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ABSTRACT- Up until the early sixties the application of game theory to economics was
confined to the introduction into general eqlitiUriom moiels of roó" new togi"ai und
mathematical tools. The consequent emphasis on formal aspects has deiay*O u"
interpretation of the theory of g-ames more in accordance with tlie purpor"r 

"*piui"ingits creation uoq,-pqqtjculaily, with the necessity of t"*oridg tn" pho"ip"i
simplifications of the Walrasian systern. These heterodox poteltiuiiti"r *"tb *r"àOy
implicit in Oskar Morgenstern's criticism of neoclassical economics and seem ro emerge
again.from some recent research areas that, by applying game theory, ,""k t" gio" ;t
the principal neoclassical postulate, the identitybetrveen íatlonal choicl'and the ótution
of a well defined maximum problem.
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The Gontribution of a Radica! Anti-Neoclassical. Oskar
Morgenstern and the Hetenodox Fotent ial i t ies of the
Application of Game Theory to Economics.

Introduction

In its brief history, the relation between garne theory and econornics has been
characterized by phases of feverish elaboration of nev/ contributions followed by
periods in which an open scepticism concerning its usefulness prevailed. Moreover,
this vaguely cyclical pattern of evolution has affected various research areas: after an
initial period in which game theorists trad focused their attention on cornpetitiye rnarket
models, in the 1970s and 1980s they especially turned to the problems of oligopolistic
rnarkets and bargaining; today the latter research areas are going ttrrough a phase of
sedimentation and selection while other fields of study receive a strong irnpulse by the
application of game theory.

In order to understand the causes of this particular development, it is useful to
analyze the period of introduction of game theory into economics, following the
publication cf von N{eumann and Morgenstern's Thectry af Garnes and Economíc
Behavior (I9M). This fundamental book gave two important contributions, distinctly
irnputable to its authors: the first, attributable to von Neumann and regarding the
logical-mathematical instmmentation of econornists, has been widely discussed and
appreciated; the other, attributable to Oskar Morgenstern, has attracted minor attention,
although it is directly concerned with economic theory.

Such emphasis on formal aspects of garne theory characterized its application to
economics at least until the '70s, when the identification with competitive markets was
attenuated. But, in the rneanwhile, this fact has had an innportant consequence: the delay
of an inteqpretation of, game theory more in accordance rvith the purposes explaining its
creation and, particularly, with the necessity of rennoving the principal sirnptifications of
the Walrasian system.

Developing these premises, this paper intends to demonstrate that these
heterodox potentialities of game theory were already implicit in Oskar Morgenstern,s
severe criticism of neoclassical theory, contained in sorne works published in the '3Os

and '40s- Founding the relation betlveen garne theorl' and economics on these ideas,
rather than on those characterizing the application of von Neumann and Nash's new
mathernatical tools to general equilibrium models, would have avoided its identification
with a conceptaf strong rationalify. Moreover, it argues that today this interpretation of
game theory emerges again in some recent fields of study, that try to give up the most



important neoclassical postulate, the iclentity betrveen rational shoice and the soluticln of

a well defined maxirnum problem..

The paper is essentiatly divided into three parts. Part one deals with the first
economic applications of game theory and shorvs that in the 50's general equilibrium

models gave a limited and misleading interpretation of the nerv method. Ttre second part
presents Oskar Morgenstern's criticism of neoclassical theory, contained in some works

published between 1928 and tr948, and the proposals included in the sarne literature"

The last part gives a brief description of sorne recent economic theories that try to
weaken or to abandon the neoclassical postulate of maximization, reviving a
fundamental cornponent of Morgenstern's ori ginal proj ect.

The early Jrears of the application of garne theory to economics:

the orthodox reading

Historical studies on the introduction of garne theory into eccnomics agree on at

least two general remarks: the first is that the preclecessors of Theory af Games and

Economic Behavior are not directly impr:table to the history of econornic tkrought and,

therefore, von Neumann and Morgenstem rvere the first authors to propose a systematic

application of garne theory to economics; the seccnd is that we can give thern credit for

har.ing created a new language to represent concepts and principles already knotvn in

economics.

If these considerations confirm that the book's objective, as emerged f,rom its

first pagesl, was reached, they do not horvever point out that Theory of Games

represented a turning point for two different aspects, distinctty impurtable to its ts,o

authors. Morgenstern was the radical critic of neoclassical economics and the upholder

of its overcclrning through game theory; von Neumann's ingenious mathematical ideas

deserved the merit of having modifìed the economists' tool box, introducing axiomatic

rnethod and modern mathernatics in it.

In the '50s these two research programmes, distinguished only for historical

necessity but taken as a whole in Tlteory af Garne^s, had a ctifferent impact on economic

analysis" Few authors irnrnediatel3'  cornpnehended the unity characterizing von

Neurnann and Morgenstern's book; Shubik's ol igopotist ic market analysis and

I "Th" purpose of this brrclk is to presenl a cliscussi<ln ol 'some lunclamenurl questions ol-
economic theory lvhich require a treatment diflerent flom that rvhich the1, 5or'" iound thus far in the
literature. The analysis is concerncd u,ith some basic problcms arising from a stuciy of cconomic
behaviorrvhich have been the cenl.re o[attention ol-economists for a k>ng time." (r 'on Neumann and
Ir4orgenstern 1944, l).



Harsanyi's bargaining theory2 -rvere two e;<amples of contributions using garne ttreory;

to  cvercome the rest r ic t ive hypotheses of  the neoclass ica l  school ,  ever ì  i f  a  fg l l

development of their results rvas not to be achieved until the 1970's. But ii i ccrnpetitive

markets analy'sis fcr.rnded on general equi l ibr ium mcdels, r,cn Neurnann's prograrn was

the only to be applied. Ttre principal orttccme cf this literattrre, Arrou, and Debreg's

proof of the existence of an equilibrir.rrn for a competitive econorny, wíìS a meaningfsl

exarnple of this halved relation betrveen econornics and game ttreory "
ln 19-54, Arrolv anC Debreu published one cf the most important paper of

ccnten'lporary econcmics. Its contents represent the final act of a lcng story started rvrth

Walras' general equilibnum rncclel and carniecl on hy' varicus attempts to matherneticalli,

improve the original procf o1 existence3. So as to give a satisfacicrrr l.eatment of such a
central prcblem fornecclassical schcol, Arr<.)tv and Debreu ernployec! Kakutani 's f ixeC
point theorenr ( 1941 ), used by Nash ( 1q50) to pro'"'e the existence cf an equilibrium in
/?-person non-cooperati \ /e gemes. anC the thecry of games. Their procf is fognded on

the concept of ahsîr*t't tct.)J'toi/i), '. coì'rîsponding to a generalization of a garne:

An absfract  ecoÌ lcrn ' , ' .  then.  rna! ,  be character izec l  as a
generalization of a gamb in r'"'hich the choice of an action try one
agent affects both the par'-off and the clomain cf actions of-cther
agents. (Arrorv and tlebreu i9!1. 273)

