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This note is designed to make more concreste some of the ebstrsct corcepis

1

and conditions appearing in an earlier’paper by the present euthor,” and

to correct and smplify some of the discussion there,

1. CSOME GENERAL CONSIDERATIONS ON WELFARE

1, Idealist Philesophy and Sociael Welfare,

The comments on sccial philosophy in Section 1 of "Possibility” are in
somec plecog mlsleading or incorrect, The identification of idealisn with
anti-democratic viewpoints and nominslism with democracy, though quite common,
is not in fast cowpatible with the actuel history of politicél theory.z
Many idealist philosophiﬁs have had domoeratic implications for politics, 2.2,
Rougseau, Kent, and T.H, Green., At leamst, some of these philosophers dise
tinguilshed betwsen thehoumbnaludll. the desire for the ;ational good inherent
in each individual, and the phenomeneal will.'the desires as #otﬁally revealed
aiGe:r - oormption by the eniirdhmsnt.s All individuals ﬁavu ths same
noumenal will, but their phenomenal wills may vary bscause of external factors.
From this viewpoint, thg‘attéiﬁmant of social welfars is best aoqompiished

by creating en environment in which phenomenal and noumenal wills most nearly

2. For this point, Iam wwm to D. Easton of th& Dept. of Political
Science, University of Chidagn. -
S, Utiliterisnism and welfare seononics have ususlly based thnir official

iuﬂﬁrinna on the phonnusnal u; 3y either denying the existenve of the noumensl .
levent. Buwavor. itiwill hﬂ na%cﬂ helaw that aﬂ
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coinelde, dJohn Milton‘ snd Rousseau, smong meny others, have held that free
interchange of idees is the surest way of arriving at the sccial good.5

This model has mﬁch in cammon with the siatistical problem of pooling the
opinions of a group of experts to arrive at a best forecast; heére, individuals
are considered as experts at detecting the noumsnaf'will.s An enti-dencerat,
such as Plato, might érgue that only for e minority is there enmough resemblance
bétween tho two wills to make them uséful experts in.this sense, while & pro=
democrat might argue that ell men have natively an equal portiocn of the light;
ell are children of7Gods The anelogy to the problem of pooling expcrfs'
opinions is, of course, inéomplete; for, inthe soci&i welfare problem, the
very method of pooling, i.e., of #ocial decision, may affect the degree of ex-
pertuness of individuels. E.gs, merking off a certain group, such as army
officers, to hold power, may, b#aause of the greater leisure and better living
conditions which follow, eneble them to meke better deoiéions, sven though
there wes no native superiority to the remainder; or, it may cause tham to
lose contact with the daily problems of the ordinery man, and so lower bheir

ability to make "good" decisions in certain contextse
3 &

s+ "AIl opinions, yea errors, known, reel and collated, sre of msin service and
assistence towards the speedy atteinment of what is truest." "Areopagitica,"
pPe 690, Complets Poetry and Sslected Frose of John Milton, Modern Library,
New York% » )

S Another pro-democratic argument from the seme viewpoint is that ths very

act of establishing a dictator or §lite to decide on the social good will lesd
to a distortion of the phenomenal from the noumenal will for the ruling group..
"Power slweys corrupte; and absolute power corrupts absolutely,” (Lord Acton)

6. This anelogy was pointed out to me by O. Hslmer, Projeot Rand, For the
development and applicetion of the statistical methods used in this problem,
see M,A. Girshick and A, Skogsted, A Pilot Study in Predictions, M#-258, and
A. Kaplen, M.4, Girshick, snd A.Skogsted, The m ction of Sociel end Teohe
nolopical Events, RAD(L)~303, both of Project K nds ' '
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2a Khowledgp and the Hbaning_pf Soeial Alternatives,

