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Abstract 

This paper reviews the literature on trade with asymmetric information, from the seminal 

contribution of Akerlof (1970) to the recent paper by Shimer (2013) presented at the XVI 

Conference of the Central Bank of Chile.  

 

Resumen 

En este trabajo se revisa la literatura de comercio con información asimétrica, desde la contribución 

seminal de Akerlof (1970) hasta el trabajo reciente de Shimer (2013) presentado en la XVI 

Conferencia del Banco Central de Chile. 

 

                                                           
 Paper presented at the Central Bank of Chile 2012 Annual Conference, November 15-16, 2012. The Hoover Institution 

supported this research. 
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Event s in  financia l ma rkets before and dur ing th e cr isis of la t e 2008 have st imula ted r enewed 

in ter est  in  modeling t rade with  asymmetr ic in format ion . Rober t  Sh imer 's con t r ibu t ion  to th is 

volume joins th e lit era tu r e focusing on  t r ade in  secur it ies tha t  a re cla ims on  mor tgages, w here 

issu er s of th e secur it ies had, in  some impor tan t  cases, super ior  in forma t ion  over  investors 

abou t  th e probability dist r ibu t ion  of payoffs from th e mor tgages.  

The modern  lit era tu re on  t rade with  asymmetr ic in format ion  began  with  Aker lof (1970), a  

paper  with  17,134 google scholar  cit a t ion s. Th e paper  has been  ga in ing cita t ions r ecen t ly a t  th e 

aston ish ing ra te of 161 per  month . Consider  the following setup tha t  captures Aker lof's ideas: 

Two agent s, on e a  buyer  and the oth er  a  seller , a re consider ing t r ading an  object . Th e seller  has 

pr iva te va lu e S, a  random var iable unknown to th e buyer . Tha t  buyer  has a  va lue B = B(S )+. 

The random var iable  is known by th e buyer  and unknown by the seller . To th e exten t  tha t  

B(S ) depends on  S , th e bu yer 's va lue is un known to the buyer . 

In  a  desirable t r ade, the buyer 's rea lized va lu e exceeds th e seller 's va lue (B>S ), while in  an  

undesir able t r ade, th e r ever se holds. A t r ading protocol is a  set  of ru les govern ing th e 

in ter act ion  of buyer  and seller  as they a t t empt  to make a  t rade. A protocol can  be like an  

auct ion  where both  sides submit  bids, or  can  involve barga in ing, wh ere the par t ies make 

a lt erna t ing offer s un t il som e stopping condit ion  is sa t isfied. Th e cen t ra l quest ion  in  the 

lit era tu r e is the efficiency of a  protocol. A fu lly efficien t  protocol maximizes the ga in s to t rade 

by genera t ing every desir able t r ade and excluding every undesirable t rade.  

A th reshold quest ion  in  th is liter a tu r e is whether  a  th ird agen t  can  h old an  equ ity posit ion  in  

the t rade. If so, a  Vickrey protocol may deliver  ou tst anding resu lt s. F or  example, in  th e case 

where B does not  depend on  S, tha t  protocol would have both  par t ies submit  bids, wi th  each  

par ty paying the amount  the other  bid, provided the buyer 's bid exceeds th e seller 's. For  a ll 

desir able t rades, the th ird par ty would be makin g up the differ ence, paying the seller  th e 

difference between  th e two bids. Th e lit era tu r e a lmost  invar ia bly excludes th is possibility —

protocols a r e limit ed to those where th e seller  r eceives what  the buyer  pays. Th e exclu sion  

seems rea list ic, as it  is h ard to th ink of any pract ica l examples of protocols with  th ird par t ies 

who pay in . 

Chat t er jee & Samuelson  (1983) was an  ear ly con t r ibu t ion  in  th is framework, without  th e ext ra  

complica t ion  of the depen dence of th e buyer 's va lu e on  th e seller 's va lu e —th e lemons problem . 

