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A bstract

Empbyears, eductional irstitutias, and other arganizatias are
often faod with the prdblem of selecting the most guall..ed candi-
date o .. Il an aa BbEk pasitian. T o this exd many enpbyars hae
adqpted a toumameant ke procedure aasisting of an initial phese in
whidh reconmendatias soidted fram third party “reberess” are used
10 eiminate ugual..ed candidates, Tolloned by an interview phese
in whidh the remaining andidates are adinally ranked. W e shaw
that the unigue equi ibrium arising underthis mednenism ental b en
bellishment by both candidates and referess (a phenamenan knoan
& the “l de | doegn eect’), but, despite this, alnays resulls in
the sebection of the mast gual.. ed candidate. 0 ther notebe atures
of the reauiting proasss, sudh as di€ aulty in distinguishing betineen
canddates, dengng peragptias ofFandidates oertime and the use
of“wish sts” by reauiters are abo acoounted for:
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1 Inocductan

I any agenizatias are faosd with the prdolem ofidentiffing the mastaual-

~edaddate .. lanaakbbkepaito. A audaldd¢ ally thatreauters
e is that the undarlying skl and abi kties of the andidates are not di-

rectly dosenebk; insteed emploers must attempt o infer the abilities of
Gcandidates basad an edance proJded by the aandidaties themsebes. Sudh
evidane migittake the Tom of resumes, saares an standardized tsss arre

parts ofpastadievanaits. Il udh ofthe evdence that andidaties prodce is
alterabk (atsame axt) inamamerthatis udetectiebke by tereauter: A s
aresult andidatss hae an incative thengece in pradiicss thatacaiuate
te pathve’ when rparing thar qual. catias, and reauters must then
dedde tovnwhaom o o erthe pasitian an the basis ofthis passibly embelished
infomation.

I'tis dften argued that reauters Gan sole this prdblem by soidting rec
anmaxatias fran thirld paty “relaes”” H oneer;, thosee who are in the
best pasitian 1O proice infomatian are often friends ardose assadates of
tTe anddatess s rasing the progoect that riebaress, ke the andidates
thanmsehess may hae inaatives o oarstaie the qual.. catias ofthcee they
recommend.! Few jdo gpplicants Treampl recive atruly bad reBrenes
whi E many enjoy racommeandatias vwhidh are highly axaable. Embellish
mantis abo endamic in acadamic admissian riecommendalias - somud so
thatstandardized reconmendation Tams are inaessingly desiged toattia-
pate dLsteringin the upperparaanti ks ofadiievement (T wosudh fams are
illLstrated in Fgure 1; ae fram a e public unversity and another fram
apmake univarat). T his tedacy tonad oerstatamant hes been taemed
e ‘1l ae W degm eet” afler the mythial tonn of the same neme - a
plbxewhare “all the men are strag all the women goad lbddng ad all
the dhi biren are aboe aerace.™

In igtofthis bedk oheaeraaty recommaxdatias ply a suprsingly im-

W hile Bawvho provide recommeandatias admit 1o autand aut bing itseams dear
that reBranass often invalve same degree ofFembellishmant: W hen pressed, thasewho ini-
tially deny embellishing typically aonaade tohaving “emphesized the slag pants” ofthe
canddate T hey abo advonedce thar rebiciance 1 volunteer utbvarcbke infomatian
and admitto“donnplying’ knonn wesknesses.

2) anellandl qpus (199 4) wse the tam 1 ae W doegmn e ect’ in anjunctian with
exagerated daims of acadamic achievmat an the part of collece studants. T he toan of
L aeW doegmwes inttraduced by 6 anison Kellkrin his radiopragam, “A P rairie ane
Campania’’ (sseKdlkr).




partantok in the dxacee anag caddates. T his is partaubrly tiue in the
Bbarmarket, whare raughly half ofall workess ..nd jdos thraugh relerancss
proided by fieaxdks ar relatines (| attgonary 1991). Furttermae warkers
who dotain jdos through persaal reerral ean hider inftial salries and
hae bner tumover then warkers who ..nd jdos thraugh other mears (Si-
man ad W amer; 1992). T hese..ndings sugoesst that, despite the presence
oftrel ae W degn eect third party evablatias do resultin sigi.cGait
inffomation trarsmissian. T his gpparataatradictian, betnean the implied
informaticnal valLe ofFempbyees reauting procduress an e ae had ad
e systematic enbelishmentembadied in thel de W doegn eeectan the
other; rasss twogusstias vwhidh fran the foas ofthis pgper: FHirst, doss the
cadicate reautment procsss, plegued with misinformattian and embellish
mentatall bekl, ked 1o the selbdtion oftre mastaual.. ed candidakes?A nd
ssaad ifanbelismatis astly ad the rieauting procedure suassds in
sebating the mastaual..ed andidate Wy is thel akeW doegon er ectsudh
apervesi\e phenamena?

T o edamire these qusstias Ve stidy a rieauting procedure ammanly
used by enpbyars ad otter irstitutias. Sped..cally we asidera medy
anisn aasisting of an inftal soiatatian phese in whidh recommeadatias
dotaned fram third party releress are usad 1o saean adtall andidates who
&l belo/y a minimum &b ity threshold olloned by an interven phese in
whidh the remaining candidates are adinally ranked and the highest ranked
cadidate is hired. W e shawv that this mednenism hes a unigque symmetric
perbBdB ayesian equi ibrium whidh ental B embelishmentby both candidates
ad rebes yetalnays reaults in the sebedtion ofthe most aual..ed and-
cate.