Thisor ig inal  ccrncept  is  s t i l l  on ly 'appl ied tc  the construct icn c f  the c lemancl  funct icn;
lvh i le  in  the prev ious madels the ccnsumer 's  decis ion u,as the resul t  o f  the gt i l i ty

marimizaticn, given prices and inccn.;e. in Arrorv and Debreu'-q paper these latter values
are expressed in fr.rnction of the consumers' chcic-es. On the contrary, the description cf
the prodttctiVe units' behavior lacks any' reference tc strategic interacticn ancl the proof
of the e.v' istence of general equi l ibr ium is for.rnded on the art i f ic ial Walrasian
l&tonnement.The ahstrut ' teconoft 'J\, 'correspcnds indeec! ta a rn+n+1*person game, in
rvhich /?? consumers choose a strategrv from a finite set of alternatiye ccnsume yecfors

receiving a Payoff in terms of ut i l i ty ' ,  n productive units adopt a production vectcr

obtaining a profit anC the ntts'ket put'ticiprvtÍ - the Walrasian auctioneer - determines
price equilibri um rrector,

î-  Shubik 's  w 'ork  i .s  co i lcc tcd rn  St ra tegv unr Ì  N lurket  . \ t ruc ture {1959; ,  dc . ,c l .p ing h i \  ( ) . , r ,  Ì l
Ph.D. thcsis. Ct;mpeti t i t tn tnd tìp' l 'heory- r l ' ( iumc.s (19-53). Hi irsanyi ' :s r. . ,(>rk rs ci1ntainct j  i i t ,1 l tr- !r
l t :ononeír ir . i ' r  art iclc. grving the i t !-(xr! 'ol ' t f ic mathcmatrcal cquivalcni.c bcirycen Nash'. antl  Zcuthcn:
so lu t i t ln  t t l  the \ rage barg i t i t t ing.  Fot 'an h is ton o l  lhc  i r t t r t ; t l r - rc t " iog g1 'sarnc thcerr  i r l r t , t lc r ) f l ( ) . l rù \
I ' rom thc oi icins to l9-59, scc nì\ t l isscriat ion ( innt;ecnti  ly93).

-3 Thit hisi lx- ' ,  is thc ttbjcct ol- a u rdc and -uLrrrt l  l i tcratur-c. i-rrì l ()n! n hre ìt  ( , i - iu r. i i - i  11crl l i i , l - ;
WcirrLraub's'{ lw ' l r turnulo.f l icrntotrt ir  Literuurre Diìpcr. Insra,.r and Isracl 's bry.r.L: i ,n l lc 4tt . i : i l t l t  !r t t t t t ! .
thc  t$ ' t l  \ ' t l lumcs ed i ted bv Fc iu 'c l  and dethcated to  Kenncth. i .  A- r r r t r , . ' l rnd Pun. r t r ' \  rcccnt  ar t rc lc -  r rn  ihe
Viennesc Ci rc lc  (Weint rauh lq t ì3 .  Insmo iur ,J  Is r i . ic l  1q87.  Fc i r i , : l  ! .98Ta. -  1cr37f .  punzrr  ! ( ru ! r .



The only other meaningful retaticn between Arrow and Debtreu's proof and

game theorv consis ts  in  the appl icat ion of  Nash equi l ibr iurn.  that  corresnonds to

cornpeti t ive equi l ibr ium in the ln+n+1-person garne and al lows provinr the fol lorviug

theoi-ems:

a) if each player possesses an initial endor,vn-lent cf each marketable commoditv,

then tl"le sarne has an equilitrdum ooint;

b) in presence of labor, an equilibritrrn point erists if ttre rnodel inclr:des some

types of lahror 
"r,ith 

the properties thaf e'",ery player rnust suoply, a pcsitive qr.rantity of at

least one tt'pe of rvork and el'ery t.\ 'pe of, 'sork must haye a positive rrtil it.v in the

production cf the ccrnmcdit ies.

According to this vietv. i t  is Kakr"rtani 's f ixed point theorem, in the version

appl iec!  h3;  f . lash,  that  perrn i ts  the solut ion of  the modet ,  às Arrow h i rnsel f

ackncu,ledges in a trook edited b1,fìeorge Fei*,ve!:

I  reacl,  f i rst vcn Neumann. but especial ly Nash's 1950 paper" I t
srrdclenly struck rne: ,<This is veíy much l ike ttre problem of
competit i ' , 'eequil ibr ium". I  thor,rght about i t  on ancl off ,  unti l
one day, ' .vhen I had a fer.;  free hours. I  thor_lght horv to
intercret competit i , . 'e equi l ibr ium as a game. After a number cf
steps, ycrl  can take Nash's result and apply i t .  (Arrolv 198?,
194)

But  a lsc the concept  of  game is  used only  because i t  a l lorvs apply ing a new

rnathematical tool ratlier than representi n g strate sic inte ractioi-r situations4.

Fven the follorving developments ccnfirrned the marginal releyance cf garne

thecry' in cornpeti t ive models. In 1959 Debreu published the Thertr l ,  of \ /a!ue. rvhich

can be considered the lr',ost systernatic and complete expression of necclassical thecry.

In ttris rt'ork, Debreu renounces the ccncept of uhstrot't eronrryruv and returns fo the

crigina! Walrasian formulationS. The only credit he attr ibutes to l ,on Neumann e

Morgenster-n is that cf having "freed mathernatical economics from its tradit icns of

differential calculus and comDromises rvith logic" (Debreu 1959, VI{l) and of creatins a

neq' mathematical economics founded on tcpology, and conv*ex anal.vsislr. b,ut evidenil,,

not that of having threatene d the validity of necclassical theor,v. The first six chapteis of

' l+ This  r icw '  is  ind i rcc t l - r 'conf  i rmcd b1 L ic lnc l  lv {cKcnz- ie ,  r rho obta incd thc sen. ìc  pr ( ) r ) i  r ; i
c t is tc t rcc  t i i t l io t i t  us ing g:u- r lc  Ihcorr :  "Gerard DcbrcLr  and Kc:uncth Arrer i  h l rc  bc.c ;  \ \ , ) ik r Ì ]S.
i ndcpcnc l cn t l l ' ,  a l ong  s im i l a r  l i ncs .  Thc i r  mc th t x l  secms  c : i osc l r  r c l a t cc ì  t o  t hc  t hco r r  ( ) t  e ( ì n tpc l r i i \  c
saffìcsdcrclopccl br John ì\ iash, nhi lc mr motir; .r t ion corncs ci ircct l l  f i -orn thc r ' ,ork ol .{bruha,i l  \ \ , :eì.1
andT. l ia l l ing K<xtpn ' ìa i rs . "  ( l r ,4cKenzrc  l9-5 .1 ,  ì47) .  Hor ic i -c r ,  l \4cKcnzrc 's  proof  appl ic :  K. i i , :L r i ln i  <  l i . .c , . :
point thcr.rrcrn irs r i 'c l i .

5 S"" Ingr:.xr antJ l'sracl 1987, 28e.
6 S.. Tani 1 981. 

-Ig.
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theTheory of Valtte lack any reference to game theory and the prcof of the existence of
competitir' 'e equilibrium posttrlate.s an exogenous price systern again. The only,reference
appears in chapter 7, rvhere the choice of an economic agent in ccndition of uncertaint.;
is represented thrcugh a game in extensive forrn.

