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Cont r i but i ons t o Pol i t i cal Economy ( 1990) 9, 25- 41

ON THE MATHEMATI CAL
FOUNDATI ONS OF POLI TI CAL

ECONOMY*

GRACI ELA CHI CHI LNI SKY

Col umbi a Uni ver si t y

Pol i t i cal economy vi ews economi c i ssues t hr ough t he l ens of pol i t i cal or gani sat i on .

I n t oday' s wor l d, i t must f ocus on t he r ol es of mar ket s and of democr acy, t wo

concept s whi ch ar e dr i vi ng r evol ut i onar y changes i n t he pol i t i cal or gani sat i on of

bot h Eur ope and Asi a . Ther e ar e t wo mai n par adi gms f or t he anal ysi s of mar ket s

and democr acy, bot h of whi ch have been mat hemat i cal l y advanced over a number

of year s : t he gener al equi l i br i um t heor y of mar ket s, and soci al choi ce t heor y, whi ch

exami nes pr act i cal aspect s of democr acy . ' Whi l e i t i s t r ue t hat pol i t i cal economy

has made some l i mi t ed use of t he l at t er i n or der t o exami ne pol i t i cal - economi c

i ssues of democr acy, i t has made l i t t l e use of t he f or mer , t he t heor y of mar ket

behavi our .

The gener al equi l i br i um t heor y of mar ket s has become a sol i d and i nt el l ect ual l y

appeal i ng t hi nki ng edi f i ce . I t s f oundat i ons have achi eved t he f or mi dabl e st at us of

common knowl edge . The f i r st t wo Wel f ar e Theor ems l i nk per f ect mar ket equi l i br i a

wi t h ef f i ci ency i n t he al l ocat i on of r esour ces, and wi t h t he i ndi vi dual ' s egoi st i c

ut i l i t y maxi mi si ng goal s . ' These t heor ems have been per f ect ed over a number of

year s i n sever al di r ect i ons . ' Ot her r esul t s exi st i n t he t heor y of i nt er nat i onal mar -

ket s whi ch l i nk mar ket ef f i ci ency wi t h t he i nt er nat i onal di vi si on of l abour and wi t h

` gai ns f r om t r ade' . These have al so achi eved t he st at us of common knowl edge,

and t hei r i nf l uence on pol i cy i s per vasi ve . However , t he l ack of maj or i nt el l ect ual

advances i n t he t heor y of i nt er nat i onal mar ket s i n t he l ast f or t y year s, seems t o

ant i ci pat e i t s demi se ; f or common knowl edge f ol l ows t heor et i cal advances, or t he

l ack of t hem, wi t h a l ag .

* Thi s paper was pr epar ed f or t he Pol i t i cal Economy Lect ur e, Har var d Uni ver si t y, 22 Mar ch 1990.
1 t hank t he audi ence, par t i cul ar l y Jul i et Schor and Amar t ya Sen, and Mur r ay Mi l gat e f or val uabl e
comment s .

' Ar r ow and Hahn ( 1971) , and Sen ( 1970) pr ovi de mai n r ef er ences .
Debr eu ( 1954) of f er s a gener al pr esent at i on .

' A sur vey of r esul t s i n t hi s l i t er at ur e i s i n Ar r ow and Hahn ( 1971) .
' Amat hemat i cal exposi t i on of t he cl assi cal Heckscher - Ohl i n model i s i n Jones ( 1965) .
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The maj or advances i n t he gener al equi l i br i um anal ysi s of mar ket s, of cour se,

wer e not achi eved by pol i t i cal economi st s . They wer e achi eved by economi c t heor -

i st s wi t hout any expl i ci t concer n f or t he cur r ent i ssues of pol i t i cal economy . Thi s i s

par t l y due t o t he l i t er ar y r at her t han mat hemat i cal appr oach t o pol i t i cal economy

whi ch has been gener al l y adopt ed dur i ng t he l ast hal f cent ur y . By a mat hemat i cal

appr oach I do not mean t he appl i cat i on of st at i st i cal t echni ques t o anal yse dat a, nor

t he appl i cat i on of l esser mat hemat i cal t heor ems or t echni ques . A mat hemat i cal

appr oach i nvol ves t he shar p and i l l umi nat i ng ef f ect of abst r act , gener al and qual i -

t at i ve t hi nki ng, a pr ocess t hr ough whi ch new mat hemat i cs i s cr eat ed . The f ear t hat

mat hemat i cal anal ysi s pl aces t he subj ect i nt o t he st r ai ght - j acket of quant i t at i ve

t hi nki ng i s unf ounded : qual i t at i ve mat hemat i cs such as t opol ogy or l ogi c have

pr oduced val uabl e i nsi ght s i nt o t he f unct i oni ng of economi c syst ems, par t i cul ar l y

i n soci al choi ce t heor y and i n t he t heor y of mar ket s . '

Mat hemat i cs pr ovi de a cl ear l ogi cal basi s f or anal ysi s, and al so a means t o

advance t he l ogi cal anal ysi s i nt o pr act i cal and empi r i cal l y t est abl e pr oposi t i ons

and pol i ci es . A cl ear i nt er nal l ogi c i s f undament al f or t he di ssemi nat i on of t he

ar gument s . I t i s al so f undament al f or t he par t i ci pat i on i n t he debat e of t hose whose

l i ves ar e af f ect ed by t he evol ut i on of i deas .

Changes i n economi c and pol i t i cal or gani sat i ons ar e dr i ven by such i deas . The

st r ong mat hemat i cal devel opment s i n t he t heor y of mar ket s of t he l ast f or t y year s

ar e not i nci dent al t o t he dr i vi ng power i t achi eved . Wi t hout st r ong, cl ear and

commonl y accept ed f oundat i ons, i nt el l ect ual devel opment s cannot t ake pl ace .

I nt el l ect ual wor k wi t hout such f oundat i ons bui l ds on movi ng sands . I t must st ar t

agai n wi t h each paper , each book, each concept . I t i s an exhaust i ng and of t en f ut i l e

ent er pr i se . The whol e st r uct ur e of t he edi f i ce weakens and f i nal l y col l apses .

Today' s gl obal embr ace of mar ket s and democr acy wi l l st r et ch t he r esour ces of

exi st i ng t heor i es . I t seems cl ear t hat i n East er n Eur ope mar ket s ar c desi r ed as r ep-

r esent at i ves of f r eedom, as door s t o escape t ot al i t ar i an cont r ol and i t s har dshi ps,

and t o l i ber at e economi c r esour ces t o pr oduct i ve act i vi t i es . Democr acy pr ovi des a

hope f or par t i ci pat i on i n t he pol i t i cal or gani sat i on . I n vi ew of t he pr omi nence

achi eved by t hese concept s, and t he hopes pl aced on t hem, t heor et i cal advances i n

t he t heor i es of mar ket s and democr acy ar e needed mor e t han ever . Sever al ar eas

seem r i pe f or anal ysi s, but onl y t hr ee wi l l be di scussed her e : mar ket s and democ-

r acy, t he per f ect mar ket and i t s envi r onment , and pol i ci es and mar ket r esponses .

These t hr ee ar eas ar e chosen because of t hei r i mpor t ance and t hei r pr oven f er t i l i t y
i n pr oduci ng i nt er est i ng i nsi ght s whi ch have at t r act ed wi de at t ent i on .

Topol ogi cal f oundat i ons of soci al choi ce t heor y wer e est abl i shed i n Chi chi l ni sky ( 1980A) . Gl obal
anal ysi s of compet i t i ve mar ket s i n, f or exampl e, Debr eu ( 1976) and Chi chi l ni sky ( 1986B) .