If the assumption thet the noumensl will is the same for all is dropped,
there may still be a distinotion between the two wills. Thus Dewey dis~
tinguishes between ultimate ends and ends ipn view for individuals, the latter
being msans for achieving the former, which are, however, ugually unconscious.
The relation between the two 1s not unicue, however; for & given act of ulti-
mate ends, there may be differing sets of ends in view, depending on the
greater or lesser knowledge of the individual as to the bost means of achleving
his ultimete ends (sud, indeed, as te what his ultimete ends &re). The reality
of this effect of.kncwledge in econonmic life is ﬁell‘c%iddnoed by the fact
that the price ratio between two chemically indistinguisheble brands of
aspirin may excesd ten to onej here the hierarchy of ends in view (the
phénomenal will) leads to differing preferences for different brands of
aspirin, though they are in fact equally afficaéioua in achieving the ultimate
end {ncumenal will) of mitigeting hesdaches. *Though welfare economics in 1ts
formal uspects typically tekes individuals' overt behavior as unanelysable,
few economists would eppose laws againat\falsa advertising,

In this connection, it mst be pointed out that the alternatives, among

which social preference is to be defined in Possibility (seeAp. 4), may be
interprefed in {(at least) two ways: (1) each alternative is a weetor whose
components are velues of the %arious'particular decisions actually mnde by the
government, suech aé tex rates, gxpenditures. anti-monopoly policy, and price
policies of socialized enterprises; (2)_6ach altarn;tive is a complote deseripﬁion
of the state of every individual throughout the future., For convenisnce,

Qe will refer to tha first interprafatién of the concept, “alternstive," as

the doncept,,?sqéiai-deciﬁion,“ %o the second as the conoejt, "social ond."
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Social ends either ere themselves ultimape ends or at least completely determine
the ultimate ends; the relation between social ends and ultimate ends is only
unknovm to the extent that the ultimate ends are unknown. On the other hand,
it iz also true that sccial decisions deteynine, wholly or partially, soclal
ends; but the relation hefe ie;a matter of the empirical laws of the social
soclences. In the present Btafe of these disciplines, it is too mich to expect
the relution to be weli-known, Indesd, thers seem to be intrinsic limits to
knowing all the conscguences Qf gnj decizion; K, Gddel has sﬁﬂwh that there is
no method whigh will determine whethar any ziven statamenf is'ﬁrue or false in
8 finiée length of tima.7 while the quantum physidists‘haea shown that there
ere intrinsic limits to the pﬁ#sibility of measurement. Therefore, the falation
betwesn the preference scales concerning socisl ends end ﬁhose conecerning
social declsions is afflicﬁed_with uncertainty.

One of the great sdvanteges of sbsiract postulational methods is the Pact
that the same system may be given seversl &ifferent interpretetions, permitting
a congidereble saving of time. In the present case, the arpunent given in
Possibility goes through whether the variables x, y, ...; are assumed to refer
to social decisions or social ends. It might therefore be grgusd thet the
problem is'equally ecﬁta in eifhsr coss, However, Dewey wouid hold that ul-
timate eﬁda srise cut of biologlcal needs and so ars, iﬁ'part at leéat) ob-
Jective. Thus, prefbrancﬁ.scﬁlea'fbr scoinl =Qﬁdé; ﬁhile pot identicel from
individuel to individualg.are likely to be morelsimiiar_than indivicdual
preferonée acales for social decisions. It may be that £ﬁa biclogical basis of
7o K, G3del, "Ubor formal unentscheicbare sétze def Prineipis Mathematica
und verwendter systeme I," Monetshefte fiir Mathematik und Physik, 38 (1938),
173-198. Ses also A.M. Turing, "On Computable Numberz, with &n Application to
the Entscheidungs problem,” Proceedings of the london Mathematical Society,
Series 2, 42 (1937), 230-265, For & simpler procf of GBAel's resuits, see

E.L. Post, "Recuraively Enumereble 8ets of Positive Integers," Bulletin of the
American Methemstiocal Society, 60 (1944) , 284~518. ' '
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ultimete ends limits preferences about them suffioienﬁly 8o that a social
welfere function can be formed; them the social ordering of sosisl decisions
should be based on the social ordering 6f social ends plus the use of soien=
tific and statistical methods to limit the smount of ignorance in pessing from
- decisions to ends and to limit the effects of the remeining ignorance.

