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Al1~l:r,tct 

Tl1c papcr sl.11di('.S 1,lic prohlc111 of sLudc11Ls ad111issio11_ l,o l1igl ir.r 

cd11cnLio11 i11sl,il11Licms. \Ve i11l,roducc u sin1plc 111oclcl wlicn: solllc or 
l. lic f1.111<.hn1cnl.al i~sucs can he a11aly,,cd. Afl.cr providing aj11sLiíicaLion 

l'or Llic llSC or qun.nl.if.y \'CRLr icLions in é\ s_ysLcm or public provisio11 of 

l1iglicr ctlucal.io11, wc procccd Lo r cview l,hc lil.nal.mc 011 J\lloc:aLion 

J\1lcd1.111is111s pioflC(~)' by 1.lic work or Cale .1.(1(I Sl,a.plcy ( 1 !JG2). Tliis 

lil,cral.1 1rc: dc;alt, wiLl1 Llic dillcrc11 I, ways Lo :illc>c,tl.c a 111.lll1b1:r of li1ni l.cc.l 

vac:.111c:il)S l.o n. St\l, ni' c:n11didal.cs. 'J'l,c rnai11 cxisl i11g; l.licorc111s a.re 

inl.rodll<:<:<.l. ,111d 1.l11~ir rclr:v;i.11cc l'nr Ll1c~ collcg;c: m l111issio11 prnl,k:111 is 

cardully disc11ss. lo'i11ally, \1·c prcsr.111. s0111e pn:l i111 i11ary ideas L11aL 

rclal.l-' 1.lic work i11 Ll,i:, pa.per \\'Íi;li 1.l1e ClllTC'III. siLu,11.icrn or Llw l1iglicr 

cdll(:aLion sysl.cn1 i11 i\1·¡1enl.i11a. 

' 1\ddl'ess: Oc:¡1a·rla111.C'.nl.o ,fo Ec:o11.0111.ú1., U. N.t. !'., (.,.'o.lle fi y .{ 7, ,'S1" piso, L11. l'/11./.a 

1 .rJOO, !Ju.r.nCJs il frcs, 1l 1y¡cn/:i.n11. 
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1 Introduction 

Discussions n.bo11L Ll1c bcsL wa.y Lo organize Lhe aclrnis~;iou Lo pnbl ic universi

t.ics ,m: of cvcrychy occurrc11ce in curreut Argc11t.i11in.n polit.ic,d and cconomic 

forurns. 'fhc s11 bjccl. hns bccn 11nder disc11ssioH l.11011glt, si11cc Ll1e cn.rly tla.ys 

of (.he crenl.ion n.nd cliffosion of universal pnblic lt igl1cr eclncnJ.ion. Lately, 
!.he clebal.c has bcc11 CO!\C:Cllf.ru.tccl on t.wo opposing positions. Üll <me siete 

1.hcre is t.hose (.lud. advoca.l.c for tlte stn.L11s qno, wil.h pnblic: provision of 1.lic 

scrvice (lii¡.;l 1cr ed11c:atio11) nnd umcstrictcd n.cccss Lo il.. 011 1.lie o(.hcr side, 
1.liosc 1.1ml. proposc 1.lic irnplcrnent.al.ion of l.11il.io11 foes 1.1ml. nol. 011 ly wo11ld 
irnprovc Lhe fi11a11cing or Ll1c sysl.ern lrnL wonld a.lso ad élS n. w,1.y or r al.ioning 

!.he scrvicc. 

In l.hc prescnL pn.pcr, we atl.cmpL to motivntc a (.hird all.ernat.ive approach 

Lo Lhc prolilern. V-le rccognizc that Che bvo vicws rne11t-.ioncd abovc lmvc vn.lid 

points l.o rrn1.ke in !.he findi11g of a solution to Lite problern aml t.11.1.L cach foils 

!.o address tl1e opposing sidc concerns. vViL.11 t.his in rnincl, we prcsent t.he 
problcm mixing clcrncnl.s ol' bol.11 posiLions é\.lld fiud t.hat a n,tl.ura.l n.nswcr Lo 
l.11c qucry cernid be U1c irnplerncnLaLion of a sysl.crn wit.h pnblic provision o[ 

(.he scrvicc c1.ml rcsl.ricl.cd ac.:ccss t.hrougli Lite use ol' ,rn n.ppropria.l.e nlloc,1.l.ion 

111ccl1n11isrn. lnLcrcsl.i11g cnough, sysl.erns simil.1.r f.o l.his one are fnncl.io11i11g 
,drcn.dy in scvcnd 0Ll1cr co1rntrics i11 Llie world. Tl1is facl. l1as rnol.iva.ted 

a.11 irnporl.anL body of LheorcLical liLeraLurc on nllou1.l.ion mechil.nisrns. vVe 
proc:ccd Ln g;i ve ,1.n ovcrvicw of Lhe currenL knowlcclgc 011 (.he su bjccl:. 'J'h is, we 

l.hink, is cssc11(.i,d for our a.rg111i1e11L lx:cn.11se proposillg qu,ú1Lil.y rcsl.ric.:Lions 

irnrnedi,1.l.cly risc t.l1c c¡HcsLion of how Lo bel.ter n.ssign Lhe lirnil.ccl nnrnbcr of 

vn.canc.:ics .1.ruong Llic camlid11.Lcs. Thcre is sorne work ( h a.t lmvc bec11 do11c on 
(.he sHbjecl. n.11d ll1crc is a.11 orga.11ic w,ty to follow Lhél.1. rcsearc.:11. ThaL Ífi, we 
know sorne Lliings ,1.bou(. Lhc problem n.ncl wc can l1opc: l.o lca.rn more. '.l.'h is is 
c.:bwly ol' grn,1.(. irnporl.a11c.:c far Lhe irnplcmcnLabiliLy o[ l.l1e sysLcm (.ha.1. om· 

sl. ndy ol' U1c iss11e scems Lo s11ggesL. 
'J'l1c p,1.per is orgallÍzcd a.s follows . In Lhc 11exl. sccl.ion, wc prcscnt a vcry 

simple gc11cn1.l cc¡11ilibrinrn rnodel where sorne of 1.hc csscnLird foa.tures of Lhe 

probkrn ca11 c,,sily be lm11dlc a.nc.l sl.11rlicd. Using 1.his lllodcl, we show tl1n.L 

q11a.uLity n:stric:Lio11s rna.y be an i11Leresting n.lLenmLive in 1.he scarc.:h for a 

soluLion Lo Lhc qncsl.ions 011 Llie provision of higher ec.lncaLio n. SecLion :3 
Lhc n, givcs a11 ovcrvicw o[ 1.lic liLcrn.1.ure 011 n.lloc;d.io11 rncc:lia.nisms tl1.1.L c.1.n 
be 11sc Lo ;1.ssig;11 ;L 11111nhcr ol' l imil.cd vncn.11cic:s Lo a sel. of givc11 ca11did,1.t.cs 
i11 1.lic bcst. possil>lc: w.iy. Sed.ion ,1 i11d11dc:s n. d isc:nssio11 ol' sorne of l.l1c 
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mosL imporl.a11l. aspccLs of Lite Arge11ti11ian situaLio11 a11d l1ow l.l1ese relate l.o 
thc ané.\.lysis in l.he prcvious secLions. Sorne preliminai·y co11clusions n.re also 
includec.l al. l.he eml of Lha.l'. sedio11. 

2 Towards Quantity Restrictions 

vVc ch ose to sl.n.rt our inquircs by inl.roclucing n. vcry sirn ple general cqni
librium modcl thal; will show appropria.Le to prccisdy describe n.nd ana.lyze 
sorne of U1e issues Lhn.t wc thi11k are esscntial Lo the problcrn. V/e certainly 
rccognize Llmt thc presenL cxposition will appear exLrernely narrow in tite 
l,rca.tmcnl'. o[ a suhjccl. Lha.L ha.ve rnultiple aspecl.s nml where dd.ails sorne
Limes come l.o be extrernely important. 1 However, we also Lhink U1at Lhe 
rnodel will illust.ra.Lc wil'.11 sheer clarity, parUy due Lo iLs sirnplicity, sorne of 
l.lte poi11Ls l.l111I. n.rr, rdwn,ys in pin.y in any discnssion of l.11csc issucs. Thrcc 
clcmc11l.s providc l.hc snbsl.,iuce Lo our rnodel a.nd, of c.:onrsc, drivc our rcsull'.s: 
Lhe students LasLcs, Lhe cost of eclucation a.nd it.s rcLurns. 

2.1 The Model 

Assumc we lnwe an cconomy wiLh two group oí n.genl.s. Agents livc two 
periods, n.ml citase Lo ohLain education in t.he firsl. pcriocl of their life to 
clljoy iLs rd.urn i11 Ll1c sccond period. T hc groups coul.;,tin cach n. conLinuum 
of heterogcueo11s n.gcnl.s wiLh names in Lhe unil. iuterval. Tl1erc is l,wo possible 
acl.iviLies (cm·cers) Llia.l. agcnLs can choose, 1 uncl 2. J\gents n.re hetcrogeneons 
in Llteir taste Lowards lcarni11g one or the other acLivil'.y. Cronp 1 agcnts ha.ve 
110 cndowrncnl; in Lhe firsL periocl and agenl:.s in gronp 2 lmve an enclowmenL 
w. Lca.rni11g n.divil.y 2 in l:.he füst period implies a cosL o: > O in goods that 
needs Lo be ¡myecl at Lhat very rnoment. This should be i11terpreted as a 
differential cosL in the learning of activity 2 (ami nol. l), where we choose to 
sirnplify 11ol.al.io11 ,tud 11on11ali:;,e Lhc cost o[ lcarni11g ;u:l.ivil.y 1 Lo :;,ero. v\Tc 
nssmne tlin.L i.11is ec:011omy lmve acccss ['.o funds nJ, a fixcd gYoss inl.eresL rn.Le 

L'.l'herc are severa! oLher di111c11sions to Lhc problelll of how l.o [i11nnce l1igltcr P.clucal.ion. 
Tlie.r nll co11sl.il.11l.e a pen11a11c11t concern in tite dcsign of a gc11eral policy 011 the 111al;l,cr. 

