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Abstract

This chapter describes the operation of the job market f& &tonomists and the effort to improve
the market's operation via the creation of the non-profitaoigationEconJobMarket.ordEJM), a
web-based service designed to serve as an “informationiigreouse” to facilitate the exchange of
information between applicants and recruiters. EJM dog¢stiempt to fundamentally alter thoe-
centralized‘endogenous search and matching” process by which the etoagob market currently
operates. Since there is unrestricted entry of intermidiaimilar to EJM and a number of for-profit
and non-profit organizations are currently competing ia tharket, we discuss the problemmérket
fragmentatiorthat can occur when too many organizations attempt to iredrate trade in the market.
Contrary to conventional wisdom in industrial organizatibeory, we show that unrestricted entry and
competition of intermediaries can result in suboptimaktountes. We discuss conditions under which
the market might be improved if there is sufficient coordimato promote information sharing, such
as establishing a dominant information clearinghousedpatates as a non-profit public service — a
role EJM is trying to fulfill. We also consider the benefits amgpediments to establishing more ambi-
tiouscentralizedob matching mechanisms, such as the computerized matsyétgms that have been
used in the market for medical residents, or possibly g@sition auctionss a means of matching
candidates to positions. It is already difficult to obtaifffisient coordination to avoid market frag-
mentation, and the problems confronting the the estabbkstiof a centralized matching mechanism
are even more daunting if participants cannot be compalledé such a system. We discuss whether
marginal improvements to the existing, fundamentally déedized operation of the economics job
market are “sufficient” and whether they are likely to detehelp pave the way for the adoption of
more ambitious and potentially more efficient centralizexdehing systems in the future.
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Well-functioning markets do not always spring up spontasgo As economists, we are well-
positioned to monitor and modify the market through whictv meembers enter our profession.
(concluding sentence, p. 205, from “The Job Market for Newrieenists: A Market Design
Perspective” by Peter Coles, Philip H. Cawley, Phillip Bvire, Muriel Niederle, Alvin E. Roth,
and John J. Siegfried).

1 Introduction

This chapter discusses attempts to improve the operatithre gdb market for academic economists via the
creation ofEconJobMarket.ordEJM), which was launched in the fall of 20&&Vhile we will define more
precisely what we mean by the “economics job market” shaitlonsists primarily of the annual market
for jobs for young economists who either recently complatedvho are about to complete their PhD
degrees. As stated on the EJM webditiet ¢s: / / EconJobMar ket . or g), this service “seeks to reduce the
costs of information flow in the economics job market by pdawjj a secure central repository for the files
of job-market candidates (including papers, referendergtand other materials) accessed on line.”

A secondary goal of EJM is to eventually use some of the dathisncentral repository to support
research that can improve our understanding of the oparafiour job market (subject to all restrictions
necessary to preserve confidentiality of participants amdpty with all relevant privacy laws and human
subjects protections). We feel that lack of adequate degarhpeded research on the operation of many
labor markets including our own. By facilitating the colien of more complete and detailed data on the
operation of the economics job market, EJM will likely hetpgrove our understanding of the economics
job market, leading to new insights on ways to further impr@g operation (and the operation of other
markets) in the future.

We view EJM as dabor market intermediarywhose entry into the economics job market is a relatively
modest innovation, done with the primary goaleducing transactions costs market participants. Thus,
EJM does not reflect any sort of radical new vision of how thenemics job market should operate.
Instead, EJM respects and accepts the fundamemtedgntralized search and matching procdsst has
characterized the operation of economics job market stadedeption. Examples of more radical changes
to the operation of the market include computerized matckervices, such as that used in the market
for medical residents that has been extensively analyzeddbly and others (see, e.g. Roth [1984] and

Niederle and Roth [2003]), grosition auctiongroposed by Johnson [2010].

1Econ Job Market Inc was founded by Martin Osborne, John Rust,Joel Watson. The views expressed herein are those
of the authors and do not necessarily represent the pasitiopolicies of Econ Job Market Inc. or those of Martin Osleorn
The authors include some of those who have volunteered podeeelop and manage EJM, and others who are interested in job
matching and research on alternative job market mechantmsgo not include board members or all officers of EJM.



Even though EJM does not represent a radical transformatitime way the economics job market
operates, the entry of market intermediaries similar to EidiMe been shown to have important effects
on market outcomes in markets that are similar to our own. €ud service is calledlma Laurea,
established by Italian universities in 1994 to improve thigok market for graduates of a consortium of
Italian universities. The effect of this intermediary oistiob market was analyzed recently by Bagues
and Labini [2009] and will be discussed further below. The&in conclusion is that “the adoption of the
online labor market intermediary under study improved gedels’ labor market outcomes three years after
graduation” and their analysis suggests that “online |abarket intermediaries may have a positive effect
on matching quality.” (p. 153).

Though the topic of thisdandbook is market designjn many cases there is no single person or
organization that owns or controls the market, and thiscslpi limits the scope for market design in a
practical sense. This is certainly true in the market fodaoaic economists, so the effort to found EJM was
motivated by the more limited goal of trying ifluencethe economics job market in a welfare-enhancing
way. Nonetheless, we discuss a promising alternative desigomputerized matching systems — in the
context of considering whether EJM’s entry, even if deeneelde a success, either fails to solve certain
problems or creates new problems that leave substantip¢$oofuture innovations (such as various types
of computerized matching systems) that improve the ecocmjob market even further. We believe that
if EJM is successful, it can move the profession one stepeckasbeing able to implement more ambitious
changes, since EJM can provide the technological infretstre that more ambitious market designs could
be built on. On the other hand, improvements in stetus quamay also reduce the incentive to embark
on more radical changes in the way the market works.

Section 2 describes the economics job market, some of thiegons in this market, and various labor
market intermediaries and efforts that have been made éntgears to make it operate more efficiently.
We discsuss a paradoxical effect of unrestricted entry wdrlanarket intermediaries that we refer to as
market fragmentationwhen there are too many intermediaries vying for the rolenafket maketthe
effect can be to increase search and transactions costhenefore potentiallyvorsenmarket outcomes.

Section 3 describes EconJobMarket.org and its impact omd¢baomics job market and individual
job search behavior so far. This section also discussesciieomic and software design philosophy
underlying EJM’s non-profit organization. EJM’s objectigdo reduce market fragmentation and therefore
search and transaction costs to market participants, whtlee same time to promote competition among

intermediaries along avenues where it results in benefaiber than harmful effects.



In particular, in our view it is appropriate to promatata sharinganddata interchangemong com-
peting intermediaries so that market participants cansscogormation about job postings and candidates
regardless of which intermediary is used to post an adeengsnt or apply for a job. If this can be suc-
cessful, itis no longer necessary for candidates and tecsub have accounts on many different sites and
services in order to obtain full coverage of all relevant keopportunities. Instead, their decisions can
be based on which intermediary provides the best softwéeef@iwe and services at the lowest prices.

Thus, EJM’s objectives may be compared to the role that tinegmofit organization ICANN plays in
managing private competition in the provision of registie®main names for Internet. According to its
website (. i cann. or g) “ICANN was formed in 1998. It is a not-for-profit public-befit corporation
with participants from all over the world dedicated to kewpihe Internet secure, stable and interoperable.
It promotes competition and develops policy on the Intésnetique identifiers.” In the case of economics
job market, we believe the conceptinferoperabilitymay also be the key to enabling competition to exist
while avoiding or minimizing the negative side effects ofrke fragmentation.

Section 4 describes several models designed to illustnatproblem of market fragmentation and to
formalize conditions under which free entry of competingeimediaries may not lead to efficient out-
comes. We discuss several models that illustrate how thmg e non-profit intermediary similar to EIJM
can reduce market fragmentation and the associated seadidnamsactions costs, and thereby improve
overall market efficiency.

A secondary efficiency question is whether an intermediachsas EJM, by successfully reducing
market fragmentation and search and transactions costddwpeate incentives for candidates to make
excessive numbers of job applicationsabor market intermediaries such as EJM operate primauily t
reduce the cost dfansmittinginformation but they may do relatively little to help redrrs reduce the
cost of evaluatingthis information. One might wonder if an intermediary suchEaJM could worsen
market outcomes if recruiters, flooded with many more aptibnis than they previously received, end up
devoting less effort evaluating each application (compsarg their ability to identify the best candidates).
One solution is for recruiters to set application fees, WitdM facilitates as contributions to support the
service. But where fees are not required, there still is trestion of whether the number of applications
is excessively high.

Section 5 presents a stylized model of decentralized seardimatching in the economics job market
to address this question. Though the results depend in tanfovays on model assumptions and param-

eter values (which we are still experimenting with), we fihastapplication effectout we also find that



the increased number of applications tendbeaoefit recruiters In particular, recruiters get larger choice
sets with better quality applicants, forcing applicantbrimaden their search downward. In markets where
institutions have highly idiosyncratic tastes, the beadfitm intermediaries such as EJM of reducing the
cost of applications can be large.

However, we do not take these preliminary findings to be defenand we acknowledge that an in-
termediary such as EJM may still have limited ability to solmany other problems that challenge the
efficient operation of the economics job market. An exampléhe problem omarket congestiothat
occurs when a small number of the most attractive job cateideeceive multiple job offers and then
delay deciding on which offers to take. These delays slowebgruiters’ process of making offers to their
lower ranked candidates and can cause distortions as tbhadsgcoup of candidates accept offers from
other organizations.

Section 6 discusses some of these problems and the poteidbr other more radicatentralized
mechanism#or operating the economics job market such as computenmddhing algorithms or position
auctions. As we noted above, since there is no single ingiidr organization that “owns” the economics
job market, the success in establishing these more ambitigaes of market mechanisms is limited by
voluntary participation constraintdNamely, it is impossible to compel individuals or organia@as to use
such mechanisms and they generally will not use them unhessfind it advantageous. In some cases
there can be problems ofarket unravellingthat are akin to the problem of adverse selection in ins@anc
markets, if groups of recruiters and candidates chooseorfmrticipate in a proposed centralized market
mechanism. We discuss recent contributions to the analjsisatching mechanisms from a mechanism
design perspective, and the feasibility of implementirficieint outcomes via methods such as auctions.

Section 7 provides some concluding comments and ideastimefvesearch as well as ideas for some
future market experiments that can build on the steps takeBJM, assuming that EJM continues to
remain a viable entity and there are resources and suppamnhfiertaking more radical types of market

experiments.

2 The Economics Job Market

Compared to many other labor markets, the economics jobehahieady seems to function pretty well.
The American Economic Association (AEA) has facilitated tharket for new PhD economists in the

United States by supporting job interviews in hotel roomsrduthe annual Allied Social Science Asso-



ciation (ASSA) meetings (currently held annually, in eatgnuary), and creating th#®b Openings for
EconomistgJOE) advertising service in 1974. In 2002 the JOE becamed@usively online service and,
according to Coles et al. [2010], in 2008 over 1900 acadeaiis pnd over 1000 non-academic jobs for
PhD-level economists (both senior and junior) were adsedtion JOE.

However, services such as JOE use the web only to pulditiertisethe existence of jobs, but they
don’t provide additionabnline application and reference letter transmittal sees. At a fundamental
level, the operation of the economics job market, perhapsertian many other job markets, requires
large information transfers over a relatively short spanimfe. Each year, roughly from late October
until early December, thousands of recruiters advertisgtipas they seek to fill, and thousands of job
candidates submit applications for these job ads.

Each application typically involves the transmission c tbllowing information 1) the candidate’s
vitae (resume), 2) his or her job market paper or other vgiiamples, and 3) letters of recommendation
from several references. Often a candidate might speciBetior more letters of recommendation in
each application, and these must be transmitted to theitexcag@parately since they are designed to be
confidential and not seen by the candidate.

Prior to the entry of intermediaries such as EJM, most agfiins in the economics job market were
submitted in paper by surface mail. Applicants needed ty tlogir vitae and writing samples, and physi-
cally mail these to dozens of different prospective empigye in many cases a hundred or more. (Coles
et al. [2010] report that in 2008, several thousand cane&atere applying to nearly 3000 job ads in the
U.S. and North American region alone, and that a typical ickrtd might make 80 applications). If there
are at least three references per application, the operatithe job market also involves transmission of
more than 500,000 reference letters. The collective tinteaher resources necessary to copy and mail
all of this information in each job market season is nonidtiviFurther, there is substantial additional sec-
retarial effort necessary to maintain and file paper-baggtications, since many recruiters may receive

500 or more applications to each job ad they post.

