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4. SCRVRY OF BFRNGULLIAN TTILITIES AND APFLICATICEE

1, Goneral Introdostion o Utliyy Thecry

1.1 Infcimsl Dezoriphion of Utilify
Tte conesp’: of utility has had & carcer in econxzmic thecxy datding

at losst from Adam Smith,l during the ovarso of which it hap undergom meny
important medifications of wmeening, Bofors entexing into the devails of ths
goocd fic fams 2hed the ubllity comcept has iton, wo shall try $0 indirebe
the agrmon cove of meaning. and the wypss of prdblewms in vhich this comeeps
hag daen uscds

Ist 4 ve an individeal who is at £ given #imd prageomted with the
oseessity of choooing azong o sel of alturpuatives, B. "32"'”-’3n° 7o ke a
svecific oxrsois, SuDeose A ip Ir, Jones who is &k the narkee 2n? L congiders
ipg which o the follozing three items 1o huy: g sizak. foxr botiles of wllik.
or & botiis of wine, thich ave Bq,Ey, and 12.3 regpactively. To a certain exs
tew ¥r; Jeroa? ghoica 1il) be determirod by tho prices of the items, and
the amornt of momey ha beg, but o 2 coritain extens elco hia choleo will be

SSoaraiicd by e vailue af 11850 Cemodivits o h

expoct thge hic choice will depend sWisiy onm his valuaticn of the comzedibies.

Anothor ierm Tvaguently used for thig sukjective valuation of the differont
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sldornetives is ukility.

Tho pricegs and on tho udiiiiy of the itesEs for ham, snd im the cage in whith
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the pricss cx2 adl eguel; he =331 choves that iism with the grealest vsilivy.
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Ths example given abova is iypicol of ths way in which the notion
of nkility ontorz irte = isrpe aves of problems. Thuse problems all irvdlve,
in one Wy or andther, an elemen’ ¢f chwice, rede by ons o more individvale,
g a seb of soveral allswoatives. It is then usuallyr asswad that eoch
individuel possassss o wbility acsle by which he ronks the altermativen
according to roater cr lesser ubtility, end vhat tho actual cheoice made Uy
Wim deponss in some fixed way upcn the utiiily raviiings of ths gltermatives
prezented.

Whon we ciwdne cur originasl exaswple more clossly, we motice some
points which bring out sozc of tho major Aifierences Batween various SO

onts of uhility, Ws ginted that Mr. Jones had thrse &l cernaiives: o buy

a stegk, fovr botilas of milk, or a botdle of wire. Bub in most cases, a
consume? 16 not faced with that sord of choicss Ko can usunlly. within the
Aimite of hip budgsh, tuy all of the lremg, or any cumbinsiions of them which
swits his fanoy, or nams at all, Hencs in ordar to take Lull acscount of
¥ro Jones' praferancog. we magb includo in tho gobt of pliermtives, .a-,,uoE
ail the svailnhis courses of acticn ko can poosibiy cake @@ this oceawic,
In cur exumpies then, we most inciude a0t only the ndilities of steak, milk,
and wine, bub the whiiitics of stca¥ asd milk, stock and wize; ete. In the
rast it was frequenily ssoumed by eConOmAsLs Thab im ordsy e obiain the
uwtilidy of & ccmbinabticn of two ilsms, esuch as steak ard wide,; ib vas suffi-
cieni simcly o 2dd ithe otparate utilities of the itens arithzetically.

This pavrtienlar assuwmptien ipoiles aar sather special ssmumptions sboub the
aature of an individuollc uvilaly scoles. apd thess were inoreasingly criti-

0’»;\..'...- STITE® wve wsmon —een ow  cala e s on
saired unGid tac ;.S"\ZZ‘{‘;LU&: or addilive JbIlivies was ?.;.uwllg absndoasd,
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Two sizpla exsmples shomld ha eaongh 0 conwinco the reader that of leagh
in certain capes wWnis hypotbeglis is absurde Let it be regilsad 4o find the
whilaty of a cainstion of a phonogeaph ard a collsefdon of records. Clear:
1y %his cpnno” be the sum of e viilities of the pbonograph and records
soparatoly, for each #ithont the other has no valas, In this case @w oSy

mav thzi ine i ftems cempliment cach other, In cothor casss rairs of items

may CEEGle win sach oingy, 25 for example, wistvwatehes and pocketewaichics;

e

that is, the widlity of tha ‘wo together may be less than the sum of theiy
seperats uiiiriies, Moch controversy in the past contered in attempts to
dnfine indepondant sevs of cummodltiss, that i=, scto of commeditiss for
wnich the utllity & 2 combivation is the sum of the ulilitiss of tha ele-
ments of the cambinaiinn,