AN AGENDA FOR POLI TI CAL ECONOMY

1 . Mar ket s and Democr acy

The connect i on bet ween democr acy and mar ket s i s not at al l cl ear l y under st ood .

Fr ee mar ket s ar e one f or mof economi c act i vi t y whi ch emer ges i n f r ee soci et i es . Bot h

have occur r ed i n l ess f r ee soci et i es, i ndeed democr acy emer ges i n t he cont ext of

st r ongl y r epr essed mi nor i t i es ( f or exampl e, sl aver y) and f r ee mar ket s have coexi st ed

wi t h r epr essi ve and t ot al i t ar i an r egi mes, as i s gener al l y accept ed i n t he case of Chi l e

unt i l ver y r ecent l y . The connect i on bet ween t hese t wo concept s has i ndeed beci ,

di scussed by l i t er ar y means ; but i t has not been l ogi cal l y or mat hemat i cal l y anal ysed

i n t he cont ext of a wel l - def i ned model . Thi s i s t he f oundat i on whi ch i s needed . Si nce

bot h t he t heor y of mar ket s and t he t heor y of soci al choi ce have been mat hemat i cal l y

f or mal i sed ( see Ar r ow and Hahn, 1971 ; Sen, 1970 ; Chi chi l ni sky, 1980A) , t hi s

shoul d not be an i mpossi bl e t ask . We need cl ear , gener al r esul t s about t hi s i mpor t -

ant i ssue . We need a mat hemat i cal appr oach, t o det er mi ne posi t i ve f i ndi ngs, t he

boundar i es of what i s known or agr eed, and t he empi r i cal condi t i ons under whi ch

di f f er ent r el at i onshi ps occur . We need a l ogi cal f oundat i on and a mat hemat i cal

edi f i ce t o bui l d upon t hese ar eas whi ch ar e t he dai l y concer n of many peopl e acr oss

t he wor l d .

The agenda and t he met hodol ogy of r esear ch on mar ket s shoul d be t aken up by

pol i t i cal economi st s . I t shoul d not be l ef t t o ot her ar eas . The pr obl em of mar ket

i mper f ect i ons, whi ch has occupi ed much of t he l i t er at ur e i n economi c t heor y over

t he l ast decade, i s of l esser i mpor t , si nce any r esul t i n t hi s ar ea i s suspect of di s-

appear i ng once t he mar ket s ar e per f ect ed . Per f ect mar ket s shoul d be exami ned by

pol i t i cal economi st s, and usi ng st at e of t he ar t met hodol ogi es . As par t of t hi s

agenda, t he t heor y of mar ket s i n i t s gener al and el egant f or m must be ext ended t o

mor e r eal i st i c economi c envi r onment s . Thi s means t hat wi t hout changi ng t he ' per -

f ect l y compet i t i ve' mar ket st r uct ur e, cer t ai n met a- assumpt i ons whi ch ar e al ways

aut omat i cal l y accept ed as t he mar ket ' s ` envi r onment ' , but whi ch ar e ar t i f i ci al ,

shoul d be i mpr oved . Doi ng do coul d br i ng power f ul and gener al r esul t s whi ch wi l l

be usef ul i n devel opi ng r eal i st i c aspect s of t he t heor y .

2 . Compet i t i ve mar ket s wi t h endogenous endowment s

The most wi del y accept ed f or mal i sat i on of a compet i t i ve mar ket economy i s t he

Ar r ow- Debr eu model ( see, f or exampl e, Ar r ow and Hahn, 1971) . I n t hi s model , t he

i ni t i al endowment s of t he economy ar e not expl ai ned by t he mar ket condi t i ons, but

r at her ar e exogenous par amet er s t hat descr i be t he non- mar ket envi r onment . I n al l

ver si ons of t hat model , t he i ni t i al endowment s ar e descr i bed by a f i xed vect or i n

Eucl i dean space, a vect or whi ch i s gi ven t o t he mar ket as an i ni t i al condi t i on, and

whi ch i s not r el at ed t o t he mar ket behavi our i n any way . The f i xed endowment s i n

t he Ar r ow- Debr eu model ar e t her ef or e a f eat ur e of t he model whi ch i s unr el at ed t o

t he compet i t i ve mar ket behavi our . The exi st ence of such unexpl ai ned obj ect s i s not

a uni que f eat ur e of t he compet i t i ve mar ket model . I ndeed, al l mat hemat i cal model s

ar e def i ned by pr ovi di ng ` pr i mar y' obj ect s, whi ch ar e t aken as gi ven and not
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expl ai ned by t he model . These ar e t ypi cal l y t he r ul es of t he l ogi c ut i l i sed by t he

model , t he l anguage, and t he axi oms of t he model . Such i s t he r ol e of t he i ni t i al

endowment s i n t he model t hat i s accept ed wi del y as t he par adi gm of compet i t i ve

mar ket s .

I n t he compet i t i ve mar ket model , endowment s ar e not uni que i n t hi s t r eat ment :

t echnol ogi es ( pr oduct i on f unct i ons) and i ndi vi dual pr ef er ences ( or ut i l i t y f unc-

t i ons) ar e al so t r eat ed as ` pr i mi t i ve' , ant i ar e t her ef or e l ef t unexpl ai ned by t he

model . Technol ogi es, ut i l i t i es and endowi t t cnt s ar e gi ven i ni t i al l y and ar e assumed

not t o depend on mar ket behavi our . They ar e par t of t he model ' s ext er nal envi r on-

ment . Thus changi ng t he assumpt i on on how t he endowment s ar e gi ven, or chang-

i ng t he way t echnol ogi es and pr ef er ences ar e gi ven, changes t he way i n whi ch t he

envi r onment of t he compet i t i ve mar ket i > def i ned . These changes ar e suggest ed

her e as a way of i mpr ovi ng t he model , and of enr i chi ng i t s r esul t s .

I t i s r at her nat ur al t hat i ni t i al endowment s may var y i n a manner whi ch depends

on t he mar ket behavi our . A case i n poi nt i s gi ven by r esour ces . The l i t er at ur e on

r esour ce economi cs has consi der ed i ni t i al endowment s of r esour ces as pr i ce depen-

dent . They depend on pr i ces i n t wo ways : i n one, t he i ni t i al endowment of a

r esour ce i s measur ed wi t h r espect t o t he economi cal l y f easi bl e qual i t y or ` gr ade' of

t he r esour ce, namel y t hat qual i t y whi ch yi el ds a gr eat er ener gy val ue t han i t cost s t o

ext r act or pr oduce . As pr i ces change t he quant i t y of t he r esour ce avai l abl e changes :

mor e i ni t i al endowment s ( i . e . endowment s of l ower gr ade) become economi cal l y

f easi bl e at hi gher ener gy pr i ces . Tar sands, a f or mof oi l r esour ce, became economi -

cal l y f easi bl e as t he pr i ce of oi l escal at ed qui ckl y i n t he 1970s, and t he t ot al quant i t y

of t hat oi l r esour ce was t her ef or e expanded t o i ncl ude t ar sands . Anot her way i n

whi ch i ni t i al endowment s of r esour ces var y as f unct i on of pr i ces i s t hr ough t he

pr oduct i on of t he r esour ces . The r esear ch, di scover y and ext r act i on of a r esour ce

ar e economi c act i vi t i es cl osel y r el at ed t o pr i ces . As mar ket pr i ces of t he r esour ce

i ncr ease, mor e r esear ch and devel opment t akes pl ace, and mor e of t he endowment s

i s uncover ed . Ther e ar e, i n al l , mor e i ni t i al endowment s of t he r esour ce f or t he

economy ( see, e . g . Heal , 1980) .