2.1 Online Labor Market Intermediaries

It is not hard to see that with the advent of the Internet aedatbb, many of the transactions costs asso-
ciated with the simple transmission of the application mal® and references could be greatly reduced
by creating efficient web-based advertising and applioatrvices. EJM was not the first and is certainly

not the only organization to provide such services, evehiwithe economics job market. For example,



one of the largest such companidenster.comwas founded in 1994 with the goal of facilitating digital
recruiting in general labor markets.

In the narrower area adcademic recruitinghere are several companies, sucthaademicKeys.com
which started taking online job applications in 2002, amdilsir intermediaries such &tigherEdJobs.com
and The Chronicle of Higher EducationWithin economics, there are several other for-profit and-non
profit services that offer or previously offered approxietatthe same set of online services that EJM
provides, includingobmarketeconomist.coffounded in 2005, merged with EJM in 2008);ademicJob-
sOnline.org(launched in 2006 }:con-Jobs.corandwww.thesupplycurve.coffounded in 2008) anwval-
ras.org(founded in 2007 and began providing online applicationises in 2010).

In addition to the systems and organizations named aboges ire other for-profit companies that
are starting to capture a significant share offthenan resource (HR) administration markkat provide
database tracking of all aspects of behavior and recordsnfigloyees of large companies starting at the
date of hire. One example ReopleAdmin.confounded in 2000 “to reduce the cost, risk, and time spent
managing human resources for government, higher educatimhnon-profit organizations.” PeopleAd-
min’s systems include online application systems that are msed by many large universities, including
Columbia, University of Pennsylvania, New York Universind the University of Maryland. These on-
line application services can also collect letters of rec@mmdation from references named by an applicant

in their online application.

2.2 Excess entry and market fragmentation

Given all of the various organizations and new online systpnoviding online application and reference
letter transmittal services, is there a need for yet one ranteant, such as EJM? Could additional inter-
mediaries actually degrade the functioning of the market?

When recruiters must choose among many intermediaries ther danger ofarket fragmentation
The problem is that market participants — especially caatdisl and reference letter submitters — gen-
erally have to establish accounts and upload materialgaeba for every different online system that
recruiters use to collect application materials. Thus,wm&any labor market intermediaries function in
the market, candidates and recommenders have to duplietefforts by the number of competing web
sites. The duplicative tasks include establishing ac&wubmitting applications, uploading documents,
and uploading reference letters.

When the costs of market fragmentation from the marginarinediary exceed the benefits that inter-



mediary brings in terms of further reducing transactiongaben there igxcess entrgf intermediaries.

It could be argued that any more than one intermediary issske® as long as that one intermediary’s
system can integrate all the cost-reducing features tinatr atermediaries could bring. If there were a
single online system then the market participants wouldi neisit only one site to make an application,
post an ad, or upload a recommendation letter, and taskgaiflishing accounts, uploading documents,
and creating biographical profiles would be done just once.

This problem of excess entry of intermarries is already gmes$o an extreme degree in a closely
related market: the market for online applications to gedelischools. Faculty are now familiar with the
various services such &mbark.com, ApplyYourSelf.com, CollegeNet.cant dozens of other home-
grown application systems designed by individual universifor taking applications by undergraduates
for admission to graduate school and corresponding web thigg faculty must negotiate to upload letters
of recommendation on the students who name them as reference

Because of poor software design and lack of standardizatimamy of these sites force faculty to
hunt their email boxes for requests to provide letters obmamendation, and find or request the requisite
account and password, then to go to the site, login, and antére-enter contact information, fill out
extended questionnaires about the student they are recadimge and then finally upload the letter of
recommendation. All this must be doper recommendatioand it can take between 15 to 30 minutes
to negotiate a single form. A typical undergraduate studesy apply to a dozen or many more graduate
schools. Thus, the huge collective time burden on faculssiraply transmitting the reference information
on their students who apply to grad school becomes immégliapparent. Of course students who are
applying to grad schools face these costs as well, and eves snpsince in addition to the time burden
they may have to pay an application fee ranging from $50 t@$i0 application.

There is increasing concern that the problems we see in markgrad school applications will start
to spread to the next level up, to the job market for new PhDdeeéd we are already starting to see the
same sort of lack of coordination and excess entry of labaketantermediaries in the economics job
market and this is already creating an unnecessary burdécolty who write recommendations letters
for their graduating PhD students applying for jobs. Fomepke, John Siegfried, Secretary-Treasurer of
the American Economics Association and the Director of tbE §ince 1997, notes that “By far the most
annoying part of the process is the unique websites adoptdtelHuman Resource Departments of vari-
ous employers, and especially those that can detect tisaditridepartmental assistant who is pretending

to be us, and block her from entering the data.” Nancy Roseeegps similar frustration in her perspective



as placement officer at MIT, particularly for recruiterstthae “employer-specific URLS” which she feels
have become “a complete nightmare.” Rose concludes thairfk this system is inefficient and much,
much too burdensome for PhD granting departments with amabk number of students on the market
in a given year. Financial pressures at many universitiedu@ding MIT) have led to staff reductions that

exacerbate this cost for faculty.”

2.3 Timing of the Economics Job Market

We now describe the sequential process by which the primankehin economics operates in order to
describe more precisely the role played by various interaned, and also because it motivates the timing
of stages in models of the job market such as the one we prigssattion 5. Coles et al. [2010] also
provide a step by step description of the operation of thegry market, though with a different focus.

The primary market for economists is higtdynchronizedand most of the activity — the placing of
applications, interviews, flyouts, and job offers — occuesieen October and March in each job market
“cycle.” While our discussion below focuses on the primargrket in North America, increasingly the
rest of the world is also adapting to this same cycle — at liemghe primary market.

The logistical demands of conducting thousands of in-pensterviews at the ASSA meetings in early
January of each year require that recruiters must be ablake preliminary evaluations of the applications
they receive well before these meetings so they can deciddwhbset of their applicants to interview. In
recent years job advertisements start appearing on sitesasWOE at the end of August and run typically
through the end of the year or into the early part of the follmywear. However, most job applicants
have an incentive to delay their applications while theyrafming their job market papers and receiving
final advice from their thesis and job-placement committeAs a result, candidates typically submit
applications from the beginning of November until the firgek of December, close to the application
deadlines. While there is no central coordination or sirsgieschedule, many recruiters screen most of
their applications starting in late November through eBxgember, and by mid December most recruiters
have contacted the candidates they wish to interview. Touey, a relatively short period from end of
October until early December, many thousands of job apjmics are being made by the several thousand
job applicants who are vying for several thousand job pmsétiposted on sites such as JOE.

Following the job interviews at the ASSA meetings, the néags is for the recruiters to decide which
of their interviewees to invite fdityoutsthat, for academic institutions, constitute full day ormweultiple

day visits and a seminar presentation of the candidatemptxet paper. After the flyouts, there is a period



starting in February and sometimes extending until early Waing which recruiters make a series of job
offers to their top-ranked applicants.

Note that the primary function served by intermediarieshsag JOE and EJM is to assist the dissem-
ination of information and transfer of information in thesfiphase of the economics job market during
the period from October to December just prior to the in@md in early January. Once candidates have
applied to the available ads and their application materdad reference letters have been transmitted
to recruiters, these intermediaries no longer play a simifi role in the second interview, flyout, and
offer phase of the job market. Instead, a second set of imtgiaries play a role in this second phase
to transmit information about which candidates are beingriniewed and flown out to which recruiters.
One such service IEconJobRumors.cothat posts often unfiltered and unverified comments and rsimor
but is nonetheless highly visited. Coles et al. [2010] alsgutss theAEA Job Scramblevebsite where
candidates “who have not secured a position by late April oetinue to explore the nonacademic job
market; seek temporary academic employment as one-ydtingyiassistant professors, lecturers, and re-
search associates (non-tenure-track, soft money pasjtiofp. 189). In addition, the AEA operategab
market signaling servicahat allows a candidate to transmit signals to a maximum ofreeruiters that
is intended to indicate the candidate is especially likelgdcept an offer from them.

We will discuss these and other ideas for new intermediaeksservices to help enhance information
flows, reduce costs, and improve efficiency and quality ofchiag in this critical second phase of the

economics job market in greater detail in section 6.

2.4 Strategic Considerations for Candidates and Recruitey

While the focus of intermediaries such as EJM is on fadilitathe transmission of information in the
first phase of the primary market, most of the interestingsitets are actually made by recruiters at three
key stages: 1) which applicants to interview, 2) which iiervees to schedule for flyouts, and 3) what
job offers to make. Indeed, virtually all of the most costgpacts of the operation of the economics job
market — information processing and learning — ocatfier the initial application materials have been
transmitted from applicants to the recruiters.

Prior to the job interview, there is a huge amount of work Imgd in evaluating hundreds of ap-
plications, including reading candidates’ job market papeitas, and reference letters and deciding on
which candidates to interview. During this period theredditdonal information being communicated by

placement directors at the various degree-granting urnistits about their own internal ranking of their
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candidates. Many recruiters, especially those at topedmkiucational institutions, rely on this informa-
tion as a means of focusing their evaluative effort to a subishe candidates.

Speaking in broad terms, recruiters often followwdoff strategyto identify candidates to interview.
Recruiters make quality cutoffs in terms of the candidatiegjree-granting institutions, and the quality of
candidates themselves, taking into account informati@vided by the candidate, his/her reference let-
ters, as well as additional information provided by placenufficers, and advice from trusted colleagues
at other institutions. Of course, there is often disagregramong different members of a recruiting com-
mittee about the quality of different candidates, and howvéigh various factors and account for other
considerations such as “field needs/preferences” andkbekhibod that the candidates would accept an
offer. Various types of internal collective-decision pesses are used to mediate disagreements, includ-
ing voting, ranking, and delegation of decision making tocammittees and members of different fields.
Typically if an applicant is not interviewed, there is veiflé chance they will subsequently receive an
offer from the recruiter.

After the interviews have occurred, an organization’s wititry committee, or possibly the organiza-
tion as a whole will meet again to aggregate the views of thenbses about the various candidates who
were interviewed. This will result in choosing a subset déimiewees being invited fdiyouts At this
stage, recruitment committee members consider not onlgadidéional information gained during inter-
views, but also take into account information learned aleaweh candidate’s set of interviews with other
recruiters and any information obtained from candidatesilocational preferences, including any AEA
job signals. This additional information is important fecruiters in assessing their likelihood of success
in attracting any given candidate.

The flyout stage involves additional complications. Roygipeaking, there is a more or less well-
defined pecking order in terms of tlygiality or desirability of different recruiters from the candidsite
perspective. While the ordering may to some extent differshigfield and differ by candidate when
idiosyncratic locational preferences are also factored@anruiters that are ranked lower in the overall
pecking order will be reluctant to flyout or make offers to diglates that they perceive are very likely

to receive offers from higher-ranked recruiters that wahlkerefore dominate them. Generally speaking,

2For example, in the 2010-2011 job-market season, reciiiter as the University of Maryland and the University of @i
nia, San Diego received about 500 applications. At the sanes their recruiting committees surveyed the placemenettiirs at
many of the top ranked economics departments world widén@$tr the names of the top two or three best candidatesijlppss
with restriction to certain fields, or for good candidatesetiveg other criteria (e.g. “targets of opportunity”). Thigormation
helped the search committees focus on a smaller subset afol®00 candidates in various fields of interest. Of these, the
recruiting committees chose to interview several dozewlidates over multiple days at the ASSA meetings.

11



preferences of candidates are lexicographic; they tylpigakfer a job offer from the highest-ranked re-
cruiter, and then consider other factors such as locatadarys and other aspects of the job. Since wages
are generally not highly variable or negotiable in the priymaarket for economists, they are typically not
an important factor in candidates’ decision, except on thegin when a candidate has several offers from
approximately equal-ranked institutions.

