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Tre tentative nature of %his papac should be stressed even more than
usual, It contains some speculaiion ascut how the applicatien of athigal
values to problems of group choice mizat be systematically studied with
the aild of formal theoreticel models. (uestions related to the selection
of ethical values or criteria are not discussed.

¥y interest in engaging .in speculation of this type arises from my
feoling that the ethical critorion of maximum satisfaction of individual
preferences which underlies most recent discussion of wellare economics
iz incomplete, I believe it would be useful to have a thsoretical framo-
work which invited the considoration of various criteria and could be used
to analyre the implications o various criteria, I de not wish to pro=
pose a specific set of ethical values, but to explore some possibilities
for incorporating various value considerations into formal analysis. In
the selection of some ethical values for use in 1Jlustrations, my limited
aéquaintance with important discussions of philosophers has forced me to
use vaguely defined concepts Jfrom ordinzry conversations, newspaper edi-

torisls; and political orstory rather than wore refined concepts of
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l, I have benefited from trief discussions of soms aspects of this
problem with Abraham Kaplan :nd Hoy ladner
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philosophic discussiona, Some aspects of the formal fremework suggestad
below may be appropriate for the study of various groups - clubs, classes
in a scﬁool, otc., However in the presentation and illustrations of sthicai
criteriz used we shall assume that we are concerned with large semi-autono-
mous groups such as natlons, comnonwealths or colonies,

Consider a group of n individuals., Let 8y 1=1,2, .00 , n represent
the actionas of the 1 th individual over a given interval of time. Actions
&re defined rather broadly %o include consumption of commedities, produc—
tica services rendered during the period, assets owned and liabilities
owed at the end of the period, and soclal activities of various sorts that
are important to the welfare of the individual. The concept is consciously
left somewhat vague in this paper because of uncertainties about the non-
economic factors that may be uppropriate for incluslion and the possibility
that new conslderations relevant to a more precisge definition of actions
may arise when more'thorough attempts at application are made. In the
present. discussion actions do not include participation in politics,

This ia briefly explained below,

The group is regarded as en entity separate from the individual mome-
bers and is assumed to have ajents through which it may act. We may
think of group actions as such things as collectiion of taxes, gathering
and diatribution of information, enforcement of laws and regulations, and
military and diplomatie activity. 4&ctions of a partiewlar individual are
assuncd to be a functlon of actions of other individuals, acticns of the
group, and actions of an entiiy that we shill call the environment. The
environment ineludes natural forces and groups Zoreign to the group un-
der consideration. Actions of the anvirorment may includs such natural

phenomena as waather, earthquikes and erosion an well as offers of trade
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and diplomatic and military gestures of forelgn groups, In many contexis
it might be desirable to recognize several entitles in the environment

sinqe natural forces and other groups might respond quite differently teo
actions of the group being studled and its individual mambers, However

in this preliminary formulaticn 1t is convenient to treat them as a single
antity.

In a democracy everyone 1s to some extent an agent as actions of tne
group or agents include all ersentially political activity. For this
reascn political activity was excluded from actlons of individuals.

Let a = (a, 8y ovco an) be an array of the actions of the n indiv-
iduals and let 8(4) be obtained from a4 by deleting the actions of e
i th individual. Let w represent actions of the environment and d re-
present actionz of the group. We then have =
(1) a8y = Oy (a(i), w, d) far 1 =1, 2, .o6, N
°<i is a function or mapping from & space of actions of n + 1 entities
to a space of actlons of a single entlity. a(i will be called the i-th
individual's strategy. In this paper only pure strategles are considered.

It is assumed that tﬁe n equations given by {1) have a unigue solu-
tion dstermining, for given individual strategies, the actions of all of
the individuals as functicns of the actions of the environment and the
groupe.

(2) &= flw,a)
where the mapping ~f depends upon < e Gﬁ1§°{2 ceos X_) o

Actions of the envircnmernt are regarded as a function of actionuxéf
Individuals and actions of the group, Similarly, actions of the ~roup
are regarded as functions of actions of individuals and the environment.
(3)  wewla,d
(k) o= J(a,w)
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W and cf are the respective strategies of the envirorment and the group, It
is assumed that (2), (3), (L) wrlquely dstermine individual, environmental
and group.actions for given strategles, Let x = (a w d), x will be called
_t.he social history of the group. The relation between the strategies and the
history will be indicated by

6) x5 (X, ud).

S\ is a mapping from the space of possible strategies to the space of possible
actions. The existence of 5 inplies the existence of mappings connecting
specifications of strategies wifn elements of subspaces of the action spacd.