O11P. e:rn111ple oí Lhcse i:; l10w l.o assig11 1.he toLnl b 11clgc:L for liip;hcr ed11cal.io11 a111011g 1.he 
cliffere11t i11sl.it11tio11s. For a rece111'. l.reaL111e11I; oí Lhis s11lijcd,, wil.h especial rclcvancc for 
/\rge11l.i11n, scc Dclfi110 nnd C:erLel (l!J!JG) . 
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l?.. 2 Agc11l. ·i. E [O, 1] i11 ciLl1er of Lhe two groups h,wu prdcrcnccs 1.hal. cm1 be 
rcpresentcd by Lhe followi11g lifetime utility function, 

(1) 

whcrc Oi E [O, 1]. 11 = 1 if Lhc a.gcuL chosc l.o lcarn acLiviLy 2 m1d 11 = O 
otlwrwisc, and /3 is Ll1c disconnt. fod.or. In t.his íorrnula.tion, Oi indica.tes (.he 
Laste of a.gen!. i for lca.rning n.cl.iviLy 2 ami cr is n. parn.rnet·.cr of Lhe utili ty 
fund.io11 _L]1at imlicaLes wlictl1cr Llie mere a.et of educa.Lion iml11cc a uLility 
benefü (cr > O) or a 11Lilit.y cost (a < O) upon prival.c a.genl.s. Accor<lingly, 
whcn cr > O, agcnLs wiLh a high value of O ( clase Lo one) are agc11Ls Llmt grcal.ly 
enjoy learniug acl:iviLy 2 (if a < O then n.genl.s dislikc learning adivity 2 but 
Lhey rnay still cliosc Lo do it if the seconcl pcriocl reL11rns are higl1 enougl1) . v.,re 
assurne 1:ha.L tl1c (·.asLes (i.c. O) o[ t.he popula.tion in en.ch gnmp is uniformly 
distribuLcd over l.l1c iul'.crval [O, l]. Assumc th,Lt t.he nLiliLy function is linear 
to n.void issues of int.crl.cmporal consurnption smooLliing. Also assume Llw.t 
1?, > 1//i and u7 > a. Let. /J be µrst period dcbL. If a.gcnLs hn.ve direct a.ccess 
t.o t.he crcdil. market (.he budget constrnints are as follows. Por agcnLs of 
g1·oup 1 wc ha.ve, 

Ct = -CCII -l- U 2: Ü, (2) 

a11d 

(3) 

where w is tlie scc:011d period wa.ge rn.te a.mi dcpcml on whel.hcr thc agcnt 
lea.rn l.o do n.cl:iviLy 1 or 2. Similn.rly, for agenLs of g1·oup 2 wc ha.ve 

e 1 = m - o:11 + /J 2: O, 

and 

(5) 

Sinc:e we hn.ve nss111ncd Lha.L I?. > 1//3, only ngcnl.s o[ group 1 LhaL wnnL Lo 
lcarn acLiviLy 2 will choosc l.o borrow in cquilibrium (Lhcy will chose /J = o: 
Lo be a.ble to pn.y t.hc costs of educn.Lion). 

2'l'liis is clcnrly 1.l sc¡mrnl,io11 fro!ll 1.lic gc11cral c<¡11i li brh11n prcmisc l,ul, il. <:0111cs Lo be nol; 

cssc11t,i11I for <lit!' nnnl_ysis whicl, is grcaLly si111plificcl h_y 1.his nss11111pl.ion. 'f'he nssumpLion 

will .illow 11s l.o 11,al<c 0111· poi11l.s i11 a 11111ch 111orc clcnr n11d l.rn11spilrc11I. w11y. 
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For (.]1<: :-.cc:u11d pcriod, wc assmnc Llutl. l.]1crc c:xisl. a 111u11bcr of pro(il. 

rné:t..---::Írniz.ing cornpct.iLive firms Lhat produce co11snrnpLio11 goods using n. t.ech-
11ology rcprcscnLcd by Ll1c procluc!.ion funcLion J( L1 , L,¿), wltere Li is thc 
nurnbcr of ngc11Ls lrnowing; act-.ivi(·.y i (i = 1, 2) crnploycd in Llie producl.ion 
proccss. Lcl, f lmvc Llic sl.nudnnl properl.ies: sl.rict.ly i11crcm;i11g, sl.ricUy con

cave aml I1mda co11di!.im1s. Tlic usm1.l rcsult follows: ·wi = {¡, i.c. fo.ctors n.rc . ' 

rcrnunera.Lcd Lhcir nrn.rginu.l prodnctivil;y, 
Assurnc a11 i1tl.crior solu!.iou for Lhc pair { O 1, (/2} ddi11illg n.n cqnilibriurn 

1u tl1is eco11orny. Lct 0 1 be l.hc vu.lne o[ O LhaL salves l.lic followiug cq1.wJ.io11 

(G) 

m1d 02 !.he one tita(, solvcs 

(7) 

Lct cr = 1. H. is noL lin.rd to scc Llmt Lhc agcul.s of gnmp 1 wiLh O> 0
1 

(allCl 
011ly Lho:-;c) will d1osc to learn ,.1.cLivil'.y 2 and Lhn.t l.bc ag;cnLs of g,1·oup 2 wil.h 
O > 02 (aml only those) will nlso chose to lcarn acLiviLy 2. 13y Lhe rrmrkeL 

clearing co11diLions for !.he labor rnarkets in the sccoml period wc have 

1 'l L 1 = O + O (8) 

and 

L2 = 2 - Li (9) 

beca.use ,.,.g;e11ts supply l;_~bor i11clasl,ically. An cquilibrium l'ór Lhis cconorny 
cau be found by solvi11g tlic followi ng system o[ eqtmtio11s i11 { 0

1
, 0

2
}, 

Ca.11 t.l1c soluLio11 Lo Lhis sysLern (O~, O~) - IL is noL hard Lo scc LlmL O~> O~ 
becausc 17. > 1/(J, i.c. agcnts in group 1 with no cndowrncnL in their first 
pcriocl of life find rnorc cosl.ly Lo underLa.ke Lhc projecl. o[ lcn.rning a.diviLy 
2 (t.licy ncc<l Lo horrow al. (.he gross inl.crcsL r,d.c ll); lic11cc crnly Lhosc wil.h 
rcb.l.ivcly l1iglicr prdc~r cllC:C (.owards n.cl.ivil.y 2 will d100:-;c l.]ml. p;i.l.]1. 
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2.2 Credit Constraints 

Suppose now t.lu.tL yom1g iuclivicluals fine! crediL co11st.rnint.s ns Ll1cy wisli !.o 
borrow resources Lo fina.ncc Lhe edncntion cost.s.:i Iu 1'.his case, ú = O in 
cq11ilihrim11 itnd 110 agcnt of gToup 1 would be ablc Lo n.fforcl lcarni11g 1tcl.ivit.y 
2, i.e. 0 1 = l. Agcnt. i11 gronp 2 havo availithlc sorne Cll(lowrncu t n.ncl tlic 
dcdiL consl.rai11t t.urns out to be non-biclding for tl1cm. As a consec¡ucncc, in 
cquilibriurn T, 1 = 1 + (/1- 1uHl J,.l = 1 - 02

. Thc cq11 ilibri11rn is Ll1cI1 givc11 by 
t.lic solul.io11 of l.l1c following equaLion in 02 (t.o lic comparccl wil.h (11)), 

02 + -i,.(w-:- et)+ ¡Ju.[.f2 (1 + 02, 1 - 02
)] = 11.(w) + f3v.[f1 (1 + 0-Z, 1 - 02

)] . 

(12) 

Call 1.lic solut.io11 1.o l.11is eqn aLion Otc-

'l ·¿ , 1 Claim 1 '/'/u; followin!J lwv ·incq'tlu1ilie.-; hold: 11.) O e > O NC o.wl iJ} 2 - O e -
'l. . 'l 

Oc> 1-0Nc· 

Proof. n.) S11pposc noL, snpposc O¿. ~ oic-Si11cc O~ < 1, we ha.ve Lhat. 
2- O¿.- O¿. > 1- ot<:· 13y t.hc assumpLions 011 1.hc proclucLion fundion 
we lu.we Lliat. in Llic crcdit co11strn.incd cconorny Ll1c wage ratc for acLiviLy 2 

woulcl be higher Llmu wit.h no crediL consLraint.s and :.he wagc for acLiviLy 1 
wonld be lowcr. B11t. 1.lic11 

(13) 

whicl1 irnplies thaL O~ > otc: ancl we lu.we rea.ch a coI1Lrac.licl.io11. 
b) Supposc noL, supposc 1 - oic ~ 2 - O~ - ot. For l.l1is litsl'. inequa.lit.y 

l:o hold, and g ivcn l.lw.t. Oh < 1, we ncccl to lrnve 1.hat. oic < O~. But. s i11ce 
1.his also implies t.Jmt wf ~ w!(ª nnd wf ~ w~c ancl t.hcrdore 

( 111) 

wc llave 1.1ml. for Otr: l.o be a.n cquilibrium il. has Lo he g,1·eal.cr l'.lm11 Ob, wh ich 
sl;nnds in conlrndic:Lion. 11 

:JThcrc is nn cxt.c11sivc body o f liternLure tl1nt discuss l.hir; possibilil.y. l11for111ntio11 

,1sy mcl.ric:; Lh,·11. derive i11 1110ml hazard and udvcrsc sclccl. io 11 problc111s are t hc stundnr 
nrg11 111cnl,s Lo j_11::;l.ify t.his Lypc oí ns,rnn1pl.io11. J\dd il.ionally, !.he clal.a l.cnds Lo s11ggc~sl. l.hal. 
!.he pl11:110111c11011 is q 11il.c n:lcv;i 11(. for J\ rg;c11l.i na (sce 'l;dilc I in S1:cl.io11 ,1 bclow). 
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Thc dn.irn jnst-. provcd is uscful Lo eva.luaLc Llic dfocl.s of crcdiL co11st-.rn.ints 
iJJ t he wclfarc of t.hc irnlividuals within tlic diffcrc11l. gronps. 011 one side, we 
sce (.liat. more agenl.s i11 group 2 Lend to clioose adivil.y 2 whcHevcr agcnts 
i11 group l are crcdit co11sl.rn.i11ed. Ilowcvcr, Lhe iucrcnsc i11 t.lic 1mmbcr o[ 

n.gc11ts in g,1·onp 2 pcrfor111iJ1g acLivil.y 2 canJ10L cornpcnsttl.e Lhc reducLion 
i11 t.he nmnbcr of n.gcnl.s in g,Toup 1 thaL are not able to iucur t.he cost o[ 

cducat.ioll n.11d work on Llia.t acLivity. H enée, undcr sLandard conclitions for 
Lhe productiou funcl.ion, Lhc wagc ral.e for acLivi!.y 2 would tcml Lo incrcasc. 
fo snr11rnm')', more workcrs i11 g,1·oup 2 (l.liat wcre already fovored by the fact 
t.lrn.l. Lhcy ow11 sorne cndowrncnt whcn young) a.re able Lo pcrform a.divi l.y 
'2 l.lial. 110w i:, rel.iLívely bcl.1.cr rernm1en1.tcd. vVc u11dersl.ancl LhnJ. one nw.y 
c011sidcr t.liis siLun.Lion J1ol. 011ly incffü:icnL but a.lso po lil.ically tlJlfo.ir for agents 
in group l n.nd muy wanL to irnplerncnt sorne kiml of fi1mncing syst.ern far 
eclnc;ü.io11 l.o hclp count.erbalm1c:e this situaLion. 