In  the 1960s '  the analys is  c f  the uniqueness and stabi l i ty  of  compet i t ive
equilibrium avoided almcst anl' ' reference to the new tool7. The identification betr,r,een
the applicaticn of game theory to economics and the analysis of competiti 'e markets
was fair ly sustainecl b1, the criscovery cf a str ict relat ion betlr . ,een a concept {cr the
solut ion of ccoperative games. the usre8. and Ecgervorth's contract curve (1gg1). I t
was Shubik (1959b) wtro recovereci the Edgeworthian moclel of a syrnmetric marker
and to shorv, firstly, that the L'ore is equivalent to the contractcurve although it does not
necessari ly ' tend to a single point in presence of coal i t ions among play,ers and seconcl ly,
to define a set cf ccnditions assudng the eristence and the uniqueness cf lhe core.
Later, t tr is equivalence was analy-zed by'the better knorvn Debreu and Scarf,s paper
(1963), proying i t  under rncre general condit ions, and by Aumann,s 1964 paper,
representing a competitive econom), through the concept of a conlintrurn. of agents ancl
supplying a different proof of convergence between a game theoretical concept and a
t1'pical economic nction as the walrasian equilibrium.

Even such contr ibuticns share the l imits of Arrow and Debreu,s approach.
affirmingaf'ormcrl vie',v of the relaticn betrveen game theory and econornics linked to
the absence of real novelt ies from a theoretical point of vielv. In lgg0, schotter e
Schrvódiauei, tempting an assessnrent of the historical meaning of this l i terature,
ascribed to i t  the function of having renewed the attention torvard tf ie economic
applications of same theory'. But, at the same time, they pointed cut that the equivalence
bet'areen those applications of game theory and Edgeworth's results had re'ived a
standpoint already expressed by the reviervers of rher,tr, of Game.s:

while this result rvas quite elegant, it spelled the end of the flrstrenaissance.in ganre theory. It-seemed ìhat the game theoreticalanalysis (which emproyed strictry ccoperatiu" gu*" theoreticalconcepts) rvas roo demanding informationaliy t" u"-; i;ryintuitive appeal. since i1y;etoéd no n"r" ,"rults, little could begained through its use. (Schotter and Schrvódiuu"o f ggò, aiìbl

On such a v ierv,  the i rnpact  of  the f i rs t  economic appl icat ions of  game theorr
immediate ly  exhat ts ted i tse l f  and the ensuing cr is is  cont inuec up unt i l  the ear- l r  ,70s.

-i  Forac i iscus-s i t ln  o l  th is  i t tera turc-  scc ingraoc is ruc i  ( i9g71.chaptcrs  i i - i r8  Th"  t l r ig ina i  lb rmuiat i<)n  o f -  thc  rnre is  conta jnec i  in  t * .  near i \  contcmporane()us . , ror* ) :
D 'B '  Gi l i i cs '  Í i l t rne ' i 'heoret t i .s  t i t t  Ì i -Per-sur r  c r t i t ie . r ,  Dcpal r inc i i i  t i i ' i v î r i ihur r ia i ics .  pr r r l r . . t , i , , j !  i_ ' : l r iu i : i i \lPh'D' Thcsis;) '  1953 lnd [-.S. Shaplc' , .  "opcn Quc:;t i r>ns". tn p,ci:r : t .r  o.]  n;:  l : : , !r :r : : : . !  (- . , ; : / , : , i , t : : . i , !) : :
r l tq ' [ 'hcr t r t , r r lN pcr ro i l  ( i l r * tc '  pr in( .c r ( )n  { tn i rc r -s i r } ,  , ; . , ; , ; ; , ì  ; ; ; ;1- " '  

" . r  ( t ì '  i ; ; ì i ' i ; " : i t :  \ -  .



lndependentlY from the iudgernent about the more recent developmentsg, Schotter and

Schn'Òdiauer's analysis corroborates tn,o conclusions concer-ning the previous period:

a) in the init ial  phase, the ferv econcmic appl icat ions of game theory lvere

principally concerned rvith general equilibrium mociels, rvhile a full introduction of the

new method in other research areas was postponed until tfis rlgs l0.

h)  due to the i r  theoret ica l  nature,  these rnodel -s  appl ied only '  the log ica l -

mathematical tocls introduced by von Neumann. Cisregarding Oskar lvlorgenstern's

ccntribution.

To do just ice to this last inheritance, i t  is necessary, in the fol lowing secticn, to
present a wide l i terature spanning aimost trventy years from 1929 to 1948, which

reaches its highest expression in the first chapter of the Theon, of Garnes.

Oskar MorEenstern's crit icism of neoclassical theorv

A glance at the scientific careers of the authors of the Theorv of Games can
conf , i rm that  the economic ideas ccnta ined in  that  book are i rnputable to  Oskar
Morgensternl l .  Before 1941. Jchn i 'cn Neumann lvas involved in economics only
thanks to his fundamental l93T paper cn gror,l,th ,"r,hich, even though not only, formalll,,
innovat ive.  assumed the pr inc ipal  neoclass ica l  hypotheses12.  On the ccnrrarv.
fulorgenstern became a social scientist w'ho had written sorne papers, published first in
Austria and then in Llnited States. x,here he rvas forceC to emigrate, containine a radical
cr: i t ic ismof neoclassical theor\ ' .  And i t  w'2s. iust this contr ibuticn that proviCed a basis
for the application of von Nenmann's mathematical insigtrts to econornics.

So as to describe Morgenstern's cr- i t ic ism, i t  is useful to discuss each of i ts
principal themes in turn ignoring the chronological sequence of their exposit ion. They

9 Accor<iing t() Schctttcr anci Schrr odraucr. thc seconcl
proof ' t i rai gcncrai equi i ibr ium can bc rcprcscnrcr- i  r i rrougir a
Scitoi icr-arrd Se irr i  i idi ; tucl- ì980. ,48í)).

l ( )  F . , r  a  r e c e l ì t  l r i s i t i l r  u f -  r a r n e  i ì t c r i r r ,  s c e  t i i e  r u i c e
(Ar- t rn iurn 1987).

renalssancc rs aiso imputable to Shubik's
sci.  r>Í '  isoiateci pricc-uri lking agcnrs (scc

tfl' 7'1rc h'ew |tttlgf rrvc "C.[tte Tireur r "

l l  Tl ' t"  17J2 Annual Supplenicr ' ì l  t<> Hi.t t i ;r i '  oj  Pt; l i t i t ' t i !  !- , i ' r ; t tnr i ;- Ì ' ,  cr1itecl br-$/ejntraub ai ir l
dcd icetcc l  t r - ' thc  h is t<r l j  t r l 'g t i tnc  thcr ' , r ] .  c lc i r l . .  c r tcns i , ,c l i ' * ' i th  M.rgenstcrn 's  cont r ibut i rn  to ' ! ' / t t , r t rv  . ,1
( i t t rn .e . ; .  Schot tcr  (1992.9ó-103)  arnd i_conar t i  (199?.  5 i -51)  shar .c  th is  r igr , .  u ,h i lc  l ì r r  Rc l is tab ( ]9c) l
88-tì9) ancl Mirorr"ski (1992, 143-144) Morsenstetn's original contr ibuti6n 9u'3s p,.)t  sg im6611;rpr \
biascd vcrsion t>f- the szìnìc sr.r-rrl is cr.:ntaineti in \,for-scn-stern (197g,t"

