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Group Choice with Lexicographic Preferences
By J. Encarnacifn

Abstract

Two models of group cheice, different in the use of the Pareto
principle, are considered in a framework of lexicographic preferences.
The first model appears to have scme explanatory wvalue:; the second is
more normative. Both give a role to simple majority rule in determining
the components that make up 2 group choice. In the second moedel, the
desirability of an alternative depends on the entire feasible set, and
it iz argued that seme apparently reasonable conditions on consistent

choice cannot be mandatory.



Group Choice With Lewicegraphie Frefarcnces

By Jush Eccarpacifn, Jo.

1. Introdiuction

This paper contiders twe models ofF group choics withis a framework

of lexicogrophic preferences. Since the members of the grovp may have
different preference crderings over the alternatives, one or another of the
raguiremsnts on socizl choice fumetions posited by fArvrow [1] must be viclated.
However, not all of those reguirements are as compelling 2z they might seem

to be, especially since They were Tormulated by Arrow with only real-valued
"ordinal™ wtilfity Fmorions in mind {1}, p. 11} while vector-valued finctions
permit a richer preference structure. Using that structure, one can define

preferance without bazing this dipectly on individusl preferences among
£ &

the: zitarnscives 3z such.

Becticz I gives 3 bolef review of lexicogpraphic preferemces. Sectiom
4 pressnts the two modeis: Hodel I seems to have some explanatory value, at

L aome sroup Aecizion situaticns, while Model IT may have more normative

i

lgast
appeal In preserving the Pareto principle. Section & makes concluding remarks.

- . it 3
<. Lenscographic Pref&rencea—;

In this eoncepticn of cholce, account Is taken of the fact that there
ars various nencompareble criteria of choice whick are ranked in order of
importance or priority. Iepanding on the decision context, theze criteria

may corresvond o different wants or needs (a8 in the case of the consumer,

whase teed for food cannotr ba served by ciothing or shelter) o more Fenerally



to ebjectives that permit no trade-offs (s in the cass of a country that

world negt glve ws its soversign status for the sake of gaining economic

penafils Srom andother sountrv), To ecaol slement (y., =z, eta.) in the

-2

cholce apace ¥ sorpasponds A vector Eu_lfvz}, ;:2{3}, .ae ) Where u,

(L =4, 2, ,-0) 55 2 preal-valusd Funmorion such that ui{x} > ui{y'] I

: . o 5 : I :

18 prelerred ic ¥ on tha basis of the ith criterica.~ It iz assumed that
there exist values Laidt such that if w.(x) 2 u.f, x is considered satis-

o T P
= % g z ., 2
factery az pegavds the ith criterion. Define the relation L% lfw_r,.r:--fII

{1 ®i¥y 4IFf the fivat nonvanishing difference
mindu. {x}, uv.*} - minfu, (), ui*}, 1= 33-20 ooy i positive.

defining BX py xR%y IfF .ylé, R® iz & relavion on X that is

P, s sz
commpiete— and transitive.

We will say that the preference crdering iz an L*-oprdeping if for all
s ¥ X E, wPy Iff 5.53_-“1‘-'.. where P mesns prefevence. Writing ui{n] =
mi‘:':fu_giﬂ, u,%r,  the preference ordesing of the x's s then given by the
lexicographic orderiag of the corresponding vestors wix) = E?Ifx], vzl[:-n',i, PR

henordingly, i X, Is the set of feasible sltormatives and

']
a3 X o= fn e X o bo ) Bomaxivivily e X, L3}
i L g | i-1

i=1,2, ....and i1 7§ is the smallest index such that X. s 4 one-

o
alement set, then the decisicn preblem is to maxisize :1j subject to X € :(i,
AR A, ey - i. Cwe thus poes through the choice exiteria seguentially,

E

ceginning with the most lwpovtant, and considers only those alternmatives that
Fa v

ATy

belorng to {2} at each stape. The search iz this narrowad in successive Etages

wntil only coe altermative iz laft.