A szoond enmnpic ecomuradicwing the hypothssig ariscs shen the Ccou-
bination conzists of u mater of umiis of tho szwe item, Undzr ths hypothesis
of additivo atilities, e wiility o n loaves of bread mist bte
Ve U a0e v B (B Limes) o mi where u is ko utility of one loaf of bread
HRETEEy MOSL paovle would deny that & thioweatd Loaves of LITsa ate 1 ohous
mand vimes 2y valuable o thew =g one loafs 'Thig example is, of course, o
spodial cuwd of eompsting cummoditiss, Here e loavee of bread; lifto the
wriot-weboh ard the poviwt-wmtobh, compets with aach othaey in the gonge that

one, or &b masl; a fow Joaves of traad selisf{y tho cusbomerts needs, and ihe

i

remaindsy hm»e vasy Litile additdonal widlity. By applyinz gimiilar yeassruog

w0 tha demsrmis for all camnoditiss, scontrlsis weys led vo the prinscivle of
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ﬁ dimrinighing 2wginai culiity. which has pleyed o prominent parh i ohn classio
cal anslysic of oonsuany hehavier, Th. princiele of diminighing marginai -'
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utility statos that tie utility increuse with cach additivmi orit of 2
givan itsa deuznes smallicr the larger the 40%Z0l smount of thet item elreandy
pressnt. Whils this formlecicn of tbs prinoiple is cpen o chjections wnich
w11 b brought out latar on, it can be reformulated o mwt them and yiald
eemirical implications in a field which iz otherwise rathor barren of thom.
Going biack to Jopes again; vs spacified thet his choice ospends
partly on his utilily scale, btub peritiy Sise oo the rrices andon hog much
aocnsy he hase A3 long ac ue do not spuscify precissly how his choice doponds
an the utility scale, we have a theory without predictive value., In the classe
iewd, theary of comsimar behawiaz'sl “he consumer wos usually assmesd §0 soond
hie morey in such & way that ths s6t of items ouzchoged had tks gvoatost
utility of all the soua of zondg which: could havs vwen purchassd within e
customer?!s incans at vhe given prices. Thus, i tho classlesl thaory thraoe
variebles were involved: prices, wilities, and income. arnd it was ths taslk of
clagsical utility theorists 40 discover how chanzZos i ary of thess woald
affect tho consumeris buyiug patiern. Ib ic possibles aud 1t has besn domne
br many medexn theorists, to teka o difforant tack, reducing the set of rolew~
vacb varicbice from threo o two, Again the consumer, oF any agend confyoated
with a choice, casosen among a sev of puswibie albeviative courses of astlon,
whieh mag. as tefore. Include burinz steak, miik, or wins, Hewvey, in assosse
ivg the untility of a particular sliternative, say bdwirs & sbeak, e considars
the nellisy of ohe entire act of porenast, This: incdludes pob enly receiving
the gtealk, btul paying over the prics Jomixede Tig JAlTerento LOLNEOD |

o types of aalywis lics in the fact thet in vhe firsy coss, the valuabion

|
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of the particular alisrnative, depards ¢nly on w individual's likieg

far pilegk, whareas in tha second case his vrination must include both dis
expected gatisfaction from the steak and his valuation of s moncy Lo pay
for ite Thereforc the price does noi onter dircotly in the second cana =22 3
Tariable which dolermines Zheics.

Goviously this suppression of the Veyriahles of price and incoms
does not eimplify the problem of expleining and prodicting congsumeria tshave
jor, siuce thes: verieblies gtill affect it, only nGy ty way «F efifecting the
wtility eealo Lieslf, walch in the other mnalyeis had hsen considered inte-
pendent of price and inccae,

Cur (ormalavion of the problem of choics has now roached gubstanzie
aliy the staddard mnodern forBr every andividuod hac a utilivy scale by which
he ranks sil “hings, and wien presented with a choics atong a swh of posaitls
coursss of gclion, ke chooces that slternntivo which is highest in his ubiidiyy
acalso

8o Zaxr cur dlscussien has shown us that awm of the major diffevrsnces
batween vorious ulilily concepts daes i the vyps of enilily shiich s waken 0
he ovalnatad in tha Fndividnalle uiid 47 seale. In our origipil oxample.
gertein irdividoal items of consumpiica wore vanged in cordar on Mr. Jonsst
weility scale, Howevcr, it was found woeossery 0 include not only individ-
wal itemss bus also all the possidle cambinations cf ths bapic dtems, laier
it was guggenied vhat the alterpetives raoked should bo nob simply the possi-
ble vundles of itewy Lo bt bought, bulb the totel waiiue of the tramsactians of
buvine ineludeny the value of the money paymont as well, Thsge three Fimds of

ditermtives 4o not exbangi tho sosgibilidticy. IT a theury of choice tia ©6
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encorpass cheires wiris in AJ1l situatiung, 3% wwrt include amccg ths sntties
rar¥od all e kinds of alternatives shich mry by encountersd by an indivie-
ugl in ths process of making a decision. Sofarmhmunticmdon’lqtm
individunl mewing decisions in his capagiyy a8 ConMIRAT. Bm of comrse
individneis maks docleions im cllier than toying olisations, u‘ﬁ in siturbicooD
whexrs the e:c.‘"mg,a of mongy i only an Ancidontel fsature, such ag wheliwr
ta go %o & 0ovis o stay home and work, In SOmo Cases. it sesws ruasonsble
%0 congideyr ax the allsrmatives ¢o bo ranied not the particular acts which
would bo aorried oot a5 e conseguancs of & docimian tut the Yuture history
of the ingividual which he expocts to bo conmsequent on bis dscision, For
exmple, in evaluating the utility of a botllo of wine, the Individual would
consider noht aly bhis liking for wims, bub 2ll the copsequancee he considers