i l  nn ant i -nc t r lass ica l  in tcrprc taL ion o l - r 'on Neurnann 's  p i r .pcr  f -or lnc . lcc l  on muthcmatrc l ì
tntì trvi t t i t>ns alonc, as fìx 'eramplc t l tat gircn br Ingra'. t  c Isracl ( lgl i l  ,20O c 24-I\ .  di-res ngt herc
st r f  f ic ient  suppx l r t .  In  a l l  h is  sc ient i f ic  l i f ' c ,  r 'on Neunìunn ne\cr  in tcrcs ted in  economics as a  \c rcncc.
[trtvard wht)nt lris profìlr,rnd anr.l sarcatstic skepticism n'as u,cll kn<tu,n. Whe 1 hc rr,'as inr elr ctl irr it. hc
t r ied to  bu i ld  modcls  erp lo i t ing h is  rcvr ; lu t i r . lnan '  log ica l -mathcmat ica l  ins ights  (sec Kphn and Tueker
1958, Arrorv 1989, Dorc 19tì9 and Punz.o lg8g).
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are the shaky methcdological foundations.
unreal treatment of information ancl, finallv"

In  a rev iew,  ar t ic le

Morgenstern goes back on
extensively quoted:

the lack of the so called lit,es variables, the
the stat ic nature of the analysis.

on Jchn F{ icks'  varrrc and cnpirc l  pubr ishec in rg4l  ,
the subject usins such caust ic rernarks that deserve beins

one of lvlorgenstern's first critical rernarks concerned the research mefhodology
of the neoclassical theory and undoubtedly represented one of the principal reasons cfhis col laboration rvíth von Neumann. In a paper publ ished in rg3;,Morgenstern
discusses the relat ionship between logic, as founded by Russell  and whitehead and
extended by Hilbert' and social sciences. In the first part of the paper, he points out the
hosti le att i t ,cle of economists to'* 'ards Hilbert 's method. while i t  seerns; that other
sc iences are a l ready conver ted to an ax iomat ic  approach,  the mechanical  use in
mathematica! economics of f trnct ional sy'mbolisrn and numerical techniq,es procluces
the repet i t ion of  e lementary errors '  as the adopt ion of  examples and pr inc ip les
transposed mechanical ly from physics and natural sciences, the abuse of sy,rnbols offunction without a real util ity or, in general, the hastily translation of economic concepts
i n mathematical expressions.

I refer to the considerable haziness of economic theorizing, tothe regrettable fact that concepts are frequentty arnbiguous,often used in different manners, thar rrt.i iùìJrrelations are normade clear, and, foremosr. rhat tn" àrru*p;;;; seldorn shov,, aclear relationshìp either to the facts of euéryday life or to thosespecif ical l-r '  col lected and exam;neo. t i  i ; 'J; ; . ial ly rhe la*ercrrcÌrmstance which rnakes th.e appl icabir i ty uno ,ung.- oftheor ies t lncer ta in and contr ibu i " ' .  i " '  t ro 'ac.usat ion thateconomic theory is  unrear  and carr ied out  < in a vacuum>.(Morgensrern td+t. 361 )

Sr'rch a sevei'e criticism does not spare the methodological approach of \/alue qnc{
capi tu l ;  Hicks '  invest igat ion is  deerned l i t t le  r igorous,  because i t  does nct  of fer
indications to deepen the relation between economic theory and ernpirical investisation
and'  besides '  i t  is  a  t } 'p ica l  example of  lack of  prec is ion caused by t radi t ional
mathematics13' Although Hicks states that he has founded a new economic logic. trreabsence of  ax iomat ic  proofs does nct  a l low h im to correct  h is  mistakes.  In  thediscussion'forexample, of the general equi l ib,r iurn model, he does not notice î ,ssrie115
error in the proof of the cleterminateness of the walrasian system, that is the equir alence-
between the number of  unknowns and the number of  equat ions is  nei ther  a necessar \

r - )  " l n s l c a d ,  t h c  r c a c i c r  r y i i l  n < l t  b c  s ( )  \ c r . \  t i c i i g h t c c i  r n  r i c u  o l  r h c  r r h o ì i )  u n - i L t \ t Ì i ì c dc i i f l - icu l t ics  * 'h ich the btx lk , l ' iè rs ;  i i  i s  iu r t . 'g  thc ' r rs i  unrcadabìc  r r r r l ,s  Lh, i  ì * r  e  L- \  e  r .  bccn pL iLr Ì rs i reeì() l ì  cc()n() lrr ic t i rcor t . .  "  (À,íor.gctìsicnl l  9. l ì ,  3íÉ).



nor a sufficient condition for the solution of that model. But such flaws have another

more profound motivation, given by the excessit ,e arnbit ion of Value arul Capita! 's

project:

There is, undoubtedly, in the different sciences a point when it
is stil l too early to try to apply methods r,vhich later on, when
the basis has been more finnly established, rnay prove to be of
greatest importance anC consequently yield greater results.
(Morgenstern 1941, 37 5-37 6)

Nct by chance. the same concept is repeated in the first chapter of Theon, of'Game.s:

Economists frequently point to much larger, more "burning"
questions. and brr,rsh everything aside rvhich prevents them
from making statements about these. The experience of rnore
advanced sc iences.  for  example physics,  ind icates that  th is
impat ience merel l '  de lavs progress,  inc luding that  of  the
t reatment  of  the "burn in9"  quest ions.  There is  no reason to
assume the  ex is tence  o f  shor tcu ts .  { von  Neumann and
Morsenstern 1914. i  I

What is at issue here is the option between trvo different research programmes: is it

better to fol loq, the axiomatic methcd and to obtain, through r igorous procedures,

expected or empir ical ly meaningless results. achieving original interpretat ions only

later, or must real i ty '  already' be studied in i ts various aspects in the init ial  phase of the

cognit ive process? Neoclassical analr srs seems to choose the second option. That rvay,

it incurs sorne criticism, clearly' strmrnarized in Theon: of Gume,s:

a) the formulation of economic prcblems is so inaccurate that it is impossible to

transtate them in axiomatic terms:

b) the simpler mathematicai toois are used improperly, as for the tne!'e coLtnting

of equations proposed by Walras:

c) empirical references of econc'mics are confusing;

d) statements are often treated as proofs.

The second part of Morgenstern's criticism is the most important f,or historical

purposes because i t  concerns the question of the interdependence of economic agents.

ln his earlier L928 book and in his 193-5 article Perfet't Frtresight snd Economic'

Equil ibr irunl4, Morgenstern repeatedl i  claims that the reciprocal int luences among

economic agents make the principle of necrclassical rnaximization inadequate. Such

method is applicable only to a model of market ci la Rohinson Crusoe (von Neumann

t 4  - .I+  Thc Vulua
'l'liertrt' 

of'(iarne.s ticai ri
and CaJti tai 's rcvicn' lMorgenstcrn
itir ihc siuiìc :"irgLin?cnt.

i94i ,  31v-3791 and thc I ' i rst  chap{.cr  oÍ



and Morgenstern I9M,8), in which the decision maker independently determines the

value of al l  variables. With the reject ion of this simpli f icat ion, a dichotomy emerges.

