = 0[(1 = (1 - wiz) ++

subject to:

wt>wl_,>b

And we get the FOC@ — g) [—(1 -+ M@ )2] =0

- (1-7-wh,

l

l T MG)
After some algebrav;_, =1 — 2 o =

The second derivation, however, shows that tha fisinimum pointHence, under the
condition w' > ¢! the expected profit is decreasing in the segmbnipf] and

increasing in the segmemp’, w'] so the only two potential wages are b arldm

Again, for even considering' it needs to fulfill the following condition:

T
(1 T) c _,.T i (3)

2] 1-2 2 \N(1-2)2
Or:

AT
€S9

Comparing this with the condition of a high-produity job (c < 1 (% + T)), we can

see that payingy is much more feasible under high productivity amay occur at a
higher c than in the low-productivity case. Thisrige for all A and T. The reason is that

low-productivity workers tend not to search whets chigh, but when the return for
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search increases, worker may search even at arthighe this case, firms sometimes
find it better to use the strategy of high wage aadearch, which is not optimal under
the same c in regard to low-productivity workergisTalso means that there exists a
class of cases in which a firm will use (d!(b)) for low productivity workers and

(w", 1) for high productivity workers.

A.5: proof for second part of proposition 2 about quitting.
Under partial matching: the expected quitting ptolitg of high productive worker is:

ghrm = §+ (1 - g) A(1 — M"(b)), the equivalent quitting probability for low

l
productive workers isgtP™ = g + (1 — g) Al - M7(b)). Comparing the two, we get

that higher productivity workers quit more tharpl@ductivity workers only if:

(1-T-0)> (A r )
2 2

After some arrangement we get that the upper inidgissatisfy for anyd < A = 3 —

b. For any such A, more high productivity worker tqlearly, such segment always
exists as b is smaller thanu.

The proof for third part of proposition 2 about expected wages

The second part of our proof, regards the expeatages of workers. The expected

wage of high productivity workers under partial ohang is:

(57 47)
E[(uf-z|NS,b,m")| =E|(1-6;) |1 -Db+ 2 2 2/||+6;b
+(1—-m")b
The expected wage for low productive worker is:
N
E[(uly|NS, b,m)] = E|(1—6) | = Db+ 2| (z T3 ) +6; b
+(1—-mHb

Comparing the two we can see t#(ul-,|NS,b,m")] = E[(ul-,|NS, b,m')] only
if:

h(A+1 - b)— l(l T b)
™ -m 2

But after placing the matching behaviors we setlibth sides are always equal.
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A.6: why paying high wageto all workersunder secrecy isnot optimal
First we generate the value @f° (the wage level under secrecy that allow firm to
match all outside offers without promoting seardie value ofw® may be calculated

by equalizing the expected utility under searchwaitdout search for m=1 :
E[(ue=s S, p"m = 1)]
A+1 T
=E[(l—@i)[ph<T—T)+(1—ph)<1—§)—c] + 6, b]
E[(=eNS,p"m = 1) = B[ = 0 [p" (A - 0w +2 (22 - 7)) +

(1—ph)((1—,1)w5+,1(1—§))]+9ib]

Putting the above two values into one equationadtet some arrangements we get:

A+1 T c
v_vs='ph<T—T>+(1—ph)<1—§)—I_Azpth/h+(1—ph)vT/l

But: when m=1 we get that* = % ands" = %. And we can rewritew®:

1
we =z (wh+ wh) -

The firm expected profit per worker is:

1-2DA-sMHU - w ]

—4(4_/1)(A—1—T)

E[(m5_,INS, w)] = E(1— 6, )§l+(/1 + (1= )s") (S2+T) +J

A-DA- #) + A3
After some assignments and arrangement we get:
A-DA+1-wh—-wh
“E(1-0,,)2| +(1—A)2(4/1_/1)(A—1—T)

|
YC=WE T NS PR

Assigningw” andw! we get:

1(A—-1 3T A1 -4
E(l—ei’t)§[T+—+2C+ ( )

1 cA
2 2(4-21) )

(A—1—T)(1—5 -=

When we compare it to the expected profit undeh higge with full information we
get:
A—1 3T ]

i 1
E[(fL, Vs, ", w1, m = 1)] = E[(1 - )5 | 5=+ 5+ 2¢
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We see that :
E[(xlL,|NS, w", w'})] — E[(mi_, NS, w*)] =

Bl - 003 [ @~ 1-1 (F) + 5

Which is always positive as{) and A1+T. m
A.7: Proof - high productivity workers quit less under secrecy than they do under

full information.