2.3 Public Unrestricted Provision 

Onc possibiliLy is Lo introduce a syst-.em of public provision of tlie education 
scrvicc (i.c., lcl, Lite govcrnmcnl. pn.y the cost a. per sl.11dc11L o[ lcarning ac
LiviLy 2). Consider for cxtnnple Lhc following policy scl1cme. Supposc t.he 
govcrnmcnL ltave ac:cess to Lhc cre<lit markct ami faces the fixec.l gross inl.cr
e::;L r ate 1?.. i\.lso assurne L.111.1.L Lherc is no feasihlc way for Lhe govcrnmenl. to 
t~ priori dcl.crrni11c wlicl.hcr n.11 spccific ag;ent.s beloJJg Lo cithcr group 1 or 2.~ 
Thcu, !".he govcrnrnenL coukl irnplemcnt thc followiJJg systcm: 1) a.llow free 
n.uLl umcsl.rid.ed n.cces::; Lo cducaLiou in n.ct.ivity 2, fi11a11cing Lhc cos~ l.hrough 
borrowiug in l.lie crcclil. murkel., 2) clw.rge a uniforrn tax i11 thc scconcl periocl 
to cvcry age11L and repay Lhe public clebt. GvcJJ t.hongli t-.l1is is only one pos
siblc a.lLcrnn.Live for Lhc govcrnment policy, vvc Lhink l.haL i!. captures sorne 
of Ll1c rnaiJJ aspccLs o[ Lhc systcrn at work in i\.rgcnt-.i11a and spcci,:l.lly those 
l.l1a!: wcrn our int.cntÍoll l.o discnss.5 In l,his conl.cxt, the l.mln.nccd buc.lgcL 
rcsl.ricLio11 for thc govcrnrnenL is givcn by 

(lG) 

'1Tltis fact. is cssenl.inl íor our nrg11111cnL. 13eing l.l1e guvcr11111e11I. ablc l.o sepnrate agenLs 

in group I íro111 Lhc agr:111.s i11 grcrnp 2, a si111plc l;nx-s11bsicl.11 polic:y c:oulcl solve ali our 
prnlilc11 1s. S,:c Scc:l.io11 •I írn· Íurl.l1m discussio111, 011 t.ltis 111al.(.c,r. 

~ For a co111n1cnL 011 ol.licr govcrn111c11L pulicics scc 1.hc c11cl oí 1.liis sulisccl.ion . 
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where 7' is Lhe secon d pcriod 1.ax. Following Ll1c sarnc ideas as bdore, define 
0

1 
as tite soh1 l.ion !.o 

0
1 
+ ·u.(O) + (J-11.(w•i - T) = n(O) + /3·ll(w 1 - T), 

a11d 0
2 

as l-lic soJ11t iou l.o 
(lG) 

(17) 
Again ns bcfore, nge11ts in g1·9up i with O < Oi will cl1osc Lo lea.ni activit.y 1 
a11d !:hose with O 2: Oi will chose u.ct. ivity 2. Pluggi11g l.!1e scco11cl period la,bor 
rnarket c:ondit.io11s nncl !.he~ goven1rneut budgd co11sfTn.i11l. (lfi) i11 1.lic sysl.cm 
forrncd by cc¡11atio11s (lG) ;md (17) wc c;t11 obtai 11 Lite 11cw cc¡11i libriu 1n val11cs 
for 0

1 
a11d 0

2
, Nol.c t.hal. 0

1 
= · 02

• Ca!l tliis CO!ll!IJ()}) valuc 0¡.,u (wlicrc PU 
sl'.a.11d:-; for "public 11nrcstricl.cd" ) . 

Claim 2 T/u; followiny lwo ·iner¡un.lilics holrl: r1.) O,.u < o¡: < O~c - l mul 
'¿ '¿ b) O,,u < O Ne < Oc;, 

Pi·oof. H.cme rnbcriug Lhe linear utility nssumption and by cornpariso11 
w it h (10) allll (12), 1.1,e cbirn fo!lows directly (ns parto[ it wus provcd in Ll1c 
prcvious clnirn) . ■ 

The cla.im shows Lhat Lhc proportion of Ll1e pop11la.tion clioosing a.ctivity 
2 undcr the pub]ic unrcstricl:ed provision o[ cc.luca.tion is nol. only ltigher than 
in Uie case of cree.lit, co11st-.rn,i11l:s bu t also higlier Lha!l wltc n imlividua.ls Ita.ve l:o 
afforc.l U1e privatc costs. vVe nrny say tlrnt in a.n effor t. Lo solve one problern, 
t be "under-supply" o f Hgents performing a.cl.ivil.y 2, Ll1e govcrnmcnt havc 

gone a.11 t. lie way Lo crea.Le an "excess" of l.l1is supply. In our secLion o[ d is
c11ssions (SccLion 

11 below), we presenta. tu.ble ('Ta.ble 1) wil.li Lotal 11niversity 
enrolrncJ1[. in Argc11tiJ1a during severa! diflerc11I. periods. Tite systcms (.ltat 
werc in place ,ti. tl1ose 1.irncs mu.y partial!y rcsc-:1nblc l.he cree.lit co11sLrn.i11ts and 
Llie p11blic: unrcsl.ricLcd sd1crnes. The differnnce:, bcLwcc11 m1111ber-of-studcnts 
i11 !.hose pcriods a re s11bst;Lnl. i,tl a.11cl wc l.lti11k tlicy ill11sl.ral.c Llic rck:v;t11c:c) of 
our awtlysis. 

2.4 Quanti ty R.estrictions 

Supposc 110w l.hat-. a be11cvok:11t governmcnl. is able to set qun.11tity rcsl.rictio ns 
over O', i = J., 2.c Suppose as before l:lmt Lhe governmcnl. c:1.n not ide11l.i[y 

"Sc.:ver;d iss11cs 1101. <:011,;id,;rr.d hcl'C: c:a11 ;1lsri be s 11ggc,;l.ive of 1,11<! co11vr.11ic11c:e of i111plc-
111e11l.i11g <p1a11f.il,y r csl.r h:l.io11s. 111 1.1,c sliorl. n111 cnpncil.j' l.c11ds f.o lic lixccl :111CI big cl1angc,.-, 
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nge11l,s from diffcrcnL gro11ps but somchow can nssign 1.lte va.cancies for leH.rn
i11g n.cl:ivil.y 2 l.o the n.gent Lhat most prefer iL. Call t.lte c¡uant·.it.y rc'-SLricLion 
sel, by t.he government O n, which implies tlia.L the goverHment would only lct 
Lhc 2(1 - O n) agcut.s l.J 1n.l. most. likc n.c!.ivit.y 2 l'.o .icccss Lo Lite eclncn,l;iou pro
gn.un for c.tcl.iviLy 2. Il, is noL lnu·d Lo show l,héd, Lhc bcuevolcnL governmcut 
would seck l.o nrnxirnize Lhe following objective choo:;i11g O 11. E [O, lj, 

(1 - (O)'l) + 2/J (Ou. [w1 (O) - (1 - O)cdl] + (l - O)v. [w-.i(O) - (1 - O)nR]) 

where Lhe noLa.l.iou wi(O) sliows Lhat the governmcnl. rr,ali✓.cs Lha.t. wnges will 
clcpend on l.he nnrnber of people choosing each n.cl.ivil.y.7 Frorn !.he firsl; arder 
coHdil.iou t.o Lhis problem we have thaL O n. musl. s;tt.isfy Llic following er1uaLiou 

011. -1- n(w2 - T) = (Ju.(w 1 - T) + /\, (18) 

w hern /l = [O ,.-11/1 + (1 - (Ji.)w~ + ad?.] u' n.nd w~ is Lhc dcri val.i ve of Llie wage 
rnLe wit.h rcspecl. !.o O. NoLc Llmt w~ < O ancl w; > O éu1d in genernl /1 will 
l'.end to be positive. fo LhaL case, iL is easy Lo see by cornparison wiLh (16) 
l.liaL O¡¡ > 017u and the governrnent rcstriction to educa.Lion in activil.y 2 
would be b inding.8 For Lhc irnporta.nce of this resulL i11 our cliscussions we 
wish to si.al.e iL wiLh a forrrml clairn . 