Beside the clead variables that depend on the decision maker's will alone, the model

now includes the líve variables as well, in the sense that it also describes the influences

of other agents' behavior on the decision maker's will. The final aim of the neoclassical

homo oeconotTticns - the maximization of util ity or profit - becomes simply not more

available, because in this setting it is deterrnined by the will of every agent included in

the model; inits place we find a more complex and qualitatively different interpretative

scheme, composed by the solution of various maxirnization problems conflicting among

themselves.

Then, for Morgenstern, it is particularly strange that the Lausanne school has

buil t  a theory of the whole economic system ignoring this essential complication; such a

paradox has been possible because that theory is founded on "far-reaching restrictions",

"restr ict ing devices" or "hidden assumptions" (von Neumann and Morgenstern 19,M,

15), as the assumption of perfect conlpetition or the exclusion of the coalitions among

agents. that make the Walrasian s\ stenì rvcrthless from an ernpirical point of view 15.

These issues are stronglv connected rvith another component of N'[orgenstern's

at tack on the neoclass ica l  theon. .  concern ing the unreal i ty  of  the in format ive

hypotheses. The 1935 paper on econoniic foresight begins with a critical assessment of

the Walrasian general equi l i trr ium model. that is based, implici t ly, on the assumption of

perfectforesight. Such condition is as esseniial as empirically unacceptable:

The impossib ly  h igh c la ims r , r ,h ich are at t r ibuted to the
intel lectual eff iciencv of the economic subject immediately
indicate that there are included in this equi l ibr ium systern not
ordinary men, but rather. at least to one another, exactly equal
demi -gods ,  i n  case  the  c la im o f  comp le te  fo res igh t  i s
fulfil led.(Morgenstern I 935a. I 73)

But also accepting the abstract natui'e of the Walrasian system, the problem of its logic

consistency remains open. In part icular. i f  a model of competit ive economy includes

both strategìc interaction, with the presence of, lit,e vartables, and perfect foresight,

every decision should be the resttlt of an endless chain of conjectural reactions, giving

rise to seif-evident paradoxes. As an example taken from the literary saga of Sherlock

Holmes and quoted by Morgenstern in his 1928 book shorvs, this sequence of " i f- [-

th ink- that-you- th ink- that- l - th ink . . . "  carr ied ad in f in i tum even by only  two agents

endowed with perfect foresight prevents them from making any definite resolution. The

l5  Thr- , r ,  thc  Lausannc schrx l l  ar i r ic ls  " thc  ren l  c t i l ' f i cu l t r .  anc i  c ica ls  w ' i th  a  verba l  prob lcm,
rr lr ich is r irr i  t l iccnrpir ical l l  givcn i ;nc."(tr in ì icuntann and N' lorgcnsicrn 1944, 15' i
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only solution to this indeterminateness is given not by an act of knowledge but by an

arbitrary decision which breaks this chain of conjectures. According to this view, it is

necessary that economics deals extensively with the limits of the agent's computative

and informative powers whereas the Walrasian theory, ignoring them and assuming

perfect foresight, creates a science that treats its principal problem as solvedlfr.

The last part of Morgenstem's criticism of the neoclassical theory is a further

effect of his attention to the processing of information. The absence of dynamic

considerations in alrnost al l  the economic models is a l imit so impofiant as to induce

Morgenstern to use tones that are not excessive to describe as radicat :

I t  is clear that a theory of equi l ibr ium which "explains" only a
stat ic '  si tnation, which is given as unalteral>le and which,
because of this basic assumption, is completely unable to say
anything about the economy^rvhen a variation occurs' is utterly
unlmportant from a scienti f ic point of vierv. I t  woulC harcl ly
deserve the names of theon and science. ( lVlorgenstern 1935a,
1 80)

But even if time is implicitly introduced. as in the Walrasian process of price formation,

one needs to impose unreal assttmptions such as the inf inite velocity of agents' reaction

of tàtonnement. Morgenstern returns to this subject in his article on Vulue aru!Cctpital.

As everyone knorvs, Hicks dedicates a large part of his book to create a ne\\/ dynamic

theory, but the reviewer, although he recognizes the great dif f icult ies involved in this

a t tempt ,  j udges  i t  unsuccess fu l  l o r  tuo  reasons :  the  f i r s t  i s  tha t  H icks  de f ines

expectations without introdtrcing either r isk or uncertainty; the second regards the

vagueness of  the concept  of  p lan consis tency,  f rom rvhich dynarn ic  equi l ibr ium

depends.  Both cases ra ise essent ia l  problerns that  F{ icks avoids by tauto logica l

staternents.

When Morgenstern rvas w'r i t ing this last art icle, he had alreacly begun his

col laboration with von Netl lnann. Therefore he could make an expl ici t  reference to a

nelv methodlT created rvith the principal aim of overcoming some weaknesses of

neoclassical economics. But, as the next section is going to show, game theory is not

the only proposal of Morgenstern to achieve this end.

ìÓ "Shcluici  compiclc ioresight bc an inci ispensablc posrulatc i-or thc crcct ion oi '
coui l ibntr l l l ,  l l ' lc l t ,  t l tcrc rcsults ihat nidcr paraclor that thc scicncc has alrca,Jr positct l  thc
is l ' i rsf.  to investigate; thal,  u' i thout Lhrs assumption, thc objcct coulC ni)t  c.. i i : ; t  at al l  ìn
speci t'ic:rllv consiclcrcrl." (Mrtrgcnstrern I 93-5a, 1 7.5,l.

l7 "Th" pr-oblems involvci i  arc of 'qrr i tc ev:cpfional i l i f ' f  i r :ul tv an<l rcscmblc
lhcorv of- samcs" (Morgcnstcrn 194l. 3t l0).

thc thcrln ol-
ob jcc t  that  i t
l h ^  - ^ . r - i ^ , ,r r r u  r r r L u r t t  r r c .

c lose l r '1 f tosc o f  lhc
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The proposals of a visionarvl8

So far Morgenstern has been considered an economist who preferred to stress

cri t ical tones rather than constructive ones. The principal reason for making this

judgement is the inf luence of the paper publ ished in 1972, in which Morgenstern

offered an agenda for future research, listing thtrteen critical points in contemporary

economics. There is l i t t le doubt that in his work the eff icacy of the proposals ci id not

match the clearness and the validity of the criticism. Such an asymmetric contribution

corrld also explain some faults contained in the Theory o.f Game.r. Concepts objectively

unsuitable for economic theory. as the excessive emphasis on cooperative games, the

abuse of minimax theorem or the transformation of non-zero-sum games into zero-surn

games through the art i f ice of the f ict i t ious player, were more an effect of von

Neumann's  instances of  formal  per fect ìon than the product  of  the creat ive ve in.

evidently uncertain, of an economist in a crisis of scientifìc identity like Morgensternlg.

But in the '30s ancl '40s he u'as able to put forn'ard. for every cri t ical judgements just

described, as many proposals for changing the foundations of economic theory.

To begin, Morgenstern tr ies to correct the neoclassical methodological f larvs

through trvo proposals: the first is /o,gi stic'-r and the second is the respect of a starulalí

r$ nndesf,in economic research.