Recruiters typically have a fairly well-defined budget doamisit on the number of candidates they
are allowed to hire. Their objective is to make a sequenceioffers in order to fill these slots with
the highest-quality candidates. For some recruiters,-bivarg (hiring more candidates than there are
available positions) leads to severe penalties. Ovemngnican happen if the recruiter adopts a strategy of
over-offering,i.e. making more offers than the number of available pastion the expectation that some
of the offers will be declined. There are typically less seveenalties if the recruiter fails to hire the
desired number of people, or hires candidates whose quslityt as high as was originally desired.

Recruiters often mitigate the risk of over-hiring by adogtiasequential offer strategyThey often
make an early set of offers to a set of the highest-rankedidatesd, sometimes with a short deadline on
the offer. This allows the recruiter to try for higher qualtandidates whom they have lower probability
of attracting, while retaining a fall-back option to makesgend or possibly even a third wave of offers to
other lower-ranked candidates. For this reason, it is ¢letrthe offer stage of the economics job market
is not a one shot game. There are many complicated decigiahsecruiters make about the timing and
sequencing of offers, offer deadlines, as well as additimeantives (release from teaching, higher salary,
research funding, etc) they can provide to attract canedah the margin. These decisions are often
conditioned on the latest available information about Whather offers their various candidates have or
are likely to receive.

Candidates have an equally difficult strategy at this stédgle at earlier stages itis nearly a dominant
strategy for every candidate to interview with all recrtstéhat invite them and go for flyouts everywhere
they are invited (unless the candidate is so attractive b#&the is virtually certain to get dominating
offers). When candidates receive offers with deadlinesy tlace a complicated stopping problem of
whether to accept an early offer from a less highly rankeduitr or reject the offer on the expectation
that they will subsequently receive an offer from anotherertoghly-ranked recruiter.

In many cases the most attractive candidates receive teutiffers, and there is a period of time
where some recruiters are unable to make further offersetio tiext best choices while these candidates

are deciding which of their offers to accept. The tendenaphefbest candidates to receive multiple offers

12



creates a problem afongestionsince delay in deciding by the most attractive candidatesesamany

recruiters to delay in making offers to their next best cbsicThese delays, together with the constraint
that it becomes infeasible for most recruiters to contimumake offers much later than May of each year,
limit the number of offers recruiters can make in any givem $eason. As a result, there is a significant
chance that some recruiters and job applicants will comenyptyehanded. We believe that this could be

one of the most important inefficiencies in the operatiorheféconomics job market.

2.5 The role of wages as a market clearing mechanism

Perhaps the most puzzling aspect of the primary market faderic economists, particularly as it has
evolved in the United States, is that the wage is not reallguaial instrument for “clearing the market”
(i.e. equating the quantities of various categories of whatds supplied and demanded). Wages for new
assistant professors are relatively uniform. Some of thet smught-after candidates may receive multiple
job offers by leading economics departments in the U.S. dhdraountries, but typically the wage is
not the only or even the main avenue along which bargainimgirscand a decision is made. While one
might wonder whether explicit or tacit collusion is at wovke believe the main explanation for the lack
of importance of wages is the much higher importance thadidates and recruiters place on “quality.”

Particularly in the case of academic positions, the offe@dry is often not the primary criteria that
makes one job offer more attractive to a candidate than anothstead, candidates are typically most
attracted to jobs at the most prestigious institutions.e€gly in the new PhD market, candidates are very
focused on taking jobs that maximize the development of ti@nan capital. We believe that for many
candidates this verges on being a lexicographical preterendering where the quality of the job is the
primary criterion for deciding among alternative job offel he result is an informal pecking order, where
the highest-quality recruiters generally seek to hire tighdst-quality candidates, and less-highly-ranked
recruiters seek to hire the remaining less-highly-rankaadidates, and there is substanteioning by
the highest-quality recruiters (e.g. the “top 5” rankedatépents in the U.S. and elsewhere).

In this chapter we have taken the limited role of wages as &etatearing mechanism as a given,
particularly since it seems to us that there is nothing twearedifferent institutions to compete on the
basis of wages and other working conditions and not just alitgu As a result, to a large extent the
efficiency of the economics job market should be judged ore#tent to which it maximizes thguality

of the matching between recruiters and candidates.
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3 EconJobMarket.org

As we noted in the introduction, the objective ®€onJobMarket.ordEJM) is fairly modest: to serve as
an “information clearinghouse” that posts online ads frecruiters, accepts online applications to these
ads from job candidates, and additionally provides an efiicservice for automatic delivery of letters of
recommendation provided by their authors to job positidra the candidate who names them as thier
references applies to on the EJM system. We describe thaergactotivating EJM in section 3.1, then
briefly discuss the design of the site and the services thst @fers in section 3.2. In section 3.3 we
document the rapid growth of EJM, which is doubling in sizetegear along virtually ever measure of
its “size”, and we document the effect of EJM on candidatggliaation decisions and the number of
applications received per ad. Overall we are finding that 3¢ Brows, candidates are making more
applications using EJM and the number of applications veceper ad posted on the EJM site are also
growing very rapidly, more than doubling between 2009 anti020in section 3.4 we discuss “market
design” issues, particularly how it might be possible tapote competition among intermediaries without
the adverse side effects of market fragmentation if inteliarées agree to abide by the principles of 1) data

sharing and 2) a minimal degree of interoperability.

3.1 Origin and motivation for EJM

Prior to EJM there was only one other service that providedlai functionality to the economics job
market,AcademicJobsOnline.ordlhis service came online in August 2006 as an outgrowth andrge
alization of MathJobs.orga site developed at the department of mathematics at Dukeetsity. EJM
came online in the following year in August 2007. WhileademicJobsOnline.ong a high quality site
and service, it is not widely used in the economics job marker example as of March, 31 2011 there
were 5 job ads posted on this site, compared to 50 ads on EJMiEtings on the newly released April
2011 JOE.

Prior to founding EJM, the three co-founders (Martin Osleordohn Rust and Joel Watson) had in-
dependently developed their own web-based applicatiorcandidate evaluation systems for the internal
use on their respective departments. It was clear to eattenf (and to the overwhelming majority of their
colleagues who used these systems in their respectivetdegds) that computerized candidate evalua-
tion systems were vastly superior to the paper-based sgdteravaluating candidates that their recruiting

committees had used in the past.
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In particular, it is much easier to search and evaluate latgebers of candidates using a web-based
system. Under the paper-based regime, secretaries hadgarprmanilla folders containing the appli-
cation materials for each applicant. These folders weredjlp distributed to various members of the
recruiting committee or other faculty for evaluation anchated in section 2, these evaluations had to be
performed over a relatively compressed period of time —daiby in the last week of November and the
first week of December. Because of the large volume of agjmitaand the large amount of material in
each application, the secretarial staff would typicallggare only a single copy of each application folder
to be shared among the various faculty members evaluatimgjdztes. If faculty member A had checked
out a folder on applicant B when another faculty member C amd also look at that same applicant,
there would typically be a delay until faculty A could retuitre folder or give it to faculty member C.
This created a logistical problem akin to a library where @amary needed to keep track which faculty
members had “checked out” files on various candidates. Simeeto evaluate candidates is quite scarce
during this busy period of time, if a folder on a candidategeyed to be checked out by faculty member
A when faculty member C wanted to look at it, chances were dgbatifaculty member C would not get
the applicant’s folder in time to provide an independendieg and signal on the candidate.

When the application materials are available online, via@use, password protected and searchable
web interface, there is no longer an issue of a particulaliGgin file being “checked out”. Additionally,
faculty can search and look at files from wherever they happée, whether in their office, at the airport
waiting for a flight, or at home, provided they have web ac@ss laptop. The ability to look at appli-
cations quickly, on short notice during brief periods of ddetime” also contributes to a greater chance
that multiple faculty members will actually read and pravi@edback on applications to the recruiting
committee. The web based systems have additional tools&igréing reviewers and sending reminders
when reviews are due, and for incorporating other inforamaiuch as surveys of placement officers that
can greatly increase the amount of information faculty hatviheir fingertips to help evaluate, sort and
rank applicants and to do so much more quickly than they wieles ta under the previous paper-based
mode of recruiting.

Thus, one of the ideas motivating the creation of EJM was thensgstems similar to these available
to other departments to improve their productivity in réing. However it became apparent to the co-
founders that if every department and recruiter were to atiheir own web-based application system and
use their own website and URL to receive applications frondiates and reference letters from faculty,

while this would increase the productivity of the recruiticommittees that adopted this information tech-
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nology, doing this across the board at hundreds or thousaingsversities and recruiters would place an
unacceptable burden on both candidates and recommenders/euitd have to negotiate dozens of dif-
ferent web sites to submit applications and upload referdgiters. As we noted in section 2, Coles et al.
[2010] report that a typical job market candidate appliedgproximately 80 job ads in 2008. Further we
noted that it can take anywhere from 15 to 20 minutes to suamdanline application and perhaps nearly
as long to upload a reference letter, particularly the lesié aesigned sites.

It is clear that there is a potential for a tremendous colledime burden placed on candidates and
faculty recommenders if the economics job market were tgtdoline appplication and evaluation sys-
tems in a haphazard and uncoordinated fashion. This is #enes of the market fragmentation and the
source of so much frustration to faculty recommenders asotedrin section 2.2. The private economies
to individual recruiters from using online application aexbluation systems come at the cost of large
external diseconomies to the economics profession as awhi#ss these systems are designed in a coor-
dinated and intelligent fashion. However we cannot naiwelgt in unfettered operation of the “invisible
hand” to produce a well designed, coordinated, and coliglgtiintelligent system. Instead, as we noted
in section 2.2, the invisible hand has lead to a highly ineffitand fragmented system in the market for
applications to grad schools, and recent trends indicateathimilar development appears to be happening
in the economics job market as well.

Atthe same time, it is equally clear that we cannot just wawehands and “design” an intelligent sys-
tem, even that only has the modest objective of efficiendgelininating the critical information necessary
to operate the economics job market. Nobody, and certaioiythe founders of EJM, owns or controls
the economics job market, so there is no way to force markétimants to behave in an intelligent, coor-
dinated fashion (even if we could agree on what an inteltigetesigned market should look like). Rust
and Watson independently approached the American Econfssiaciation to argue that by virtue of its
key role in operating the JOE site that it would be very wedigeld to take on the additional information
clearinghouse function. However in both cases, despite@tifrom past AEA Presidents Thomas Sargent
and Daniel McFadden, the Executive Committee of the AEA@vily did not see a compelling case for
for JOE to take on the information clearinghouse functiat Rust and Watson had proposed.

The idea to form EJM originated in 2006 and at the ASSA mestinghicago in 2007, Osborne, Rust
and Watson agreed to found the organization that has uigneecome EJM. A private firm\Vatson Edu-
cationfounded by Watson’s brother (which also developed the sysiged by the University of California
at San Diego), was chosen to develop the EJM software. Sie, 2he EJM website and responsibility
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for operation of EJM was transferred Techno Luddites, Inqco-founded by Bandyopadhyay and Rust).
The EJM software and site were developed at a total cost sftlemn $50,000. The site was granted
non-profit (charity) status by the U.S. Internal RevenuesiBerin 2009, and EJM relies on a combination
of volunteer programming effort (including by several ctbais of this chapter) and voluntary donations
by recruiters posting ads on the EJM site to cover operatisgscand enable continued development and

improvement of the software.

3.2 Functionality of EIM

The EJM software is undergoing continual development amorement, but in this section we describe
the state of the EJM software as of March, 2011. As noted altbeee are three types of user accounts on
EJM: 1) recruiters, 2) candidates and 3) recommmendersofAliese accounts are free, though there is
provision in the EJM software for recruiters and candid&tanake voluntary contributions. Virtually any
organization wishing to recruit economists is allowed teeha free account on EJM, though account appli-
cations are reviewed and any recruiter who posts ads raguskills that are not deemed to be sufficiently
close to economics can be prohibited from using the site.