Claim 3 For nwsl cases lhe following inequalily holds, On > Opu

Pruu[. Scc Lhc argurncuL abovc. ■ 
Tlii:; chtim si.ates the fundamental fact thaL if a l>e11evolent government 

werc Lo implcrncn!. a. policy of public provision of cduc;tl.ion, iL would best 
n.chieve iLs objccl.ives whcn being able to set a qu,wl.it.y resl.ridion in the 
munbcr of vacancies for learni11g l'.h e cost,ly activiLics. 8sscnl.ia.1 for l.he argl.t
menl. above was the assurnption thn.t the governmeuL en.u assign the lirn itecl 
vacam:ics l,o !.he besl; camlidn.l.es (in Lhis case, Ll1ose l.hc.tl. mosL like to lcarn 

in demn11d cn11 cause imporl.anL i11cílkic11cics uncler Ll1c p111J l ic Ulll'esLricLccl sysLcm. For 

cxamplc, we 1.liink LhnL Lhc nclj11stn1cnl;-Lhrough-qualit;y 111ccha11is111, w iLh all it.s associatcd 

incrricic 11cic~, linvc bcen oí wiclcsprcnd opcrnl,ion in J\rgc11l.ina i n 1.he last co11plc oí dcc,1des. 
7Tliis objecl.ivc cau be obLain by summing Lhc 11 t ili ty o í n ll l,l1e nge11ts in Lhc economy 

(wli icl1 oí comsc involvcs inLegrnl,ion over Lypcs) nncl rcplnci11g 1,hc 1110.r lccl; clearing condi-
1,ions nncl l,he govcrnmcnt lrndgcL consLrnint. Tl1<~ expressiou i 11 l,he Lext is 1.he snme 11p to 
a consta11I; a . .:; l.l1n 011c obl.ain following thc steps indicnl.cd in 1.lii:=; 1101.c. 

8 Scc aµ;ai11 'l'ahle l i11 Sed.ion ,J íor il.s c111piric:al count.crpml .. 
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acl.iviLy 2). IIow can 1.liis he done and wliaL n.rc 1.lio propcrLic~s o[ 1.lic di[
ferent possible procednrcs is the very subject of 1.he litera.h1rc on a.lloca.Lion 
mecha.nisrns Lhat we inLcnd to review in Lite following sed.ion. 

Before going Lo l'.he ncxL scdion, wc sha.11 briefly discuss a.nothcr possible 
policy sclicme tha.t the govcrnrnent may wa.nt to irnplernent in a situation like 
t\1e one prcsc11Lec.l in Llie previous subsectio11. Iu parLicubr, thc govcrnment 
rnn.y be able to chargc diffcrcnt second perioc.l tax ratcs to agcnt according to 
the acLivit.y they choose to pcrform. For exarnplc, suppose l.hc governmenL 
decides Lo chn.rge n. zcro ·ta .. "C rn.t.c to agcnl'.s that pcrforrn activiLy 1 iu t.he 
second pcriod. In Litis cnsc, Lhe tnx to agcnts worki11g in n.cl.ivil.y 2 woulc.l have 
to be T' = a.R (using Ll1e governrnent budget consLrni11L) a.nd Ll1e equilibrium 
01 and 02 would be givc11 by the following two equnLions, 

(HJ) 

m1d 

(20) 

Clcn.rly, by comparing equation (Hl) with equn.l.io11 (G) we can scc tha.t using 
t.l;is meLhod Lhe governmcnL can seL 01 = O~. IIowevcr, 02 will in general 
be c.lifferent (lowcr) Lhn.11 O¿. becausc {3R was assurned gl'eaLer than l. This 
fa.el. uncovcrs étn i11efficicncy alrcac.ly prescnL wiLli Lite previous policy. The 
governrncnl. by firmncing Lhrongh crcclit Lhe cducat.ion of agenLs in group 2 

. ' 

is in tu:l. crcé1.l.i11g n.11 indiicie11cy sincc crcdit. is rclaLively more cosLly ancl 
Litis agc11l.s adually hn.ve a.vailn.blc sorne own fu11ds t.hat l.11cy could use to 
pay Lite cducation cosLs. V-le t.hink l:hough t.hal. t,}1is sor!. o[ indficicncies 
rnay possil>ly show crnpiricn.lly rclcvant ancl l.11crdorc it sccms wort.h to lutve 
l'.11cm idcnt.ificd i11 tl1c m1alysis. Also, iL is inl:crcsting t.o noLe t.hc trn.de-off 
in dlicicm:y inlic:rcnL Lo Lhis policy. Tite govcrnmcllt., Lrying Lo solve Lite 
problcrn o[ crecliL rcsLricLious Cor g1·onp 1 agcnl.s, incnrs n.11ot.licr incfficicncy 
in t.hc cquililirinrn n.llnc;tl.io11 Cor agcnts in gn)llp 2. 11 

3 A llocation Mechanisms 

Considcr 1.hc following problern. Supposc wc l1avc ,1. m1mbcr o[ sLudenLs é1.1H.l 
a nurnber oJ colleg;cs-[acnlt.ics wil,h ,1. limitcd n1tmber o[ vn.cancics en.ch . Evcry 

9Scc 1.he co111111c11I. 011 1.hc "l.ax-1.o-~radnal.cs" i11 Sedio11 ,1, 

10 

... 

• 



:-;tuclc11t. hu.ve a complcl.c onlcr of prdereHcc ovcr t.hc collegcs-faculLics and 
every collcgc-faculLy can somehow come up wil.lt ;1,11 al:so cornplcl:c arder o[ 

preforencc ovcr l.lie sel. of sLude11Ls. The c¡ucsl.ion is how should 011c n.llocal.e 
Lhe sLudcul.s Lo Ll1c n.va.iln,ble va.cancies. This problclll was firnl. sl.udiccl by 
Ca.le a.nd Slmplcy in t.l1eir lüG2 semi1rnl papcr. A 11111nber of ol.l1cr pn.pcrs 
ha.ve appcnrecl sim:c l.hcn. They carefully clmracLcrizc (.he difforent possible 
allocal. io11 rncchauisrns a.nd i11t;roduce sorne inl.crest.ing cxl.e11sions. Thc pur
pose o[ 1.his sccl.ion is [·.o providc an ovcrview of Lhc rnai11 dcfi11il.ions, c011ccpl.s 
and resull.s t.]1n.l. c:011sl.il.11t.c (.he corc of tl1is l.ltcory. 

In gcncritl, a.11 Litis l.ypc of social choice problcrns l1n.vc t.wo consl'.il.1.1c11'. 
parl.s. Firsl. 1 011c 11ccd:-; Lo preciscly dcfille thc spccific problcrn mH.lcr consid
cra.Lion. ~ccond, 011e uceds t.o design a,n alloca(.ion rnechauism and study the 
properl.ics of (.he nml.cliing allocal.io11s that such c1, _prnccdurc would finally 
selecl. for c:1c:l1 parLicnhr problems. 

"\i\Te will sl.mt titen wil.h L11~ form;:1.l defiHiLion of Ll1c Collcgc J\.dmission 
Problcm (.lmL consLiLul.cs !.he basic fi.rst step in our i11vcsl.iga.Lio11 (see J3alinski 
rrnd Sonmcz, lüDD). 

Dcfl uitiua 4 11 C'ollcgc illhnission Problern is (./, sel of slw1cnls s = { 81) ... 1 Sn}' 

(J, sel, of collc,r¡es e = { e 1 l .. . l Cm}' a c11,po.cily vcclor (J = ( %1 1 ... l (],:,,, } whcre <Je, 
·is lhe rnpru:-ily oj' collcyc e;, a list of stwl,cnt prefcn:nccs Ps = (P31 , ... , P9 ,.) 

whcrc P,, ·i.s lhc 711·cf ercncc rclo,1,ion of slwJ,enl; Si 011cr collcgcs -i.nclwling lhc 
11,0-c;ollc_r¡e, 071/.ion r:0 , o.n<l 11, l·i.sl of colleye ¡>rcfercnccs Pe= (1~: 1 , .. . , Pe,,.) whcrc 
1~:¡ is /,/,,e J11'<Jr:rcnccs of collcge ci over sl11.denls l/1,11,/. indu.,les lit.e no-slud.cnt 
op/,-ion .-;0 . 

Iu gcmeral, S ru1d G' are fc<ecl ancl thc triple (11-<.·, Pe, q) will dcfü1c a, 

Collegc Adrnis!:.ii011 Problern. vVc will be stndying allocnLion rncchanisrns (;ha~ 
sysLcmaLically sclect n. studcnt-college matching arrn.11gcment with certain 
clcsirablc propertics wl1icl1evcr Lhe triple (Ps, Pe, q) is. In practice usun.lly 
(Ps, Pe, q) are t.!1e cornp011cnt.s tliat show lianlcr to fiml 0111. or acl.ually know. 
Thercfore, iL is clcitrly a vcry imporLa.HL gc11eral rcq11ircmcn(. Lo be able t.o 
determine whether Lhc proposed rnechanisrn is ablc t.o sclcd, ,t rnatching with 
ccrl.,,iu chnr..,clcrist.ics no mat.l.er what (Ps ,Pc,q) are. 

Next. wc define ¡_1, rnal.cliing as an allocation of college slots Lo students 
such LkiL ILO sLudent occupics more than one collegc sloL. 

Dcfinition G il m<lldún,r; -is <Ljuncl,ionµ,: S -t CU{co} s-uch tho,l l¡1,- 1 (c)I:::; 
(Je for a,Ll e E C, whcrc j:1;j rlcnolcs ca.nünalüy o.f lhc sel :i; n.nd (]co = jSj. 
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Not.e Ll1a.l, p,(.s) = c0 rncn.11s Llm(: stude11(. s is 110L assigncd any collegc 
slot. Tite coudil.ion j¡1,-

1 (c)I $ (Je sa.ys that the mal.cliiug fnncl.ion assigns l.o 
ea.ch collcge e a 1111rnlx:r o [ studcnts 1.lta.t does noL excc-:cds tite correspomli11g 
capac:iLy rcsLriction. 

Tite prderence rclaLiuu P3 of stuclent s (inil.ially dcfincd ovcr CU { c
0
}) 

cn.n be exl.cll(led l.o l.lte set of m1.ttcltings wiLl1 Lite following rule: sl.udent s 
prefers maü:lting ¡1, to rnn.Ld1ing ¡1.1 

i[ ali(! only if lie/slte prefers JL(s) to ¡1.'(s). 
Tite conc:cpl. o[ a ma.tching is ccnLra.l in the theory o[ n.llocal.ion rnecl1a.nisms. 

Dcfluitiuu G !ln Arlmiss-ions .A1cchrmism ·is a sysf.cnwLic prnr.crlure lhul sc
lccls a 111,0.lching J01· cnch tulmission ¡woblem ( Ps, Pe,,¡). 