In the 1936 paper, Morgenstern claims the opportunity to introduce the

Hilbert ian logic in social sciences, because i t  al lows a meaningful progress as respect

Aristotel ian and scholastic lo_gic. Being the empir ical laws of nature and society

fundamentally inexact, only exact methods of reasoning are able to assure strictness and

coherence in social sciences. The ne\\.' logic or logistics is a purely formal tool that

al lorvs us to recognize with exacti tude al l  the implications of a given set of proposit ions

and to point out the weaknesses of the hurnan mind. Moreover, the axiomatic method

permits us to apply functional mathematics to economics correctly', without making the

formal mistakes of neoclassical theory, and promotes a process of unification and

multidi sci pl i narv i nte gration among scientifi c lan guages.

The .stuntlurd of modesr.r' is the method of research followed in the Theory o.f

Gcunes. Rejecting the economists' inclination to tackle prematu rely hurnin,g questions.

von Neumann and Morgenstern adopt a more lengthened research process:

18 "qu i tc  s impl r ' ,  Oskar  V ior t :cnstern \ \ 'us  a  r is i t>nar \  constant l l 'on thc  l rx tkout  i ' c l r  the ncn
irnd thc rrnusual." (Schtt i ter l9y9?,96).

l9  lv Í i ro lvsk i  (199: ,  143-1{ ' , :+)  pr . r in rs  ouI  thaf .  thcsc cr )n ier l t io r ìb  arc  rc f lcc tc i j  in  s t . , r .nc
contradictorv passagcs ol- ' I 'hertry oJ'(ìontc.t ,  that hl irc a minor part in i is global projcct an\ ' , . \ .a\. . .
Schn r i ( l t  ( 1q90 )  c \p r csscs : ì  m( ) r c  t ' r i t i c : r l  j uc l l cmu , r t .  i r t l r i b r r f i ng  1o  l hesc  e l cmcn ts  t hc  f l t r l r r r c  o l -
economic giÌmc thcon' in thc '-50s.
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The sound procedure is to obtain f irst utmost precision and
mastery in a l imited f ield, and then to proceed to another
somewhat  w ider  one ,  and  so  on .  (  von  Neumann un i
Morgenstern 1 941.7\

The foundation of a theory mathematically rigorous and conceptually general requires at
least three different stages. In the first stase, in which von Neumann and Morgenstern

place their own q,otp20, the applications have to regard elementary models and sure
theories rvhi le empir ical tests only serve tc corroborate the theory. In the fol lon,ing

stage, it is possible that economists analyze more complex problems and may produce

even not  obvious rest r l ts .  But  only  in  the th i rd s tage theoret ica l  rvork can obta in a
genuine success conducive to truthfui predict ions.

On the basis of such an evolutionarl' pattern. the theory of games needs to reach
the second and the third stage to generate original results as rvell. but in the meanwhile
it  permits us to represent models u. i th i i  i 'c variables. The impoftance of this last concept
for economic analysis was alreadr stressed in the 1928 book, as discussed in the
previous section. Therefore lr ' lorgenstern was not simply a facit iwor of von
Neumann's work, but he rvas the principal upholder of the necessity of establ ishing a
strong relation between game theon and economics from their origins. In the revierv of
VulueandCapit{t l , this issue is onlr.outl ined but i t  is clearly pointed out in the f irst
clrapterof the Theov, of 'Gornes. In those pages, game theory becomes the only way to
represent  two otherwise incompat ib le e lements:  a  quant i ta t ive descr ip t ion and a
normative lecture of human actins in strategic interaction condit ions. But the f inal result
is not the re-proposal of the maximization principle mult ipl ied by the number of
plavers, but the creation of a ftrndamentally different framervork in which to introduce
new concepts of solution.

Although Morgenstern did not cffe;'a direct contribution to this project. he tried
to give an original view on a further n,eakness of economic science. His art icle on
perfect foresight, that cr i t ic izes the unreal informative hypotheses of neoclassical
theory, contains a rnodel of learning that. even though formally elementary, seems to
foresee some characteristics of the more recent literature. The starting point is the idea
that an agent may have arbitrary opinions on the correlat ion between his own behavior
and the other agents'.  I f  these opinions reveal themselves wrong, any consequent plan

î0 
"tn" f  ieicl  covcrccl in this ixlok is rcn l imitccl,  ancl u'c approach i t  in thc sensc oi mrxlcstr.

l V c d o n c l t r t i l r r v a t a i i  i f  t i t c r c s u l L s o l ' o u r s t u d r  c o n l o r r n r u i t h v i c w s g a i n c c i  r e c e n i l r o r i r e i d f ì ; r a l r > p g
ttt t tc. l ì ; t ' r i ' i t t i r t  is i t l tpol ' tartt  is ihc ar-at lual r, ici t- loprncni rt f  a thcol.\ ' ,  bascd t.r1 a car-cf 'ul  analrsis of ' t1t.
t r r . i inan crcr \dar  in tcrprc t ; - r t iono l .cconomic l 'ac t . r .  Th is  prc l iminarr ' .s taec is  ncccssar i l -n  l ic t t r i . t l i r ' .  i .c .
thc  phasc o l ' t rans i t ion f 'n . ;m unmat l rcmat ic ra l  p laus ib i l i tv  cons i6erat igns t . -1  thc  formal  pr .ccdurc . f '
mathcmatics. " (r 'on Ncumlnn and N,lrrrgcnste rn 1,q44, 7).
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is doomed with great probability to fail. A failure gives rise to a former opinions'

change,, that is repeated in the following periods until anv improvement in incliviclual

welfare is possible. This process of trial and error has the aim of reaching a situation of

stability even though nothing guarantees its optimality.

A noticeable feature of thís model is the introduction of highly instructed

strbjects, that are able to evaluate the consequences of their own behavior without being

provided with Walrasian perfect foresight. The result ing incomplete knowledge

impcses the use of the principles of subjectir , 'e rat ional i ty. So as to clari fy this point.

Morgenstern makes reference to the concepts of technical prevedihilirt, and effec.f it;e

prevedihilih,: the former is founded on the endolvment of information common to all
agents. the latter depends on the former but it varies from agent to agent according to

the level  o f  leaming reachecl .  This  d is t inct ion impl ies that  every agent  possesses the

same objectively correct model of the world, but that a dif ference between this last

model and the subjective ones aiso exists.

{n an art icle on Morgenstern's scienti f ic heri tage (Schott"er L992), the author

ascribes to this model the merit  of having anticipated the rat ional expectat ion common-

rnodel solution, but at the same tirne he ar-eues that Morgenstern would have rejected it:

N{yfeel ing is that Morsenstern would have been more incl inecl
to think of the agents in the r,vorld as adhering simuitaneously to
many theories and to think. in tmly Austr ian fashion, that màny
subjectively correct models of the real world exist, reality being
determined, in part.  br- the dif ferent subjective modèls that
people. use. A sunspot model might even be closer to the type of
analys is  he might  have envi5 isned.  Hence.  whi le  in  some-sense
the theory of rational erpectatiott equilibrium rvould have been a
very welcome et 'ent  for  Morgenstern s ince i t  deal t  yv i th
precisely the problem that f i rst aroused his interest in game
theory, i ts treatment in the profession might ult imately havé left
him dissatisf ied. (Schotter 19812, p. I  l0)

F inal ly ,  Morgenstern contr ibuted to the founclat ion of  a  dynamic theory
identifying three different lines of research. One is an outgrowth of game theory for it
re gards the dynarnic charactei '  of the concept of strategy. In a passage quoted from a
1949 Kvklos paper, Morgenstern states.

