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v ABSTRACT

This thesis contains foor relateq.but se]f-con;ained essays, plus a s

short id%roouctory chapter. Thg central ‘theme is the rationality of

. agents' folrowing_ru1e§§“2§ oppesed to discretionary action, in contexts

“where optimal plans’ under rational;expeotations‘are time-inconsistent.
* The first essay eiaminos the ratiooé1ﬁty of keeping promisgo' and of
t rusting thoélpromisogjwi]] be kept. The second essay argues that social
instituoions ar:wrdentical to agents: following, and oeing be]igved to
fo]low, rules of action, and uses tois perspectivé to analyse the exis-

1

" '| tence of property rights.. The third essay uses the assumption of cost]yf
monitoring of worker malfeasance and henc; imperfect trust to explain '

R ; non—compensatiog wage-differentials between identical workers and equi- :
1ibrium unemployment. The fourth essay presents a theory of strikes as
the consequence of the rules of action 'followed by firm and worker to

enforce a contingent wage contract under imperfectly symmetric

information,

SR ¥ ¥ S S
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This thesis consists of four essays:
| 1. "The \Ratio\"nality of Promises”
. 2. “An Economvc Explanatmn of the Nature and Ex1stence of
Soc1a1 Institutmns )
'3.‘\ "'Tr_ust,‘wages and Eranoyment'f .-
4, "'.An Equilibnium‘ Theory of'Strjkes"

~
1

Each essay. can‘be.read independently.-, but the full impl 1—cations of;each

essay can better be understood if they are read together.' i’his intro-

ey

duct:on br1ef1y descmbes the contents of each essay, and explains how
they are related . . B} o

1 The second essay is the_key to the thesis, The first essay provides

a foundation for the concepts and arguments used in the second essay. :

L

The th1rd and fourth essays explore extensions and apphéatwns of the
“basic approach deve1oped in the second essay.

The second essay seeks to explain what social mstitutions are,. and
vthy they emst The term "socTal’ ms%;tution is meant to cover such

\

thmgs as 1aw, 1anguage1 governments nations systems of etiquette,

bidding procedures‘ monetary exchange, contracts, clubs, corporations,

+

‘etc.,lbut for s1mpHcity the essay discusses one part1cu1ar type of

vsocial mst:tutmn, of “obvjous relévance for economics - a '_system \of‘

PR RN
)

. pr0perty rpghts.

~ ¢

It mtght be argued that an economic theory of the nature and exis-

R © tence of ‘property rights already exists: Demsetz (196‘7 P 350), for

'example, fhas argued-tha’t- ;'...prOperty rights develop to 1nternaHze'_

!
externahties when the gains of 1nternaHzation become 1arger than the

cost of finternaHzation. This theory, 1s a par‘ticular 1nstance of a

genera] dpproach which argues that the socia] institutions which exist do

LA - e . I . - PR - P - o e e o=

J
I _. " . . 0 "u . . ‘ ) )
- , - .. ol
R R




s0 because they 1ead to a more efffcient allocation of resources than any

o - alternative; G1ven the valtd)ty of th1s -approach, it would suffice

e merely to speil out the beneflts and costs of alternat1ve 1nst1tut1ona1

' arrangements, show1ng that the net benef1ts of the ex1st1ng institution
exceed that of its potent1a1.compet1tors, to c1a1m to have explajned why

that’ 1nst1tut1on ex1sts. Lo S
Th1s general approach is. known as Functtonallsm. One exp1a1ns the
-ex1stence of an 1nst1tutton by exp1a1n1ng its funct1on. Economists who

fo1low this approach are merely functionalists who assume that eff1c1ency

is the relevant funct1ona1 cr1ter1on.

Any functionalist theory is incomplete in that by exp]afning the _.
- consequences of the'existence of an institution one does not ipso facto

explain the causes of the existence. of that 1nst1tut1on.1 Any funct1on~

alist explanatlon must be supplemented by a theoryewhich links those con-

Q

sequences-w1th the cause, “One cand1date for'such a 11nk would refer to

the qntent1ons of the agents who created the instttut1on. Real1swhg that

.

a]l wou1d be better off under some system of property rights, agents co]-

)

1ect1ve1y agree to create such-a system, A second cand1date for such a

A L 11nk wou]d refer to some se]ectron process.‘ Less eff1c1ent 1nst1tut1ons,

)

tend'to lose membersgto more efficient compet1tors;'so,that only the most*

———

\ . Y“ \efficTent’sorvtve.z.‘ ) ) )
N ‘ f: There are problems with both candidates for a theory_to Tink Conse-

quences with causes. The intended-consequence expTanafion seems to pre~

?

\suppose a high degree of ‘wisdom and foresight on the part of the»founders

!

N of an 1nst1tut1on. The survivalist’ exp]anat1on seems” to- 1gnore the pos- = -

s1b1lity that sociaT 1nstitutJons might be natural monopo]1es the exis-
tence of the current 1nst1tutions may preclude the creation of a more

- ) B eff1c1ent compet1tor. A system ‘of pr1vate and of common property r1ghts

L~ —l - e -~ v [ S -~ i - — - e —

w




or SubJéCt to no 1nst1tut1ona1 constraints at a11

~ .
v ~ N

: e 8 : L
cannot coexist on the same area of land.” No bne agent can leave to join

" a ‘hypothetical competitive institution.. Either all leave. together, or

-

else nobody does., °
If these cr1t1c1sms are accepted then .the functxona11st account
Toses much of LtS va14d1ty.\ The cont1nued ex1stence of current institu-

’

t1ons may result as much. from 1nerty§ due to 1gnorance of alternat1ves or

~to natural monopo1y as 1t does from their eff1c1ency. A]though it is

always poss1ble to save the axiom that exist1ng 1nst1tut1ons are eff1-

Cient by 1nvok1ng '‘costs" of change, much' of the axiom's simplicity and

' empirncal.content’wou]ﬁ thereby be Tost.

/

" These criticﬁsms aside~,however thera is a more fundamenté1 ﬁnade-

quacy in the funct1ona11st approach The functlona11st account views an

_1nst1tut1on as def1n1ng a set of constrawnts on the behaviour of 1nd1v1-

‘dua] members of that institution, Their behav1our subaect to these con-

stra1nts leads to an allocat1on 5 0f nesources more efficient than woul

their. behav1our subJect to a d1fﬁerent set of 1nst1tut1ona1 cons aints,

»

3 - The fallacy lies in

thinking .of. these constraints as ex1st1ng 1ndependent1y of the actions

. and be11efs of the 1nd1v1dua1 agents who act subject to those -con-

: stra1nts.— Institutional constra1nts are conceptually dist¥act from the

1

_bricks and" mortar.of the constra1nts of _our physical environment. That

gli_hooTo_gajn if all acted within the ingtitutional constraints does not

entail that~each’Woold gain if hg_;ere to do so. . .,

Who defines the constraints? Who enforces them? Why do they do so?

~ These are the questions which must bé”addressed.if we seek to explain the

existence of social institutions, It’ is no .answer to suggest that pro-

perty rights are oefined and enforced by the state. The state is itself

a social institution, the existence o//thch cannot be presupposed if we




seek 'to reconcile- the eiistence of social institutions with the methodo-

1Og1cal assumpt1on of rat1ona1 1nd1v1dual actnon and belief. who defines,

~ o v ~

the state7 Nho enforces the def1n1t1on7 - ;. - .-

e N x

Soc1aT 1nst1tut1ons do not ex1st 1ndependent1y of the act1ons and

‘ be11efs ef the 1nde1dua1 agents who compr1se the membersh1p of that

© 4

1nst1tutaon. If no one beT1eves~1n the ex1stence of property r1ghts, or

L3 R

.makes any behav1oura1 dfst:nct1on between h1s and othérs property, then

LR

. t1onal constra1nts -are not 1mposed. exogenous]y on the game played by’; "'

property rlghts do “not - ex1st CBat then what 1s it that an. agent be11eves
9

‘:when he be11eVes that someth1ng is not hls property7 What is it that he

does when he v1o1ates another S prOperty r1ghts? why does he ho?d these .
be11efs? Mhy does ‘he make this behav1oura1 dast1nct10n7 The 1nst1tu- :

M

rat10na1 1nd1vadua1 agents. The esttence of the institution is 1nstead o

~ ,u

T a feature of the outcome of the game -~ some descr1ption of the bellefs

"held and act]ons taken by the players in the game's equ111br1um.' Whata

sort. of bel1efs and actwons are these that const1tute the ex1stence of a

. social. fnst1tut1on7 Is it ratnonal for 1nd1v1dua1 agents to ho]d those"

A -

~

- - -

beliefs and perform those actions? These are the qnestlonSvaddressed 1n‘.

) the second essay of the thesis. dnly an answer“to these questions Gan

L]

<

fully explain the naturetqnd éxistence of soeqal 1nst1tut1ons.4 g

To answer these quest1ons the second essay pos1ts an 1n1t1a1 “state

~

of nature” - a state of affairs in wh1ch all social institutiops are

- Ay N ~
~ . >

absent. Building on previous analysis,s we explain why life in the state
of nature~is nasty, brutxsh and~short.“- Mere revelation of the inef--

f1c1ency of the state of nature compared to an allocation in.which agents

face .exogenously 1mposed constraints does not suffice,’ however, to

e

ekplain why socia1 1nst1tut1ons exist . To exp1a1n why property rights

exist we must show that the state of nature is not an equ111br1um state -

[P S - ~ —g




-

B - : : o ’ E L9 o —, > . o . [
“that individual actions- and beliefs ‘therein are ‘ndt chosen rationally.
We argue that individua1s in the state.of .nature are’ irrational in -

fa111ng to fo]low ru]es of act1on..‘“ S _' .

N
LN N . . ~

In eschew1ng d1scret1onary act1on in favour of fol]ow1ng a ru]e "the |

1nd1v1dua1 sacr1f1ces h1s freedom to- act so as to max1m1se h1s ut111ty

* -~

given the (rat1ona1) expectatnons of others in order to 1nf1uence expec-
tatuons of others vaa his cho1ce of the rule of act1on to wh1ch he-core'

m1ts himself The performance of an act1on spec1f1ed by an opt1ma1 ru?e

is genera]]y 1rrat1ona1 except 1nsofar as 1ts performance is requ1red to

ma1nta1n other s’ expectat1ons that “that ru]e w1]1 be fo11owed in future.

’

The equ111br1um where1n 1nd1v1duals rat1ona11y fol]ow such ru]es ‘of

'action and - rat1ona11y bel}eve that others do 11kew1se, 1t is argued, can’

A}

'—Justtflab1y be sa1d to be an equ11rbr1dm 1n wh1ch soc1a1 1nst1tut1onsﬁ'

"ex1st Soc1a1 nnst1tut1ons are thys theoret1ca] constructs, shared by,

. social theor1st and social agent alike, which perm1t “as if" explanat1ons
of agents' act1on when agents follow, and are be11eved to foJ]on,'such'

rules of action. The mistake of functionalism-is 'its: granting these
theoretical constructs a concrete and independeht existence, - . Social

1nst1tut1ons are not features of the env1ronment they are theor1es about

hd | ~

what -agents bel1eve and “how they behave. -

- N

The apprq%;h to the study of soc1aj 1nst1tut1ons adopted 1h “the

second essay rests on a d]st1nct1on between d1scret1onary actwon and '

following a rule. Th1s'dlst1nct1on is deve]oped‘rn,the first essay.under‘
the guise -of the following questfon: '?Nhy do agents eyer'keep their

promises?" ’ . RN LT T
. . \ - ' , . . .
“An agent, who is be11eVed to ‘keep his prdmises ‘can infiuence

another's expectatlon concern1ng his future act1ons by prom1s1ng to per-

form those future act1ons; By thus 1nf1uenc1ng the other S eXpectatqons

—— - -~ - P - [ ,7_1,
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‘he can inf]uence the other's 'current action, When tomorrow arr1ves

however the aims an agent sought to ach1eve by promis1ng have already

A

been atta1ned. . why shou]d he keep his prom1se7 Why should others

,ratlona11y expect him to do- so7 -The- prob]em is’ thdt of * the "t ime-

1ncons1stency of optimal plans under:"r:ational'expectations.6 The tuturek

act1on to wh1ch I would today opt1ma1]y revea1 myself comm1tted does not

‘ generally c01nc1de with that spec1f1ed by 'my future opt1ma1 plan.- Cou]d .

it ever be rat1ona1 to follow the rule spec1f1ed by one's past opt1ma1'

“plan? Could it ever be rational to conform to constra1nts which everyone

k nows to be purely 1mag1nary7 Could it ever, be rat1ona1 to be11eve that

another wou]d do’ so7 '

' ' . - ' N ~
. - .

Assuming that agents do not have a taste for keep1ng prom1ses the

\

only reason an agent m1ght have of keep1ng a. promlse IS 1f h1s do1ng so

“or fa111ng to do so in th1s 1nstance m1ght 1nf1uence others expectations .

1

concernTng whether he w111 keep future prom1ses. If it could be kn0wn a

s

‘_pr10r1 whether or not an agent w11P keep h1s future promises then he

; would have no 1ncent}ve to keep his current prom1se. This demonstrates

- ¢

> Yo

: that there ex1sts one equ111br1um in wh1ch it ‘s, known that agents w111-

N\

never, under any c1rcumstances attach any. nmportance to thexr hav1ng

,promtsed Know1ng that everybody knows they w1ll never keep the1r

4

prom1ses, they never do,,and the soc1a1 1nst1tut1on of promlsqng does not

'ex1st However it is a]ﬂays an opt1on for an agent with free will to

@ 1.

,destroy th1s equ1]1br1um by keep1ng a promise and thereby destroy1ng the

po§51b111ty of hav1ng a pr1or1 knowledge he forCes them to look to his,

past compl1ance w1th prom1ses as a gu1de to h1s future comp11ance Just

/as he 1ntends Rea11s1ng thts 1ntent10n others reallse ‘that he now has

A A 1

an 1ncent1ve to keep h1s prom1ses in order to ma1nta1n their be11ef that

he w1]1 do S0 in future whach aga1n, 1s Just what he 1ntends them to

-, e L S P
I . - -
t . N - > ' )

.



‘and quantities of ‘goods exchanged. -

\]

realise, It can, therefore, be rational to follow the rule of promise-

keeping, and hence can be rational to believe that another might do so,

though this belief can never be a priori knowledge. ¢

In following a rule an agent forgoes his freedom to maximise hiw
uti]%ty~subject to the natural informational env;ronment, in order to be
free to create an artificial. informational environment via his reQea]ed
commitment to a rule. It is this creation of artificial informational
environments which 1ies at the heart of all social institutions - of
which the institution of promising is the most Basic.

Exchange is the exchangg of property rights, and therefore pre-
suppo;es a system of property righfs. A system of property rights, ]ikg
any social Hnstitution, is maingained in existence only by agepgs' fol-
[owing rh]es of action. An agent will rationelly follow a rule only if
the value of maintaining his reputation for doing so exceeds the benefits
he could obtain by departing f.rom the ru]e; The'first and second egﬁays‘

-

assume that the values of-agents' reputations can be sufficient never to

N

impose -a binding constraint on the form of rule an agent might credibly

P
follow. This assumption cannot hold generally. If an agent gains little
«from‘peing pélieved to keep his promises, if he can gain a lot from vio-

‘.1ating a promise, if the probabi]ity‘of a violation's being'deteéled is

Tow, and if the future benefits from having a reputation are discounted

it a high rate, then the promises which the agent would like to mgée may

not be credible. The third essay- in. the thesis: jTrust, Wages, and

Employment,” illustrates the implicétiohs-of limited trust on the prices’

LS

i \

* We considef a labour market with a fixed number pf_identfcal,'knon--
ymous workers.‘qAn“employgd worker has oﬁpbrtunities for,ﬁcheatingﬁ‘his

employer - undeitﬁking some activity such that:fhe costs of that'éitimity

{ 14
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to the employer exceed the benefits to the worker. Since “cheating”
imposes nef costs, any worker'yould like ex anteJto comnit himself to
refraining from “cheating" in return for the higher wages his employer
would be willing to ﬁay. Could such a commitment be credible? We assume
that monitorinéiis costly and.hence jmperfect, and that the only penalty
the employer can inflict on a cheating worker is to fire him. The worker
wi]]knot post a bond because he cannot trust his employer not to abscond
w}th the .bond, ) '

If wages are set at market-clearing 1eyeT§: then the‘worger's com-
mitment is never credible. A worker Caught “cheating" his ehbloyer and
fired can immediately get another job at the same wage, and so loses
'.nofhing. In -order to déter cheating,‘itlmay under specified c¢ircum-
stances pay an employer to raisg)wages_abové the supply price of labour
to his firm, §;nce workers would then lose something if their "cheating"
is déiected aﬁd they are fired. In thé absence of those specified cir-
cumstances it may pay anothgr employer to permit the inefficient activity
"chea%ing,“ since his costs of monitoring, and of paying wages suffi-
ciently above the sdbp]y.price of labour to deter cheating, may exceed
the net costs Jf “cheatihg.“ If some firms deter “cheating" by paying a
" wage above their supply bqice of labour, while other firms.do not, the
result is a wage differential which does not preserve equality of net
advantage bépween job§. 1f 311 ??rmg deter "cheating” then, since all

o

" wages are above the supply price of labour, the result is«an under-
émployment'equilibrium. No'firm will cut wages becau;e'if if were to do
so it would fail to deter its workers from “cheating." ) ‘

The importance of the third essay is that it shows that the fact

that social institutions are not exogenously imposed concrete constraints

on agents' behaviour can have implications for the behaviour that takes

9
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place w1th1n*§ny feas1b1e 1nst1tut1on - 1mp]1cat1ons for such standard

.

.economic phenomena as pPﬂCES and quant1t1es\traded

>3

+

The fourth essay, An Equ111br1um Theory of Str1kes is aga1n an ap-'

p11cat1on and extens1on of ‘the apprach to the analysis of soc1al 1nst1tu-

S

t1ons deve]oped in the second essay. For concretendss, the essay is

introduced as presenting 3_ theory of  strikes, but.the approach is

A

intended as\being~app1ioab1e‘to all forms of conflict over the distribu-

R T N T

_tiod of rights. -

4 R »
N

Any gguiliorium‘theory‘of conf]ict - which seeks to Teconci]e'the
ex1stence of cost]y conf11cts with the assumpt1on of rational action and
bel1ef - necessarily faces the following puzzle; ' since conflict -is-
costly, there must ex1st some agreement which could make both sides bet- .
ter off than if they continge the conflict. JWhy then should rational
agents sometimes faft to reach sych,an\agreement immediately? .One ansner

- R - -~

to this puzzle might‘be to renounce the attempt to ,form an eguiliprium'
theory of conf11ct : to concede that conflicts' result from ‘mistakes.“7

In renouncing equ111br1um theory, however, we may renounce the’ poss1-,
bility of any further understand1ng of conf1fqts in’ terms oﬁ.agents .
having reasons for acting as they do. ‘I{»“mistahes“ are possfble, then

-~

is not any sort of “mistake“ possible? (Can we put. any éontent jnto\a.
theory of why and when agents make "mistakes?" My answer to this puzzle
is not to reject the equ111br1um approach as a Va11d approach to the
study of conflict, but to apply a different sort of equiTibrium approach.

The equilibrium theorist of conflict must think not in_tenﬁs of rational

’

actions, but in terms of rational rules of action.
Any social institution, I -have argued, such as a system of property
rights or an implicit contract between firms and'workef “is constituted

and ma1nta1ned by the rules of actions of the agents who compr1se that
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institution. An implicit contract owes its existence to, or.rather, is

4 the very same thing as, the belief that agents follow rules of action

requiring them to punish and hence deter violations of the contract:

During the normal course of affairs, the existence and definition of

—

social institutions is so much a “taken-for-granted,“ both for economic -
agents and for étonomists, that they‘ are treated as if concrete and
‘ independently existing entities, while the rules of action which consti- o

tute those institutions remain hidden .from view. The implicit contract

is enforcéd by the belief that violations will be punished by a'withwg' -

drawal from trade - a strike - but normally the threat of. str1kes suf—

fices to deter .violations and ensures that actual strikes: are not

observed. Only in "abnormal” circumstances such as when the, defi ition.

of the'soctal 1nst1tut1on is in d1spute is it no 1onger

A

consider social instiutions~as 1f concrete. 0n1y then are revea1ed the -

N

rules.- of act1on thch reconstltute and preserve the normal -staté of

\ . . -

affa1rs.
. X v
Cons1der an 1mp11c1t contract between f1rm and worker wh1ch sets the ’

wage cont1ngent on certa1n variables. If the flrm and worker have 1mper- '
fect and 1ndependent 1nformat1on on those var1ables they may d1fferent1y

estimate the contractually spec1f1ed wage with the resu]ts that each per-'f’

ceives the other to 'be in v1olat1on of the contract. S1nce they are |

unab]e to d1st1ngu1sh a pr1or1 between truthfu] and untruthful announce- '

}-‘ L N “ 9

ments concern1ng the contractua1 wage, each must pun1$h al] perte1ved

] !

) v1o]at10ns of the contract-1f the contract is to be enforced The puzzle.\

< of the apparent 1rrat1onal1ty of behav10ur 1n a str1ke is. now resolved

for the very def1n1t1on of - fo]]ow1ng a rule of actlon 1mp]1es that an

agent can’ gain fr m violat1ng h1s rule if: on]y he. could do so wathout
f

 destroying his reputation for fo]lowing~that rule in future. Both s1des




- 12
could gain by reaching an:agreement to end the strike, but if it were

ant1c1apted that they wou1d act thus then both would lose for the con- |
tingent contract cou]d then no longer be enforced

An exp]icit formal mode] is presented to 111ustrate the theory of
c0nf11ct which demonstrates the poss1bl1ty of the ex1stence of str1kes.

-, ; The equilibrium_theory is shown eapable of y1e1d1ng strict pred1ctions
: - S~

SN about the behav1our of firm and worker dur1ng ‘a strike.

The four essays that comprlse th1s thes1s "thus present a coherent

- : approach to the study of human act1on and belaef as it perta1ns to “the

N -

creatxng and ma1nta1n1ng of the soc1a1 1nst1tut1ons wh1ch def1ne the con-.
text w1th1n wh1ch economic act1v1ty takes place. It 1s both necessary

P ., and poss1b1e to reconcile the ex1stence of, soc1al 1nst1tut1ons w1th the

T ’ ’ econom1c methodo]dgy of rational 1nd1v1dualnsm but is poss1ble only if ‘

_we, shtft our attention from the rationa11ty of act1ons to the rat1ona11ty

-,
-

‘.\7 v, of ru]es of action.,.
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Footnotes

1. A similar criticism of Functionalism in sociology can be found in

any 50§ie]ogyjtextbook, e.g., Turner (1978, p. 105).

- !
-
’ -
N ‘ .

2.  "The reason why such.rules will tend to develop is that the groups

which happeﬁ:to have adopted rules condhcivé to a ‘more effective

) \,ordér of . actions will terd .o prevail over the groups With a 1ess
e effective order.” Hayek (1973, p. 99).
s \ I3 . -

, ! ) v - o
- 3.; .This seems 'to_characterise the approach taken by e.g., Schotter

YN (1981). e .

1

~ . <. - 3
. RN

4, So far as I am able to ascerta1n, it is the asking of this sort ef

v/ - ~

question and the sort of approach which results from ask1ng such

-

. quest1ons which’ chargcterwses the influential work .of Berger and” |

S Luckman (1966) Co . v )
r_ . ‘ . . : R\“. -

\ \ ’ ” ,! ' \r
5. “Hobbes' Leviathan obv1ously, but also Skogh and Stuart (1982).

" , oo ’ “,_“ \/ -\‘;?»»
" 6. - See Kydland and Prescoft (1977). - e

B , : . A s . Rt )
, ,

. B - N -
¢ ” . . . . ~ . d

7. Asig Hicks.(1964). T
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‘ L : I. Introduction - - . “- . -

- e ’ - - - ~

\ - c ' :

e . Alan wants to borraw money: He' goes to'Bill who "lends h1m.$100 in

return for a promlse from A]an to repay the 1oan {with 1nterest) next

year. Next year Alan repays the 1oan as promised.

- . / ~

Noth1ng in this s1mp1e story sounds remarkab]e to the 1ay observer._

~
—— ’

It is the'sort of thing that ,can happen all the time, It 1s more,the X

- except1ons that _are. remarkab]e and stand 1n need of exp1anation when
. \

Bill fa1ls to accept the offer to 1end money, of when Alan fails to repay

the loan. Th1s attitude carries oyer to ecoriomists. The making of loans

is unremarkable.- They are~simp1y exchanges; and are the result of the

; . same sort of d1fferenCes in preferences and opportunities that expldin

N

ali exchanges. Iﬁ\JS the except\ons which are puZinng, abnormal and in,

. need of spec1a1 explanat1on. why;do cred1t-constra1nts and bankruptcies

o - ,
. .

ex1st7

L

. . " This attitude 1mplies a’ comp1ete 1nvers1on of the questlons tha E

-,

L " . ‘should be asked. what is’ puzz11n§ and in need of exp\anat1on .or oughtf
to be seen as such from the economic approach to rational action and .
,beltef is not that 1oans are somettmes refused and somettmes not
repayed but that they are ever made and’ repayed at ail, . \~,l\
why is it ratvona1 for Alan to. give B\l] $110 in year two? if he
' ‘does so he merely makes htmself $110 worse off Is it altruism wh1ch
makes ham.do so? . If it were so he wou]d be as Tikely to g1ve Bill $110 :

if he had found the sum lying in the gutter. Whatever reason could Bill~

have for giving.Alan $100 in year one? Whatever reason could he have for
believing that h1$ giving Alan $100 in year one’ might be causal]y related
to Alan 3 givwng Bi1l $110. in year two7 Sure]y 8111 knows that A1an is a

' rat1ona1 ‘economic agent, for whom bngnes are bygones. How can 8111 s
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. giying‘Alan money in year one influence the rationality of Alan's giving"

'Bill;money,in year two, except in the §ame way'as would Alan's findinb 4

: $IOQ in the gutter? The story is obviously~preposterous. It involves an

irrational action-on Alan's.part and hence an irrationa1 belief on Bill's

part;‘ }

\ This, i submit, is how an economTC'theorist ought ‘to approach this

story.-'I suogest:that thie is how an economfc‘theorist would approach

the story if he had. never had the direct experience of such phenomena
.wh1ch enab]es him to take it for granted ‘ _

" The stat1st is not puzzled. He agrees that the story would indeed

be preposterous and the economic analysis quite correct, were it not for

the fact. that “the state 1ntervenes elther to fOrce repayment of 1oans ar

—to threaten pena1t1es suff1c1ent to make VOluntary repayment the rational

cholce. Indeed the funct1on of xhe state is b0, do Jjust th1s sort of

th1ng.‘-State 1ntervent1on makes the 1oan possible and makes both peop]e‘

oetter_of? Th1s 1s why the- state ex1sts.'

. There 1s of course "an e]ement of truth 1n the stat1st pos1t1on.
Somet1mes 1oans will not be made without mak1ng use of third part]es to
.ensure,repayment The 1ntroduct1on of third parties can thus make both
parties better off, but this is not the end of.the problem. Sometimes
Joane are\maqe which -cannot or will not be enforced by third parties.
:Even whenfloans are enforted by’third parties, however,-it is not legiti-
mate simply to 'introduce third parties as a deus ex machina. The third
party is not a mechan1sm but must be analyzed as a rational agent with
'1nterests and be11efs of his own. why is it rational for the third party
. to enforce the loan in year twa? What‘profjt'can be made from the trans-
fer of $110‘from‘one agent to another? There'is‘no potential pareto,

improvement to be found, Alan wou1d pay as much to prevent the transfer

- AN —

~
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as 8i11 would to'effect it. Supposing the th1rd party to be "the state“;
. does not help either if "the state" is no more than a particular set of
exp11c1t andhtmp11c1t contractua] relat1ons between cognttive, 1nterested1_

1nd\v1dua1s It is made of the same stuff that b1nds the 1oan agreement e
and cannot therefore be presupposed in explatntng the possibﬁ1ity of the

1atter. The -statist explanation, at best, is 1ncomp1ete. At worst,-i it"

begs the very questions it purports to answer,

<™

The Tayman, 1ike the statist, “is also not puzzled. There are honest

people, who keep their promises, 1nc1ud1ng promwses to pay back 1oans

and there are dishonest people who do not,- If .Bill tru A}an s

past he will make the 1oan and sen51b]y expect repayment barrwng unfore-
seen conttngenc1es. If A]an is honest he w111 consider the past dCt10n
. of havwng prom1sed as reason enough-to repay the 1oan. .

The economist as part-ttme Tayman hzmse&f may start from this sort
of explanation, but he is not or shou]d not, be sattsfied uhy should
his past dction of havwng promised to repay be reason enough or reason '
at a11 for Alan to repay the 1oan7 Does this not contradict the adage
that bygones are bygones, the teleologtcal or quvard ]ooking perspectivel(
both used by economists and attributed to rational economic agents’ 'It_
would also seem someyhat ad hoc to put broken promtses as an argument Tn:'
some agents' ut111ty funct1ons. He then take$ heart at the observatton y~
that Bil] is more. Tikely to trust Alan 3 honesty if he knows that A]an, ‘
has repaid debts and kept promises in general in the past. This then is
the incentive for Alan t0‘keep his promise. Alan s repaying or tai]ing

.to repay this loan will, influence others eXpectatlons‘of the 1ikel1ihood

e
that Alan wi]l repay 1oans 1n the future and»hence 1nf]uence/the,11keli-
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cee

hood that he will be able to borrow aga1n 1n the future; Justice, or the
keep1ng of contracts, is rational because 1t pays to be believed just, -

1 bel1eve this explanat1on to be essent1a11y correet It may turn
out to be 1nadequate to exp]a1n al\ empirical 1nstances of prom1se

keeping, but we should not resort to other explanat1ons requ1r1ng more

-

drastic revision of economic theory wlfhout.ﬁnrst gxp]or1ng‘the possi-

bilities of this .explanation. Even if wa<should eveﬁfqaily'rgsori to

explanations involving respect for promises for their ownﬁsake.ﬁwith'ho

~ ~

t hought of the consequences of being seen to keep prom{ses, we might’

still seek to explain the origin of the practice which provides aﬁ'objecb,l'

for such attitudes without Ynvoking the attitude itself.

This essay simp]y explofes in greater detail the argument., that it is

rational to keep prom1ses in order to ma1nta1n a reputat1on for do1ng SO0. -

0f particular 1nterest 'is the exp}anat1on of how and why corrent actions
of keeping or faj]jng to keep promises'ndght inf1uenée3bthers' beliefs
that one will do so in future. ' ‘ R

The "pfomising game" is a simple way of chdracterizing a wide class

»

of games in which there arises the problem of the”tjmefjncbosistengy of .

.

optimal plans under rationa1lexpecpat{ons.v In all sochmdames, agents -

would like to make credible commitments on their future moves in ‘advance i

of making those moves. . They would like to do so in order to 1nf1uence
others' expectations of their future moves. . I present a very. simp]e
version of such a game which shows that the problem of time-inconsistency‘

is quite Qenera1.' The exceptions are the special cases. .l then consider

both finitely and infinitely Arepeatéd versions of the”'same game” to

explore bhe possdbi1ity of reputation. Contrary to what m1ght be sup-

posed, complete &nd perfect 1nformat10n can make 1t harder, not eas1er,

N\

Y

\

nr

. to prove that reputation exists in equilibrium. To showfghjslnwe ‘examine

’»
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the results of Milgrom and Roberts (L980)‘5nd‘xreps ahd Wilson (lgéi) Who

prove the existence of reputat1on in f1n1te1y repeated games under 1mper-'
- /

fect 1nformat1on What exp1a1ns their results is that amoral" players"h

o .

find. it profitable to mimic the behaviour of p]ayers who are constra1ned

NN ¢

to act as if they kept the1r promises, when other players cannot d1st1n-

guish the two types a priori.

Under complete and perfect information, the problem s more.complex.

0

1f the equilibrium outcome of the promising, dame is prediqtab]e; theh'the

N promisee can predidt a priori whether or not the prémiser will keep his

future promises, and the promiser knows this. But then it seems that.the

prom1ser has no incentive to keep his current prom1ses, for h& knows that ..

the expectat1ons of the prom1see are determined a pr1or1 When the pro-l

L

m1ser dec1des whether to keep or break his promise, he cons1ders the cpn-

- Sequences of each of his two options for the beliefs and expectat1ons of.
. the promisee but one of the two possible actions: must be Y d1sequ11br1um‘

or irrationat action, and the promiseejwoulq gnow this. What can the

.L\

o promisee. believe when he observes an action he knows to be irrational?

\ -
It is this ifundamental incompleteness or indeterminacy .of teleglogical

W

modes of action and belief which opens the door for the rationality of

non-teleological, “deontolog1ca1" or ru]e-follow1ng modes “of actlon and

o -t \

the rationality of believing that ageﬁts can be conm)ited to foh]owing

" a

rules such as the keeping of promlses.
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o ‘Tl. Thé Concept of Time-Inconsistency
"\ ” . ’ ‘ ) i (L l .. 4 ‘J .

l . ' - -

I define a "method" of choos1ng a p1an of act1on to be a mapp1ng
S0 a from an agent s preferences and be11efs into a p]an of present and future

".‘act1ons Thus to say that an agent follows a spec1f1c method means that

he fbrmulates,a plan of action based, in spme specified way; on his pre-
‘ferences and beligefs., By “pJan of action" I mean'also 0 include contin-
_ gent: act1ons, whereby a s1ngJe plan of act1on may 1nc1ude severa1 a]ter-

‘nat1ye act1ons each to be performed cont1ngent on the agent's 1earn1ng
part1cu1ar 1nformat1on‘1n.the future.

An agent’ S method is said to suffer fraom "t1me—1ncons1stency if the

-

act1on he plans at time t to perform at time-s d1ffers from the act1on he

‘plans at time £+ i to perform at t1me S, An agent Whose mefhod suffers

1

from t1me-1ncons15tency may plan today to do something tomorrow which.

/

differs from what -he actually does when tomorrow arrives; Since I have

defined a plan of actioh to include contingent actions time-inconsistency

cannot be merely a facet of the receipt- of new 1nformat10n. For exampie

-

an agent who plans to go to the beach tomorrow if the weather is f1ne
but when tomorrow arr1ves stays at- home becuase 1t is ra1n1ng, does not,
- at least on these grounds fo]iow a- t1me-1ncons1stent method. If on the .
other hand he plans to go to the beach tomorrow come what may, but still’
ends up stay1ng at home then, he does fol]ow a t1me 1ncons1stent methodﬁ%

It is 1mportant to not1ce that t1me—1ncons1stency perta1ns to the
methgl of choos1ng 2 p1an of act1on rather than the plan of action
itself. We need at least two plans,,formulated at d1fferent t1mes, fon
the question of time-consistency to-arise.“ Therefore it_is the method

adopted to formulate those success1ve plans which may be t1me~cons1stent

or trme~1ncon51stent -

- e - -~y —— — —

.
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to bé time-inconsistent. Our interest.is pot with planning per se, but

;incoﬁsistency pﬁoblem for ati]ity-méximizing methods of choosing plans.