In  their  protocol, th e buyer  and the seller  su bmit  bids and the t ran sact ion  occu rs if the buyer  

submits a  h igher  pr ice th an  th e seller . The buyer  pays the seller  a  weigh ted average of th e two 

bids, so the buyer  a lways pays less than  bid and th e seller  a lways r eceives a  pr ice h igher  than  

bid. Thu s th e protocol ga ins some of the efficiency of Vickrey while excludin g any th ird -par ty 

pay in . The au th or s observed tha t  th e protocol suppor t ed many (bu t  not  a ll) desirable t rades 

and excluded a ll undesirable on es . In  th e case of n o cor rela t ion  between  the buyer 's and seller 's 

va lues, pr iva te in forma t ion  is not  a  big obstacle to t rade. Th e desirable t rades tha t  the 

Chat t er jee-Samuelson  au ct ion  fa iled to con summate were those with  lower  join t  va lu e, so th e 

fa ilu re is n ot  t oo cost ly to the par t ies. 

Myer son  & Sat t er thwaite (1983) th en  proved a  famou s th eorem sh owing the impossibility of 

ach ieving fu lly efficien t  t r ade with  bila t era l uncor r ela ted va lues (B  n ot  a  fu nct ion  of S ) using 

any ba lanced-budget  protocol. 

Samu elson  (1984) was an  ear ly discu ssion  of th e fu ll Aker lof problem includin g the dependence  

of th e buyer 's rea lized va lue B  on  the seller 's va lu e —th e lemons problem. Aker lof 

demon st r a t ed tha t  t rade cou ld fa il completely with  a  sufficien t ly st rong dependence. 

Samu elson  confirmed tha t  the no-t r ade r esu lt  is especia lly likely when  th e buyer 's rea lized 
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value moves on e-for -on e with  th e seller 's va lue (B'(S )=1). In  th is ca se, th e buyer  rea lly cares 

abou t  the possibility th a t  the seller  has offered the object  becau se it  has a  low va lue. 

Samu elson  wen t  on  to sh ow tha t  a  barga in ing protocol where th e buyer  offers the seller  a  t ake -

it -or -leave-it  pr ice is opt imal for  th e buyer  and maximizes th e frequ ency of t rading, though  it  

leaves many efficien t  t rades un execu ted. See a lso Kenna n  & Wilson  (1993) and Chiu  and 

Koeppl (2011) on  th is topic. 

F igure 1 is the fir st  of a  sequ ence of graph s illust ra t ing th e basic issu es. In  a ll of th e graphs, 

the h or izon ta l axis is the seller 's va lu e and the ver t ica l axis is the buyer 's r e a lized va lu e. Poin t s 

above th e 45° line cor r espond to desirable t r ades. The buyer 's t ake-it -or -leave-it  pr ice is the 

ver t ica l lin e headed p  and the h or izon ta l lin e a lso labeled p. In  figure 1, th er e is n o connect ion 

between  th e buyer 's va lu e and th e seller 's va lu e —that  is, no lemon s problem. For  simplicity, I 

omit  th e uncor r ela t ed element  ca lled  above, so a ll t rades t ake place a long a  line in  the graphs.  

In  figure 1, th ere is a  lin e of lost  desir able t rades wh ere th e buyer 's va lu e exceeds the pr ice th e 

buyer  is offer ing. Trade occurs when ever  the seller 's va lue is below p , t o the left  of th e ver t ica l 

line. Because p  is less than  B , the buyer  ga ins from a ll t rades. The ar ea  of the rectangle 

between  p  and B  is the buyer 's profit  (in t egra t ed over  th a t  par t  of th e dist r ibu t ion  of S ). The 

buyer  picks the pr ice p  to maximize tha t  a r ea . 

 

 

F igure 1: Buyer  set s pr ice; buyer ’s va lu e con stan t . 

F igure 2 con siders th e case where th e buyer 's va lue B(S ) r ises poin t -for -poin t  with  S , so it  is a  

para llel line above th e 45° lin e. Trade is a lways desirable. In  th is figure, the buyer  h as chosen  

a  h igh  pr ice, well up th e suppor t  of S . The h igh  pr ice means tha t  the lin e of n on -t rade is sh or t . 