In a dizcussion of public investment appraisal, for example, Dovrfman
noted that ope "must be concermed with many kinds of cOonSequences, not 2l
"messurable in monetsry wnits anéd pet all coopavable ancng themselves in any
patural unit," and after surveying alterpative approaches, suggasted the
peseinility of “mawimizing pevformence with respect to some cré objective,
subject to meeting targets with respest to the cother dimensionz of performance™
(161, pp. 183, 198). FPresumabiy, if the targets cannct all be met, one would
relax the least important and turn it inze the cbiective. Such a nrocedurs
iz reticpalized by L*-ordeving, @s is also Tinbergen's discussion of macroeconcmic
policy targets ([19], pp. $5-€0). Simen's [18] comcept of "satisficing”
behawvier, which lsaves choice indetermizate when not all satisficing levels

can be reached, is similarly made precise by Lf-erdawing.

3. CGroup Chaoice

Consider a2 grovp of n  individuais indexed bv k= 1, ..., n. We
will use the notztion of Section 2 with an index k, if it i= necessary to
do so, To refer te individual k; otherwize, without an index, the notation
will refer to the group or else it is the same for ail the members. We now
anzume that Ffor sach k, k's prefesence ordering {in reperd fo the Eroup
decizion problem gt hand) is an LA _gpdering, but for sach i, uik =,

g, im 11}, u."% replauces u.®  throughout. In other

-
-

iy

Toe BIL “k: -that
words, the members have the sawe chodee oriterifa apd rank thew in the same
Way {.whi:h iz what we reqelire of thes as g group’. but the parameters uiﬂk
generaliy differ with k for aoy given 3.  Eccordingly, they wonld hawe

different preference crderings in sereral.



i

For example, in tha caze of an econvmic planming commission, we assmma

that the members heve the same pricvity rverking of {say) less UnemplLovRent ,

Promoted, but thay may hold different views as to what comstitutes a tolerable
Levzl of unemployment or accepiable rate of price Inflaticn, etc. Az Arvow

has remarked in the context of soclety az the group, Uit must be demanded that
there be some consensus on the ends of socievy, or oo sccial [ehefce] function

can be formed" ({1}, p. 83).

ArTow has alse pointed out that “the alternatives, among which social
preference is To be dafined, may ba interpreted in (at lsast) two waya:
{1} each alternative Iz a vector whose components are values of the various
particular decisions actuaily made by the govermment, such as tax rates,
expenditives, antimomopoly practice. and price policies of sccialized enter—
prise; (2} eack akternative i3 5 complete description of the state of every
individual throughout the future® €11], p. 87). As will be apparent, it is
the First iz t-'E:'pBEtn‘:il.::&: that we follow in this paper, for sach wsctor
ctmponent can be the subject cof a majority decision but pot normally the
vecter ftself. Tt will also be apparent that, following the classification
of soccial choice problems in Sen’s very useful review [17], we wiil be
copcerned with the agppresaticn of Individual judgments, net interests, to

arvive at group deciszions, not walfare propositions.

In thiz model we assuyme that the group preference ordering is an
ifeondering. Then all that needs De done iz to determine. for sach i, ui*

from the ui*k £k =1, ..., a8} in a peazoneble way-. For this pvposs,




et ",!.iﬁ' ba the median of +Fs .gifﬁ'k; zimilariy, dﬁ:” = m&dfuﬂﬁk}, ato,

The rativnale is that with respsct to any perticular eriterion H s Black's
[?} thecrem on zingle-péaksd srefersnces (over pogsibie "eandidates™ for ui*}
Applies, for each &k will want the group's 2.* value t5 be as close as
possible to his own ui*k vilun , since any higher value implies an unneces-
zarily hizh sonstraint on e while any lower value is less than satisfactory.
{Thus there iz no adventage for anyone to misrenresent his true u, ¥ values. )
Therefore if the members were to vote for the valupe of u; that is To serve

¥ could win by simpls majority rule over any

as uiﬂi i the megian U

H

other candidata, assuming ac extrz vote by the chairman if necezsary.