Twe of these that will be of use later are indicated by
(6) 35; a(qsw:k'f)
(7) 812531(043%0(%

/(11 represents the set of strategics available to individual i when
technical possibilities anﬁ the personal limitations of the individual are
taken into account. A-’-’A‘l x /42 X oo oX /d n is the Cartesian product
of the /Q g° It denotes the combinations of strategies available to all of
the individuals. The strateglee aveilable to the enviromment when technical
and other (possibly personal anci legal) restricticns are taken into account
are denoted by_n. and A is the set of strategles available to the group.

ur purpose 1s to consider how ethical values may offer guldance in
reaching group decisions. In the framework outlined above group decisions re-
duce to the selection of a strategy for the group, one of the J ts, from tha
available set 4 o 7To consider this choice we should like to consider tha
consequences of alternative selections or, more accurately, we should like to

consider information that the agents of the group may have about the consequences
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of alternative selections, As an illustration of how the nature of the problen
. faced by the agents depends on the type of information they are assumed 'to have,
consider.t.he following four cases.
| Casé It Apents of the group kmow the individual strategies and the environmenta.
strategy, say o{: c<°, w=u’. In this case to ezch J there corresponds a unique
history glven by
®) 2 =54 P d)
In this case the agents of the group require criteria for choosing a particuler
hizwery fram a class of #tt-dnnble histories, The attainable class mey he indi-
cated
(9) Q= ILe)A g (%% % &)
Case 11: The agents know that individual strategies that will be emrleyesd coma
from a Xertain class /3 and that the girategy of the enviromment belongs to a
classfl o To each c( there corresponds a class of histories, f g given by
%" .{lejﬁ %("i, w 4 )

we

In this case the agents need criteria for choosing among alternative classes.

(10)

of possible histories,

Cage III; The agents have an & priori probability distribution p(of, w) of
the relevant strategies. Choice of a particular cf determines a corresponding

probability distribution of histories; say p Y (x)o

Case IV: A class of probability distributions, say P(«, w) is known. To each
J there corresponds a class of probability distributions F $ (x) of possible
histories,
Since the Knowledge of the consequences of the group strategy varies with
the initial information of the agents we might expect that criteria formulated
to guide the selection under one state of information would not necessarily apply



to a2 different state, For example, if we somehow apgregated individual preferences
ameng alternative histories into a soclal prefersnce, this would be sufficient to
order the alternative group strategies in Case I but not in the other cases,

The remainder of the discuseion relates to Case II, The discussion consists
of speculation about how certsin sthical values that commonly enter informal
discussions of group cholce might be formulated so as to apply in this context,

The values ccnsidered are Individual liberty, Security, and Equality. In each
case geveral of many possible formvlations are suggested, Pending further ex-
amination they should be regarded as lergely i1llustrative,

Individual Liberty

Alternative concepts based on sets of actions possible or available to
individuals are outlined. What is possible or available depends on the kinds
of restrictions conslidered. We first observe that under the assumptions of

Case II, the actions of individuals (denoted by a) will belong to the following

set,
(L) AA‘ ,‘L{};@: &(xs y J)
we L

When a group strategy J has been selected, it is known that a belongs to

(12) A(})z .‘g §‘(d, )

weé
which is a (gensrally proper) subset cf EA ¢ Assuming that c( has been
selected, A(l) represents acticns that caennot be ruled out by the information

it

and strategy of the group's agents. C(ne way to formulate the concept of
individual liberty womld be to asgsociate liberty with the set AS}) and to
regard it as defining a partial order on A given by
: 1)
W LM e 2 A
d d

o (1) _»
cr L 47 1s read, "Jo iz at least as good as J* by eriterion L(l)"O
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L) g e L(l)d'o both hold, 4 asd &* are equivalent by
criterion L(l) 3 1f neither holds they are incomparacle, If &° L(l) J'*
holds but o™ Lu) J° does not hold; 1.e., Jo, then 4 ° is bettor
than J* by cxriterlon Lcl)o

The fact that L(l) gives only a partial ordering mezns that, in general,
this criterion would have to be strenmgthened or appiied Jointly with other
eriteria to give a unique best cstrategy. To the extent that agents of ths
growp apply L(l) they might be loosely described as minimizing the exiunt
tc which group strategy interferes with individual acticns. Thls eriterion
might be called permitted liberiy.

The actions of the i-th individual are contained in a projeciion of
A&n which may be indicated

w. U, "
w) A7 €4 §ay (A »d o
bome might contend that this set is not very significant since many of ths
individual actions it contains could only be realized by the individual if
the cnvironment and other individuals would cooperate, This suggests an
alternative criterion which we might call guaranteed liberty.

To outline this concept we assuse another piece of information in the
possesslion of the agents. ILst /Zr 3 be a set of strategies that are known to
be available to the i-th person, 1l.e,, it is known that Ai = Z o
Assune such information for every individual and let ﬁ' = /3 1 * A 2" oo ’/g o

2}
Consider the set

asy  a®s ﬂﬁ qiLngKi G, (o, w, d)

Mg ® Tw
w € fL

where d\(i ) is a specification of a strategy for everyone except i and
AN

A (1) i8 & set of siratepies for the n-1 other individuals known to contain
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A
their actual strategies, it is obtained from A by deleting the set of

possible strat.'egies for individual i, The interpretation of the get Ai &
that it contains the actions known to be avallable to individual i regard-

less of the strategiles of other perusons and the environment, Let

(2)_ (2) (2)
g =g ™ by’

be the Cartesian product of the Aj(_? o Consider the partial ordering given
by

! o _(2) () — (2
'17) AR} J*@Ad, Ai(i .