3 
 

On the other  hand, the line upon  which  t r ade occurs now extends deeply in to th e t er r itory 

where th e buyer  incurs a  loss from the t ran sact ion . Reca ll tha t  th is can not  occur  in  the 

uncor rela t ed case, bu t  it  is th e big danger  with  posit ive cor r ela t ion . Th e ar ea  of th e t r ia ngle 

above th e h or izon ta l p  lin e measures th e ga in s when  the buyer 's va lu e is above p , bu t  tha t  a r ea  

may be more than  offset  by the a r ea  of th e t r iangle where S is less th an  p  and the buyer  is 

incur r ing losses. Again , t hese a reas a r e in tegra ls over  th e dist r ibu t ion  of S ; they are liter a lly 

a reas on ly if th e dist r ibu t ion  of S  is un iform. 

 

 

F igure 2: Buyer  set s pr ice; buyer ’s va lu e r ises with  seller ´s va lue; h igh  pr ice . 

F igure 3 shows the poten t ia l benefit  to the buyer  of set t ing a  lower  pr ice. Th a t  pr ice lengthen s 

the lin e of missed beneficia l t rades, bu t  lower s the a rea  of buyer 's losses. St ill, in  the ca s e of a  

un iform dist r ibu t ion  of S , the n et  ben efit  t o th e buyer  is zero. 
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F igure 3: Buyer  set s pr ice; buyer ’s va lu e r ises with  seller ´s va lue; lower  pr ice . 

F igure 4 shows the consequences of an  even  lower  pr ice. Even  more ben eficia l h igh -seller -va lue 

t rades a r e lost , bu t  the a r ea  wh ere the buyer  t rades , bu t  a t  a  loss, is much  smaller . 
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F igure 4: Buyer  set s pr ice; buyer ’s va lu e r ises with  seller ´s va lue; even  lower  pr ice . 

F igure 5 sh ows th e opt imal pr ice (in  the ca se of a  un iform dist r ibu t ion) where the buyer  loses a  

la rge fract ion  of the poten t ia l ben efit  of h igh er -va lue t r ades bu t  avoids a ll losing t rades. This 

graph  makes Aker lof's ma in  poin t  —the lemon s problem may dr ive a  market  to th e poin t  of low 

volumes of t rade even  though  the poten t ia l benefit s of t rade ar e h igh .  
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F igure 5: Buyer  set s pr ice; buyer ’s va lu e r ises with  seller ´s va lue; opt imal low pr ice. 

F ina lly, figure 6 shows what  happen s in  th e ca se where th e buyer 's va lu e r ises more than  

poin t -for -poin t  with  th e seller 's va lu e. It  is n o longer  th e ca se tha t  th e buyer  can  pick a  pr ice 

tha t  avoids any chance of t rading a t  a  loss while reta in ing a  posit ive probability of t rading a t  

a ll. Aker lof's poin t  tha t  market s can  collapse completely is par t icu lar ly st rong in  th is ca se. 

Models expla in ing th e complete cessa t ion  of t rading in  many types of mor tgage -rela t ed 

secur it ies dur ing and aft er  the cr isis r est  on  th is an a lysis.  
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F igure 6: Buyer  set s pr ices; B’(S)>1. 

Recen t ly, some lit era tu re has emerged con sider in g the possibility of a  second dimension  of 

pr iva te in format ion . With  one dimen sion , as in  Aker lof's or igin a l model, buyers make 

in ferences abou t  th e quality of a  car  based on  a  single bit  of in forma t ion , th e seller 's decision  to 

offer  th e car  for  sa le. With  a  second dim en sion  of pr iva te in format ion  —for  example, u rgency of 

the seller 's desir e to sell— buyers st ill have on ly tha t  single bit  of in forma t ion , bu t  in t erpret  it  

in  terms of both  dimensions. To th e exten t  tha t  t he popula t ion  of seller s has a  lot  of u rgen t  

ones, the adver se select ion  problem is a llevia t ed. In  the rea l -est a t e market , it  is  common to see 

the cla im of a  “mot iva ted seller .” In  genera l, seller s will t ry to offer  some r eason  for  selling 

oth er  th an  a  desir e to dispose of a  lemon. 