When a recruiter is granted an account, it is ordinarily an@arent account and designated staff from
the recruiter are allowed to post new job ads at any time. ®hefls can either be a purely informative
and not use the internal application machinery in the EJMsitelbo accept electronic applications, or the
ad can be set up to receive all applications electronicatignfcandidates who have EJM accounts. When
a job candidate obtains a free account they are allowed tlgad” key information including their vita,
teaching evaluations, and writing samples, including espif their “job market paper” or other published
or unpublished research papers. When logged into EJM, adaadtan search or browse the available ads
and apply to any ads for which recruiters accept online agfiins via EJM with a simple mouse click.
Any pre-loaded materials such as the candidate’s vita omjalket paper can be easily included as part
of the application. In addition the candidate is prompteddioy additional information or files that the
recruiter wants from applicants. EJM has a flexible appbeatreation interface that allows recruiters to
either select one of several standardized applicationltges) or have full freedom to design a completely
custom ad with whatever questions or files the recruitersteekbtain from applicants.

As applications are made to open job postings, recruitersble to search and view the application
files of indvidual candidates interactively by logging iriteeir accounts and selecting a search/view ap-

plicants function. However recruiters are also allowed @wiload an Excel-compatible file listing the
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name, organization, degree and other key information aapipdicants and a zip file that expands to a sub-
directory containing individual folders containing altag, job market papers, reference letters and other
files uploaded by applicants as part of their applicationscr&ters can also download individual PDF-
formatted “virtual application folders” consisting of aves page, the vita, reference letters and all other
files uploaded by the candidate as part of the applicatiores@&lare the equivalent of the “file folders”
that were prepared for candidates under a paper-basedtireggystem. However unlike the paper-based
system, the PDF virtual application folders can be sentfterént recruiting committee members simul-
taneously, and thus do not involve the manual xeroxing amtyfthat was required under paper-based
recruiting systems.

When a candidate applies to an ad that takes online applisatia EJM, they also specify their ref-
erences. Existing references are notified every time whercaedidate name them, or if a person named
as a reference does not already have a recommender accdddbbm new free account is automatically
created and the new recommender is notified of his/her lodormation by email. As described below,
EJM provides a great deal of flexibility to recommenders asaw the reference letter they provide on a
candidate is to be distributed to the applications the EJétesy.

EJM also allows recommender to specify other individualsetive as theiproxy. When this is done,
the proxy (who may be a placement secretary at the univemdigre the recommmender is located) re-
ceives their own account and is allowed to manage the recowatien requests for the recommender on
his/her behalf. A single individual can serve as proxy to yndifferent recommenders, and can manage
recommendations for any or all candidates recommendeddbyreasommmender. EJM is currently in the
process of upgrading its recommender interface to providesroontrol over current reference requests
and flexible archiving of previous reference requests, gias regarding circumstances under which
the recommenders/proxies are notified or reminded by erfabw or outstanding reference requests.
Candidates are also able to see when their references hiadeg letters and this provides a much
greater sense of assurance to candidates to see confirgthtadrtheir applications have been filed and all
reference have been received.

Below we summarize the sequence of events starting fromrdagion of a new recruiter account, to
the placing of an ad on the site and the receipt of applicataond reference letters, through the retreival

of files containing all of the applications received.

e Recruiter creates an account and posts an ad describingsht®mp being advertised. If necessary,
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recruter designs their own web questionary for the appiicadata generated by this questionary is

transferred to the recruiter as part of the application rmatepackage.

Information about the open position is posted on publiclgessible space @ftonj obmar ket . or g

to be indexed by the search engines, and is advertised elsewh

Candidates create their free accounts on the system amadd@rieric survey providing basic infor-
mation about themselves (mostly purely voluntary, suchuiling questions about gender, race and
ethnicity), upload their vita, job market paper, and othiessfsuch as a photo of themselves (if they

choose to) and other relevant documents.

Candidates search for job openings on the public space ef/tem, and apply to ads by clicking an
“Apply Now” link and providing any required information oioduments by simply check-marking
any pre-loaded items. If any additional materials are meguby a particular application, they can

be also uploaded from within the application stages.

In connection to job opening candidate calls for externfdremnce letter providers among those al-
ready registered on the system or suggests new ones. In caseramender is not yet registered,
contact information is stored in a separate area and a maoregning is performed by the admin-
istrator of the system to verify the identity of the newcogniecommender, and a letter of invitation

to join econj obmar ket . or g is sent out to passing recommenders.

Alternatively, candidates may appoint reference lettewipiers in advance before replying to any
ads to speed up subsequent applications, especially ifrf@mmenders would have to go through
manual screening. This design allows for some burden of ElVity to be spread through the year

away from the rush time in the end of autumn.

Recommender logs in to the system (account is automaticedlgted once the screening is passed)
and uploads reference letters. Recommender paga=oof obmar ket . or g are designed in such a
way as to make submission of letters as fast and effortlepessible. In particular, the system is
compatible with a common scenario when a recommender uploael generic letter for each can-
didate, and if the option is chosen this letter is autombyickelivered to all applications candidate
has made and/or will make in the future. In the same time,ytkem is flexible enough to allow for

several typical letters to be uploaded and submitted fderdint recruiters a candidate applies (on
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recommender discretion). As a limiting case, separaterlettn be uploaded for each application a

candidate makes.

e When recommenders appoint an assistants (proxy) to mahagdetter submission process on their
behalf, they are able to adjust the frequency of notificatisend by the system to their inbox in
various situations independently from the managing staffich facilitates a flexible amount of
control. Proxies have identical interface to recommendgisthe only difference that they are able
to upload letters for the candidates (and different apptoa candidates make) linked to several
different recommenders they manage. Notifications andrréens are sent by EJM for the events
which require more or less immediate attention of the recendars and their proxies, such that

new applications submitted, new incoming reference regudismissing of reference requests, etc.

e Candidates have the opportunity to log in to the system atiarg/to check the status of her appli-

cations, including to verify whether reference lettersehbgen transmitted on their applications.

e At various times designated staff from the recruiter canitdg the EJM system and download
all available applications including the files submittedthg candidate and the reference letters
submitted by the recommenders independent from the caedidd his information may also be
automatically transferred to other compatible third pabgick-end” systems for evaluating appli-
cations discussed above (for exampiksad Hunter editorialexpress.com/hiprovided byTechno
Luddites, Inc.or Faculty Tools, Recruiteprovided byWatson Education or the applications can
be downloaded as Excel and zip files or as a bundle of PDF-feethavirtual application folders”

as described above.

¢ In the end of the job market season (usually in June) all sttbchdocuments and created ads are

retired to the archives.

EconJobMarket.orgs based on a relational database that is maintained onpleusiervers in a secure
data certain with strong protocols to guarantee confidiégitend data security. In particular, all connec-
tioins to the EJM server use encrypted connections and stanitoring is enforced to ensure unathorized
parties are unable to access confidential information, kvbimsists mainly of the reference letters as well

as the applications made to specific job ads which receiviécafipns via the EJM site.
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Figure 1 Current and Cumulative Numbers of Job Ads on EIJM

3.3 Descriptive Analysis of the EJM growth, users, and apptiation decisions

The first year EJM became operational, in the 2007/2008 jotkehaeason, the number of job ads was
deliberated restricted since the EJM site was still comsmieo be in “beta test mode” and the EJM officers
were reluctant to take the risk of fully scaling up the sitéiluhhas been sufficiently tested. After the first
year and after a number of minor bugs were discovered and thveeHJIM site was scaled up and allowed
to operate on an unrestricted basis during the last thremplet seasons. Over the last three years the
growth in virtually all measures of the size of EJM as beeroegntial, with nearly every aspect of the
site and service more than doubling each successive year.

The left hand panel of Figure 1 plots the number of job adsgulain the EJM on a daily basis since
the site went live in August 2007. Notice the dramatic pegkimthe number of job ads during the period
November to December in each year, the period of maximumigcin the primary economics market.
Generally the spring and summer are the slow season for Edvhamumber of ads falls off considerably
during these periods. At the peak there were nearly 200 aste¢ghon EJM in this most recent 2010/11
job market season. In comparison the December 2010 JOE 2apBB(istings and the November JOE
had 504 job listings. Thus, EJM has grown very rapidly andaady accounts for a significant share of all
job ads posted in the primary market for economists (moshadids are posted on both EJM and JOE).

The right hand panel of figure 1 plots the cumulative numbgolofads posted on EJM as of the first
of each month. By March 1, 2011 a total of 742 ads had beendhostel the annualized growth rate in

the number of ads on the site was 123%. The undulations inufve correspond to the annual job cycle,

21



Recruiter Accounts on EIM
450 . T : :

400+ Annual growth rate: 94%

350 Value on 3/1/2011: 415

300

250+

200

150+

Recruiter Accounts on EJM

100

50

0 . . . . . .
Jun07 DecO07 Julo8 Jan09 Aug09 Marl0 SeplO

Figure 2 Number of Recruiters with Accounts on EJM

where new ads posted increase most rapidly during the fdittan increase much more slowly during the
slow season in the spring and summer of each yeatr.

Figure 2 plots the cumulative number of recruiter account&dM. As of March 31, 2011 there were
a total of 418 recruiter accounts. Further information om types of recruiters and their nationalities
will be provided shortly. However the main point is that thamber of recruiters is growing at nearly
100% per year also. In addition to the numbers of recruitBespverall “quality” of the various recruiters
has been steadily increasing as well. During the last jotketareason job ads were posted by the high-
est ranked economics and business schools worldwide ingugambridge, Oxford, Unversity College
London, MIT, Harvard, Penn, Columbia, Berkeley, and Stahfand many others. Also leading private
companies such as The RAND Corporation, Yahoo! and MictdRetearch as well as leading govern-
ment organizations such as the U.S. Federal Reserve, Bdedtmnce, and Congressional Budget Office
have established accounts and posted ads on the site.

From the beginning, the most rapid growh in EJM was in the remalb candidates using the service.
Figure 3 plots both the number applicants and the number mfcapions made using the EJM website.
These have grown at nearly 200% per year with a particularyel jump in the number of applications
during the most recent 2010/11 job market season. By Marc2011 there were more than 10,000
candidate accounts on EJM and over 50,000 applications éel firocessed by the EJM website.

Figure 4 plots the growth in the number of recommmenders aodmmmendation letters that have

been transmitted by the EJM website, While the number ofmeeenders with accounts on EJM is grow-
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Figure 4 Cumulative Numbers of Recommenders and Recommentlans tranmitted via EJM

ing at nearly 80% per year, the number of recommmendaticaishiéve been transmitted by the EJM
system is over 190% per year and by March 1, 2011 more tharfd@B0etters had been delivered to
recruiters by the EJM system.

These rapid growth rates indicate that EJM is serving a rfesids not well met by other existing labor
market intermediaries operating in the economics job narkiee numbers also are suggestive of strong
positive self-reinforcing feedback effects: the greabertumber and quality of candidates with accounts
on EJM the greater the value of the site to recruiters, ane wigsa. It is our impression that virtually
all job market candidates from the top-ranked economicaudeynts worldwide had candidate accounts

on EJM during the last job market seasons, so the use of thieasdyy candidates appears to be nearly
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universal already. There is still some distance to go in $eafnrecruiter accounts, and the number of
recruiters and job ads placed on EJM could well double oletiyefore we start to see diminishing growth
as adoption of EJM starts to become universal or nearly tsab@mong recruiters as well. Fortunately,
this growth has been accomplished entirely by word of moirttesEJM does not have the resources to
afford any significant amount of advertising. The main rédmosts to EJM were the endorsements it
obtained from the Econometric Society and the European @&oanAssociation.

We now turn to a preliminary descriptive analysis of the g/pérecruiters and candidates who have
accounts on EJM, and an analysis of the application beh&yideJM candidates. Table 1 shows the
number of candidates who used EJM in each academic year ambthposition of their characteristics.
The number of candidates who used EJM increased from ab00tia@0082009 to 3000 in 201(2011.
About 86 to 88 percent of the candidates are expecting toaaaiready have a PhD. Over time, we find
that candidates in EJM is becoming more diverse in terms ofgghical location. For example, the
fraction of candidates from Europe (excluding U.K.) wasw®percent in 2002010, and increased to
15 percent in 2012011. Similarly, more and more candidates from U.K. and Asid Pacific regions
are using EJM over time. Table 2 shows the composition ofidates based on their primary research
area. Generally, there exist no clear changes across ya@anelind that more candidates specializing in
Finance use EJM.