When[(n]5,|NS, b)] > E[(n]/}|NS, b)] it implies that:

A=A =s/)A=b)+ (A+ 1= Dsl)mt (=) > (1= DA - b) +
i (22)
We can rearrange it into:
AMh (#) (@ —1) — (1 - sk, (A —b+ ath#>
However asA — b > A_12—+2T (becausel +1 > 2(b + T)), we can write:
AMP (#) (@ —1)— (1 - Dsh(1+ ath)# >0

And:
AMh(ah — 1) — (1 = Dsl,(1 + a"M") > 0
Again, as1 + a"M" > 1 — a"M" we can write:
AM"(a" - 1) — (1 - Dsf,(1 —a"M™) >0
And hence, equation (41) is positiwe.
A.8: comparing utilitiesunder MD with FM
When search is promoted by the firm, the expestage is constant in respecttoand

we get that: E[(u?=2|search)] = (1 — g) (% -T- c) + gb and:

E[(ul=,|search)] = (1 — g) (1 — g — c) + %b. The result is equal for full matching

strategy without search whenw"<1-T and w!'<1-

NS

respectively:

E[(uf,|w, NS, 2 < )] = (1-2) (52 =T —¢) +2b and
E[(uf=,|Ww' NS,2 < 2Y)] = (1 — g) (1 — g — c) + gb. However, whena > 2, not
searching produces higher expected earnings Eqéul-,|w", NS, > A")] = b +
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(1-2)2(*==T) > E[(ul,|[#", NS, 2 < 1*)] and:E[(ut_,|w', NS,1 > )] = b +
(1 — —) A (1 — —) E[(ul=,|w', NS, 2 < 2Y)]. This result may change wheif > 1 —

To w>1 —g as the active-search expected wage is strictiyigimted by high

wage and full matching. In comparison with partigdtching strategies, it is clear that
no search with full matching always results in ghleir expected wage because both the
initial wage (for both low- and high-productivityorkers) and the matching probability
are higher under FM. This is also the case fos#wecy equilibrium

A 9: Moredetailed way to reach condition 62

We start with the upper bound &f»_;: since% — T — b > c by construction, we get

that: A,n_, <1— 1+\F% Placingl* = 1 — 25__¢___in condition 61 we
2 (F-T-0) 2 (F-T-b)
get:
1+/5 c
2 (A ) (u + T) 1 -
1+1+\/——C 2 1+1+‘/§—C -
: B r 7 )
2-T-2b D
And after some algebra:
1+/5 1 1+1+\/§ c*
2 (A+1 T-b) (g_l_ T) T N 2 (%—T—b)
145 ¢ 2-T—2b D

1+—2 =)

And even more:

(14V8) (5 4+7) = (2(42 -7 b) + @ 4 VO ) (o + £ 4 2

2D(=-T-b)

Final stage:

(1+V5) (2 +T) =2(5F =T =b) o + ) + A+ VBT s +5) +

(1+V5)c* A+1 (1+V5)2¢*?
2p(222-T-b) 2 ( ; T~ b) 2p(2X2-1-b)

And we can write the quadratic equation:

(1+v5)? AP (1+\/_)(_+T)
2D(A+1T ) +(1+\/_)(2T2b _)C —Z(E—T b)( T +1) 0

2 2—-T-2b D

Or:
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D(1+V5) (2 +7) -

2(5-7-0) 7=+ 1)

(1+v5)° _*2+(1+\/—)( -0

T C
2(55-T-b)
We solve the quadratic equation to get:

g 2(D(+E) (A7) -2(42-T-b) (R p+1)

2—-T— 2b+2)6*_

_(z—?izb : 2)+\/(z—?izb H2

A+1
e (5F-7-p)
€= (1+5)
(1)
Or with simplification:
_, 2rop DT pr \2  2D(1+V5)(2+7)
€= 1+\/— % 2-T-2p (Z—T—Zb) (E2_r-p)

Now, we would like to show that the derivative @spect to D is positive:

For shortness we assign= 1 +5; x = =2(1++5) (— + T)

Note that x,y and z are all positive.

-T— 2b'y

And we can deriv%% and we get tha%% >0 i.ff

f DY
0<—Dx+ (Dx)2+7) o 2)62D+Z

> 0 or after we do the derivatiorx + ——=%= > 0.

op 2 |(Dxy2+2X

. ) 2x2D+% .
Which we change mtejx:f)y > 2x. we multiple and power to get:
(Dx)2+7

Y Y? DY DY
412 2P 2 2 — A+4D)2 2
4x*D +4xDZ+ZZ>4x(Dx)+Z) 4x*D* + 4x Z

2
And we subtract in both sides to ggezt:> 0 which is always truem
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