It may also be remsrked that, in terme of the énalysis in ths present
section, the dootrine of "enlightegned self-interest" would be justified in the
event that it was gssumed that sll individuals had the same ultimete ends for
the coﬁmunity, 'Iﬁ that case, different opinions on ﬁéeial issues arise from
lack of knowledte and can be removed by discovering .th‘e tfuth and latting it be
widely lmown. ;n our present pessimistic age, even this sesms iike s very
difficuls problem, not to be dismissed ms lightly as it was by our more exuber-

ant pradecessors of the last century.

8, The fact of uncertainty ag to the relation between decisions and ends hes
importent implications for the controversy as to the relativs efficienocy of
eoctaliam end eapitelism, partizularly in a dynemic ecohomy. It mzy well be
argued that centralized plenning will necessarily reduce this uncertainty

sinee more factes are available to the central planners. It iz true that the
effect of & given error may be grecter undsr centralisetion; but this will not

be so if & rational method of plamning sgainst uncerteinty is adopted. On

this point, see A. Wald, "Foundations of a General Theory of Ssquential Decision
Funetions," Eoonometrica, 15 (1947), 274-313, and earlier papars cited there;

and X, J, Arrcw,'FIinniqﬁ under Uncertainty: A Preliminary Report, C.C. 3.l.

The relation of uncertainty to the optimum form of the sconomic system has been
ignored in most of the recent formal controversey, shough it has received a

great deal of recognition on a leas formal level, probably because of the lack

of & well~-developed theory of uncertzinty. Thus, the discussion by J.R. Hjoks
(vel ue and Capital, 2nd ed., Oxford, 1946, p. 135), while stimuk ting, is Witiated
by his very limited certaintywequivelent thecry of uncertainty, the inadequacies
of which have been well shown by A.G. Hart, "Risks, Uncertainty, and the Une
profitability of Compounding Probabilities,” im. 0, Lenge, F. HMeIntyre, and

T.0, Yntemn, Studies in Mathematical Eoonemice end Ecorometrics, Chicego,

1942, ppo. llcm- : ' T
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3. Sociel Velfare and the Problem of Aggrogation.

Since, under eny 1nterprétation. en alternative is & vector with meny
components, the construotion of & socinl welfare function is en agprezation
‘problem in & double senees agrregation over individuales and ageregation over
the different components of the veetor. The lhtter problém-arises alresady for
& singlc individuel. K, Bellman, in 2 discussion of Possibilitz,g suggests
that tho sttempt to sét up &n-ordering of decisions involves & fallacy of one=
dimsnsionalizafion. By way of snalogy, he considers the msaspramént of intellie
gence. Originelly, igtoil;genca was moasured &s &n arhitrarily'waighted sum
of scorea on varlous tests of specific traits. Actuﬁlly._these specific
test scores tufn out to have virtually zﬁro correlaﬁion. go that we must say
that intelligénce is really & vector with incommensursble components. (Howaver,
since there is prasumablyrsumﬁ tendency for the socres in allled skills to be
more highly correlated than in widely differing skills, the elements of the
veckor ere in some sense m continuous function of the traifé to which they
refer, co that, Bellman suggests, the incormcensurebility i# ﬁot gbsolute.)
Aialogously, social and individual dééisions and ecticns are multi-dimensionsl
vectors among some of whose components, at lesast, there appears to be little
commansurability.

Bellman's aenalogy can be ccnfronted with enother whioh will clerify the
situation, Consider an employer feced with tho problem of deciding which of
two applicants to hlre for u job, The abilities of each individual are
represented by eamponents of & vector; let us suppose that neither individual
is better at every skill than the other. The abilities are incommensurablej
how does the employer choose? Cleerly, he introducea/;gasuro neﬁ intrinsic
4o the individusls; which ability vector will contribute most to the profits of
the firad

s K. Bellman, on the. Cannept of Utility end Decision«ieking, D{L)-319,
Project Rend, 1948,
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Fér our purposes, however, we must esk a more difficult question: what
is it that enables an individuel to moke the choloes he does iﬁ daily consumption
of widely disparate items., We can, of ocurse, slmply eey that people do make
decisionc and hence Bellman's ergument cemnof, be co;-rect; but thsere stilil re-
mains the question, why? Dewey's theory of biclogical nesds seems to be one
enswer; if extended 4o include psychological neads, it would undoubtedly be
accepteble to Freud and his followe‘rp.l Thus, Bellmen's question mey be
answered with the old proverbd," Man is the measure of all things.” |