b key assumption of aur macel is that enbelismantis astly. T his
assumptian retects agoning recogiirtian in the erature that; in many see
tngs, agats may nesd 1o epad resourcss 1o BTy the publidy eveakd
state ofmature (seel aderadW @nbag(1989), | agg adR adrigezChlare
(1995), ad Croderad !l agan, (1998)). Indeed asl aderad W a@nbag
hae noted “T hare are many instancss in wnidh “iMing’” abaut the state of
nature recuires mae then smply sssdinga ke sigal.. 0 ften astly ac
tias mustbe tEken 1o bBd asdane o the sigak bangsat’™® T his seams
espedally trte in a reauting sstting Where e ecive misrepresaiation ofa
candidate’s abiity is likely 1o requi re geater e atthen a truthiull accoune

3 aderandW d@rberg (1989), p. 1347.




ing Fareampk in ader toaMndngly oarstate a andidates ability, a
rekeree migitnesd to epad additical e ato aaftastraiegcally waded
recommeadatian, or goad additical ime kooying an the andidate’s be
halft T hus wWhen recommading tho candidates of dic ering abi ity a rekeree
waulkd hae o epad geater e art an bdalf of the ks abke candidate In
ader forthe andidates 1o gppearegally oual..ed.

In the same \va@n, the candidate hmselifmay engece In astly activities
in an e attintate a eauters pacptiar ofFfhim. Farte addate the
nature of these activities W ll dgpend an the partaculer-eMraomattaasid
ered. W han goping Tora jdo, these migdttindude ime spant reseerding
te anpbyer; practiang interviening sk, brushing up an buzzanads In
rcbhaittsubjects, arpdishing ae’s pastanplymeatt areducatiaal ee
Henas, Whikke in the aee oF academic admissias, testpreparatian Servics
sudh as thoseevnidh preparestudas TrteSA T, G T, adL SA T, aea
good eanpe ofavay in vwhid candidaties expad resaurass o gppearmae
a.al...ed then they actally axre? T he distingLishing Eature ofeech of these
eanpks is thata candidate with Esserskill ability, arknonedoge willned
axee inmae Bl.catian in adarto gopearas gual..ed ss amare bk
mal

T he medhenisms we sty are in e et rank ader toumamats in that
enpbyers are bk o dstinguish, an a reltie basis the “pgper” qual..-
calias of andidatss but anot directly dosene thar inherait “ouality”’
a sutabiity Tor te paiian. 0 ur resuls dicer alog saveral dmasias
fran standard toumamentmadels, sudn as those ofl azearandR aeen (1981)
ad R (U86.° Il sstdoviasly aur madel is ae of acverse sebotian
ratherthen maral hezard. T hus the quesstias we aasiderfoas an ensuning
that the most suitebke jdo andidate is selbedied  rather then induding ot
mal e ato the partofa amattenpbyee. Seaod attributes oed..cto
e reauting procss ked 1o poding autcomes in the . ist stace that are
aspical oFtoumamattmadek generally. T he goplication ofamulipke stege
tTumamaitto anplyee selbedian is abg o aur knonkede noel

4Samne care in intapretatian is required here. Far aur puipasss, itis impartant that
the activity in question notenhence the partiaular sk Ik \allied by the reauter: Insteed
we hae in mind sudh things as Ibstminute aanmingand othershareterm strateges that
hae no lbhgtem a ectan the candidate’s underling skill Bel butwhidh aeale te
Fopsarane that the andidate is mae gual..ed then heis. | esdiess tosay, this is notan
issue vwhen recommendatias are proidad by referess.

S Faran exellaitsuney of the Ferature an taumamants, seell ¢ aughlin (1988).
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T he pgper proasscs as Tollons. 1N the next sectian we presantasmpke
maodel oFawidely doserved /0 stece reauting mednenism. 1N sectian thiree
weshovthatthe unigue synmetriceou ibrium arising underthis medneniam
ek O gotimal andidate selction despite the presaxae ofF embelisimant
by both andidates ad relaress (thel dell dobagm e edd). Inaddtan, the
madel abo o ers a pradictian abaut the pattermn of embelishmeantt doservaed
in the saeaningstege ofthe game and is shonn obe asistentwth anum
ber of ather noteble atures of the reaurting procsss, sudh as di¢ aulty in
distingushing betneen andidates, dnangng peragptias of andidatss oer
time and theuse ofF‘wish Ists” by reautars. Sedtion Touratans aandud
ing remarks. L axgerprook ofkey propasitias are proaded inh ppendixA .
InA ppadxB, we eanine anddate selbctiaon uder furn\aratias ofthe
reauting gane a aestage procedure based an third party reconmenca
tas alrne; a ae stage procdure based an candidate interviens aloe; a
™o stege procedure nidn rearsss the ader in wnidh andidaties ad ref
eress are pdEd; ad a thwostege procdure in whidn anly the andidaties
thamsehes partidpate.

2 Thell ocel

W e aasiderthe prdokem faad by an uninformed reauiter (enpbyer; edlr
ctical irstitution, etc) Whosasks 0. llapasitan with the mostgual..ed
cadidaie® ThaeaeN poattial andidates i= 1;2; =N forthe pasition
eaech oFwhan brings 1O the market a gven skl el |y 2 [0;1] (hereafter
Boelkd “abi ity”), drann fram aknonn atombkess distribution F (1) with dan
sy ft@)> 0. Thepayo Oareauterwen hinng aanddate ofsbi ity |
is% (W), wherel, (gisinaessinginp and% (0) = 0 :A candidatewhois hired
reEves avnwace W thatis setprior 1o the start of the reauirting procsss ad
ramairns . xed thraughaut! W e wite the paya function of the reatiteras

Q' hile aurmadel deak explidtly with the Gase in whidh there is a singe vecanoy ©
be .. Iled aur resulis ganaralize 1o the ase whare there are 1idantical vecenaes and eech
canddate an . llatmcstae vecaoy.

T he assumptian of a precetermined wace is asistatwith doserved pradtice aocss
a\ariety of..mms and industries. Farinstance in ..elds sudh as acoounting banking and
arsuling sabries are st in advancee and remain lrgely beyaod the aatrdl of those
dargd with meking hiring dedsias. T he same is true in acadamic BEbor markets Tor
JunioBaultywhere inmany instancss, salaries are determined separately firan the process
by whidh candidaties are selbected.