Ot her ar eas of economi cs have al so i nvest i gat ed t he i ssue of var i abl e or mar ket -

dependent i ni t i al endowment s . I n i nt er nat i onal economi cs, Kemp and Jones

( 1972) , Chi chi l ni sky ( 1981, 1986A) , and Fi ndl ay and Ki er kowski ( 1983) among

ot her s have i nvest i gat ed f r ui t f ul l y t he i mpl i cat i ons of a var i abl e l abour suppl y i n

gener al equi l i br i um model s of i nt er nat i onal t r ade . These ar e model s whi ch shar e

many of t he Hekscher - Ohl i n char act er i st i cs but r at her t han assumi ng t hat i ni t i al

endowment s ( of capi t al or l abour ) ar e f i xed, t hese ar e al l owed t o var y wi t h mar ket

pr i ces .

Ther e i s anot her manner i n whi ch t he var i at i on of i ni t i al endowment s has been

consi der ed : i n t he case of t r ansf er s . Her e t ot al i ni t i al endowment s of t he economy

r emai n f i xed, but t he quant i t y of t hese endowment s al l ocat ed t o t he di f f er ent agent s

changes . One consi der s changes of t he i ni t i al endowment s of t wo par t i es : t he donor

and t he r ecei ver . The t ot al quant i t y of t he endowment i n t he economy r emai ns

MATHEMATI CAL FOUNDATI ONS OF POLI TI CAL ECONOMY

	

29

f i xed, si nce t he amount s donat ed and r ecei ved cancel out . Ther e i s however a

met hodol ogi cal di f f er ence bet ween t r ansf er s and endogenous endowment , ; . Her e

i ni t i al endowment s of t he agent s do not var v wi t h mar ket condi t i ons . Rat her , t hey

ar e changed by° a vol unt ar y act whi ch i s out si de t he mar ket f unct i oni ng, such as a

gi f t or t r ansf er . The i ssue i s t he i mpact t hat such changes have on t he s~) l ut i or t s,

i . e . t he compar i son of t he equi l i br i a of t he model bef or e and af t er t he t r ansf er . I n

ot her wor ds, one st udi es t he ef f ect s on t he equi l i br i um mar ket pr i ces r ef shi f t i ng - he

al l ocat i on of i ni t i al endowment s among t he agent s i n t he economy .

The st udy of such shi f t s and t he cor r espondi ng mar ket pr i ces i n t he nc . ~ equi l i b-

r i um i s pr oper l y descr i bed as ` compar at i ve st at i cs' . Tr adi t i onal l y t r ansf er pr obl ct ns

wer e st udi ed i n i nt er nat i onal economi cs i n t he cont ext of 2 x 2 x 2 model s of i nt er -

nat i onal t r ade ( V, vO goods, t wo count r i es, t wo i nput s of pr oduct i on) . Si gni f i cant l y

mor e f l exi bi l i t y was added i n Chi chi l ni sky ( 198013) wi t h t he i ncl usi on of one mor e

count r y, r esul t i ng i n a 2 x 3 x 2 model of t r ade, agai n an i nst ance of t he . - \ r r ow-

Debr eu model of compet i t i ve mar ket s . Thi s t i me t he t ot al i ni t i al endowment s ar e

f i xed, and one st udi es t he compar at i ve st at i cs of t r ansf er s, i . e . changes i n t he mar ket

equi l i br i um whi ch occur as t he al l ocat i ons among t he par t i es i s var i ed by a t r ansf er

or gi f t f r om one count r y t o anot her . Thi s added f l exi bi l i t y i n t he model ' s envi r on-

ment r esul t ed i n novel and wi del y debat ed r esul t s, i n par t i cul ar i n t he di scover y

t hat t r ansf er par adoxes do occur i n st andar d si t uat i ons such as i n st abl e mar ket s

wi t h uni que equi l i br i a, a phenomenon whi ch was consi der ed i mpossi bl e bef or e

Chi chi l ni sky ( 1980) . The so cal l ed t r ansf er par adox i s t he f act t hat af t er a gi f t , t he

donor i s bet t er of f and t he r ecei ver wor se of f , i n t he new equi l i br i um. Thi s i s due t o

t he new mar ket pr i ces, al so cal l ed t er ms of t r ade, whi ch f avour t he donor and di s-

f avour t he r ecei ver . Fur t her r esul t s r ef i ned t he i ni t i al t heor ems, pr ovi di ng e . g .

necessar y and suf f i ci ent condi t i ons f or t hi s t r ansf er par adox t o occur ( Chi chi l ni sky,

1983) . A l i vel y debat e and a l ar ge l i t er at ur e emer ged f r om t he di scover y of t he

t r ansf er par adox i n st abl e mar ket s wi t h t hr ee or mor e count r i es ( see e . g . Geanakopl os

and Heal , 1983) .

I t i s wor t h emphasi si ng t hat none of t hese aut hor s nor t hei r model s chal l enge t he

per f ect l y compet i t i ve assumpt i ons of t he mar ket . They al l assume per f ect l y com-

pet i t i ve mar ket s . The onl y di f f er ence i s i n t hei r f or mal i sat i on of one of t he aspect s

of t he per f ect mar ket ' s envi r onment . I n some, t hi s r ef er s t o t he i ni t i al endowment s .

These ar e no l onger exogenousl y gi ven par amet er s, but t hey ar e r at her expl ai ned by

t he mar ket behavi our . I ni t i al endowment s ar e t her ef or e endogenous t o t he model .

I n t he ot her cases, i ni t i al endowment s ar e f i xed but one st udi es t he i mpact of r eal l o-

cat i ng t hemamong t he agent s of t he model . The number of agent s i s i ncr eased f r om

t wo, t he t r adi t i onal number of count r i es i n i nt er nat i onal economi cs, t o t hr ee .

The pr ocedur e of endogeni si ng endowment s shoul d be di f f er ent i at ed f r om t he

pr act i ce of al t er i ng t he st andar d compet i t i ve mar ket assumpt i ons, of i nt r oduci ng

mar ket i mper f ect i ons . The l at t er i s ar guabl y a l ess pr ef er abl e pr act i ce, because such

i mper f ect i ons ar e of t en seen as appr oxi mat i ons t o t he compet i t i ve model , and t hus

l ess r obust . The r esul t s of t en ` wash away' as new mar ket s ar e i nt r oduced t o deal
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wi t h t he i mper f ect i on i n t he ol d ones . Model s wi t h i mper f ect i ons have t her ef or e

l ess t heor et i cal appeal and st r engt h . Al t hough : t r t he shor t r un t hey appease our

need f or mor e r eal i sm, i n pr act i ce, model s of mar ket i mper f ect i ons have si mpl y

r ei nf or ce, ] t he uni que posi t i on of t he per f ect l y r : . l npet i t i ve mar ket model i n t he

t heor y of mar ket s . The per f ect l y compet i t i ve r m : - . 1 . : 1 as Cor i nal i sed by Ar r ow
and

Debr eu or r el at ed ver si ons ( a speci al case of w r ! Qr : _l t he t ypi cal 2 x 2 x 2 model of

i nt er nat i onal t r ade) r emai ns t he concept ual e i , ~ , , i - _: 1 wi t h whi ch we measur e new

r esul t s . I t r emai ns t he mor e gener al , cl ear , s, 11. : ' . _. o11 , _' Cp1Ual i si t i on of mar ket ' s . I t

r emai ns t he t heor et i cal st andar d of t he t heor y .

i mpl i cat i ons .1 i Theendvgeni sat i on of i ni t i al endowment s } r . l ~ : l ~- , ni r i cant pr act i cal