Propcrt.ies o[ U1e nml.d1i11gs l.11at are seleded by ead1 pa.rl.icnlar a.llocntion 
rncd1nnisrn are thc ma.iu clernents usecl in its c:l1arad.eri7,aLion. 

Defi11il.iu1t 7 Jl nw,lchin!J /.L is ·indúrirfoally rnlional -,J no slwlcnl ·is ossigncrl 
lo ri collr:yc; lhtLl is w01·sc llwn lhe no-collc_qc 071/.ion. 

Thc fin,l. l.hcorcrn LIHtL wns proa[ by Lhe lil.ernl.ure is refer l.o Ll1e desirahle 
properl.y l.hat Llic mnl.ching Lhn.t rcsult from a ccrl.a.i11 111ecliariisrn he ad11ally 
stable iu Ll1e sense 1.hal: l.he n.ge11l:s can noL cliange Lhe proposcd alloca(.ion 
by ex-post rnul.11é.d n.rrnngements. The concept of stabiliLy is closcly linkcd to 
t.he conccpL o[ Lhc Corc frorn the Theory of Gc11eral l~quilil>rinm. To define 
stnbilit.y wc: first 11eed t:o i11l.rod11cc Lhe following idc,t. 

Dcfinitiou 8 11 sl'IL(lcnl-collc!J.e pair (s, e) E S x C bloc/.:s o. 1nalching ¡1, if 

LP_,¡1,(s) and ¡µ-1(c)I < (Ji;, (21) 

or 

LP,,¡1,(s) fl1Ld sPcs J01· S011W SE /J,- 1 (r:). (22) 

Condil.ion (21) s,iys t.liat if stnden(; s prefcrs collcgc e l:o collegc ¡t(s) (the 
011e t.liaL was assig-11 l.o her 1111der l.hc cnrrcnt: rnal.clii11g ¡,.) •• nd if tlie collegc 
L have n.n cxcess of va.cancics undcr maLcl1ing /J,, Ll1cm this two parLicipnnts 
(sLndcnl. s and collegc e) would block the maLcl1ing ¡;. by closing n mutunl 
<.leal. Sirnilarly, co11diLiou (22) says Llrnt if studcnt s prefors collegc e to ¡.t(s) 
and collcge e prcfcrs studenL s rat.her tl1an studcnt s ( currenl.ly being assign 
Lo iL by 1.lie 111aLclii11g ¡1,), Lhcn aga.in this pa.ir o[ parLicipnnl. will block the 
maLchi11g ¡,,. vViLh l.his concepl.s in hm1d wc n.rc n,:ady l.o i11Lrodncc !.he 
definiLion of st:al>ility. 
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Dcfi11itio11 D il ·11w/,c/ú11._1¡ ¡;. is slable if il ·1 .. ~ iwli·uúluu.lly rnlio1wl o.n<l 1.s 

bloc/,;c<l by no slwlcnt-c:.ollcgc pair. 

Let G'(I's, Pe, q) denote Llie set of stable rné:tl.d1 iugs for t.!1c collcge n.drn is
sion problern (1--is, Pe, <J). 

Tlworcm 10 10 (C(J,lc and Slwpley, 1962} 'l'hc sel S' (Ps, Pe, q) ·is non-emply. 

Tlie proof of Llic thcorem is consLrucLive. Cale ;wd Shapley propose an 

algorit.hrn l.lial. always finds a sLable maLching for t1.11y collcgc ad1r1issio11 proh
lcm. Thc a.lgoril.lrn1 is cal! Llic Stu<lcnt Propm;iug D cfcn-c<l Acccptance 
Algoritl1111 ttnd works ns follows. In Lhe first sLcp cach sLudcnt proposes 
Lo his/ltcr Lop choice arnong l.hosc collcgcs for wlticl , hc/slic is n.cccpLablc 
(i.c., l.11,tL Ll1c studcnL is bel.ter l.lié.\11 tlie 110-stude11L optio11 for Llic rcspecLive 
college). l!:,.\c:11 collcgc r; a.ccept.s Lhc bes(-, (Je sLudc11l.s a.mong; L.11osc wlio pro

poscd Lo i(. ,t11<.l pi.ice 1.11cm in ,t wn.iLi11g list for ,u.lmissio11. In LIie 11cxl. stcp, 
cacli sLndc11!. wlio bus bce11 rcjcdccl in t.he prcvions s l.cp propases to liis/her 
top choice among thosc collegcs that has not as ycl."rcjcctccl him/ hcr and 
for which hc/she is n.cccpLable (if Lhere is no such collcgc thc studeuL st.ops 
proposi11g). Gach collcgc e ncccpts Lhe bcst (Je stuc.lenLs arnong tl1ose stuclen ts 
who lléwe jnsl. prnposcd r1.ncl those thnt the collcge hnvc in il.s wa.iting list. A 
11cw waiLi11g li:;L is Íürm. Ic.lenl,ical sLeps follows. T hc nlgoriLl1m l.crrni11t1.tcs 
\vhen cvcry sLnclenl; is cit.her o n t1. waiLing list or has been rcjected by a.11 the 
colleges Lo whid1 hc/she is williug a11Cl a.ble to apply. AL l.lptL point., each 
collcge ac.lrnil:s everyonc in Lhe wt1.iLi11g list. It is nol. l1ard to sce that Lhe 
rcsnll.ing nw.Lching is s l.able. 

F act 1: Iu general, G'(Ps, Pe, q) is noL a s inglcLoll . 
Fact 2: If a ll colleges lléwe Lhe sarne prefcrcnces in ,\. college t1.drnissions 

problem, Ll1c11 thcrc is a unique stable maLching, i.c.G'(Ps, Pe, q) is a single
Lon. 

Fact 3 : For ca.di college adrnissions problcm Lhcrc is a st.,tble matchiug; 
Llia.l. is prdcrrcd Lo aJ1y oLhcr sLa.ble ma.Lching by ali Ll1c sl.11dc11l.s. H is ca.lled 
Llic Stuc.lout Optünal Stablc l\!Iatchiug ami c.lenol.cd by ¡1,5 (P8 , Pe, q). 
This sLablc rnaLcltiug is also Llte worst stt1.ble matching for all t hc collcges. 

LO'J.'hc l,hcorc111 JJ1ay look íairly silllplc bul; it ccrLa i nly linvc so111c contcnt. Galc n11d 

Sliaplcy providc an cxamplc oí a closcl.)' rclatecl problc111, Lhc "problcm of 1,he roommnLcs," 
nncl show that U1osc problcms not alwnys aclmit n sLablc 111at.chi11g (scc Gale ancl Shaplcy 
(1962), l~xn111plc :.l). 
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Fact l1: Simila.rly, far en.ch collcge adrnission problern there is a sLa
ble matching that is preferred to any other stable mn.tching by a.ll Lhe col
legcs. Il. is called Lhc College Optima! Stahle Ma.l.c:hi11g and is denoLed by 
¡P(Ps ,Pc,fJ). This is a.lso the worst sLa.ble rnntching for a.ll 1.he s(;11denl.s. 

Lcnuna 11 a) ¡1,8 (Ps,Pc,()) = ¡P(Ps,Pc,fJ) if anrl only ifr:}(Ps,Pc,fJ) is 
a singlelon. 

b) (Cale a.nrl Slwplr:y, .!9ú2) The Student Proposing Deferred Accep
tance AlD01'ithm sclccls lhe S tudent Optimal Stable Matching Jrom lhe 

s<~l o.f sla./Jlr; 11wl,chh1.!JS fm· llny collcgc rulmission yirnhlc:m, S'(Ps, J>r,, q). 

Dcfiuitiun 12 1ln wlmiss·ion mechanism 'is sl:ntl1c,nl-slrnlcgy-1irno.f if no slu
<lcnl wn cvcr &ene.fil /Jy un·il!Llernlly mi.sre¡l7'cscnling his/her 7irnf crcnccs. 

Dcfiuitiua 13 'l'hc Gale-Shapley Student Optimal Mechanism selccls 
/.he slwlcnl oplúnu.l sl/lble malching Jor each collr;_qe rulmissi.on 11roblem by 
use of lhe Slwlenl ProyJOsing Def erred Accc7ilancc Algor·ilhm. 

Tlieorcm 14 (Dubins anrl Fr·eedrnan, .l 98.l} The Go.lc-Slwplcy Slwlcnl Op
lhnal Mccl_iim:ism is slwlcnl-slrn./,e_qy-proof, 

The !.hcorcrn sa.ys Llia.t. Lruth-Lclling is a domiunnt strategy for all sLutle11ts 
undcr Lite Cn.le-Shaplcy mechanisrn. In oLher words, no s tndent can irnprove 
Llieir fat.e by lying a.bouL !.heir preferences. Ill( leed, D11 bilis í.tnLl Frcedrnan 
show !.lial. 110 coa.lit.ion of students can sirnultaneously irnprove Llie lot o[ all 
iLs mcmbcrs if !.hose ou t.sitie the coalition sLal.e thcir Lrne prefcrences. 

Two 0Ll1er imporl.aut propcrLies o [ mn.tcl1ing oul.comes worLh mcntioning 
a.re Llie following. 

D e fi11itiou lG '/'he 11wlc:hin.1J ¡.1, is no·11.-tu(Lslcful. if,:I',,¡1.(,-;) ·im¡,1.-i.r::s l11,- 1(c)I = 
<J,: J or cvery s E S 11.wl cvr:1·y e E C. 

In other wonls, a nmt.cl1ing ¡1, is non-wasLcful if whcnevcr a sLudenL prefcrs 
a. college e to his/l1cr assignment, Lhe college e has al! it.s slol.s fülecl. 

Dcfinitio11 J.G 11 nw.lc:hiny 1¡ Parclo domhwlcs a m.11.lching Jl i.f 17(si)fl.3 .11,(si) 
for every s, E S an.-1 ·11(si)P,i¡t(sJ) Jor some si E S whcrc 17.., rlcnoles Lhe al
lcasl- rts-goo1l-1ts rel,Ll-ion associale<l w-ilh lhc pref erencc relal-ion Ps Jor cve17¡ 

s E S. 