22

~
L

'fObviously; if we b1ace no restrictions on the set of possible

methods,'than'ény meﬁﬁod’cﬁosen at random may turn ohtﬁ as often as not,

with rational planning, We wish to examine the imﬁ}{cations of the time-

- . ‘., . LR T
To anticipate our conclusion somewhat, it will turn out that, like timex

. -~

consistency, rationality pertains to the method of choosing plans ‘of

Py

éctjon,'an&“not to plans of actions themselves. - R

v
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. 11T. Time-Inconsistency of Preference .

Y

+

7/

The first example of the time-inconsistency problem, due originally

to Strotz (1955), arises from the nature %ixznfageht's inter-temporal

, preferences. We can ‘consider an agents preferences as a ranking over

tempora1 sequences of states of the world. A temporal sequence is simply

‘a dated list of .states of the world, with one state for each and every

relevant period of time. _ In order to check for time-inconsistency of an

’ agent s preferences we compare his ranking of sequences at two points in

t ime, t and t + i, where all sequences within a given comparison set are

identical up to t +79. If, within any comparison set,1 the‘agent“s pre-
¥ " ,

" ference rankings of sequences differ between trimes t and t + i, then the

adent is said to have time-inconsistent preferences.

-

~What is the rational method of formylating a plan pf action fbr an
agent with t1me-1ncons1stent preferences who knows how his preferences

w111 evolve over t1me? "Suppose an agent were simply to choose a plan of

.actian which, if adhered to, would maximize his current preferences sub-
‘ 1 N ‘ N

ject to his be]iefs about any‘externa} constraints upon his choice, and

LR

_1mp1emented the current portion of: that plan. This'method is obviously

h
vulnerable to t1me—1ncons1stency, for his future preferences, and-hence

future plans, may differ from today' s. It is a]so obvious that such a

)

v N /
method wou]d be irrational, since it is based on the assumption that he

w1]1 adhere to h1s current plan i1 the future, whereas he knows that his

Y

future preferences may "dictate a deviation from ‘the- plan. As an

alternative .to this “naive" method, a "sophisticated" method has been

"proposed, by, for example, Phelps and Pollack {1968).  Fallowing the

sophistichted method, the ‘agent predicts ‘his own future action as a.

functlon of his future preferences and constraints. He then chooses his

N - .
1

~ . -



current plan to maximize his current preférences subject to Eis perceived
constraints, including the constraint ldf his own p?ed%cted:,future
actions. Insofar as his future'constraints or preferences, and hence
\"' » future actions, depend on his current action, this soghisticafed methed
will lead to a sequence 6% actions which yield- him higher exggcted

utility, according to his current preferences, than would the naive

method. Furthermore, ‘the sophisticated method is time-consistent in the
sense that his currently preaicted future actions coincide with ™ his
. future choices. Notice, hqwever, that thé agéqt does not plan his fdture
actions in any meaningful sense. He simply pfedicts‘them. N
The case of time-inconsistent Ereferences is not central to this
_paper, It is examined here in order to distinguish it from the problem
of time-inconsistency under rationa] eipectat?ons, and in order to gain
somé insight into the problem éf tﬁme-ingghsistnEy iﬁ geﬁera1.

[ hd

The, essence of the sophisticated method of an agent with time-

inconsistent preferences is that’he acts towards the agent he will be

“tomorrow as if acting towards another person. In a, two-period problem,

the solution is formally equivalent “to ‘the Stackleberg leader-follower
equilibrium for a duopoly. The current ageht_ constructs the future |
.agentis'reactﬁon function, and picks a.point on it to maximize his own

< utlity, which depénds 6n’his oWn action and that of the future agent.
- . <

\ . . The asymmetry- between the players* .strategies is simply due to the fact

that the currenf,dgent's hction; once past, cannot be changed. .
' o It. should cbmexés,no)surprise that the solution for an agent with

time-inconsistent preferences ii.tﬁe same 'as ‘the solution for a game

F 4 involving a sequencé of different agents. 1In eqonom{c theory, an agent

- ”

is a conjoined set of preferences and beliefs. If two agents have the

) Eame beliefs and strictly 1dehtjga} prefgrences (the same ranking over

3

R
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states of the world) then they can be ;reated as if they were One ané

N

the same agent._ If- one agent. has d1fferekt or chahg1ng tastes over t1me,_

/
‘as in the case of t1me-1ncons1stent preferences, he can be treated'as 1f

he were.a sequence of different agents.- In other words; the agent w1th.
t ime- 1ncons1stent preferences has no trans-temporal 1dent1tj\“ He cannot&

l

choose or decide today, in any mean1ngful sense, what- he will do tomor-

—

row. He can only predict, and¥act now to influence his future choice.
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‘ IV. Time-Inconsistency hnder Rational Expectatiohs
5\ 1 R 'é. - ~

- I'n a game against nature, the prpbfem of time-inconsistency can only

arise \if the agent has time-inconsistent preferences. In a game against

-

other agents, however, the‘prob1em of time-inconsistency of optimal plane
can” arj;e‘:even~ if, as we /shalt henceforth assume, agents have time-
consistent preferences. The problem arise; because one agent's'utility
may depend on the action performed by another &gent, whach in turn'max
"depend on the latter's expectation of the former‘agent‘s future actions.
’If that expectation is.formed rationa]1y, and on the basis of full infor-

mation, it will coincide with the former agent'§ planned action. How-

-

ever, the plan chosen by the former aéeht ex ante, when he.can appareht1y

‘

1nf1uence the other's expectat1on may differ from the plan chosen ex

post when the other S: expectat1on and actton are predeterm1neda

The prqb]em of theﬂtime—1ntons19tency of optimal plan$, recognized

as such, was first introduced to economics by. Kydland and Prescott

EEPR

(1977), and used to interpret the distinction between .rules and discre—
{ g

tion 1in the»EEHEEXt of economiéteblicymaking. They show that adherence
- to a policy rule can outperfornl discretionary pol1cymak1ng even under

conditions of full tnformation, becadse the two methods have different

implications for agents} expectations of future p;;EEy actions. Kydland
and Prescott, however, do not consider the credibi]ity'of—the bolicy-

" maker's decision to adhere ta a rule.. They s1mp1y<assume w1thout argua

=~

ment that agents w111 know whether a pol1cy rule or d1scret1onary policy

i

-

will be followed. h : R i
Though Kydland and Prescott (1977) is consjdered to be the seminal
work in this area in economics, essent1a11y the same problem also

appears, and appears earlier, in other di§c1p1ines. Many of the topics

L 4

-t
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covered ‘in Schelling (1960) consider the rationa1ity.of ahd- the poss1-f

bilities for, comm1tt1ng onese]f 1n advance to a. course of act1on wh1ch,
- would nat. otherw1se be- a rational course of actlon -ex post 1 Pre-

commitment pays, when it does pay, because 1t influences to one s advan-

Y

tage the expectat1ons of others coneern1ng one s.future act}ons. .Agents
can precomm1t themse]ves by tak1ng current act1ons wh1ch consp1cuously'

alter the1r future opt1ons or payoffs to change the act1on it becomes'ﬂ

'

rational to perform ex post and -hence - rational to expect ex ante. -

~ Schelling also meht1ons the poss1b111ty that an agent might act as 1f he
were thus committed, not because he in fact is, but'in order to‘develop a’ \

eputat1on for act1ng thus and so0. ]ead others to expect that he w11l act

'simlarly in s1m1]ar future games. <However ! reputat1on cannot’ bef

\

created un11atera11y. Is 1t rat1ona1, as Sche111ng (1b1d.,-p. 30)-con&;
tends, for agents to be]jeve that a repuiasgon w1]1 be mafntalned s1mp1y .

v
¢

because it is rat1ona1 to ma1ntggn others be11efs that 1t w111 be main-

tained? -7 Y ,.' ;

t

In “formal’' game theory, Se]teh' (1975) as descrfbed' by Harsanyi‘

(1976), showed that what appear to be equ111br1um strateg1es for games in

normal form (with the t1me—sequence of moves SUppressed) carinot be equ1¥‘

] . / .
1ibrium strategies. when the game is descr1bed‘1n extens1ve form (with_the
time:sequenCe of moves revealed)ngor they involve threats whfch'are:not

credible, in the sense that it would not be rational to carry out that

»

threat once the action one sought to'détér had already taken p1ace;;and'

this is knowpn by other players who ‘are thus npt deterred Selten

L

proposes that we restrict our attentlon to perféct equ111br1um strateg1es ‘

- strategies wh1ch are equ111br1um strategies in’ al] branches of the

{ -

game, whether those branches would be reached-in equlibrium pr nbt.'

o

§ ~

5 Ay
A ,éﬁ;{ B

A

)
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RS In Mgral Philosophy, Hodgson (1967) uses what is- essent1ally the

- t1me-1ncons1stency problem to’ point out a fundamenta] 1ncons1stency in

~
~

act- utilitarianism which for our purposes can be. 1nterpreted as the

4

ethrcal doctrine wh1ch ma1nta1ns that an ﬁct10n is good if and only-if

P the consequences of that act1on are good. He contrasts act-with rule-
;o ‘ ut111tar1an1sm wh1ch (agaln for our purposes) can be 1nterpreted as the

L

> eth1ca1 doctr1ne which ma1nta1ns that an act1on is good 1f and only if it
conforms ‘to a good rdle , and that a rule is good if and only if the
| - cOnsequences of fo]]ow1ng that rule are good.
Hodgson S centra) argument aga1nst act-ut111tar1an1sm is that:

| ...certaJn .good consequences depend on the existence

. of expectat1ons of act1ons and’ that under certain

conditions as to knowledge and rationality, an agent's
avowedly acting unon the act-utilitarian principle
could preclude such expectations and such good conse-
‘ quences."  (Ibid., p. 85, italics in original)

Hodgon's argument in favour of rule- ys. act-utilitarianism thus
corresponds to Kydland and Prescott's argument in favour of rules vs.
discretionary policy. Of particular interest in Hodgson's argument is

- his recognition of the self-referential quality of the inconsistency in
act-utilitarianism, that when act-utilitarianism 1is .judged on act-
utilitarian. grounds, the principle rejects itself He also -argues,
contra Schelling, that the paradox does not disappear even when the gamel"
i's repeated many times - that the "bootstraps" argument for the ration-
ality of maintaining a reputation is invalid, by appeal to.the infinite
regress involved in such an argument (ibid., p. 87). Th1s argument he

notes, has. profound implications for the 1nst1tut1ons of prom151ng,~
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language, and.law, which cannot 1ogica§1y exist under commpn knowledge of

act-utilitarian behaviour,

N
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ledge" between A and B

V. The_Single Game
- ~ e ~

Below we give an example of the problem of tihe;inconeistency'of o

optimal plans under rational expectations, which is alsimp]itied Qeréipn

of the example given in Kydland and ﬁrescott (19}7), but'which‘retains
the essence of the problem.

'Conéider a simple, two penson ‘two period gaﬁe. P]ayer A's'utility

Ts' a function.of p]ayer B's action in per1od one, y, and of A's action 1n

per1ed two, i. B's- actlon in per1od one 1s ‘a functton of B's expectat1on:

in'benioq-one,of A's act1on in per19d«two, xe. (For s1mpl1c1ty we sup-

press B;s choice problem in order to focus on A's choice. prob]em. In the

single ‘game th1s is. of no consequence but 1t does preclude B from strafp'

\,

teg1c behav1our in the context of repeated games. We will return to this

ponnt 1ater ) We w111 assume that x and y ére cont1nuous var1ables and

that all re]evant der1vat1ves ex1st

[and
>

]
N =
——
L <
.
>
S
Camn
fo—y
S

I
B v
1)

To complete the description of the game‘ne must‘specify'the informa- |
tion evaﬁléb1e“to tne p]éyerst' We will assume that. both- p1ayers know -

everyth1ng that we . know - that equat1ons one and twa are “common know-

- =
| , 1

Definition: It is "common knowledge" between Aeand B that P if and only

if - : . T
(i) A and B both know that P “and

(i) A and B both.know that it is common knowledge

'




| ‘ between A and:B that P'
*That the above def1n1nt1on is se]f—refereht1a1 does not imply that 1t is
2111eg1t7mate. It shou1d be 1nterpreted as an algortthm wh1ch can recur-

sively generate the infinite set of sentences~gf the form "A knows that B
o

knows....that A knows that pv wh1ch together const1tute the def1n1t1on of '

common know]edge. I gontend however, that-thetalggr1thm1c definition is

¢

not nehe1y a convenient shorthand for the extensional definition, but

that it models the process of -inference that occurs when'two rational

agents  recognize each other as rational:agents. To,ascnihe—nationality"

to a being - to recognize him as constituting‘a j@tﬁé& - involves not
mere]y an ascrtptvon of preferences and beliefs to that bevng (as may be
- ‘ ascr1bed to 1nte111gent an1mals) but 1nvo1ves also a recognttton that he
- in turn may recogn1ze oqe\s own rationality, and hence recognize thatvone
recogni}es‘his'ratdonaWity.;..etc. %he possihi]tty‘of‘oommon hnow1ed§e
is. an essential- oomdonént of intersubjectivity - of the interheTattonJ

-between one fully rational agent and-anothgr.i It is a prerequisite of

their bedng sgid to share the same:society;ff
The assumption of common know1edge completes ouh-soecifitation of .
the game. Ve now consider possible solutions. |
In period one, A chooses a p]an of act1on wh1ch if adhered to 1n
. perwod two, would maximize his uti]}ty subject to the ‘constraint of equa-
)

twon two. H1s optimal p]an depends on the way in wh1ch B forms “his - -

‘ ~expectation of A's future action. Suppose 1n1t1a11y that B s expectat1on .

of A's future action is 1dentj;a11y equal-to A's current]y planned future
action, Suhstftuting equatton two - into A'S ut111ty function - and

rep]ac1ng x© with x, A's opt1ma1~p1an is such that

S 1- ) ngydA’= h(x;y(f)) - - . ,“ (})




xlog1ca1" equ1]1br1um
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A's optimal plan is such that

k)

o,

K 0 Ly )
Bx X, :

-

@la

Solving equat1ons two - and four s1mu1taneously yields the- "deonto~

{x D, yD}Q which we will asume to exist and be

un1que. This solut1on is forma]ly equnvaTent to the Stack]eberg solut1on

) tovthe constraint th

‘-tion. Conversely,

Al

i duopoly, Wwith-A the "leader" and B the "fo]]ower . A picks a po:nt on
B s reaction funct1on which max1m1zes his ut111ty. "In this solution it
is common know]edge between A and B that A ds fo]lowing the "deonbtoﬁ‘

logical" method he acts as 1f he were constrained to fo]low that p1an of

-

act1on whwch wou]d have been opt1ma1 ex ante had 1t been common knowledge‘

that he would act as 1f he were constrawned. It is aS‘1f A can choose

-

ng 1t at whatever 1eve}‘he desires subJect on]y

B s_expectat1on xe, set
his action must subsequently'va11date B's expecta-’

it is his commitnent'to va\idate B's expectation, his

ab111ty to "promise," which enables him to ‘choose B S expectation.

1

. In this game, however there ex1sts no way for A thus to commit h1m~
self in advance, nor to communicate that commitment to B, when per1od
two arrives, A may reformulate hfs'opt{ha1 olah,:this time’takiné B's
action as predeterm1ned and hence parametric to h1s choice. Thusehfs.

second period ootima1 plan s given by T }

F I
. . - )
. . . . .
Sy, ; , -
. " « A

Rea11zing that hzs action will be parametric to A's choice B forms




yields the "teleological" Equ1hbr1um {xT', _yT}, which we assume to exist

and to be unique. Forma'ﬂy, this equﬂibmum corresonds to the Cournot
equilibrium in duopoly;- both p]ayers are "fo]]oweré. .In th1s‘ equi-
Hbri'um, it is common knowlede between-both_ players that A'foi]ohs‘l the
“teleological" method; he reformulates his‘ optimal: pl'an‘n"n eachi period —
and implements the current portion of that plan. o = . o
Ex,cept_ in the special case nhere the,segond"term in equatidn four is
equal to zero in equilibrium, which jmplies either ',that U/ sy =. o or
¥/ x = o,the deont‘olodicalr and teleolog%ca] sohftions will _diti‘er.' | N
Which method, the teleological or deontological, is the rational”
method for A ;to follow? Which method yields him higher utility? \Th‘e ' \
answer depends on the manner in which .8 forms his “expectation-o'f A‘ L
future action. In order to form an expectation of A 5. future act1on, _Bk
must make an assumption about the method adopted by A whether it be’ the K
deontological method of . equation four, or, the te]eolog1ca1 method of -
equation five.. wmch method is ratlona1 for A to adopt however . does
not depend on which method. B attmbdtes té A. For ‘any _g_1_xg_n_ method

attr1buted by B to A, the teleo]ogmal method a]ways y1elds h1gher or

equal utility compared to the ‘deonto1og1ca1 method. Rathen, wh1ch. meth'_od '
is rational depends on whether the method attributed by B to A depende on

o

the method actual]y'adopted by A. It pays to adopt the deonto]ogma]

method if and only if one's doing so 'IS a necessary and suffament cond1-
tion for’ one's bemg believed to have done so., \

Tg,v see this, first suppose that thde method as‘sum\e—'d '6'; B is inde-
pendent of-the method actually adopted by A (:learly the teleological
method now .dominates, for B's expectatwn and. hence B's. actlon is indeed

1ndependent of the method actuaHy ‘chosen, and so adopting the deonto-

1oq1cal methad merely places the add1t1ona1 constraint "‘of egyat‘«on four

’

- =

- N
- : = ~
v .. - .
- 4 < - .
[ . 2.,
- R . .
r - \, R - -
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on A's action. " Since B's action is parametric, it "is rational to treat’

v
.

\‘
> it
’

it as such as.in.equation five. Now suppose. jnstead that the .method

"assumed by B is the same as ‘the method chosen by A. A can now choose

P

between ‘the teleological equi]ibrium {xT, yT} and the deontological equi-
D
}

Tibrium {xD, y }. Clearly, choosing the deontoﬁogica]'methpd; and hence
A ) h the deontological equlibrium, now yielde an equal or higher 1eve1 of
utility, for by adopting the deontological method, A, can inf;uence B's
expectation, and hence B's action, to .his advantage. Formally, it pays
"to be a Stackleberg leader rather than a Cournot fol]ower. By adbpting

the, deontolog1ca1 method A can pick any point on B's react1on funct1on.

By adopting the te]eo]og1ca1 method A must pick the po1nt where B's

: reactton funct1on crosses his own react1on function, , S
| It pays to adopt the deonto]og1ca1 method 1f and only 1f one's do1ng
. s0 leads others to believe that one does §0. The problem’ 1s; how is it

A .

\ possible thus to influence the expectationé- of others wheﬁ they know

o

A9

that when tomorrow arr1ves the constraints of today's opt1ma1 p]an w111' ]

be pure]y 1mag1nary7 A would 11ke_to commit himself in advance to per-

-
<

'
g

-form the actﬂon 1mp11eq by the deonto1ogicaﬁ method if by doing so he can .

- :
o v, -

convince B that hé is thus'conmitted In the world as.we Know it, there

extst ways in wh1ch an agent can consp1cuous]y mod1fy his® payoffs to.

H)

future act1ons, and-hence. 1nf1uence the«actton it would rational for him

th

to ch005eein the future, 1n order s1m11ar1y to influence the action that\

“others exgect h1m\to choose in the future. Such’ dev1ces may be mechan-

. D’

» 1st1c as when a p1]ot for a passenger a1rp1ane refratns firom wearing a

A ) 3 ‘ parachute, or. 1ega11st1c “as when an agent signs a contract with pena1-

ties for non- compl1ance. However such devtces are not a]ways ava11ab1e,

and if.they are. ava11able are nqt*wrthout cost. MoreoVer,/such dewices
. ) ) )

R - - N -

are not so]ut1ons to thgﬂprob1em\g%y§n ibove, :To.invoke such devices is

B . . - ¢ . .
2 , N 7 N - . ’ . 3 . . <
' . r R .~ > 4 AN ‘ " ’ - .
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to cﬁange the question,
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not to solve the game but to replace it with a different game which is

like the first but with adquional branches. That extended'gqme is ‘then

" solved sequentia]ly: to find Selten's perfect equi]ibriun{ whi¢ch is the

teleological equilibrium of the extended game. That equilibrium may 160k

1ike the deontological equilibrium in the original game, but it cannoi'be
‘the same equi]iﬁrium sibce i@ is the equilibrium of a‘different.game.
Similarly, a éooperative game, wherein it is as;umed that agents can make
binding commitments before play starts, is simply an incompletely speci-
f.ied npn-qpoperative game, ' To invoke such devicéé is not to ahsWer, buf

\

Theagtructure of our game does not include the use of devices to
commit oneself in advance.  In period two B's action is predeterminga.v

A's ‘choice of action’ thus éahnqt influence B's dction, so he rationally

-

chooses his action apcording\té the teleological method of equation five.

B anticipates thjé, and. forms his expectation gccordTpg]y. The players

are resigned to the teleological equf1ibrium, \where the teleolégical

mefhod is bo;h adopéed anduexpécted, because there is no way that A could

f -~

convince B of his de¢ision fO'adopt the deontological method.

e 4 N
v . N <
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VI. The Finitely-Repeated Game

In the preceeding section we assuﬁed it to be. common’ knowlédge
between both players that the game .would be p]aye& once only. On fhe'
basis, of this assumption we concluded that the “teleological equiiibrium
K ‘

Sf we introduced the possibility of ?@peated plays of the same game?

, yT} was the solution to the game. Would odr conclusion bg'mohified

Would it now be in the interest of player A to adopt the deontological
methed in order to convince B that he will play‘the same strategy in

. fufﬁ}e games? Would it be rational for é to be thus convinced?
- L Let us assume that jt is common knowledge between both players that
the game wi]f be repeatéd n times, whe;e n is soée finite number. It can
be seen, givgﬁ our as;umﬁtions, that the equilibr%um in \this finiiely

. . .
extended game must correspond to that of the single game. This result is

v

known as the_éelten chain-store baragox following Selten (1978), which is
a close cousip of'thg'We11-gnownl"ﬁangman“”paradox.

Con%idEr Fhé'1ast game. Since the‘;;tcomes of alkﬁ@revjous games_
are predetermined, and since.there éxisf no future games.which the.out- :
come of this game can in?]ggnée, this last game is exactly the ;ame'aé
the' single gdme considered in the previous ,section. .Thus it is common
-k nowledge bgtween both ﬁlayers that the outcome of the last Qaﬁe will be
the Le]eo]qgjéa] equilibrium, ’Consider now the penultimate game. Since

‘ the outcomé of the next game is kann in advance to be the teleological
‘equilibrium; it canhop be 1nf1uence¢ by the outcome of the penultimate
game; which therefore is also gxaqtly like the single game, and will

resulf in the teleological equilibrium. Our argument proceeds by mathe- -

matical induction back to the very first game, and eptails that the out-

come of any extended game which is commonly known to be of a certain,

B .- SN 2 - . o222l
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finite length, must correspond to the teleological equiiibrium in the
l single géﬁe. '

wha£ drives this argument is.the proposition that the outcomes of
future games can be knoyn in advance. Information on the outéomes of
'preceedﬁné ﬂgames 9s not necessary to predict the outcomes of future
games, Since A knows that B will predjct the o&tcomes of future games
independently of A's current choice, A's current choice cannot influence
B's future expectations, and so cannot 1nffuence the outcomes of future
éames. ,Thus egch game becomes separateﬁ from thevpredetermined.outcomes

of previous games, and the independently-predictable outcomes of future

games. What.researchers in this field have generally failed to perceive,

however, is that a very similar argument can be appl{ed, not'only to the

N

finite, but also to the infinite game;
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VII. The Infinitely-Repeated Game

In the previous section we used the "hangman" argument of the Selten
chain-store paradox to show that if the game were to be repeated a finite

*number of times, and if this were common knowledge between both p1§yers,

LS

“thén the outcome of each géme in the finitely-repéated“game must corre-
spond to the te]eoiogica] equi]ibriuﬁ {xT, yT} in the single game. -
’ The "hangman" argument starés by showing that the gutkome of.the
final game must bhe ;he teleological equi]ibrigm, and then proceeds back-
warq§ by induction to show that all preceeding games must have the same
outcome. It might be thougbt, therefore, that if we somehow modify our
assumption of common knowledge 'of the finite'number of repetitions, then
the "hangman" argument no‘longer applies. 'We could as;Lme instead that
it is common know]edge-that the game will be repeated an infinite number
Af éimes. More weak{y, we céuld simply deny that it js common knowledge
that when the final game arrives, A will know.that<{t is the final game.

s

) Réaspniné such gsffhis mﬁg&t lead researchers into arguing that in the
1nf1n%te1y-repeatéd supergaaé, since, the "hangman" argument does not
apply, there is no prb&]eﬁ in positing the deontological equilibrium as
one)possible dutcome, as ‘Milgrom and Roberts (1980) argue, or as the
9n1§ possible outééme, as Kurz (1977) argues.

. ‘ . : Strictly speaking, of course, the "haﬁgman" argument can not pe
aaplied.to the infinitely-repeated supergame, for the former starté,ﬁqoy

the final game, which does not exist in the latter. However,' what lies

behind the "hangman” argument is not so much that the next game is the

“last, but thé idea that the outcomes of the next and future games are

- s

ﬁredicthble Thdependent]y of knowledge of the outcomes ef previous games.




Once this 1is recognised, the "hangman" argument, or rather a variant of
) %
it, can equally well be applied to infinite as it can to finite games.
Let us suppose that it is common knowledge between both players that

the game of section five will be repeated an infinite number of times.

Can we predict the outcome of this supergame, and if so, what odtcome

will we predict?

Let us assume that our knowledge of the supergame is "comgletez. By
this I mean that the descr{ption of the supergame is sufficient informa-
tion to predict the outcome of each and every game in the supergame up to
an irreducibly random and unknowable element (this 1last é]ause is to
permit the possibility of mixed, or random strategies). In particular,
we can, at any point in time, predict the outcomes of all future games
without needing to.have observed the “outcomes of any'.ﬂrevious games.,
From our assumption that the description of the supergame is common know-
ledge “between 'both p]ayers,~‘howeven, any proposition we know or can
deduce about the géme js also known by both players7 If, as we a;sume,

our knowledge of the supergame is "complete", then so is that of the

players. In particular, if we can predict the outcomes of all future

.
-

games a priori, then B too can predet the outgomes of all futureagames
(up to an irreducibly random element) without needing to have observed
the outcomes of .previous games. And if we know that B can predict thus,
then A knows this a]so.- NoJ’A's only motive for playing XD in the cur-
rent gamé is if his doiﬁé 50 might influence B's expectation of A's play
in ﬁdture games, but if B already knows how A will play in future games
(again, up to an irreducibly random element) his expediation cannot thus

be influenced, and this is known to A. Thus A has no motive to play XD,

and, taking B's expectation as predetermined a priori, rationally plays

T . T , . T
X_, knowing that B knows this and will expect X and will reply with y .

¥
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To summarise; assumihg that a complete description of the.

BRI bt

infinitély-repeated supergame is. common knowledge between both players,
we conctuded that Jf the description ‘of the game is sufficiént to predict
the outcome of the supergame, then the only possible outcome we can pre-
"}

dict is a repetition of: the te]eo]ogicalfequilibrium {xT,‘y of the

single game. Alternatively, if so&e oiher.outcome is possible then we
‘cannot predict that outcome a priori,

The intuition behind this argument is as follows; A knows that B
will only revise his expectation of A's future actions if he receives
additional information, but it seems that B alreéﬂyiknows everything that
can be known on the determi;;ntg'of A's rational choice. B knows A's .
preferences and all A's beliefs, and A knows that B knows this. What
additional information could there possibly be which B migﬁt find useful

in predicting A's future actions? If there is none, then A can give him

none, -

-t
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VIII. Interprefation of Preceding Results ..,

In the above section, assuming common knowledge, we concluded that;

even if the game is infinite, if the outcome of the game can'be'pregic;ed

a priori then the outcome we predict must be the teleological Equi]ibrihm

{xT, yT}. This conclusion is paradoxical in (at least), two Ways.

f -
Firstly, the conclusion is paradoxical because it seems to contra-

dict common expérience. The game can be interpreted 435 .a “promising

~

game" whereby in period one A promises to gerform xD in period two, in’

order to deb B to perform yD in period one. When pehiod two arrives,
however, A has an incentive to break his promise and to perform an action

other than xD. Even though promises aré costly to keep, we normally

argue that A has an incentive to keep his promise, and hence B has reason’

to believe he will keep his'pEBmise, because B's belief that A will keeb

his promises in the future depends, at least in part, on whether A has

kept or broken his promise in the past. What the argument in the above

section implies, however, 1is that B's beliefs concerning ‘A's future

Y N
actions are determined a priori independently of A's past actions, -and -

-

41

that since this is common knowledge between A and B,-A has no motive ever

to keep his promises, qua promises,”and that B knows this. A's Reeping

or ‘breaking his promises in ‘past games gives B no information on the

~determinants of A's rational choice in future'games.

What is surprising, from our analysis, ‘15 not that promises are
\sometimes broken, but that they are ever kept at a][,.that fhey are evér
expected to be kept, that they are ever made, qnd%:hat the very word
should appear in our language. The same applies not only when the

keeping of a promise is beneficial to the other, as in repaying a loan,

but also when it is harmful, as when the deterrent of punishment is used

N
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to entorce a law., It appﬁies whenever the performance of an act is, in
itseTf,‘cost1y to the oerformjng agent, but is beneficial only insofar as
it establishes a regutation,'an expectation by others that acts of.that
type will be performed in future. What our argument seems to imply is
that it is impossible thus to establish a reputation, and therefore
irrational ever, to try. It is not enough to counter that promises are
sometimes conspicuously enforceable by the threat of punishment by third
parties, for sometimes they palpably are not. TEven where they are, to
invoke enforcement by third parties is merely to pose the same problem in
a different place. How do those third parties establish a reputation for

enforcing the promises of others? How can the emission of sound waves,

or the production of ink marks on a piece of paper, except trivially,

change the world?' How can they ostensibly -alter the pdyoff structure

which determines'rational~ch01ce?'

Secondly, the\conc}usionjis paradoxical because it seems to imply
that a non-rational player, or mechanism, ~could attain the ends of a
rational player better than could the latter hjmse]f. Let us replace our
rational agent A with a mechanism AL, which simply repeats X0 every game.
‘We will assume that 8 knows he is confronted with a mechanism, but it

matters 1ittle whether 8 knows the structure of that mechanism, °'If B

knows the structure, he’ ww]] expect xD, and the outcome. is 1mmed1ate]y
{xD, yD}. If B does not know the structure, he will obserye XD'repeated;
and will eventua11§ revise h%s expectations towards xD, and the outcome
wti] soon become {xD, yD} simt]arly; If B did not thus revise his expec-

tation, he wou]d make coos1stent mistakes, which wou]d seem irrational.

Thus the mechan1sm could atta1n an outcome which wou}d be preferred by -

1,
’

'the rat1ona1 agent A to that wh1ch he h1mse1f could attaln. K

42
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Why cannot the rational agent A attain the same oatcome as the non-
rational mechanism?  Why cannot he simply act as if he were such a
, methan1sm? Any di{;erence must 1ie in the nature of the constraints they
A fate. 'In particular, the rational agent in the argument in the preceding
section is constratned by B's prior knowledge of the determinants of his

(

B has prior khowledge of the determinants of A's rational choice.

rational choice, The mechanism is not thus constrained.

Does this mean that A's choice is pre-determined? 0bv1ous1y not, for an

agent w1th free will can always choose any action whatsoever ratlonal or

' ] irrational but why should he ever want to choose an 1rrat1ona1 action?
-The idea sounds like a 1og1ca1 contrad1ct1on and yet an agent cou]d want

to do so if he 1ntends thereby to destroy other agents ébi]ity to pre-

" . dict h1s -action on the bas1s. of the1r knowledge of those particular
determ1nants. An action which is 1rrat1ona] at one level of under-
stand1ng can become rational at a h1gher level of understand1ng insofar
as it destroys that primary level of understanding. In the game at hand,
\VA does 1ndeed have reason to seek to destro% B's ab111ty to- predict A's
act1on on the basis of his a priori know]edge of A's preferences and
;he11efs. . It is the constrq1nt of B's form1ng.h1s expectations in this

way that prevents A from attaining the outcome that can be attained by

his machine - counterpart A".’ -
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-IX. Imperfect Information .

The only motive that player A could havé for pﬁaying'xq js if his
doing so should lead player.é tb~expect him to p]ay xD %Q future games..
" From the argumeﬁt in preceding segtiqn§, however, it would seem that
ﬁ]ayer A is dbab]elto attaia the deontological equilibrium {xD, yD}
because his current play does not influence B's expectation of his play
in future games. .This is so because, under the assumed conditions of
conmon\kqowledge; Q‘alﬁeady know;\a'priori all the_determinahts'of A's
‘ratiOnal'choicg - his péeferences and beliefs - and\so A can give B no
additional iﬁfo?mation thcﬁ might lead B to revise his expéététfcna

In recent contributions, Milgrom and Roberts'(1980),,and Kreps and
Wilson (1981) have sought to reverse -this conclusion by modifying the
common knowledge assuﬁption. The context of their discussions i; the
problem faced by a mdhopolist in seeking to deter, by predation? the
entry to his market of a succession of firms. The estab]ished'monom%]igt
always prefers to maintain his mbnoﬁoly position. Faced with the f;ct of
entry, however, .he ajWays prefers to share the market rather ﬁhan to
engage in mutqa]]y‘cos;1y predation, except insofar as'ﬁis;dgcision to
prey this period might deter future potential entrants. THeipotentiéT
entrant, on the other hand, prefers to enter if he knbﬂsl£hé monopéiisg
will share the market, and prefef§ ﬁgg,to enter if he knows phé:monopgi
list will prey. Thus the mﬁﬁopb&ist's strategy “prey if entry. occ@rs?
corresponds to the deontq]og{ﬁél\ method; while the strategy "share :jf
entry-occurs" Eprresbonds to the-teLeGIQg%cal meﬁhéd.