Whi l e not changi ng t he concept ual mar ket sm ; " I l r e of t he per f ect l y compet i t i ve

model , when endowment s ar e endogenous, i t : Pendi ng f or i nst ance cm mar ket

pr i ces, t he r esul t s of t he t heor y ar e si gni f i cant l z . al t er =ed . They appear t v be mor e

r eal i st i c and appeal i ng, as wi l l be di scussed bel ow . Bef or e pr esent i ng some

exampl es, i t may be usef ul t o poi nt out t hat I do not r ef er her e t o pr i ce- dependent

r esour ces whi ch appear because t he r esour ces ar c t r eat ed as pr oduced goods r at her

t han as i ni t i al dat a . For exampl e, one coul d consi der oi l a pr oduced good and

i t s quant i t y woul d be expl ai ned by t he behavi our of compet i t i ve pr oducer s who

maxi mi se pr of i t s . Thi s i s a l egi t i mat e exer ci se, and i t yi el ds a pr i ce- dependent

suppl y of oi l . I n t hi s sense, i t may be sai d t hat i n such a model oi l endowment s ar e

endogenous . However , i f t he pr oducer s f ace some ot her exogenousl y gi ven f i xed

endowment , f or exampl e, l and, t o pr oduce oi l , t he pr ocedur e i s si mpl y anot her

ver si on of t he Ar r ow- Debr eu exogenous endowment i n di sgui se . As l ong as t he

economy' s pr oducer s f ace a f i xed and non- mar ket dependent i ni t i al endowment , we

ar e back i n t he Ar r ow- Debr eu f or mul at i on . The r esul t s of t he t heor y_ ar e t her ef or e,

as can be expect ed, t he same as t hose of t he Ar r ow- Debr eu model .

The di f f er ences ar i se when exogenous f i xed i ni t i al endowment s f or a par t i cul ar

pr oduced good do not exi st at al l , t hat i s, when f or a good t hat i s used as an i nput of

pr oduct i on, t he i ni t i al endowment s ar e not expl ai ned as bei ng pr oduced by pr of i t

maxi mi ser s f r om some ot her f i xed quant i t y of goods whi ch i s i n t ur n, l ef t unex-

pl ai ned . Ther e must be some i nput whi ch i s genui nel y endogenous i n t he sense t hat

i t s i ni t i al endowment s ar e not exogenousl y f i xed, nor expl ai ned as pr oduced f r om

ot her exogenousl y f i xed endowment s . When at l east some of t he goods have t hi s l at t er

pr oper t y, t hen t he model i s sai d t o have endogenous endowment s, and
t he

r esul t s of

t he t heor y ar e si gni f i cant l y al t er ed . The next sect i on expl or es t hese di f f er ences .

I n one case, t he Par et o opt i mal i t y of t he compet i t i ve equi l i br i um i s l ost so t hat

pr i ci ng pol i ci es can i mpr ove over al l wel f ar e . Thi s happens because t he over al l

pr oduct i on set ( as endowment s var y) i s non- convex, even t hough t he t echnol ogi es

ar e al l convex . Endogenous endowment s ar e al so shown t o l ead t o subst ant i al di f f er -

ences i n t he pr oper t i es of gener al equi l i br i um model s of i nt er nat i onal t r ade, and we

shal l al so see exampl es of t hi s t ype . Fi nal l y, we r ef er t o t he var i at i on of i ni t i al

endowment s of t he agent s i n t he case of t r ansf er s, and di scuss t he r esul t s obt ai ned

by t he expansi on of t he t r adi t i onal t wo- count r y envi r onment t o t hr ee count r i es .
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2( a) Endogenous endowment s : non- convexi t i es wi t h const ant r et ur ns t o scal e

We consi der an economy wi t h mar ket r esponsi ve endowment s and const ant

- >l o >i <~s . W

	

i sr et ur ns t o scal e t <_hau ~ .

	

e den1<r . t r at < t hat t he model has : 3 uni que st abl e

compet i t i ve equi l i br i umxhi ch i s Par et o i nef f i ci ent . Thi s pr oper t y i , r obust i n t he

sense t hat i t i s m

	

, rar r
.

~t ra i ner t f or var i at i ons of ever yr v par amet er i n t he r r v<1c~ wi t hi r a . r ; ,.

i nt er val O1~ pr w
.

i v<zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" me t si r e . We show
t hat ,

r wr n a t ~s1t

	

r

	

c t he endogenei t

	

of t he endco. c-
, ~

	