• 

. . 
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Dufl11iLio11 17 11 /l 11w.lchi.ny ¡1, 1.s P(l,rclo c.[J1:óenl, if if. i.., no/, Pr1,relo <lomi

nalcd /Jy u.ny olher 11wlchin.<J. 

Not.e Lhat. Pm·eto clliciency implics individual rnLio11a.lity aml 11011-wastefulness. 
One of Lhe most int-,ercsting and controversia! issue Msocin.ted with the 

collcg;c a.d111ission problcm is how do collcgcs come 11p witl1 a cornplcl.c order 
of prefcrcnccs ovcr sl.ndent.s. This is in our view a very irnporl:anL and non-
Lrivial problcrn LhaL will dcserve cxteusivc co11sidcra.l.io11 ill Lltc sccl,ion for • 
discnssion a.11d condusio11s (Sed.ion ,1). 

011(-:: a.ct.1ud po:-;sibilil.y is !.he irnplerncnl.n.l.ion of pln.ccmc11l.s l.esl.s prnvions 
l:o Lhe ad111ission proccdurc. L'.l This bri11g us Lo Ll1c dcfi11il.io11 of a SLudcut 

Pla.cerncul. Problern. 

Dcfinition 18 A (Sl'UClcnl) Placemenl Problem consisls o.f (1, set of sluJ.ents 
S, a set of colle.<Jcs-fac'llllies C, a ca.p<Lcily veclor q, n lisl of slmients ¡rrefer
cnccs Ps, <1. sel of s/,:ill cnlcyorics 'T = { l 1 , ... , /,,.,} , a, l-isl of sl wlenf, lcsl seores 

f = u••J ' ... ' r") whcrc r· = U'ti' ... .Ji.:·) u.re lhe_ lcsl scorc of sludcnl Si 

in C(l,Ch cu,legory, u,n<l 11, funclion l : C -+ T whcre t,(c) is lhe skill co.legory 

1·c1r1Li1·ol /Jy collcgc-fu.c'lllly c. 

Iii ge11crnl
1 

S, C', T, aml l are consic.lered fo<ecl n.nc.l lte11ce tite Lriple list 
(Ps, .{, <J) defines a placemcnL problem. Each pbccmcnL problem (Ps.J, q) 
lw.vc associa.Led é.\ collcge aclrnission problem (Ps, Pe, <J) whcre Lhe prcference 
relaLion Pe for each college e is constructed as follows. For. every e E C, the 

prcfcrcncc Pe is s11ch Llt,d. 

sl~:?i if cUH.l only if fi'(c) > f~c) for every s, s E S 

éUtd 

sPcso for every s E S 

whcrc .s0 dcuoLcs t.hc 110-stndent option. 

(23) 

(24) 

l l Nol.c 1.liat t;}¡ is conccpl'. oí Pardo efficiency 011 ly considcrs l.l1e prcfcrenccs oí sl,udcnl.s 

(iJuL 110L 1.1ml. oí collcgcs) as Lhc lmsic clc111c11ts <lrivi11g t.hc <lcfi11il.io11. This will show more 
approprial.e Íor !,he Stu<lc11l, Pluce111cnl; Problems (to be sl;udiccl 11ext;) where collegc>,5 are 
just "111ccl1n11ic" cntil,ies (sec 13alinski a11<l Sonmcz ( lCJCJU) íor a c.arcful comparison bcl.wr-:cn 
1.hcsc l.wo t.ype oí problcms). 

l'2T]iis is how il. works i11 Lhc Turkish systcm (far a co111plcl.c: cll-:c;cripl;io11 sce !Jalinski 

n11d So11111c½, lCJ!JCJ) . 
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Dcfinitiou lü il 11w.lchin9 ¡1. far ci placcrnenl problcm (Ps, f, q) ·i.s fo:i.r if far 
all slwLcnls s, s E S wilh ~l(SJ = e, we have lhat 

(25) 

In oLlier wonls, Ll1is dcfinition says tha.t a rnaLcl1i11g is fo.ir if a stuclcnt 
prefers collcgc e Lo his/hcr assignrnent then a.11 Lhe s l.udents Llia.L ha.ve bcen 
a.ssign to college e ha.ve beUer seores in the relevan [. category. It sirnply 
rcquircs tl1al. stuc.lenLs with beLter Lcst seores are assigned to l.heir betLer 
choices. 

Fact G: (13a.linski ancl Sonmez, 1999) A matching is iJ1c.lividually rntiona.l, 
fo.ir, aml non--wasteful for a pla.cement problcm if a.n only if it is stable for iLs 
associa.tec.l college ac.lrnissions problem. 

Dcfiuitio11 20 11 ¡>laccrnenl mcchan'ism is a sy.5lema.l-i<: JJ1"0CCffore llwl selecls 
a malchi.ny for cw:h ¡>laccrncnl ¡woblcrn. 

Ohviously, Lhcre exis t a. placernent rnechanism LhaL cm1 be obtain hy using 
tlie Sl.udc11(. P roposing Dcforred Acceptance Algori l.lun of Cale aml Slin.plcy 
(Lo selccL a ma.Lch ing from the college aclmission problcrn associn.ted to ea.ch 
corresponding placement problem). Th is pla.cernent. mccha.nism is a lso callcd 
the Galo--Sliaplcy Stuc.lcnt Optirnal l\!Icch a nism. 

If tl,erc is only one category ( ancl hence only onc test score for ea.ch 
st.uclent) Lhen t.herc is only one plucement meclianisrn LhaL i~ fo.ir ancl Pareto 
elficien t, i.e. Lha.t il. n.lwa.ys selects a. fair ancl efficienl. rnaLching for n.ny 
placemenL problem. 13 This mecha.nism is call Serial Dictator s ltip (sce 
13ali11ski m1d S011rncz, 1009) a.ncl iL is snch Lhat the studcnt witl1 the highcst 
test score is assigned his/licr 1.op choice, Lhe st11dcnt with Lhe ncxt l,ighest 
score is n~signcd his/ l1er Lop choice among Lhc rernn.illing sloLs, étn<l so 011. 

Tliis is Llic systcrn uscd for cxample to match medica! interns ancl hospit.als 
in Argentina. 

For a l.11orough au,tlysis of thc rnull.i-catcgory pbccrncn(. problem sce 
13a.linsk i ancl Sonrncz ( H)!JD). l•t One imporLant resulL tltat we think worth 
mcnLioning bcfore closing Lhis section is the followi11g. 

13 Not.e LhaL Pardo cfficic11cy i111p lics i11cliv i<lual raLionali t.y n11d 1t011- wasLcful11ess. 13y 
Fact 5, i í Lhc 111nt.c:hi11g is íair an<l Pareto cfficicnt Liten i l. is st.nblc. 13ut lmvi11g only one 

cnlcgory derive in l.hc sanie orclcri11g for ali collcgcs n11d by Fact 2, 1.hcrc cxisl; a uni<"p1c 
sl.nblc mnt.clti11g;. Thcrcforc 1.hc ínir ancl Purelo cfficient 111at.c:l1ing 011ghl; t.o be 1111ique. 

1'1'.rhc 'l\1rl<ish sysl.c 111 wurks ns n Studcnt Plnccmcnt Prol>le111 w it,h n l'vlulLi-Cul.egory 
Ser ial Dictal.orship Mccha11ism Lhal·. is analyze<l i~1 <letail by Uali11sk i and Sonmerz (l!J!J!J). 
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Thcurc1u 21 ( !Jn.l·ins/,:i rm<L Sonmez, 19.99) Thc Calc-Shopley Sl,ndenl Op
limal 11icc/1.o,ni.,m Parclo dornúwlcs nny olhcr Jair 71lncemenl meclwnism. 

This 1:l1corcrn, l.ogcl.ltcr wil.h Fact 3, sl1ows l.li;tL l.\1c Sl.nclc11L Üpl.inml Sta
b le lVIa.Lc:hing P,trcl'.o domirrnLes any oLher a.LLaina.blc sL,tblc anc.l fair maLd1i11g. 

Thc prr::scnt ovcrvicw of l:he Lheory of f.t1local.io11 mccl1,u1isrns cloes noL 
inLend to be exlmusLive or conclusive. 15 The nrn.in purpose of t.he section is 
to show Lliat Lltcre cxisl. n.n organic aml fairly dcvclopcd way Lo ha11dle Llie 

problern of how Lo bcsl. assign a lirniLed nurnbcr of vacancics l.o a given scL 
of candid,1.l;cs. Thii; q11csl.io11 \vns show11 to be rclcv.-1.nl. wl1r::n wc sLncly iu 
Sed.ion 2 of !.he paper sorne of Lhe cssential issucs conccr11i11g !.he fi11ancing 
a.nd admission Lo Lhc higher education systern. V-le l.hink tlmt this sedion 
works Lo sl.re11gtlie11 om suggesLion l:hat the public provisíou o[ eclucat.ion 
scrvices combíncd wil.li a cerl".ain m-rangement of qua11Lity rcstrictions may 
be n. va.lid ,tlLcnrnLivG worl.l1 furtl1er consíderatíon. 

4 Discussion and Conclusions 

V\Tc hn,vc sl;n,rLcd Ll1c pn.per wit.h f.t mentíon Lo l.hc lívcly deba.Le on the fl
nancing of l1ighcr cducn,Lion Lhat domi na.Les Lhe políl.íca.l n.nd cconornic arena 
i11 Arge11Lina. Two rnaín positíons about the possible ways Lo clc<1.l with 
Lhe problcrn wcrc íclentifled. On one side Lhose tlmL advocn.Le for a public 
unrestricLcd syst.crn all(l, 011 Lhe othcr síde Lhosc Ll1aL Lhink Lhat Lhe írn
plcmenl.,1.Lion of l.uil.ion fecs can solve mosL of the problem. The spirit of 
Lhesc Lwo opposing vicws have been rdleded in diverse rnn,nncrs throughout 
Lhe J\.rgcnt ínian lcgislaLiou all along the yea.rs. The Dccreet-Law 7631/57 
and Lhe La.w 172115/GG wcre in thc line of Lhc scco11<l posíl.ion. The Law 
20G511/74 clmugcs l:owmds Lhe first posit.ion an<l lm.n11cd tuíl.ion fees. vVílJ1 
Law 22207 /iG, legisbLion shows a come-back Lowarcls Lhe seconc.l posiLíon 
n.11d wiLl1 Lmvs 2'.3151/iH aml 23659/88, ít reLurns, once ngitín, to thc füst 
posil.ion. Tltís liisl.ory of l.hc cvoluLion of the lcgísbtio11 lin.s been mixecl wiLh 
ideological issues ancl míss-conceivecl generalizaLions. vVe think our paper 
can reprcscnL an ítem in l.he seL of long awaítcd syst.ernaLic Lools Lo be used 
i11 the study of Lhis essenLial question. 