. 1In tBe finite]y—fépeated game, where the~monbpqlist faces a finite
number of potential ehtrants‘to a finite sequendé of markets, and under
conditions of common know}g@ge_of-prejerenc§§'ahd péljgﬁ§i MiJgrom and

sy



values). This can be proved by reductio ad absurdam,

N~

Roberts, and Kreps and W1lson (hereafter M-R_ and K- N) recogn1se that the

'“hangman reasonlng of the’ Selten chain-store paradox enta1ls that the

~

. only equ1l1br1um outcome is where the potent1al entrants a]ways enter

and the established monopol1st never preys " the teleolog1ca1 equ1—

v L) -

11br1um. o ."“\.‘ o ﬂ‘

‘ln order to avoid.this conc1us1on M-R and K W modify the assumpt1on

of common knowledge. - They 1ntroduce the poss1b111ty pf a strong mono-

polist,-who, either because he. has a d1fferent payoff structure, or else .

betause - he is simply not rational w1]] a]waysé,prey when faced w1th

' entry, regard]ess of any effect this might or m1ght not have on the

decisions of future potential entrants, The monopo11st knows -with per;
tainty whether he is “strong"ror‘"weakf, but potenttal entrants do not -
know this with certainty a priori.‘ Instead they'entertain a small, ’but
non-zero probability that the mon0p011st is strong “From this p01nt on,

the game as descr1bed, 1ncTudTng the h1story 'of moves, 1s common know-

;1edge between all players.- = ° - - '

v

G1ven this. sma]] asymmetry of 1nformatton 1t is easy to prove that’

shar1ng markets-1s not necessarily the equ111br1um strategy for a weak

monopolist (i.e. it is not hIS equ111br1um strategy under altm parameter

'

Assume that the equilibrium, strategy for a weak monopolist is to
share if entry occurs. If this is the equ111br1um strategy for a weak

monopolist, then. potential entrants will know it to be the equilibrium

"strategy. . Suppose that entry occurs in one market. If enfry is met with

'nredation then potential entrants ‘Wfil know w1th certalnty that the

v

monopo]1st 1s strong, since weak monopo11sts by assumpt1on, never prey,.
and S0 will not enter in any future market. Conversely, if entry is met

w1th shar1ng, 1t will become henceforth common knowledge that the monwpg-”



. : 1ist is weak, and potential: entrants will always enter in future.- G1ven

[

, that potent1a1 entrants form thexr be]lefs 1n th1s way, the weak monopo~‘
[ g

]1st faced with entry, can either prey this t1me and have sole control
P o of a11 future markets or e]se share and’ be faced w1th entry in alt_
‘future markets, For some d1stount rates and payoff structures the
present value of tak1ng the former. cho1ce will exceed that of the 1atter
and the weak monopolist's opt1ma1 strategy w1tl be to prey if entry :

’

occurs.  This. contradicts our initial assumpt1on that his equilibrium-

strategy'isvnecessari1y to share.

Cou]d it ever be an equ111br1um strategy for. a weak‘monopol1st to

.

prey in order to promote the expectation that he will prey in future’
M-R and K-W argue that- it is. - In the f1n1te1y repeated game the weak
mon0p011st will genera11y prey in early stages of the game, share in the:
later stages, and" perhaps adopt a m1xed strategy in between. For our
qurposes however it is suff1c1ent, and S}mpler to consider the equili-
brium strategy- of a weak monopo11st 1n an- 1nf1n1te1y-repeated game.

‘ To exam1ne the reasonang beh1nd the result obtalned by M-R and K-W,

. we first posit that the equ111br1um strategy fon the weak monopolist is
indeed to prey if entry occurs. we then construct the best reply to this
strategy on the part of potent1a1 entrants, which, of course is never to
'enter. G1ven this best reply, we- then check to see if the weak monopo~
11st has any incentive to depart from the strategy we posited 1n1t1ally,

: | both at equ1]1br1um and at d1segg111br1um po1nts in.the game tree. (The‘

1atter is to ensure that the threat of. predation i's credible, or a per-

fect equ111br1um strategy in the sense of Se1ten ) If the monopol1st has

-no {ncentive ‘to depart from h1s strategy then it 1s 1ndeed an equ111-

: br1um strategy.
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Suppose thatﬁentﬁy ocours in one market.  If the monopo1ist'main;"-

§ é} " tains his strategy,-and\freys he assumes equi]ibrﬁum outcones in all

.; future games, which means he w111 never aga1n face entry.: ff thefmono-”

ﬁg polist departs f rom his strategy, ‘and fa1ls to prey, K-W argue‘ then he-

, knows it will become common knowledge between h1mse1f and alt. potential
entrants that he is in fact weak, since strong monop911sts never fa11 “to
prey. He also knows that if it bgcomes cemmon know]edge that he is weak
then the equ1\1br1um in all future games -must be entry and shar1ng
~snven a low enough d1scgunt rate, the weak monopo11st will prefer the :

1former to the latter sequence Tof . .outcomes, and so “will not choose to

depart from the strategy we pos1ted wh1ch shows that it:is 1ndeed h1s
equillbr1um strategy. , - - _ s

I find th1s argument to be prob]emat1c. Notite;that what sustains
the equi]ibr1um is the assumed interpretat1on that potent1a1 entrants ~,

would place on a d1segAA11br1um move by the -weak monopo]ist }t is

assumed that the potent1al entrants would 1nterpret fa11ure to’ prey as,,.

proof that the monopolist was weak for a .strong monopol1st would not or

.o PRI e
N

could not, fail to prey, desp1te the assert1on that fa1}1ng to prey fs
not a rat1ona] strategy on the part of the ‘weak monopo]1st e1ther. : .
If the“entrant knows that the equ111br1um strategy for both weak and-»
strong monopolist is always to prey, then observ1ng fa11ure_to pney,con-
fronts him'with a’ logical contradiction) One way to avoid sueh qontraJ .
L " . diction is to invoke the “trembling hand", as in Selten (i??S).f We sup-
pose that each player will make "mistakes" with‘snatl but non-iero probam R
hiﬁity.- A player faced with a deequihibriuh‘nove.byianother biayer can )
“,theh dnterprét,that move as a "mistake". If we followithjs route,:howl .

ever,. the argument used by K-W must collapse. By symhetryfwe’shbu]d:

o

I ' - assume that both weak and strong monopo1ists haye the‘same_probabiiity,of
H
i
[}
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mak1ng a nnstake. If th1s is'assumed' then observéng a mfstake wouTld

g1ve ‘the potent1a1 entrants Ao 1nformation on whether the monopol1st

© a

likely to- be weak or strong - they wou]d not modnfy the1r,pr1or proba-

b111t1es as a resu1t of observ1ng fa11ure to prey. Know1ng th1s he

<

. weak monopol1st would choose not tb prey, wh1ch contrad1cts our 1n1t1a]-'

rd
’

L assumpt1on that his equ111br1um strategy is to prey 1f entny occurs.‘ The-

+

. argument used by K-W rests on an, arb1trary 1mp11c1t assumpt1on that the ‘.

weak monopol1st makes mtstakes w1th greater probab111ty than does the .

strong o " T f» R _' -

[

T The mode] put forward by M-R" conta1ns a sl1ght difference wh1ch =

enables them to avo1d the above prob]em. They pos1t a\th1rd type of*

monopo]1st we'mlght call him a w1mp s who for SOme reason or another

‘

will, a]ways share if entry occursQ regardless of any effect th1s m1ght

have on future entry.. The potent1a1 entrants can now 1hterpret fa11ure
) ./ . D
to prey- as proof that the monop011st is a w1mp, to whom thelaibest reply |
i

1s a]ways to enter, he .weak monopo]ist w111 then prey if entry occurs

because fa11ure to prey w11] lead potential entrants to. conc}ude that he

it

1s a w1mp. Th1s 1eads us to the general observat1on that 1f we seek. to

[y

avo1d making arbltrary Judgements about how players Wil respond to a

move they know to be a d1sequ111br1um move - about how , they w111 1nter-

SN

pret contradictory ev1dence - we must ensure that there.are enough types
of p]ayers so that every move (1ndeed every poss1b1e eguence of moves)

< is an equ111br1um move for at 1east one- type of p]ayer.

{

’ -
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X.* Undecidabiiity'under Perfect Information .

. . N '
‘ . “ N - 4 -
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'We -dre niow in a position to” compare the outcome of the game im
section seVen where aii knowledge was common knowledge,'to the outcome

; l " i of the game'in section nine, where‘piayer B (the sequence of potential
‘entrants) doeés not hnow.w1th certaantx the type of player A (the monopo=-
List) ; It is obvious that the~eduilibrium where entry is déterred cor-'
responds to the depnto]oéical equ1]1brium {xD, yD}, and that sharing )

«

e corresponds to the teleo]ogicad equ1]1brium {xT, yT}. In section seven

7’

we argued that the teleologicai eqUiiibrium was the outcome, whiie in

]

section nine we argued the contrary. Does this difference arise simply

~

N o from‘relaxing the' assumption of common knowledge? How general is the
result’ of section nine? f' : , -

./’j - In section seven we argued that the teleoiogicai equilibrium must be

the outcome because sance _B knows a prieri ‘all. A's, preferences and

R _-beiiefs, A can give B no additional informagion- which might Tead B to

-

revise his beiiefs concerning A's ratJonai action. Suppose however, —.

1

_; . . ‘that A were to depart from his assumed equilibr;um strategy. Suppose A

7were to piay other than xT7 B would now be faced\w1th a contradiction, a

\ -~ - . ,

\-- . 1ogicai inconsistency, betweenlhis prior'belieﬁ ‘that A must play iT, and

' the ev1dence that A does not play xT in fact. It is now obvious that we

b prev1ousiy assumed that faced w1th such contradictory eVidence, B wou]d .
v retain his. prior beliefs ,and simply ignore that ev1dence. Inieffect, we -

amplic1t1y assumed that. B w0u1d interpret such-a play as a mistake", and

wouid not modify his prior beliefs and expectation of future piays. \lf A

¢ - - \ -

knows that B will ‘make this interpretation, then ‘it is indead a mistake

v J N

u

foc A to play other than x .o . o v

\

Ln sectlon-nin Qe a“usmed that if the weak monopo]ist were ever to
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depart from any posited equilibrium strategy then potential entrants

B : <+ would interpret that as evidence concerning the monopolist's’ type. In

P . s -
N 4 -

v o ‘modifying their beliefs concerning the monopolist's type, they_modify

‘ S their beliefs hodcernihg'the"ﬁbqppqlist?s future plays. " The purpose of
e - ¢ - ) { . .
N introdycing additional arbitramy types of manopolist is simply to'avoid |

\

. confronting poteﬁtial entrants with a 1ogicaf contpadiction in the event

of a d1sequ111br1um move on the part of the weak’ monopo11st , Every -move

\

. - ds an equ111br1um move on the part of at least one. type, S0 the potential

~ A ~

.entrant  can valways 1nterpret any . move w1thout 1og1ca1 1ncons1stency,:

i . 1 - N

w1thout hay1ng to 1nterpret a move as a "mistake", o

-
\ . ¢y,

. Introducing such add1t1ona1 types as the strong monopo11st and w1mp )

§enve; not' so much. to alter the outcome of the game_but rather as a way R
g o ,to avoid having to answer a difficult question: How dp agents react wheh
they observe a.move they know to be a disequilibrium move? It s no

x _answer to say that such moves are never in fact observed. Any agent is

free to make whatever move he chooses. In petidiné.yhith move tqvchop§e
- - he conteﬁp]ates for al? possible movee, what would.happen if'he chqee
- that move, what would happen depends 1n‘part, on how other agents wit]
1nterpret that move. We cannot dec1de thch is the equilibrium or

- rat1ona1 move without cons;der1ng how other agents wou]d react if he were‘

\ \ -

. " to take some other move. ) e

¢ \ R

-In section seven we assumed, withoyt argument, that B would inter- -
D

- -

pret a mové of’x as a m1stake » or nather, we aSSumed that A would

'
-~

! assume that B would interpret xD as a mistake. Obviouely this is not
" good enough.’ To 1nterpret_a move asia “mistake" is to fail to intepppet'
it at a11: It“ampudts_to sjmpﬁy\ignoring the fact that the move'took
place at all, because tt'tontradicts B's pﬁior\be1iéfsl Yet if we reject

- ~ .~ this "“interpretation!, what 1nterpretat10n 1s the correct 1nterp etdtion?

\ - N . . « 7
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I suggest that we s1mp1y do not know and yet, paradoxically, our very

1gnorance of what const1tutes the proper dnterpretation a pr1or1 can

@

prov1de us\ﬂ1th the means to" reconc11e prior beliefs of what constitutes

. - 4 - -

equi]ibr{um p]ay with actual'obserued play. AnyvobServed play can -con-

’

sistenfly be 1nterpreted as prov1d1ng evidencé about the player's be11ef

i

concerning how it is 11ke1y to begﬁnterpreted ' .

.

Suppose that A plays xD. B knows that if A had believed that E

would interpret this play as a mistake and not revise his expectat1onsjas

“ . \ -
a result, then a play of xD would indeed be a mistake, B can majntain

his hypothes1s of A's - rat1ona11ty, can prov1de a cons1stent interpreta-

~s

9t1on of A's ~move, only 7if he assumes. that A‘be11eved that B would not

fgnore “such a play (1hterpnet it as a mlstake) but conSLder it~ a

- ) ’ 3

rationals, 'de11berate choioe on the part of A._ Furthermore,'ifﬁB inter-

H - -

prets A's play of. xD as ratwona] and as prov1d1ng‘eyidence.of A's belief

that B w111 1nterpret it as rat1ona1 then if B assumes that A will main-

s

~ta1n th1s be11ef.1n future he will expect A to play xD in future games

y D D

~also. Expectlng X~ in future B will -reply WJth y 5 dand A's play of X

w111 1ndeed have been rational. > N o

’

Suppose that A p]ays xT. ,B, knows that this wou]d be a rationa] move
on the part of A, only if A be11eVes that B would interprét Al$ move of x

as a‘m1stakek B therefore assumes that A beT1eves that B would 1nterpret

,x? as a mistake. If :) expects that A will ma1nta1n this; beT1ef in future

T T g

games, he w111 expect in® future games, and w1]l rep]y with y

The only motive for A to p]ay x is if. he can thereby 1nf?uence B s

R4

expectat1on of A s future plays. g? 5 future ratxonaﬂ p]ays depend on A's

'

'preferences and beliefs. Therefore A can 1nf1uence B's eXpectat1on on]y

A

~if he can influence B's be11efs about A‘s preferences and be11efs. We -

had previously arqued that sific the tructure of the game WL* common

r

3

,

/

e
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[N . 1 /
- . knowledge between Ajﬁnd B there was no relevant information that A could

~

give B which wou]d_modify B's expectation; As a results we argued, A has

hY

. no motive to play L. We have since seéj} however, that knowledge of the
13 AY .

structdhe of the game is .inSufficient to determine the equilibrium, to

- 4

determine A's rational choice, without an additfional hypothesis about how

[y

A expects B to interpret A's moves. _This extra bit of relevant informa-

' tion is what A can ¢comiuntcate to B in making his moVe, and since he can

& ,
thus influence B's expectation he does have a motive to play xD. It is

rat1ona1 for A to play xD provided that the present value of the outcome

{xp,‘yD } in a{] future.games exceeds. the present value of a single out-

, xcome {xT; yD} and an outcohé'{;T, YT}‘for all games thereafter.’

’

- we can reformu]ate this argument in a slightly different way. . Sup-

.pose we do - not know whether it 1s ratvona] to adopt the deontological or

-

-the te]eolog1ca1 method B‘therefore envisages play]ng against one of
‘two poss1b]e types of agent the type.which believes it is rational to
adopt the deontolog1cal method and the type which believes it is rational
to adopt the teleolog1ca1 method ' If B observes xD he will learn that he'

is p]ay1ng aga1nst the former type, and will expect xD in future. If B

will expect xT‘in future, ‘
-n

. % .
The link between A's past actidon and B's future expectation is’

»

essential if the _deontological equilibrium {xD, yo} is to be the outcome.

-

This, 1ink 1s not provided by B's 1earn1ng any new 1nformat1on about A‘
basic be11efs and- preferenofs be]1efs about the structural parameters of'

the game and beliéfs thereon), for by assumption these he a]ready knows.

what B Tlearns of 15 A(s decision to adopt the deonto]og1qa1 “method of
1 / .
action, and hence bf A's belief tn the rat1ona11ty of that dec151on. A

S

~ belief in_the rat1ona11ty of adopt1ng the deonto]og1cal method cannot be

S
i

-~

observes xT he will learn that he is playing against the latter type, and .
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reduced to a fogica]]y equi‘_’ya1ent statement about A's belief about the
structural parameters of the déme, for we have seen that the attempt to
do so yields only an undécidabﬂity regul?t for the rationé]ity of n
action, R "

‘ Should A ever succumb to the temptation of departing ‘from the deon-
tological method, his doin§ SO re’veals only that he no longer believes it
to be rational to maintain the deontological method. It 1is only the
effect of this revelation on B's expectations which provides A with an
incentive to maintain the deontological method. The only t:ing that -
“prevents A from treating his pgézt optimal plan as an irrelevant bygone is

the .effect of revealing that he considers his past optimal plans as

irrelevant bygones. ‘ N




€onclusion-

o

The conCept of rat1ona1"act1on that perta1ns to a game aga1nst

agents w1th rat1ona1 expedtat1ons 1s Jin general fundamental]y d1fferent

f rom. the concept of ratwonal action that pertains™ to -a game against
' Jnature. Th1s dictum, prev1ous1y noted by_Kyd]and and Prescott f1977), I

have sought to e]uc1date in th1s essay. In a game aga1nst nature, to

- establish- the rat1ona11ty of an act1on it is. sUff1c1ent merely to enumer- .
"ate the consequences of all poss1b1e actlons. Wh1chever action yields-
,consequences of" the h1ghest expecteq ut11ﬁty is the rat1ona1 action. In

a game aga1nst agents‘w1th rat19na1 expectat1ons, the consequences of any
action depend, in part, on the effect -of that action on the egpectations

of other agents. ‘'The effects of an action on the expectations of other

N .
¥ B -

agents in turn depends on whether . they interpret that action as

//—\ rational. , - ' . .

-

[t is/not enough to say that it is rational -to choose whichever

]

action maximises an agent's (expected) utility subject to his perceiie%;; P
constraints, In a “game against agents with rational expectations, thigse ggza'x
constraints are not invariant tq their percept1ons of the method acopteﬁ v,

\.

to choose acticens. Posed in this way, the problem is clearly related to"“ Th T
Lucas' (1975) insight that the structure of an economx facing a policy- '
maker may not be 1nvarient to agents' beliefs about the poticy regime in
effect. We are simply exploring the imo1ications'of the "Lucas Problem”

My

for optimal policymaking. The implication seems to be that one should

consider the outcomes of all possible policy rules, assuming in each case
that agents believe that policy rule will be followed, and choose which-
ever rule maximises the policymaker's objective function. If the policy-

- __maker can commit himself in advance; and be seen_to §0_§93 then this

v

I R
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policy rule is indeed the one to which he should rationally commit him-.

\
self. Suppose, however, that such commitment, in the sense of conspicu-
ously imposing sufficient external péhaltieg on oneself for violating the
vrule, is not available as an option, or is not available without sigﬁi?i-

’

cant cost. Is it rational to act as ié one were thus committed? Is
following that policy rule a éredi&ie strategy? - .

The relevance of such quégtions is by no means restrictéd to macro-
ecoqomjc -policy. We pun{sh‘ criminals in the belief that punishment
‘ P deters crime, yet the crimiQ Y act which'is being punished js past and
cannot be undone, and the act *o -punishmentais costly to the punisher.

- We sometimes keep promises, eve though‘it is costly to do so and thé i

benefit one gains from making a promise has a]readf been received and.‘

L cannot be taken away. The only motive for ach of Punishment and"

P v . / » - ' o
promise-keeping must be the effect of such actions, or failures to act,”®_

F

on the expectations of others. The maintenance of such practices,  and

-

_the belief in their maintenaﬁce, are what constitute the very fabric of

‘ -~

social order. Why are acts of punishing and promise-keeping rational?

Why should such acts, or their oﬁBBsiteé; effect agents' expectations?
Consider a world in which the basic parameters (such things as

tastes and technology) are fixed and common knowledge to all agents,

-

- Each agent's expectatioﬁ% of actions of other agents 'depends only on
thoée basic parameters. Each agent knows, therefore, that sincé he can-
not change the basic parameters, nothing he can do can in any way affecf '
the expectations of others. Thus punishing, Yeeping"promases etc. are
irrS%ional, because such.acts are rational only if ﬁhey affect the expec-

-

tations¥of others, but since the latter depend only on the basic para-

meters, they cannot thus be affected.

/
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Mi]ghom‘ and Robelts (1980).?and'.Kreps and Wilson -(1981) 'seek' to

_— - ~

escape th1s paradox by relaxing the assumpt1on of common know]edge of the

A}

basic parameters. By 1ntroduc1ng a few agents w1th exact1y the r1ght

,Jnnate propens1t1es to pun1sh cr1m1nals keep prom1ses and S0, forth who'

¢annot be d1st1ngu%shed a- priori from norma1“ agents, they can derive an

-,

. equ1]1br1um in ‘which normal“ agents choose to mimic the pun1sh1ng and

pnom1sé keep1ng behav1our of the abnormal" agents.
I contend that if we seek-a. rad1cal or fundamental explanat1on of

the institution of the prom1se-keep1ng then we must. reject th15'dev1ce of

’ \

1ntroduc1ng “abnormal” types’ of agent. Postu]at1ng that agents “have a’

taste for keep1ng promises would not const1tute a.non-vacuous explanat1on

of why the 1nst1tut1on of prom151ng exists. Postu1at1ng a.probah1]1ty

that agents have such tastes is but a small advance. It amounts to sup7
posing that the mere uttering of the words "I promise..:" might per se

-~ ’

influence an agent's future behaviour. Now it may indeed be true that
agents living in a sbciety which contains the institutien ot promising
may develop a sense of self-respect or of<- shame if promises are kept or

.
broken, but an explanation of the institution which creates the object
for such attitudes must not presuppose the existence of such att1tudes.
We are not born with a d1spos1t1on to feel shame on tak1ng a certa1n
course of action consequent:upbn emitting certain sounds. '

I propose an alternative solution. Introduc%ng “abnormal" types of
agent retains mpch of the adhocness of simply putting broken promises in
agents' wutility functions - postulating a/taste for honesty or revenge.
Moreover, it does‘not answer but merely avoids asking.the question 6%
what would happen if such abnormal types did not exist.

~ In order to be able to prove that a postulated equilibrium is indeed

an equilibrium outcome it is negessary to be able to specify the
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N

' (expected) consequences of a]] poss1b1e acttons ava11able to an agent

1nc]ud1ng putat1ve1y d1sequ111br1um act1ons.' Those consequences depend

N on the effect of that act1on on the expectat1ons of others, but if there

is no type of agent for whom that action is a postulated equ111br1um

_atction, then 1t 1s impossible to predict how other. agents m1ght change_

’

their-be]1efs as a resu]t of observing that action, and hence impossible

”to predict the1r react1on. What should one be11eve when one observes'

ev1dence wh1ch contrad1cts be]1efs he\d with certainty7 It .is a]ways an

opt1on for an agent w1th free w111 to contrad1ct by his action one's
knowledge of how he Wi11 act. If hé has incentive thus to contradict

one's know]edge one cannot know how he will act ‘

v

Faced w1th this fOrmal undec1dab111ty "of the tonsequences .of

actions, and hence the forma] undec1dab1ﬂ1ty of equ1l1br1um actions and

<

expectations, agents can only 1ook at past actions as a_gutde to future‘

actions. Past acts of punishing and promise-keeping can- only be

‘1nterpreted as decisions to adopt the rules of pun1sh1ng or of promxse—

keeping. - -Yet it is the formal undec1dab111ty of equ111br1um expectat1ons
in a te]eo]og1ca1 world, and the consequent necessnty of 1ook1ng at the
past as a guide to the future, in prov1d1ng the 11nk between current acts

of pun1sh1ng and prom1se—keep1ng and the expectation of future acts

-

thereof, wh1ch prov1des the teleo]og1ca1 1ncent1ve to pun1sh and to keep

promises. The belief that agents can follow rules provides the rationale '

for following rules, which provides the credibility.of - the rationa]ity
of believing in the maintenance of - such rules. ~The formal. undecid-
abi}tty of teleological equilibrium is what makes possible the deonto—
logical equf]ibriup: where agents fo]low'rules and belteve those rules

will be followed. ’

v

N



, 58

The sort of'regsons‘one can give for an act of punishinﬁ, promise--
keeping or other instances o% following a rule are fundamentally distincf
from the soFt of reas;ns one can give for other iypeé of-action. In thé
1atter it 1s suff1c1ent merely to point to- the benef1cence of the conse-.
“quenqes of that act in itself. The reasons for an act of punishing and
promise-keeping must 1oog backwards at the past act to bé punished &r the
past act of promising, at the past optiﬁé1 plans of the agent. Sihgle
acts’ of punishiﬁg and of promfseikegp%ng are rational iésofar as they are

necessary to maintain the belief that a rational rule is being followed.
Tﬁe rule of pynishihg or promise kééping is‘rationa1 insofar as the coﬁ4
sequeﬁces,_df following .such a rule and be%nb ‘believed to do so are
beneficial. We‘cannot ignoré tﬁe middle step. ‘we.ganqqt‘disbeﬁse'wiﬁh:'
the concept of ru]es .3 ’ .ﬁ '\ |

&

‘_ I be11eve I have shown that 1t can be rat1ona1 tq act as- 1f one 1s
comm1tted and the coro]lary, ‘that such comnatment can be cred1b1e w1th-
‘out external constra1nts. However, this by no means comp]etes the analy-

sis of such behaviour. Two unresolved probiems in part1cu]ar\presént
themselves. ' \

The first problem is that iﬁcgntjves for commitmerit (pFovjded pre-
ferences'gre time-consistent) apply 6n1y‘1ﬁ games -of. twd’qf more bersons;
yet in this es%ay the choice-problem of the seéond agent’ (B)‘hés been
heayi]y Suppressed. In general the second agent may'haée an incenfivq,to‘
commit himself also, perhaps to break or modify-tﬁe comn%tmént of theJ
first. Potent1a1 entrants m1ght ‘wish to have -a reputation for enter1ng'
d;sp1te the threat of predat1on crimifals to comm1t crimes desp1te the
threat of punishment.- They m1ght ga1n by comm1tt1ng themse1ves n order

to break the commitment of the other. It is possible to set asfde th1s

problem by as$uming the other agent to:be a.sequenge of agents, as is.

+

/ ~
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done by M-R. and K-w, so that none can benef1t h1mse1f by deve]oplng suchl

- I a. reputation. S1m11arly we cou1d'assume that there is'a large namber of
anonymous criminals, so that all wou]d free r1de on the 1nvestment in’

reputat1on made by.aagone. we cannot however, ‘resort to.suchtdev1ces in

. .
- " Y L. .-

a general ana]ys1s of reputat1on. » o/ .

- ~ \

*The second unreso]ved prob1em~ 1f we do not 1ntroduce a plethoca of -
agent types as in M-R and K—w 1s the "hangman paradox in the f1n1te1y- |

repeated game. it makes sense to assume that agents w111 decide

~ o
.

“the same 1n future as. 1n past game-stages~1f alT stages are the same. In
o .o the f1n1te1y repeated game however future stages d1ffer 1n that they

have fewer future stages than do present stages.‘ Th1s does not .mean,

however that reputat1on nust be 1mposs1b1e 1n f1n1te]y~repeated games
under common. knowledge. It is st111 open to an- agent to force a contra-
dictiop by makjng,a "disequw1abrium -move, and-we cannot te]J.qf it is a
disequilibrium move un]ess we knoy how it will be- interpreted. The pro-
' blem with finite. games'ﬁs that'the'cost oftmaintaintng' a reputation

> ' o rema1ns constant through t1me wh1le the benef1t declines through time toj

- FRVS I PO

) zero. At some stage the cost must exceed thu benefit. The prob]em is.
‘w.% 2 . ~ -
qA»JIOt as, genera] as’ 1t m1ght seem for maklng the end of- the game uncer—

) N .ta1n or al]ow1ng reputation to be '@ mattel of degfee m1ght prevent the;
cost from ever exceed1ng the penef1t but it- st1]] rema1ns as a probTem.

.
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manner because in some senSe thougtf‘ 1n\ n umnterestmg sense, any

-

agent who does not 11ve on memdmes a'lone w1shes he had lead an

- I3 - o 8T

\7 . ,,n . ~. -

extremely abstemious paZst in order to store up pleasures for the

present and future. The more interesting case of t1me-1ncons1stent

.

preferences, to "which the above def1mt1on restmcts attentmn,

arises when an agent S current pretierences concermng the future

~

differ from his, futurexpreferences concerning the -future.’

'
’

The examples Hodgsah ﬂlses to demonstrate his argument aré singularly

ill-chosen, however' in that'he supposes all agentc to be act-

utih‘tarians wh1ch means that they will all adopt s‘.he same ranking

over. states of the wor]d Such agents would never be tempted to

break. the1r prom1ses for the promiser and, promisee would always

agree on whether or not the- prcmised act1on shou]d ‘be undertaken.

F'oH_ouing\.ru'les is 'thus‘ redundant for such agents, e_x'cept in the

veryw};eak sense‘ that‘.they might need con'uent‘%ons ‘to enable them_ to
coordma.te the1r Cho1ces between several equaHy opt1ma1 states

0 . P

(e. g., a]l«drive on the same side of the road’) ‘ I

‘
5
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Rawls (

éfso Harrod:(1936). -

ase g

1955) reaches essentially the same conclusion, from an ethical

N

v

<f

" perspective in. his Fule-utilitaciam analysis of punf§hmentL:
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The wor]d Wh1ch presents 1tse1f to an econom1c agent is a*world com'

pr1sed of not mere]y of "phys1ca1 facts“ but: a]So of “soc1aT facts".'.His”' :

. act1ons depend not on]y on h1s be11efs about the he1ght‘ w1dth ‘mass;

- .

veloc1ty, co]our, temperature etc. of obJects and agents, but a]sp on'

hts be11efs about such facts as ownersh}p, contractua1 ob41gat1ons, and

R .. . N ~ .

- Un]ike physicaT‘facts the truth or fa1s1ty of soc1a1 facts - such

i-as "Th1s land is owned by A“ ’“Th1s paper is money , and “A owes B ten

dollars" - “fs not 1ndependent_of agents bellevwng the1r~truth or fa17 1
sity. The.physicai facts are’objective1y given to agents'in a way that‘

the social “facts are not The very p0551b111ty of there be1ng social

-

facts presupposes the ex1stence of sOcia] 1nst1tut10ns - in th1s case of

JUTTIR

property, monetary exchange, and contract. No amount of observnng the

-

phy51ca1 character1st1cs of. the relevant objects or agents can suff1ce to \ .{

s~?bl1sh the truth of a soc1aﬁ fact without reference to the re]evant

social 1nst1tut1on. we may look 1n vain For any phys1ca1 character1st1c

of the area of. 1and which const1tutes 1ts\be1ng owned by A.1

~a

Wh11e any s1ng1e 1nd1v1dua1 takes the obJectivity “of soc1al facts as

. given, this. is: not true for soc1ety ‘as a who]e. If no _one believes in

property, money, or debt ’then property, money and debt do not, and can-
. oy )

“As s argued by Berger and Luckmann (1966) _the social facts, Jand

the ‘social 1nst1tut10ns which grantfthem their meaningfu]ness are a

soc1a11y constructed reality. Their existence is & facet ‘of .human action,
and belief. This does not mean that soc1a]sinst1tutions are constructed

in the same sense that——bui1dﬁngs.-are constructed} ~-Fhe building; as

4




i o FPT T S ]

bricks and “mortar, has an ontd]og1ca1 status wh1ch is 1oglca]1y 1nde-

¢ b

) pendent of the- actions and” the beliefs which caused 1ts ex1stence. wer

can conceive of its ex1st1ng 1ndependent1y of any human action. or- be11ef

h)

The ex1stence of a social 1nst1tut10n 1tke property, on the other hand ( f

log1ca11y presupposes certa1n act1ons and be11efs on the part of the ‘
re1evant agents. It wou]d be . 1og1ca1 nonsense to say that - property

r1ghts exmsted if agents made no conceptua] or behavvoura] d1st1nct1on

P
\

B between "’ine and th1ne . Social 1nst1tutions are. not a_causal product

_— . <
-

of but are 1dent1ca] to, certann types of human action and belief.
\ ! ?
T If soc1a1 inst1tut1ons are a facet of human actlon and ‘belief, then X

an_economit ana]ys1s of the1r ex1stence shou]d be poss1b1e. Undenstood

A}

’

y o as the COns1stent app]wcat1on of the methodo]ogwca] assumptlon of

~ g

‘ rat1ona1 1nd1v1dua1 act1on -and-belief, the economrc approach conta1ns 10

-

1nterna1 stope restr1ct1on which would ru]e out such an app]ucatvon -a

,

' pr10r1.. -An econon1c analysis of soc1a1«1nstitutions 15 not ahowever,
1mportant menely to extend -the proven scope of app1icabtlwty’ -of the
econom1c approach - H “facts" assumed and* exp]axned by economwc

PRI TN\
{

theorwes such as, endowments and exchanges are fdr the most part soca%i
) * l,/l- “‘ — -
‘ facts, and presuppose the’ exastence of the re]evant socfal institut1ons.

- Qs.,'

The absence of" an exp]anation of the existehce .of soc1a1 1nst1tu-5

v

\ - j \
ttons 1eaves open the posswbiwty that economic theory, as app]ied to the _

ana]ys1s of act1on and., be]def w1th1n a gnven 1nst1tut1ona1 framework,

C cannot be app11ed successtu]]y to the anaﬁys1s of action and be11ef

towards that, 1nst1tut1ona1 framework If that ]atter analysis were shown

to be imposs1b1e then the economic approach to human behav1our wou]d be
put in the embarrass1ng positton of being a theory wh1oh if generally,
© ., true, would have no socwal facts to comprise its . subJect matter.‘ Such

. doubt would be 1nfectious for how can we know that a big enought shift

* ., .- t
N :
-
- . e <
H , . .

"
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in the demand for a‘good would result, ndt in a rise,in price and quan-

N~

- t1ty, but in a shift ip “the behav10ur wh1ch const1tute§*the ex1stence of

<

\,.prOperty rights over, that ‘good - an-erasure of the social facts 1mp11c1t

v - , ’ P
- t

1n the axes and curves of our mode17 T

.

~

For these ‘reasons an econom1c ana]ys1s of the existence of spcial

institutions is important, but we should take care to understand what is

u'neant by ‘such an analysis. R S e -

By 1mpos1ng ad hoc restr1ct1ons on agents behaviour we cou1d mode]

———t — ]

“the consequences of the ex1stence of part1tu1ar types- of soc1a1 1nst1tu-

n .

tion, and ascertaanf(amongst other th1ngs) which type would be most effi-

N l E

c1ent under which c1rcumstances. Th1s,wou1d not, however, constitute an

’

.
-y

explanat1on of the ex1stence of that; or any, type of 5061a1 1nst1tut1on.

+The presumpt1on that "the most eff1c1ent w1L1 tend to ex1st may be val1d

-~

w1th1n an -institutional framework ‘of competit1on property.ahd contract

v ‘n

but cannot be . assumed, valad when that framework 1tse}f Jds in questfon.\
——_{—

- ’ <

- " x

) conform1ty te-the—#uies of a see+aT inst1tut+on woeld—not suff1ce to

- ]

- explaln .the ex1stencefof that-1nst1tut1on. We: cannot leap f%dm co]]ec-

A \

t1ve benef1ts to col]ect1ve dction w1thout vrolat1ng the econom1c pr1nc1-

ple of methodolog1ca1 1nd1v1dua11sm. We, must show-that each would bene-
s . . [ ~
f1t if he were fo.act | 1n the requlred manner. s o e e

, - ~ \ -

K \C' This essay ‘seeks to . exp1a1n fthe nature and ex1stence of\ soc1a1

- >

1nst1tut1ons in® general in. terms of rational '1nd1v1dua1 act1on and

. - - . . - ,

be]1ef I arque that such an exp]anat1on is pqss1ble but 1s poss1b1e

. {8 A%

on]y if .we sh1ft our perspective from the ratlona11ty of actlons per se

e

A ~
~

. contexts where agents, face the prob1en of the t1me-1nconsistence of«opt1-‘

mal—p]ans under rationa] expectations. In such—contexts iT.may—henefit

A

i _ . - 67,

S1m11ar1y, the demonstrat1on ﬁhat a]l wou?d benef1t 1f a]l were to act 1n

9

- .
. f v
. . .
\ -~ . . . . - \
* ! = . » B -
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~ ~ N . ‘ .
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to the rat10na11ty ,of r&]es of act1on. Socia] instftUtTons arisef‘in-\‘
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individua?l agents to act as if thef'were committed to following a rule,

the performance of an action specified\‘by ‘that rule being generally

irrational except insofar as its performance is required to maintain

N S

others' belief that the rule is being followed. Social institutions are

identical to agents' following, and ‘believing others to be following,

such rules. .