, ,
menut he over al l o

, _. cdue uc n f r ont i er er
:
' _r l ; r a model i s non- convex,~

	

~~~ven t hough f , -

each f i xed endowment . t he pr oduct i on f . mct i ons di spl ay const ant r , _- , ur ns t o scal c .

The non- eor we : ci t y i s pr oduced by t he r ,. , ,
o~ nse t o pr i ces of t he i ni t i al er r , l r wr ner r s

and l eads t o l osses c f mar ket ef f i ci er l ~ :

	

Except f or havi ng encl o b e near s ] ni t s :

endowment s, t he model i s an i nst ance ot t he Ar r ow- Debr eu model O_ a Lcr f <ct } t i

compet i t i ve mar ket economy .

Ther e ar e t wo out put s whi ch ar e denot ed B and I ( i n sympat hy wi t h t he not a[ I OC} .

of Chi chi l ni sky, 1986) . Ther e ar e t wo i nput s, R ( f or r esour ces) and ,1l ( f or -

machi nes) , t he endowment s of whi ch ar c ' . ) ot h pr i ce dependent . The t echnol ogy i s

descr i bed by

B=mi n
( R t i ' a ,

Mu1cl )

wher e R} ' denot es t he amount of i nput R used i n pr oduci ng out put B, et c . We l et

D=ar c=- a, c, ,

t he det er mi nant of t he mat r i x of t echni cal coef f i ci ent s .

The endowment s of t he t wo i nput s ar e gi ven by

R=a pnl pt i - ! - R

	

( 3)

M= b( P" " P+M,

	

( 4

wher e a and b ar e posi t i ve number s, R and N1 i ndi cat e r esour ces avai l abl e at zer o

pr i ces, and p ; denot es t he pr i ce of good " v . Endowment s ar e t hus endogenous : t hei r

suppl y i s descr i bed by a f unct i on whi ch i s homogeneous i n degr ee zer o i n pr i ces,

and non- decr easi ng i n t he r el at i ve pr i ce of t he good concer ned .

The t echnol ogy di spl ays const ant r et ur ns t o scal e and f i xed pr opor t i ons, so t hat

pr of i t maxi mi sat i on i mpl i es zer o pr of i t s and t he out put pr i ces must sat i sf y :

whi ch i n t ur n i mpl y :

I =mi n ( Rl ; a- _, Ml i c, )

	

( 2)

' ' The exampl e pr esent ed her e was devel oped i ni t i al l y i n Chi chi l ni sky and Heal ( 1979) and based on a

model by Chi chi l ni sky ( 1981, 1986A) .

Ps = al pR+ci p . u ( 5)

pt
=

a, PR + e3PAQ ( 6)

PR= ( Pt 3c , - pt cr ) I D



We compl et e t he model by supposi ng t her e t o be a si ngl e consumer who owns t he

ent i r e suppl i es of bot h i nput s, and uses t he pr oceeds f r om t he sal e of t hese t o

pur chase out put s . The ut i l i t y f unct i on of t hi s consumer i s

U( B, I ) =cB+dl ,

	

( 13)

wi t h bot h c and d posi t i ve number s . I n equi l i br i um, i f bot h B and I ar e pr oduced

( and we shal l gi ve condi t i ons whi ch ensur e t hi s subsequent l y) ,

The consumer ' s i ncome Yi s

and

PBI PI =cl d . ( 14)

Y=PMM+PRR _

	

_

=PMb( PMI PB)
2
+pA~ +PRaPRI PB+PRR

	

( 15)

and t he bal anci ng of t he consumer ' s budget r equi r es t hat

PI 7+PBB= Y ( 16)

at pr i ces sat i sf yi ng ( 14) , t he consumer wi l l be i ndi f f er ent bet ween al l ( B, I ) pai r s

sat i sf yi ng ( 16) . Out put s ar e t her ef or e det er mi ned ent i r el y on t he suppl y si de by ( 11)

and ( 12) . I t i s t edi ous but t r i vi al t o subst i t ut e t hese i nt o ( 16) , use ( 3) , ( 4) and ( 6) and

ver i f y t hat at t hese out put s and pr i ces t he consumer ' s budget bal ances . Acompet i -

t i ve equi l i br i um i s t her ef or e char act er i sed by a set of pr i ces at whi ch al l mar ket s

cl ear , and by opt i mi si ng behavi our of pr oducer s and consumer s . I n vi ew of t he

above an equi l i br i umi s char act er i sed by t he equat i ons :

PB* =CPI * = 41 PR* = ( cC- dc, ) I D

	

( 17 )

p* At =( da l : ca2) / D,

and t he val ues of R* , M* , B* , and I * whi ch can be comput ed f r om( 3) , ( 4) , ( 11) , and

( 12) by subst i t ut i on . Denot e t he associ at ed out put l evel s by ( B* , I * ) . I t i s conve-

ni ent , t hough not essent i al , t hat t hese ar e st r i ct l y posi t i ve, so we shal l est abl i sh

and
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condi t i ons t o ensur e t hi s . I n par t i cul ar , we shal l est abl i sh condi t i ons under whi ch

( B* , I * ) i s gi ven by t he i nt er sect i on of t he l i nes r epr esent i ng t he r esour ce const r ai nt s

Except i n si ngul ar cases, whi ch can be negl ect ed because of t he openness of t he

r esul t s est abl i shed i n Chi chi l ni sky and Heal ( 1979) , t hi s must occur at a st r i ct l y

posi t i ve out put vect or , see Fi g . 1 .

At t he i nt er sect i on of t he t wo r esour ce const r ai nt s, bot h i nput s ar e f ul l y used and

so command st r i ct l y posi t i ve pr i ces . We ar e t her ef or e i nt er est ed i n est abl i shi ng con-

di t i ons under whi ch PR and pmar e st r i ct l y posi t i ve . I t i s cl ear f r omt hi s const r uct i on

t hat t he equi l i br i um, i f i t exi st s, wi l l be uni que .

Fr om( 17) ,

PR>0 i f f ( c x c2) / D>( d x C) / D

	

( 18)

pm>0 i f f da, / D> ca2/ D.

Suppose t hat D>0. Then a, / a2 >c l / C, and ( 18) i mpl i es

a, / a 2 > c/ d > c, / C

	

( 19)

wher eas i f D<0, a, / a2 <c, / C, and ( 18) i mpl i es

a, / a2 <c/ d<c , / C.

	

( 20)

So ( 19) or ( 20) , t oget her wi t h t he cor r espondi ng si gn of D, ar e suf f i ci ent t o ensur e

t hat ( B* , I * ) i s posi t i ve . We have t her ef or e shown t he exi st ence of a posi t i ve pr i ce

equi l i br i um, under t he condi t i ons . Next i s t he pr oof of t he i nef f i ci ency of t hi s

equi l i br i um. The pr oof i t sel f i s cont ai ned i n t he Appendi x, but t he ar gument i s

i l l ust r at ed i n Fi g . 2 and di scussed bel ow.
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PA1
=( Pl a, - PBa2) I D. ( 8)

Si mi l ar l y, i nput r equi r ement s ar e gi ven by :

R=Ba t +I a2 ( 9)

M= Bc, +I C ( 10)

whi ch i mpl y t hat when i nput s ar e used ef f i ci ent l y

B=( Rc2- Mat ) / D ( 11)

I =( Mal - Rc, ) I D. ( 12)



Fi gur e 2 .

I n Fi g . 2, AP
denot es t he pr oduct i on possi bi l i t y set i n B and I wi t h t he i ni t i al

endowment s avai l abl e when t he pr i ce vect or i s p, and Adenot es t he uni on of t he set s

AP, f or al l p . At ( B* , I * ) an i ndi f f er ence cur ve, whi ch i s i dent i cal wi t h a pr i ce l i ne, i s

t angent t o t he f easi bl e set def i ned by t he i nt er sect i on of Mand Rconst r ai nt s . I f B*

and I * ar e st r i ct l y posi t i ve, and i f t he l ocus of i nt er sect i on of t hese const r ai nt s i s t he

gr aph of a convex f unct i on ( t hi s l ocus gi ves t he boundar y of t he pr oj ect i on of Ai nt o

out put space) , t hen t he l i near ut i l i t y f unct i on cannot assume i t s maxi mumover A at

( B* , I * ) . Al l t hat r emai ns t o be shown i s, as pr i ces var y, t he l ocus of t he i nt er sect i on of

t he t wo const r ai nt s t r aces out t he gr aph of a convex f unct i on . Asuf f i ci ent condi t i on

f or t hi s i s t hat t he der i vat i ve d2B/ d72 >0. Thi s i s shown i n t he Appendi x . The

r el evant f r ont i er i s t hus al ways convex, and t he equi l i br i um i s al ways i nef f i ci ent

under t he convexi t y condi t i ons, namel y hi gher i ndi f f er ence cur ves coul d be at t ai ned

f r om t he r esour ces avai l abl e at pr i ces ot her t han t he equi l i br i um pr i ces . Such