Y () ; whidh is netofw : In the evat that the pasitian is Eftvecant, the
paye tote rmauteris namalized ozaro T haeisaastk> ( ©.. g
e paitian so the netbare. t 1 a reaurter who hires a |- type andidate
s () §i k 1Ty were knonn the rmauter waud anly sebect a andidate
ofebiityp if% () i K_ 0zl etpnin 2 (0;1) denote the minmum bvel of
abi ity sudh that uder Ul infomatian the reaurter wauld be indic erant
betnen ... ling the pasittan ar baving itvecait W e will reer to andidates
wth abi ity Ess then |1, i, a8 “unoual..ed.”

INn assessing the candidates, the reauter miditrely an infomatian pro
vided by a releree assoaated with andidate £ as welll ss fran self reparting
by candidate 1 himself Eadh andidate’s abiity is revealed 1o the andidate
ad the andidaie’s releree but not o the reauter ar o the other ad-
dates arreeress. H onever; thedistribution ofcandidate abi ties is aammanly
knonn. 4 twanass stegss in the hinng procsss andidates and releress may
be asked 1O make reparts () abaut the ability of the adidate. In dang
s We assume that both parties Gan, aksane ast o themsebhess, e actinely
misrepresat the tiue &bty of the candidaie! T he asst 1o each party of
BEK1ng the candidate’s ability is gven by the Tiuncian g(r § W:0 uras
sumptias abaut the astundias of andidates and referess are analgaus
ol aderad W darbarg Sped.. cally,

(

_ =0 wF rgu=0
Al 9 i W) >0 if rjuso
A 2. g°C i) _ orr ju _ 0 where =>
A3 9®(¢> 0

¢ 1) implies that misrepresanting the andidate’s ability is mare astly
then reparing truthitlly. (¢ 2) ad ¢ 3) imply that Bl.cation axsts ae
inaessing in the size of the misriepresaTiatian, ad thatg is inertibke oer
thedomainr ju _ 0 :Itis worth noting thatwhi e the assumptiangq0) > 0
is shared with the madel ofl. aderand W anberg (1989), in tharmaodel this
adton is nesded 1O grarate regas of noBl.calian in the atbacts

¢ Sped..c Bil...cation activities are disaussad in the introduction.
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they asider: In aur madel this asssumptian is a tednical ae used o
ensure thateouatian () (shonn bebon) is wellbehaved attre bandary, A s
asubseguatteampke hichiidits, the.. iskstace game resulls are notar ected
by weakening this assumptian 1©g°0) _ 0 :

Tohighiditthe e ects of &b cation an infomatian trarsmissian with
autatiounding insurance ar sk asideratias, we assume thatall andi-
dates and refBress are risk nautral’ T hus, the utility ofF candidate | of tspe
1 vWhosubmi'ts a repartr is

Uy (o) = ¢ w g i ifhird
i i0( §1)  ifrothired

wherew is the mnardd (\Wagp) in unis ofFa numearaire goad if 1 dotars the
pasitian ad g is the BH.. cation astfunction denaninated in uls of the
numeraire good. Similarly the utility of i's essadated rebree is

Vi = ¢ vig( i ifiishrd
e ig( i iFiisnothired

wherev is the renard in uni'ts ofthe rumeraire good o 1’s rebBree if1 dotans
te paattan ad g is the BH. catioh st Tuncian denaminated in units
of the n'umerare good. In speafing the releree’s utiity funcian we hae
assumed that the releree reE\es sane bare. tham having thar andidate
dotan the paaiian. T his bae. tmay ather be tangbk as wauld be the
e ifthe candidate were abke 1o Lse thar pasitian 1o proJck assistance 1o
te b arintangbk s wauld aoaurifthe relbaee’s prelBrancss refecta
degree ofalrusm tonards the andidate.

W e assume that the reaurter cammits 1 the mednanism used o select
Gandidates and study the e ibrium praperties ofa dess dfmednanians fre
quently dosernad in practica. Sped..cally the rieaurting mednenism aasists
ofthostegss an inftial stege in vwnidh ugual..ed candidaties are emowed
fran asideratian; and a ssaad stage in wnidh the remaining andidates

! Since there are tho disaete auttomes thatar ecta andidate’s utility (being hired \s.

notbaing hired), aurmaodel reedi ly extands 1o Gess where andidates have preferenass of
the fom:

UViGD=uWigild

whereu is astrictly caxae Tindian. Tosee this, notice thatwe may namalizeu ¢ )=10
adu @W)=1 torpreEerencs in this ckss. 4 n identical aagumeanthas Torthe preferenas
ofreeress. T his inerect yieks the preferanas we aasider:
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are adnally renked. T he higest ranked candidate in the secod stege do
tars te paaition. In the evattofa tie in the seaod stege ae ofthe tied
candidatss is seledted at randam.

Far the ramainder of the pgper; we will sssume that the .. iststege of
the procsss is besed an third party recommeadatias whi e the secod stege
enta k drectintervieningofthe candidates. Ind ppadixB , we demastrate
thataur results do notdgpend an the aderin whidh candidaties and releress
are polied honever; both stages ofthe process are required toasure gotimal
Gandidate sebction.