Table 3 shows the number of recruiters — institutions thatgmbtheir job openings on EJM —for each
academic year and the composition of their characteristib® number of recruiters increased from 134
in 2008/2009 to 300 in 2012011. In 20102011, about 64 percent of institutions searched for profsss
— either tenured or untenured. The fraction of recruiteed #imed to fill other academic positions such
as lecturerships increases from 7 percent in 20089 to 17 percent in 20¥@011. Like our findings
related to candidates, recruiters from U.K. and Europerameasingly represented in EJM over time, and
the large increase in the representation of European tersun 20092010 is due to the endorsement by
the European Economic Association

Table 4 shows the distribution of research fields that réarsiisearch for. The number of advertised
fields in Table 4 is larger than the number of recruiters beeaune employer may list multiple research
fields for its job advertisement. A noticeable pattern shawithis table is that the fraction of advertise-
ments searching for “Development and Growth" and “Finardexreased over this period. Although it
is not conclusive, the increasing supply of candidatesialieed in “Finance" shown in Table 2 and the

relative decrease in the demand for finance major amongitexrguggests that the market for “Finance"
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Table 1: Composition of Candidates
20082009 20092010 20102011

1) (2) 3)
No. Candidates 1144 1607 2739
Panel A: Distribution-Geographical Location(%o)
us 75.52 69.20 64.29
Canada 7.26 6.53 6.21
UK 4.63 4.92 6.86
Europe (excluding UK) 8.65 13.32 15.33
Australia & New Zealand 0.70 0.75 1.57
Asia 1.40 2.43 2.52
Latin America 0.35 0.81 0.62
Others or N.A. 1.49 2.05 2.59
Panel B: Distribution-Degree(%)
PhD or expected PhD 85.93 86.81 87.55
Masters (excluding MBA) 11.10 10.58 9.49
MBA 0.26 0.81 0.55
Bachelors 0.96 0.37 1.10
Others or N.A. 1.75 1.43 1.31

major is becoming more competitive for candidates relatvether fields.

Tables 5 and 6 present the average number of applicatiohs fjod seeker sent via EJM and that
an employer received from EJM, respectively. Table 5 shdws tegardless of geographical location
or primary field of research, the use of EJM for job applicagiancreased over time. For example, the
average number of applications of job seeker through EJkéased from 4 in year 2008009 to 16 in
2010/2011. Depending on primary fields, the use of EJM in applicetiaries. For example, candidates
who specialize in International Trade and Law and Economitaverage sent 20 applications, whereas
those who specialize in Industrial Organization and Theent less than 7 applications.

Like our findings from candidates’ side, the number of agtlans received by recruiters increased
over time. For example, the average number of applicatioatsan employer receives to fill one position
rose from 88 in 20082009 to 193 in 2012011. The increase in number of received applications shows
in nearly all geographical locations and primary researgi

The fact that the average number of received applicationpgmition is large supports the mentioned
above concern that it can be costly for an employer to revieapplications and the employer may have
multiple applications from job seekers who ex ante appedretgimilar to each other in terms of, for

example, their primary field of research, ranking of theigrde program, and geographical location. In
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Table 2: Composition of Candidates

2008/2009 20092010 20102011

(1) (2) 3)
No. users 1144 1607 2739
Panel C: Distribution-Primary Field (%)

Behavioral Economics 1.66 2.30 2.15
Business Economics 0.00 1.49 1.02
Computational Economics 0.00 0.12 0.26
Development; Growth 6.99 9.02 8.14
Econometrics 7.95 5.79 7.27
Economic History 0.96 1.00 0.99
Environmental; Ag. Econ 4.98 4.67 7.19
Experimental Economics 1.31 1.37 1.83
Finance 4.55 6.41 12.08
Health; Education; Welfare 0.26 4.36 4.38
Industrial Organization 9.27 7.53 6.79
International Finance/Macro 6.38 6.04 4.75
International Trade 6.64 5.04 4.75
Labor; Demographic Econ 9.35 8.34 7.56
Law and Economics 0.35 0.56 0.55
Macroeconomics; Monetary 15.12 13.75 10.88
Microeconomics 11.63 10.08 7.85
Political Economy 0.00 0.00 1.72
Public Economics 6.47 6.10 4.16
Theory 2.62 2.36 2.30
Urban; Rural; Regional Econ 0.09 1.62 1.53
Other, Any field or N.A. 2.80 1.87 1.83
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Table 3: Composition of Recruiters
20082009 20092010 20102011

1) ) 3)
No. recruiters 134 254 300
Panel A: Distribution-Job Titles(%)
Professors 74.63 64.17 64.33
Post-Doc 1.49 12.20 10.67
Lecturers and other academic positions 6.72 10.24 14.67
Non academic 12.69 12.99 10.33
N.A. 4.48 0.39 0.00
Panel B: Distribution-Geographical Location(%o)
us 57.89 36.25 37.67
Canada 17.29 9.56 9.00
UK 451 8.76 8.00
Europe (excluding UK) 14.29 39.44 40.00
Australia & New Zealand 2.26 2.79 3.00
Asia 3.01 1.59 1.33
Latin America 0.75 1.20 1.00
Others or N.A. 0.00 0.40 0.00

this environment, the employer may be able to reduce itxbearst if it can select those who are more
likely to accept the job offer if an offer is given than thetredio ex-ante appear to be the same. AEA
Signaling Mechanisrmtroduced in 20062007 embedded this idea. Each job seeker has the opportunity
to send signals of particular interest to two employers ni&&A website. In theory, an equilibrium can
be generated where job seekers send signals based on thiefemwved preference over employers and the
employers can infer the job seekers’ preferences basedjpalsi Coles et al. [2010] provides the details
of the AEA Signaling mechanism and suggestive evidencejobadeekers who used signals had a larger
number of interviews. There is a growing humber of studiaséixamine the role of signaling mechanisms
in two-sided matching environments. In the context of g#ladmission, Avery et al. [2004] compare the
admission outcomes of students who used early applicatiars (sending their special interest on the
college) with those who applied for regular admissions.hi ¢ontext of online dating, Lee et al. [2009]
provide a field experiment suggesting that signaling carrdang search outcomes. Coles et al. [2009]

theoretically examine the welfare implication of introthg a signaling mechanism in a labor market.
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Table 4: Composition of Advertised Research Field
2008/2009 20092010 20102011

1) (2) 3)
No. advertised fields 329 659 734
Composition(%)

Behavioral Economics 3.95 4.10 4.09
Business Economics 7.60 7.59 8.72
Computational Economics 2.13 1.52 1.36
Development; Growth 6.38 3.34 3.81
Econometrics 1.22 1.97 1.77
Economic History 7.60 6.37 6.95

Environmental; Ag. Econ 6.08 5.77 5.72
Experimental Economics 5.78 5.01 2.45
Finance 5.47 4.25 3.81

Health; Education; Welfare 4.56 5.31 4.77
Industrial Organization 3.04 2.43 2.45
International Finance/Macro 7.90 8.35 5.99
International Trade 7.60 7.28 7.36
Labor; Demographic Econ 5.47 5.16 5.59
Law and Economics 1.52 2.12 2.04
Macroeconomics; Monetary 2.13 2.58 3.13
Microeconomics 13.68 11.53 13.35
Political Economy 0.00 2.88 2.32

Public Economics 0.00 3.49 4.63
Theory 0.00 3.19 3.54

Urban; Rural; Regional Econ 0.00 0.76 1.36
Others, Any field, N.A. 7.90 5.01 4.77

3.4 Potential Roles that EJM plays

As Section 3.2 shows, EJM allows candidates and recomme&tmeubmit application documents to mul-
tiple employers and the marginal cost of an additional @ggitbn is minimal once they deposit all the
relevant files on EJM. Therefore, one role that EJM plays daicang application costs for candidates
and recommenders compared to the case that candidatescandmender need to send application ma-
terials to each recruiter. This reduction in transactiosts@oes not necessarily imply for improvement
in efficiency because a large number of applications duedadtuction in application costs may cause
recruiters to spend more resources to review the applicataterials.

Moreover, given the presence of various organizationsignyy comparable services, the entry of EJM

may further fragment the economics job market. As discussedction 2.2, when excess entry is present
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market participants — especially candidates and refesereanay have to perform duplicate tasks of
establishing accounts, submitting applications, uplogdiocuments, and uploading reference letters. Yet,
if EJM becomes a dominating place for information exchangsks of establishing accounts, uploading
documents, and creating biographical profiles would be dosteonce; the system would automate the
duplicative tasks of copying and transmitting materialsaoous recipients.

In Sections 4 and 5, we examine these two issues in detailiaodsds the potential impacts of EJM on

participants of the economics job market.

4 Excess Entry of Intermediaries and Market Fragmentation

There are several existing theories which at least parttapture the intuition that unrestricted entry of
the trade intermediating firms -middlemen— does not always lead to good outcomes, and can actually
increase search and transactions costs. This phenomenoaveeeferred to amarket fragmentation.

Ordinarily, the ternrmarket placeconnotes a single location where all relevant informatind iems
to be traded are readily available to the individuals pgrditing as buyers and sellers in the market. A
fragmented market place is a situation where there is ndeslngation where all of the information and
traders are located, but instead there are many separated$s or places where bargaining and trade can
occur, and the information on prices and items for sale isdhather markets are not readily available
unless one visits them. As a result, traders need to incuoifigignt costs to travel or visit other markets to
search and collect the information necessary to make gaddhg decisions. When the expected gains to
searching in multiple market places (or over multiple intediaries) is sufficiently high, traders in these
markets have incentive to incur these costs and they wilydiehde while conducting costly search to find
the best opportunities.

Neeman and Vulkan [2010] have argued that there are stromgnaigs that lead to a consolidation of
separate market places into a singntral market placavhere all trade occurs. The consolidation not
only reduces search and transactions costs, they showteteltnsolidation of trading to a central market
place leads to the best terms of trade for participantsHighest welfare gains). Neeman and Vulkan refer
to their prediction that trade outside a single central riapkace should decline and ultimately disappear
as theunravelling of the decentralized market.

Specifically, they considered a model of trade in a homogememmmmodity and considered the

conseguences of competition between two widely used egehar@chanisms, a ‘decentralized bargaining
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market’, and a ‘centralized market’. In their model “In eygreriod, members of a large heterogenous
group of privately-informed traders who each wish to buy elf ene unit of some homogenous good
may opt for trading through one exchange mechanism. Tradaysalso postpone their trade to a future
period.” (p. 1). Neeman and Vulkan’s central result is thegtde outside the centralized market completely
unravels. In every perfect-like equilibrium, all trade éskplace in the centralized market. No trade ever
occurs through direct negotiatioris(p. 1).

Self-reinforcing mechanisms very similar to network emx#dities are at play in Neeman and Vulkan’s
unravelling result: the more valuable a central market isugers, the more valuable it is to sellers, and
vice versa, and both will expect to achieve higher gains fi@ue from participating in the central market
than in the dentralized bargaining market. We expect thistion carries over to the economics job market
as well: when a central market arises where employers cae @ ads, this is also the place where job
seekers will want to search, and when this happens, thestrarg self-reinforcing dynamics leading all
buyers and sellers to participate exclusively in this @ntrarket.

However if these dynamics are so strong, why hasn’t Neemdalkan's unravelling result lead to
a consolidation to all trading in a single marketplace ineébhenomics job market so far, eliminating the
problems of market fragmentation that we noted above? dlRust [2003] developed a different model
that shows that a central market can coexist with a fringetloérintermediaries they cathiddlemen.
Their model also captures the notion that market fragmiemtatrives up search and transactions costs
resulting in allocative inefficiencies.