i nef f i ci enci es of t he compet i t i ve equi l i br i um cannot occur wi t h f i xed i ni t i al endow-

ment s . I n t hi s case, t he compet i t i ve equi l i br i umi s al ways Par et o ef f i ci ent .

I t i s appar ent t hat t he condi t i ons ( 19) and ( 20) , used t o est abl i sh t he st r i ct posi -

t i vi t y of B* and I * , ar e condi t i ons whi ch ar e sat i sf i ed by set s of t he par amet er val ues

al , a2 , c l , C, a, b, c and d whi ch cont ai n open set s . The essent i al pr oper t y of t he

exampl e i s t hus r obust t o changes i n t he val ues of t he par amet er s speci f yi ng t he

t echnol ogy, pr ef er ences and t he endowment f unct i ons . I ndeed i t shoul d be qui t e

cl ear t hat t he l i near i t y t hat has been assumed f or t he t echnol ogy and t he pr ef er ences

i s assumed f or comput at i onal conveni ence onl y and t hat si mi l ar non- l i near r el at i on-

shi ps coul d gi ve t he same r esul t .

I n sum: endogenei t y i n t he i ni t i al endowment s gener at es cer t ai n non- convexi t i es

i n pr oduct i on and i nef f i ci enci es i n t he mar ket equi l i br i umeven when pr ef er ences

have t he st andar d char act er i st i cs assumed i n t he Ar r ow- Debr eu model , when

t echnol ogi es have const ant r et ur ns t o scal e and wher e t her e exi st no mar ket i mper -

f ect i ons . We showed an exampl e wher e f or each pr i ce, t he pr oduct i on possi bi l i t y

set i s convex, but i t becomes non- convex as r esour ces var y wi t h di f f er ent pr i ces .

We showed t hat t hi s pr odpces i nef f i ci enci es i n t he compet i t i ve equi l i br i um. The

equi l i br i umi s uni que and t he pr oper t i es ment i oned ar e r obust i n t he sense t hat t hey

r emai n i nvar i ant wi t h smal l changes i n t he par amet er s of t he model .

I n Chi chi l ni sky and Heal ( 1979) i t i s al so shown t hat t he uni que equi l i br i um i n

t he above exampl e i s Wal r asi an st abl e . We coul d say t hat t he compet i t i ve equi l i b-

r i umi s ` r est r i ct ed' Par et o ef f i ci ent i n t he sense t hat at t he equi l i br i umpr i ces and t he

cor r espondi ng i ni t i al endowment s, t he equi l i br i umi s i ndeed Par et o ef f i ci ent . Thi s

f ol l ows f r omt he f act t hat at t hose pr i ces and t hose ( f i xed) endowment s t he model i s
i dent i cal t o t he Ar r ow- Debr eu model of compet i t i ve mar ket s . However , t her e i s no

r eason f or r est r i ct i ng t he al l ocat i ons t o t hose avai l abl e f or one pr i ce onl y, even i f t hi s

i s a mar ket cl ear i ng pr i ce . When al l possi bl e pr i ces, and t hus al l pot ent i al i ni t i al

endowment s, ar e consi der ed, t he Par et o ef f i ci ency of t he compet i t i ve equi l i br i umi s

l ost . I n vi ew of t hese r esul t s, i t woul d be nat ur al t o st udy t he condi t i ons on endow-

ment r esponses under whi ch t he compet i t i ve equi l i br i umr egai ns i t s ef f i ci ency, and

no i nt er vent i on i s needed .

I t shoul d be not ed t hat non- convexi t i es i n pr oduct i on do not i mpl y t hat com-

pet i t i ve equi l i br i um i s i nef f i ci ent . I n Ar r ow- Debr eu mar ket economi es wi t h f i xed

i ni t i al endowment s compet i t i ve equi l i br i um i s al ways Par et o ef f i ci ent , qui t e i nde-

pendent l y f r omt he convexi t y of t he pr oduct i on possi bi l i t y set . I n a f i xed endow-

ment s economy, a compet i t i ve equi l i br i um set of pr i ces al ways separ at es f easi bl e

out put s f r om al l ocat i ons wi t h hi gher i ndi f f er ence l evel s, so t hat we i ndeed have

Par et o opt i mal i t y of t he compet i t i ve equi l i br i um, even wi t h non- convexi t i es i n

pr oduct i on .

However , i n convex economi es wi t h var i abl e endowment s t he si t uat i on i s qui t e

di f f er ent . At t he equi l i br i umpr i ce t he pr oduct i on possi bi l i t y f r ont i er i s convex, andat

t hose pr i ces and t he cor r espondi ng endowment s, t heequi l i br i umal l ocat i on i s i ndeed

Par et o ef f i ci ent . However , t her eexi st ot her pr i ces andt he cor r espondi ngendowment s

at whi ch hi gher i ndi f f er ence sur f aces may be achi eved, even t hough mar ket s may_ not

cl ear . The exampl e pr ovi ded above shows t hi s ef f ect cl ear l y . Fur t her di scussi on i s

f ound i n Chi chi l ni sky and Heal ( 1979) ; ot her r ef er ences f or economi es wi t h non-

convexi t i es and pr ovi di ng si mi l ar ar gument s f or t he f i xed endowment s case, ar e

pr ovi ded i n Br own and Heal ( 1979, 1983) and Chi chi l ni sky ( 1990B) .

2( b) Endogenous endowment s and r el at i ve advant ages

I nt er nat i onal economi cs has i nvest i gat ed t he i ssue of var i abl e endowment s f or

sever al year s, see e. g . Kemp and Jones ( 1972) . I n Chi chi l ni sky ( 1981) a poi nt was

r ai sed whi ch had not been consi der ed bef or e : t hat i n Ar r ow- Debr eu mar ket s wher e

endowment s ar e al l owed t o var y endogenousl y wi t h pr i ces, bot h ` gai ns f r omt r ade'

and t he ( Heckscher - 0hl i n) t heor y of r el at i ve advant ages ar e qual i f i ed st r ongl y, and



n many cases appear t o r ever se . These r esul t s ar e obt ai ned i n model s wi t h const ant

et ur ns t o scal e i n pr oduct i on . They show t hat a count r y may be wor se of f by

expor t i ng f ur t her quant i t i es of t he good i n whi ch i t has a r el at i ve advant age, i n t he

ense t hat l ar ger quant i t i es of expor t s l eads t o l ower t er ms of t r ade, a wor seni ng

l i st r i but i on of i ncome, and l ower pr oduct i on and consumpt i on of bot h goods i n t he

; xpor t i ng count r y . Reci pr ocal l y, t he i mpor t i ng count r y benef i t s unequi vocal l y

' r om t he new si t uat i on as i t consumes mor e of bot h goods, i mpor t s mor e at a

ower t ot al cost , and expor t s l ess r ecei vi ng mor e t ot al r evenues f or t he expor t s . The

: heor ems i n Chi chi l ni sky ( 1981 and 1986A) pr ovi de a r ange of par amet er s f or t he

i egat i ve ef f ect s of expor t l ed pol i ci es on t he expor t i ng count r y, and t hi s l eads t o

speci f i c pol i cy r ecommendat i ons about when t her e ar e gai ns f r omf ur t her t r ade, and

when t her e ar e not . The r esul t s obt ai ned i n 2 x 2 x 2 model s of i nt er nat i onal t r ade

wi t h var i abl e endowment s ar e st i l l gener al and el egant , but have mor e dept h and ar e

mor e r el evant t o t oday' s concer ns . For exampl e, t hey r ecommend ci r cumst ances i n

whi ch l eapf r oggi ng i nt o new t echnol ogi es i s mor e appr opr i at e t han emphasi si ng

hi st or i cal l y gi ven r el at i ve advant ages ( see e. g . Chi chi l ni sky, 1981, 1986A, 1990A) .

These r esul t s gave r i se t o an ext ensi ve l i t er at ur e and a l i vel y debat e about t he

adj ust ment pr ocesses t owar ds a Wal r asi an equi l i br i um whi ch has onl y r ecent l y

been set t l ed ( see Lysy, 1985, Chi chi l ni sky, 1986A) .

The f or mul at i on of mar ket s wi t h endogenousl y det er mi ned ( i . e . mar ket r espon-