There is an  in t erest ing in teract ion  between  th e lemons th eory and anoth er  line of r esearch  

st imu la ted by the financia l cr isis, the th eory of fire sa les. Tha t  theory con siders th e declin e in  

selling pr ices suffer ed when  la rge number s of h older s of a  type of secu r ity t ry to sell 

simultaneou sly. If th e sa les occur  becau se of even t s exogen ous to th e seller s —as surely 

occur red du r ing the cr isis in  many cases— the Aker lof adverse select ion  problem would be 

a llevia t ed, becau se th e fract ion  of seller s offer ing lemons fa lls  in  those cases. 

See Roch et  and Ch on é (1998) to see h ow complex the th eory becomes with  more than  on e 

dimension  of a symmetr ic in format ion . 

Where a r e adverse select ion  problems most  severe in  the rea l wor ld? Defin it ely for  goods and 

proper ty —Aker lof chose the na tura l example of the used -car  market . In  secur it ies market s, 

adverse select ion  h as long been  an  explana t ion  of the low volume of issuance of new equity by 

establish ed companies. Bonds, especia lly mor tgage-backed bonds with  ample backing, such  a s 

overcolla t era lized sen ior  t ranches, t r adit iona lly t r aded a s ca sh -like, with  lit t le concern  about  
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adverse select ion . With  la rge declines in  the va lue of the colla t era l, th e in format ion -sensit ivity 

of th e bonds became much  h igher . 

What  aspect s of a sset -pr icing even t s in  th e cr isis do a  model emphasizing adverse select ion  

address? I would say meltdown in  MBSs, for  sur e. But  the apparen t  mispr icing of government  

and corpora te bonds requ ires oth er  explan at ions, including fire sa les. F igure 7 shows the wild 

movement s of corpora te bond spreads over  Treasurys dur ing the cr isis. And even  with in  

Treasurys, th e behavior  of some spreads was r emarkable and surely n ot  the resu lt  of any 

in format ion  factor s. F igure 8 sh ows the spread of in fla t ion -protect ed Treasu ry bonds adjusted 

for  th e in fla t ion  protect ion  by subt ract ing the expected ra t e of in fla t ion  from the in fla t ion  sw ap 

market . 

 

F igure 7: Corpora te bond spreads over  comparable Treasurys . 
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F igure 8: TIPS spread over  Treasu rys less in fla t ion  swap ra te. 

 

Becau se much  of th e a t t en t ion  cur r en t ly being given  to adverse select ion  in  secur it ies markets 

focuses on  mor tgage-backed bonds, it  is usefu l to n ote how these market s work. Gen era lly, in  

normal t imes, th e bonds are sold in  a  th ick pr imary dea ler  market  shor t ly before issuance to 

buy-and-hold investor s. The secondary market  is a  th in  dea ler  market  where buyers and 

seller s dicker  with  dea ler s  (who ar e most ly la rge banks). Search  with  r eca ll seems the best  

descr ipt ion  (see Zhu , 2012 and McAfee and McMillan , 1988). 

The standard view of the freeze-up of MBS markets is the following: Before th e cr isis, 

overcolla t era lized cla ims on  mor tgage por t folios h ad zero perceived defau lt  probabilit ies and 

t raded as safe bonds. In vestor s had essen t ia lly n o concern  about  the composit ions of th e 

por t folios, so adver se select ion  was n ot  a  factor  in  t r ansact ions  

In  the cr isis, investor s lea rned tha t  overcolla ter a liza t ion  was inadequa te, given  th e magnitude 

of rea l-esta te pr ice declin es, so they changed mode and adverse select ion  became a  big issu e. As 

a ll adver se-select ion  models predict , the r esu lt  was a  decline in  t ran sact ion  pr ices and in  the 

likelih ood tha t  a  seller  cou ld make a  dea l with  a  buyer . F ir e sa les occu r red a s financia l 

inst itu t ion s came under  pressure from funding sources, so n ormally inact ive secondary 

market s saw la rge volumes of selling in ter est . 

The insigh ts of Aker lof's 1970 paper  con t inue to shape th inking about  the per formance of 

market s, especia lly secur it ies market s since the financia l cr isis.  
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