’

If this~ thesis is correcf{//then economists who analyse action
: ¢ - \

. towards the .institutional fnamework as if it were action within the

framework are making‘a fundamental mistake. Within the framework the

problem of time- inconsistency does not arise, and wWe can meaningfully
B - 1 / q - N

'speak of the rationality of an action per se.™ When the framewont itself

-

. is 1n quest1on 1t is mean1ng1ess to speak of the rat1ona11ty of an action

ger se one musthnstegd con51der the rat1ona11ty of fo]low1ng a.rule of

act1on.4 - - s .

\

The d1st1nct1on I am.making between ‘actions and rules of act1on is - .

-

‘s1m11ar to the dlstlnctg@h between d1scret1onar17 acts of policy and

po]1cy rules, as« made by Kydland and Prescott (1977) i corresponds to

N [

my own> prev1ous d1st?nct1on between te]eolog1cal‘ and deontological

- methods of formu]at1ng p]ans of act1on in Rowe (1982a) My‘Tefusaﬂ to

N y

Lspeak of the rat1ona]1ty of an act1on w1thout reférence to the, rule which

N

requires 1t is based on motlves s1m11ar to Lucas' (1980) refusal to eval-

\

uate a s1ng1e d1s¢ret1onany p011cy act1on. We cannot evaluate an action

‘A

w:thout referenCe to 1ts effect on expectatlons and that effect will

e

'depend on the.ru1es to which that action might, “or might not, conform,

,what I‘seek to show-in‘this‘essay is~that the distinction between rules

':\and dﬁsc ef1on is ot meré1y an abstruse p rt*oﬁhthewtheory of macro-

"economlc poI1Cy, but is central to understand1ng any form of spcial 11fe

.o . Ty
/ 7

-among. rationalwagents.« et e T T

[
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. which maintain our 4nstitutional framework in existence.

N
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The plan of the essay is as follows: for simplicity and concrete-

ness we restrict our attention to one particular type of social institu-
tion - that of private property rights. It must be remembered, however,
that our interest is not with property per se, but with propérfy as an

example of social institutions in generél; With this .proviso understood,

we seek to answer two questions; what are property .rights, and why do

property rights exist? K .

The second secttaon of-thi§fess§y.e§§m7hés what should be regarded as
constituting an answer to those two qhestioﬁs,;an¢ dﬁtiiﬁésg}hg strategy
adoptéd to provide the answers, The strategy adopted is not new. _bike

Y . .
Hobbes (1651) and others,;~we—posit an 1n1t1a1 rpre-socia] "state of

4 I

nature" and show how property r1ghts mlght emerge from that stdte. What
is new is our commitment to the economic approach and our exp11cit metho--
dological amalysis of the use of that strategy. Our “"state of nature is,

not {ntended as an equilibrium analysis of some acfual historica] state,

but is pos1ted .as an imaginary d1sequ111br1um state in the context of a
stability exper1ment meant to represent, however abstractly, . today' Xy

>

social world, The stabi1ity,experiment is used to elucidate the forces

Section th}ee examines what: is involved in one agent's rgcognising’
apother agent as a rational agent - sucﬂ_mutugl recognition bejng a pre-
requisite for social interaction. It points towards the general problem
of t%he-inconéistency of optimal plans under rational expectations.

“Section four presents a specific model of the state of ‘nature and

reveals the inefficiencies of that state.

Section five argues that the mere revelation of those inefficiencies

reiative to a world of exodenous]y,imposed prdperty,rights does not suf-

fice as an explanation-of -propertys - - . - —_——




e e

- . ; ...' 70

Sect1on six notes that the state of nature differs from the actua1‘

world in'that ‘agents fail to use trust and deterrence to protect goods,
and justifies our_saying'thatfprOpefti rights do not exist in the state
of nature, - .

Section seven argues that the state of nature is not an equilibrium

state, for agents therein fail to adopt rules of action in an environment -

wﬁere,dt woulﬂ benefit them individually to do so. Eschewing discretion

-

in favour of rules is requiﬁed:to estabtish trust and deterrence. By

permitting agents to follow rules we attain an,outcome different to the

state of nature - the "social equ?]ibriué".

Section éight justifies our saying that property rights exist in the

.

social equilibrium, and hence completes our explanation of the nature and

existence of property rights.

L

Section nine points out some, remaining problems in the analysis and

outlines ways in which the analysis could be extended.

The approach taken in this essay is s1m11ar to other work in the

<

Contractarian trad1t1on in that follow1ng Hobbes Lev1athan it posits

an initial "state of nature" .and analyses how soc1a1 )nst1tut10ns might

"emerge$\from such a state. In compar1ng th1s to previous work in the

Y

same tradition, however, the reader should keep the follow1ng distinc-

tions in mind. Firstly, we are conducting a positive analysis to explain

‘why property rights in fact eXist; in contrast o the primarily normative

analysis of e.g., Hume (1777), Rawls (1971) and Nozick (1974). Secondly,
Tike Hobbes, but unlike Locke (1690), there are no social institutions or

rights of any kind in our initial “"state of nature." We seek to analyse

the "emergence" of individually enforced private property rights from a

completely asocial state. Folﬁowing the Lockean approach, Nozick, for

] jhstange,f3nalyses‘Lhewlngicallgdpostenioc.questjonAQEAthe,emecgence.oﬁ

*

s,
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, - ‘collective ’ano}cement~ of previously. existing péoperty rights.,  Ffor

Yo,

R . | another contrastifig example, -Demsetz (1967) analyses the emergence of
Erivéte~'§Edéerty :rightsf from an initial position "of common property
' rights while presupposing the institution of contract. Buchanan (1975)

is'perhaps yHe“wo}k\closest,in spirit to this essay, especially in its

'

-~ streatment of the inefficiencies of the state of nature and its recogni-

tion of the prisoner's dilemma aspect of that state. In my opinion, how-

ever, this'eésay constitutes an advance over that work in the followinzf

Y

: ) three. major “areas. Firstly, it provides an explicit methodological
account of what the theorist is doing when he posits a "state of nature"

and an "original contract" - he is performing a stability experiment.

A ¥

Secondly, it relates the problem of the original contract to the under-

lying problem of the time-inconsistency of optimal plans - the distinc-

L4

tion between rules and discretion. Thirdly, it shows that the "original
( -t -

e contract" can {and must) be enforced by the rules of action by rational

»

individual agents. Rights can exist without collective enforcement, and

collective enforcement cannot exist without individual enforcément of the

. collectivity." _ B ‘ '

Z,
GRS Y




We seek o answer two' questions. ~ What-are property rights? -Why do

property r1ghts ex1st7

- The f1rst quest1on is one of conceptual analys1s. Whet doés iﬁfmeen

1
4

to sqy that property rights exist? What sorts of ectroo and belief on

\the part of.a group of agents cohstitptes thejr havﬁng a system of pro-

-~ - ~ 4 -

perty rights? ‘ ‘ ol

“w
\ -

The second question is more a question of economic theory in the

-

narrower sense. Why do individual agents perform fhose actions and hold
those beliefs wh1ch constitute the1n having a system of" property r1ghts7

We will attempt to dnswer- both quest1ons w1tth the context f a
3

single conceptual experiment. W1th regard to the second quest]on, our

~

experiment cdn be seen as‘a stability experiment of a rather elementary

T
~ 0
R /

type. The theorist who performs a stability experiment wishes to show

that a certain variable is endogenous - beipg determined in equilibrium
by, other, exogenous, variables. To show this he posits\an arbitrary

shift in that variable holding the exogenous variables Constant. He then

seeks to show that, holding that endogenous‘variable at its new level by

theorist's fiat, there would exist forces which, if permitted to operate,

wou]d tend to restore that variable towards 1ts or1gwna1 level. The
theorist who thus posits a state of affa1rs, in wh1ch the endogenous
varjable‘is‘ at an "inappropriate" leyet vis-da-vis the exogenous vari-

[

ab]esg does not thereby ‘assert that such ao §fate of affa{n; ever eiist%&
at some histor;cal time.' He is explaining why that state of affeire does
not, and could not, in fact exist. .

It is this sort of experiment that Hume/ (1972) performs when he

imagines-an arbitrary shift in the (endogenogs) monéy supply, and that




» ' )
ot . . .
‘ L g X . ; 3
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Patinkih (1965) performs when- he imagines .an arb1trary sh1ft in the
(enoogenous) pr1ce Tevel We are do1ng exact?y the same thing in this
‘:~essay when.we 1magine*an ‘arbitrary non-existence of all social institu-
tions such as property r1ghts the existence of which we seek to show to
be - the equ111br1um 1eve1 of some endogenous attr1bute of the. world.

3
Fol]owxng Hobbes (1651)~we shall cal] the 1mag1nary state of affairs

“in which no, Social institutions ‘exist the "state of natire". But since .

©

ouprspate of nature is no more than an imaginary state of affairs positéd

within the contékt of a stabf]ity experﬁment it is 1nappropr1ate to ask

whether the state’ of nature ever exists or-. exISted at” some h1stor1ca1

time, or placeg JThe who]e point of the exerc1se 1s to eXplain why the

.state of naturevdoes not, and cannot ex1st. Th1s is not'to deny that at

\

some'times and places socia]~instjtutfohs might not exist, any more.than

‘Hume or Patinkin wou]d deny that the money supply or price-]evel respec-

tively m1ght be d1fferent at some times and places than what they are

here and now. If the endogenous var1ab1e 1s d1fferent somewhere e]Se, it
- * o

e .,
is assoc1ated w1th d1fferent levels of the exogenous varlables. Simi-

]arLy, an actual staté of affa1rs 1n wh1ch property r1ghts do not exist

{
cannot bé the-state of‘nature, for the 1atter, we seek to show, is a

~

state of affairs. in which.the g%sence of property riohts is inappropriate
A T .

or impossible given.the exogenous variables. ¢

A

We need to examine the state of nature in some detail to examine the
forces therein wh}éh would lead to the emergence of property rights and

hence a dissolution of the state of nature. To do this, we place an arbi-

trary constraint on the behavidur of ageh&?ﬁto‘prevent their taking the

sorts of act1ons wh1ch would const1tute the1r estab11sh1ng property

rights. We seek to show that they would w1sh to v1dlate those arb1trary

- -

constraints., - Qur. procedure isfihusmanalogous,tohBannoaandaGnossmanlse

S
&
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(1971) arbitrary fixing of prices at the “wrong" 1eve1s. They examine
"the "f1xed pr1ce equ1]1br1um“ that wou1d result if pr1ce adJustment were
\thus arbttrar11y constratned, which enables exam1nathon of agents o

‘desires. to vioTate those constraints. Our- own state of. nature is ana~ ’

2

logous -to their fixed tprice Equi1fbrium. '-It js an equ111ﬁr1um g1ven

those constraints but smnce the 1mpos1t1on of those constratnts is arb]-

\'4‘

trary we seek " to.- shoﬁ' that it 1s not a. genumg equ1T1br1ums - that

rational agents wouId not 1n fact choose acttons wh1ch fa11 w1th1n those
constratnts but would Wish to v1olate them. If we can show, th1s - that

1nd1v1dua1 agents wou]d w]sh to, v1olate the constraﬁnts that\ prevent

.

the1r estab115h1ng property rtghts - then We have explalned the existence

M 2 - H . L . -

ofproperfdmghts.' S R e

Our strategy must be s]1ght1y more obiique than thﬁs however for we g .

Vv'

'seek also to explatn the nature of property rights. If we do not know e

"

what acttons and be11efs on’ thefpart jgyagentSMWOULd const1tute their .

Y

hav1ng a system of property r1ghts, we do:not know what arbltrary con—

,.1

stra1nts to6 impose on agents to preServe the state of nature as a con-

- . (% L ’

“ strained équi11brium. The constra}nt will. be 1mposed tmp11c1t1y, “to be
revea]ed later. We wn]l simply pos1t a state of nature wh1ch resembles
_:our 1ntu1t1ve perceptfbn .of a state of affalrs without property r1ghts.
Ne wilt then suggest alternat1ve courses of actron whtch rational agents

. wou]d choose to take wh1th if taKEn wou1d lead to the estab11sh1ng of a

’,second outcome, the "social equ111br1um » which - resemb]es our intuitive

- o ~
-

. concept1on of a worid in wh1ch property rights do exist:'- In‘examin1ng“

o

the constratnts wh1ch;you1d need to be 1mposed to preserve the state of

L s

nature and prevent the social equifibrium from being the outcome we will

reueal the 1mp11c1t constralnts ‘needed to der1ve the” state of nature ag‘

. B
S . >
: . . . —

Lo -
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an equﬂibmum and simu]taneous]y dy‘scover the nature of the actmns and -
be'liefs whtch const1tute the ex1stence .of a system of property r1ghts.r‘
The - above paragraphs mr ‘basic strategy to answer  the

_ .Questions, we have posed . Two futher pozntsq, however rema1n to be empha- '

: s1sed concerning, the nature of.the task at hand.

Firstly, whﬂe it 1s not without 1nterest to explam the- ex1s’cence -
of soge partwcular soc1a1 mstitut;on whﬂe taking as given the exwtence'
of other soc1a1 institutions that is not the questwn addressed in thlS"
essay. Demsetz (1967) for example, seeks to exp]aln the emergence of
M property from an imtial state of common prdperty whﬂe presup—
posing the 1nst1tution of contract. Since this esSay ultmate]y seeks to'

4

examne the compatibi‘rity of the existence of social mstitutions with

| the methodolog‘rcal aSSumptions of mdividua]ism and rationality, to *pOpu-_‘

’late the orlginal positwn with agents” who are anything but compieteTy

>
!

asocial wou]d be to beg the question. we must 1magine our agents as.

bemg plucked from 50, many desert islands whe?re,w each has lived a pre—

v1ous1y soUtaryextstence. S U I -

Secondly, while it is not without 1nterest to eXp1a1n the conective

. obenefits,that arise from the emstence of property rights, such an -

exp]anation -would not alone constitute an explanation of the e&istence of
- 2

property rightsc in the~requ1red segse. We camot introduce @ deus ex

machﬁna some 111 de%.ned entity wh'ich by defining and enforcing property

. rights, solves a prob]em which raxjonal 1nd1v1dua'1 agents cannot soTve,y

"and c]aim thereby to have answered our question. In terms of the metho-

dqlogy assumed here, df the prob]em cafnnot be solved by rational indwi-\

beo o o

dual” action then t cannot be sol’ved, at*‘aﬁ We cannot leap from coHec-

R P

tfve “bene’ﬁts t‘o co‘l‘rect‘T\u;a actﬂiri Tf’ vle sgek to examﬁre the compat“ )
bﬂity of"’ the ex‘istenbe of social 1nst1tutions with the economic

“ v
" —

3
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approach to human behakur.- That aﬂ wouid benefit if ali were to
-estabhsh and respect propert); righi:s does not entail that each would
benefit if he were to do so. Nor does it suffice simply -to admit the
possibhty of - “transactions costs" in agreeing on and enforcing "coHec—

tive action . The prob]em of agreeing on and enforcing "coﬂective

action to agree on apd enforce property rights ‘is the same sort of .

prob]em as ,is 'the agreeing on and enforcing pf property rights them- '

f
PR

K selves. . we would samp]y be shifting ‘the problem from one p]ace to

another and usmg the. term "transactiﬁn cost" as a name for our ignor-
ance. We .must show that the establishing of'property rights is an out-

come of rational individual action, that each would bénefit if he were fo

$

protect and respect those rights. .

-2

-
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« 111. Recognition of Intersubjectivity o

The agents with whom we: populate the 1n1t1a1 position are prev1ous1y
‘so]jtarx, They are sol1ps1sts each having played~a‘game against natune
on his own 10ne]¥ 1s1and. we‘will take chese solitary egen;s‘and put:
them together on a “crowded“‘ isiand, where their- action$ cannot but
impinge on each other, e | ‘

For anx-sbcie] institution to emerge itﬁis necessary fhat each agent

come to recognise the existence of other agents qua rational agents‘—*as

objects qualitatively distinct from rocks, plants, and other non-persons.
How does this recognition come about? ‘

The consequences of any plan. of.action, and hence the utility an

agent can attain by 1mp1ementing that plan, .depend on tﬂe constraints

'chwng him, Hence-it will generally benefit an agent to jinvest resources

: in collecting information about those constrafnts so that he' can fonmu-

; , late his optimal p1aq taking chat 1nfcrmation into account and thereby

’ increase 'his (expected)__utility. If the constraints facing an agent

R ‘ 1nciude the behaviour of another agent, it may thus’ benefit him to,co]-

. \ lect information in ordec better tq predict and control that behaviour.
The economic agent,is‘in‘the same position as'an'econonic theorist. He

will need to construct a theory of his enviconment, which includes the. -

]

) behaniour of other agents.
#

If we assume that it is rational for us, as economists, to construct
a theory~ of agents behaviour by positing a set of preferences and

beliefs and attributing rationality, then we may assume that tbe‘%agional

agent in the original posftion will do likewise, when he constructs a

AT

-theory of his fellpw rational agents. If he‘does this however, he must

’ ‘recognise that in a symmetrical informational environmént the other agent
. N - 4

>
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”

.
P
%
-
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-

will construct a- s1m11ar theory to predact and control’ h1s behav1our. To .
recogn1se another as a rat1ona1 agent TS to recognise that such recogni-

-

tion may be mutual, In th1s manner the rat1ona11ty of both agents may

become common knowledge between both agents. e

Mutual recognition of rationality fungamentaily alters the nature of

~

. the game played by the agents. They are no longer playing a game agéinst‘ -
“blind" nature, but instead ‘@ game against another rational agent_whoée

.- moves .depend on the theory he holds with respect to other playeﬁs‘hfikely‘

» -~

moves, The utility that A can attain in this game depends upon B'§ -
_moves , yhich depend .on B's theory of A's moves.{ A can_thus have an

incentive to modiﬁy B's theory about A, and he also has an abi]itx to
modify A's tneory; since, possessing/free will, he can, if he so chooses,
é:\tpntradjct by his actions any the{fj' 8 might hold about hgs actions.

What this means is that there exists no theory of A's ‘actions which, is
true independently of A's wanting that theory to be‘seen as true.

We can thus distinguish two theories of an agent's actions. The
first, or "basie" theory, correct]y predicts an agents actions undeb‘tne
assumpt1on that he takes as given others' theories ébout his actiong;
The second, "self-referential" theory, corréctly pred1cts an. agent's °

. actions under the assumption that he rationally takes.into‘accbunt the

effect of his actions on others' theories about his actions. I shall

J' ~argye in this essay that the equilibrium that would result under the
; , i . first theory of agentsﬂ:acfions is fundamentally asocial and correspondél

; g 2 ! to the'Hobbesian'Staee of Natnre. The‘equilibrinm thet would result
; under the second theor&,ie fundaﬁenta]ly,social, and that social ﬁnstjﬁu-

tions are the .outcome of agent's taking into -account their ability to

confirm or contradict others' theories ofitheir behaviour, ) .

e
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- . IV: The State of Nature.
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.

If property rights are well defined if enfoncement and transaction‘s.-

costs are zero, and 1f free contractwng (the exchange g)f rights) is

-

aHowed then the COase Theorm leads us to the comlusion that the equi-

1ibrium ,aHocation'must be efficient (P'a-reto Optimalt), If the equild-

brium” allocation were ,not effjcient,‘ then agents could, and rational

a'gents would, conduct aéditionlﬂ mutdal]y benef_ii:ia] exehanges of rights.

Seen from this perspective, the reason why the state of nature is inef- -
ficient is simply that there are no rights to exchange. " Certain actions,’
+viz the exchange of rights, are simply not options for agents in the

‘state of nature, .
This cannot be a final answer however. What does i.t\[nean to say

< '

that rights do not exist? What forms of physica) ‘behaviour and beliefs
thereon are precluded to. a'genj:s in the state of nature? - How are those

inefficiencies manifest?

LAY

To answer .these questions we need a simpie model. fo the state of

nature, We wifl take the model already provided by Skogh and Stuart

(1978), adding extensions as we see fi;.z

.o A1l agents are identical. Each has a- fixe& amount of a scarce

resource, time, which he can allocate between “three activities. The

first activity is the productiofi of -goods. Time devoted to the secnnq

»

activity, "transfer", enabies the agent’ to consume éoods produced by .

other agents. Time devoted to the third activity,, "protection®, serves -

" te neduce the quantity of goo.ds transferred to other agents for a given.

: amount of transfer activity on, their part.

“An agent s consumption of - goods *in any year 1s the sum of his produc-

tion p'lus net transfers from other agents (we assume the good to be—"

e gt T st

-
o s eY
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I - l fperfshable) An agent s ut111ty in any year depends on h1s consumption

L. in that year. He seeks to maximise the d1scounted sum of ut1ht1es

- %
;g1ven ‘a constant geometr1c rate of. d1scount.

\

) Hav1ng descr1bed the tastes and technology of agents ﬁn the orzg1na1e s
pos1t1on, we. will descr1be the state of nature wh1ch we put forward as a .

:candwdate for the equ111br1um 0utcome of that world

-

- The state of nature is s1mp1y the solutaon that emerges from each

/

agent's choos1ng his curreot al\ocatlon of time 'so as to max1m1se his

¥

. current consumpt1on\ tak1ng as g1ven the allocat1ons chosen by other

- dgents. In othér words :the state of nature is s1mp1y the Nash Equili-

. ‘ brium. ’ : _ o .t
If we assume §uff1t1ent1y decreas1ng marg1na1 ‘returns. to each acti-

v1ty then we will have an interior solut1on 1n which’ each agent allocates
f

a posit1ve amount of t1me to each activity and equalises the marginal .

return to each_activtty, ‘51nce all agents-ane 1dent1ca1, net transfers

L

.will be zero so that each agent's consumption of‘goodsgequals his produc-
. . .I . t ~ .y . . "
tion of goods. . RN . .

T4 . This state of natupme is {nefficient in _the follouing _sense; an

- o P ' . - . =

omniscient dictator could impose an ‘allocatior which could _increase the"

.

ut111t1es of all agehts relative, to the state of nature. A proh1b1t1on .

‘of transfer act1v1ty, together with the resuitant e11m1nat10n of Tndivi-.

dual agents 1ncentrves to devote time to protection would 1ncrease the

R

"amOunt of time devoted to production and hence 1ncrease product1on “con-

. : £
y 'sumpt1on§and ut111ty " o e
< ’ ‘Q‘ _( i v

Swmple extens1ons to the above mode1 .can revea] add1t1onaT sources‘

of 1neff1c1ency. Let us 1ntroduCe a second good, for 1nstance 1eisure,

which is easier to prdtect and harder to transfer than the f1rst good

'!

.:aﬂTTaeu,WJaﬁ~,4callajtelbananas")., .The absence of a proh1bitlon on transfer actlvity

L

‘W’I"‘"“‘ —pr

I
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e 3 reduces “the private benefit to produc1ng bananas relative to produc1ng

- - leisure, because the more bananas an agent produces the more will be

.o - transferred to others, or, eise the morestime he will need to,devote to

their.protection and this w11] lead him to sw1tch resources towards the

. good which s 1ess vuinerabie. - <0y
\ - N .

- With the modei thus extended, the eff1c1enCy 1osses in, the state of
]
nature are embarra551ng1y 51miiar to the efficiency iosses due to an

v ¢ * 5 ‘-

. . income tax, Some resources are devoted to coiiecting the tax (transfer

~

activity)' Some resources. are'devoted to'evading the tax (protection

. activity)‘ Thirdiy, the tax (1f it is not ‘a iump sum tax) causes a mis- . iﬁ

PR § ;o

N ‘ailocation of resources away from taxab}e actiVities (producing bananas)

- -

towards untaxed activ1ties‘(1eisure). T o o -

So far, aii that is requﬁred to ensure an\efficient allocation is

s, the prohibition of transfer'activity.. The construction of an unclimbable

Ki -fence arqund each agent s banana piantabon cou]d enabie the dictator to .

- _ " achieve as efficient a‘resuit as wouid his, choosing agents aliocations )

. ‘directiy This result is not generai If we further modify our model so

~

that agents would : have an—ﬂﬁncentiVe to exchange goods were eXChange

L

possible, then the mere prohibition of transfer actiVity wiil not ensure
eff1c1ency, and may even iead to an outcome inferior to, the state of

nature. Let us therefore introduce a third good appies and assume

v that agents’ have identicai tastes; transfer and protection technolbgies

o but that type’ A agents .have a comparative advantage in producwng appies,

\ W

while type 8 agents have a comparative advantage in produc1ng bananas. ;

’ . T Obv1ousiy, the mere prohibition of transfer actiVity aow no Tonger
v .5 ensures eff)ciency of a]iocation, for this would condemn .agents to se]f-
suff1c1ency whereas given our aSSumptions, effic1ency requires that they

- speciaiise in production and produte a vector of .goods different to the

- B w-—t- -y T - g

im0 R e tipn - — e o
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‘vector they.consume. Less obv1ously, the mere prohibition of transfer

) act1V1ty cou1d poss1b1y make agents worse off than in the state of

. nature; To see th1s, notlce that type A ageqts w111 devote more _time-to.
. \

~ the transfer and protect1on of bananas than .will type B agents because

7

the alternat1ve source .of consuming bananas - product1on - is less
reward1ng for type A than for type B agents. The reverse is true for

app]es. Therefore .in the state of nature there w1]1 be net_ transfers of?

) -~ . -

bananas from type & to type A agents and net transfers of apples from

type A to type~8 agents. ' - '\: ’-‘ _" . ( CoL

-

Under the strong assumptiOns that consumpt1on of both goods is

I

necessary for 11fe 'and that type A agents can produce Jo, bananas, and .

&9

type B agents can produce no app]es, 1t 1mmed1ate1y follows that agents

are better off 1n the state of nature than they would be under a prohibi-

~ A -

t1on oﬁ transfer act1v1ty. T~

" 1In the absence of voluntary exchange, forced. exchange‘.may be a-

‘

Pareto Improv1ng act1v1ty, for agents will tend to steal"‘the .goods they
: value most -Forcedﬁtexchange 1s ineff1c1ent relat1ve to voluntary

exchange:1nsofar as, in,the former case, resources are .devoted both to

‘effect and to'prevent'transfer so that more resources are used to y1e1d

\y ~ .
o

. a g1ven amount of net transfer e

’ ‘

With ‘our model of the or1gina1 pos1t1on thus extended, our bene~

volent dvctator can’ no longer ensure an effic1ent aTlocat1on merely by

bu1kg1ng an uncl1mbable fence around each agent s plantation or orchard.

N

If he 1ns1sts on meddl.ing w1th the technology gf the origina] position,

‘(

rather than 51mp1y ch0051ng an™ a11ocation by dictatorial fiat,’ he would

L2

e o :'need to build in to each feﬁée a clever 11ttle device ca]led an exchange

Lmechan1sm .. An exchange mechanlsm is a pair of boxes one each side of

.~ 'the fence. Goods can be placed in each box, and if and only if agents
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pull a lever simultaneously, will the boxes both swivel to the 6.pposit'e'-
sides of the fence.
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V. Prisoners' Dilemna

N\

. \ \ ., -

The preceding section describes the state of natuné as ‘the Nash

) Equilibriun of the original position.. We have seen how a benevolent
dictaéor, either directly by commandihg an allocation, or indirectly by
_construct1ng fences and exchange mechanisms, could efféct pn improvemen}_
of agents' we]fare compared to the state of nature.r To ensure an effii
cient allocation directly by command, the dictator would, ;n general,
need to ‘know the exact numerical values of the parameters of the
‘ . functions describing agents tastes and technologies., If the dictator
opts for the indirect method of construct1ng fencés and exchange mechan-
isms, the requirements on his omniscience are far less strict. He need

only know what variables enter as arguments.in the taste and‘;gchno]ogy

e e L - - —— - - - - 2

functions; Co ) i -

T

The or1gina1 pos1t1on, once the fences and exchange mechan1sms are

.-

in place, prov1des an exact mechan1ca1 counterpart to the wor]d presup-
posed by the Coase Theorem. |Propergy rights (the fences) are exogenously
defined and inviolable. Transactions costs (if any) can be'renresented ‘

o by. aSSum1ng -t requires effort to pull the levers on the exchange mechan-

isms. Any misallocation of r1ghts, (any misallocation of goods between

the compounds) will send rational agents running to exchange rights (run-

ning to the excnange mechanisms) to achieve a new, Pareto Gptimal, allo-

fay

cation,

If the'a]]ocat1on in the state of nature corresponds to the alloca-
. tion in a wor]d without property rights, and if the allocation under
fences and exchange mechaniSms corresponds to the allocation in a norld

of private (alienable) preperty rights, then we have revealed the. ineffi-

ciency of the allocation i a world without propprty'rights relative to a « ~
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s

world with brgperty rights. ~ In doing this, however, we have not
exp]ained either the existence or the nature of property rights.
The dictator, with his commands or fences , and exchange mechanisms,‘

-

is an obvious deus ex machina brought in by theorist's fiat to save the .

players from their predicament in the state of nature. That all would

benefit if all were to act as if the dictator existed does not entail

. that each would benefit if he were to act as if the dictator exlsted

Tak1ng others' actions as given, as is done in deriving the Nash Equ111-

# *

brium for the state of nature, it is obvious that each doe; not benef1t/

'by acting as if the dictator existed. MBreerE, in building fencgs and

-

exchange mechanisms, the dictator does not: théréby create _broperty

» »

rights; he merely changes the technological constraints facing agents in
the original pogition in sucﬁ a way that property rights become un-
ngéeésary,’ \

The state of nature is inefficient in this sense each agent wou1d‘"
like to exchange his commitment to act 35_11 the fences and exchange
mechanisms existed in return for a similar commitment by other agents.

*

If such an exchanbézwere_feasib1e, it would be undertaken and all agents

. would become better off. The problem  is; is.that exchange feasible?

What reason could each agent have for believing that others will.keep

TR

their side of the "original contract" if and only if he keeps his side of

the bargain? Taking.as given the others’ decisions whether to act as if

fences and exchange mechanisms exist, each agent's best reply, is always
p

3

to act as if they do not exist, for they do not in fact exist.
. } ) - 0& AN ‘
The state of nature thus corresponds to the “noncooperative” solu-

. : ) \ .
tion to the game of prisoners' dilemma, a statement which is\ not sur-

4

prising given that the latter game is the prime example of the purported
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inability ©of rational individuals to attain a mutually beneficial .

P -

outcome..
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VI. The Asocial State . T
If our stabirﬁt¥ experiment is to be successful in explaining the -
g existence of property rights,-we'must show how property rights eﬁerge in
equilibrium from rational individual behaviour in the original posftion:
If it is accepted that property rights do not exist in “the 'above -
descr1bed state of nature, then if our exper1ment is to be successful we )
must show that the state of nature is not in fact an equ111br1um outcome.
- Somehow we must have slipped in an implicit assumption wh1ch prevents
yagents from acting in a way they would wish to, and.which would lead to
the emergence of property rights. What is this implicit assumption? How
could an individual agent increase his ut111ty by depart1ng from the
- O h_strategy he adopts in the state of nature’v L .
To answer.this quest1on and to understand the distinction between a
-state of effairs w?th_and witoout p;jpefé;;rights, we should compare the .

way that agents pnotect goods io/t e state of nature with the way they’

o

protect goods in the actua) wor}d
Agents in the state of nature protect goods by actions which take
.place in advance of, or at th time of, the transfer activity they seek h -
thus to counter. Thgir ebiiity to protect godds in this manneﬁ iswa mere
technological datum. It depends not on ownership of the gooos protected,
but on a merely phys1ca1 re1ation between the agerlt and goods. '
We see ageﬁts 1n the actual wor]d use similar sorts of actions to

- ~

protect goods from ponsumpt1on by others. Concea]ment and the. insta11a-

i tion of fences, locks, and armed guards are examples of such actions the
; effect1veness of which is a pure]y technologica] matter. But this is not o
é‘ the only wayg in which agents in the actual world protect their property.

i They not on]y take grior action to forestall the possib1Tty of future

»
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theft, but also promote expectations of action to follow after, and con-
tingent‘upon, any theft which might have'taken p1§ce. They use déter-
rence. - The ex_ ante expectation of the ex post act act of punishment can
_prevent theft even thouéh the ex post act jtself cannot. Deterrence i3
the primary method of protect1on in the actual wor]d Other dev1ces suth ‘
as fences and 1ocks, are used on]y to the extent that 1dent1f1cat1on of
the cr1m1na1, and‘hehce punishment, 1s proh?b1t1ve1y costly.

«iNaturaT predators, which do ,qot -have expectatioos, cannot. ._be
deterqu, " Rational predators, which do,l can be deterred. n osing
deterrence. as a method to P otect his Eoods from others, an agent ipso
jagtg_ recpghises that. he 'is playing a game, not against nature, but

. against other rational'agents. . . . s

' ) N - I8 . . ) . ) <
r . T This is what provides our justification for saying that property
5 .. }ights do not exist in the state of nature. A collection of agents, each

‘of whphebercefves himself as a solitary rational agent, cannot be said fo
’P . - . -
. have a system of property rights. Agents in the state of nature, in

failing to use deterrence, protect gdods from other agents in funda-
;menta11y the same way as they would protect goods from(the ravages . of
g . nature. Acting thus, any ascription of rat1ona11ty.to other agents - any
recogn1t1on of .other rational agents as rat1ona1 agents - would be redun-

dant.. In other words they act as if they believe themselves to: be sol1— N

Eary, and as sugh, cannot be said to recogn1se property r1ghts nor 1ndee¢
s e , o . R ©

to recognise any social institution. _ ]
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VII. Escaping the State of Nature

Property rights do not exist in the state of nature. If we are to
explain the existence of brogerty rights we must show that the state of

nature 1is not, in fact, ah equ111br1um - that agents therein are not

acting rationa]l}. What mistakes are they making? The mistake made by

: eéch agent in the state of neture is that he lets bygones by bygones. In

doing so, & “Curtails his ability to influence to his advantage the
expectations, and hence actions; ot.other agents,

Since the constraifts facing an agent depend on the actions of other”

agents, those constraints are not indebendent of _the expectations of

‘other agents concerning his own future actions. - Alternatively, using the

L PR - N
more familiar terminology of Lucas (1976), each agent is like the policy-

maker who faces an econom1c structure wh1ch is not invariant to other

‘agents be11efs about the pol1cy rule be1ng fo]]owed Agents “in the

state .of nature fail to recognise and_explo1t thgt fact‘ -
If the agent in the origina1 position coh]dnchoose conspicuously to
omm1t h1mse1f to any techn1ca11y feasible policy rule the rule which he
woulﬁ rat1ona11y choose wou]d spec1fy a h1stor1ca1 strategy - i }., the
act1on spec1f1ed at each point in time by the opt1ma1 rq]e wou]d be con-
tingent, in an irreducible manner, on past .eventg. ‘ As a resu]t,.'an
action specified by the optimal rule could well be ;:}ationa1\at the tiﬁe
of its performance, except ingofar as its performance'ts necessefy to
maintain others' belief.that the same rule will be followed in futJre.