¥oring that since ui* = mad{uuivy, uifx} & ui* if & meiority
'Ll o

considers x satisfactory as regard 9:, it follows that xify Iiff:
(£} for some 4, a,0x) * u vy} and a majority finds y less than =atis—

5 :
Factory with respect o B gnd (b) For avery 1 <. i, u.{x) = uly) or
elsa & majority considers both x and ¥y satisTacTory or the basis of e
Therefore the group could reach its chedee through a series of cecisions,
each of which is by sirple majority rule. Confromted with a choice between
two aiternatives, the menders consider then first according to . if a2
majority finds them satisfactory of squal in this regard, the alternatives are
ther ¢xamined azcording to .. Again, if & majority {which mey be different
from the preceding majerity) finds them satisfactory or equal,. the third
criterion of cheics becomes relevant. The procadure comtinues wmtil one
aiternative comes out superdor by majority vote. OGroup choice is thas

determinate sven without any explicit apreerent on the EEOED parametans ui*.

¥y delinition, & group choice fimction g selects ¥rom any given set

of feasible altevmatives A, whioh we assume to ba finite, the growp choice
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o | Ly | i =k ¥ 3 3 o F i
gi&s., Jn Hodel I abowe, W& writs the particular g as CF and—

{3} CRCAY = m ¢ AlWyiy ¢ A » -yLEx)}

value in the way it gives a role to simple majority Tule In deciding om the

vector cosponents constituting an aiternative. ¥ajordity decisiom is applicahle
to each e in = = {x, %o «.a) bat oot to ® itmelf. In effect, group
chojce iz built up from separvate decisions on the components Eys Hoy cnes

that maka 43p .

The fornzl propertiss of (3) need to be exasined o relation To Arcow's
conditions for a social welfare functien. In a later formulaticn of Arrou’a
impossibility thecrem, Murakami [i%] showed that no group choice function g
can satiafy all the followinp:

{

¥} Frees triple conditics:; Thers is ar lesst one subszet oF threa

1t

altercatives in X over which each individual in the group can hive auy
poezible preference crdering. Cz2l1 sueh a subset T.

{(ii} Nondictatorship: For some T, there is mo k such that for

all %, y & T, {x}=gle, y}) if =Fy,

o

1i} Independence of irmrelevent zlrvernatives: Tor a1l ACH, gia) is

invarient with vespect To any changes in ipdividoal préfarence ocpderingz on
X that do pet affect individual preference orodarings o A,

fiw) Pareto princicle: For all x, v, i=xp = giin, vi} Iif »xPFy Fop

iwi Collecrive rationaiity: Tor all A, g(B) = {x e 2iWpiy ¢ A =

xEyll, where R is defined by xRy (fF -yPx, end E is a complete and

transivive relsticn o X



it I sagy to see that conditions {iY, €41} and {(v) are satisfied by
the proup choloe fimetion 0% of Hodel T However, the group's L#-ordering
3

depends on peremeters wiich are fimoticns of individuai parInaterE

Hd o= med(a By, 3= 1, 2, ..., 808 theve i3 mo neceszary comnection

batwesn the mecbers' preferences egarding x and v, ==y, and xLfy,
Accordingly, (iii) and {iv), which make groug cholice betezen altermatives
depand only on individual prefervnces betwesn them, feil to be satisfied.
Condition (iii) is unduly restrictive and has not recsived general acceptance
25 a2 requirement; (iv}, oo the other hand, has a wida appeal as a normative

erinciple. They nesd dizcussieon.

Regarding (iii}, 25 Little [12] has sarly argued, there is no compelling
reason for the group to maintain any particular pattern of preferences after
individual orderings have chanped. Arrow's own argpument iz twofeld: first,
that ordinal wtility suffices for the representation of preferences, in which
case {without meaﬁur&hility of wtility and intercersonal compariscns) it would
Seem that fthere is ro basis for group preference betwesn alternstives axcept
infermation on individual preferences between them; secomd, that "spcisl
decision processes which are independent of irrelevant aiternatives hava a
strong practicsl advantage” 111, p. 1103, While we can acoent the second
pointy it iz clear tharordinagl utility dees not alwaya suffice, and in fact
Hodel 1 shows how group choice ean depend on group perameters that dapend om
the parapeters of individuval prefepence orderings butr pot on individueal
Frefpitnces among the alrermatives s sveh. Moreowver, it is obwions that
group choice in Model I does nmot depend cn alternatives cutside the feasible
tet {cf, Encarunacife [2]). Our cosclusion therefore is that (iii}), which

wits Intended sz 2 forsalization of this admittedly desirsble property, does



=

S0t accomplish its purpose and is wog & compelling TeqUITement.