3 EBEgulibrmun Charactennzatiaon

31 InEervens

W e begn with the seacod stege (inteervien) game. Suppcse thatin the rec
anmadatian stace of the procsss all andidates whose aoi ities ware belowv
same threshod |1° were eiminated fiom aasideration. Each of the remain
ing candidates ampetes Trrenardw  assodated with dotaining the pasiiaon.
Candidates smultaneasly make reparts abauttharabi ity and the asttoa
andidate ofspepy amadngargpatr isg (r j L) - T hepaaitian is anarded
1O the adidate Who rieparts the highestabi ity Wwhidh Gan be intexpreted as
hang gopeared mastaual...ed dunng the interven

311 Equlibrium

Sine the game is synmetric We resstrictatiaian o symmetric ecui ibrium
repating strateges. W e begn by shoning that all synmetric equi ibrium
reparting strateges are maotaniic

P rapasiian 1 Sugpose % () is a symmetric egu ibrium reporting stiaeyy
O te ssaod st game. T hen Torally; % (1) is nondeaessing

P yrooE Sesh ppedixh .

I ext suppcse withaut ks of generality thatwhen caandidaties 2 ; 3, 25N
ol the repating strategy % (1), andidate 1 docsss a ripartr to maxd-
mize 3 Wit

U@i)=wF % () 190 ip



whereF (il (r))" i is the prdosbi ity ofbeing hired gven a repart of r :
D ir erentiatingwe dotain

W i DFEE)F e

1ML () §0°C ipW)=0
U sing symmetry/
- f N j2
wd '1)1/20((5))““) 10°G @ iW=0
R eearvangng we dotain the div erantial equatia
120 = WhN il (“)
ERNTTANI @

wherehy ;1 () isthedasity ofttehigestoiN  § 1 indgpadattdrans fran
F@:

Sine equatian (1) is a ..iskader nanlinear dic eratial eguatian, itis
welode.ned ;) ~ WSCN(r'ilS):

W e make the Tdllbning tednical essumptias Wnidh do not e ect the
ecoamics ofthe results butaasiderably smplify the daractenzatian ofan
eou Ebrium.

A 4. 0 isl ipsditz.

A5.Thereedsts ap 2 (0;1) such ety - s why ;1 () - “and or
W> N> why 5o ) > =

T he equilibium reparting strateyy is daracterized in P ripaeitian 2.
P rpasitian 2 T he unige synmetric B ayesian | ash equilibrium of te
saand stece gane axsist ofa rieparting strateyy, % (), Were
B ()= u orp< p
and¥ (1) sohes e dic erertial eqpeatian

why 31 (W)

1,0 -
W= Pew 10

@

g



and endoantaonditian?

-
bt = iF O -
p(O= 1 iF fe 0 0 OHeH

P yrooE Sesh ppedixh .

P rpasiian 2 implies, amang otherthings, thatandidates ofsut dartly
bwabi ity will not..nd itin thar intierest to enbellish thar (madest) gual
i.catias. In partiaula; when [l > % candidates with abi iies fion 1° o
wi ll dhocse 1o repart truthilly !

INn P rpaatian 3 we establish that embelishmentis an integral part of
any symmetric ecrilibrium. Indesd when |1° > [I; alnost all cardidates
dxoose toambellish.

P rgpasitian 3 Emtelismentasaurs or aimcstall anddates wh aallity
2 Mmax p;u° ;1%

= -
Prook Forallp > max u;p° ; ifh Q) = p; then¥O@q) > 1:H ene there
Gan be anly .. Niely many pants where anbelishment.does notaoaur: B

Same propertiss of the equiibrnum straleges are warth noting. First
SN rpating strateges are maoionic itolions that the adinal renking
dotaned fron the andidates” enbelished gual.. catias willl be identical to

10R ecall that candidates with 1 < p°were removed firan aoxrsideration during the .. 1st
raund. Thus if° _ i, thenitis automatic thaty _ .

1) n altermative interpretatian of the seaond stege aompetition is as Ollons. Suppose
that n bidders ampete in asingke doject, ... 1Iseprice all pay auction where itis ammman
knonkedce that the doject is warth w to eedh bidder: B iddars dicerin tharskill @) in
preparing bids in the Ollbning Bshiaxr 4 bidder may, at no ast. make a bid equal 1
his pe butbids eboe ae’s tpe are inasssingly astly, Sinae submitting a bid ofa
ovan bl is mae epasive Tor ks skilEd bidders  bid strateges that are inaessing
in abidder’s type arise in equiibrium. T hus, e¢ dertsorting (in the Torm of allocating
the doject 1O the bidder with the highest tpe) is adhieved by Virtue of the ct that
“sagaling’- in the Torm ofbidding toacartain bel- is dis eratially astly aats types.
A t.stdena this may gopear 1o be divr eratflun many gpplicatias in atract theay
inwhidh a type depadetrarsEerpaymeanttis reguired in adertoar ectseparation. H erg
the trarskris nottype depadantperse butitis prdosbi istically tpe dependaitdue o
e Bctthat the andidaie’s kelihood ofdotaining the pasitian is an inaeesing fonctian
of:
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e adnal ranking of the adidates” true abilities. T he uderdving eaxo
nanics ofthis llons fram the Bt thatsincee margnal enbelishment asts
areinaessing a kel ofpublidy dosernebke aedantiak thatis pro. tebketra
bnerabi Ity tpe w il be even mare pro. tebke Torahigherabi ity candidate.
Tosee this notice that o gnerate the same el ofpublidy revealed aual
i..catias a bnertype mustedpad geater resourass than a higer ability
addate wh E the eected bare. t of presenting identical public gqual-
.calias are ecctly te same. T hus ampetiion for the pasiion esures
that the publidy doserved asdatiak of oaerabi ity candidates will never
autshire those with higer abiit,. Furttrermoare the fTom that this ampe
T Bkes implies thata pasitive messure of candidaties wi ll alhays dhoose
1O “acatuate the pathe’ ad repat higer then thar tiue abillity, In
aother wats an aerage andidates are aboe agrage a..nding whidh is
asstentwith el dell dbegneat