Hall and Rust extend Spulber [1996]'s model of search andinira where trade occurs via competing
middlemen (intermediaries). Spulber’'s model can be vieagd market that is completely fragmented:
there are a continuum of buyers, sellers, and middlemen,Sgutber assumes that a buyer and seller
can only trade with each other if they are matched by one dafetimeiddlemen. Buyers and sellers must
engage in a costly search process to choose a middleman far lsejl from. There is free entry of such
middimen who have heterogeneous costs of intermediataups: Spulber established the existence of a
heterogeneous price search equilibrium in which buyerssetidrs have heterogeneous reservation values
(depending on their privately known valuation for the condaitig. Most buyers and sellers will eventually
trade when they find a middleman whose bid (ask) price is |dh&n (exceeds) their reservation value
(for buyer and seller, respectively).

We view Spulber’s equilibrium as constituting a classic artteme example of a fragmented market.

There are no publicly posted prices at which individuals wade at in this model. Instead, buyers and
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sellers are forced to engage in a costly search process ta fimddleman that offers the most attractive
price. Using this completely fragmented market as a poindegarture, Hall and Rust described how
the equilibrium to Spulber’s model changes when there iptssibility of entry by a monopolist market
maker who postpublicly observabldid and ask prices. In that event the majority of the tradeicceia
the market maker at the publicly posted bid and ask pricety ®&small fraction of residual traders choose
to try to find prices that are better than the bid and ask ppossed by the market maker by searching in
a much smaller residual market populated by the most effisienviving middlemen.

Compared to Neeman and Vulkan’s result, the entry of a mdistpoarket maker in Hall and Rust's
model does not cause the search and matching market to delypleravel, but it does succeed in driving
out the majority of the least efficient middlemen. Thus, thyeof a market maker, i.e. an intermediary
who posts publicly observable pricesduces but may not eliminate market fragmentatidowever if the
market maker is not a profit-maximizer but is rather a norfiposganization that only attempts to cover
its operating costs, then in the event its marginal costa@finediating trades is zero, then complete
unravelling in the Neeman and Vulkan sense will occur andethiey of the non-profit market maker
enables the market to achieve the fully Pareto-efficientr&g&n equilibrium solution.

We now consider a simple static model that is better adaptéteteconomics job market to illustrate
how a natural contractual imperfection leads to marketrfraigtation and how the entry of a non-profit
charity (i.e. an organization similar to EJM) can help tovelte the market fragmentation and improve
market outcomes.

Suppose that there are a continuum of recruiters arrangégeamit circle, with a unit mass in total.
Let r € [0,1) denote an individual recruiter. For simplicity, let caratiels and references be modeled
collectively and assume there is a unit mass of candidatewllfs suppose there ameintermediaries
competing to serve recruiters to attract candidates. Ttenmediaries are equally spaced on the unit
circle, at points 01/n,2/n,...,(n—1)/n.

Each recruiter wants to hire a single candidate and makexjkegbb posting on one of the interme-
diaries “web sites”. Every candidate wants to submit aniaegfibn to every recruiter. Assume that by
law, recruiters must accept applications by regular maghet they use web-based systems. Thus, an in-
dividual candidate has a choice of sending an applicatiopamer by regular mail or submitting it via the
electronic system of the intermediary that the recruiter ¢tzosen. Suppose that a candidate pays a cost
¢ to submit each application to a recruiter if it is posted oe ohthe web sites of the intermediaries. A

candidate also pays a calin per paper application, whemis the mass of recruiters to which he applies
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via regular mail. We assume > ¢ > 0 so that the cost of sending all applications by mail exceles
cost of using a single electronic system to submit them alhp®se the benefit to candidates of submitting
applications exceeds these costs, so candidates will apmyery recruiter; thus, the issue is whether
candidates use one of the web-based systems or submit aieatons.

To keep things simple, assume that if a recruiter has to dilalamy paper applications then it pays a
costk. Also, a recruiter in locatiom that adopts the recruitment system of a firm in locatianust pay
a costa(min{|x —r|,1— |x—r|})? due to the specifications of the recruitment systebeing different
than the recruiter’s ideal (Note thato min{|x—r|,1— [x—r|} is the distance betweerandr on the unit
circle.) Thus, recruiter would adopt an electronic system from fironly if it is offered at a price that does
not exceek — a(min{|x—r|,1—|x—r|})? and will induce all of the candidates to apply electronicall
Suppose the firms can provide recruitment systems at no Bagtoffs are all measured in transferable
monetary units.

This model exhibits two opposing efficiency concerns. Fimste that recruiters like specialized soft-
ware. Thus, to maximize their welfare without considematid other market participants, it is optimal
to have all of the intermediaries in the market supplyinguigment systems. In particular, ¢ is small
so thata /2n? < k, then to narrowly maximize recruiter welfare alintermediaries should supply online
application systems and all recruiters should adopt sustes)s. Ifa/2n? > k then it is better to have a
fraction of the recruiters use paper and regular mail.

On the other hand, candidates (and the references theyegsesent in this model) benefit when
recruiters use the same recruitment system. So from thespeetive it is optimal to have a single, cen-
tralized recruitment system.

Consider a three-stage game in which first the firms simubtasig select their contract offers. Second,
the recruiters observe the firms’ pricing policies and stangously choose whether to accept contracts
for recruitment systems. Third, candidates observe theoog of the first two stages and simultaneously
submit applications, by paper or electronically. We coessttie coalition-proof subgame perfect equilibria
of this game. Coalition-proofness is applied to the reersitsecond-stage actions to deal with the fact that
the recruiters are an atomless group (where an individuaatien would not directly affect the payoffs of
the other parties).

We examine three scenarios:

Case 1: Full contracting.

32



Suppose that the intermediaries are able to obtain fees Iiatim recruiters and candidates but, for
simplicity, assume that intermediaries cannot price d@isioate? Thus, intermediary's contract offer is
a pair (pi,q), wherep; is the price charged to recruiters for use of intermediargystem andj; is the
price per application charged to candidates. A candidatddithen paygmto firm i to submit a masm

of applications using firni's web site.

Proposition 1 If a is sufficiently close to zero then, with full contractingenh is a coalition-proof sub-
game perfect equilibrium of the game in which a single, @ized recruitment system prevails in the

market.

Proof sketch:

Consider a strategy profile in which all of the intermediargharge the same pricgs= c—d and
g=d—c. In this case, the recruiters are supposed to coordinatdl bglacting the recruitment system
of firm 1, and then the candidates submit all of their applices via this system. It is clear that neither
candidates nor any coalition of recruiters want to deviedefthis specification. For instance, if a mass
of recruiters adopted one of the other intermediaries’esystthen no candidate would use it because the
candidate would have to pay an additional lump sutm use the second system. This would entail a cost
m(d — c) + ¢, which exceeds the codimof submitting applications by regular mail to these re@msit

Note that all of the firms get zero profits if the game plays @ljuat described. If an intermediary
were to deviate by picking different pricég’,q') then let we prescribe a continuation of the game that
is sensitive to whethep’ < c—d and/orq >d—c. If P <c—d andd < d- c then prescribe that
the recruiters all adopt the system of the deviating firm dneddandidates apply using this web site. If
p' < c—dandq > d— cthen prescribe that the recruiters all adopt the system wfghesnon-deviating
firm and the candidates apply using this web site. In thisrsgoase, if the recruiters were to coordinate
on the deviating firm, then the candidates would all opt fggvaapplications. I’ > ¢— d then prescribe
that the recruiters coordinate by picking a single non-atéwj firm. Thus, no intermediary can gain by

deviating.

We argue that the setting just described is unrealistic usscintermediaries typically cannot fully
extract rents from candidates and references (the “cateditian this model). In particular, we think that

there are contractual imperfections that make it difficukxpropriate the benefit that references get from

3The ability to price discriminate can be important in someirsgs, but here it is not needed to get the efficient outcome.
Non-linear pricing is also not necessary for the result here
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submitting letters through a centralized system. To untdiedsthe implications of this limitation, we look

at the extreme case in which the intermediaries cannot @egthents from candidates.

Case 2: Partial contracting.

Suppose that the intermediaries are able to obtain feedrantyrecruiters, so intermediarig contract

offer is a single pricey; that is charged to recruiters for use of fiflmisystem.

Proposition 2 If c is sufficiently close to zero and there is partial contiag, in all coalition-proof sub-
game perfect equilibria of the game, all n firms have recraitinsystems in use. Thus, the market for

recruitment systems is fragmented.

Proof sketch:

Equilibrium prices must be non-negative since firms canriaet rents from candidates. Assume that
in equilibrium intermediary’s recruitment system is not in use. It must be that, for seme0, recruiters
within € of intermediaryi’s location (i — 1) /n are obtaining a payoff no greater thr % + €. But then
intermediaryi could offer a price close to zero so that the coalition ofm'eters[i*T1 —E, % + €] would
prefer to purchase from firmif they anticipate that the candidates would apply via imtediaryyi’s
system. A sufficient condition for candidates to behave is Way is thatc is small. Thus, by offering
such a price, firmi has positive sales and earns positive profit, contradi¢hiagthis intermediary has no

sales (and zero profit) in equilibrium.

So we conclude that realistic contractual imperfectiortsomdy lead to inefficiency as standard mod-
els predict, they also lead to a particular form of inefficigicharacterized by market fragmentation. An
escape may come from the existence of an intermediary tteahalizes the candidates’ benefit of a cen-

tralized recruitment system.

Case 3: Partial contracting, non-profit.

In our view, some non-profit charities play an important mfiénternalizing externalities through the
preferences of the directors, managers, and financiersurimodel, for instance, suppose one of the
n intermediaries is formed as a charitable organization,s&#hmanagers seek to increase the welfare of
candidates (and references). In the extreme case, this fitaims a value equal to its monetary profit plus

the welfare of candidates. Assume partial contracting aage 2.
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Proposition 3 In the partial contracting setting with a charitable firm, &with a sufficiently small, if the
charity’s interests are enough aligned with that of the ddatks then there is a coalition-proof subgame

perfect equilibrium in which the charity runs a centralizegtruitment system that all recruiters adopt.

Proof sketch:

Suppose that the charity offers the prige- —0(%1. If all recruiters were to adopt the charity’s system
then all candidates would apply electronically and theuiters would all get payoffs of at least zero. No
other firm could earn positive profits. dfis small then the charity’s loss is also small and is domihate
the charity’s satisfaction of serving the candidates.

While none of these models succeed in capturing the fulhesk and complexity of the economics job
market or the complicated dynamics of competition betwaégrinediaries, they do succeed in illustrat-
ing circumstances where unrestricted entry of intermesiaran result in suboptimal outcomes, and even
where competition among a fixed number of intermediaries i@noring entry) results in market fragmen-
tation. Further the models suggest that these inefficisraaa be reduced by establishing a single central
market place operated by a market maker whose role is togadnformation to market participants and
match buyers and sellers. In the case where the market nekemon-profit charity that can operate at
nearly zero cost, the results indicate that nearly fullycaffit outcomes can be achieved when all trade is
conducted via this central market maker. Further, Neemdrvaikan’s unravelling results suggests that
such an outcome should be stable: once a central markes,ekiste are no gains to individuals or even
coalitions of buyers and sellers from trying to trade owsifithe central market place.

However as we noted in section 3, ttatus quadn the economics job market is one with a reasonably
fragmented market place and relatively high search costslevihe JOE serves as a central intermediary
that publicly availability of jobs, it does not provide thdditional services of matching candidates and
jobs or transmitting applications from candidates to riters. We have shown how in recent years a
number of web-based labor market intermediaries incluéigigl have entered the market in an attempt to
provide these additional services that JOE has chosen mpootide to the market. It is still unclear how
the competitive dynamics will play out, and whether the Naemand Vulkan “unravelling” prediction will
ultimately prevail and a single central market place willm®into existence where all recruiters and job
candidates will go to advertise and apply for positions.

We do note that to the extent that there are efficient, low wostprofit intermediaries such as EJM

competing along side for-profit intermediaries sucltasn-jobs.conit is difficult to see how the for-profit
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intermediaries can survive in the long run unless they abstantially more efficient than the for-profit
firms and can succeed to undercut the non-profits in Bertiilkagbrice commpetition, or provide superior
software or services.