We have alreaﬁy\estab]ished that the state of nature is inefficient
insofar as each agent would like to exchange his commitment to act gg*iﬁ‘
the dictator's fences and'exchange mechanisfls existed fer 5 similar com-
mitment on behe]t oquther agents, were such an exehaﬁge feasible. [t is

.
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the perceived commitment‘to\historica1 stratggies which can make that:_
'exchange feas{t]e. By being believed to have adopted a historical stra-
tegy whic;;rewards past adherence to, and punishes past violations of the
"origj&a] contract", an agent can provide other agents with sufficient:
-incentive to adhere to*the%original contract,. at least where he himself
“is concerned. '
‘. ‘ In deriving the psuedo~equilibrium staté’ of nature, we supposed
that, since goods are perishable and hence one year's exogenous physical

facts are independent of last years' outcome, we can andlyse the original

position as if it lasted but a single year, having no past or future,

That supposiiion is illegitimatg insofar as it eliminates, without érgu-
ment, theﬁbossibility that agents might rationally adopt historical stra-.
. tegies aﬁq be perceived to do éo. | -
The.as§umed*tastes and technologies of .the original position already
 contain the possibilities for age;fs to punish and reward the actions of
other agents. Agent A can reward agent B by refraining from engaging in
i Aqni]atera] transfer.activity directed at the goods B has produced. A can
punish B by.engaging in "Yarge" amounts 'of unilateral transfer activity'
’di#ected at theAgoods B has produced. In order to follow a historical
) strategy which punishes or rewards B contingent upon B8's past:transfer
Lactivity tﬁWards A, all tﬂat is required is that A'be able to monitor B's

L . \
past transfer activity towards himself, We will assume that requirement

' satisfied,

Faced with A's historical strategy, when considering the amount of

P _— transfer activity he will direct towards® A's goods, B must consider not
only the effect on his current consumption (as he does in the state of
nature), but also the discounted loss of future consumption caused by'his

triggering future punishment from A, Provided that B's rate of discount
-~ ,,7.. - \ . - - - - .. a o e .—— - - - - - - - b

-~
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:ié not too high, by setting the punishment lgrge énough, in 1QEEpsity or
',duratiqn, A can ensure that ths dﬁscouﬁted value to B ofvengagind\ﬁn any
amount of gnilateral tr;qsfer éEfivity directed at A must be negatiyg.
If A's strateéy‘is believed by B, thgn‘A;éan completely deter B from
violating his "original contract" wi%h A. _
The state of Aature is }nefficient insbfar as each agent would like
_to exchange his commitﬁént to act as if fences and exchange mechanisms
existe&; for a similar commitment by other agents. By following and
, ' being be]iéved to follow a historical strateqy of punishment and reward,
an individual agent can ensure that he and another agent will act as if
this exchange of commitments had been made. In.other words, an ind{vi-
dual agent can po]icg the "orig{nal contract” between himself and other

-

) - .
; agents by. following and being believed to follow a historical strategy of

)
3

the required type.

P

This conclusion does not depend-on the assumption that the number of

'agents is small. On the contrary, the incentive an agent has for being
believed to follow-a historical. strategy of punishment may actually be

higher in a large numbers game, since only a small increase in punishment

“‘\

will be required to pé{§uh§§fﬁ@ny contract violaters to switch to raiding
other agent's p]antationé. What is required is that an agent be able to

identify whiép agents have, and have not, violated their "original con-

tracts" with him. If identification were not possible,< any punishment

' ~ would have to be ind15criminaté, and would fail to deter if each agent

perceived his being ‘punished as jndependeq% of his odwn decision to vio-
late, as would likely be the case in a Yarge numbers game.
An agent who, is believed to be following a historical strategy pro-

tects his goods by -trust and deterrence. Other§ tﬁugt:that if they do

not violate the "original contract", then. neither will he. They are
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deterred by the belief that if they do violate the contraét, then he will
punish them in subsequent games. They believe thag their current choice
of action wiff influence his %uture:action, even;though they know that
the underlying ?physjca1 facts® - the basic exogenous parameters\‘of
tastes, technology, and information thereon - are in no way iﬁf]uenced by
the outcomes of previous years' games. Is this belief rational? Would
it in factvbg-rationai, at each point in time, for an agent to adhere §o
a historical strategy, letting his current choice of action depend on the
"irrelevant bygone" of last year's outcome? Would it be rational e.g.,
for A to play "tit for tat", taking bananas from B this period if and
only if B took apples from A last period? a

* Let us understand the hypothesis of rational expectations to mean
that B's expectation of A's action is identical to the action that A will
ration$11y plan to perform. In year one, A will plan his action in year
two takihg into account the effect of his plan on B's currené expectation
and heﬁce on B's current action. A will rationally choose a plan which

N makes hjs«future action contingent upon B's current action. When yea{
two ar%ives, however, B's action in year one is predetermined, and hence
cannot be influenced by A's action in year two. A may therefore reformu—t
late his optimal plan of action in year two, this time taking B's action
i; year one as given, as iﬁdeed it is. If A permits himself to reformu-
-late his optimal plans in this way, then his plans witl be time-

irconsistent., The (contingent) action he plans in year one to perform in

year two will not coincide with the action he plans in year two to per-

form in year two. If B knows that A adopts this method of choosing plans

-

of action, he will know that only the present portion of A's plans will

ever be carried out - he will not rationally believe the implied promise

of A's curreht]y planned future contingent actions, since he knows that

v

~
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the only incentive A has to promise is the effeci his doing so might have
on B's current ac;ion, an ingengive ghich disaﬁpears at the time the
promised action is to be perforﬁed, for B"s action is past and cannot be.
inflqenced. Unable- to influghce B's expectations, A's motive for
adhering to a historical strategy collapses, and. the outcome reverts to
the state of nature. | .

This method of formulating plans of action, whereby the choice of

current plan is discretionary, and need not conform to the agents' opre-

' vious optimal plans, -I hdve elsewhere termed the “teleological method",

in Rowe (1982a)., An agent who:aqopts tpe teleological method will not
;fofldw a historical straéegy, for it is only his past optimal plans which
}e;uire his current action to be irreducibly contingent upon then -

. future, Butfwow’f/ngf events, and past optimal plans are irrelevant to-a
o te]ed]ogical'agent. fhehstate o% ﬁature is thus, the outcome when agents -
adopt thé teféo]ogica] method. The fundamental reason why life in the
state of nature is "solitary, poor, nasty, brutish, and short" is thatc
agents therein adopt -the teleqlogicalﬁmethod‘in an environment in which
their qppimg}-p]ans undef rational expgctat%ons.are time-inconsistent;

\ To escape from the state of nature, each agent would like donsbicu-
ously ta cgmmit himse]f/to a historiQaT strat;gy, to promote the egpecfa-
tions requi?ed for trust and qeterréncg. The original‘positioﬁ, however,
containslno'tecﬁnology which enables an.agent thus to commit himself, He
Tacks U1y§ses' bonds. Would it nevertheless be rational for him fp act
as if he were thus bound, 1n'ord§r to‘promote the gxpegtatioﬁ'that HE
will maintain that same.stategy in fﬁthre?* Could it.ever,be ratiénﬁ] for.~

B to believe that A will act as if he were constrained to follow his past

[l

optimai pldns?-”‘-




-
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It is these two related questions'which'l sought to answer in Rowe

(19823). To adopt a‘historical strategy an agent must eschew discre-

.t1onary action 1n favour of follow1ng a rule; he must act as if he were

rcomm1tted to fulfill his past Optima1 plans - he must adopt the “deonto-

logical® method of formulating plans of act]on.- It is “rational for an
agent to adopt the deonto]ogical~methpd only if his doing so, or failing
to do so, can influence the expectations of other concerning the likeli-
hood of his doing so in future, It is rational, in other words, to be

bound by the implicit promise of one's past optimal plans only to the

extent ‘that do1ng so is. necessary to ‘promote the expectation that one

will keep promises in future. If expectations of future actions depend

only on the basic parameters of tastes, technology and information there-

on, then expectatlons cannot be 1nf1uenced{fy past act1ons for we have

assumed each year's basic parameters to be invariant to prévious years'
oatcomes. In adopting the historical_strategies imp]ted by the .deonto-
logical method, however, an agent's actions violate the conrespondence,
between current actions and bas1c parameters and hence destroy the pos-
s1b11ty of other agents forming their expectat1ons in this manner. Other

-

agents are then forced to look to past actions as a gu1de to future.

actions, and-can only 1nterpret_the actions of .an agent‘Who.agppts the

deontological method on the surmise that this is exactly yhat‘he intends
them to do, for if he succeeds in this intention then it is indeed“
rational for him to follow the qeonto]ogical method, and hence rational .
to expect him to do so. . R

By following, and being believed to follow, a historical strategy of

punishment and reward, an individual agent can ensure-an outcohe which is

as_if he had exchanged a éommitnent to act as if the dictator's fences

and exchange mechanisms existed, for a similar commitment towards him on

\
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~ . the part of other agents. The rationality of following a historical
‘strategy depends‘on the rationality of adopt{ng the deontological method
- of adhering to the promises implied by one's pést.optjmaj plans. The,
keeping of promises can promote the expectation‘that'one will do so in
future, as I have argued in the above paragraﬁh“and,.in more detail, in
Rawe (1982a). It is rational to keeé éne's p(oﬁisés inéofar as the value
' | of one's reputétion (the present value to the -agent of .the éxpectations
thus promoted) exceeds the-benef%ts of a current violation.
‘ y " We have thus demonstrated the possibilify,of an equiﬁibrium in which
'rational individual agents act ds if the dictator had constructed fences
- and exchange mechanisms. Qhat mgintains"this “social equilibrium”,
howeyer, is not a fictional dictator but the rational adoption, and

rationally perceived adoption, of rules of action which require agents'

obedience to their past optimal plans,
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VIII.  The Social Equilibrium - &

In the social equilibrium, all egehts act as if our.imaginary-dicta-
tor had constructed an<uns;a1ehle fence around each agent's plantation or
~ orchard,. and had instalied\exchange‘mechanisms within that fence. Thex
engage in no protection activitj‘as such - the whale of each agent's pro-
duce_beipg apparently free fer the taking by “other egents. Agents engage
in transfer activity, takihg from ethers only the goods he himself does
not preduce, whether apples or bananas. - Such transfer activity requires
. but sqe]l cost of time, for it does not have to overcome pratection acti-‘
vity. Agents' transfer activities are peculiarly limited however, given
" the .apparent ease with which each could increase his’ Consumpeion by
increasing the amount of transfer activity\he dihects at both goods.

Agents' actions, in other words, seem to bear no relation to the

the bananas‘that he has produced, but wi]l avoid censuming the identica]
bananas that his . ne1ghbour has produced desp1te the lack of phy51ca1

barr1ers to his tak1ng the 1atter.4

It is this .divorce of actions from the physical facts of their -
natural environment which justiffes our sa;ing:that agents in the éociq]
‘equi1ibrimn recognise a social institution - that property highte EXist

in the social equilibrium. - Each reeognises the bygone.physica1 aet‘ofv
past production as constltutwwg the soc1al fact of Fhe re]eV%nt,ageht's
current ownership of those goods until é mere pair of physjcai gestures;
the pu111ng of the levers on the 1maginary exchange meghanism, )consti-

tutes the social ‘fact of the exchange of property r1ghts.

o . If we should ask why agents in soc1ety act with regard to more than

the merely physical constra1nts of the1r environment, we must refer to

I3

phjsical facts of their environment. For example, an agent will consume — |
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“the beliefs that each holds regarding the likely effects of a contrary

course of action upon the expectations‘aﬁd future actions of his fellows,

"and these actions and expectations hidge upoﬁ the rules of action which

agents follow and-are be]ié;ed to follow. Aﬁﬁagent will not violate the
rule of- property 1nsofar as he fears the effect h1s doing so would have
upon others' beliefs concern1ng the rule of action he is following, and -
fears the effect of his do1ng so upon the future actions of athers given
the rules of action - the historical strategies - he believes them‘to be
following. - In saying that an agéht qus not steal 'becéuse he .fears
retribution and the loss of trust we make implicit reference to the bréc-
tice of dgontologica} methods of -action —:of obeying pést optimal plans.

s

Social institutions, and the soc1a1 facts to which they g1ve rise,

€

are none other than theoret1ca1 eonstructs, shared by soc1a1 theorist aad

sociaJ agent a]ike, which, 1ike our imaginarj dicfator's fences and

‘ exchange mechanisms, permit us to make as if explanations of the actions

and beliefs of agents in contexts where the foliowing of rules can be
P . . /

“ taken for granted by both agents and theorist. The anticipated penaTties

forr violation of the “rules' of the game which define actlon within a

given framework of soc1a1 1nst1tut1ons, and are taken a$ exogenous to the

"_ game within that framework, are ;hemse]ves endogenous to the wider pre-:

~ social noncooperative game, and -are created by the rules of' action

adopted by rational individual agents playing-that wider game. -

~




IX. Conc]usion

The perspective of é?%aamic theory is a fofWard-Looktng or teleo-

logical perspective. Rational agents act the way tn;;lgg\j:lorder to'

R  attain a desired end. In_contrast, many of the institutions which define
. L, .

Y
N
~

economic. activity have an inherently backward-looking or deontological

perspective. Payment is- owed because of debts undertaken in the past.
Criminals are punished‘because of past crine. Property is owned because
of past acquisition. An agent wnp looks at only present— and. future
simply cannot.see such soctal (and moral) facts, and yet such facts are

“seen, for without their generally being seen they would not ex1st How
7
can we reconcile the forward-1ooking. perspective of economic theory with

the ex1stence of social institutions which create such backward-]ook1ng
economic facts?. | ‘

The clue to this reconci]fatton can be found in a paradox of teleo-
logical rationality - the problem of the time!inconsistency of optimal
plans under ratiional expectations* An agent S current optimal plan for

.

future anticipated act1ons does not generally co1nc1de with his future

. optimal plan. when those ant1c1pat1ons are predeterm1ned In such con-
":p N . texts it may- be rat1ona1 on teleo1og1cal, grounds, for- an agent to

» - -

renounce teleological rat1ona11ty 1n favour of - deontologica] rationality

- act1ng in conformity to the promises 1mp11ed by - his past opt%ma]
- p]ans j} |
‘ Just such 2 reconc111at1on has been attempted in th1s essay, 1n ,
. expTa1n1ng the nature and existence of property r1ghts as an 1nstance of '

soc1a1 1nst1tut1ons in general. The approach taken~1s basically. contrac-

tartan, fo]]ow1ng in partwé@}ar,Hobbes' Leviathan, in positing a "“state
o ; N —_— '

of nature” and an “original contract". .Care has been taken, however, to
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elucidate the methodological role of §uch éqnstruéts, and fo examine the
self-enforcing properties of fhe ""original gontracﬁ": - The §£ate of
nature is posited as part of a stabj]ié?iexpeciment! not as a historical
gtate; The "original contraq£"<brov1des only én "as if" descriptibn of
tﬁe procéss whereby the §doption of ruTes,of act{on by .rational indivi-

, dual dgents prevents the s§ate of ..nature from being actualised. The
b - state of nature exis£§ odly as aﬁ ever-bresept logical possibi1ity - a
state of afairs the existence of Whicﬁ.is posited only that‘its non-

: . existence might bé eXQlainéd; The originallcont}a;} was never EEQé}‘QQE

it is as if it were now maintained. '

I wish nowuto point out three pﬁbblemswjn the aﬁa]ysis which deserve
closér study thén.has_been g%ven in this,essay. The first concerns the
~uniqueness of the social equi1ib?ium. The second concerns the stability

of the social equilibrium given-the.rules followed therein, The third

concerns the possibility that trust, reputation: and hence tﬁe enforce-
ment of property rights, might be less than perfect “in-the social

‘equlibrium,

S——

I have argued thét, éompared to tﬁe state of néture, each agent
would be better off under the "original contractﬁ.whiéﬁ required each
agent to act as .if an Aﬁagﬁpary dictator had built fences ana exchange
mechanisms around each agent's plantation. There may, howeyer, be
several “original contracts", each” Pareto Superior7 ;o the state of
nature, and each Parefo'Optimal. Alternative ;ontracts, for example,
might require some agents to pay "tribute" to others. éerhaps many Such.
original contracts could be ée]f-enforcing, ‘in which‘ case the social

equilibrﬁm ds not unique. I suspecf that this problem is not genuine,

but that, 1ike many "problems" with contractarian theories of society, it

is due to mistaking a stability experiment for historical analysis.,

| e




/,pgffy rights at all, if .ndeed it could appropriately be called "a
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Which EértiCular allocation of' property fighté exists at a point in time
is a questioﬁ of history - it is an qutéame of a historical process of
p}oduction, exchange, sett]emént, '(and indeed ;héft){ the origins of
which are Tost in time. The question addressed by this essay is not
which paréicular allocation will exist now, but how any current alloca-

tion of property rigﬁts, or property rights themselves, can be main-

‘tained. Jumping from one social equi1ibrium to another in real time is

simply not-an option. Attempting‘to do so would merely be to violate the

very rules of actdon which maintain any social equilibrium, The expecta-

tions nfeded to sustain those new rules could not be present if the new

rules\wé(g a vio]g;ion‘gf/ihe old. A "society" which permitted purely

di§cretiquarj/fedistributioﬁ of property rights would recognise no pro-

society"-at all, :

There are twb senses in which the term "social equilibkium“ might be

Qsed. The first sense néferé_to the et of rules of action, historical

]

strategies or qgaction functions that‘agents adopt.. -The second- sense-

-~

refers to fhe outcame, or actions of agents, giVeﬁ that those rules are

being followed. It is the stability of the-gocial equilibrium in-the

second sense that is qur,second problem alluded to above.’

.

~  Suppose that all agents are following the rule’ of adhering to the

Moriginal contract" and- punishing violators. If we start from a year\in

which no agent violates, then the rules provide the threat of punishment
sufficient to deter future vielation. Consider what would happen,

' My
however, 'if agent A mistakenly believes that agent B has violated the *

© contract, In order to maintain the credibility of his rule, A must

punish B for his violation, but in punishing B, A himself may be per-

ceived By B .as violating his side of the contract. B in turn may then
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punish A, and the outcome degeneratese into a mutually destructive

:

! . ‘

vendetta, possibly far worse for both sides than even the state of’
nature, In order to ensure against the possibility of su;h an odcﬁre
rence, agents must either ensure that they have certaie'knowledge that an
agent they punish did indeed violate, or else find eome way of signalling
that their act of”gunishiﬁg¢is mo;ivated solely by retripution, and is
not motivated solely by the prospecte for discretionary gain at the
expense of the punished. Since certain knowledge is not eeadily'avai]- N

able, agents must ensure that any act of punishemnt is costly not only to

the punished, but is seen to be costly to the punisher. The idplications

of this problem are explored in Rowe (1982d), . .
N
The emphasis of this essay has been on demonstrating the: possibility
-

of trust, reputatien, and hence of property rights. As a result of this
emphaeis, the possfbilty that there mig;t exist 'conditions under -which
;rust, reputation, and property rights are 1ess~than perfeqtly sustained
in eqeilibrium _has been given less than due attent1on. "1 make no
apologies for . postponwng con51derat1on of, this, our third brob1em
7 mentioned above, The concept of "theft", as 2 category of action _is
mean1ngfu] only aga1nst a mass1ve presuppositional background wherein

theft is the exceptign. There can be no.such thing as "theft" in the

—

state of nature, ‘
If a rule is to deter theft; 1t must  set the .expected cost of
1shment to the potent1al thief greater than his expected benefwts from ..
stea\ing.. IT an agen§ 'is to enforce such a ﬁﬁle, it must be the case.
that the Qalue te him of deterring theft, less the costs of ‘monftoring,
;exCeede tﬁe:EQsts of pgnishing{ In this essay we have tacitly assumed
the conditions necessary for some such rule to ,exist-low monitoring

5~ costs, low discount rates, long expected time horizons, options for
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imposing;high~ben§3ties—at'lqw cost,'etc. If those condfitions are not -

.met, thén the original gontract will not be enfocced. In Rowe (1982c) we -
\eiamfng “the implicationd .of .this prqbfém of . the ‘enforceability of

contracts on prices and quantfﬁies traded in exchange contracts.
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Footnotes
* I would like to thank Rosslyn Emmerson, Joel Fried;,Dav{d Laidler, -

Tim Lane, Michael Parkin, Tom Rymes, and Ron Wintrobe for their

valuable comments and suggestions onearlier versions of this paper.
s ?

The responsibility for remdining errors and muddles is my.own. '

~

1. By comparing property. rights with‘suberstit}ons, David Hume succeeds
admirably in conveying the essential "strangenessf of our observing .

the former:

"A fowl on Thursday is lawful food; on Fridax'abominabTe{ eggs in .

G ‘ this house and in this diocese'are1permitted during Lent{ a hundred
haces farther, to eat them"is - a damnab]e sin. This earth or
building yesterday was’ profane today, by the mutter1ng of qerta1n
words, it has become holy and sacred, ...l may 1awfu11y nour1sh o

myself from th1s tree; but the fru1t of another of the’ same spec1esr_

‘

ten paces off, it is criminal for me to. touch - Had I w6rn‘this‘

\

appare] an hour ago, I had merited the severest pun1shment but & '
man, by pronouncing a few magica] sy]]ab1es, has now rendered 1t fit .
for my use and service...But there is this material . d1fference

between superstition and Justice, that the former 1s fr1vo1ous,

l

’ i "useless and burq§£some, the,1atteg is absolutely requisite to the

well being of mankind and existence: of society."  Hume (1177,

4

pp. 197-198). L f

-~
<

o 2. An alternative model of the State of nature ts:provided‘by Bush

¢ . ' \

(1972).
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-

See Hayek (1945).
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~ . I. 1ntroduction

Why, -given an apparent excess supply of labour, would profit- maxi-

mizing employers not reduce wages? Oné possible answer to this seemingly

" rhetorical question has been proposedbby'Ca1yo (1979), Eason and White

(1982), and Gintis and Bowles ﬂt931);~emp1oyers may rationally choose to

set wages .above market clearing levels in order to reduce worker mal-

feasance.\ The higher theAwage the more the worker will lose if he is -

caught cheating and fireq, and so the-more likely is his cheating to be

deterred. . The prof1t max1m1z1ng wage- may .thus exceed "the workers s

-

opportun1ty cost of enter1ng the Jjob, thus creating an equilibrium excess

~

Thxs paper prov1des an 1ntegrated and more general treatment of the
theory - proposed 1n the above-ment1oned papers. We first discuss. why

methods other than high wages m1ght not be used to prevent cheat1ng.

Next assum1ng that other methods are. not adopted, we ana]yse the

worker' s cho1ce—prob1em (whether or not to cheat), and the flrm s choice-
problem (whether to deter cheat1ng, what Tevels of wages and mon1tor1ng
to,set), to provide an 1ntegrated framework for subsequent discussion.
We then examine'the'circumstances wunder which the deterrence of cheating
results in unemplomnent as opposed to non-compensating wage-differentials

between identical workers employed in different firms. The explicit

' treatment of worker's and firm's decision-prob]ems, with the Tlevel of

moditoring endogenous a11ows us to der1ve unamb iguous comparat1ve-stat1c

resuTts showing how the (real) wage and (natural) rate of unemployment

N

‘are affected by changes in the exogenous variables.

~ k3

The use of a framework with an explicit time-structure, with workers

~both- entering and leaving employment, enables us to show that lower turn-




over reduces the f1rm 'S costs of deterr1ng cheat1ng, thereby mot1vat1ng
long-term re]at1onsh1ps between firm and worker; and also exp1a1ns the
practices. of letters of reference and of . employlng bondahle workers as
substitutes for. reduc1ng turnover. Introduc1ng worker turnover, and the -

insight thereby_ga1ned 1nto 1abour mquet organ1zat1on, enab]es us _to

relate the analysis. of malfeasance in Jabour markets - to KTein arid

Leffler's (1981) analysis of malfeasance in product'harketd? If the high

wages {prices) needed to deter\cheqting'ettract the successful entry of__

new workers (firms) into the market; it i$ the resulting-higher turnover

of workers (tirms) that ;an'destroy equi]ibrdum.‘ If the organizational

~

%

structure of the market can‘preserve 1ow turnover despite the attraction",

-

of high wages (profits) then the sunk—costs lnvoked by - K]eln and Leff]er
are not needed to. preserve equ11»br1un. Introduc1ng turnaver also a11ows

us to d1sprove Eaton and Wh1te s assertion that the excess supply of

/

labour which resu]ts when firms deter cheating allows emp]oyers to d1s-,

-'cr1m1nate on economica]]y 1rre1evant characterlstlcs at zero cost

i

The final’ sectdon of the paper shows how the resu]ts of prevdous

sections would need to be mod1f1ed if the’ 11m1ted use of other methods to

deter cheat1ng is poss1b1e.

- : ‘ S -
. . N N - "




.~ s

11

II. Enforcing Exchange

rox 4

A1l exchanges present opportunities and incentives'for ohe or both
parties to dexgver less than he had led the other to\exoect. Each é{zit
up something that he values, only because he expects that his doing so is
a 'necessary and sufficient condition for getting the other to give uo
spmethino that the other values. Making the Nash- assumpt1on that’ the
other's action is given, each agent is obviously better off if. he does
not g1ve up something he values. A mutual]y benef1c1a1 exchange can thus
fail to take: place for exactly the same ‘reason that the pr1soners im

prisoners' d11emma —fa11 to reach the mutua]]y preferred (cooperat1ve)

solution.  Rather than wonder why some apparent]y mutua11y ‘beneficial

exchanges'do not- take place (e.g: why unemployment ex1sts) we shogtd
first be surpr1sed that a __x_exchanges are ever made o -,

Ratibnal agents, realizing that a mutually beneficia] eXchange‘can-

' not otherw1se take place, will seek to destroy the Nash assumpt1on - to“ )

conv1nce each other of the b1cond1t1ona1 re]at1on between g1v1ng and

. receiving (you_get if and only if you give). To do this, agents_must_'

demonstrably alter the incentives they face, each to ¢onvince the other’

that he wiil\maximise'u£i1ity by giving if and only if the other gives.

Clevep mechanigal devices might accomplish this task’(eaoh agent attaches’

an explosive\device.to his head which conspicuously wijl detonate auto-
matically. if he reeeives without giving) but these .will presumably be
costly to construct. Alternatively, they might seek the intermedfation
of a third party (representing "théfatate") who will enforce the contract
by being ynown'to inf1ic£%§ufficiently large penalties on a defaujting

first orsecond partyt»
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Third parties, like mechanisms, are not costless to use. The third

party must demonstrate that he has sufficient power to inflict a suffi-

cient‘penalty on a defaulter, and is able to observe whether default has

occurred. Moreover, third parties,.ﬁgliﬁg_mechanisms, have interests of

-~ their own. Why should the third pafty, his own fee safety pocketed,-

bother to punish the defaulting pa4€;? Might he not rather share the

illicit gains of the defaulter? The third party has made an exchange

contract with the first and second parties to enforce their exchange; but

exactly the same sort of problems pertain to the former exchange as to

the latter. To invoke intermediation by third parties is not to.answer

but merely to postpone answering how exchange is enforced. To say that
property rights make exchange possible does not suffice, for what is a
system of property rights but an exchange whereby each refrains from

performing certain actions, expecting for some reason that his refraining

is a necessary%and sufficient condition for others' refraining.

[f we rule out mechanisms on the grounds of cost, and adopt a metho-
dological prohibition against invoking third parties, éo avoid circular
reasoning, how are the first and second parties to enforce their
exchange?

Stigler and Becker (1974) propose that an employer who seeks to
deter worker ma1feésance should require the worker to post a bond - the
bond being forfeited if he detects the worker cheating. This ds no solu-
tioﬁ, however, if the worker cannot trust his employer not to confiscate

.the bond arbitrarily. Posting a bond does not eliminate the need for
trust, if simply shifts the need for trust from one party to the other,
In place of a bond, could not the worker perhaps yield some hostage which
is of no value to the employer? Eaton and White argue that collateral

constraints may prevent workers from posting bonds ‘and, by implication,

_;




from yielding hostages. They haye no bonds or hostages to give. Apart
from coliateral constraints, workers may be unwilling to yield hostages
because doing so\éould make them vulnerable to b]ackmail. Unscrupulous
operators could pose as emp]gyers, collect hostages, then }eveal their
true identity and demand paymeﬁt for the return of the hostages. If both
sides yield hostages, tﬁen the exchange of hostages itself needs
enforcing. -

These above considerations motivate our assqution that workers

cannot yield hostages or post bonds, until the final section of this

paper where we partially relax that assumption. 1If we rule out mechan-

isms, third parties, bonds and hostages, the on1y'remaining incentive an

v ageﬁt may have for honouring his exchange commitments is that if his

failure to do so is observed he may lose his trading partner's trust and

thus lose some future exchange opportdnities. An agent will chéag if and
only if his expected loss of the surplus from fuéure exchanges falls
short of the immediate gains from cheating: What distingufshes enforce-
ment by reputation from other formé’ of enforcement, therefore, is a
direct link ffom the prifes and quantities exchanged (and hence an
agent's surplus or gains from future exchanges) to the ability of agents
to enforce exchanges. Some exchanges, where the surplus from future
exchanges cannot suffice to ehforce exchange, Qil] not be made. Q;hers

will be made, but at prices and quantities being&set with a view towards

enforcing exchange rather than clearing markets.
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IIT. Wage Differentials

Let us assume that there are two types of firm (or job) in the
economy: those that.prese;: opportunities for "cheatihg“ and those that
do not. For reasons which will be apparent later, I refer to the ﬁormer
as "good" jobs, and the latter as "bad" jobs. Al1 jobs within each éype
are identical. The labour market is atomistically competitive, and all
agents have perfect information on all relevant variables, except that it
is costly for firms ta monitor a worker's cheating, We assume that the ‘
only penalty a firm can inflict on a cheating worker is to fire that

wérker. Al workers are identical, risk neufra], and have zero rates of

time preference.

The Worker's Decision

Consider a worker currently in a good job. He has an opportunity to
cheat .his employer, and must decide whether toﬂexp]oit that opportunity.
He wil]ﬂ follow that strategy which maximizes his éverage expected
income.

If he decides not to cheat, then he receives a wage w per period
while in the good job, and faces a probability d per period of dismissal.
If he decides to cheat,, he gains 8 per period from cheating, plus his
wage w, and faces a probability p per period of &eiﬁg caught cheating and
fired, and a probability d per period of being dismissed for other rea-
sons. A fired or &1smissed worker can accept immediate employment in a
bad job at wage v, and faces a probability s per period of regaining a
good job. '

A non-cheating worker expects to earn w for 1/d periods then v for

1/s periods. His expected average income per period is thus:




N =St Ve (1)
s +d :

A cheating worker expects to receive w + 6 for 1/(d +.p) periods,

then v for i/s periods. His expected average income per pgriod is

thuslz

_(w+8)s +v(d+p) * - (2)
s +d+p

The worker will not cheat if and only if NC > C. Firms can there-

fore deter workers from cheating by setting a wage, w*, such that:

werv+ (s +d) (3)
> | .

The Firm's Decision

The individual firm must decide whether .or not to deter cheating,
and if so, what Tevel of monitoring, p, to choose:
Let us assume that the costs per period of monitoring, M, are pro-'

portional to the frequency of monitoring: o .
M=mp
L]
If the firm decides to deter cheating, it must choose w and p to

minimize the costs of wages plus monitoring per period.
, L s |
M+w =mp+v+—(s+d) ‘ (5)

dM +7w*) _m - 8(s +d) - 0 ' (6)

L “dp 2




P,

v
—b T
—t
(1))

~

If cheating is deterred, the optimal level of monitoring is thus:

L
n

o* = (o(s + d)/m)? (7)

If the firm decides not to deter but to permit “"cheating," then it

"qeed pay a wage, w, that is barely sufficient to attract workers away

from bad jobs. Since the gains from “cheating," 6, are now a 1egitima§g

perquisite that EBes with 'the job, it need only pay:

- : oy S ; 8)

)

Let the costs to the fifm of a worker's "chea;ing“ be ¢ per period.  The

firm will minimise its total costs per period per worker by deterring

cheating if dnd only if . )
W+ M<Ky - +~c { . | (9)
: Subspipu£ing from equations 3, 4, and 7,;we can‘rewr;te the ébndjtion in' E
equation 9 as: ' j‘. ‘ . ‘:~;~:: T
f-.'- e > 2 (em(s + d)) ‘ ’L(1o)

+

PR

Firms will choose to deter “cheating" only »f the costs of cheating

to the firm exceed the benefits of cheating to the worker.. That “chea-

tinéﬂ entails a net loss is néceﬁsary, but not sufficient,, for firms to

prohibit cheating results from the fact that it is costly to deter

cheating. The firm's costs§of deterrence include not dn]y monitoring

-

costs, but aT§§ the Cost of paying wagesxihat are higher than is neces-




sary to attract workers to-thg‘firm. In this model iﬁ is necessary that -
workers strictly brefer to work in firms wheréin”cheatiné is deterred,
qtherwise the threat of being fired would jmpose np costs on a cheating
worker, for he could otherwise immgqiately accepE'an equal]& ‘good job in
a firﬁ wherein nb opportunities for cheating exist.

“Cheating," in quotation marks, can be interpreted as any action a
worker can choose to perform which benefits himself but which results in
a net loss to worker and firm combined. One example is the consumption
of leisure while at work, which s worth less to the worker than it costs
the employer, because it is inframarginal leisure or because it is con-
sumed at an inappropri%te time and place. Another example may be the
workef's consumption or private sale of the firm's products, when these
are worth less to the worker than to the firm, Not all actions that
result in a net loss are prohibited by the firm. The free consumption of
beer by brewery workers obviously results in a net loss, sincg workers
will consume until the marginal utility is zero. The fact that it is
sometimes permitted demonstrates that it is costly for the firm to deter
"cheating."