T odotain some additical inturdtan forwhy L aeWW doegon e ects necss
sarly arse Iin this aotext. itis instriucive 1 eanine why tuth eling is
notan equi ibrum. Suppae thatall of the andidates were inftially ooy
ing a tuth €eling strategyy. | ov a candidate with su¢ detly o ability
wauld padave the garns fran asmall anantofenbelishment o be GErly
bw (sineitis likely that his abilty is signi.. cantly below that of the hight
estabiity goplicant). Sine the margnal asts oFeven a snall amaunt of
Bl catian are paitne these by abi ity andidates wauld be aotentwith
tutheling 4 adidate with higher (but not the highest) ability wauld
be mae qotimistic abauthis progoects of ‘enbelishing his way to the @,
and haas wauld be wiling o incurthe assts ofengegingin same BlH. .G
. 0 bvasly andidatss in the upperta | ofthe abi ity distributianwauld
perai\e Itttk ussicein Blif/ing and hanas would be acatientto reporthan
etly. Thus itis the caandidaties of medium abi ity Wwho hae the strangesst
inantives o anbelish. 1N equiibrium, higher abi ity candidaties reaognize
e inantives ad reect by BEKiNng tharonn tpes, since by €ling the
tuth they wauld be vienaed as medium tpes in the eyes of the reauter
and wauld therelore e the same inantives 1 BlEfy as the medium aoil
ity adidates. T his e et revabaates” all the way 10 the higestabiity
Gandidates Wwho must then embellish simply o distinguish themsebhes fran
medium pes. T he ypshotis that the resulting ecu ibrium presenes the
adinal ranking of andidates whi E at the same time lkeding 1o systematic
enbelismait(thel de WV doagm e ed) an the partofcandidates.
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Fnally, doserve thatthe rieppartingstrateges ansingin the ineervienstace
donotreguire reautars o “inertbadk’ arin any way deapherthe reparts
issued by the candidaies. Irsteed reauiters are fiee to delbecaie interviening
duties © usphisticaied agants who will simply hire the candidatie who
gopears mostaual..ed durng the intervien,

To see all of this mae esslly asider the Oloning eanpke. Suo-
pcee that thare are 4 candidates ampeting Tor a pasitian whase \vale is
1. The andidates’ abillities are i.1.d. drans fron the unifom distribution
an [0;1] : Candidates have ben pre sasanad so that anly candidaties whase
reparted abilg/excm:ls% are bang intervened. FHrally Etg (r j 1) =
S iR+ iw Trr _ p:0nemay reediyvaify thato isl ipsditz
and thata satisfing (¢ 5) occaurs atp = 7 T he ecpi ibrium strategy (1)
is impliatly daracterized by.

M |

1 1

KO£ 7 Y W)+ T

Hy T

1/2 _
2

1
S = =

A numerical solutian o this system of equatias (1llstrated in Fguare 2)
highlidts the disagpancy betinean truth € eling  rigpresented by the thin ing
and the qual..cation bvek daimed in egui ibrium, represanted by the thidk
ire | oethatdespite theedstence ofsystematicanbelisimant, the rekatine
ranking of andidates is presenved in equilibrium. T hus, the reauter an
dotain Ul adinal reelation ad hire the higest ability adidate in the
ssaod stece gane evan in the presene ofttel del doegn e et

32 R eanmmaxdatias

\ awvaxsider the .. iIststece cane. T he reauiter’s dojectinve is O dooe the
recommeadatian threshad r® forachenang andidates 1o the sscod stege
iNn amannerywhidn maximizes expected payar s.

321 Equlibrium

Toremoe uual..ed andidates fran urtheraasideratian (1.e thosewth
U< Hnin , e reatitersesks o aeate ashart Istofandidates with abi ity

12



aboe somne threshad |1° _ nin'? To adhiee this the recommendation
threshad r® must be setin a manerwhidh aves releress just indic erent
betnean embellishing 1O meet the threshod Tor the margral tpes. The
indic erence aondiian Tor reeress ofthe margnal §pes is gven by

VHy 1 @) ig @ i1

r

0
gFt (WHy s D+ 0

whereH | ;; (19 is the distributian nctian ofthe hignestofN  § 1 indepan
datdrans fram F (1) 0 bsene that the dosen rmommendation threshold
r* is alnays ebove the underlying ahi ity threshod p° used o achence andi-
dates o thesscod riaud. T hus inthe presence ofthel akel doegner et
reautas.nditin tharinierestto sped fy aminimum reparted aqual...catian
bel wnidh exassss the actwal gual. catias (ebiity) nesdad 1 adeguately
Unctian in the jJdo. T his gppears 1O be a conman strategy In practice as
enpbyers frequatly eumerate “wish sts” of jdo gual..calias in exasss oF
whatis ulimately dsemed acaptebe
I'tis immediate that this aute ruk implies thatequ ibrnum recommen

dation strateges in the . 1Iskstage game are

P ryacsitian 4 R eferess sulmitrecommendatians acaoding @
qm W ifp2[0; 1% ;

rPifp2 pS gt (WHy 0 )+ p°

WOFR 2@ (WHy 1 @D+ K 1]

ad kelee tat te ssaod stece game will ke resobhed acoording 1O P rqpasl-
o 2.

Tosummarize the use ofaautr Uk by the mauter results in reaom-
mendatias thatare inaessing in the triue aoi ity offthe candidate butbwhidn
etibitpaoingatsane ator belr®:L onerabiity addates are hanestly
repated s are “sUpastars’ whase true abil ity les aboe the threshad re.
T he midde rance of andidates, whose ability ies betneen p° and r@, are
all unifomly reparted as bang of ability r: T hus, the avarage abilty e
parted by relBess is geater then the true statistical aerage ability of the
addatess bEedingtoal ae W doeagmn e ectin the recommendation stege

12 Farnony we allbwvp® 1o remain arbitary; Hter; wewill setitits qotimal el imin.
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oftre game as vell || aener; the edstanae ofa mass pantofcandidates

all ochnham reave recommendatiaon r°, mears thatta subsetofcandidates of
dic ering abi ities willinitially gppearindistingishebke to the reauter: T his
is in kegping with the often exoressed view thatt andidaties can be di¢ aulit
o distingush besed an thar mcommadatias alkbne.