si ve) endowment s seems mor e r eal i st i c t han t hat of f i xed i ni t i al endowment s . So

does t he pr escr i pt i on now obt ai ned of not speci al i si ng i n r el at i ve advant ages i n

cer t ai n cases, i n or der not t o emphasi se a r el at i ve weakness . Many r el at i ve advan-

t ages ar e bet t er l ost t han emphasi sed. Poor count r i es have a r el at i ve advant age i n

manual wor k whi ch i s poor l y pai d . Thei r best st r at egy may be i n escapi ng t hi s

r el at i ve advant age as soon as possi bl e, as done by t he Asi an Ti ger s, and speci al i se

qui ckl y i n capi t al and ski l l i nt ensi ve sol ut i ons . Women have a r el at i ve advant age at

havi ng chi l dr en and car i ng f or t hem, but agai n t hey may be bet t er of f escapi ng t he

speci al i sat i on i n t hi s r el at i ve advant age si nce i t i s not wel l r ewar ded . Si mi l ar l y,

t her e ar e l i mi t s beyond whi ch an emphasi s on i nt er nat i onal t r ade over and above

domest i c devel opment , seems mi spl aced . I t can l ead t o a br eak bet ween t he chai n

t hat l i nks suppl y and demand . Thi s happens wher e l ocal mar ket s ar e onl y sour ces of

suppl y ( cheap l abour ) and f or ei gn mar ket s sour ce of demand . Thus t he bal anci ng

ef f ect of t he t wo si des of t he mar ket i s gr eat l y weakened .

The gener al poi nt i s t hat t he assumpt i on of f i xed endowment s si ngl es endow-

ment s out as var i abl es whi ch do not depend on mar ket f or ces, whi l e ot her s do . Thi s

assumpt i on i s at t he r oot of many i mpor t ant t r adi t i onal r esul t s of t he t heor y . I t s

r emoval has been and wi l l cont i nue t o be f r ui t f ul i n t he r esear ch agenda of

compet i t i ve mar ket s .

The di scover y of t he r ever sal of gai ns f r omt r ade and r el at i ve advant age t heor i es

as soon as endowment s ar e mar ket dependent , has l ed t o many st udi es i n i nt er -

nat i onal economi cs and i n gener al equi l i br i um t heor y . ' I t pr omi ses t o make t he

' See, f or exampl e, t he r ef er ences pr ovi ded i n Chi chi l ni sky ( 1986A) .

gener al t heor y of i nt er nat i onal mar ket s mor e adapt ed t o t oday' s concer ns . Whenever

t r ade t akes pl ace bet ween ` unequal s' , agent s wi t h wi del y di f f er ent endowment s and

consumpt i on pat t er ns, as i s- t he of t en case i n our wor l d economy, t hese consi der -

at i ons ar e l i kel y t o emer ge i n al l t hei r st r engt h . I t i s under t hose condi t i ons t hat

endowment s t end t o var y wi t h mar ket condi t i ons . For exampl e, t he suppl y of

l abour t o a gi ven mar ket i s not f i xed but r at her st r ongl y dependent on pr i ces, when

t he mar ket st ands wi t hi n a l ar ger ar ea wi t h much l ower i ncome per capi t a . Si mi l ar

consi der at i ons appl y t o capi t al mar ket s . These ar e t he cases wher e gai ns f r omt r ade

must be qual i f i ed, and wher e t he t heor y of r el at i ve advant ages appl i es onl y up t o a

poi nt , beyond whi ch i t can be sai d t o backf i r e .

3 . Var i abl e endowment s : t r ansf er s and mar ket s

Tr ansf er s bet ween t he par t i es of a compet i t i ve mar ket ar e anot her i nst ance of var i -

abl e endowment s . The over al l endowment s of t he economy r emai n f i xed, but var i -

at i on i s al l owed on t he i ni t i al al l ocat i on of t he var i ous agent s . As t hese i ndi vi dual

al l ocat i ons ( whi ch r emai n f i xed i n t he Ar r ow- Debr eu model ) var y, t he compet i t i ve

equi l i br i umchanges and wi t h i t t he wel f ar e of t he agent s . An exampl e i s pr ovi ded

by t he i nt er act i on bet ween t r ansf er s ( such as t hose bei ng made by West er n Eur ope

t o r eal l ocat i ng East er n Eur opeans at pr esent ) and mar ket pr i ces . Tr ansf er s change

t he endowment s of t he agent s . As such, t hey change t he economi c envi r onment ,

and t her ef or e t he mar ket pr i ces at t he newequi l i br i um. I n per f ect mar ket s t hi s can

have negat i ve ef f ect s on t he r ecei ver s of t he t r ansf er , si nce pr i ces can r i se agai nst

t hem and def eat t he or i gi nal i nt ent i on of t he t r ansf er . Thi s i s t he cl assi c t r ansf er

pr obl emwhi ch was r ecent l y shown t o occur wi t hi n t he f r amewor k of a per f ect and

st abl e gener al equi l i br i um economy, pr ovi ded t he economy has at l east t hr ee

agent s' , a r esul t whi ch gener at ed wi de i nt er est . The i mpor t ance of t hi s r esul t r e-

si des i n t he gener al f r amewor k of compet i t i ve gener al equi l i br i um t heor y wi t hi n

whi ch i t was obt ai ned . The at t ent i on i t cr eat ed i s due t o t he i nt r i nsi c power of - a

mat hemat i cal appr oach whi ch pr ovi des a st r ong basi s f or bui l di ng, and whi ch

al l ows t he r esul t t o st and al ong wi t h t he maj or t heor ems of wel f ar e economi cs i n t he

gener al equi l i br i umt heor y of mar ket s .

I t i s of i nt er est t hat what we cal l a t r ansf er par adox i s an ef f ect r egar ded as

qui t e st andar d i n pol i cy ci r cl es . Consi der f or exampl e t he l oans of appr oxi mat el y

DM5 bn cur r ent l y made t o t he USSR by maj or Ger man banks, wi t h t he cr edi t

backi ng of t he West Ger man gover nment . I t i s r easonabl y expect ed t hat t hi s

` t r ansf er ' ( namel y t he gover nment ' s secur i t y of f er ed so t hat t he l oans be ext ended)

wi l l event ual l y benef i t t he Ger man economy because of mar ket r esponses : i t wi l l

l ead t o i ncr eased demand f or Ger man expor t s t o t he USSR, and t o bet t er t er ms of

` The di scover y t hat t he t r ansf er par adox occur s i n st abl e mar ket s, namel y t hat . i n a st abl e mar ket t he
donor of a t r ansf er may benef i t whi l e t he r ecei ver l oses due t o new mar ket pr i ces i s i n Chi chi l ni sky
( 1980B) . Numer ous ot her pi eces i ncl udi ng Chi chi l ni sky ( 1983) Geanakopl os and Heal ( 1983) , and ot her s
have subsequent l y enl ar ged t he l i t er at ur e on t he subj ect .
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t r ade f or Ger many . Thi s i s i n ef f ect what t he t r ansf er par adox pr edi ct s . Addi ng

mor e r eal i st i c assumpt i ons about t he mar ket envi r onment may al l ow t he st andar d

t heor y of compet i t i ve mar ket s t o expl ai n common sense r esul t s, wi t hout r esor t i ng

t oad hoc assumpt i ons about mar ket f ai l ur es .

4 . Mi xed economi es : pol i ci es and mar ket r esponses

Li t t l e i s known of t he gener al equi l i br i um of mi xed economi es, whi ch ar e t he

economi es we al l l i ve i n . The i nt er act i on bet ween pol i ci es and t he f r ee mar ket ar e

st i l l t o be under st ood . Some of t hi s has been f or mal i sed i n t he t heor y of so cal l ed

r at i onal expect at i ons . The f or mal i sat i on assumes t hat t he agent s know how t o

comput e t he i mpact of pol i ci es on t he gener al equi l i br i um, i . e . howt o comput e t he

mar ket r esponse t o pol i ci es, and use t hi s knowl edge i n t hei r deci si on maki ng . Thi s

assumpt i on br eaks wi t h t he t r adi t i on of t he compet i t i ve agent whi ch i s assumed t o