‘
The bad jobs in the model are jobs in firms which decide to permit

—

, ; “cheating" as a legitimate emolument which is part of the wage of the
; job. Such firms' wages (including such benefits) are on their labour
;upply curves. All bad jobs.will yield the same utility to workers, The
()good jobs in the mode]tgre jobs in firms which decide to deter cheating.
‘ Such firms' wages wfll be above theiF 1a50ur supply curves. They. could
cut wages and still dttract workers, but the savings from lower wages
would be outweighed by the costs of cheating. 'Wages are s;t by firms to

maximise profits and not by auctioneers to clear markets. In this model,

some firms choose te-pay wages above the supply price of tabour; and to

-
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ratien supply. Not all jobs have equa1'he§%3dvantage. Some good jobs,
those with higher gains from cheating, higher monitoring costs, and
higher rates of dismissal, will pay higher wages than other good jobs.
A1l good jobs, those wheréin cheating is deterred, are better than all
bad jobs, where “cheating" is permitted;
One final point may need some‘clarification. Since all workers are
identical, and the firm knows this, why should it fire a worker who has
4been detected‘cheating merely to replace him with another worker who is
, equally likely to cheat in future? The answer is that the firm follows a
rule of fi}ing workers whose cheating is detected, in order to maintain
workers' expectations that if they are detected cheating then they will
',be‘firgd. The firm g;}ns no benefit from firing a cheating worker except
@haf-it must do so in.order to maintain workers' expectatio}s that that
_ .same rule will be fo]léwed in fufure, which expectations must be main-
paTned if éheating is to be deterred. The rationa]ityvzf the actions and

Iy ékpectations that surround deterrénce are more fully explored in Rowe

. (1982). - '

.

(5328 %Q" b e,
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IV. Unemployment

It is-a simple matter to convert the above model of wage differen-
tials into a model of involuntary unemployment. 1In the previous model we

assumed that in equilibrium some firms will choose to permit "cheating.”

Let us now assume instead that all firms choose to deter cheating. This

is not too unreasonable an assumption as most firms proscribe some worker
practices which are imperfectly monitored.

A1l that ishﬁeally required to‘cohvert the model is to reinterpret
some of the variables. The wage in bad jobs, v, now becomes the monetary
value of leisure plus unemployment compensation, u. The probability per
period of syitchiﬂg from a bad job to a good job, s, now beg@pes the pro-
bability of an unemployed worker's being hired, h, The advantages of
reinterpreting the model fof]ow not just from the plausibility of the new
interpretation, but from the simplicity with which the full market equi-
Tibrium can be discussed, now that u can be taken as exogenous.

To .best understand the model, it is advantageous to construct the
following stability experiment; we consider a hypothetical initial condi-
tion, wherein some agents (firms) are not oﬁtimizing. We then analyse
the process by which equilibrium is attained and unemployment results.

" Suppose initially that all firms pay the-same level of wages, whith
is such that the supply of labour exactly equals the demand.. In this
initial position, all workers wt]] cheat, because even if they are caught
and fired, they can immediately get employment in another firm; the pen-
alty is not effective, SuPpose one firm realises that it can deter
cheating and increase its profits by raising its wages relative to that
paid in ozher firms, since its workers now suffeh a fall in income if

ﬁhey are caught cheating and fired. Other firms realize that this stra-
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tegy is successful (even if they do n&% understand why it is successful)
and attempt to imitate it by raising their wages relatjve to that in
other firms., Now it is not poésible for all firms to raise’their wages
relative to other firms, but the attempt by each firm to do so means that
wages will continue to rise. Wages will not rise indefinitely, because
L as they rise they will cause excess supply of labour, or unemployment, to
rise too. -The higher is unemployment, the lTonger will a fired worker
expect to wait before re-employment. Eventually wages and the expected
period of unemployment will rise high enough to be sufficient to deter
workers from cheating and* obviate the need for each firm to éttempt to
raise its wage above the wage of other firms. Thug equi1ibrihm is
reached.2
. Let us now examine the equilibrium position, wherein wages and
unemployment are sufficiently high that no firm need attempt to raise its
wages in order to deter cheating., Substituting u and h for v and s in

equation 3, we get:

(h + d) (11)

%
11
=
+
E=2 I-

N

{ ‘ 3 ’
In full market "equilibrium, if we ignoreiéntry to and exit from the*

1abour force, then the numbeé of unemployed’ workers hired per period must

-

equal the number of emp]byed'workers dismissed per period. Letting N be

the size of the labour force, and L be the number of workers employed,

then:




\ ¢
C/ P ] R 1 21
ld = (N - L)h - (12)

Rearranging equation 12, we can express the unemployment rate, U,

as:
U = w-u . d (13)
N (h +d)
- Letting d be exogenous, and h a market-determined variable, we can
~. > solve equations 11 and 13 to express U as a function of w:
U = de — (‘14)
pr{w - u)

Equation 14 is not a reduced form solution for the unemployment
rate;vsince *w and p* are endogenous variabless, Substituting from equa-
tion 7 for p*, the optimum levels of monitoring, we obtain:

- N dem
) U= (15)
* 2
(w - u)

For given levels of d, 6, m and u (assumed exogenous), equation 15
gives us the locus of points in {u,wr} space, such that cheating is just
deterred, allowing for an optimal level of monitoring. To complete the
modél, and obtain a reduced form solution for tHe unemployment rate, we
need two more equa@ions - labour demaﬁd and labour supply. We will

assume a reverse "'L" shaped labour supply cUrve:3

-

Py
¢




N=nif w >u, N=0 otherwise (16)

Atomistic firms maximize profits taking w* (the supply price of non-
’ .cheating iabour) as given. Taking the output‘good as numeréire, real

profits per period; 1, are: .

‘K= F(L) - w - mp*L (17)
R

F' 50 F" <0 ‘ .

The third term represents the costs per period of monitoring Lorkers.

The profit maximizing condition is:

L
AN (L) - wr - mp* = 0 (18) ~ ~
- dL
-, ' 7 “
Solving equations 7 and 11 simultaneously, we get the interesting §
result that optimum monitoring costs per worker per period are equal to p
- i
the difference between wages and unemployment income: §
| 3
mp* = w* - u (19) - L

Substituting 19 into 18.we derive the labour demand curve:




FP(L) -2w* +u=0 (20)

iy
Equations 15, 16, and 20, representing the "no-cheating" condition,

labour supply, and labour -demand respectively, can be solved for full

i

market equilibrium,

Market equilibrium is depicted in Figure‘One.4 The quéntity of

1abour emp]oyed, and the wage rate, are giveﬁ by the intersection of the
' labour demand curve and the "no-cheating" condition. The latter could be

thought of as the supply curve of "honest" labour, provided it is remem-
bered that all workers are “identical, and are “honest" only if it pays
them to be so.

It can be seen that equilibrium will exist with an interior solution ,
if thgé]abour demand curve cuts the “no-cheating" condition in tﬁé posi-
tive orthant, which will be true provided that:

-

: F'(0) > u + (ddem)’ : (23)
ﬂ .
We now perform comparative static @xperiments on equations 21 and 22

to find the effect on thé two main endogenous variables, U* and w*, of

B changes in the 'six exogenous varfables, u, n, d, 6, m, and F(L).
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* * .
Y. 2v >0 (24)
du (F' = u) - 2 nU*F")
- d* * "
dw (W -u) - 2LF 50 (25)

*
du 2(w - u) - 2 LF"

-

An increase in unemployment income will increase wages and unemploy-
ment, since it reduces the penalty from being fired, and must be compen-
’ 1

sated for by a higher wage and longer period of unemployment if cheating

is stil} to be deterred.

Q. 1/4 . >0 (26)
dx (Fl - )2 -2 nFu(Fl _ U)

* 7 " ;
v . $ 0 >0 (27)
dx ’

‘ 2F"nU* (w* - u)3 - 2(w* -\u‘)'-4

where x =dén

* * * * * *
. dU dU dU dw dw dw 50

o dd do dm dd de dm
An increase in the frequency of dismissal, the worker's gains from
cheating, or the costs of monitoring will increase the level of wages and
unemployment. The first two changes increase the workers' average
expected income from cheating relative to not cheating, and must be
offset by higher ifgés and longer unemployment if cheating is still to be

deterred. The thrd change, an increase in monitoring costs, will lead
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firms to choose to monitor less frequently and to offset this by

increasing the penalty for being caught.

dl _ 2Pl - v) - (28)
dn (F' - u) - 2 pUF"
ii - (1 - U) (w* - u)F" <0 (29)

dn  2(w* -~ u) - 2n (1 - U)F"

A rightward shift in the labour supply curve will increase unemploy-
ment and lower wages. Wages must fall if more workers are to be
employed, and a lower wage reduces the penalty of being fired, which must
be compensated for by a higher unemployment rate.

A fall in the marginal product of labour schedule similarly causes a

. fall in wages and an increase in unemployment. To see this, we introduce

»

a shift parameter 'k,' to multiply the old marginal product schedule

Il

F'(L) in equations 21 and 22.

@

*

4 ) d_['l = 2 UFI’ <0 (30)
dk  2UknF" - (kF' - u)
3 -~
* 3, -
LA (w* - u)F >0 (31)
dk '

2(w* - u)3 - 2 né6mkF" . :

We have seen that this simple model generates twelve comparative
ftatic results of unambiguous sign for the effects of changes in the six

exogenous variables upon the two main ®ndogenous variables.” In principle

. -~

at least, the model is highly testable.

' 4 ¥




127

Unemployment in this model is strictly involuntary. The equilibrium
pair of wages and employment is a point off the labour sgpp]y curve,
Unemployed workers are willing, but unable, to accept jobs immediately at
wages less than those paid to identical workers in employment. In con-
‘trast to search models of unemployment, for example Mortensen (1970),
workers are fully informed about the (real) wages paid by each firm. The
reason why the labour market does not clear in this model is that we have
placed a restriction on the type of penalty a firm can impose on a worker
who is caught cheating. The only penalty 5 firm can inflict is-to discon-
tinue trading with a worker whose cheating is discovered. The cost of
such a penalty to the worker depends directly on the wage rate he is
paid. If a firm were - to redu?e its, wage towards the market-clearing
level, it would have to incréase monitoring, or else fail to deter cheat-
ing, the costs of either of which, would outweigh tﬁe gains from a lower

wage bill. If we were to relax the .assumed constraint on the type of

penalty a firm can impose{ and allow firms (for instance) to fine or im-

prison cheating workers, then the link between wages and the size of the
penalty is broken, and involuntary unemployment would be eliminated, __
In this simple model, unemployed workers are not searching, but
waiting for employment. An unemployed worker cannot enter employment
until an employed worker leaves his job and becomes unemployed. I have
assuﬁéd that all unemployed workers face an equal, parametric probability
of being hired to fill a new vacancy. In practice, of course, an iﬂgili}
dual unemployed worker can increase his chances of being hired by active-
1y seeking out those new jobs. However, in this model, in contrast to
standard search models, one}worker can improve his pfgépgcts of getting a
job only at the expense of/ other unemployed workers. If one succeeds in

getting a job quicker, this only means that another must»wéit longer.

P
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L

Job search is an individually useful but socially u§eless activity. An
increase in aggregate search activity will only reduce aggregate
unemployment insofar as search in costly, and’increased seérch will
increase the costs per period of being unemployed, which increases the
penalty from being fired, and permits lower wages and unemployment. An
increase in private search costs per period for“ﬁnemployed workers is
exactly equft?lent to a fall in u, the income from unemployment. The same
results could be achieved far more efficiently by reducing unemployment
insurance. Technological improvements, or subsidies to search activity,
if they reduce the private costs per period of job-dearch, will not
reduce but increase the unemployment rate. Anything which improves the
welfare of the unemployed can only increase the average duration of
unemployment and the unemployment rate, provided, of course, that
unemployment results solely from the causes suggested in this essay.

This policy conclusion ié éxtremely pessimistic, moreso since
unemplioyment is strictly invo]yntary, and individual workers become
~unemployed through no fault of their own, since all cheating is deterred
in equilibrium,  Naturally, the policy conclusfoﬁ§ of this ’gxtTeme1y

simple model shou]ﬁ be taken with a pinch of salt for practical purposes;

but they do, warn that attempts to improve the'effiéacyjof geqrchlmight

\ . LI
not have the desired effects. t.

Eaton and White (1982) assert that, if .the need,fq_defér cheétiﬁg
2 ~ r e,

leads to an equilibrium excess supply of 1abour,;pheq.firms'can gost-

. .. .t LT Nk -
lessly- discriminate between workers along economically .- irrelevant

»

S,

criteria. If they mean that an individual firm géﬁ cbstfess1j_discnjml '

N

P "‘_‘AA
inate, then their conclusion is true, -but is. pot novel, and, has nothing -

i

to do with thecexcess suppl} of ]abour.. If ihere is no diép}iminatidn’in

_ aggregate, then since both groups of yorke?s have the' same shbg}y-pnice‘\A’

. A~

N
.
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an individual firm can hire only (say) white workers with no effect on
its profits even in a standard competitive labour market. If, on the
contrary/ interpretation, Eaton and White mean that. discrimination is

costless even when all firms discriminate, then their assertion is novel,

" but false. Suppose all firms discriminate against hiring black workers.

An unemployed black worker would then face a lower probability per period
of being hired. In;gect}og ofs equation eleven, however, reveals that a
Tower value of h for black workers means that ghe wage needed to prevent
black workers from cheating is lower than that for white workers, and
therefore discrimination on economically - irrelevant criteria cannot be
costless if it is practiced in aggregate. This fihding exemplifies the
benefits of considering explicitly the flows of workers into and out of

employment,

/“\

J"J‘
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L ‘ﬂagemDifferentia1§ and Unemployment

’

In the prev1ous section we*as;umed that condition 10 held for alt

flnns, SO that all f1rms in the economy~wpu1d choose to aeopt the high-
wage strateqy in order to deter cheating, ‘and used_tﬁjs assumption to

construct a model in which involuntary unemployment was present in equi-,

1ibrium, In this section ye\wi1l consider how far it is possible to

N °

vrelexhthis extreme assumption and yet still derive an unemployment equi-

2 -
;
&

1ibrium.

One obvious way to relax this assdmption and still get an enemploy-
ment equilibrium is to relax the assumpt1on that all members of the la-
bour force. are 1dent1ca1. T If we d1v1de the 1abour force into various
non-competing sections, perhaps according to skills or location, and if

Y

we assume that atl employers of a particular sect1on of the labour force
will choose to pay high wages to deter cheatjng, then we can still get
involuntary unemploymeet within that eection of the labour force. . How-
ever, this way of relaxing the extreﬁe aSSugpt{on is without theoretical
interest, fer it simply amounts to a redefinition of the labour market,
but it .may nevertheless be nof'withbut practical importance. Firms em-

ploying workers with similar skills willt be more likely to have similar

‘ o

vaiues for. e c, ﬁa, and m, and so be more likely to make the same dec-
sion on whether or not to adopt the high~wage strategy to deter cheating.
To segment the labour force is not to relax the extreme assumption that

all firms choose to deter cheating, but it does make this assumption more

- . -
-

p]austhe.h'
We can, however, genuinely relax the assumption that all firms in
the labour market choose to deter cheating, and stil} derive an unemploy-

ment équ%1jbrium provided that the demand for lYabour by firms which _per-
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mit "cheating" is small enough. More specifica]ly, we need assume only
that the quantity of labour demanded by such.firms, .at a'wage equal to

.unemployment income “u," is 1less than the number of workers' left

o unemployed byahigh-wage firms. In equilibrium, an uﬁemp]oyed wdrker can

- < choose betwéen repaining ungmp]oyed and waiting for a "gobd" job, or ac-
¢ L. cepting a "bad" job immedi;1e1y, at the same level of income while he’
o :' ) wdits, and Qaiting“the.same expected length of time for a 'good" job? If

the demand for labour by' firms which permit "cheating“ is sufficiently
small, both wage-differentials and unemployment may coexist in equilib-
rium, -

It is a 'semantic question whether or-not we should call such

"unemployment "voiuntary.“ A worker's not being employed in a good job is

involuntary. His not being employed at all is voluntary. Whether or not

we decide to call such unemployment "“involuntary" it does ‘bear some

wresemblance to ®he results ‘of casual observation; it is rarely the case .

that an unemployed worker can find no work-at all,- though the jobs he can

get immediategy offer inferjor wages and/or working conditions than the

-,

~
-

‘ jobs currently held by his equally qualified peers.

As the model stands, we can generate- an unemployment equilibrium
even if we relax the assumption that the demand for tabour in‘“badm'jobs
is zero, provided that we insteéd/égsume that this demand fpr‘1abour is
fuitab}y\“small.".Some workers will remqin unemployed because the utility
of being unemployed i; équél to the utility of being emplo}ed in a “"bad"

job, If we wish to relax- this assumption still fdrther, and derive an {’A\r

unemp]oymenﬂ1equilibrium with no restrigtions on the size of demand for

LA

labour in “bad" jobs, we must explain why unemployed workers should not

accept an immediate offer of a "bad" job, while waiting for an eventual

ot offer-of-a-tgoodiJob. . . ...

- !
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An exactly similar problem arises in search theories of unemploy-

ment. Why doesn't an unemployed worker accept his first job offer imme-
diately, and work at that job while simultaneously seaching for a better
one? The answer given is that job-search is a time-intensive activity,
so that an unemployed worker can find a wage offer above his reservation
wage more quickly than an employed worker (see Mortensen, (1970)). If
this assump%ion is deemed acceptable, it can be incorporated into the
ﬁresenﬁ model, Although search is a socié]]y useless activity in this
model, this dpes not preclude its being useful to an iﬁdividual, enabling
the searcher to wait a shorter period for a "good" job offer. If we
assume that an unemployed worker has a higher probability of receiving a
"good" job ofifer than-an employed worker,-then an unemployed worker may
choose to remain unemployed even if his income from a "bad" job is higher
than unemployment inéome, because he expects to wait a shorter time to
get a "good" job if he‘remains unemployed. In other words, firms which
permit "cheating" must pay . wage above the value of leisure and unem-

ployment insurance in order to compensate workers for a reduced probabi-

lity of getting a good job, and attracting them out of unemp1oymen£. The

" necessity of'paying higher wages to compensate a worker for having to

wait longer reduces the quantity of labour demanded in "bad" jobs, and so
increases the equilibrium level of unemployment associated with a given
demand curve for labour in such jobs. To restate this conclusion in
terms of §earch7theory, the wage differential between firms that do and
do not deter cheating increases the dispersion of wage offers to an unem-
p]oyedtworker, and increases the (individual's) benefitss from search.
The\assumption dsed in search theory - that job search is a time

intensive activity - is not wuncontroversial. It can be argued that

..., unemployed workers spend very little time actively engaged in search, and
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- thap‘most workers find:new jobs before quitting their old one,nrather
than vicé versa. Most "search activity" simply consists of waiting for a
suitable job offer to be advertised, whith waiting can be performed
éﬁﬁal]y well while employed as we;1 as unemployed.

If the assumption that search 1is’ a time-intensive activity is
rejected, then we must provide an a]ternative‘ explanation of why
unemployed workers do not accept the first job-offer they receive and
work at that job at the same time as waiting for a better offer. One
possible explanation is to posit the ex{stence “of sfgnif{cant fixed
hiring costs - lump sum costs of firm-specific training and relocation,

ge;c., which must be born;‘by either the worker and/or the firm whenever a
o new worker is hired. The presence of the§e fixed hiring costs entails
that the joint advantages to firm and worker ofzinitiating an emp]oymeht
relation depend upon the expected duration of that emp]oymentviplation.
It is inefficient for worker and firm to bear these fixed hiring costs.if
it is expected that the worker will shortly quit.

Suppose that the worker pays some of these fixed hiring costs. The
lowerljs the unemployment rate, the sooner he expects to receié%kan of fer
of a "good" job,)and the higher ‘the current wage needeq to attract the”,
worker into a temporary job. 'Supﬁose that the firm pay§ some of these
fixed hiring costs. The lower is the unemployment rate, the sooner tﬁe
firm expects the worker ;o receive an offer of a “goqd“ job and quit, and
the lower the wage needed to induce the firm té hire the temporary
worker. Thus bqﬁh the supply and demand of labour for "bad" j (in
firms which do not adopt the high wage strétegy to deter cheatipg) will

£ fall as the expected duration of unemployment falls,

The assumption of fixed hiring costs plays the same role as the

. assumption that. seacch_is a time intensive activity. Both assumptions

2
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make.-it more cogt{y for the unemgl@yed wopker to accept an immediate
offer of a bad job while waiting for a better job offer. Both assump-
tions/thus raise the supply price of 1abour_t§}hbad" jobs above the level
of unemployment income, and so reddce the quantity of -labour demanded by
Such firms to a 1eve1ljnsufficieht to employ all those workers who are
not employed in "good" jobs, and thus making it more likely that
unemployment will exist in equilibrium,

A summary of the argument of this section is that the assumption
that all firms adopt the high-wage strategy to deter cheating is suffi-
cient,.but not necessary to generate an unemp]o&ment equilibrium. If we
relax this extreme assumption we get an equi]ibriuh with wage differen-
tials, wﬁich may or may nét have upemp1oyment, depending on the size of
the demand for labour by firms which permit “cheating." Time intensive
job seérch or fixed hiring costs increase the supply hrice of 1abour to

firms which "permit" cheating,. and thus make unemployment more likely.
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VI. The Period of Employment \

We have so far assumed that a worker who does not cheat f;ces a
fixed possibility of dismissal equal to "d" per period, However long a
worker has remained in his bresent job, ﬁé expects to remain in that job
for a further 1/d periods if he does not cheat. The smaller is 'd,' the
longer the worker expects to remain in his present job if he does not
cheat, and so the lower the wage needed to just deter him from cheating.
The role played by this.parameter is to discount the future benefits of
not being fired for cheating, by the probability of nb£ receiving those
benefits because of-dismissa]Afor other reasons.5

Whereas we have previousiy taken the- period of employment (1/d) to
be exogenous, in thjs section we recognise that it can be endogenous - a
choice variable to the firm, The firm may decide to lay-off workers in
the event that the,ﬁarginal value pndduct'of Tabour falls be]dw the wage.
The firm realises, however, that the wage needed to deter cheating varies
inversely with the expected period of employment as is shown by equa-
tion 3. Could the firm increase its 1ong-5un profits by guaranteeing
greater permanence_of employment and thus Seing ablé to reduce wages?

It cannot pay to maintain employment in the face of a permanent fall
{n the marginal valué product’of labour below the wage rate, but it may
pay if the fall -is expected to be temporary. It_w111 always pay the firm
to quarantee that laid-off workers be given first priority for ﬁobs Qhen
rehiring eventually occurs. Thjs guarantee costs the firm nothing, but
increases the value to the worker of remaining employed at a given wage.

Thus the firm can lower wages and still deter cheating if it makes this

guarantee, and so can thereby increase it's profits. Suppose then that a
P PP

firm lays off workers 1if their marginal value product falls below the
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wage rate, guarantees thgm first priority in rehiring, and sets wages so

that the value of this contract to the worker is just sufficient to deter

cheating. There 1is another strategy which dominates this strategy.

While laid-off, the worker'will earn the outside wage v (or u if he is
unemployed). Thus he would be willing to continue workjing for any wage
at least as great as-v. If the marginal value productoof labour falls
temporarily but remains above v, then there are joint benefits to be
gained if employment continués; I[f the firm maintains employment during

such times, these joint benefits allow it to maintain the value of the
contract to the worker at a level sufficient to deter cheating, and in-

crease its profits at the same time. [If the marginal value product of

labour falls below v, then there are no joint benefits from maintaining

o

employment, so the firm will lay-off workers.

Therefore, we would expect to see employment maintained during

. small and temporary falls in demand, we would expect to see temporary

lay-offs during large temporary falls in demand, and permgnent redundan-

cies for permanent falls in demand. '

~

There are other devices a firm might use to rgduce‘the wage-premium
needed to deter cheating. If all firms that deter cheating could get
together and agree never to hire a worker who had been caught cheatiné by
any of their number, then the wage premium needed to deter cheating could
be reduced, for a worker fired for cheating 7wou1d lose not only his
present job, but would also destroy his prospects of ever getting another
high-wage job. If all firms adopt this strategy of refusing to hire a
worker without a,]ettér of reference from his previous employer, then "s"

or "h" in equations three or eleven, respectively, are thereby reduced to

zero for a worker caught cheatindf This reduces the wage needed to deter

-
-

A



cheating, but does not "eliminate the wage premium unless "d" is also

zero.
The success of this strategy depends on each firm's trusting all

other firms to devote resources to scrutinizing each prospective worker's

]

employment - record, and never to hire a worker who was once fired for
cheating, The individual firm has little incentive to do this, since'
nearly all the benefits of its doing so will be reaped by other firms.
These costs can be reduced if separate firms are set-up to specialise in
researching and recording a worker's employment record, and to sell this
information to firms wishing to hire workers. To ensure that the research
firm does not cheat, it agrees partially to insure the employer against
losses due to a worker's cheatjng. In other words, the worker is
"bonded," but it is the research firm, not the worker, which loses the
bond if the worker is Ffired for cheating. The worker will st#11 need a
wage premium to deter him from cheating, but this premium“éah‘se lower
since the wor{ers knows that if he is caught cheating he will not be
bonded in future. Firms will therefore prefer to hire bonded workers,,
since their wages need not be-as high as unbonded workers.

The specialist firms not only reduce the cost of information, due £o
economies of scale, but eliminate the need for each firm-to trust evéry

[y

other firm to refuse to hire - a fired worker, wh%n_they have little or no
incentive to refuse to do_sb. The firms need oni} irust the specialist
firm to refuse to bond a c;eating worker, and the specialist firms have
an incentive to refuse in order to protect their own .reputations, and

thus protect their bonds and their incomes.
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VII. The Employment Relation

In previous sections we have uncritically assumed that workers are
employed by wage-set%ing firms. We have not analysed the concept of the
employment relation between workers and firms, nor the reason why labour
services should be traded within this particular type of institutional
strucfure.

In order to examine the above duestions we will consider the fol-
towing stability experiment., We will posit a hypothetical initial insti-

tutional context for the exchange of labour services, and show how and

*

why a different institutional context - that corresponding to an employ-

ment relation between worker and firm - would tend to cdme into being.
o Let us suppose'that t?e workers in a particular occupation are iﬁi—
tially self-employed, EacH worker sets the price of his lqbour services
at whatever level he chooses, and gjs customers - the buyers of those
Yabour services - are anonymous qnd free to switch back and forth between
different sellers whenever it pleases them to do so. In short, the labour
market we posit corresponds more closely to the casual Tabour market,
where‘trade between a particular bﬁyer and particular setler is sporadic
and infreqdent, rather than to the usual labour mérket where_a particular
worker ggis a "job" with a particular firm, will remain at that job for a
considerable length of time, and where the buyer (the firm) sets the
wage. ~Why the former type of labour market is rarely seen will now be

explained,

Let us assume that all workers are identical, that there are no bar-

riers to entry to prevent workers from moving freely between this and

other occupations, which pay a wage (assumed exogenous) of v,
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Suppose that the nature of the labour services tradeq,in‘this occu-
pation is such as to bresent workers with opportunities to "cheat" - to
take action which is imperfectly monitored by customers, and which'costs ‘
the customer an amount greater than the benefits to the worker."- Lét us
suppose initially that the wage set by workers in the occupation is such
as to ensure equality of net advantage between this and other occupa-
tions, so that the labour market clears. At‘such wages, workers will gaiﬁ
from "cheating," since even if “cheating" is detec?ed and customers were
to boycott a “cheating" worker, that worker could exit the occupation and
immediately get an equally good job elsewhere. Realizing this, customers
will expect all workers to ‘“cheat,” so that the latter becomes a legiti-
mate perquisite of the sale of labour services in the occupation. Sup-
posing that the welfare losses from "cheating" are considerable, so that
condition 10 is met, would it be possible for self-employed workers in
this labour market to adopt the same high-wage strategy as did the firms
in previous sections of this paper, thereby creating for themselves a
vjsib]e disincentive to "cheat"?

An individual worker realises that he can gain if he can convince
his customers that he will not “cheat." To do this; he must set his
wagés at such a level that his income will be high enough so that if
detected cheating would forever destroy his reputation, then he would

have no incentive to cheat. From equation 3, this requires him to set

his wage rate such that:

N

*
we > v +.ES _ (32)

©



|
A
We have introduced a new variable "e," 0 <e <1, to represent the pro-
‘portion of the period that the worker is able to sell his labour ser-
'vices, so that “;e“ represents his income per period.. We have assumed
for simp]icity' that an underemp]o}ed worker (e <€ 1) receives zero
unemployment income, anﬁgthat a worker who is once detected cheating and
boycotted, will never be able to reesgabﬁféhfhis reputation (s = 0).

The first worker who sets himself higégr wages will have no diffi-
culty in’being fully empioyed (e = 1) since, by assumption, customers are
better off paying the higher wage if it deters cheating. Other workers,
noticing thé success of the first, will imitate him by raising their
wages and refraining from cheating too. Since the net cost of labour
(wages minus cheating costs) to the customer is now lower, the quantity
of labour demanded in this occupation will not fall, and all those pre-
viously employed will still be fully employed in the new "honest" equili-
"brium. Let us suppose initially that exactly enough new workers enter to
satigfy the increase in the quantity of labour demanded. Thus all

workers are fully employed (e = 1) and all charge the same wage, w*,

which is just sufficient to deter themselves from cheating. ,

wa=y+ M (33)
p

However, a problem now arises since the income of this occupation
is higher than in otHer occupations, so that more workers will seek to
enter this occupation. Contrary to ‘what might be expected this entry
will not lead toa fall in wages, but will lead instead to a rise. Wages
are set by workers, not by a hypothetical auctioneer. No worker will set

=

a wage below w*; since if he did he would reveal himself to have an in-

>
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centive to cheat, and would get no customers unless his wage~was well
below v. None will charge miigf%han w*, more than éEher workers charge,
for if they did they would become underemployed (e < 1) as customers
sw{tched to cheaper workers. If they become underemployed their income
(as opposed to their wagei will be insufflcient to deter cheating, and
they will lose their reputation and be forced t6 exit. Thus the quantity
of 1aboqr demanded is fixed at that quantity correspondiné to w*. Any
successful new entrant must necessarily cause the éxit'bf another worker,
by making him underemployed. Customers will always shy away from, and
thus reduce the employment, of an underemployed worker, since an under-
employed worker has an incentive to cheat.

Equilibrium at w* is on]} sustainable if new entry is never suc-
cessful - if customers always prefer (ceteris paribus) established
workers to new entrants., If any new entrant is succgssful, his entry
must force the exit of an established worker. If the higher wages cause
entry, and so cause exit, they must reduce the expected period of employ-
ment (1/d) of a worker in this occupation, which means that wages must
rise higher still if cheating is to remain deterred, which encourages a
greater flow of would-be entrants, which in turn increases exit, reduces
the expected period of employment, and raises wages sfi]l further.
Whether or not this process of increasing entry and wages leads to a new
equilibrium depends primarily on the’?ipg of entry and the rate at which
the rate of entry increases as wages in ghe occupation increase. If the
rate of successful entry is slow, and incredses slowly with wages, then a
stable equilibrium may eventually be reached with a high, but constant,
rate of turnover and wages. If the rate of entry increases quickly as

wages rise, then the system will be explosive, with continuously in-

creasing wages and turnover. Eventually, if turnover and wages rise too
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much then condition 10 ;?11 be violated; customers will préfer tb‘permjt-'

"cheating" and pay the competitive level of wages. ff~ihg system-is

explosive, or if it generates a stable equilibrium which would violitg‘

condition 10, then trust and reputation:can never be established, for if

- B

it were established it would be destroyed, and the expectation of” its .’

future destruction would prevent its emergence. Even if entry weré sjow“i
enough to permit the existence of an equilibrium where high wages de%eg
cheating, wages would need to be higher than if the rate of succeésfuT,;

entry could be reduced.

¥ voag

The problem, which endangers the existence of an equi]ibrium‘~in";'

which cheating is deterred, is that a wage high enough to deter cheating _ .

is higher than the wage which would clear the labour market and hoi
encourage entry. If the "honest" equilibrium is to be éusﬁainéd‘there
must be some way to prevent existing workers fromﬁbeing“afgpléced by new
é‘ﬂpran;s:_ It is not the desire to ent'e'r‘,"h'c;\;ever, but the effect suc-
cessful entry may have on turnover which can destroy the "honest" equi-
1ibrium. If customers had just the‘slightest,preference for e;isting
workers over new entrants, other things equal, this /cou]d brevent
existiné workers from being displaced by new prospective entrants, and'
would preserve equilibrium. Alternatively, collusion to restrict entry
could benefit both existing workers and customers, since the welfare
losses from, cheating can be prevented thereby. The problem with Fhis
solution is tha;‘it may be costly for all existing workers and customers
to collude to prevent entry into the occupation as a whole; too many
people must agree to take collective action to promote their joint inter;
estsj Under certain circumstances, however, it is not necessary that
they all collude to set up barriers to entry to the occupation as_a

Y

whole,

RURET Y
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Suppose that a particular customer will need the full-time services

. = of one or more workers for an appreciable period of time. The customer
R A ,
- -~ + can simply approach the required number of workers, guarantee that he

3 ,'2'-‘ .., Will not hire the services of any other worker unless the original

. * «workers are already fully employed, and asks that he be allowed to set

N e

- the wage rate. Since the workers can always quit if the wage he sets is

¥
¢ -

o Jess than they could get el sewhere, they will not be uninterested in such

»

e Tl fan offer. A fortiori, since the customer will sét a wage above v in

v 6rﬁerlto deter cheating they are positively favourable to such an offer.

":J"‘ The customer's guarantee that a worker.will get priority of employment is
; ?‘};': only valid if the worker is not detected cheating, Indeed the customer
" \‘\‘ 3t -

: . X s . . T,
. "“warns that he will definitely terminate employment in such an évent.
'1‘ What, in effect, the customer who offers such a guarantee has done

is to increase the expected period of employmentllto the one or more

workers that- he hires. By doing so he has reduced the paramete? "d," and

thus .made it possible to'ﬁeter those workers from chegting at a finite
wage>\and at a wage 10Qer thaﬁ if he had switched his custom frbm one
worker to another at random. Il eifect, he hag demarcateq a certain
portion of the labour force in that occupation, within which portion he
has the power to restrict entry simply by refusing to hire an additional’
worker if his doing so would reduce 'the eﬁployment (cause the exit) of an

existing worker. Provided that an individual customer will require the
services of at least one worker for a significant period of time, he does
not need jto collude with all customers and existing workers in order to

restrict entry, and ensure thereby a greater permanence of employment. A
- \

furthen/adVaﬁtage of this institutional arrangement is that the customer

need not incur the costs’ of discovering whether a worker has been




detected cheqting by another current qustdher, for his workers have no
6

.

other current cdéiomer. ' ]
Klein and Leff]er's (1981) ana]ysis‘of high prices as a ﬁeans to

deter malfeasance of firms in a product market context g1ves rxse to a

2

similar problem: the level of f1rms rents needed to assure a high level
~

of product quality implies that firm;s earn economic profits, which pro-
. ¥

vides an incentive for entry of new firms. Since profit-dissipating com-

petition must not diminish the rents needed t&# assure quality, Klein and

Leffler ~argue that this. competitﬁog‘ﬁinvo1ves firm-specific capital

‘ C
expenditures. These sunk costs serve as hostages to prevent flrms from

cheating, sidce a firm detected cheatirig goes out of business and loses

‘the value of f1rm—spec1f1c assets. Since their analysis lacks anything

‘i*

corresponding to turnover, however, Klein and Leff]er are unable to
explain what would happen 1f for some reason, firms were unable te dis-
sipate prof1ts by f1rm—spec1f1c expenditures. As we have seen, it is
the effect of successful entry on turnover which may destroy the "honest"

equilibrium. If, as in the labour market customers gjve preference to

existing suppliers, then the abitity“of suppliers to y1e1d hostages is

not necessary to preserve equ111br1umi Positive econom}c prof1ts are

compatible w%th equilibrium, if those who desire to enter do not actually

succeed in takiﬁé‘&ustomers away from existing suppliers. If, for tech-

nological reasons, costs cannot be sgﬁk, or if firms fear that yielding
hostages makes them vulnerable to,bleckmai], then positive economic pro-

fits'will not be dissipated.