am

likely to £cllew foom 58 puccuasss Of convse, thig shift from considesing

nob only Ghe Ismsdiate cmagsquencos of @ degision bui 2)l the expegied sSco

sequanens thvcagn tims 3is only o change ¢f terainslegy. sines most pocglde
tacitly intlude thoss dn delomining the ubilily of an dltarnstive, Same

sach conddarations must bo invoived in tho calemiztion of tva Wildity of

loging o dollar ir prgivs for avv fien, sinen for nosi nagnle 2ha valne of

U o e

o dalligr 1dss only in wiat it can be used for, Tekiisng the get of aligrnatives

A T s S e Sho Leade & IS D e N P
tc bt possible histories suphasizes Mie fach that the witiliysy of aor pariics

vler decision cepends not cniy on Lz act of buying or tho immsdisie satisfocs :
Wons of Uho purchaze, ut on all the conpegqusncss Gapociad o aocoraw Orca

i, }

Frem tho conedderation oF hislordices as ralsvact alteornatives we
. are lod ¢o copuider ~Uill cacther kind of prospects slisrastives invalwing
-
uncesteintios, probabilities, or visks, I, in owaliuveting She viility of ,
84y, wying o 0aYy 6 person HMus% oK LG secowrt il the consequencsg of
]
3 SR RN AR T 4T
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thig purchass, be must connider 2 mader of pessibilitics -» suth a8 being

Parvienlsrly diecar«cut exarclios of risk sitvetions aripe iin gambilmy, ii wkdech
all ths probotilitiss may L= knwm cxactly, Suppose that & men is trying o
dseidn whether or net to biy 2 lottery tickat costing oy dollsr with ymroho-
bllity « 2f winning n dolioTs amd proosbidddy 1oy of lesing the dollar
Be pays Lo the ticket, He muet then compare the utilities of twe differoat
fatnres ia his offst to decide whether or nob to buy the ticke$. The fniuvra
invoived in not buying ihe ticket ia cortzin, at lessi with resgpect io ithe
aatesee of the lotiarys IThe futuse involwed in buying the tickot ie an uadeds
tuin combingiion of bso othwer certxin futuras: the fature consequent on losing
o2 dollar amrl ths Sow conseguert on wimming tho z doliars,

The inclugion of uneortzin futures o )l o csricin ones emonug
ixe cot. of progpects or altsrnatives o which the iudividusl assigns wtilitice
wouid be of Little inicrset wore it not for e fact thal, using swwe very
risuaible assumptions, a very sihizxde rolation may be sstablished betwear the
utilitiss of sors futwre progpects and the utilities of uncertain canbinations

AL $haca escarmennd o Témreys $tamem ~oayvewems,
NOA RN LA Serruwuw g & de \elS  LBANS

v S memes QE PAT T Awrs e d SAha mACTAEer AP
OO SN VAIAPT oV & Vbt i  weith W WA sl sy &

a comoinabicn of 4o praspects. El and E2 with ubtilities Uy and 2, respeciive=
1y, combimend tv a sligle wivtrtsin psossoct of El WL provabiliyy « and
E2 with probability 1« o is ciuply a3 =zpocted valwe of tha uvwtiliisses of
these prospevis: £ vy ¥ (Lo «) wye Uedlidy grales which have the properiy
that the uwellity ¢f o prebebility distoibution of sure pirospects is the ax~
pected value of the utiiities of those prespecis are callsd Baroouiiien
utilities aflor Daniel Bernoulli who was the firat o melie such an assmopiion,
Throughort the forcgoing digcussion, we have agsuwrd Suab Uhe ogsmi

confronted wiith a docision is a singlo pDersone, For osfcholoficel r2a8005.
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perheps, it cceme moet peagonudie to syply utility theordes 45 individasls,
sinces we feel that we have scme insight into tae joocans of dxojalion melking
by them, Thore is, howsver, nc logicel reason vy a utility type ¢f smalysis
camot bo extended to othor typos of sgunts confrontsd with the nocessity of
moking degisione, such ag :amies, business onterprisas, and govermsmte. In
the iweory of consumer behuvicr, the basic congusor umidk for many palposes is
taken to be not ths simgie perzen but 4he housshdld he repressais. iAo YIis
case, it is appropriabo o tallk of the ubilify scale of the housshaid, and
of buying %o mxdmwse tho utility of the houschold within the limitations
of the hounrhold?s incars, The fact ihat wo assign wbility scales o organi-
gaticons cowposed of nany people vhe will in gengral have nidlity acaies of
their own biings up ancther preblem hich vo oaly meniion herse, This is the
quostion of howr the utility ccale of an nggrogation iz reiated s the whillyy
seales of the imijvidusiz eomposing i,

. Ied ne rennniiulate ey wbility theory ard sare of itg rsiated pro-
bloms, The theoyy imrolvaes an agent, A, confaronted with meking a decision
smopg & oorisin seh of pousible alterraiiver, Bysoeeskys thoze being variously

interproted as actions cr ag e ouitcoisy of zit action, A ranks the sltews
ratives accordinmg 0 a uwidlity scale. and soleots that with the hickest ubil-