The Parveto principle, {Iv), seems just the opposfte of (ii} in finding
ESDETAL Accepranca. Tet one could argue . 2z Mvrow himsel®f has done, that the
decision procese can itself have s value which may override oocssional
civsatisfeetions with ite resnits. “For exanple, the belief in demccracy may
be so gtrong that any decision on the distributicn of goods arpived at
democratically may be preferved to scch a decision arrived at in other ways,
evern though all individuale might have preferred The second distrnibution of
goods to the first if it had been arrived at demccratically ... In such a case
-+« our social weifare problem may be regarded 2s saived sipce the unanimous
aprecment on the decision process may resclve the conflicts s= to the decisions
themseivea™ (f1], p. 30). Thus cceasiomal violavicus of +ae Paretc principle
need Lot be a compelling reason for »ejecting a group decision process,
egpecially if we can;i&er that a group decisicon often afferts individualz
who are not members of the group (28 in the case of 2 national legislatuve)
and whose praferences may be differant. Indeed, sver if sl1 the living
mambers of a socisty should be of one mind on a3 matter, fulure gemerations

would 8till be unrepresented in the decision.

Bow often might such wiolatioms ba? Weite zly (for » dominates
¥y iff xPky  son any kX, and considar the sirplest case under which vPx
but xDy  din Model I:

{a} wdx) > ady) £1=1, 2, @) u, {x} < u, () = u,
(L} G = Ry Umy U,
= Hiuni i At 2

witere M. ia g majority in the group © that finds both x =nd ¥ satis-
ol



tactory and m, 2 minority that considers v Iess than satisfactory as
pegarcs w, {i =1, 2, 3). Then yl*x tecsuse of u, - However, individuals

_in Di prefer x to ¥ on account of uj {1f ot on ascount of & prior

critericon), so #Dy.

In order to get same idea of the relative frequeney of such a cass,
assume that for any given i: ui{x} = ui{y} iz just as 1ikely as
ui{x} < Hlfj}; ni*k # u&fﬁ for k # h: and any particular ordering of the
giik by < iz just as likely as another (e.g. with 5 members in the group,
A < g k2 . w53 iz just as likely as ui*3 < uiﬂﬂ < uiiil. Then the
Frobability of (s} is 31/B. With 3 members, the probability of (b) is s,
30 the relative frequency of such a vislation is 1/36 op 2.78%. T5 there
&re 5 members, the corvesponding Figuce is 15/800 or 2.25%. With 7 members
it is 1.72%. As oee might expect, violations become more infrequent with

larger groups.

Hometheless, condition (iv) is sufficientiy appealing that we may
want it necessarily satisfied. We thersfore consider 2 medified model that

gatisfies (iv), but at the cost of failing (+).

Moded 11

We meintain all the assumptione of Medel I except the assumption that
the group preference ordering iz an If-ordering, so that (3} is no longer
neceszarily the group choice. Howewver, we want the group ehoice to be
stiil C*{A} in (3} ynless it is dominared by an availabls alternative;
mors precisely, we wish to define the group cheice to be the best

wndonineted LA choicse,



1

I'|-I|.

or hotaticnal cofvenistce, Weita A = A4 = FLAR) and let

=,
o
o

R{e¥) = {2 & al¥xix £ CH(AY) + =Dx)}

Eﬁs‘zh:"'_.:ie{arr‘q# TEREL R e

|.
] brs

. L P d 2 s
A== CR{A-)} and chiain CFEAS}.