An objection might be raised to this theory of the employment rela-
tion, that since there is inequality of net advantage,'and hence excess

supply of labour to this occupation, frustrated workers would have an

incentive to set up their_own firms, and pay to themselves the high level

x A
<
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fwages earned in this occupation..” A1l this objection means, however,

is that whenever it is costly for the buyer of a service to prevebnt' the
seller from cheating, there is a‘n‘ incer'\tive for buyer and seller to com-
bine into one p;rson. This is berfect]y vah’d./ Some people repra*i'f‘*thgjr
own cars to a@id the high cost of risk of'cheating if they pay someone‘e.""x_\

else to do it, despite their having a comparative disadvantage at

- repairing cars. Some workers purchaée or hire land and capital, and se]}-"‘

the finished product, the quality of which may be cheaper to monitor tHan

the quality of their labour services. This theory does not rule _pu"{: such

possibilities, rather it predicts them. The scope for suCH vertical

integration is, however, limited by the standard advantages attributed to
]

the division of labour and to exchange. Conversely, the division of .

°

1abour is limited, not only by the extent of the market, but also by the

G
extent of trust. .
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VIII. Re]éxing,the Key Assumption l

The key assumption, on which the novel results of the preceding

models depend, is the assumétion that the only penalty a firm can inflict

. on a cheating worker is fo dismiss that worker, It is this assumption
which forges the link between level of'wages and the worker's incentive

to cheat. [f that link is broken then firms will wish to lower wages,

and will thereby eliminate the excess supﬁ]y of labour, and the novel

predictions of equilibrium unemployment or inequality of net advantage

will disappear. If, for instance, firms could fine, or 1m;risonj'or in

any other way impose unlimited costs on a cheating worker which are inde- -

pendent of the level of wages, then firms could, and would, lower wages

to efiminate excess supply of labour whilst maintaining a sufficient
deterrent against cheating, If the key assumption is dropped, and such
penalties alone are used to deter cheat{ng, then the models revert to
simple, standard, "text-book" models of the labour market.

The assumption that the only penalty a firm may impose on a cheating
worker is to fire him is, perhaps, too extreme and unrealistié. However,
the opposite assumption, that firms may freely and credibly threaten
other penalties of unlimited size, is equally extreme and ynrealistic.
What is shown in this section is that the key assumption can be partially
relaxed, by allowing the use of other penalties of limited size, without
necessafily eliminating the excess supply of labour. The predictions of

‘; “the models in prev%ous sections are thus weakened, but not necessari]y‘
negated. ‘ \ o
There are two ways in which Qe could interpret the limit on the size

of penalty that may be imposed. The legal system may prohibit firms from

. : imposing penalties themselves. .Any penalties imposed must be imposed by
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the legal system, which chooses the size of penalty according to its own
standards, independent of what firm and workers may choose to spec}fy in
their contract. The 1imit on the size of the penalty is thus exogenous to
firm and worker. A secon& interpretation is that the penalty takes the
form of the forfeiture of a worker's bond. Workers cannot borrow to post
such a bond, for if they did, they,would have an incentive to cheat and
declare bankruptcy, thus the lender, not the worker, would be punished.
If workers could be deterred from declaring .bankrupécy, those same
penalties could be used direct]yAéo deter him from cheating. The size of
?he)bond a worker can post, and hence the size of the 'penalty that can be
impbsed on‘him, is thus limited by the size of’ the worker's non-human
wealth, Thus limited liability, or colateral constraints, provides a
second interpretation of the limit on the size of penalty which may be
imposed.

Let Z designate the value to the worker of the fine (or non-monetary
penalty) which is imposed on a worker whose cheating is detected. If the
worker follows a strategy of cheating, we must deduct the average

expected costs of fines from the expected average income of a worker who

follows that strategy. " Thus modified, equation 2 becomes:

(w+e-pZ)s+v(d+p? (21)
s+d+p :

C =

Setting equal the expected average incomes from the cheating and
non- cheating strategies, we solve for the minimum level of wages suffi-
cient to deter cheating,

w ooy + 2 (s +d) - I(s + d) | (3')

p
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The larger is Z (the value of the fine) the lower is the minimum level of
wages sufficient to deter cheating.

In;roducing the fine complicates the firm's decision problem.
Whereas before there were only two possible regimes there are now threé.
In regime A the firm decides toqgeter cheating and to supplement the fine
by setting wages above the supply price of labour. In regime B the fimm
decides to deter cheating, set wages é%uar to v, and rély on the fine
alone. 1In regime C the firm decides to permit “"cheating" and sets wages
equal to (v - o). .

Consider regime A, The firm seeks to minimize the costs of wages

plus monitoring costs per worker.

M+we =mp+v+(s+d) -2s + d) C(5Y)
/ P ~

Provided it remains in regime A, the optimal level of monitoring, Py is

independent of the size of 'the fine.

py = (o(s + d)/m)* (7')

3

Substituting 7' into 3', the optimum level of wages in regime A is:

L 3

Wy = v+ (8(s ¥ d)m)i - I(s + d) (33)

* . & . ] . 3
Since the firm cannot set wages below the supply price of labour, if

the solution to 33 implies that, Wy € v, then the firm will not be in

.

regime A. ) 3 . ' a

g
$

R e
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Copsider regime %.% The firm sets wages equal to the supply price of
labour and chooses a leuel of monitoriﬂg such that thé fine will just

deter cheatfng.

?

Wy =2V , Py = —

In regime C the firm sets wages equal to the supply price of labour

and does not monitor "cheating."

*

=v -8, =0 35
Wo =V Pe (35)

Now consider the firm's choice between regimes B and C., The firm
will prefer regime B to C if and only if the costs of wages plus moni-

toring in B are less than the costs of wages plus chea}fng in C:

B »C iff Wg ﬁ mpg KW *Co (36)

.which implies, given 34 and 35:
B >C iff «2 > am/(c - o) (37)

The firm will choose A rather than C ifvanéépnly if the wage premium plus
monitoring costs is less than cheating costs minus the worker's .gains

from cheating.

‘A>Ci,ffmpA+w <v-08+c (38)
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whech implies, given 7' and 33:
A SCiffz s2(e/(s + d))F - (c - 8)/(s + d) (39)

To complete the choice of regime, we note that A is not feasible if the
wage in A would be below the supply price of labour, and that A dominates

B otherwise:

A>B1’ffwA>v (40)

which implies/ given 33:

—

L

A>Biff 7 ¢ (an/(s + )} 7 (41)

The most important result of this section is that introducing the

'possibility of limited fines does not necessarily eliminate the use of

excess labour supply as an additional deterrent against cheating. The
firm;§ costs of thus increasing the penalty may be offset by the reduc-
tion inwmonitgring éosts it permits. Howeverf if the firm remains in
regime' A, the fine does reduce the wage rate and hefice reduces the excess
1abour supply. Introducing the fine reduces the firm's costs of deter-
ring cheating, and thus maggg it more likely that the firm will move from
regime C into ei;her regime A or B. It is thus possible, therefore, that
the introduction of a limited fine cbu]d create an excess supply of
1abour whgre there was pone before. A limited fine might increase wages

above the supply price of labour. For a firm already in regime A, how-
\

. ever, increasing the level of the fine reduces the wage and excess labour
) -

»

»
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IX." Conclusion

The purpose of this paper has been to analyse the implications of
fhe assumption that the only incentive an agent has to deliver on an
exchange is to maintain his reputation for doing so:} Since the value of
his reputation depends on the price and quantity of current and future

expected exchanges, the attempt to modif{/fncentives to deliver can have
an effect on prices and quantities trade&. In the s;;ting of an atomistic
1abour market we show that this assumption may lead to an equilibrium ex-
cess supply of labour to a particular firm. This excess supply of labour
may be revealed as wage—differentials,'unemp1oyment or both. We %urther
analyse the implications of this assumption for”the institutional setting

within which the exthangé of labour services is conducted. Relaxing the
k 7 t

key assumption by introducing other penalties of limited size weakens,

but need not nullify, the predictions of the models.

Athough we have chosen a labour market as the settin6 for the
models, no restriction on the scope of their applicability was thus in-
tenQed. These models (or some variant thereon) are applicable in any

market where the incentive for honouring an exchange contract (explicit

or imp]ici%} depends in whdle or in part on maintaining one's reputatioﬁ
for doing so. We need not even assume that the quality of the good
traded is a choice variabte for one of the parties to the exchange.
"Cheating" may equally well be interpreted as lying about the quality of
the gooq one is either buying or selling, which quality may be exogenous
for both parties. What is important is that whatevér action is inter-
preted as "cheating" should 1mposé welfare losses. Lying about- the
quality of a ﬁbbd traded will result in net welfare losses if it leads to

exchanges taking place which are not mutually beneficial at some price.

-
-
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This may be true if, inter alia, buyer and seller evaluate quality dif-
ferently, For example, we could apply this model to the "Market for
Lemons." Unlike Akerlof (1970), however, we would not impose the assump-
tion that the prite must clear the market for used cars. In that respect
our model resembles that of Weiss (1980) who also shows that rational
price-setting behaviour may conflict with price-getting to clear markefs.
Unlike Weiss, however, the 1link between price and quality operates.
through the reputation for honestly revealing quality, and not via the
effect of quality on the value of refraining from sel]ing;and hence on
the supply price. The general conclusion of this paper-is that for any
prob]eﬁ, in 'particular for any principal-agent problem, where it is
costly or impossible to enforce an optimal contract, it is not legitimate
simply to impose the assumption that prices must clear markets. If
prices do clear markets, this must be shown to be the result of rational
price setting behaviour by profit maximising firms or utility maximising
agents. One example will suffice to illustrate this point:

Consider a risk neutral farmer and a risk neutral landowner. Output
depends on the farmer's effort and on a stochastic variable, neither of
which is observable to the landowner. The optimal contract would require
the farmer to pay a fixed rent for the land, for otherwise he will not
receive the.full marginal expected return to his effort and will under-
supply effort. This optimal contract may, however, be infeasible if the
farmer has no wealth and the output under the worst outcome falls short
of the market clearing rent. Rather than adopting an inefficient contract
with an output-contingent rent (e.g., sharecropping) it may pay the land-
owner to retain a fixed rent but to reduce the rent below the market-

clearing level. In other words, since the efficiency of the optimal

feasible contract depends on the farmer's wealth, it may pay the landlord
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to give the farmer more wealth., Even the assumption of limited 1iability
is not strictly necessary. A Tisk neutral principal might benefit by .
giving wealth to his risk averse ééent in ord%r thereby to promote a
greater similarity in their evalugtion of the probability distribution of
returns from any action by the SEent. In short, all models of the prin-
cipal agent problem wherein marketiclearing is simply imposed should be -
conside(ed guilty of ad hocery until proven innocent. Some will not be
préven innecent. The supply price of fgents imposes only a lower bound
on the value of their remunerat{on}‘not an equality.

The Coase .Theorem asserts that if rational qaiiif perceive that an
exchange would be mutually advantageous, then that‘é;change Qil] take
place, and the exhaustion of a]]'mutualy advantageous exchanges implies
that a'Pareto Optimal allocation must be attained. This is palpably
false, as any reader of crime and spy novels will know, if agents cannot

trust that the terms of an exchange-contract will not be violated. It is,

. of course, possible to save the Coase Theorem by invoking "transactions

costs," but to do so is merely to put a name on one's ignorance. One

application of the Coase Theorem concerns not exchanges within the law,
but the exchange of laws. Ra}iona] agents will not permit an inefficient
legal system to perﬁist. -
s

If firms and workers can costlessly contract for unlimited penalties
to be imposed by the legal system on a cheating wbrker, then (in this
model at least) they will cpoose to do so, ana reputation will be a
redundant and expensive way to enforce contracts. We have already con-
sidered several reasons why firms and workers might not be able to con-

tract costlessly with the legal system for un]imitgg penalties: it may

be costly to make explicit an implicit contract. It may be costly to.

®

«'; prove that chgatinb occurred.  Proof and explicit contracts will be
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required if workers do not trust firms to resist their temptation to

blackmail workers. Even if workers do trust firms, the—legal system may
fail to support, or may <ven prohibit, the imposition of penalties by
firms on wqfiers because the legal authorities may not trust firms to
refrain “from abus%ng such powers., Yet eveﬁ if we ignore these plausible
reasons why firms and workers might not be ab]e_cost]ess]y to contract
with the legal system for unlimited penalties, there remains a further
reason why it should not be so, which reason is internal to the model at
hand, The model at hand shows ihét there is excess supply - that some
mutually advantageous exchanges will not be made - in the absence of a
third party to enforce the terms of an exchange contract. But then when
we consider the mutually advantageous exchange of one set of laws for
another - when we consider thdse,exchangés‘that define or constitufe the
legal system - we recognize that no such third garty exists, for he is
one of the trading partners. The pésg;e cannot post~bonds, as in Becker
and Stigier, for whd is to decide whether those bonds are to be
forfeited? In a genera1~equilibrium view of the egforcement of exchange
contracts, there is no third party, the sufficienéy’of whose incentives
honestly and diligently to enforce the terms of exchange can be assumed.
A1l exchanges are ultimately enf&iéed by reputation, and by reputation
alone. The reputation xha} %s relied on can be shifted from one agent to
another, but it is only the }eputétion of >someone, somewhere, which

enforces exchange and makes exchange-possible.

- ’ e
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L . ‘ Footnotes

* 1 would like to thank David Laidler, Chris Robinson and Peter Howitt
for commenting on earlier versions of this paper. [ am gf&tefu] to
Tim Lane for long discussions which heiped to clarify and develop the
ideas underlying this paper. Any shortcomings'are my own responsibi-
Tity. The first typed draft of this essay is dated August 1980. This

essdy was written independently of Shapiro and Stiglitz (1984), which

covers similar topics though in 1555 detail, Another recent paper,

Yellen (1984), also .surveys model§ of unemployment, including the -
. ,.‘ s » [
"shirking model." R
- r . ‘.‘ "__\) ) - ‘

1. We assume that the period i§'§ufficient1y'%hort that the product dp,

the probability of being simultangqusly dismissed and fired in the
same period, is zero. o . .

/

A A
-

o S . +
2. It is important to realize -that weare. nof proposing a conspiracy
theory whereby firms geliberately’créafq;uhemploqunt in order to
discipline workers. An 1ndivfhhai firm cannot.-affect the rate of

unemployment, and so cannot intend.xolHo so, Instead,vwé are pro-
. A e

posing the theory that unemployment i{s the unintendé&fconseéuenca of

the attempt by each firm tolréisé“?té wage above othéQAﬁirms in e
, I 4
order to deter cheating. Unemployment results from the attempts by . -

4

firms to do something whi%h, in aggregate, they cannot do. - ¢

iy

1

3. An upward sloping labour supply curve would introduce comp]exityaf

since u would vary across workers, and the average 1eve1,of u:for ! -

- " © ~ ‘those in the-labour -force would-become endogefbus. . . . ..
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The positions of the three curves are not independent., The height .

of the demand curve depends on u,.aﬁd any move in‘the'supplyxcurye

Wil shift the "no-cheating” dgndition)in a simi}ar direction.

-

-,

There "is thus no need to interpret this parameter solely as the -

probability of dismissal; it could also be interpreted as an

°

interest rate or as the probability that ‘a worker will choose to

quit a pdrticular job for extraneous reasons.

-

1

I do not claim this‘theory tq‘b; a completé account. of the naturé
and existence of firms. It do;s;.ﬁowevér,iprovide an explanation of
the nature and existence of the emp1oymen£ rglétion between firms
and workers, whereby existing workers take:priority over jobs, and
each worker has only one employer at a pointffn time. The employ-

ment relation between workers and firm is part of that set of impli-

cit and explicit contractual re}ations which together constitute, or

L
-

which we designétq as, “the firm." _ ’

R ,.,.,‘\,w....._...,m_
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g : Appendik

1. Adam Smith on Trust "and Wage Uﬁfferentia]s-

-~
¥ s

. The or1gwna1 statement of the argument that wages depend on trust is
found, not in Adam Smith, but in R1chard Cantlllon from whom Smith 1s'
known.go have borrowed.1 Cantillon' s.§§§al,-however, conta:ns just the
single sentence: "When capacit& and trustworthiness are needed the 1abeuc\
is paid still more -highly, asvin the ease‘of jewellers, book keepers,

cashiers and others" (p. 21)' No explanation is g1ven as to why the need

\for trust m1ght be assoc1ated with higher wages. SmTth un11ke Cant111on,

£y

does g1ve some words of explanatton but it is not easy to give a consis-

4
’

tent 1nterpretat1on of Sm1th S explanat1on.

| “We trust our health to the physician, our, fortune, and sometimes
our life and reputation, to- the lawyer.and attorney. Such confidence
could not safely be reposed in people ef a very mean or low condition.
Their reward must be such, fherefore, as day give them that rank in the

society Which so important a trust requires” (Wealth of Nations,
p. 105). ) ®

If the above quotation had ;tood a]onet it might "have been pos§ib1e

»

to have given a consistent inferpretation of Smith's expTanation .along

the lines of the explanation presented in this paper. High wages, or the

rank in societjvwhiehufhey can buy, gives the physician or slawyer some-

»

thing -to 1ose‘if he is revealed to be in breach of trust, They thus

prov1de the apprqpriate 1ncent1ve. However, such an interpetation would

be 1nconsistent w1th Smith's statement at the beginning of the same chap-

ter.
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“The five following are thg principle circumstances which, so far as -

’

I have been able to observe, make up for a small pecuniary gain in some
. g 7 | o )
employments, and counter-balance a qrea6>one in others: ...fourthly, the

small or greatghrust which must .be reposed in_thqsé who exercise them...

. J
{p. 100}, : - '

Smith here clearly states that wage-differentialsfdue~to trust do

rd

not violate the principle ofyequal net advantage between employments. .

What then, we might ask, is the disadvantage which counterbalances the

<

high wages in employments which require trust?

Perhaps we might interpret Smith along the lines of Stigler and

- 3

Becker (1974). High pay in later years deters malfeasance, but is offset
by low -or even negative pay in earlier years to ensure the équq]ity of
net advantage and eliminate excess sqay]y. Smith, howeyer, does not state

v

that . workers in employments requiring trust .get .low wages in earlier

_years. Moreover, if the lifetime income of a trusted worker were no

higher than that of other workers, it would not suffice to ﬁgive‘ﬁhem@ -

that rank in society which so important a trust requires," nor to raise

them from a "very mean or low condition.”

If we wish to retain both high lifetime incomes and equality of net

8

advantage, we must assume that undertaking responsibility, or maintaining

-4

a high rank in society, is unpleasant. Smith does- not state this to bé
the case, and if he had thought it so he would simply have included trust

as a particular example of the first cause of wage differntials - the

- .

agreeableness or disagreeableness of the employments themselves.

«

Moreover, if responsibility were unpleasant this would eiéctly offset the

incentive effect of high wages and provide no reason to trust those of a

high rank..
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branches of trade cannot arise from the different degrees of trust

that more trustworthy individuals ﬁight congregate in trades and employ-

‘and prudence. The different rates of.profit, therefore, in the different

K A © - . gy .

. 160

We might reject the inﬁerpretattons that explain high wages accor-

ding to their incentive effect, and interpret Smith as meaning that high

wages are the réﬁts paid to a scarce, natural attribute, trustworthiness.

The most trustworthy Qi11 enter océupations where trust is most required,

and so wages in those occupations will be higher than average. Again, ’
Smith does not state this' to be the case, and if it were the case then
the principle of equal nef advantage between employments wbuld be viola-
ted. Furthermore, if Smith had'recognized that the wages of employments
vary according to this attribute of the average individual in those em-
ployments he would surely‘havé recoénized, and stated, that differences

in other natural attributes can also cause differences in wages, He does

not.

+ Curiously, Smith does recognise that the profits of individuals

might vary according to the attribute of trustworthiness of those indivi-

duals, but he does not infer from this that the wages of employments

-

might vary according to the attribute of trustworthiness of the average
< .

individual in those employments. .

"When a person employs only his own stock in trade, there is no
trust; and the credit which he may get from other people, depends not on
S

the pature of his trade, but upon their opinion of his fortune, probity,

-

~

reposed in the traders" (p. 105).

This passage clearly shows that Smith failed to see the possibi]iiy

ments ‘where more trust was needed,
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In the absence of any other proposed interpretation, I conclude that

there is no consistent interpretation of Smith's explanation of the rela-

tion between trust and wages.
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1. Introduction ’

A strike “is a conflict over the distribution of gains from trade.

The two sides withdraw from trade, each demanding a larger share of the
joint rents to their relationship than the other is prepared to offer.
To the economist, strikes are puzziing sitply because they are costly - a

portion of the rents is destroyed by the ¥onflict over their distribu-

tion. There must exist some distribution such that both sides could gain

by accepting that distribution rather than resorting to a strike. Why

then do presumably rational agents fail to make just such a mutually

beneficial exchange?

This paper puts forward fhe theory that strikes are a consequence of

A S

efficient rules of action rationally adopted by firm and worker to
enforce a long-term implicit contract which sets the wage (and possibly
other conditions. of employment) contingent on a set of “conditioning

variables," when the firm and“worker have imperfect and partially inde-

pendent information on the values of those conditioning variables. Sup-

pose that it is efficient for a long-term employment relations to be
¢

governed by an implicit contract which indexes the wage to (say) the

~
price level. Since it may be costly to monitor the-price lTevel contin-

uously, it will be monitored‘at discrete intervals (éay) one year, with

the wage being set fixed during the year. These yeaﬁiy wage-fixings

il

correspond to the short-term explicit contracts usually observed in the

labour market. These short-term explicit contracts are not negotiated in

At

a vacuum, however, but should be seen as interpretations of a long-term

implicit contract. In order to enforce the implicit contract, each side

must deter violations by following a rule of imposing costs at least

—
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equal to what the other side can.expect to gain by vio]at%ng the con-
tract. The obvious way to do this is to withdraw from trade - returning
only when the wage and strike length a}e such that the rents accruing to
the other side are no greater than it could have gained by accépting the

s
contracgual.wage with no strike, Faced with such a rule of act?on,
nejther side will wish to violate the implicit contract. If both sides
agree on the contractual wage, no strike will occur. If the price-level
is imperfectly observed, however, and the two sides have partially inde-
pendent information on the price-level, it may sometimes be the case that
the worker observes a "high" price-level, requiring a “high" contratual
wage, while the firm observes a "low" price-level,_requiring a "low"
contractual wage. Ex ante, neither side can tell whether the other's
announced observation of the price level is honest or whether it is dis-
honest and merely an att;mpt to capture a larger share of the rents than
is justif?ed by the implicit contréct. In order to preserve the incen-
tive for honest announcements, and hence to preserve the %mplicit con-

tract, each side must act as if the other's announcement were dishonest,

and the disputed rents are destroyed by a strike.
‘

D ' a
If this theory of strikes is valid, then the c]qsest analogy to/ /

. L . \
strikes is pe;haps the punishment of criminals. -In order to deter viola- \\\\\

. ) * ! . ) . (3 s .
tions of the law, the courts must impose costs on convicted criminals Y

sufficient to ensure that the net expected benefits of committing a crime
are ﬁon~positive. Why then does crime and punishment exist in equili-

-

brium? Why not threaten punishment so draconian that no crimes are ever

committed, thus eliminating the social costs of crime and of punishment?  _
One answer might be that monitoring is imperfect, so that innocent people

.are sometimes convicted.1 The draconian penalties sufficient to elimin-

P
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ate convictions altogether would impose major costs as people attempted
every means to avoid the slightest risk of suspicion.2

Strikes, and the punishment of convicted criminals, are activities

which are socially costly ex post. Rational agents engage in these acti--

vities in order to maintain their reputations for following rules which
enforce a contract, the value of maintaining which exceeds the costs of
enforcement. Some strikes occur in equilibrium because strike lengths
sufficient to deter all disagreements would mean that (say) the firm
would never announce a fall in the price level for fear of the small
probability that it might the{eby.provoke a strike, and the Qage would no
longer vary with the price 1eve].3

Unlike existing theories of strikes, the theory presented here is
compatible with ratiéna1ity of action and expectation, and with efficient
contracting, In Ashenfelter and Johnson (1969), the workers could gain
by instructing their union to accept the firm's initial offer. In Cross
(1965), both workers and firms have non-ratioha] expectgfions about the
o7tcome of a strike. The theories of Crawford (1982) and Hayes (1984)
are an advance in that both impose rationality on the players within the
context of the game, but in neither case is the mechanism which creates
‘stikes ex ante efficient. In Crawford's theory both sides could gain by
agreeing to renounce the use of strategies involving precommitment.' In
Hayes"theory both sides could gain if the workers were paid a fixed wage
beforg the state of the world is revealed. It is not explained why this

does not happen. Since the strike-mechanism in this paper is efficient

ex ante, such problematic: questions do not arise.

In the next section of this‘paper'we present a simple model to pro- .

vide an illustration and example of the theory of strikes. Risk aversion

e e - : ) } .
on the part of both agents gotivates a contract which sets a wage contin-

- P
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gent on the firm's product price. The firm observes the true product

price, while the worker observeS:a«"pr;iii/;ariaﬁ]e which may be more or

-

less perfeét]y correlated wj the firk's pricé. At one extreme, with

er. gets no information on the firm's price,_izi//’,,~,¢/,»~

the model is formally analogous to the theq[igi_giﬂﬁxwxms&fﬁﬂéT?Té?ent

zero correlation, the w

(1981). At the other extreme, with perfect correlation, the product

layoffs under asymmetr1c~informaiion advance by e.g., Grossman and Hart

brice becomes public information, and strikes are threatened, but never

occur in equilibrium. We examine the properties of the model, and hence
. Q

of strikes, in the limit as information approaches full publicness.

It should be understood that the model of strikes is ‘presented

1~

merely to provide a specific examble of how this theory of strikes might
be formalized. The theory itself is far(more general, and should remain
applicable under diverse conditions. The key ingredients are only that -
tﬁere be some motive for a contract setting certian contractual variables
contingent on some conditioning variables, where.the firm's and worker's
estimates of those conditioning variables are correlated but not per-

—,

fectli corre]éted.

A4




1I. The Model

Assume the labour market to consisf of an even number of identical
risk-averse agents. These agents form into pairs, one being designated
“the firm" and the other “the'worker." Each pair carries out production
and consumption on one of a number of identical isolated islands.4 They

arrive on the island at the beginning of the period and cannot leave
»
until the end of the period.

o

. p
Qutput "is produced under constant retgrns5 to labour input, N, sub-

ject‘to the resource constraint that N < 1. ﬁ(thus represents output,
employment, or the fraction of the pgriﬁd during which production takes
place. The worker has immediate control over the level of N (he cannot
be forced to Qork).

‘On arriving at an island, the firm privately observes PF,‘the price

At which he can sell butput for consumption goods. The worker privatelya‘

observes Pw, a variable which has no significance in itself, but is rele-

vant insofar as it gives the worker more or less accurate information on
* O

PF' w

to both agents. The firm sells the output, N, at the price PF, for an

6

amount of consumptibn goods NPF' The consumption good cannot be stored

nor transported to or from the isg%pd; the sum of firm's and worker's

] -

£ The firm pays the worker NW, where

W is the (real) wage rate, and consumes the remaining N(PF - W). The

consumption must therefore equal NP

firm has immediate contro! over the payment of wages (he cannot be forced
to pay wages). There is no disutility from labour; each{gggnt's utility
thus depends only on his own consumption, with everywhere positi&e and
diminishing marginal utility. 1'

- e s - - - —— - o af

The joint probability distribution of PF and P, is common knowledge .
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»

After a strlke of 1ength S _5 (1 - N), the—firm can offer no morﬁ than W°
1f,1; w1shes to ensure that the worker does not gam by demanding a

higher than contractua‘l wage. ' e ,
. . . t : '

S1m11ar1y, setting the firm' s, consumptmn, N(P - W) equal to the

) clorf‘tractua] 1eve}, we find the worker's wage-—demand curve":
s g & . - .

- T . - d s
. :.f. .. ' W = PF - PF/ZN © (2)

DN B . +
-

- - .

Q/ After a stmke of length S =(1 - N} the worker can_ accept a wage no less

than w"“ if he w1shes to ensure that the f1rm does not %am by offermg a

“‘4 -

. . 1ower than contractua'l wage.~ - o

<

+ 5 . These two “concession ‘cur\geé-" are :depicted, as rectangular hyper-
b K - . T S P - .

nL bolae;“ﬁ{ Figure One.» These two concession turves enforce th,e contract

-

M .s1nce n-e1ther s1de zan do better than accept the other s inptial offer of
f,ﬁ - the contractua'l wage and no’ str1ke. So1v1ng the two concession curves
; smu]taneously yields the strlke length and evantual _wage settlement,

~Inoth1s~case smce both sides have the same beliefs about the contrac-—-'

€ o

i tual w'agé the so’lut1 on 1s a str'ike of zero length and a sett]ement wage
\ ®. NN “ 8 S -,
' equa1 =t0’the contractual ‘w'ages This .is the result of pubHc informa-

. & >
) ’. tion, " Just suppose hamver that some "accident" resulted in (say) the

o - worker be'l'ieving P tp be above ‘ltS true value and hence the contractua]

‘e o '

wage to vbe ab‘ove ‘its true value. . The intercept of the worker s wage
. . demand cur‘ve (which equals his perceived gontractual wage) now Hes above "_

W theﬁ’ntercépt of' the firm S wage offer curve, The two concessdon curves
. u '!-H;g

" s

P now 1n‘ter9ect at a positive strike length. Nha% i's happeﬁ'ing is that
X . ) , : .. q -
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each side interprets the ?ﬁher to be attempting to‘violate the contract *
* by proposing, a wage more favourable to itself than the contractual wage.

~Each puniih?s the other's per;eived viglation, by rgfusing to trade at thel
other's.probosgd wagé,~ but as the strjke proceeds each can concede slowly
in proportion Eo the costs already imposed on the other. fThé outcome is
that each side gets exactly what the other side believes it deserves; thé
strike destroys rentshexactly equal in value to the rents in dispute. .

This‘above:example, though useful for illustration, is not strictly

legitimate. We have permitted an "accidental" difference in baliefs in a

world where agents believe with certainty that such “agcidénts“ cannot
happen, thus violating r?tionality of expectations. To correct this
problem, we must formally introduce a framework in which information can
be private, thus permitting agents to recognize the possiblity of :dif-

ferences in beliefs.

[Ib. _Private Information

@

To broceed further, we must specify the joint probability distribu-

tion of PF and Pw. As§'me‘that each can take one of two values, H (highf

and L (low). We thus Mave four actual states of the world, which we

designate by the lower case letters, a, b, m, and &, °

2
#
s
.

(a) (H, W) if P =g = H

‘ B e L) A R =Py =L e G

. (m) (Mg, L) if P = H,hpw "L
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(s) (Li_.,’ Hw) 1f4>F xl, F’w = H

~

Letting m{ ) designate the prior probability of a state, we will

assume high and low prices are equally probable, so that:

P

I

m(a) = n(b) = n/2 (3)

i(m) = n(s) = (1 - n)/2 (4)

From (3) and (4) we find the conditidna] probabilities:

1t
L]

1]
=t
—
o
~—

MH/M,) = IR M) = ML) = (L AL) -

i

QT VRS WRE QF/Hw) - ) = 0 -m (6
The paramet‘er I thus indicates the probability that firm's and worker's
observations will "agree" and (1 - 1) the probability they will "dis-

agree." The parameter 1 can therefore be understood as an index of

publicness of information, At one extreme, if n = 1, the worker

F with certainty. At the other extreme, with I = ‘

gives the worker no information on P,_..i-3

— observing P,, knows P

W

1/2, observing Py

Matching the four actual states are four "announced .states," which‘

we designate by the corresponding upper case.letters: A, B, M, a‘nd S.

.- Tpus A is the announced state if both fli‘r:m.gnd worker announce high
, ‘... pbserved prices, etc. ‘ |

l A contract specifies' wages and .employment contingent on the

~ 3 .
3 . announced state, so that wA and NA are the contractual~Tevels of wages

-— - and employment if A-is the-announced state.- {dnce‘ the worker's. consump-
. ‘ ws .
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L d

tion ié_ﬁgual to the wage times employment, his utility, which we desig-

nate by V, depends only on the announced state. The contract therefore

specifies four contrdctual levels of utility for the,worker: VA’ VB’ VM’

and VS' Since the firm's consumption is equal to (PF - WIN, his utility,

which we designate by U, depends on both the announced state fad on the

actual value of PF . There are thus eight contractual levels of utility

»

s Ugs UM’ and US if the firm's announcement is true, and
0y, Ug, Oy and Ug Af hts announcement is false.’

We now consider the &onstraints imposed on the contract by the
requirement that it be truth-revealing, that neither agent have an incen-
tive to make a false announcement. We will assume that announcements

must be made simultaneously, so that each makes his own announcement in

ignorance of the other's announcement. (It can be verified that sequen-
tial announcement cannot dominate simultaneous announcement, since the

constraints impased by the former constitute a subset of the constraints

imposed by the latter.)lo

Consider first the firm's truth-telling constraints, If the firm
observes HF’ it knows that the worker will observe Hw with probability I,

and will observe Lw with probability (1 - W), Assuming the worker tells
the truth, if the firm tells the truth it will receive UA with proba-

Y

—

bility I, and Uy with probability (1 - W); 1f the firm lies it will
receive US with probability I, and GB with probability (1 -;n). 'For the
firm to have no incentive to lie, its" expected utility from énnouncing HF

must not be less.than its expected utility from announcing EF:

nu, + 1-mu

M>nu.5+(1-n)uB ©A7)

PN [y
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Simi<}r1y, for the firm to tell the truth on observing LF:
, Mg+ (1 -.m) Ug >mly+ (1-m Uy . (8)

Similarly, assuming that the firm tells the truth, the worker will tell

the truth on observing Ly if:

nv,+ (1 -mnyv ’nvs+(1‘H)VA (9)

B M

and fpf the worker to tell the truth on observing Hw:

(10)

S M

Ty, + M -f)veomnv,+(1-n Vg

I[f all four constraints are sétisfied, neither agent will have an incen- .

tive to depart from a mutual truth-telling equiljbrium.ll

Having specified the truth-telling constraints, we now derive the

~

resource constraints. In each of the four equilibrium states, the sum of
k

firm's and worker's consumption cannot exceed the value of total output

~, A 1
(

at ?&L]‘emp]oyment. Letting U " (.) and V-l(-) denote the inverses of

L
firm's anyg worker's utility functions, so that.U'l(UA) denotes the level

of consumption which yields the firm utility UA’ etc., the four resource

constraints are: J N\
'3"‘\& 1 1 ,’o‘.::: :\' .,
iU ) VR 1)
- N e
< § . .
LV A -1 -1 o
s L > U7 (Ug) + VT (vg) , (12)
e o ]
Y ~




H > U"I(UM) + v'l(vM) oy (13)
L o> U'l.(us) + v’l-(vs) ' (14)
; ' | ‘

Tﬁe problem is to maxim%ze the sum o? firm's and worker's'expected
utf]ities over the four equilibrium states, subject to the four truth-
telling constraints and the four resource constraints. The ultimate
choice variables in this problem are the contractual levels of wages and

:

employment in each announced state, but it is more convenient to consider

-38s choice variables the eight equilibrium contractual levels of utility,

) : 12
Ups Ugs Uy Uy Vyo Vg Yy and Ve,
Max L=2u +u, +v, +v) + 220 vy sy +V)(15).
. > At At Yy > Mt Us+ ¥yt Vs

J - i ) ! \

dubject to:

. (7)

. BU + (L -1 Ye> a0+ (1 -1 0y, A
T {
°
- o~ R _
my + (1 -m U >n0,+ (1 -m G, VI (8)
‘ .
d MV + (1 - m) Vy > BV (1 -1 V,, &y (9)
o TV, + (1 =m Vo >V, + (1 -1 Vg, ), (10) .
’ N..»"’ ‘ - 1 - 1 RN )
Hou “(Uy) +V (V) A (11)




respect to UA’ therefore, we need to find the derivative of U
respect to UA’ holding VA constént,.étc.