This enswer suggeste that much informetion can be obteined for the theory
of demand by going behind the preference schedules to the uimate ends served,
teking into secount, of. course, the problem of knowledge discussed in Section 2.
Informel romarks on this question ere, indeed, found iﬁ the writings of most
econorists ,10 but the whole problem can hardly yet be said to have entered the
muin body of economic discussion, either qualitative or sf‘atistie&l. An ansly=-
tic tocl which may be useful here iz the study of the functicm_‘al structure of

the variables entex-ing into the utility funetion suggested by ¥. Leontief. &t

IT, SOME PROPOSED FORMS FOR THE SOCIAL WELFARE FUNCTION

1. The Bergson Soclal Welfare Function.,
The refersnos to Bergson's work on page 2 of FPossibility ix somewhat
misleading,. Bargson s‘tartﬁ off by pekstulating an sconomic welfare funotion

whose arguments describe {‘compl'ei‘;aly the economic state of all individuals;

10, E‘:‘g.. A, Harshell, Principles of Eoonomics, Bth Edition, New York, 1948,
pp. 86-81, The most systemetlc discussion- of ot lsast one pert of the theory
of demend from the wiewpsint of deeper ends is stills: T. Velben, The Theo

of the Leisure Class, Chicago, 1898. An excellent informal disoussion of the
probiems discussed here is oontsined in W,.C, Mitehell, "The Backward Art of
Spending Honey," Ameiosn Boomemic Rgview, II (1812), 269+28); reprinted im .
W,C, Mitohell, The Hashward At of Spe Honey snd Other ‘Basays, New York and
Lendon, 1937, ppe =19 _— o T ' :

1ls W, Leontief, "Introductien te & Theory of the Internal Structure of '
Funotional R lat_i-onahipa,"- Eoonometrica, 15{1947), 361-373; for the spplication
to demand thdory, see particularly. :

§-%
¥
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i,8., he imposes Condition 1 in the terminology of Possibilitz. At a loter
point in the enalysis, however, he introduces the Fundamentel Value Propositions
of Individual Preference, which correspond essentielly %o Conditions 2 and 4.12
In this gpeciel] casze it is romarkqd.that the sociél weliare funotion depends

cnly on the preference scales of the inéiviéuala.

2. Ehp Summetion of Utilities.

The statemeit on pege 3 of Pogeibility that "The only concrete form that
hes beea proposed for Bérgson's_social welfare functian is the compensstion
prineiple developed by Hotelling," refars only to gocial welfere functions
setisfying the Fundamentel Velus Propositions of Ipdivi&uai Preferencs, Even
then, it does not seem entirely accurate. Bergson himself discusses the
Sld&r social welfare functlon, the sum of individual utilities (see
Poggibility, pegs 1), end though he srguss against it, he doss not £ind that
1t contradiets the value fropositions roferred to above,13 Vet the sum of
utilitiss would scem to depend not only on the preference scales of indi%iduala
but alsoe on the partiou}ar indieators employeds The only way that I can see
of making the sum of utilities depend only on the indifference loci is the
following: ©Since to each preféronce scels, there correspends an infinite
number of utility indieators, set up an erbitrary rule which assigns to each
preference scale one of ite utility indicators; then ths sum or the particular
utility indleators chbsan By the rule is a fuanetion of the individual preference
scales which can be used to establish a.social ordering.

Obviously, this romtioﬁ of the sum of utilities will lsad to different

decisions in & given situ&tion with different choices of the rule, For any

12, A; Bergson (Burk), "A Reformulstion of Certain Aspects of Welfare Economics,
Querterly Journal of Economios. LII {1938), 318-320.  For the Conditions, see '
Foswibility, 10 SIS

%3. Bergson, gg.qit.;-ppj'ﬁzé,_327-80
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rule, Condition 1 (Possibility, page 9) is satisfied. However, Conditions
2 and I 8@ssentlally prescribe that for a given situation, the choice mede
shall vary in a particula} way with oertain variations in the preference scales
of the individuals, This being so, it is clear that for the sum of utilities
to sstisfy Conditions 2 and 3, it would be necegsary for the rule to be
stringently limited; in fect, Theorem 2 (Possfhilitx,'pags 14) guersntees that
the only rules coneistent with Conditions 2 and 3; if any, sre of & trivial
pature. I have not been able %6 construct a special proof of this frot for
the sum of utilitﬁea which is egsentially different from the proof of the
general theorem.