Fargotimal candidatie selbectian, the reauiternescs togpedfy athreshod
thatsaeas autall andidates Whose 2bi iies arebelomy in= %11 (K 2T hus,
%= pnin and the qotimal threshold is;

3 3 -

ro=git vH, il it + %It

T his epressian etk 1O the dovias implicatias that sasaning standards
wi il become mare stringentvwhen ather the ast of .. ling the paatian in
aessss, arthe distributiaon of abi ity shifts in amameraasstentwith . ISk
ader stodsstic doninancea

A Mhoudh we have assumed that Bl calion asts salisfy/A 1-A 3 poding
by refress will cour even ifwe rebx these assumptias.® T he lloaing
eanpkisilLstatie. Suppce that thare are Tourcandidaties eech ohwhase
abilty is an i.i.d. drawv fram the unifom distribution a1 [0;1]: T he ref
eress dotan utility of? by suaesstully pldng thar andidates and hae
Bh.ationastsg= (r i) -

Q uak..ed czrdcbuesaeitmevxrmeatilyemb%ﬂhs inducs a
recommendatian threshold of

r/=1

T hus, the average parted abi ity oFandidatess is
_ 5
EM= g

asqopcsedtoameaaagaole. Fnally halfthe aandidates reca\e recomn
mendatias indicating that they have the highest aonaaivebk el ofabi ity
s an pgper; andidates will be alnast*“too good to be e’

\ otice that the bunding of candidate types whidh caaurs during the
recommeadatian stege gets sarted autin the interewstece. T hatis, the
bner abi ity candidates tad 1 perfiom wore in the intervenw then wauld

13Sped..cally; the assumption that ¢ ) > ( is macke sokly 1o grerate well behaved

dic ential equatias dharacterizing repartingin the seaod stege game. T his eampleshons
thattrthe .. 1Iststace game this assumptian may be drigpped.
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hae been amisiaed basad an thar reconmadatias. In ..gure 2, these
candidates are those whese abilities e betneen 5 ad 825. A the same
tme the hider abiity cadidates will geerally exassd the epedatias
aeated by thar recomnmendatias. A s a result the madel is asistiatwith
aphaonexon vwhaerdoy andidates “aone aaass”’ dic eratly in the interview
and recommendatiaon phesss ofthe proasss, keding reaurters todange tar
rankings in the aftermath ofthe intervens.

4 Caxdsem

T he analysis presanted hare demastrates that a widely dosernved thostece
reau ting procedure can be used o idatify the mostgual..ed andidate Tor
apaitian, esenvhen the andidates” quall.. catias are subjectto anbelish

matby bath the candidates themsebhes ad third parties dcsen toevalate
tham. 0 ptimal candidate selbdion arisss as a aaseouae of the dic exrantial
axts aoFeambelishing the qual. catias of andidates with diz eratt under

Mg abiities. T his induass a sarting anag the eanbellished aual..catias
of addates thatis admally eealing T hatis ifBH. catioh asts nise
with the degee of enbelismatt, competiion anag candidates kecs o
an adinal ranking ofFembelished gual.. cation bek thatis idatical o the
adinal rankiing oftte andidates” true gual. catias. A nimplicatian is that
reauters Who doose the bestaandidate “an pagper” indesd dotain the most
gal..ed indvdual ¢ iven this dadasian ruk by reautars a candidate wWho
refraned fran enbelishmentwauld be kgpfiragged in the selection proasss
by s gak. ed adidages; tus, thel de W doegn eeectGan be seen as
a asaguence of the necative extarmalities assoaated with aompetitian for
rerits from the desired emplbymatt qoportunity.

In the .. 1Iststage of the hinng procsss, the madkel predicts a dustening
ofthe recommeandatias made an behalfofandidates with average abi fties.
T his seams axsistattwith the vew that candidates ofdic eratabi kties are
ofteninitially hard todistinguish. T hemadelaboprovidss araticnake forthe
practice of speafing a “wish s’ ofFminmum jdo gqual.. Gatias in exass
o those actually nesded Tor adegLate perfamance in the jdo; thatis sinae
e mauter attidpatss reaaving enbelished rigpats an bdalf oFaerage
andidakess, 1tis essential 1o rase the stated gual.. cation threshold sboe the
actLal threshold nesdad 1o ensure adeguate perfamance. FHnally, because
the partial paoling of andidates thataoaurs in the .. iststace is resobhed in

15



thessaodstae e madel o ers an eplbnation Torwhy eauEers” renkdngs
of andidates are ikely to dange as the process uniols.

T he madel presated here is oF caurse a hidhly stylized versian ofFem-
pbyee rmautmatt T hus, itis uselul toarsiderthe ridoustness ofaurresults
10 perturbatias ad exiarsias of the model T hraughaut we hae made
e smplifing assumptian that the goplication of BH.cation e ot keds
10 a deteministic autcome in tems of publidy reveald abiity. W e an
esdl ly rebx this assumptian 1o albw Tor a stodestic idcsynaatic aampo
nent 1o reveald abiity thatis indgpendant of Bl .. cation activities. A part
fran endbanteects sudh an exiarsian Wil hae no impact an margnal
Bl..cation incatives and hencs subject O the ndse ampaattofabi ity
reeltian all ofthe aboe resuls willaotinue ohad. | otie honever; that
sudh anase term wauld notallowv forbeliek thatperfectly “inertbaX’ in
asgalng\ersian ofthe madel thus hichiigting the dis erance betnean aur
toumamak ke gpopraadh and ae besed ansigaling

A notherextersian migthe tohae referess and andidates recaveimper
Bty conelted sigak ofthe candidate’s e abi ity Inthis Gse reauters
waulkd hae 1o asder not anly te ast of utiizing the “ineervien’ &
nology, butako the reltie predsian of the sigak held by the tho parties.
I anethelesss, bath thel de W doegm er ectad aur ... nding that andidates
are acurately ranked in the seaond stege ofthe procsss would st ll be presait
in asymmetric equi ibrium.