However as we suggested in section 3, if it were possibleoriaessort of market regulation or coor-
dination to obtain an agreement data sharingandinteroperability between competing intermediaries,
it may be possible for competition between intermediaresesult in beneficial outcomes. The intuition
is that when there is an agreement to have data sharing ardpetability between job market interme-
diaries, any job candidate would be able to see the full sptiofds no matter which intermediary he/she
chooses, and similarly for recruiters when they choose tnrirediary where to post their job ad. In such
a case recruiters and candidates will choose an internyetifiat offers them the best possible service at
the lowest possible price, so unrestricted competitioreutfiese circumstances ought to result in efficient
outcomes while avoiding the higher search and transactiosis due to market fragmentation.

Essentially, we argue that if there is sufficient coordimatr exogenously imposed market regulation
that enforce data sharing and interoperability, it showddpbssible to get what effectively is a “single
central market place” even though there are many intermediaompeting in this market. While we have
not yet developed a model and provided a proof that such tgpesmpetitive outcomes would indeed
obtain, we have already pointed out to a practical exampikenntroduction — the role of the organiza-
tion ICANN as serving to set ground rules to enable many caimgpelomain name registration services
(intermediaries such agodaddy.conor domainspricedright.conor networksolutions.comtc. etc. ) to
compete with each other to provide IP name/address mapeinigss to individuals in a decentralized yet

highly competitive marketplace.

5 A Model of Strategic Application and Acceptance

To evaluate how information technology impacts both caaigisl and recruiters, it helps to have a model of
how transaction costs affect the matching process. Carsicendidate’s decision over which recruiters to
send applications in a strategic framework. Sending eaplicagion is costly, and every candidate knows
there is competition from other candidates for every jobcdgmizing that the best candidates are more
likely to get the best jobs, high-quality candidates mayneooize by not applying to the lowest quality
jobs, and vice-versa. We look at how lowering the cost of Bendn application would affect candidates

of different qualities, and how, through their applicatidecisions, it would affect outcomes for different
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qualities of recruiters.

Suppose there aid, candidates anbl, recruiters. Each candidate has a publicly-known sighand
each recruiter has a publicly-known qualdy. A candidate can apply to an recruiter at a cost,afhich
puts them in consideration for the job. The payoff to canidérom matching to recruitey is sq;, while
the payoff of recruite hiring candidate is sq; + &;, wheree is an idiosyncratic shock to the recruiter’s
perception of the candidate’s value beyond the candidatgdic signal. The shock is privately known
by the recruiter, and represents the recruiter’s tastespecdific needs for candidates. The timing of the
game is that the candidates submit their applications, ébmiiters review the received applications, and
then they hire candidates.

The timing of the game is that the candidates simultanecsigynit their applications, the recruiters
review the applications they've received, and then reersiimake offers to candidates. Since the candi-
dates have the same preferences over recruiters, we cae le¢s$t recruiter choose from his applications
first, followed by the second-best, and so on. This timing loarinterpreted as a version of the Gale-
Shapley algorithm where the candidates propose to thengities, and the university’s uncertainty about
candidates is resolved when their turn to choose arriveall Handidates apply to all jobs, it would be
straightforward to find the probability of a given match.

However, candidates may not apply for every job. Moreovachecandidate does not know where all
the other candidates have applied, and there are likely reguyibria to such a game. In particular, we
solve computationally for a set of strategies where no atdican profitably send another application out
nor any candidate profitably withdraw an application. Thisliosen so that the higher quality players can
“threaten” to apply to a given recruiter, but if the profitalgntry of other agents deters them, this threat
is rendered non-credible and they withdraw the applicatiSmce the addition of marginal candidates
reduces the value of applying to a recruiters, this leadstiing), where the best applicants focus on the
top schools, average applicants focus on middling reesjitend so on. Once such a profile of application
strategies is found, it is then checked that no additionsitirdnawals are profitable, showing that it is an
equilibrium.

If there were no shock to the recruiter's preferences, thanald be a unique stable match. Instead,
candidates are uncertain about whether a given recruifepiek them, so they apply to a portfolio of
recruiters. Since a sequence of shocks might give an aveeangiidate access to a better-than-average job,
it might be worth the risk and cost to apply. Likewise, bettandidates will submit applications to worse

recruiters to ensure that they get a job if they receive wrfhle evaluations at their preferred recruiters.
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Then amapplication equilibriumis a set of strategie&; C Ny so that no candidate can add an recruiter
j to her set and receive a higher payoff in expectation. Fixrdgm of applicationsA; C K, for candidate
i, and consider the payoff, whegg is the probability that picksi, given thati has not yet been picked
giveni’s application strategy, an;f'”l""’”k is the probability that has been picked by some firfy¥ +
1. 0+k
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This implies that a number of conditions must be met for it éoviorthwhile to apply to the marginal

recruiter: (i) The cost cannot be too high, (ii) The probijpithe agent is still on the marketl —

(041, 04k
P;

must be high, given the choice set facing that recruiter,(@)d’he quality of recruiteq,. k.1 cannot be

), cannot be too low, (iii) The probability that the agent ituadly picked by recruitef +k+ 1

too low.

Let Hj_1 be the set of candidates hired by the first 1 recruiters. When it comes time for recruiter
j to make its decision over their remaining candidatefget A;j\H;_1, suppose that the shockg are
distributed type one extreme value with parameteso that the probability thét is chosen given the
remaining candidateA; is

exp{sqj/0} _ exp{s/o}
Y mek, €XP{S0j/0} Y mei exp{sm/0}

The magnitude of governs how idiosyncratic the decisions of the recruitegs Bor a larges, it becomes

prik|A;] =

less certain that an recruiter will simply pick the candédaith the highest public signal. This also allows

the welfare of the recruiter facing choice #gtto be written

V(Aj) =clog ( > exp{z})

€A
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This is an important feature of the model — when recruiteestencertain about their preferences, having
more options raises their utility. For this reason, thene loa positive welfare effects to recruiters, even if
they are merely picking their favorite option from the pobremaining candidates by the time their turn
comes.

There are two obvious drawbacks to this framework: First, ltkelihood of recruiterk picking a
particular candidaten from a setA is the same as an recruitkr picking m from A — so all recruiters
have essentially the same idiosyncratic decision-maknoggss. This would be false if some recruiters
are good at finding “diamonds in the rough”, or if higher-dfyalecruiters are also the ones who are more
accurate in their evaluation on of candidates. But thisatbel remedied by allowing recruiter-specifg,
since this is a only question of precision. Second, we mduelécruiters’ shocks as being uncorrelated.
Since this noise is meant to include things like how well thadidate presents herself, or what kind of
impression an in-depth reading of the job-market paperele@n evaluators, theg; might be correlated
acrossj, which is not considered hefe.

In principle, this model could be solved analytically: fimgtte that since all candidates would accept
an offer from the best recruiter, the decision to apply tlieeends only on the likelihood of being chosen.
This likelihood is a function of which other candidates goplging, so start by seeing if the best candidate
finds it profitable to apply, then to check if the second bestdfiit profitable (given that the first-best
does), and so on. However, things get trickier when conisigeghe strategy choosing whether to apply
to lower-quality recruiters. The candidates’ strategiel @epend not only on the likely competition,
but also the probability that their portfolio will have adity yielded a better match. If all the candidates
apply to all the recruiters, then there &g ways that the recruiters might pick, leading to 3,628,800
possible outcomes. This makes studying how a reductianoinc changes the application strategies of
the candidates essentially impossible.

Instead we focus on simulating the terms

prHk(L— pllHLe kel

In future work, the distributions of candidate and recnuipgality could be observed from the data provided

by EconJobMarket.org as well as from the CV’s and public gtaent information posted on recruiter

4In a more comprehensive approach, these problems could\esidny making the signal attached to candidagefunction
of observables, such as their advisors, their previousgatins or working papers, the co-author network of thdirisor with
the faculty at a given institution, and so on. Also, addingatside option for recruiters might make sense — perhapsatue
of matching to an average candidate next year with a disqaibfd: 3q;S;.
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websites, and recruiter quality could be measured by thduygptivity and success of faculty or more
tangible measures such as salary, location, and benefaswtiyf. Since these data are not yet available,
we simulate the model making some simple assumptions. Weeainanageable numbers of participants,
Nz = 30 andN, = 15, with the candidates’ signals and recruiter qualitiesafly spaced on the interval
[1,2]. We compare match results for various values tf see the effect of lowering application costs on

all the different participants in the markets.

5.1 Model Results

Figure 4 plots the payoffs to the recruiters when their ighasatic taste® have low variability (dashed
lines) or high variability (solid lines). In equilibrium igh variability encourages more candidates to apply
since they have a better chance of “sneaking” into bettes. jothis provides a larger choice set to the
institutions, which in turn gives them a higher payoff. Loasts of application clearly benefit markets in
which institutions suffer from more taste uncertaintycsithey have more options over which to choose.
The payoffs to candidates has the reverse welfare impicatiith respect ta. Figure 5 shows the
payoffs of the candidates, including their applicationtsogandidates typically benefit from lower costs
of applying, with the opposite welfare pattern of the retang: the best candidates benefit the most from
cost reductions since when they have a good idea of how theiters will make decisions (low), since
they can reduce the size of their application portfolios atiltl be sure of getting a good partner. For
low-quality candidates, the change in payoffs is less dti@mgince their application strategy doesn't tend

to change as there is less competition at the bottom in thisdwork.
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Figure 6 Changes in Match Probabilities ¢, =1tocg=.1)

The right hand panel of Figure 5 neglects costs, and showsdhability tends to shift player payoffs
down, but doesn’t necessarily change the values of the naatclosts increase. The reason match values
tend to be lower for the candidates is because the best ededidre increasingly matched to lower-quality
recruiters, bringing their payoff down.

Figure 6 shows the effects of a reduction in application ¢msnh 1 to.1. In particular, the best
candidate is likely to match with the best institutions agdoquality candidates increase the size of their
portfolios. This tends to squeeze the top and bottom catetidaince competition “broadens” in the
middle, and trickles down to adversely impact the low-gyatandidates who now face competition from

candidates hoping to set up “safety” positions.
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In conclusion, this model shows that by reducing costs, icatels broaden their search, sending more
applications to potential recruiters. This tends to berieétinstitutions at the candidates’ expense: re-
cruiters get larger choice sets with better quality caneslaforcing candidates to broaden their search

downward. In markets where institutions have highly idiuswtic tastes, the benefits are large.

6 Alternative Search Mechanisms

EJM addresses many issues associated with the costs ofrapdbut other problems remain. For this
reason, it is useful to consider how other markets and mésingnovercome the transactional and in-
formational challenges facing the economics job marketthigs section we will study three potential

alternative search mechanisms: Guided Search, Centtda¢ching, and Pricing Mechanisms.

6.1 Guided Search

Rather than a simple central repository for informationjraarmediary might provide tools for finding
participants satisfying particular criteria, or even takeactive role in making non-binding recommenda-
tions. This type of intermediation is often observed in m@tservice providers such as eHarmony.com.
Such “guided search” intermediaries could be useful in tt@nemics job market. For instance, sup-
pose that intermediaries have better access to or lowes obgirocessing information about the pool of
candidates, as well as a historical perspective on thelseatcomes of recruiters. Then, by suggesting
candidates who are especially suitable to a recruiter,nteernediary can assist the recruiters in focusing
on candidates who are likely to meet their needs, insteaiftioigsthrough a large number of applications.
Second, applying in itself may be interpreted as a signakchuiter who receives an application from
a candidate whom the recruiter perceives is over-qualifiagl conclude the candidate must suffer some
hidden deficiency, rather than infer that the candidate hadiasyncratic interest for that recruiter. If a
intermediary has better information about these idiosgticpreferences, it can make credible recommen-
dations to the recruiters. Using data from an online matdtimgaservice, Lee [2009] finds evidence that

supports this hypothesis. She finds that the probabilitymdraon accepting a first date with another user

5In the economics job market, the benefits of this effect mhghidebatable: if candidates are already applying to almost
every job that they qualify for, it might even be argued thatHer lowering costs will overwhelm institutions. In théase,
an intermediary might play an important role by enablingl@ption fees to reduce congestion, or allow institutiomsequest
additional references or solicit more working papers irdexice of an candidates’ quality. A computerized systenmecalty,
could be of great use in sorting applications based on therieiof the institution, making the burden of reviewing bgations
and finding candidates who satisfy particular criteria Bemanding.
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is significantly higher if the online matchmaker introdudles two to each other, as compared to the case

where the other user directly ask the person out.