-

itve We have soen that the individual, A, moy stand for differsnt sarts of
et tisg, Doth Llwan and AS3NATINLSAEL, mad thot too ol of cltewnotives,
Eqj00aEy, 5y also bo diffexontly interpreted in different tvpes of widlldy
theory. Ome farther question, not so far raised. im that wiich 208bs Wt
sort of thing the udility scole ise

Vi 00N go SGme (Asnanc® Al sur answer ©o tiwo last questlon Lefore

erziving ot the limits of comwomsrsy. Again, it A be an sgent conframted
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J
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with a decigien among eltoruatives E?EZ:MQ,En.-, We aggumo that A renks
the allernatives in oame wamner by prefervence; that iz, for ary two alter-
matives, Ei a:g!E:i. A is 2dlo %o say eitder that he prefers Ky to Ej o
EJ to B,, or that 2 iy indiffsvers Detween them. Une 2opddidion placsd on

the udllizy acsle must cortainly bo that it weflect A's prefereonse patiern;
that is, if one alteinaiive is prefarred %o ancthor, tha fivst must have greau-
er utilily hsn “&: szeond, amd if the iso gliermatives ars equally preferred
thoir otilitées msi e equal, Wo can fomalize this condition by geyieg

that & uhildty seale 33 o funciion, which we degignate n, which is defimad

for the sub of alternatives E;seeosB,, such thet for all i = Lyesesh: n(Ei)

iz a reel mmber, and vhich must satisly the following sondiclon:

Thore iz =o controversy in vhe charactsrivation of the utility funoe
tion *o this painb, and it ig vorth pointing out that oven such sn cpparentiy

trivial eond 4ien g5 (1) has soae empirical conseQusnCos. ITHS WASH AEpEEiant

comnssquenc» is thzt thne indiwviduolis preferenco ordaring of the alterratives

EZG3% be Lransltive, i.Gey 1T E:i_ is mwasierced GO IJ_.i and B, o I, then Iy
5 L3 3

musth bs preforred e Ek. If this wora nct the cage; and there existed some

"preference circles® such os E; proeferced to 30 I-:;j 10 By and By $0 Eg

then no funcidon u could exish satisfying condition (1)s The requirswent of

transitivity s often waferred to as the raquirsmeny of conisiency.

Houover, reguirement (1) is rather weak, aines if u ias any funsiion

satisfying (1), any other funciicn v, vhich satisfies the condition that
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for all x andl ¥,
(2) vw(x)> vly) ii and onmdy if u(x) > uly)

¢lso satisfics conditdsn (Ljo Thus, for axemple, the Zunctions 2n, e 3
amd ¥ algo zaviafy condition (1) Ay two functions satisfying condition (2]
sra spid to te monciomically reletsd, or one ie callad a menctomic transe
famation of the other, Couditicn () 55 satizilied by evexy monviunic tranm-
forsation of u if it is satisfied by u. and we soy that condliion (1) dafinss
a vEilisy Surchion uniquoly oniy up ©0 o monstonic tiznsicrmalion. In general,
if a conditiicm is givan which defines o fanciion, u, only up to & momotonic
trensformndion, W only thing of sigmificance abont the velues of u avre the
ralative megritwiss of u(x) and u(y) for awy two argumants, z and y, for
wbich the furckion 5= dafinsd. The ebaclnto magnlbude. u(x), or Ui meeriogd
velue of the diffevenos u{x}=uly) iz gencrally witheul sigvificanso, gimce

we ean alweys replaed u by another menctomdazlly related function v and have
9({x) nid v{x}~rly) pepmwe arhitrary values (ap ioog as vix)eviy) has the

game sign as u(x)eu(y). Throughaut the histary of sconcmice, other comditions
haw: besn pliced on the utiiily function, bul condition (1) is tho only ome
on which thers nas boen gooETaAL GEIGSTENLe TiOME GCONcmists Wi caw 10 boe
licve that (1) is the only moaningful conditvion €0 Le placed or the whilily
Fusstdon wrn often lod o the oorolugsion hat 49 would ©o botter ©o discard
the willty fuushion extirely, and work directly with the individual’'s prafor-
epce pattarn. singe vhe wiility function $O1ls vs no rars then tho prefexence
fumsticn, and has the poychological disadvantage of sppearing o contain more
sigrdficance than it actuslly hes., This pogitdion knowa ag Ordinalism boczuse
it holds that the only significance o the utilidy funclicn is the croering

it a2ssligng ¢ the alternetives according Lo thoir uitiliity values. Combrasted
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with the *ordinalist school? are varicae Ycardinsliet schodls® which by place
ing additional restriotious on the utilily function, are avle to defim util-

1ty fucctions with mors signifiicence than the crdering thoy assign 4o the alter-

natives,

Becauss the uliiity funciicns dofined by differsnt aets of conditicas

often resexdle each other in matheratical respacts, it has sopetinss becn
apsumged that the fanchlons deitinad by two diffevant sats of corditions are
the seme, Logiesidy ¥=rc is no voason uuy this hwild be trus, and if it
is tvus, it cizuds 1o pecd of a rigorces Justificaticen which is not uvually
given, This last revrrk wiil be emplified beicys

iy sarly dccnomistst ozsurnticn: that the ultility of a combination
of irems is oqual to e mum <f the viilities the itemg wos sootlichad
earlier. We can exprecss his asguwmption i ters of ihe osilaty funciion, u,

as follows: 1c% E; and Eg be w10 detinct congwaption itams. and let

Eiu‘iﬁj be tho item wikiech consisis of F; and Ej togethere Then

(3) uf.Ei"Ej} = u(ﬁi) + u(Ej)'