3. The Compensation Principle.

There are two variants of the compensation principle: (1) only compensated
chenges in economde structure shall be underfaken; (2) a chenge in sconomic
strueture is to be undertaken if the algebrale sum of the monsey payments which
would be mede by individuals if they wera to be exactly es well off in the
second situntion is positive., In the present notation, the weslth and incone
of each individual are éompononts of the various altefnatives. Thersfors, the
first varient of the compencetion principle in hhe present tarminology appears
&3 the rule saylng thet one_alternativ& is pfefarred to anothsr if everybody
is st least as well off in the first situetion as in the ascond and at least
one persgon is bstter off, This 6rdering is discussed briefly in Possibility,
PPe 1B=-19, Pragmatic#llj; it may be objected to as an undue senctifiocation
of the status qud; ffém the‘present viewpoint, it suffers the disadvantage of
belng a pertisl ordering and therefore cemnot answer the guestion as to what
cholge to ﬁmke out of a given set of alternaﬁives.‘éxcept in very special cases,

'F. Modigliani has suggested thet in changing from one stete to another

which is better for all concerned, the difficulties arising from partisl ordering
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cen be mvolded by meking & conventional decision as to the diestribution of the
purplus. Thus, if there.ere two individuals, we mey rule thet a change from
the present situetion will only be permitted if the richer individual would be
:zactly &8 well off ss now while the poover individual is vetber off. This
g1l ylelds only u partial ordering But it may be held that this partisl order-
ing suffices for all cesss which will actually arise, sinco rotention of the
gtatus quo should alweys be inclydéd in sets 8 which ere considered. This matter
reqaires further investigation.

The ditficuities with the second vorient of the compensation prineiple which
erige aven in the case of a comparison bobween two altemnatives have been pointed
cut by T. Scitovnky.14 It may be noted thet the real force of Scitovsky's
argument is not Folt until at least three alternativoes ers ccnsidered, for there
ere vavious ways of eliminating the paradox for two alternatives. Thus, fe
nay say vhat chang: is not permitted urless compensation is ectually peid;

“he ovjscilons notsd sbove to this procedure only epply wisn nore thean two
nlterastives are concarned. Or we may say that one situation Is better then
enother only if ths compensation principle says that 1t is betier then viswed
in both wuys; otherwise, there is indifference. This lusi statenent maylbe
referrad Lo as the Scitovgky form of the compensation prinqiple. It is eeasy
%o show by means of en exemple thet indiffersnce defined by the Scitovsky form
of the compensetion pr1nclple is not transitive.

Exsmple: Suppose there are two inclviduals end two commodities; et
(x, Yo zs W) mean thet individual 1 has amounts x end y of comnodities 1 end

2 rospectively, while individual 2 has amounts = and w of commedities 1 end 2,

id. T. Soitovsky, "A N te on Wielfare Proposiﬁiona jn Feonomics," Rcview of
Econcmic Studies, IX (1941), 77268, See Possibility, p. 3. ———
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respectively, Let state 1 be defined by (3, 3, 2, 4), state 2 by (4, 2, 2, 4),
and state 3 by (4, 3, 3, 2), PFurther suppose thet individual 1 prefers commod-
ity bundles (3, 5)» (5 i). (3, 4), end (4, 2) in that order, while individual
2%s ordering is (3, 3)., (4, 2), (3, 2), and (2, 4). Then it can be éhcwn that
%ﬁe Scltoveky form of the compensation principléa melkes stetss 1 snd 2 indiffarw
ent end also states 2 and 3 indifferent, while state 3 is prafarrad to state
1 end indeed by both parties.