I

Uty | » %
Suppose F{A) ¥ #. Then wo consider a7
% '_:',;_g.‘?j F 8 aign, wa ooat OR e aAnG =0 0m T% iz olegr Fhat F{P.r_i:l £
] b . . F - L T = 1
and F(A7) = § for some » I 1; otherwise, svery element of A wonld be

dominated by some other elsment of 2&. We can then 4sfine the groun <holica

in Madel IY gs
{5} CfA) = ch{a%), = = maxir 2 iip(a™1) # @}

which assures that no element of C{A) is dcoinsted by any feazihile

a2iternative .f’—"f

Areow ({11, p. I05) has used the ters "constitution" for his concept
of a socisl welfere function. The term seens particularly acpropriate for
Model TT. .A c&nstitu.tiﬂﬁ exnresses sooizl n:']:a'jm:ti'-nels, sats constraints on
what is permizsibie, and Indicates priorities when there is conflict among
desired ends. Individuals in the group chocse the parameters of the consti-
tution and the latter thenm determinca the group choice. The result is that
the group cheice becomes the dacizion of the group itzelf, =o to speak,
rather thap thet of any pavcicoiar majority oo mi-wily i regard to the
&iternatives available. This should mcke the gooup desision more generally
acceptable to the members, as it is arprived at by evaluaring the alternatives
iz termes of the group's abjectives instezd of by asking whe prefere what.

A minority view cculd thus prevail, if it 3= 3n line with the prep's
objectives, and the majerity need not find the result chijectionsble. The
rraniern of “strategy"--expressing praferences over the altermatives diffevent

from ene's true preferetces--does not arize, =zince it is the groun pavEReters




that determine the choigce. Finally, a= in = constitution (which ideally
PrESUDposes umanipous agreement In ite adeption), a sovspension of the Tules
15 provided for when there is wnanimity for the purposs, Thus while CR(A)
vould normally be the group choice, it is eliminated if dominated by some

feazibie altornative.

"Collective rationalicy™ is howeven failed by Model II, since thare
is in it no (ressonable) relaticn R on X with the properties called for
by condition {v), but we can define a preference ordering on A, Consider
ﬁ? = & - C(a) aid the corvesponding {:l‘.AE}; writing & = 4, ., we have the
recurzive relation HT.H =z .'it = E{Eti, t=1,2, .... ¥e then define the

group prefevence relatien oo A, P(A), by:
(83 =P(ly iFF xc™A) end y e (A, ) forsome tii, clx

Befining xR(A)Y iff ~vPA)x, R(A) iz symmetric and trensitive. We cen

then also write
£7) C(A) = {z e Aj¥yly & & + 3RIA)Y)D

since the rignt-hand sides of {7) md (5) are clearly the same set.

The collactive rationality requirement has not found genéral acceptance
isee e.g. ¥emp {12], Plott [15], Biair and Pollak {3]). frrow's ergument for
requiring trapsitivity of P {or of B) iz that this would make group choice
indenendent of the particular saguence in which the fessibie alternatives arve
tresented for choice: Mthe basic preblem is ... the independdnce of the
final cholce from the path te it [“path indspendsnce™, as this property has
since bean called], Transitivity will insore this independenca; from amy
[feasible se+l there will Be a chosen altevnative™ (f:}. p- 120). bBut then,

tramsitivity on 4 &nd not pecessarily on X would do for the DUSTORE .

. . R e i
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#iere hasically of course, as Plott [15] ha=s pointed our, if path independence

in the objective of tranmitivity, one may dispense with the latter progerty

AT »py vate, we have trangitivity of P{&) and’ R{A)} om A in
¥odeil II, and path independence iz also satisfied. For CR(A) is clsexly
Independent of the seguence in which the E:;:.iblu alternatives are presented,
after which cpe determines whether or mot F{A)} is nopnull. The answer to
this guestien iz cbviously independent of the sequence in which the feasible
alternstives are presented, since umanimity is required. C#*(2?) is them
cbtained, F{a?} determined, and =c on. In such a muiti-stage decision
process, the entire feasible set is essential for checking whether or not

the L* chodce is dominated by some feasible altermative. Consequently,
{8y  gla) = gleld Jugia,)), R UA, = A,

iz ot netésmily sarisfied by g = C. Since {8) has been proposed as a
formalizztion of the property of path indepsndence (Plotr [15]; Kelly f11],
Pe 253, it iz worth resarking that soch s formalization takes no sccoumt of

the oossibility of a sulti-stage decizion process Iike that of Hodel II.