be, or act as i f i t was, unabl e t o comput e t he mar ket equi l i br i um. The t heor y of

r at i onal expect at i ons, however , deal s wi t h a ver y speci al case, wher e t he agent s

know howt o comput e t he new equi l i br i umonl y when a cer t ai n par amet er ( such as

i nt er est r at es) has been changed by pol i cy . The mor e gener al i ssue i s wher e t he

knowl edge of t he agent shoul d st op : whet her t he agent can comput e t he i mpact of

i t s act i ons, of ot her ' s act i ons i n r esponse t o hi s, et c . The i ssue kni t s a cont i nuous

pat h bet ween gener al equi l i br i um t heor y of per f ect mar ket s, and t he t heor y of

games . The l at t er has usual l y been devoi d of gener al st at ement s about mar ket

behavi our . Acl oser l i nk bet ween game t heor y and t he gener al equi l i br i umt heor y of

mar ket s woul d i mpr ove t hi s si t uat i on .

SUMMARY

We have emphasi sed t he i mpor t ance of t he anal ysi s of mar ket s i n t he pol i t i cal

economy agenda . Thi s anal ysi s shoul d be a gener al , qual i t at i ve and of f er a st r ong

mat hemat i cal f oundat i on f or t he best devel opment and communi cat i on of t he i deas .

Wi t hi n t hi s agenda, a mai n open i ssue i s t he r el at i onshi p bet ween mar ket s and

democr acy . Thi s i ssue can be devel oped i n a f or mal i sed f ashi on, by usi ng t he mat h-

emat i cal f oundat i ons of f er ed by t he t heor y of gener al equi l i br i um of compet i t i ve

mar ket s, and by t he anal ysi s of democr acy of f er ed i n soci al choi ce ' heor y .

Wi t hi n t he t heor y of mar ket s, we i ndi cat ed t he desi r abi l i t y of r emai ni ng wi t hi n t he

gener al compet i t i ve model r at her t han deal i ng wi t h ad hoc mar ket i mper f ect i ons .

Despi t e t hei r i mmedi at e appeal , t he l at t er ar e t ypi cal l y di smi ssed as ephemer al , and

expect ed t o di sappear as mor e mar ket s emer ge and t he i mper f ect i ons decr ease i n

i mpor t ance .

The economi c envi r onment of t he compet i t i ve mar ket was si ngl ed out as an ar ea

r i pe f or f ur t her r esear ch af t er a decade of f ast devel opment of r esul t s whi ch

at t r act ed wi de i nt er est and debat e . The Ar r ow- Debr eu model ext ended t o admi t

endogenous, mar ket r esponsi ve endowment s was exami ned i n some det ai l .

Exampl es wer e pr oduced of t he di f f er ence i n t he r esul t s of t he compet i t i ve mar ket s

t heor y whi ch emer ge when endowment s ar e endogenous r at her t han par t of t he

f i xed, non- mar ket , envi r onment whi ch appear s i n t he Ar r ow- Debr eu model . We

exami ned t he i mpl i cat i ons of endogenous endowment s wi t hi n t he gener al model of

compet i t i ve mar ket s, and i n i nt er nat i onal economi cs . I n t he l at t er we ment i oned t he

emphasi s on r el at i ve advant ages as opposed t o ` l eapf r oggi ng t echnol ogi es' .

Anot her ar ea of r esear ch whi ch pr oduced wi del y di scussed r esul t s i nvol vi ng

changes i n t he mar ket envi r onment i s t hat of t r ansf er s i n mar ket economi es . The

ar ea deal s wi t h var i at i ons i n t he endowment s of t he agent s whi ch l eave t he . t ot al

endowment s of t he economy unchanged. These var i at i ons ar e vol unt ar y r at her

t han mar ket dependent , but t hey have an i mpact on mar ket pr i ces . The r esul t s her e

ar e of a ` compar at i ve st at i c' nat ur e . We di scussed r ecent r esul t s on t he t r ansf er

par adox, whi ch have wi de appl i cat i on t o i nt er nat i onal economi c pol i ci es at pr esent .

I n sum: t he compet i t i ve mar ket and i t s envi r onment pr ovi des a f r ui t f ul ar ea f or

r esear ch . Or i gi nal r esul t s have been obt ai ned whi ch at t r act ed wi de at t ent i on over a

shor t per i od . Sever al i mpor t ant and i nt er est i ng quest i ons r emai n open, deal i ng

wi t h i ssues of pr act i cal i mpor t ance t o whi ch economi c t heor y has not pr ovi ded gen-

er al t heor et i cal sol ut i ons . The suggest i on i s f or pol i t i cal economy t o t ake over t he

r esear ch agenda and t o do so by ut i l i si ng t he advanced, el egant and gener al met hods

whi ch gi ve t he t heor y of mar ket s i t s cur r ent st andi ng i n economi cs .

The ai m i s t o advance our under st andi ng of mar ket s, t hei r val ue and t hei r l i mi -

t at i ons, i n a gener al , qual i t at i ve way . A st r ong, si mpl e l ogi cal f r amewor k l eads

nat ur al l y t o t he achi evement of r esul t s . Once t he pr oper f oundat i ons ar e l ai d out ,

one can bui l d . Pol i t i cal economy must bui l d on abst r act and gener al mat hemat i cal

t hi nki ng . I t i s t he onl y way t o assur e cl ar i t y, a st r ong f oundat i on, and t he desi r ed

advance i n ar eas whi ch ar e of gr eat i mpor t ance f or i nt el l ect ual s and f or t hose whose

l i ves depend on i t .
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Comput at i on r eveal s :

dB/ dp B = ( pt / p2e) [ ( ci c2a) / D
2

] + [ ( 2 ai ' a2b) I D] ( pI ' I p3 B) - [ 2 ai a22 b) I D3] ( pr / p2 B) =f "

d2B/ dp2B= [ ( - 2c, c2a) / D2] ( pr / p3, ) - [ ( 6 a' 2a2b) I D
3
] ( p, 2 / p, 4) + [ ( 4aj a22 b) I D

3
] ( pi / p, 3) = f " .

dI / dp B = [ ( - 2a , 3b) I D
3
] ( pi 2 I PB3) + [ ( 2a, 2a2b) / D3] ( PI I PB2 ) - ( C, 2ap, ) I D

2 p. 2
= g .

d2l / dp. 2 = [ ( 6a 1 3b) I D
3
] ( pI 2 Ip. 4) - [ 4a , 2 a2b) / D] ( pr / ps 3 ) + ( 2c, 2apr ) I DPB3

=g,
.

Fr omt he above one obt ai ns :

APPENDI X

d2 B/ dI2 = [ ( gf " - . f g° ) I ( g) 2] ( l I g) .

gf " - . f g" = - pi 3 I p, 6 [ ( 2aba, 2c, ) I D4] - pt 4 / p, 7[ ( l 0a, 5a2b2) / D6] .

The pur pose of t hi s appendi x i s t o pr ove t he convexi t y of t he pr oduct i on possi bi l i t y set of t he

model pr esent ed i n Sect i on 2( a) . I t suf f i ces t o pr ove t hat d2/ B/ dI 2 > 0 .

Let B=f ( PB) and I =g( p, ) . Then dBl dI =f I g' and

( 21)
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Thi s t er m i s cl ear l y negat i ve so f r om ( 21) i t f ol l ows t hat

Si gn( d2 8/ dI 2) = - si gn( g' ) .

Now, g' =( a2- a1P1I PB) ( 2pr 1pB2) ( a, 26I D3) - ( c, 2al D2) ( P, I Pa2)

whi ch f r om ( 8) i s

g' = ( - P, 2p, a~2b) I PB' D2- ( C12ap, ) I DpB2 .

I t i s t her ef or e cl ear t hat g' i s al ways negat i ve, t he r el evant f r ont i er i s al ways convex, and t he
equi l i br i um i s al ways i nef f i ci ent si nce pr ef er ences ar e l i near . I t i s al so appar ent t hat t he
condi t i ons ( 19) and ( 20) used t o est abl i sh t he st r i ct posi t i vi t y of B* and I * ar e sat i sf i ed by set s
of t he par amet er val ues a' , a 2 , czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� c 2 , a, b, c, and d whi ch cont ai n open set s . The essent i al
pr oper t i es of t he exampl e ar e t her ef or e r obust t o smal l changes i n t he val ues of t he par -
amet er s speci f yi ng t he t echnol ogy, pr ef er ence and endowment f unct i ons i n t he model of
Sect i on 2( a) . Wal r asi an st abi l i t y of t he equi l i br i um has been est abl i shed i n Chi chi l ni sky and
Heal ( 1979) .