To the oxtent that L(2) is spplied, the group tries to emlarge the set of

(16) voo X Ai?

actions known to be available to individuals rather than to reduce thu gset of
actions known to be unavailable.
A criterion that is, in a sense, intermediate between L\Y) snd RGN

indicated below.

an 100 e 40 2.0)

vhere

(19) = /) Ug' §alotsw, )

weﬂ el€

Whereas applying L(a) involves an effort to protect the individual's rage
of avallable actions from both the pos slbility of unfavorable strategy bty
the enviromment and possibly unfavorable strategies by other individuals,

(3)

L involves guarding against an unfavorable strategy by the enviremment

only.,

riary other formulations of this concépt are possible. For example,
some may feel that each person's range of actions sheuld be protected
against certain f.ypes of strategies of other persons and the envix;ornnent

but not necessarily all, This might require the development of concepts of
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fairness to be combined with concepts of liberty,
Security

The constructions given here are intended to express the idea of
security a4s an assursnce against undesirable actions. The concepts under-
lying tie two constructions presented are distinguished by calling theu
unconditional and conditional security. Individual preferences are used
to ldentify which actions are undesirable,

Following Arrow!s notation we let Ri indicate the preferences of the
i-th individualo & By n; means that actions ai° are preferred or indifferent
to actions a:o The .ossible actions of the individual are assumed to be
simply ordered by riio To use Ri in the present context would te to
implieitly assume that lti was known to the agents, Instead it is assumed
that a partisl ordering ﬁi that agrees with Ri is lnmown to the agents,

c: ﬁi aI means that a‘; is known to be preferred or indifferent to a'.
let 2‘1& be the projectiox)x of ,AA wihich contains posaible actions
(2

for the i-th person and let By p be the subset of A containing all

14
elcments for which

(1)
(20) beB(, iJ:

where A is defined by (14).

<)‘

i 4 consists of elements known to bae inferior or indifferent to all

the elements that can materialize if cf is selected, An increase in BS()

mnay thus be associated with an increase in security for individual i. Let

g2 x 51) (1)
(21) BJ lJ szooo XBXIJ °

A partial ordering of the group strategies is given by

(22) g0 g @ E(l) S})*



vhers S (1) means " is as ‘jood acecording to critqrion S(l) as", By this
criterion the ugents try to exclude as many undesired outcomes as possible
regn..rdless of individual choices, It :might theretore be said to be
concerned with unconditional security.

To consider an alternative let Bj(.f() be the subset of Rid censisting
of those elements that are known to be inferior or indifferent to some

element of A(z)

14
(23} la1 € B(2) —> 3 2, € Aiz 3 a, ﬁi bio

The sgents known tnat ky proper choice of strategy, the i-th perscn can

2
achieve actions at least as satisfying as any actions in B’E .{) if the

as defined in (15),

agents seek to make Bi o’) large they are seeking to assure individual 3%

a favorable chance, Favorable actions will depend partly on a favorable
selection of strategy by the individual and in this sense we might deséribe
the underlying concept as qonditional seourity.

To take all individuals into account let

(2) (2) y (@) (2)
(24) By "= By * By g * 200 X B

and define a partial ordering by
(25) Jos@ g & B(2) > B(})*o
‘qual i

Just mentioning equality suggests the question, "bquality of what?®,
The most extreme version would be equalify of actiong, 4= a 3 for all
1; Jo This is, of course, impossible and undesirable. Equality of income has
sometimes been considered, If it were seriously proposed then the appropriate
definition of income would causc some concern. While income does not
explicitly enter our model most any definition of income that might be

chosen could be used to specify an individuals income as a function of his

actions, Bsay I (al)., The requirement of equality would be I (ag)=1I (‘j)
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for all 1; J. This illustrates the possibllity taat, while equal actions
are impossible, edﬁality of certain parameters of actions may pe possible
and desirable,

tquality or opportunity is olten rroposed. One version of this could
be expressed as follows., Lst a [1 JJ be the &array of actions obtained
from a by interchanging the uctions of the i-th and J=th individuals
and let o<[1 JJ be the array of strategies cbtained from o{ by interchanging
the i-th and j-th strategies. wuquality of aopportunity might be said to be
acaieved if
(26) gai(c'(sw’c():%’aj("‘[iﬂaLUgB()
for a1l (€ Al and a1 w €LL . 1n yarticular this would mean that

persons who selected identical strategies would have identical actions.