Congition (3) on the ubility functior is cleardy wmuch stricter than condiision
{17 in tho sense that mamy forctions which satissy (L) <o nos saviafy (3)e
The goneral problem of dotermining ths seh of functiors satiefying (3) is not
campletely sdlved; hmevor, vltk & fav additicnal pleusible asswipllons
(including condition (1) 3t can be showm that the functions satisfying

thsse agssmpiions are unique wp to meltiplication by 2 poaitive constante
That is, Af © satisfies these conditionz, than $ve ouly other functions v

which 2lgo ontisfy these conditions wmuot satinfy th

() v =im
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A s*p of conditlons shicn restrict tha utility function so par<
roully a8 thoss satisfying equatica {l) soove are asals to yisdd @ cardinal
msasire of utility. A parsllel exmple of a cardinsl measure i3 the came of
asasuremert of phyvdcal mess, in whizh the sctozl value of ths mazs mesasurws
nent for any perticular tody 3o determined onge & unmit of measurarert is
ﬁndo Similarly, under the conditione meniSaped above, the maasuremant of
ity io nwiguely dotermined once a uvnit of msagsuremernt {ofien oullsd 4
utile) is fired on, lioat of the carly econowists aszumed thui utilities,
3k most of the phusissl measnrenents knomn to the sclence «f toeir time,
ware esvdinally msasurable., From this asgumption 3¢ was eagy for them to
taks & still farthsy sitop and essusee that thc udility measures of differend
irdividausls ware carparzbles That is, i wes assumed that it is msamingful
to apeak, £~ oxxplss; of ¢ given altevnative 83 haviag twice as much wHiiiy
for individual A ag for indiwidos) R. Under a utilitarian gyctem of otkics,
ia which ethical good is based on fagivicual utdilitiss, whe loterperscasl
comparability of otilivy scains wnidd rmakc il possible vo SAEBUN hs GuWllitis

of individuals so ar to obtain 8 teian social wrllity which conis be mado

M1 SRy are S e

the bagis 6f gogial policy tecomusndations,

Thip Jast appileabicn of =bitily Hcory 4o proporiy o purt of

wellaze eroncnics, which ig $het })al‘i‘» cf cooncmics which tekes foi Lo

task the recousendation of social policy in ihe ecancomic sphors, Becanse

5 R e e e e,

o itho utiliterion hent of pravailing sorial philecophy in Englend and toe
Urnited Statos, theoriss of welfare ecouomics in thege countrics have ofien
been hased on an wisDiyisg uwbLilliy thoory,

On page 11 shave. < sliudad fo coevieian aifficuitles in defining

£z . s
3 a social wlfsrc funclich banced &n dhs cardiani viildities of individuaiuo
%
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‘ In gemoral, curdinal neasures may be defined in ssvoral weym, depending
on what canditions the niility funotion is expected to satizly. As we hzve
seen, condition (3) wtk a fow additiona). assumptions defines a cerdinal
messure of \iility. The eemcval tlsory of utilities with risks leads Yo
anothey cardirel measure, Vhich is $o be taksn to be in sane senss as the
messure of the inmviduniis good? Ome should note ca reading over the eon~
ditiens piacad on ths utilifty function that these do ncl uccessarily guoaractes
that the function estiafiring the conditions yields s true regsare of the
amoun of aatisfaction which tho indiTidual oxpacts to gain from ths ranmd
alteenativenss The posaibility that a given cardinal whilily xsasnze may
not be 2 measure of the individualis goed hag been grounds for criticism of
many propossd eardined wbilits- siaures.t Of course, this criticisn wouid
be pointless if the cardinsl utility in quostion ware intended omly 4o
predict the behavier of individuals, or ¢ predich gereral consumer trends:
often. houmesT. b2 main reapon for cansgtrucring cardii~l viility scalss has
hasn in order o ugs them as o busis for poiicy rocomendetions.

Ctrer schools of welfars econamics attempt 4¢ duild social policies
on cedingl utilities alono. A rather simple use of theses in this commeciion
i3 in vobing, in which, in ite sisgicst fcim, each individuzl indicatss which
of two alternstives Yo prolcrs, Clhay wére cuipllcalsd schemss have bpean
conmidernd, whith will be discussed in seckion 3o 'The questlom of vic
iegitirecy of comawing ordinal ntilidty sesles of individuals may arise heve
just as it arizes with mepact‘:%b cardinal utilities,

We have now brisfly outlined the main erses of applicaticn of atilivy
theory. Ons area involves the rroblems of explaining and predicting indiwidual