L

A. U(NA(ﬁ ; NA))

[ =4
"

-Z
]

AT V(NANA) -

<)
1t

A U(NA(L "NA))’ ‘ a

Totally differentiating (16), (17), and (18) we get: .’

' — [}
dUA = UA (dNA.(H, - WA) - d\"‘,ANA)
Q ‘ . ! «n
‘ LAV =V (AN, 4 dHN,) o

o PR
. dl, = O, (an;\(n_ - W) - dw,Aﬂ‘A)

L

® . . 179
, : ) -1 -1
v ‘ ‘ . L >V (UB) +V (VB)’. X (12)
, &
U ) ¢ vy, a (13)
VM AT A
‘ -1, . ) T )
L > U (Ug) + v (VS.)’ Ag- (14)
—_ . The above maximization prob]efn contains eight choice variables,
three parameters (I, H, and L), and four additional variables, UA,’“UB,'
GM’ and US. The values of these four additional variables "are qnique\y‘

determined by the values of the choice variables and parameters, U for

A)

instance, is a function of Uy, V,, H, and L. When maximizing with

A? with

(16)

(17)

(18)

.
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where UA denotes the firm's marginal utility of consumption evé]uéted at
the contractual level of utility U,, etc. Dividing (21) by (19) and

setting (20)‘equa1 to zero, we get:

d0

dUA

AL >0 (22)

[ <)

AL
A H
L.

Dividing (21) by (20) and setting (19) equal to zero werget:

dUA OplL - H)

- <0 ‘ (23)
\ . dv, Vp H
a L
Similarly:
’ o, Oiw e
_B . B' >0 (24)
. dlg  Ugt ' N
d0 Op(H - L)
$.8 >0 (25)
dv, viL o«
dd, O L
u MM oso ’ (26)
du,, \pM H “
dl; . UL - HY
\ M- M2 A<o (27)
dv,, Vn/ﬂ// o
e l ! -
; S0, UL :
T (28
Y ° S S ( '
/
} ! /\ g \/ - * o
w_ e R ettt e N . t
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R The first problem are:
°
=\0“
a0, - A
6
) £=_H+x1§1-n B+ Azn-_=0
du, 2 du :
B B B
d, A
- M 7
a Q1 n) xl(l-rl)-xzn -0
du 2 U
M . M ,KS
_ . dU A
d =(1'H)-x1n_-—s+x2(1-n)-—?-=0
dUS 2 dUS US
' di, - A
E_L_-_’.‘-xz(1-n)__A-x3(1-n)+xn- -§=0
dv 2 av V.
A A A
) du c A
‘ EL—=-3-AI(1-H)—-B-+AH-A(1-1I)-—§-=0
v, 2 b v, v
B - B B
. di A
' d -0, xzn-—ﬂ+x(1-n)-x4n--—?—=0
dv,, 2 ﬁ i
d0 A
dL=(1 n—-—s--xn+x(1-n)--—8-=0
"N 30T A .
dvg Vg

!
¢

———— — - RS, — [ — D VR P SV P - - —— o e

(32)

(33)

(34)

(35?@
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plus the constraints ¢7) to (14) inclusive, incorporating the usual Kuhn-

Tucker conditions.

It is technicalLy'difgicult to s above problem to find the.

characteristics of the optimal contract for al\ values of I. Instead, we
will solve for the optimal contract in the 1i it as. I approaches unity
(public information) and find how the contract-varies according to small .
changes in I about the value o; I=1, Since we shall demonstrate that
“strikes" occur in state S, and since the probabi}ity of state S occur-
ring is (1 - m)/2, what we are doing, then, is to\find the characieris-
tics of strikes, and of the contract thch implies strikes, in the limit ‘
as the frequency of strikes approaches zero.

t

‘Settjng n=1 1in the first-order conditions gives us:

t

l+ﬁ-f§=0 ' -+ (30a) .
: .
2 o
. Ag: 4 ) N
: 1o -2 | (31a)
‘. 2 UB . N y
. di A
' -xz._.'i-_l=o (32a)
. dv, U
a. A \ :
-Xl—"j'j':d (33a)
dig UL
AS T
4+ A ~—=0 (34a)
2 4oy
A
. el
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1+x3-f§.= R . (3%a)

B
) df, A
- ._._M. - X4 - _Z. = 0 (363)
. dVM . VM ! 2
a dj . A .
*1;\,‘5‘*37,:8'0 (37a)
&k S S .
UA > DS ‘(7.a)
- g Us > Yy (8a)
\ TN L A
Vg > Ve v (9a)
% 1
) ) VA > VM (l?a)
% , :
plus the resource constraints (11) to (14) inclusive. 7
Proposition 1: Xl’ )‘Z’ A3, A4, ).5 J\s, X7, *3 > 0.
Proof: Since all the constraints are inequalities, the lagrange multi-
.) . s . i .
pliers cannot be negative. )

- © Proposition 2: X, >0, NA ="1. . o
Proof: From (30a), since Ul'\ > 0 and )\1 > 0. Since )‘5 >0, the cori-
straint (11) holds as an equality. ’ '

é N 5 ~ ’_

Proposition 3: % >0, Ny = 1,

o~ L
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Proof:' From (3la), since U‘ >0 and. >‘2 » 0. Since Aé > 0, the con- :
. ~"‘ . ' - - \‘ ) LY
. 'straint (12) holds as an eqﬁahty. Cor T o Lo
v *
. . - & ' ®

Discussion: Propos1t1ons 2 and 3 1mp1y that the resource constran(ts { 7"
(11) and--(12) are bmdmg in states A and B, 1mp1y1ng TFul employment,% R

those states (N NB =1). ° A - L

. Proposition 4: Al X = S

Proof: Consider (33a) Swnce >0 and > O¢ from proposLt"lon 1 '\v .
. N '8 o

dUS/dUS >0 from (28), and Ut Y0, then—x 0 and Ag 2 0 are the only .~

1

4 . .\~ R -
. . - . -

values which satisfy (33a).

. . ) P
Proposition 5:. M= =0 ‘ "
Proof: Consider (32a). From propos"it-‘ion '1,‘2"2'».0' and Ay .2 0.

-~ , .“ . <. . e ; ’v . , . "“" ]
dUM/:dUM 1>0 from (26), and Uy > 0. o S, | . o

,
P [ :
. - t >

Propos1t1on 6: A3 = 0,

Proof: -Consider (37a) and note that, A] AB O from propos1t1on 4. ©o
- v... »r ?" ‘«"_
. Propositmn' 7: x4 = 0, ‘ | N <L o oo
Proof: Consider (36a) and note that A, = A, = 0.from proposition. 5..:, " o L t\
< . < ' . ’ :W‘ ’ R ’ % ‘;n
Discussion: Pr0positions*4 5, 6 and 7 state that, in the hmit as n, Y
t l
.approaches one the lagrange mu1t1p11ers )‘1’ 2, 3, 4, X and "8 .
» - .t
approach zero. The intuitive meamng is that as mformation approaches I
full pubhcness 1‘t costs nothlng to 1mpose truth-te]hng constramts, v ]\
_and 1t costs hothing to impose resource constraints in states__M anﬁd_s‘ !
when .the probability of those states' occurring vanishes. - .
[ . . .. . . . . $ '
~ ,(. - ; . .
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S Proposition 8: W, = W2, - - T

. Proof': From (3;0a.)4andd (34a) since “\1 = O.,from 'pJ‘OpOS?tTOQ)S:.Q aTJd

P
e . :
-~ 4 NS

. 4 .7, it follows that U;\'v- V). wSince f1rm aid worker have 1dent1cal r1sk»- _f

“
<

. éirerse utility functions, they must therefore enJo,x, equa] consumptwh Q

‘.e”l' n/"”\'

’ 1ev~els m state A. Slnce frrm s consumptwn N (H - ¥ ) equa]s worker s
t o~ , e S oD

consumptwn N M ,.1t foHows that N JHI_?. L . : ‘

: ) -t } 4 - o T . ow Y
w PRV . . oy N .’." : 1. 70 ’
- [ P iyt h I -l - -
. PN N . N - . M
< S - - PR -~ . . - ‘e . T
. Proposition 9: NB'= L/2. ‘ _ - R Lt
: - - . LN i s ~ . ' i T e 15.-'[ .

- ' st Proo-f' From (31a) ahd . (35a s~1nce AZ M =0 from ,prépos1t‘10ns 5- and-

v ’ 6; nt foHows that UB .= ' Smce firm and worker have 1dent1ca1 rqsk
Ter L ‘\.‘

averse u'm'hty funct’lons,, the1r respective ’leve’ls ‘of consumptmn fm state

L BNy w . w ),and NBNB’ must, pﬂu Hence,b{é"= Lzl NS

£ " . w" -
“. - i - , AP

, . .«- ot . < L Lt

. A . B - - L% . . Coee

- . - - <. - © o e A

. . Dﬁs\cussién:'.'- Proposn‘.lons 8 and 9 state .that in the 11m1t a}“ i approaches

.

\ ' i ‘gn4 .
- . . .

A r qne', the contract exmblts aperfect r1sk -sharing in sta‘tes A’.and B, the -

[

) LT e only two states vnth hon-v.amshmg probabn.1t1es of occurrence. Together

- "»'N th pro‘pos1t10ns 2 and 3,. Imp'lylng full emp]oyment in states A and’ B,

s th1s serves as a check on our results bx demonstratmg that the outcomes

. -

K. ‘of the prwate mformatlon contract in. the Hmr-t “as mformation

e
. 1_ - .

P o approaches qu pubhcness, fohform to the .outcomes of the pubhc 1nfor-

2L mat'ron contract .We are -more mterested however, in+the .c_ontractual

~3
-

SO " ;o prov1saons for State S, .the pgob‘amhty of- which™ (and of state " M) ’

. et . -
PR - s .

N " vanishes in the 1'mnt : T : _

e \]
' . i ’ e ' Do :
A . . . . - - = g ¢ - -

e - Propos1t'fon 10. =N & "< (1 + L/H)/Z <1 C oy i o

R Proof: From (.7~a) and proposxtwn 2 (NA =/1),°we dedhce that. (H - wA)
el .

Yoo N (H - W S). From. (9a) and proposdtion 3 (NB = 1), vge deduce that wB >

,‘:‘ -\’. |. IS , PAY: - .
Cae NSNS These tu?elhe‘rv;jrm;‘)‘]x« that"N'_S < }3‘_“\(% WG ). _St:b,sti‘t’:u‘ti'ng for’

.

e & 4 P o U 4 4,
™ %




EEEE]

EEEE

k! | w—,m_m_nnnnu.m
. .

1.6

|

14

—
—
 ——
e ——

I

-
1.25

]
e
e
p————}
 ———

A

.

. .
. NS ‘ “ \ kR g s v e r A s S GRS g ST
.,,%fm.mmwwnﬁ&v«,&%mﬁ,c%k.%.i@ﬁ&._?35.&&3»%%»&@?%&?@% P e h e SR SR LSRR S




)

? - L 18

wA and NBfrom propositions 8 and 9 we get: NS < (1 + L/H )/2. S1ﬁ6&Q\Py~.

assumption, L {ru this-implies that NS <l,

N

1]

Discussion: Proposition 10 is a centrqg result of the model. It states
that, in the limit as 1 approaches one, the resource constraiht in state
S, (14), will hold as & strict inequality; theére will be 1ess than full

employment in that state. This underemp]oyment is ex post inefficient,
but efficient ex. ante, there being no way to preserve truth-telling in a

risk-sharing (var1ab1e wage) contract w1thout the threat of a destruction

~

‘of fents—should the firm announce “L" (implying a low the) and the

-

worker anneunce “H," (implying a high wage). ' g

- . v

-

6

Thus far, we have solved for wages and employment in states A and B, - ~

" and have found an upper bound for employment in state S, these results
being va]id in the 1imit as I approaches one. We need to solve for wages
" and employment 1n state. M, for wages in state S, and to chedk whether
employment in state S will equa] ~1ts upper bound, as giveg by propo-

sition 10, 3 N )
We are unable to derive these results from the set of equations
\ found by substituting T = 1 into the firse order con;itions. In terms of
’ the algebra of the pEOblem, the reason for this is tbat the attempt to do
so would invo]ve.evaluating expressions involving zero diyided by zero,
etc. In terms of the economics ef t;;\problem,_gé the limit when I = 1
‘the states M and S never occur, and so the levels of employment and wages
in thosel states have no direct effécg‘\on the‘r partiee‘ expected

utilities.

To circumvent this proelem we differentiate the first order condi-

tions with respect to n, and evaluate the resulting set of equations:at

F
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1=1. This procedure also enables us to derive predictions concerning

LT d -
; -+ the effects,on the contract of small changes in It about I = 1. ‘
S oo . s . i
‘ ‘ Differentiating the first order conditions (equations (30) to (37)
‘ ] * and (7) to (14)) with respect to 1, and substituting the results from the
¥ ( ¥ . .
| first order c'onéitions evaluated at m = 1 {equations (30a) to (37a), and
b (7a) to (10a), plus propositions 1 to 10) we get:
| | | | o“?
' ' cdy, d du! T
. [T S W By S (30)
2 dn d]lUA dIIZUA
> ‘ dx, - d du, , '
, .;.+dx2-dx6‘+d5|=o (31b) -
I IIUB IIZUB
dn, di, d ‘
) -%-dxsz.dH "0 (320)
v . n U mw
‘ \\' M M
dr, di. d C
__1.-’ 1 5. x8l=0 (33b)
. b 2 ‘dn dF}S dlIUS
dr, d dv,
/ L%, AS PO WY | (34b)
2 dIIVA dII2VA
d d dv!
. 1,5 % T = 0 (35b)
1 1
2 drn dItVB dIIZVB
1 dy, d, d», d
i 1 2 Py 4 i
i .- - - =0 (36b)
; 2 dn "dVM dn dII\I;1

ey,
-




Oy O oy g

1
.‘ = [}
| . 2 dn dvg dn dvg
dv d0
UA+—A-UM-GS-—£+UB=0 or —=
dn dn .
@ di
UB+_—B-US-1'JM- M+UA=0 or ==
dm dn
dv dv
B S
V, 4+ —2 -V, = V. -—2+V, =0 or —
B 4x M S a4 A
dv dv
vA+__ﬁ-vS-vM-__'i+vB=o or 2
dm dn
o
du dv
] ]
dw, v,
du av
B ., B _g
d,  dwg
@ v da
-——M‘+—-—M'=0 or — =10
CJ dw,  dm, dn
du -av dA
, ——§—+,——S——O or——§=0
< . jdm! dn

.0

¢ SS (\‘
.

Discussion: if, for some lagrange multiplier A, it is the case that

188

(37b)

(8b)

(9b)

(10b)

(116)

(12b)

(13b)

(14b)

dvdn €0, and that i = 0 at 1 =1, we know that the constraint asso- .

}
A
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ciated with that multiplier will be binding for values of I slightly less

than one so that he constraint will hold as an equality in the limit,

7 .
hence the form of (7b) to (14b), except for (11b) and (126). For (11b)

and (12b), since propositions 2 and 3 show that )‘5 and A, are strictly

6
positive, we already know that these constraints hold as equalities in

-

the 1imit as 0 approaches one.

Proposition '11: d)g/dn = 0.

Proof: From proposition 10 we know that the resource constraint in state
S, (14), holds as a strict inequality when I = 1. Given continuity,
thére must Fheref'ore be a neighbourhood about I = 1 such that x8 =0
within that neighbourhood. |

_ proposition 12: dx /d1 <0.

Proof: Comsider equat%o'n (33b), noting that dAsldn = 0 from p?*opo-
sition 11, and that dUS/dUS >0 from equation (28).

’

Proposition 13: 0. = Uy )

Proof: Propositions 4 and 12 tell us that ) approaches zero from posi-
- } ‘

tive values as 1 approaches one. Therefore, constraint (7) is binding in

the neighbourhood of & = 1, so that (7a) holds as an equality in the

Timit.

.

proposition 14: Efther (a) d,/dW = 0 and Ve/Ug = (H - L)/H or ‘
(b) fi>3/dn <'0 and VS = VB' .
"Proof: From proposition 1, x3 > 0, and from proposition 6, >‘3 = 0 when

n=1, therefore, at 1= 1, either dx3/dn =0 ?)r dxa/d”n < 0.




]
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’f (a) Noting that d)B/dn = 0 from proposition 11, solving for dxlldn from’ -

%’ (3f3b‘) and substituting into (37b) we get:

f;':

5 d du. d0

1

. B 1,155 (38)
dn 2 2 dUS dVS

Substituting for dUS/dUS from (28) and for dl‘JS/dVS from (29) we get:

{4 U
, %N =.1,175(H-1) (39)
dn 2 2V§ H

If dx3'7a’n= 0, then (39) gives us: VUL = ( - L)/,

r'd

(b) If dx3/dn <0, then, since M =0 at n=1, from proposition 6, we
know that xz approaches zero from positive values as I approaches one,

Therefore, constraint (9) is binding in ‘the neighbourhood of I = 1, so
[N

(%a) holds as an equality in the limit, implying Vs = VB.

Discussion: Propositions 12 and 13 te11 us that the firm's truth-telling

constraint (7) will be bindig,g/ for values of I near one. We are unable

to prove that the correSpbnding constraint (9) on the worker will be

e

binding. The solution for V. implicit in proposition 14a may or may not

S
violate constraint (9a), depending on the form of the utility function

and the relative magnitudes of the barameters H and L, The smaller the
difference between H and.Lzl and the less the degree of risk aversion, the
larger will be the va]u; of VS according to proposition 14a, and so the
more 11’ke1y{g’wou1d the constraint (9a) be binding. Furthermore, as the

value of (H -+L)/H becomes arbitrarily small, ‘thlle value of’VS, for any

‘s

- - - . R P e !
S
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&
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utility function with positive and\diminishing-margina1 utility, becomes

* . arbitrarily large, hence we will assume from now on that proposition 14b,
as ‘opposed to 14&, is *applicable; that constraint (%9a) holds as an

~ equality,

Proposition 15: N = (1 + L/H)/2.
Proof: Noting propositions 13 and 14b, the proof proceeds as for propo-

§ition 10, with equalities replacing inequalities.

Proposition 16: W, = LH/(L + H). . S

: A\

" Proof: Propositions:9 and 14b imply that NSNS = L/2. Now substitute for -

NS from proposition 15.

, Discussion: Propositions 15 and 16 determine the contractual levels of
employment and wages, as I approaches one in the limit, in the "strike"
state S. They are determined by the truth-telling constraints (7) and

(9), and by the contractual levels of wages in states A and B. Note that

YU, PN,

NS <1 and NA s 8

-

Proposition 17: d,/d1= 0, di/dl = 0, da,/dN = . Ny = 1, and

_ 2
W = Wi, R
Proof: Suppose that dxz/dn = 0 and that dk4/dn = 0. From (32b) and
(36b) we deduce;fhaf Uy = Vo (implying U, = V,) and that dx,/di = - E.
: Y M= 7 >

The latter, sihéé'x7”épproaches zero at 1 =1, from proposition 5,

s

«implies that the resource constraint (13) holds as an equality, implying

“ that NM =1, If Ué = Vﬁ, since firm and worker have identical risk

averse utility functions, their respective levels of consumption in state

e mawm __&‘w.‘,__« ]

|
g
1
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M. NM(H - wM) and NMNM, must be equal, which-.implies that‘wM = H/2. From

proposif1ons 2 and 8, this in turn implies that UM Uk, and VM =

RS

Vps
which sat]sf1es constra1nt (16a). From propositions 3 and S we know that
Ug = U(L/2), which exceeds UM = ylL - H/2), and so satisfies the con- -
straint (14a). Since the supposition that di,/dm = 0 and di,/dn = 0
penmitted us to dériva va]qés for bﬁ and " which do notivid]ate the

-corrasponding constraints (14a) and (16a), we:have va]ddaaed‘onr sup-

position,

. g AR AN SSRGS N AT Y

1

Discussion: Proposition 17 gives us the contractual hé&e]s of employment

-

»

2
H

‘and wages in state M in the limit as I approaches\one. Note that they
; involve fu]] employment and efficient risk- sharing, as do states A and B.

We have now solved for wages and employment in all four announced

-

states, , N

Proposition 18: dU,/dn <0, dV,/dn > 0. -

Proof: Since firm and worker have identical risk averse utility

* functions, and since UA = VA from propositions Z and 8, equation (11b)

. 4s 13 .
implies: . >

‘ dv' - av'
. . A _.. - A
[ 1 ’,
di, dm, .

I

J -
Subtracting (34b)-from (30b), noting that dx4/dn = 0 from proposition 17,
.and using (40), we get: D .

dUA dv da

—_—. .= -UA.__' (41)
dn dn dn
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Since dAl/dn <0 from proposition 12, and since dUA/_dn and giVA/dn are -

respectively oppoéite in sign from dUA/dn_and dVA/@n, we deduce that

[

dUA/dn <0 and dVA/dn >0. _
Proposition 19: dUB/dn >0, de/dn <0.

4

Proof: Since firm and worker have d{dentical risk averse utility

L o > )
functigns, and since UB = VB from propositions 3 and 9, equation (12b)
implies that: v . ' .
Todul . v
.__B'_ = - B' (42)
d B d 8 ¢ | R
i ™~
Subtracting (35b) from (31b) and using (42), noting that de/dII =0 from
v proposition 17, we ggt: '
IR da -
Y dn dn dn " 4
* % el h
bl

If the proposition (14b) holds, so that dx3/dn <0, and since dUB/dn and
dVB/dn’a're respectively opposite in sign from dU'B/dn and dVé/dII, we
" deduce that dUy/dn 0 and dvg/dx <O,

. +

Discussion: In the ‘limit as II' approaches one. (public -information) the

contract approaches full risk~sharing between firm and worker. Proposi-

&

tions 18 and 19. tell us that as =« fyls below one (partially private

information) we get an increase in (fall in VA) and a fall in U

A B
(increase in VB), meapi;\g that the firm takes on a progressively greater

share of the risk. The reason for this result is that shifting ore of
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‘ the risk from firm to worker implies having greater variation of the wage

} § across announced states A and B, which increases thg benefits from.making
g ? a false announcement, and. so requires an increase in the cpsfliness of

% strikes in order to pregérve‘ fhe‘ incentive for truth-telling.  When

; ‘* m=1, the costliness of strikes does not matter, for strikes (state S)

never occur in equilibrium, ahd so full risk-sharing is efficient, As I
falls below one, strikes do occur in equilibrium, so the optimum contract
trades-off some risk-sharing: in order to reduce the costliness of <«

strikes, and hence produces imperfect risk-sharing.

s

IIc. The Concession Curves

%@

In section IIb we formalized the pgoblem the firm and worker face in
choosing an efficient contrac; under private information, We solved for
the efficient contract in the 1imit as the parameter & approdches one (as
information approaches full publicness). We found in one state; state S,

w;ere the firm observes a low price and tﬁe worker observes a high price,
P . that theqcontractuat level of employment would be less than the ex post
efficient level of employment. The reason-for this underemployment is to
v preserve the parties' incentives for truth-te]ling_— hence to préserve a
contract which shares risk by indexing the wage to the price of the
firm's output. Are we justified, however, in interpgegqng the unqer-
employment in state S as constituting a strike? ‘ \
Thefe are_twe features. of actual strikes which any theory which
claims to be a theory of gtrike;, as opposed to (say) layoffs, must

capture. The first is the heavily normative content of the parties’

pronouncements before and dur%ng the strike., Each side claims that its

\

proposed wage is, in some sehse, just, and that the other's proposal is

PO

e e e et o
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than the other .is offering. Some might argue that these claims must not
be taken at face Jalue, that they are mere window_dressing over what is,
in Feality, a simple exercise of bargaining power. If strikes really

were just an exercise in bargain{ng power, ﬁ%wever, why should the

’parties pretend it to be anything other? Who are they trying to fddl,

and why? The theory proposed in this paper can give credence to the

] normative content of the parfties' pronouncements. Suppose that state S

occurs, that the worker observes a high price and the firm observes a low
price. As the parameter I approaches one, the worker, on observing PH =

H, believes with a probability approaching certafnty that the true state

is A, and that the contractual, or "just," wage is NA. The firm on

observing P_ = L, believes with a probability approaching certainty that

F
the true state is B, and that the "just" wage is Wy. If one holds, or

assumes firm and worker to hold, a contractarian theory of justice, then‘

the normative content of their pronouncements during a strike becomes
fully understandable. s .

The second featuie of actual strikes 1is that both parties put
forward a wage-offer or wage-demand on the eve of the strike, and

generally concede during the progress of the strike, which ends when the

"two proposed wages coincide. The existence of these concession curves,

and their shapes and positions, is bredicted by the theory of strikes put
forward in this paper. The firm cannot rely on the worker to impose

a truth-telling constraint on himself; the firmm must be able to do this

unilaterally. In the limit as 1 approaches one, the worker's truth-

‘ telling constraint becomes:

. \ 5 195
unjust. Each claims that it deserves a larger share of the joint rents

N
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which implies:

‘ NgHy > NGH,. (44)

Since Ny = 1, defining the strike length S = 1- N, we can réarrange (44)

as:

W < W/ (L~ 5) )
To impose truth-telling on the worker, the firm, on observing PF =1,
must ensure that the worker's rents do not exceed NB (the rents the

, 7
worker would get if he announces P

W L). The firm therefore makes an
initial offer onwB, and then concedes slowly during the prégress of the
strike in accordance with (45).

. Similarly, the worker unilaterally imposes the firm"$ truth-telling

~

constraint:

which 1ﬁplies:

) ' (46)

Ny = W) > N - W
) ‘{ /'
Since N, = 1, rearranging gives:
) :
W 3 (W) - HS)/(1 - 3) (47)
S R

mmmmwmmmw PR

To_impose truth-telling on the firm, the worker, on observing Pw = H,




.

W = 0), thus exhibiting constant rents -to the worker at all points along

the price of the firm's output were indeed H.

must ensure that the firm's rents do not exceed (H - NA); (the rents the
firm would get if it arnounges PF = H). The worker therefore makes an

initial demand of NA, and concedes during the strike in accordance with’
»

(47).

14

Treating (45) and (47) as equalities,” . the former gives the firm's

wage-offer curve and the latter the worker's wage-demand “curve. Solving
the two curves simultaneously gives us the strike Tength and settlement

wage:

A%

oW oW : N

gs = W/ (H - Wy + W) o (49)

Nhich,,substitutjng NA = H/2 and Wé = L/2, agree with the solutions fdr

NS and'wS given by propositions 15 and 16.

-
Q

The two concession curves are depicted in Figure Two., The firm's
wage-offer curve (45) is a réctangular hyperbola about the point (S =1,

it. The worker's wage-demand cu}ve (47) is a rectangular hyperbola about

the point (S = 1, W = H), thus exhibiting constant répts to the firm if

It is important to distinguf§h\§he concession curves predicted by

this theory from those found in Hicks (1964, p. 143). The interpretation
and equations defining the curves are quite different, Hicks'

“employer's concession curve® for ‘instance, is defined as the set of
points [H(S), S) such that the.firm's rents if it pays W(S) with no

strike equal its rents if it pays W(0) after-a strike of length S. My
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own firm's wage;offer‘cunvg is a}so upward sloping, but is deaned as the
sét of points IN(S),‘S} such that the workér's rents if he accepts W(S)
ngQL,E strike of length s equal his rents if he accepts W(0) with no
strike. ” Given the assumptions of constant returns and no disutility of
Yabour, fhé -Hicksian ‘concession "curveé" (it-“can be verified) are
thaight lines. My own concession curves are indeed curve;, cor-

responding to the concave yield curves discovered empirically by Comay,

Melnik and ‘Subotnik (1974).
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iJ/ I1II. Conclusion

Strikes %nvolve the conspiéuous fai}ure'of agents to trade despite
the apparent existence of potentia] gains .from trade. Presumably there
exist§.some wa;e such tﬁdt.both sides‘cou1d gain By trading at that wage
relative to what gach can rationally'exbect to gain by continuing the
strike. At least one side is appargnt]yoirrationa1 in their refusal to

reach such an agreement. Why then do strikes exist?

As with other cases of .apparently {}rational behaviour, this paradox

can be resolved if we see the apparently irrational action as part of a’

rational- rule of action.- It seems irrational to. imprison a convicted
) ’ . - * .
criminal, -since this impodses costs both on the prisoner.and on the rest

of society, but it is rational to follow a rule of punishing convicted
. o e '
eriminals, since the -expectations created by adherence to such a rule

have the benefit of detering crime.ls 'S{Mi]arly, the worker (or firm) in-

refusing to trade at a wage below (above) a -certain level, appeafé irra-
tional, but it is rational for him to follow a rule, requiring him to act
thus,’sincé the'expéctations created by his adherence to such a rule have
the benefig of enforcing a contract which could “not otﬁerwise be main-
tained./ Though this feature' has not beehl stressed in the 'abovef
formulated model, the only reason a worker,ﬂor firm) wbu1d incur the
cosggy of fo]]oﬁing a strategy of slow concéssion: during a strike (as
opposed to immediate concession) is that by dojng s0 he maintéins his
reputation fér doi so - he promotes the expectation:in‘this and other
fu;;re potential tradi 5 partners thét he will act likewtse in future -
thereby preserving his ability to entér confidént]y into future trades

governed b} that same‘sort of contract.

[y
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- The essential¥feature of the theory of strikes presented here is
that two or more parties wish to enter a contractual arrangement where
¢hey.cannot tell with certainty ex ante'whether or not a breach of con-
tract has occurred. In or&er to deter breaches, each must act as if a
. . perceived breach were in fact an actual breach, and take steps to ensure

that the breach is not réwarded?-by constraining the perceived violator's
- rents not to exceed the rents under no perceived breach. Since the
attempt to punish a percéived breach must itself be treated .as a per-
ceived breach by the” other, each gets the rents the other perceives him
‘to deserve, and the disputed rents are destroyed by the strike.
The mode presented in this paper is intended merely to provide\a
formal example of this theory of strikes, Many of the model's features
are nd% essential. We could allow the variable private]y‘observed by the

worker to matter ﬁﬁtrihé%ca]‘y - not merely as a provider of information

about the variable brivately observed by the firm. The optimal contract

might specify a wage or other variable contingent on variables other than
the p}ice of the firm's outpuf (e.g., productivity, the price of the .
workers' consumption, other wages, etc.); provided only that there is
some asymmetry of information sufficient to ensure that both QO n6t
always agreeaon the public 1nforﬁé;ion contractual wage, " The contract
could beL motivated by consideratioﬁs‘ other than ‘ri%k’g- aversion,

Furthermore, the theory need not be\sénfined to the analysis of conflict

1n\the:market for labour, but could be extended to explain other examples

of costly conflict.

L )
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Footnotes

\

* This paper has been through several drafts since the first version
in 1980. I would like to thank Richard Brecher, Roger Farmer, Joel
Fried, David Laiéler, Tim Lane, Glenn MacDonald, Felice Martinello,

“ Chris Robinson, Tom Rymes, and Ron Wintrobe for their assistance and °
comments on earlier drafts, All responsibility for errors and

opinions is my own,

1. An alternative answer is provided by Stigler (1970); too high a

penalty for trivial crimes would cause criminals to switeh to more

serious crimes.
‘ . ‘
»

2. Suppose that capital punishment were imposed for breaking the speed
1imit? Drivers would take unFeaéonab1e precautions sdch as either
driving very e§1ow1y or else investing in supremely accurate and
reliable (and hence costly) speedbmeteré.

;

3. 7.0r else invest ineffiéiently large amounts in gaining. information on
the price level.

. 4. The Tlabour market is thus ex apte competitgve, but exhibits bi-
| lateral monopoly between each pair ex post. The isolatedness of the
islands, which ensures the latter, is intended as a parable for any

fixed costs in setting up a trading relation between particu1§r

_partners, e.g., hiring costs, or firm-specific training. \

%%3{”%’%!%’%%&,% .
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5. The assumption of constant returns is for convenience, allowing us
to talk of (normalized) labour and output indiscriminately. Under
non-constant returns, the model remains valid provided N is inter-
: preted as output, with corresponding levels of employment given by

the production function, and W interpreted as a piece-rate rather

than hourly wage.

¥

6. PF Br/thus a relative price, and W a real wage, with the consumption
; [ LT

good as numeraire.

7. The 1labour market is Ehus like the Rawlsian “"state of “nature,"
except that agents maximize expected utility gather than maximizing
minimum-utility over roles; hence the utilitarian obje;tive function
of the contract. - N

& .

8. We need not consider values for I <1/2, since e.g., = 0 implies a

F and Pw, and thus is equiva-

lent to public information of I = 1. . . 7

perfect negative correlation between P

-

9. Thus 0,, for example, designates U{NA(L - HA)), the firm's utility
if the firm and worker both announce a high price, but the firm

observes a low price.

10. The "laaders" constraints are’unchanged,'and the "followers" con-/’///
straints are found by taking his simultaneous gﬁnouncement “con-
straints and imposing them .both when 1 = 0 ‘and when 1§ = 1, thus

giving the follower four truth-telling constraints. The space per-

mitted by the six sequential constraints is a subset of the space
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permitted by the four simultaneous constraints, since the latter are

a convex combination of the former.

11. Notice, }owever, that each tells the truth (lies) if and only if he

12.

13.

14.

15.

expects the other to tell the truth (1ie). Thus mutual lying és
-

~

also an equilibrium, HoweVer, in this case we simply switch the

labels of A and B and of M and S. It does not matter if we use the

< » 3 M . 3 ' L3 *
word "high" to mean low and vice ' versa, providing we stick to some

convention. Compare this game to the game of driving on 4£he right

or left side of the road.

Since U, and V, are each functions of N, and wA, we can, deduce the

A A A
latter pair from the former pair, etc.

Strictly speaking, we need to assume that U and V are twice continu:

ously differentiable for this result.

3

As propdsitions 13 and 14b permit us to do.

£

At root, the paradox is that of the time-inconsistency of optimal

pldns under rational expectations, and the advanfages of commitment

to a rule as opposed to discretion, as explained

Prescott (1977). I have explored, the rationality

rule in Rowe (1982).

by Kydland and

of following a
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