6.2 Centralized Matching

Many markets that share similar characteristics with theojueconomics market have adopted some
version of a centralized matching market. By centralizedketa we mean that the participants report
their preferences to a central authority who requestsnamétion about participants’ preferences, then uses
an algorithm to translate the preferences into a match. biotxamples include the matches between
hospitals and gastroenterologists, and assignments lofrehito public schools (see, e.g.,Roth [1984],
Roth [1991], Roth and Xing [1994], Niederle and Roth [2003])

There are a growing number of studies that empirically eramiarket outcomes under decentralized
matching compared with centralized matching. Niederle Roth [2003] find that the likelihood of a
medical student finding a residency in a hospital where henbattior affiliation increased under central-
ized matching in the gastroenterology market. In the cdraéxnarriage markets, Hitsch et al. [2010],
Banerjee et al. [2009], and Lee [2009] infer mate prefersmmfendividuals based on their dating history
and use the estimated preferences to compute stable ngaalsimg the Gale-Shapley algorithm. Hitsch
et al. [2010] and Banerjee et al. [2009] find that overall theisg pattern generated by the Gale-Shapley
algorithm is comparable to that observed in their deceémtdimarriage markets (e.g., U.S. online dating
market for Hitsch et al. [2010] and Indian marriage marketBanerjee et al. [2009]). In contrast, using
a South Korean dataset, Lee [2009] finds that marital sodimder the Gale-Shapley algorithm exhibits
less sorting along geography and industry, compared todhing observed in actual marriages. These
findings suggest that the extent to which the introductiom centralized matching market will change

outcomes may vary across the current market outcomes.

6.3 Pricing Mechanisms

The reduction in application costs may generate a largeaserin the number of applications to a recruiter,
who bears the burden of evaluating all the candidates. Ogameaddress this issue is to introduce mech-
anisms like auctions or application fees which can be usedueal information about the participants.

Studies such as Damiano and Li [2006], and Johnson [2010hieeahow to design such mechanisms.
Johnson [2010] examines two-sided position auctions astehing mechanism. In his setting, agents on

each side of the market compete for ranks by placing bids.ifteemediary then matches the two sides
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on the basis of their rankings. He finds that profit-maxingzintermediaries may be tempted to deviate
from assortative matching, as well as refuse to arrange sowially valuable matches. Damiano and Li
[2006] studies a mechanism where, instead of bidding, agemt a fee for access to a segment of agents
for a match. The entry fee for each segment gives agentstimesmo sort themselves by quality, resulting

in a higher likelihood of finding a suitable partner.

7 Conclusion

This chapter has posed the question, “can the economics goketrbe improved?”. While it is already
a comparatively well-functioning market relative to marther labor markets (thanks in large part due
the role of the American Economic Association and its efféotpromote the job interviews at the ASSA
meetings and the Job Opportunities for Economists webh, sitehave nevertheless identified a number
of areas where we think the job market can be improved and maatical suggestions about how these
improvements might be achieved.

The main practical change to the economics job market théttawve analyzed in this chapter is the en-
try of the new labor market intermediaBconJobMarket.ordeJM). This is a non-profit organization with
a fairly modest objective: to play the role of an “informaticlearinghouse” in order to help reduce search
and transactions costs in the important first stage of th&eharhere job candidates apply to recruiters
who post job ads. Prior to the entry of EJM the economics jobkaetdhad operated in a predominantly
“paper based mode” that has obvious drawbacks and ineffieign

While the adoption of information technology and particiylanline ad posting, application, and ref-
erence letter delivery services seems to be a “no-brainéh respect to reducing some of unnecessary
costs of a paper-based application system, we have distagsaradoxical effect of information technol-
ogy on the market, namelyarket fragmentationThis occurs when there is excessive entry of uncoor-
dinated labor market intermediaries vying to play the rdlenarket maker. When this happens (and we
have shown that this is aleady a significant problem in thegmeent market for graduate students) search
and transactions costs can be driven up rather than driven g the use of information technology and
this can worsen rather than improve market outcomes.

If this is the case, then could it be that the entry of EJM istigbuating to market fragmentation or
amerliorating it? We think it is too soon to know the answetttie question, however the fact that EJM

is a very efficient and low cost operation (depending mostiywalunteer effort and voluntary donations
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from candidates and recruiters) suggests that its entig coake life very difficult for the various for-profit
intermediaries, and possibly eventually drive them outusitiess. Further, we documented in section 3
that EJM is growing at exponential rates, more than doublingjze each year and gaining a significant
share of the market in a very short amount of time.

These facts suggest that EJM is serving a need that is notiveglby existing intermediaries and that
it does have a chance of establishing itself as a dominantkehanaker”. Existing theoretical analyses
including the influential model of Neeman and Vulkan [2010¢gest that even in the absence of any
explicit coordination, there are strong self-reinforcidignamics at play that lead fragmented markets to
“unravel” so that trade concentrates in a single centralketptace. Whether this will happen in the
economics job market remains to be seen.

While we have quoted other studies that have shown that labdtet intermediaries such as EJM have
resulted in significant improvements in other labor markeltere the problem of market fragmentation
can be managed (such as thkna Laureasystem operated by a consortium of Italian universitie®, w
have admitted that even if EJM is successful, it is unlikehsolve several other potential problems that
we identified in the economics job market.

Perhaps the most significant problem is that even though Eig¥itrdrive down the cost dfansmit-
ting the critical information necessary at the first stages ofdbhamarket, it may have only a small effect
on reducing the cost advaluatingthis information. Though we did document that web-basedliciate
evaluation systems are significantly easier to use andhbgitrhake it easier to search and evaluate candi-
dates compared to previous paper-based technology, heless the dominant cost is the human time cost
involved in reading applications and evaluating the infation about the candidate to try to determine
what the candidate’s “true quality” is.

We have raised the possibility that technologies that redbe cost of application may drive up the
number of applications, and this could result in less “selection” by applicants, and cause recruiters to
devote less time to evaluating each candidate. Indeed, veedaumented a dramatic rise in the number
of applications received by recruiters who use EJM. Oncénatygs could produce a paradoxical result
that an improvement in information technology could pdediyt worsen market outcomes.

However though our model is still very tenative and our rissate by no means definitive, we have
provided an example where the reduction in applicationscastually improves match quality and results
in unambiguous gains to employers as candidates respohe teduction in application costs by applying

to more employers. This finding is driven, however, by theiagstion that employers can costlessly eval-
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uate the applications they receive. We do not yet know if &seilt will continue to hold when evaluation
of applications is sufficiently costly.

Finally we have considered several other strategies foramipg the economics job market. These
strategies ranged from the use of computerized “match rgaldarvices as part of a “guided search”
strategy that Lee [2009] has shown to be effective in progybetter matches in online dating contexts, to
much more radical approaches, such as the use of compudtenaiehing algorithms or position auctions.

We have defined the latter types of mechanisms to be “cerdthipproaches” since either of them
may require a high degree of coordination and possibly eeempulsion” to implement. While these
mechanisms are potentially of the most interest (and piatBntould yield the greatest improvements in
match quality) we do need to keep in mind the practical camdtthat in many cases we do not have the
power todesign markets since no one individual or organization owns or rodgthe market, which is
more akin to a public “commons”.

In particular, we have emphasized the critiecaluntary participation constrainthat can make it hard
to implement centralized solutions, particularly wherythesult in improvements in payoffs to one group
at the expense of another. As a result, our focus has beenanatempting tomprovethe economics
job market via an innovation that might be voluntarily adaptather than attempt to design the economics
job market which would presume a level of control and inflieti@at none of us possess.

However we do believe the market design perspective is afreitjul one intellectually, and hope
that any success we might have in improving the economicepatiket via more modest innovations such
as EJM could represent a starting point for more ambitio@ngas to the market that could yield much
greater improvements. While we have suggested that EJM¢dfessful, might constitute a technological
infrastructure from which more ambitious “market expenms2 might be attempted, it is also possible
that by making sufficient though less radical improvemeatthe status qud(i.e. the fundamentally de-
centralized way the economics job market currently worksdiuld dissipate the need for and the incentive
to make the radical changes necessary to adopt a “centfatizechanism.

This will depend on how efficient thetatus quodecentralized search and matching process is (or
can be made to be via less radical innovations such as EJMaptiad of guided search strategies).
For example, Hitsch et al. [2010] find that decentralizedgpely determined matching outcomes from
a dating service are close in many respects to the matchdsiqed by a centralized approach — the
Gale-Shapley matching algorithm.

We conclude that more empirical research is necessary ¢ondieie whether the decentralized search
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and matching process, perhaps intermediated by systerhsasUeJM and guided search, could result in
nearly efficient matching outcomes in the economics job etaskwhether significant inefficiencies exist
that would provide a strong case for adopting more ambitiashanisms such as matching algorithms or

position auctions to further improve the operation of theneenics job market.
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Table 5: Avg. No. of Applications Sent by Candidates

2008/2009 20092010 20102011

1) 2 3
All 3.93 6.01 14.24
Panel A: Geographical Location of candidates
us 3.95 6.14 15.92
Canada 4.42 6.09 12.69
UK 3.34 6.51 12.23
Europe (excluding UK) 3.83 5.99 11.85
Australia & New Zealand 3.63 2.42 4.05
Asia 2.56 3.26 5.32
Latin America 2.75 4.31 10.76
Panel B: Primary Field of candidates

Behavioral Economics 4.05 6.74 15.20
Business Economics 4.48 6.30 14.89
Computational Economics 5.09 4.88 11.85
Development; Growth 2.35 4.15 8.36
Econometrics 3.53 7.86 16.86
Economic History 2.81 3.42 7.52
Environmental; Ag. Econ 3.78 6.26 15.22
Experimental Economics 3.78 5.71 12.11
Finance 3.92 7.96 17.16
Health; Education; Welfare 3.98 7.32 17.70
Industrial Organization 2.00 2.56 5.00
International Finance/Macro 4.55 7.03 19.22
International Trade 4.26 6.95 20.07
Labor; Demographic Econ 3.85 457 13.82
Law and Economics 5.07 7.26 20.13
Macroeconomics; Monetary 3.74 3.84 14.42
Microeconomics 1.11 4.15 8.62
Political Economy 1.00 2.92 8.14
Public Economics 3.00 5.37 11.98
Theory - 4.38 6.29
Urban; Rural; Regional Econ - 1.50 1.86
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Table 6: Avg. No. of Applications Received by Recruiters

2008/2009 20092010 20102011

1) 2 3)
All 88.10 87.12 193.05
Panel A: Geographical Location of recruiters
us 90.48 192.26 262.17
Canada 75.40 186.00 185.28
UK 228.67 65.80 265.63
Europe (excluding UK) 1.00 40.26 104.25
Australia & New Zealand 219.00
Asia 31.50 66.00
Latin America 30.75 95.50
Panel B: Primary Field of Search
Behavioral Economics 67.50 114.20 275.89
Business Economics 34.75 74.33 245.76
Computational Economics 36.00 4.00 55.83
Development; Growth 84.71 77.92 253.89
Econometrics 56.00 44.88 278.60
Economic History 25.60 70.33 128.19
Environmental; Ag. Econ 45.00 101.38 238.41
Experimental Economics 91.75 85.50 173.67
Finance 90.70 126.33 279.11
Health; Education; Welfare 113.67 107.05 261.16
Industrial Organization 38.00 34.86 170.67
International Finance/Macro 67.50 103.95 217.26
International Trade 68.00 72.42 224.56
Labor; Demographic Econ 86.20 131.44 228.00
Law and Economics 56.00 59.40 292.80
Macroeconomics; Monetary 56.00 66.11 317.08
Microeconomics 114.16 160.75 253.86
Political Economy 54.20 119.20
Public Economics 103.43 199.88
Theory 22.00 90.00
Urban; Rural; Regional Econ 29.00 176.33

Table 7: Recommenders

2008/2009 20092010 20102011

1) 2 3)
No. letter writers 2501 3366 6095
No of letters per recommender
- Max 83 193 319
- Min 1 1 1
- Average 5.8 8.6 21.1
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