Felzted to this point, copsider the possible requirement that
{9} ACH + ANg(BICala)
calivd Property o by Sen [18] [17], which has been considered hasic to
rational or congistent choice by many writers (see the references citad by
Sen {161, p. 384, n. 1, and Kelly [1i], p. 26 n. 2). et B = Aufyl,
oE(AY = CH(EG = {x}, T(A} = @, F(B) = iy}, om(pd) = {z} and F(B%) = &

Then AMWE} = {=} and ©f&) = fx}, so g =0 Zafle {907 The point



Rk
b

1% toat t9) is a3 very natursl property for g to satisfy if the value placed
Ly the group on an alternative is unidimensional. Deing Venn dizgrams for

idi--as 4i8c Cor (Hr--sbows its reasonzbleness if to each point im A op

L

P

4 corresponds an "elevation", representing i

e

5 desivability orovalue that

iz independent of & and 1

nes could be drawm to Iocate

i

»  EBooEhar contonm
Etal and plBE. But'in Medel II, choice iz conditionzl on nonwviclation of
the Pareto primeiple, so the value of an altermative is not invariant with
respect o changes in the feasible ser. Since Model IT iz internally
congistent znd appears to be otherwise reascnable, oo conclusicn is that

18} should not be copsidersd as a general requirement on g. Similar remarks

apply to Plott's [15]} Axioes 31 and 2, stated Below as (19) and (11} for

quick saferenca.
{10} glela ~ B)UEIAMB)) = g(A)
{51} g(BINA # @ » p{{a ~ BYulglBIrma)) = glA).

4. Concluding Femarks

Model 1 seems 1o have some erplanstory value as an ideaiized model of
actual sroup decision-making. It prevides a role for the use of mEFority
ruie in deciding the comporents that meke up an altermative, considering
that izzues sre docided cne at a2 time and complete alternmatives (states-
of-the world} do mot normally come up for single decisions. The fact that
2 group does not wsually po through all the basic criteria of chofce simply
means that the availablie alternatives that are copsidersd alresdy usvally
satiafy the consrtraints set by the basic criteria. Vielations of the Pareto
sraneipie (vwhich would be relatively infrequent) would go wmrecognized,

since the choics of & cousplete alternative results cnly afisr all the




1%

¥

soparates mpiority cecrsions o the coRponents have been made, and there I8

Lo voring off aomplets sltergatives.

Mode! II, on the other hamd, appesrs tc have some normative appeal in
making the proup choice matisfy the Pareto principle. From an analytical
riewpcint, what com=s out of Model II is the ides that the group's valuation
of an aiternative may cepend om the femsible set. HAccordingly, a number of
avherwise very rezscnable requirements, which apparently assume that the
proup’s vaivation of an alternative iz independent of The feagible szet,
cancet be comsidered as fundamental and necessary for group choice. That
the value of an alternative to a group should depend on what alternatives
are available seems, Ffrom puraly lapical consideratiopz, to be more natural
and iess resirictive thad that it should not. And ipa sanse this idea
pursues further the logic of the "independence of irrelevant altersatives™
reguiremsnt, The laster demands that fyrelevant slternatives should ook

matTer. In Model II they do not, and all the relevant alternatives matter.
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lotes -
. I'or @ revien of this literature, see Fishburn [3]. The major

rafareroen are Georgescu-Foegen [10] and Chipmen [4]. Georgescu-Roegen's
oy Level op The varicous components of the uizlxity

vector is formalizec 3n Encarnacidn I7] snd, in & more general setting,

<. To the extent that trade-offs exist ammg several chjectivea, a
aingls meal-vained functTica suffices to regresesnt ali of them as cholce

eritarion, and they could all fall wnder a aingle u..