Fnally, whi e the medheniam we study alnays etk 1o the sebcion of
te most qual..ed andidate itabko etta b wsstelul Bl. cation actities
an the partofboth candidates ad releress and requires thatthe shart st
of andidates be evaliated thice (. 1st by third party reeress ad bey;
vadirectinerviening). T hus an inteerssting questian is whataastitutes an
gotimal reaurtingmedianism when ae is agniizantofthe asts o both an
ddates and reaurters ofadministering the reauting proesdure’? s nswening
this questian is beyad the sape of the presentpgperand remains o fiuture
rescardh.
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5 A ppaxixA - P rook

51 P roofofP ripasitanl

Suppce that the antiaxy is e First notice that stratleges sudh that
h() < p ae not raticalizebke H ene there exsts |1; P with-essodated
stategesh () ad® P suhthetp< Rru@)> % P _Padpif< ™
orsmall':
By aanvexdty ofthe g Tinctian, we hae that
3 3~ -

gG:@ iwag % P iu >g k@il ig kP P :
Incantive compatibi ity requires that

3~ 3 3~ -

FO' " 'vigeWiw . F O "vigk P ap

ad 3 - 3 3~ 3 -
NN il N

FO "vig2{ il _F@ vig v il
H ence

= - -

g @il g P il _gGWiwig % P in
buttthis isacontradiction and plying: (1) Trypelis apro. tebkedavation.

52 P roofofP rpasitian 2

First. note thatsince all candidate types |1 < p° are eiminated frlon axsid
eratian in the seacod stece 1tis sud adaTtt o daaderize bidding Tunctias
for pes in the intenal [1¢ 1] W e begn by proing several Enmas which
plb®E resstricias an the dnarackristics ofequ ibnum reparting strateges.

L emmab5 N oegulibrium reporting stralegy Gan aatain atons.

P rooE Suppcsenot T hen there edsts same qoen interal ofspes, (g 1) ;
that make the same repart; r; in equilibium.  Suppoe that the higest
abiity andidate making repartr is |, ad the lonestis ;- Inthis ee a

Gandidate ofabi ity | 2 (U3 ; 1, ) dotairns epedied payor s thatare strictly kss
tenvF (L)' ' g (@ i) :H onever; by ssdingaslichtly hicher repartr®
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such acandidate an eamn abitaily dse vF () 7 ig (r i p) :Thisis
apro. tebke devation.

Sinae equilibium rparting strateges aatian no atons and are inaess
ing we may then deduce that equi ibrum regparting strateges are strictly
inaessing

L emma 6Forall andidates ofahilityp 2 (1% 1), any egpiibrium rgoorting
straleyy IS alinuUOLs.

P rook Suppcse not, then there exists a type |; sudh that Iy, % () <
B, o () 212 () > By, % () ; thenaandidate ofebility |1, an oner
his azts by a..nite anmaunt by doossing the repatr = Iy, % () ; Wity
autae ecting his prdosbi ity ofwiming. 1% (1) < Iy, % @) ; ten ean
ddatess with abilities sigitly aboe |1; e by reduang thdar repars
r = %(u); sae a..nite anauitin Bkl..ction asts whike redudng thar
danas ohwinning by an asbitrant ly small amaunt B oth of these are prof
iebke deviatias. |

SineE reparting strategess are stricdtly inaessing and aatirnuas, they
must be alncsteverywhere dic eratticbe.

L emma? Equlbrium rieportingstiateges musthave e praperty et (19 =
e

P roof Tosee this suppcse thatan egu ibrium strategy hed the property
thatt (19 > % Inthatcess sine thaeare noatoms, acrdidate an bner
his asts by repartingl, (1% = p°withautar ecting his prdoebi ity ofwinning,
T his is a pro. &bk deviation. |

6 iven Bmmas5, 6 ad 7, wemay novwprocssd o the proofofP ripasiian
2. First note thatsina=0 isl ipsditz, asolution o (2) exdsts R anvilead
B ediant (1981), p. 298). I asower; since%°@) _ 0 forally; sud asoutian
is inaessing By T heaam 1 in Chegpter 15 of irsch and Smake we know
that the solutian 1o the dic eraial ecuatian is locally unigee. B y standard
TBdnigues the lbal solutian may be extanded (seeH isdhandSmake dgpter
8, Secian 5).

I extwe shov that sudh asoltian is aB Il E. Suppcse that candidate 1
pretends thathis tpeis z whan his true abi ity is || and alll other candidaties
are anpbying the strategy .- Clearly any strategy ¥ () < p is daminated
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by reparting tuthiully; hence we rsstrict attertion to ess Where'l: (2) _ e

Candidate 1’s masgral utility is

WhN il (Z)
WYz)

Ealating te ..1istadar aadition atp = z ad substituting in or¥qz)
viebs

M Uy @Zj) = 1 9°¢: @) i 1)

M Ui @i)= 0°¢@) i2) i°¢:@ i

Realltat(z) _ z;hbaxe Torz < ;MU (zp) > 0 andforz > |
MU @Zj)< 0:Thes % isaBll E*

Sina any synmetric e ibrium reparting strategy is alncsteversyinere
dic erentieble and hes the endpdntaondition (19 = 1% we knovthateoa
it 2) is nee=ssary. T hus we may goply standard dic eranttial equatian
uniguensss theaans (see aboe) 1 establish that: (¢ is the unigue sym
metric inaessing equi ibrium. |