1''Scc ll.oLh 1111Cl Soto111nyor (LD85), n11d fl.o(-.h (UJ85) a11d Jlylla11cl and Zcckhnuscr (l.!179) 
for i11Lcrc:,;l,i11g applical.io11s. 

17 

• 



Inl.ercsLing cnougli, ArgenLi11ian dala on Lot.al e11rolrncnl. i11 pnblic uni
vcrsil.ics n.lso corresponcls Lo Lhe íluctuation in Ll1e Lcgishüion j1tsl. dcscribcd. 
'l'he following Table docurnenl.s t his. 

Ycar Systcrn Total E1u·olrnc11t 
HJG5 Unrcsl.ricl.ec.l 208,2811 
1970 H.estricted 21'1,253 

1070/80 l.o 1D83 n.estricLecl 31D,7\)tl (average) 
1!)811 Unrestricted 11'.25,122 
1D85 U nresl:ricLccl 587 ,(>;i7 
1!)90 Unrestrictccl 87:3,883 

It. is worth mentioniug tha.t cluring the second half of the sixties Lhe systcm 
did combine resl:rict.cd admission ancl partin.l clin.rge of tuiLion fees. Tlic 
explosion on Lhe Lol.al cmolmcnL in l.be last fiftcen ycarn of public unrcstrictcd 
provision of Lhc scrvice of higher e<lucation is sl.rikiBg. 

The 'moclel prcscnLccl in Section 2 havc broa.el applicabilil.y Lo unclersta.nd 
this history i11 Argentina. It, in fo.et, admiLs two difforcml: intcrprctat ion. 
Onc possibilil.y could be Lo l.11ink Lhat whaL we h,wc callcd acLivity 1 is thc 
path taken by agc11Ls t.hn.t choose not to attcnd a higher eclucation insLi
t11tion. Probably, for t hal. interpretation, l:hc vahie of O' s houlcl be l.akcn 
negative. Proceecling with thc "eclucaLion pa.th" tcnds Lo genero.te high op
portunity cosL in the early pcriocls of active life. 16 Howcver, vve hn.ve choscn 
to dircct our prcscnl.a.Lion Lo thc intcrpretation of thc rnoclcl as onc wlicrc 
agents cl1oose bctwecn either of two possible "eclucation paLh". Activity 1 
is relatively less costly Lhan activity 2 but at the same time agents obta.in 
rela.l:ively more utiliLy from st.uclying act.ivity 2. Thc lat.er is in foct what 
ca.uses tha.t Lhroughout the presentation the second periocl pél.yoff for acLivity 
2, w 2 , is genera.lly lower Ll1an w 1 .

17 T'he interpretation wc havc fo.vored have 
sorne advantages. 'vVe think that it allows us Lo cliscuss certain questions that 
hn.ve received less aLLcuLio11 in previous work (sce howcvcr Olivcrít (10G1l) and 

LGQbvio11s!y1 educat.ion huvc highcr rl-irec:t cost tlian no ed11cal.io11 Loo. This aguin woul<l 
be rcprescntccl by Lite cost: n in Llie model. For Argentina, Lhe Lol.nl buclgcl. íor tite highcr 
ecl11cat,ion sysl.c111 is cmrenl.ly arouncl lGOO million clollars. 

17This result is revcrsed whcn u< O, i.e. w2 woulcl be higher (·.han w 1 for two reasons: 
íirsl., Lhere is a direcL cost. C\' o í learni ng adivi l:y 2 a11cl 1 i;eco11d 1.hcre is nlso n ul.ilit:y cost 
nO¡ nssocinl.ccl wil.h such a dccision. Thc scco11d pr.riocl rd.urn oí acl.ivil.y 2 nccds l:o be 
hi~hcr l.o co11qH:11snl,c l.hc cnrly i11 v<~•,;l,mc11l, (Scc Occ.:kcr (IDG•l ) a11<111cc:kcr (l!J7l), Clin.pl.cr 
IX). 
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( 1DG7) for a.11 carly Lrca.Lmcut o[ sorne of thesc issucs, cspccially 011 the recog
nition of a. consurnpl.ion and n.n investment component. of higher education). 
It <1-lso motiva.tes t.he idea of the implemenLat.ion of an scheme of quanLity 
rcsLrid.ion ovcr Lhc admission process. Tl1is hclp t.o sl.ress Lhc import.ancc 
far thc subjcct. of Lhc lil.ern.turc on Allocation Mecha.nisms. J\dditionally, the 
a.cknowlcdgrncut. of Lhc cxisl.ence of difierential direcl. costs bct.ween alterna
t.ivc ·"cdncnLion paLl1" is n common fcal;ure rccognizcd n.moug t.he people in 
charge of Lhc n.dmi11istrn.tio11 of the system i11 Argeul.ina. Por exnmple, in 
l.hc Na.tioua.l U11iversil.y of Cuyo (Argentina.), sorne prcliminn.ry calcula.t ious 
show tl1a.t Ll1c most cxpc11sivc ca.reer is G. 7 Limes more cost.ly l-.!1a.u the lcss 
expensivc onc (sec Ginestar, 1U92). The C.I.N. (InLer-UnivcrsiLies Nationa.l 
Council) conf-itrucLs a.n iudcx of acadcrnic complexil.y usunlly used far t.he 
disLrilrnLio11 of funds a.rnoug collegcs-fo.cultics. 'l'his cocfiicicuL rcflects n. dif
fcrcncc in rcla.t.ivc cosl.s within careers of aboul. 3 to l. PeLrei and Cartas 
(.L!J8!J) snggcsl.s Lk1.t t.l1osc differences also hold across univcrsiLies <lcspite the 
disp,u·al.e clmracLeristics (Loto.! sizc, nurnber of collcgc-faculLics ;i.ncl dcpa.rt-.
mc11 ts, de.). 

The rnoc.lcl also higlilights thc perverse conscque1_1ces of ignoring the ex
istence of binding cree.lit. consLrn.ints. Note LhaL when creclit constraint are 
in opcr;i.tiou, more a.gc11ts of Lhe group with own endowments woulcl cl1ose 
Lo pcrforrn l.l1c plcasa11l. activil.y (2) aml, not. on ly Lliat, bul. a.Isa the wage 
raLc for Lhis étdiviLy ¡_1.ct11ally increase Jue to thc crcdit const.rai11ts. Agent 
iu group 1 ( wil.11 no cmlowrnent) are not [\.ble (.o acccss to Lhis ( activi ty 2-) 
"markct" . In é.l. simplificc.l way, the rnoclel suggcst why a sysLern of tuition fees 
ma.y BOL be able l:o gw1.r11.nt-.cc thc "equal opporl:u11il.y" prim:iple esl.a.blished 
by Llic J\rgc11Li11ian Nal.imml Co11sl.it.ution and i11 Lhis parl.icular en.se, by the 
Federal Law of Educal.io11 (arLicle 3 ancl 5, clause F). 18 

Auol.hcr imporl.anl. issuc thaL nin.y be parLially analyzcd usi11g t.he rnodel 
in SccLion 2 is Lhc proposal far irnplementatiou of a. systcm of vouchers (see 

18 /\rl,iclc;, :;l,art.s sayiug 1,11111, "t.hc Nnt.io1111l St.ul.c sl1011ld sel. li11c~ oí pulic:y on cduc:nl,io 11 
l,hal. rcílcd 1.hc folluwi11g righl.s, pri11ciplcs ancl cri l.cria: ... " n11d 11cxl., cla11se f cnumcrntE'~<;, 

"l,hc nccrn11plisl1111c11l. oí a11l.hc11l.ic eq11alit.y oí opporl.1111il.ic.5 a11cl possibilil.ics íor cvcryone 

a 11cl t.hc rcp11di:.it.io11 oí n11y lci11cl uí cJiscrimi11nt.ion." Nol.c howcvcr, Lhal, i11 t.hc co11secu t.ive 

clause C:, thc nrt. icle st.at.cs tl1nt. cq11it.y shoul<l be pursuccl "l.hro11gh tlic íair dist.ribul.ion oí 
cclucal.iu11 scrvices, looki11g for t he ncco111plishmcnt o í t.he bcst possible qunlity and rcsults 
1.ulcing inl.o accou11t 1.hc hcl.cro.~c11eit.y oí t.he pop11lnt.io11 ." 111 0IIr 111odcl o í Sect.ion 2, agcnts' 
hct.crogc11cil.y is 0IIc oí 1.hc clriv i11~ Íorccs oí l.hc rcirnll.s a1Hl wr: t.lii1 ilc our discussions urc 
in closc corrcspo11dc11cc w it.li t.hc pri11ciplcs suggt."3I,ccl by l.l 1c Fc.;dcral l,aw. 
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Piffo.no1 1!)03). In general, Lhe idea is that Lhe nniversil.ics would charge 
a tuil:ion fce bul: Ll1e governrnenl: would providc sl.uc.lcHLs wil.li ,t number of 
vo11chers that caJ1 be used to ¡my Lhose costs. Usua.lly, the stock of vo1tcl1crs 
por en.pita wo11 ld be c11011gh t.o pay l.hc rwcrn._r¡c cosl. of cc.l11cnl.ion. H is clenr 
i11 the rnodd l.hongh, LlmL thc essenLial clemcuL for most. of Lhc a.rgurnenl.s we 
h¡_we made is !.he cxistcnce o[ diffore11Lial cost.s. Ill th is rcspect, !.lic vouc:!1er 
system does not improve the situation. Hmvever, scvern.1 othcr ,tclva11tnges 
and disa<lvantages of Lhe voucher can not be sl.udy witliin om dry set up. 19 