3. The following notation is uged: iff = if apd ondy if; s... =3It

i

i3 0ot the case that .3 0 5:the pail set:s & = = the get o aliements

in K thawdperpet Ins Bo
I O s ol L 1 1 R o . T

5. Imwriting O%A), for notatioral simplicity we cmit explicit

reference to its dependence op the u.® znd indirectly on the u.®. The

game applies te C{A)} later.

t mipht e supgested that one couid select the grooup choice From
Fla) if F(E) 4 9. TFoliowing such an approach, one could consider CX{(F(A))
as the ohoice usless this is also dominatsd by a fezzible alternative. Io
the lAaTtar event, one wonld then ey CF(F{F(A)}}, where F{F(4)) obtains

e SRR | e g g b 7 g iy T
from (4) by puiting F{A) din place of AF i ih

3
-
¥ . et

iz alzo dominated, the

m

tv would bhe CETFIOF(F{A}))), and =0 on. Such a procedura

T ’ - ; : Sy e o B
7. Since a3 oheice fomesion that satisfies {8} satisfies (9)-—see

O o T T
i, p. B8—this also shows failwre of (8),




ed. Hew Tewls

{2] EBlsck, B.: On the HEacionale of Groug

Pelitical E-ovoomy. 5B (2OUR). S9-54.

donrnal of

B4 e T e . - s & - 5 i e

i3] Rlade, BLH. and Pollak, R.h.: ™ollective Rationalicy and Dictarorahip:
Ioe Becpe of the Arrow Theorem.," Jowrpal of Economic Theowy, 21
EEadal, I8h-154.

{#] Chipman, J.85.: "The Foundations of Urility,™ Econcmet=ica, 28 (1%560),
1 G-l

{€] Dey, R.H. and Fobinson, with L& Tiritdey M
i J.h. tochpene and ¥, Zeleny {eds i ;ie Criteris r-ecisim—
Makipg. Columbia, Carclina Press, 1973,
Opc Bl-gd,

] : a L s - = 5
[6] DorSman, R.: "Econcmetric Analysis for Assessing the Efficacy of Publie
Invesitmant,™ in Stody Week on the Hconowetric Anproach To Develon-

Eepy PIlsnning. AmsTardas: Eorth=-Hollend 3905, po. % 5

|7} Encarmacifn, J.: TA Nore on istdic ographizal Preferences,®™ Ecconometrdcs,
a2 {1964, 215-237.

3 - i A oy AL -
12} : "On Irdependence Postulates Concerming Choice,™ Internaticnmal

Economic Review, 10 U1362Y 434-148

[+ ] bt Gn B - o e o el T | H T = I L x 3
(9] Fishbep, P.C.: "lexicographic Orders, Mtilities and Decision Rales:
Fy - 1

5
A Sarvey,” Manapement Selence, 20 {1

- 1 ;i = e [ al = - s i Powom -
120] Geocrgescu-Roegen, W.:  "Choice, Expectations and Measurability,”
Quartenly dournal of HEconcmics, 6 (155&8), L03-53h,

11 Heliy, J.5.: Arvow Inoossibhili ity Theorems. Hew Yorx: Academic Press,

e
1978,

essibd ity Thegoem,™ Review of Doonomic

Fang - = 5 . s . . - - —r =
gy CLEEElel ToEIEL: TSecisl Thoice and Individesl - Veless T -Joornal of
' T - B e ] R By T e ST

Political Economye, B0 (14982), B2I-uyZ,

fis] Horakami, Y.: TA Hote en the Ceneral Possibilivy Theovem of +he Social
deifare Funotion." Coonometrica, 25 (168RL), 26H4-R4E.

[15F Ploxt. C.EB.: "Path ¢“"~e:-';¢"'7£:::r,e, Ratienalitr, and Social Chodce,”
}L-r:c.“::cmo?ra.:a'., Bi-{3e8s), 3075909t




(B

f;

3 . ol s .
(1] 8~ iwity, Raticnal Thoice.and follective
Studias, 36 (1969), 363I-393.

se Thaorv: h Re-Exemipatiom,” Econometrica, 53

. a8-118.