A st rategy envisages successive moves made in  response to
expected mov€s and countermoves of the opponent, só that the
descript ion of a pla\,  alreadv takes cognizanòe of i ts extensiorr
over t ime. For that reason i t  is not aprirr i  clear what is meant
$:l  a "dynamic" theon' of games is demanded. (Morgenstern
1949, 307)
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A second tentat ive proposal to describe dynamical ly a stat ic economic concept is
conta ined in  Morgenstern (194S) and prov ic les an or ig inal  descr ip t ion of  the
reconsti tuted demand function introduced by Al len (1938) and developed later by
Shubik (1959a). The thircl  suggestion is the object of a 1935 paper concerning the
reiations between time and value theory. However, these two last contributions have
serious limitations in respect of the solution of the problems which they deal with. The
demand function does not become a useful tool of analysis, while the scheme presentecl
trtThe Time Moment in Value Thertry is a quite vague attempt to classify the temporal
relations between income and consumption. In both cases. Morgenstern,s conclusions
recognize the temporary valtte of his proposals postponing a real progress on the same
subjects to subseqnent research.

In the l ight of this discussion. Morgenstern appears an author more incl ined to
be a cr i t ic  of  the standard economic theory '  than a promoter  of  new iCeas,  but  th is
judgement does not reduce the imponance of his principal contribution, the. connection
between the appl icat ion of  game theorv to  economics ancl  the abandonment  of  the
orthodox conception of econonric behal,ior.

The rebirth of the heterodox vocation

In a recent attempt to analvze the state of the discipl ine, Robert Aumann ( l9g5)
clef ines game theory as a losical-mathematical tool employed to elaborate a normative
theory of rational behavior in conditions of strategic interactioq. He takes the 'iew that
the economic appl ications of game theoT are characterized by o conception of strrnq
rational i ty. So as to clari fv such notion, Aumann discusses the dif ference between
hrtmorutional i .rand hrtntosapians; the f irst,  a mythical f igure, would represent, for a
long process of historical accumulation, the f i t test tool to formally describe some
aspects of the behavior of horno .supien.s, that is the real one. The theory of games, as a
normative discipl ine, confines i tself  to deal with homrt rat ional is and would have
descriptive power only as far as honto .supien^s coincicles rvith homo rationctli.l. Being.
ìn Aumann's view, the rat ional i t t ,  pr inciple and the ut i l i ty maximization nearly identical,
it ensues that game theory has clescriptil 'e po!\,ers <xry if h,mr.t sttpiensis a max imrzer.

But both the identi ty between rat ional i ty and maximization and the outr ighr
acceptance of  the maximizat ion pr inc ip le as a descr ip t ion of  the behavior  of  hrm,
sapiens are anyth ing but  ev ident  a l legat ions accord ing to Morgenstern,s  v ierv.  I f
interpreted correctly, his attack to the neoclassical system is incleed directed more to i ts
rvhole structure than to single elements. Abstracting from the rnethodological matter.
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Morgenstern's argulîents defend a descriptive conception of economic theory against a
conception of strong rationality as that describecl by Aumann. Moreover he shows that
besides weakening the neoclass ica l  bu i ld ing,  the appl icat ion of  game theory is
incompatible with his mainstà!, that is the principle of constrained maximization.

This statement undoubtedly characterized the Thertr! o.f Gumes as well. In its
f irst pages' the authors declare that they want to show how economic behavior , , is in
many respects quite different from the way in which they are conceived at the present
t ime" ancl to propose soltrt ions that "diverge considerably from the techniques appliecl
by older or by contemporary mathematical economists" (von Neumann e Morgenstern
1941,  I  ) '  Af ter  a fer 'v  pages,  they deal  again wi th the same point ,  s tat ing that  in
presence of at least two economic agents,

each part icipant attem_pts to maxi mize a function (his above_
mentioned "result") of rvhich he does not control ai l  variables.
Th is  i s  ce r ta in l y  no  n rax imum prob lems,  bu t  a  pecu l ia r  and
d isconcer t ing  m i r tu re  o f  severa l  con f l i c t i ng  -u* ì *u*
problems- Everv parr icipanr is g' ided by anoth.."prin. i f i"  uno
neither determines all variables lnicn affect his intàrest. 

'

Th is  k ind  o f  p robrem is  nowhere  dea l t  w i th  in  c lass ica l
mathematics. we emphasize at the r isk of being p.aunti .- i t ,ut
th is  is  no condi t ional  mar imum problem, no p-roblem of  the
calculus of 'ar iat ions. of functional analysis, e.tc. I t  ar ises in
fu l l  c la r i t y ,  .even  

jn  the  n ros t  "e lemer ta iy " ' s i tua t i " ; r , - " .g . ,
r'vhen all variables can assuîne only a finite"number of values.
(von Neumann and N4orsenstern 1 944" l  l \

f  n this quotation, i t  is easy' to see Morgenstern's inf luence, even i f  the
giving up the maximization principle inspires many other proposals of that
use of mixed strategy to represent the hluff' or the arhirrcrt nct invoked in
(1935a.  l '74) ,  the in t roduct ion of  coal i t ions or  the proposal  of  min innx
method of solut ion for al l  kinds cf same21.

Then, i t  is not surprising that Morgenstern confirmed the same view many years
later' In the article pubtished in I g72, "Thirteen Critical points,,, the first critical remark
concerns the inadeqtlacy of the principle of constrained maximization for a social
science such as economics, even if thirty years after Theon, oJ'Game,r, as Morgenstern
himself writes, Samuelson st i l t . f  udges i t  a basic tenet in his IgTZNobel lecture.

Therefore, the introduction of game theory into economics for its first upholder
is a succ:essful attempt to reject the principle of neoclassical maximization in 1a'our of
qual i tat ively dif ferent tools, as those consti tut ing recent game theory. But this vie*..
clashes, for example, with Aumann's posit ion:

2l Tht stress ctn rnirútrtd-r is attr ibutabic to VOn Ncumann, $'ho haci aircad\ propK)scd i t  in his1928 papcr t. fincl a detcnnittccl s.lutittn to tltc gornes of "trrore,gr, ' 'ti rlc)i to iVforgcnstcrn, *.hrracccptct l  openl" ' thc princrple ol ' indclcrminacv in smial sciences tr".  s"[, i l " ;  i9-J2. ;ó;-: ,)g)

necessity of

book, as the

Morgenstern

as a unique
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The Nash equi l ibr ium is  the embodiment  of  the idea that
economic agents are rat ional; that they simultaneously act to
maximize their ut i l i ty. (Aumann 1985,43)

Such a strict logical connection betu,een game theoretical rationality and an orthodor
conception of economic rationality is quite simply non-existent. Only in the latter, ancl
insofaras i t  is permitted by the r igid neoclassical hypotheses, i t  is possible to clef ine a
maximizing behavior as rational. In the former, as it can be interpreted on the basis of
the Nash equil ibr i trm, the decisive condit ion to define a choice as rat ional is that any
player believes that other players do not have a reason to make different choices from
those provìded in eqtr i l ibr i trrn: the sìmultaneity concerns the reciprocal relevance of the
player's choices. not the utility maximization that is an objective subordinate to the first
one. Within game theorY, a simple and dìrect translat ion of the rat ional i ty principle does
not  ex is t  and a norrnat ive theorv concern ing st rategic  models is  unavoidably  the
otttcome of a mixture of percepi ions, conjectures and reasoning, whose representation

is absent from the orthodox economic models.