ﬁ 1o Sena éogos Viﬂw {303 i
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behavior in chuiew situations on the assmmpiicn thal this behavior ie in accord-

ancs with & wtility scale, In this area im jrciudsd & varisty «f theczias
which are roughly subdivided as vrdinal and csvdinal ccocdiag to the condle
tion: thoy plesz oo the wiildiy funciione. The azecond pujor arsz includes
apraiicstion o prediems involving the agoregation or capariscn of individuel
atilitica., In this arsa tco, the theciies may o based on sithor ordinal or

cerdingl udilitiss. A second way of subdividing this area is according to
wbesthae the theory is normative or descriptivo, YWelfara econcmica. as &
heory providisg cegulative (i.¢., ncrmative) principles, falla in the first
af thcoe eategmriss. Until rocently welfsre econcmics was the only diseipline
making uee of utility ia this areca, Theve are now, howver, soe theoriss
shich £211 into tha descriptive category of this sscond azea, These ithsoriss
atlempt t0 SoscTibs the way in which interaciiorn inflwenoss utilities, and in -

vhat way utilities of individuals mase de aggrogated to form & growp utility

P - | T, . B . T sl T L o] omerendn) sum . waa) ‘
GBSy am: wms 45 OUv CmSSrnsd WiER sggpogotion protlcms and wwelfaie econo=
nicse

1.2 Formiliestion of Utility Thoory
We huvs now reached g point in our discesgion at which it mey e
profitable to introduce a few foarmal mathematical notatlions for same of the

IBpOrtanG CUIESpLe W GLAlAl VIBllyo 140 T6SG51° wiil DS esswmol U WO
femliar with such ciementary mathematiecal notions as these of a esbs class

menmberahipy reilction, furetion, real mmber, and iho slandard mathemstieal
notations £or thess.

We shell be congarned with the utilitiep and preferances of one
individoal, X will denoto the set of alternatives which are rauked by ths

]
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iudleidual. Previounly we have denousc the sltmmativen bY EnsceosEpt howe
avae, w3 o nobt wich to limit o altarmaiives {0 a finita or sven countsbly
infinite nuwdor. I case we want U6 includs probability distributions of
sure alterraidves, thsre must be a cuutinmm of alcernativess therofore K
is ap arditwery non=amuhy aate

The iadividnal®s preferecace~ui-inlifferente relation is dercted by

">% Thos if x and y are olemonis of ¥; thep

x

[RY]
t<l

L

means that the icdiv: dval either pociin ¥ o ¥ or is rfifferont betuee: &
and yo Hercoforth x > 7 will be woas as fx 15 preferved o indifferent 4o yof
We s taken whe zolaticn of prefertacower-indiiference gs basic bacausns boih
the reiation of prefurence ard wha rolaticon of indifferancy are dafirsble in

termw of this one relatiocn, R o W6 alire tho indiffercans rolation for ko

individual, denotsd Faut og follionm: for il ® and ¥ in K,
{(6) znswy = ae T2V end 72 X
Tos profercpce reloticy; © >3 1g delired 3n terms of #2%  and Yao¥

for ail x ond ¥ in K.

5 s -y
(7) >3 2 ;p x> and rot 3&_,37(4-'

Pinsily, "u* denstes the individualls wtility fumction, Than, fop
a1l x ¢ Ka~a(x} 1o 2 roal nutder,
%o cball Saim X

n notlreon in an ev@mnéé.- Yrootdien

- e —— e+ s o

of atility.

{1) Thie ic read: Ux is pre.rmd % y" and msans i irdividual sithep
pz-efem % o ¥ or is indiffersat dohvien thowm, but be in not inddffersnd
43660 YLD o A0 (ke ciapllifiad ruiding. 2 S prefervraduorerndiriersai
o ¥s 2u% g ap oo uxaiterent ko .,
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%o are now in & pooition Lo resials formalily scee of the fundameatals

|ﬂ

of atility theary, and somw of the dafiniug features of its variantse In

*}.a

Veww  aseins

53

of conemmar bobarior with which we began cor discussion of wbilily
theary., we ore concerned with a2 single individual. It 1s trus, that irn onder
10 be usefal. to econanics, the conmursr theory smicé bo applicable to a lsrge
nmmbor of people; bui ip this cegs orly ap a statistical aggregate of e
behavior & incependent ngenig, Thorefore, as a first approximation, tue
provien of predictiny the behavicer of an jodvidusl is solved for individasis
who aro assumed to seh irdepondenily. ond from thesd the soncuwmitica pattorns

of ths cammmily arc dorived, using cuitable ssswpiicns sbowt uniformity of

Differences batwesn approaches to congumsy Lohavier gppear wn Lho

aifferans Yypas of ontities isken to be muribers of K. Taoh interpretation

for ths olnugg X leads o & differsnt tgze o€ =tility theory, Beolow ars
2t § 2iMeennt Iuntaynrosisblens of o oand sems dntipsadinn of tha ftnon of

Uil d TR eIV SIS IR G wr VL MS wa Aa) s e sl e soSE L OWED Yg e —— e
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wwamties with gilch thoy ara coscciatod.

() K 4 the st o2 camodity bundles, This 12ads o a thoory based
on i sndont vaziahies of price and dinceome which Lugoter detesnins tha
sat of possible altorzatives fron which consumers may cao0ss, This is the

usual indermrotation in the classical theory of consumer behaviore

L)
()

3} K censizis of comnodiy bundies togothor wiith theiy nrices.