All sorL o[ infonnnl.ion problerns complicate Ll1c hasic quesl.ion in Lhis p,t
per, wliid1 is Ll1e cfücicrnl. allocatioll o[ resourccs to liighcr ed11cnl.ion. Sorne 
of l.hcrn wcre dcl.cnni1mnt lor Lhe results obl"ain in Llic modcl prcscnLetl in 
Sed.ion '2. J\.11 alo11g wc hétve assnrnc Llw.t Lhe governmcnL can 11ot differen
t".inl.e ,tn n.gc11t 1.lin.t lmvc own resources to invcsl·. in cc.luc:üio11 [rorn 011c:: t.lmt 
docs noL ha.ve tlicm. Tli is is esscmLia.l sincc 0Ll1erwise Lhcrc cxisL simple dircct 
La .. 'C-SU b:;idy policies Lli,tl. woulc.l Lotn.lly sol ve Llie allocalion problerns. Tli is 
i11fonnatio11 consl.rninL is also rclevant at tl1e momcul. of studyi11g sysl.crns 
of fell~wships n.nd gn1.nl.s (or special crecliLs for cclucaLioll).2º Not.c however, 
tha.L we do consiclcr cases where the governmenL rna.y be ablc Lo ex-post differ
enLiate amo11g agents accord ing to the ca.rricr they hn.ve choscn in previous 
years. Tl1e "t,é,x- to-graduatcs" is not a foreign concepl; on Llic cliscussions 
aboul. Lhe snbject. i11 J\.rgenl.ina..2 1 V-le show howevcr Lhat such a tax is nota 
panacea. 

Anotlicr impor tanL a.spect that was toLally ig11orecl in Lhe previous sec
Lions is tite foct tha.t a.gents necd to somchow prcdicL Lhc fuLure rel;urn of 
lcn.rning cerLa.in n.cLivities. vVc_ think that Lhe collection o[ information by 
agenLs a.t. t.hc momcnL o[ dcciding tlieir future occupa.tion is quite difficult 
and costly aud Llit1.t Lhcre rnn.y be a. role for tlic govcrnment in sucli a. process. 
One possibilil.y is that !.he governrncnt centra.lly proccss Ll1e i11forniaLion aml 
set a strucl.urc ol' quanl.il.y rest.rictions in the aclrnission proccss tlrnt would 

l!
I l11 fucl., I.ltc vo11d1cr Hyste111 I11ay for cxa1nplc i111provc 1.lic prod11<:1.io11 díic;icncy oí 

1.hc ccl11cal.io11 scrv ic:c l.aki11g I,ltc 111iiversil.icc; as "procl11ct.io11 111iil.s" (scc Piffnno, 1 !JD:I anti 
Olivera, UJ(i,( a11cl 1 !JG7). 

20 0 11c proposal LliuL !tus bcc11 11wde is to cl1argc L11il.io11 Lo liigh i11co111c agc11ts n11cl pnrtly 

use iL Lo íi11a11c;c fcllowsliips for low i11comc ones. '.L'his sysl.cm 11ot 011ly ltave Lhc obvious 
i11for maLion problcm b11L nlso probabl_y havc high acln1 i11isl.rnLion cost, clnngcr of social 
frap;mentnl.ion n11d li111il.al.ions on tite cnpacity to "capture" 1.hc conl.rilrnl.ors. 

21 Tlicrn h,L'i bccn scvcrnl proposals l.o i111plc111c11I, a "l.ax- l.o-µ;racl1rnl.cs". 11. was cvcn 
s11g;gcsl.ccl 111 Llic Dccrcel.- Law 7:3GI/57, w i l.lio11t tlio11gl1 n clcar cxposil.ion oí il.s :lcl.unl 
sche111e. 
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hdp to n.void ful.urc ovcr-snpply oí ccrt;.1.in Lype oí labor ( co11scquc11cc oí Lite 
p0Le11tial rniscalcula.Lion o[ individual agcnLs). In l.l1is cuvirnnmcnL, a.ga.in, 
<tllocaLion rnecl1,U1 isrns would pby a cenLral role. 

As wc s;tid i11 Scdio11 3, onc of Lhc mosL co11tnwersia.l componcnL !.liat 
ncccls Lo be carcfully co11sidered in thc confi.gurnJion of an allocaLion problem 
is tl\e gcncsis o[ t.hc fi.n,1.l collegcs' rankings ovcr studcnLs. Note Llw.t in tl1e 
Cale-Sha.plcy Algorithm one is a.ble to avoid thc u11plcasn.11L comparison of 
absolut.e levcls oí st.ucle11l. preferenccs (when for cxa.rnplc two st.u<lents like a 
collcge Lhal. only liavc one a.vaibble position) througlt Lhc use oí the collegcs' 
on\cri11g of canclicli1.Lcs.'22 This of course rm1.kcs clc;1.r liow dct.cnninant Lhis 
cornpo11cnt oí Lhc Collcge Adrnission Prnblem can be. In thc St·.uclent Placc
mcnt Problern, Lhc exclusive criLcria used by collcgcs is Lite sl.udcnts seores 
in n complcl.c arrangcrncut. of capacity tests. vVc do discuss this alternaLivc 
in l.hc papcr but we wish Lo rnake clear tlmt we do Hot. advocate Lhc use 
of tests ns l.hc final soluLion Lo the issue. vVc Lcnd Lo Lhi11k l.lmt Lhc actua.l 
irnplerncnl.,tl:ion of Cétpn.cil.y Lcst can derive in scvenil imluccd bclmviors Llmt 
rnay rnai11l.u.i11 l1igh lcvds oí "unfairness" in Llie sysLcrn. One wcll lrnown 
"m·Lifi.cial" belmvior rcsultiug frorn Lhis kind of sysLcrn is the a.ppcarnnce of 
spccialis(.s 1.hal. prc¡mrc sLnclc11ts for Laki11g thc Lcsl.s in cxclmngc for consid
erable cco11ornic rernuncra.tion. This a.gain, Lcnds to margina.Le the agents 
witl1 crcdil. consl.ra.int.s (in Lhc spirit of whnL was illnstrntcd by Lhe rnodel 
of SccLion 2). Ilowcvcr, wc a.lso re;_1.lizc Lhat t.he global problem is extremcly 
complcx and l.hal: Lo rea.ch any conclusion iu IJ1c rna.Ll:cr a much more dc
Lail s(:udy (beyoml t.hc scopc of Lhis pn.per) would necd to . be undertaken. 
Possible all:ernaLivcs l.hough, are Lhe irnprovernent of oflicial pre-universit.y 
iut.roductory courscs aml Lhe clcar determinn(.ion for rnaintainig !.he "rulcs
of-Lhe-gamc" so tlw.L sl.uclent.s can st.ut preparing for thc adrnission tests 
wil:h cnoug;h time and resourccs. 

Thc clcmcuLs tl1nt we luwc prcsenLed in Lhc revicw of 1.hc lil.crat.ure on 
AllocaLion i\tlecha.11isms can be n.pplicd to scvcra.l currcnt, a11d previous, Ar
gcnLinian social a.rnl cco11ornic siLua.t.ions. For cxn.rnplc, l.l1crc wcrc pcriods 
wil.h rcsl.ricLcd udmission Lo u11ivcrsil.ics whcrc Lhc collegcs' rankings over 
studc11Ls wcre based on a test score. St.udents l-hougli, fi.rst ha.el t.o choosc Lhc 
univcrsit.y a11d Lhc collcg;c-foculty wiLhi11 Lhe u11iversil.y t.o only afl:er Lhat be 

22Tliis is 011e oí ~lie 111ni11 diffcrc11ccs bet.wccn Lhc Collegc J\dmission Problem ami l.lie 
Prnblcm of J\ssig11i11g lmlivicluals to PosiLio11s. For nn excellcnl; study of the lat.er see 
llylla11cl nncl Zcckhauscr ( l!17!1). 
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,tl>lc Lo 1.akc a Lcsl. 1.11,tl. rn.nk~cl Ll1cm r\rnong t.lic 011cs c11rolled in 1.hal'. pn.rl.icu
la.r college-foculLy division. Sorne acl-hoc vcrsions of Lhis rncthod a.re aJ. work 
Loclay in severa! collcgc-fo.cull.ies of public univcrsil.ics (Medica! School in Lhe 
Nationa.l Univcrsil.y of Ln. P l,ttn., for cxarnplc). IL is 11.il. lmrcl Lo sl1ow (wil.h 
an expliciL cxa.mple, sn.y) Lhat Lliis mcLhods do not sekct fo.ir nw.Lchings a.s 
clcJincxl in SccLion :3. J\. [mi.her sophisl.ication 01' t.hc prcvious rncL11od is thc 
one Llmt was usecl by secondary scl1ools in Arge11Linn. Lwo clccades ago. In 
Lhat case, sl.ucleHl.s were allowecl Lo tn.ke thc LcsL in more Lhnn one scl1ool. 
Undcr ccrLain conc.liLio11s this mechanisrn ca.n irnprovc Lhc fairness of Lhc rc
snlLing nml.chi11g. 01.hcr ex,trnples of pro blcms 1.hal·. c:011ld be nnderstood by 
us ing !.he Lheory on Allocn.Lion Mechanisms i11clndc 1.he filling of vacancics 
far profcssorships al. m1ivcrsitics, thc sclecLion o[ fcllowship nssigmne11Ls for 
resea.rchcrs iu Ll1e CONICET (Na.Lionn.l Scicnt.ific ancl 1'ccllllical H.cscarch 
Comrnission iu Argent.ina), etc. 

V•./e hn.vc l.011ch severa! irnportnnt ancl controvcrsi,tl issues n.long !.he ex
posiLion in Lhc pn.pcr. The mn.in intcntion was always Lo try to provide new 
elemenl:s aml ideas tha.L can be use in Lhe scarch for sorne, al. lcast parLial, 
solul:ions l.o l.he prob_lcrns n.nd qucstions Umt so rnnc:h clorni11a.tc tite subjcd. 
vVc rea.liz.c l.liough Lhal. Lhere is still a long wn.y Lo go !.o be ,tble Lo rcach n.ny 
solid couclusious. 
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