fay use of e compensetion principle in which compensation is not esctually
paid involves_tho'ﬁse cf tastes for non-~realizeble altermatlvos as & measure
of intsasity of wants, Buit the essential difficﬁlty is that tiaey measure not
the intensity of desire for the scclal state by its=lf but only the relatioan
of thet intensity to tho inteﬁsity of desire for wealth (or whatever commodity
the compensation is paid in.) Thus, in comparing two -states, one of whieh is
not ooupetbitive, the result of the compensation prineiple may not be inyariant
under changes in the commodity in.which compensation is csrried cut. Even in
compsring two compstitive sltuations, this may be true if the chenges involved
afe lorge, sines only for infinitesimel chenges are the merginal rates of sub-
stitullion equel, I believe this argument tskes on wdditional Torco when it
is pealized that any given individuel cnly consumes & few of all possible
commodities; If any commodity is used to measure compemsstion which is not con-
samed by some individual, the merginal rate of.subatituticn between tﬁat commoﬁ--
ity and wealth will‘noﬁ be thé same for that indivicdual (in generﬁl) s for
othors,

In a vaguely intuitive way, it seems to ma_ﬁhat_éhe fact that alternse-
tives, s defined.here. elready include all-6f §h$‘rolevaﬁt'olements pre=
cludes using'cumpensating vgrigtinns in any(oﬁe‘compbnént a$ an effective way
of measuring intensities. I believe this is essentially the same point s

that mede in the last parsgraph , but I am not sure,
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It mighﬁ‘saem that the Scitovsky form of the campensabion principle could
at least load to & pertiaml ordering which would cover more cesos than the prine-
ciple of metually paying compsnsation., The work of Hicks and Xuznets discussed
in the ncut section mekes this sppear likely.

4, The ¥aluation of tho Sosial Incomb,

The problem of evaluating the real soocial income is one stsp more come
plicated than the clessical welfare economice in that it requires & judgment
s to tihe sociel preference baotwoen two stotss to be made not on the basis of
a Enowledgﬁ:mf the indifference meps of all individuals but solely on the basis
of obssrved price-quantity deta in the two situ&tionh tmd possibly in other
givuetions, but In suy cess only in & finite number of positions. FEwven for
one individuel this is not always possible.ls

Ln important series of paéers by Hioks snd Kuznet316 deals with the
problem of et lesst setting up a partiel ordering umong the cbserved positions
of the sconomy. Hicks seys that stete B ls better then stale 4 if {here is
some redistribution among psople of the totel quantities'of ell commoditlies
produced under B which would make each individual bottor off thon he was under
A«- As & sufficient (tho uvh not necessery) condition that B be better them A,
he edveness the following criterion: Gompute Laspsyre's (pasa~year welght)
and Peasche's {current~year welght) price indices for situation B with situation

A m8 base. Deflete the moncy national incoms in situation B by bath indioces;

18, F.A, Samuelson, Foundations of Economic Analysie, Cembridge, Mass., 1947,
pP. 146-188,

16. J. Hycks, "The V,luation of the Social Inoumﬂ." Foonomios, VII (1940),
NeSes 105—1%4; idem, "The Valuetion of the Social Income = 4 vomment on
Professor Kuznets' Reflsotions," ibid ., Xv (1948), N.S., 163-172; S, Kuznats,
"On the Veluation of Social Inoomse = Reflections on Professor 8}cks' Article,"
ibide, XV (1548}, N.S5., 1-16, 118-131,
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if both deflated figures exceed the netional inocome in A, B will be better than
Ae. Kuznets agrees thet if there ars no changes in populeticn and if every
sommodlty is consumed by every individusl, then Hioks's eriterion will in fact
meet the bese reversal test; indeed, it widl ectually be transitive and so
establish e pertisal ordering.;? I have not héd the oppdrtunity to sse how
rigorcus the proof is.

Ls a final femnrk. I would suggast that, just as in the case of & single

inéividual 28

it 1s likely that e mors inclusive pertial ordsring can be
obtaired if in the comperison of any two states use is made of price-quantity
ouservetion in other states (which will give a better pioture of ths ine

difference maps of the individusls under the sssumption of constent wants) o

17, Kuznets, ap.cit¢. 2“’6. 124131,

18, Samuslson, opecit., pps 161=153,