7o oxistin: thoories arc bazcd Aivantly ~m this interpredation, bad this ig
an intervoirimy stoge botiwen intorprotations (a) and (¢)e A consumer theary
based on interprotation (b) would wo meeh Jdko ths classies? theorys in facd;
ringgical “Wlwmsry can be imdorprotsd in Uilio way. mhisye the udilily o oonsy
$2 incleded with Wb wbllity of sy commodityy bumdle to devorsine itm todal

utilit; «,"‘ The congoptual difforone~ vtetwmen {c) and (b) is that in {b) we

1, Seo far owample, Swmweligwn. (257 n. $9
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con=idar the total utility of any diteynmative aot, which, if ¢he auh is
buying, inciudss payeant of the price.

{e) K consiatg of total historics oxpeciad Lo be cousegunt on oy
given degizicne The only difference between (b) and (¢) is that in (¢)

attention 48 fogused an the congequsnces of the decigion, and in (b) wo appear

to he concsrned with the decicion itself. We wouid ezpect that the utility
arrived abt 5n each case would bo the zzxme, vhethar we wers to fongider the
actual decision: or the couscquences of Hhe decisliun,

{d) K containg, in addikion to suro alternatives like those of (b).
nrcbebility distribulions over thsso alternatives, With suvitable arxiams,
this intermetaticn leads ¢o the theory of Borumcullian utilities mentionsd
oL paZe To 2nig theory is then used to bondle problsms of individusl reac~
Wong o risk, such ¥5 in gomes, garvding; and purchage of inorarso.

{6} & vouteins histeries as in (¢), and probebility distridbutimg
over histories, Like tho difisrawne batwoen intezpretaticns (o} and {(b),
intororeialicms (2} end (d) do =ot 2iffor as much in coalternt 55 in omphasis.

In parts 2 « §j of this raport wo skall to concernsd principally
with theoriosn of utilities wxisr rigk; sinco wo sre omititing the classical
theory cf consuERer coRavicors VWaon ¥ CCEO 1o wrifavre cconomics, wo chall
spcountor oh331 ethsr interpreteticss for the clags K.

Ao we hews ugsed thewm so far, the pirefercnce-andeindifferance ralee
tion and the dorived prsferencs raletion have been nothing but stepping-
stonss t0 Um dafimition of ho udility function, gimer the utility function
tolly us ait ieasth o5 much ghout the individeal's preforonce Liold o8 doss
the preference ralation beeanss of conddiion (1), (pzze $). Nevaerthelsss,

we heve paxnted oub wat "c-ha relatian R past satisfy corvain conditions in
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ardor that there exist any utility fuociicn, u, which satisfies confitian (1)
One o these oondistis=s on 4ha relation > is tho requirezent; of consistanny
mentioned ou page 9. This reguivament can be formalized by the conditicn
that = m=t Be o wenk onderinge, In order for R ¢o be a weak orderirg, 3t
mst satisfy the two conditions (8) and (9)-

(8) Forall xand yin K either x> yar y> >3

'
T -
imply 2 2 %

(9) Par 1l Xy yo and 3 inkK, x>yand 5z 2z
The conditien imposed in (C) states tha® = i¢ 2 conmectsd relstion; in none
formal langnago, & conmscted ralation io ore sach that for auy two iteme
x and ¥, eithor z stonds in the givon rels¥ion %o y, or y stands in that
relation $0 ¥, The requiremert of comnsciedness then simply states that

for any o slternstives x and 7, eithor % is preferred or indiffersnt to

GE{

¥ or 7 i praacsssd or indifferesnt tc ¥, bYers this cordition oot 4o hdid,

fxm alievnatives guoch that neither wag proferred to the oiher
and which =eve vebt noit cgually profereblee We would expect that alternatives
are corparable, amd hsico ithat > satisfy the congdition 0f connsciednesse

Conditicn {$) is called the rogquirsmrn: of tesnsitivity, alrecsy
moniiorned ahove. This condivion; {00, 13 omo which we wovid axpect to be
satigfied by relzvion > -

Ins defimibions (6} and (7) of tho indifferencs end preferance
relations togoter with tho condlticng of connocicdness and transitivity
logically imoly conditions (30) ~ (L) below. These conditicns ave ilisted
o shov thatl from the dfiniftions and cannsctedness and transivivity follow

may of the cmditdens widch w wanld expens > , Ar . and 2 to antisls.
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{10) For sl1 x =nd y in K, emacily ooe of the following holda:
X>Y¥, XV, OFTF > X,
(A1) For @ii xeud y and 2 in X,

x>y end ¥>5 imply x> 3

~
L g
"
q
g
5
b
E
&

{13) For ali x, vy aud 2 ir K.
AT AN T 2 ZERLY XAeT.
(14) For €3l xamd y in X, :

Troy ipplies y X

I

emest o bo satisfisd by =z . > ; snd ~ do follow from (6); (7). (8}; ang
(9).