In a 1991 Econometricu paper. Arthur Rubinstein stresses the importance of,
these remarks to a descriptive interpretation of the retation between economics and game
theory,  but  in  h is  conclus ions he vaguely '  c la ims a more v iv id  psychologìcal  co lour ing
of game theory22. A more concrete l' iew is expressed by one of the discussants of
Aumann's  paper ,  Reinharc i  Sel ten.  w 'ho wr i tes:

Aumann's arguments sound l ike a defense of present research
practices ba-sed on llnquestioned strong rationaiity assumptions.
Even if this kind of theorizing may have to go on-for some time
in the absence of superior alternatives, a rèdirect ion of efforts
towards the developmgnt  of  a  descr ip t ive theory of  game
behavior seems to be desirable. (Selten 1985.77\

So as to criticize Aumann's .sopft i.sticateclrationalism, which is different from the rmive
rational ism of those who regarcl the maximization principle as self-evident, Selten refers
to the more recent experimental l i terature, whose results weaken the empir ical
plausibi l i ty of the principle and impose the development of a descript ive game theory.
Selten's own contr ibution in this direct ion is well  known, and has been documented as
complete theorie.s and ref inements of Nash equil ibr ium in the handbooks of same
theory- But, replying to Aumattn, Selten rnentions other contr ibutions. snch as Nelson

22 "Thur, if'a gamc in the ibrmal scnsc has anv cohcrent interprctation, it hi,us to bc unclcrsttxxl
t i l  include expl icl t  data t ln thc plal 'er 's reasolt ing processes. Altenratirgl l ; ,  u€ slrt iuld lclc; nrgrc t ietarl  i rr
thc dcscriptitln of thesc rcasoning proccclurcs. We arc attractccl to gamc ti",.rr1' bccausc it dcals ri rth the
mlnd.  Inc< l rp t l ra t ing psvcholog ica l  e lcments  r i  h ich r l is t ingu ish our  minc ls  f rgm machincs 1  i l l  makc
gamc thct l rn 'cvcn m() re  erc i t ing and ccr ta in lv  mr t re  nrcaningf -u l . "  (Rubinste in  1991,923) .

l 6



ancl Winter' s evolutionary model ( 1982) and Tietz and Weber's limited rationality

(1e72) .
In addition to these references, it is possible to add other examples of economic

applications of game theory that weaken or remove the principle of maximization"

A first instance is represented by the various behavioral theories c{erived from

experirnental economics, a discipl ine that besides i ts foundation also draws i ts principal

interpretative schemes from game theory23.

Whi le  th is  re lat icn appears main ly  formal ,  more substant ive examples of

heterodox applications of game theory belong to the research area founded on variations

of the classical Prisoner's Di lemma (Campbell  and Sorvden 1985). A part of these

lvorks deals with forms of limited rationality and assumes. for example, that deviations

provoking sl ight gains can be ignored (Radner 1986) or that players are provided rvith

hourule1recal l  ( l ,ehrer 1988). A dif ferent <i irect ion of research f inds a meaningful

outcome in the proof  of  the st rategic  importance of  reputat ion,  g iven by Kreps,

Milgrom, Roberts anci Wilson (1982). The presence of altruist ic motivation is also a

consequence of  d1, 'namic consic lerat ions in  wel fare economics,  as the d iscussion of

Pr isoner 's  Di lernma in Sen (  1970)  and in  Axel rod (  19S4) expla ins-  By apply ing

repeated games and folk tl 'tt,rù't,nt this literature provides itself w'ith means to formall,v

support the cooperation betu'een economic agents.

But the most interestins research area for present purpose is learning theory. An

ins ight ,  drawn by Kreps (1990.  169-182) ,  g ives an in tu i t ive understanding of  the

importance of game theorr, to this f ield. A fai l ing of most learning models that do not

use game theory is to consider only' competitive situations and sequences of temporary

equi l ibr ia .  In  that  w/2) ' .  the agents '  behavior  must  be der ived deduct ive ly  in  order  to

respect this interpretative framew'ork. On the contrary, game theory altows adopting the

inverse process of reasoning of f ixing both inductively and deductively the assumptions

of behavior before and the n modelling the learning procedures. Moreover, game theory

permi ts  us to  descr ibe c l isequi l ibr ium s i tuat ions and to expl ic i t ly  inc lude the mutual

influences among economic asents. Such a greater generality of application explains the

recent development of game theoretic learning models, which are going to replace the

literature on learning in rational expectations models24.

A common hypothesis present in learning models is to include myopic pla,r 'ers.

that maximize within every single period. This reference al lows this short l ist to end

ment ioning the at tempts to  or ig inal l l ,descr ibe dynamic inconsis tencv.  Strch problem.

discussedfirst l f i  by Strotz(1955-56). has been studied by means of game theon' into

23 F,rr an account ol-thc ongins clt 'crpcrime ntal ccttnomics, scc Inncrccnti  (  I994)

24 Bcs idcs thc  las tchaptcro l -Krcps (1990) ,  a  rcv ic lv  o f ' l carn ing s t ra teg ic  models  is  c t ln ta incc l

in  Bat t iga l l i ,  G i l l i  anc l  l " lo l inan (1992) .  For  thc  compar is<>n u ' i th  thc  ra t iona l  erpccta t ions modcls .  the

rel'crencc is S:.rrsent ( 1993).
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economrc pol i t ict by Kydland and Prescott (  Lg77),but the ut i l i ty of such application
had a l readl 'been st ressed by Phelps ancl  Pol lak ( l96g) ,  pe leg and yaar i  (1973)  ancl
Hammond ( 1976). So as to classify these contributions25, it is useful to resort to ananalyt ica l  f ic t ion:  a dynamical ly  incoherent  behavior  or ig inates beca*se an agent
behaves as if he is composed of more selves that alternatively determine intertemporal
decis ions"  on th is  account .  a  process of  ind iv idual  choice could be analyzed as asituation of strategic interaction. A further consequence is that the solut ions of the
dynamic incoherence problem could correspond to cl i f ferent cr i ter ia for ordering thesuccessive selves of the same agent. This approach al lows to tackle a variety ofpsy'chological problems ignorecl by the orthodox economic conception of rationality, as
self-commitment, wishful thinking or akrasia26.

These brief references support the t'ieu' that the theme of imperfect rationality, -
which may be l imited, procedural '  quasi-rat ional i ty and so on - is a fert i le ground forimpro ' ing the contr ibut ion of  game theory to  economics and for  reaf f i rming afundamental component of Morgen stern,s ori ginar project.
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