6 A ppaddxB - A Kemative Edtersive Foms

1. Suppcee thatin the ... 1Iststace andidates are polied, olloned by ashare
istofrebEres. T hen the prgperties of the medenism are idantical Tosee
this notice that the anly dir erence betnen the utiities of releress versus
Gandidates wss in tharuti ity fram dotaning the pasiian (a-fram suppare
ing a andidate who dotained the pasitian). In shart ifwe dangd the
extasi\e Tam ofthe game o interviens dlloned by reammadatias, ad
adypted aat straleyy in the interview phesg alll ofthe preceding results
would aotinue 1o hold
2. Suppcee that anly the saood stege procedure todk plae. T hen the

higest abi ity andidate woul still be selbcted sinee P ripasitias 1 and 2
hold forthe ceevere theatr inthe.. 1Iststegegamevssr= = ( -H onever;
e abi ity of this andidate nesd notexassd |1y, iy hanae we do notdotan
gotimal caandidate selbction with this procsdure.

14R eldngh 5 results in the passibi ity of (1) multipke intersectias with e ()=
baudary; or 2) tuth Eling esersmbhare (ifw is small reltive 1 ° ) Passibiity (1)
simply intraduass additianal tednical aampledty withaut alering the quakitative adinal
reeltian result whi BEpassibi ity (2) represants the ecnanically uninterssting Gee where
BlE..calio is o epasie toanpby.
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3. Suppae thataly the .. rIststace procdure ok plecee and acandidate
wss sebcted randamly fran anag those whose recommeandatias exasscsd
r=:In this cee the indic erencee adiion orreeress is

\ - S S _
Ginairey I

and p° sohes

G I e

Fou< r5g @ ipQ@ iF(u))iSObGeesingadm— rsgiwd iF W)=
0 . Hence proadd g (rc) > (n 1y : there edsts aunigue ° 2 ; r") soMing
teaboeeqaﬁmardvxecmvmleitereaummaamlzanmsobyas
afindion ofy°. T hus, the reauiter selects |1° 1 maxdmize

EC R u‘3 §ROPrMax (il =) > 1)

_ 1 1 n
= LR o OT@ITiK 1iF GO

D ic erentiating with respect 1o 1° a necsssary aandition is

A 1
2 an fQy “1 RAGII0)
1iF@ m H;A(ﬁf(ﬁdtlm
inF @' 1f(u‘3 RACTICIR TS

= 0:

F(u‘ﬁ

ad p° sohes

S 1A ) _ EG@i> ik .
NFQEY AsF@) EG®WR> 1) i%@)”

I'tis immediate thatp®> ., hence ragven astof .. ling the position
the stringenoy of standards In the .. Iskstace procsdure is hider then un
der the tho stage medieniam.  Itis abo immediate that gotimal andidate
selbction doss notcoourwiith sudh a procedure.

4. Casderthe cee vinare the andidaties thamselhes undargp the o
stece proedure. 0 ne may think of this as aandidaties subomitiing resumes
o the paition in te . iststege. Candidates whose resumes exaaed sane
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threshod are then invited Tor e 1o B interviens. Suppcse thatthe .. 1Sk
stage prosedure saears all candidates with abi ity belowv 1° in equi Ebrium.
CEarly sacod stece ippartingstrateges areidantical tothase inP ripasiian
2. T hus, the eqpected suiplLs ofacandidatewrth abi ity inthesscodstage
is
SW=wF@' ™ igtWiw

wvhere i (1) is the reporting stiategy gven in P ripasitian 2. W henp - [
% (W) = p soitllons hatS(y) isinasssinginp:W henp > [I; equatian )
holds and  upan substitiutian, itiollons that

S = ¢°¢E iw

> 0

T hus the eqpected surplLs is inaessing in abi ity

Suppae thatin the .. 1Iststege, athreshdd r® is enplbyed. [faadidate
oftype p° anbelishes Lp Or° (orgeater) in te ..1ststace she atidpates
recEiving suphbs ofF SO in the ssaod stece. T he asst oF enbelishing
w ©Oreinte .iststeceis g (r° j 19 : Thes Tora anddate of tpe p°
10 be indic erent betinean embellishing up O r- in the .. 1Iststege and not
embelishing to this bel requres that

S ige®ipd=0:

0 bvasly the ast oFambellishing up - is geater Tor andidates with
abi ity belbw® and, as weshoned aboe supbsis inaessinginp :T hus, no
candicate with abi ity below° will dhoose 1o enbellish up ©Ore:4 simibar
agmaitimples that all andidates with ebifities ebove 11° will doose ©
enbelish o at st that b Al in te .. 1ststece. | s aresult we have shonn
that in a o stage proedure Wwhere arndidaties themseles partidpate at
both stegss, an gotimal sarting still holds. Indssd notice thatwhenv = w;
e threshad 1o induce gotimal sarting is sst at eactly the same bel as
vhen the rebree ad the andidate are ssparate plbhyars. T his is because
the margnal type doss not By in the seaond stege internviens, soSO) =

wFE @' = vHy 1 @O - In general the gotimal threshold willl depend an

w:
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Figure 1 — Clustering in recommendations

2. Evaluation: In comparison with other students in the same field who have the
same amount of experience and training, | rate this person as follows:

Top Top 10% Top 20% Upper 50% | Unableto
5% rate

Knowledgein
proposed subject of
study

Ability to grasp new
concepts

Originality,
intellectual creativity

Mathematical and
logical thought

Written expression

Oral expression

Laboratory skills (if
applicable)

Perseverance towards
goals

Potential as teacher
(if applicable)

On tha wley below, &uhh:ﬂmnﬁnumthﬂumhwuhmm,

0% Top 5% Top 104 Top3% Tepi%
Academk performance . - - . . -
;;-pllmm potintal ‘ . - . . .
Creathirand oviginality  ® | . v . v

Awerage Grod Farellem;




Figure 2 — Equilibrium Lake Wobegon Effects
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