Condition (13) is coserving of swecial stientions This conditdon
implics that for any soouence of aiternativoss T aXpze0Ts auch that the

ralagbion of indilference haolds botwoen any two suceseding paivss that ig,

x,ren, Lvl, 29 o.‘.agn‘-'l_;
it mass Lollow that the first ctands in the relabion of indifference to the
P Xy o I% is cegy 40 imagine a sequomxe of choicas such thel wo are
nmble o disorininate betwsct any Ltwe gucoeoding ores; bhud {or which wo
Yeci & 4iwtinws proferonue 1o ORo Of UG OXLTEmSS Over s othur, This
ari dalencs. Eguellly of ase of tio bodisos ig wenelly Suorationdlly ésfinsd

tC mean thab thw balants yewoing ievel uhcn tho U¥o bodisy are pleced in tho

balance pang. Ho balancs is perfoctiy sensiltive, hossrae, and we may have
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ewmwﬁmﬁo,..a,wnmwum& differs in ueight from the
asjacent or= hy o small en amount as to bo umistestabls o Ws balanss,
Mfwm&ums,ulm .» 40 differ detectsbly. We may adopt
cmdm@umctmm~theorymmti"ﬂ3mustnm...
in spite of its goparent contradistion of the facte. Wammtbat—\
though tie theary ésss not f£it reality szuotly, it is a closs sadugh apprati-

mation {0 bo useful, Or we rsy assume thst our mzeasuring instruments -~ the
TenVoman acmd dhe amand o su}ut-n&-.m Ponlinoe « ors nal. nawfachiv aromesio.
MRLRT WA Lisr Liwedl v W AT VW WY W ww e em— — m——— e -

%o havs stated above the fundmwental oondition which tho utilidy
fanction must satisfy (condition (1), pege 10)3 it must reilest the individ-
ual’s praforence—ar-indifferenco relation, This conditicn is sasily restated
Sn teres o the relation 2
(1) Zor el x and y in K, x>y if and only i€ u(x) 2 uly)e
It is a necessary condition for a utility fwwciion to sxish satisfying (1)
that > be & weak ordering, oc defined by scoditions (8) and ($). Tuis is
not a sufficient cendition, for it cam be shown that therc are este X with
usek m'derim = o for uhz.ch there exiets no function saticfying conditien
(1)s Mowever, we may regard these so pathalagical cases, and in all tbe
ingtanocey we chail be congidering, the cxistoncs of a ukiiity funcidoa is
aggured if = i85 a weak orderi:zg.

Vo wave nobed further that if candition (L) 35 the cnly conditisn
rlacad on u; 3N u iw determined only wp Lo & monotonic trancformations
This i2 a very weak restriction on n, and there would be very little sdvane.
tage 40 Be Jerived rram verideg with the weility fuection rather than the
preierence-or~-indifferencs rxlation itsell wore no mote condiifane Sminsed

upon u than conditian (1); In classicel erenomic thevry of Gonwugor behey-

ire. K consighe of 6iffavernt. comedity Mmdlen which nrn worvacanted e
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vecters C(Xp5 XpseaesXy, > hore X; iSpresents an awoont of the 1'th camodity.
Then fer sny given veclor, there is @ wtility, ulmys Xpscoss¥p)e It il
ustally asemsd thai o is differentisble with respect to each of ite n argu-
mept. riaegs; that is, that
oxists for i © 1, 2,0.05% Thic rosiviction has sape empirical sigwifieame
since thore are reiations > for uwhich there are uldility funotions satisfyiog
condition (1) bub none satisfying bowh condivion (1) eod e Gofsremiasbilaty
condition at whe sams time. Novertheless, the differontisbility restriction
surves mainly a conventional purposs in that it hulzedus to marrow down the
class of cligibic ubility furciions, and its compiricsl sigrificance is g~
orally digreagarded. 7o clapsical Vwory of cohusumer bshovior ig presconiad
chisfly in the foim of differential equétions based on o differentistls uha.l-.
ity function, Weo eh2lli net devoior this Larmalisa gince ciassical 2conMGo
theary is not & parh of thils siudye

Ancider Gype of routrichkion on tho ubility funciion, which haw

mach mord empirical significancs than differentiability is os whish atats"ﬁ

"
BaRe renatiss bobuwssn the udilidy of o ocolbinaifion of pltermetivan and the

utiiities of the alterralives of which the combination is caposed. We have
already encointersd cue cuch coudltion: cendition (3) oo page 1i:

(M u(s_!_*%)=u(xl) + u(%,)e

Hare z, amd g, are camedity Suxdles in Ky and i,RK, 86 the huadle wiidch is
the sem of e tao, This conditicen has tho dochle function of vlacing a very
strony regtriction an the admiasiblc uiility {unction; and at the seee Gixe
royuiring that wovy strict canditiong bo catisfisd by tho relation in

crdey that say funcricn ab sl orict eatistying (1) snd (3). Ve cen illusbrats

donie
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the enpiries) sigmificancs of thio relation in the following way, let
% comtadn @17 ecemodity bundies {xl,x,,) comaizting of lust two basis
cammoditien, bread and milk,
and let ﬁ(ﬁg!z) ke the ubil-
ity of x5 loaves of brsad apsd
x, quarts of ailk, Then a
eosivimation o two bundles
e 2> A (e Wy > A8
Just <ﬁ * Ho Fp ” 1‘72,\/327

emditien {3 then, we mush . %Xy breac

e &

bawe e

wWm + 5 D ¢ W) = wza ) v owla, yp)s This situstion ic illestrsted

in Mge 3; waere the Llinsp of copetacs utility avo shomn stvaight and cone
stant atiliiy dilforoncos are vepresenied by linss a cwgcant distanse spart.

Lach that ¢he lingy of congtont utdility are sitroicht constitutes a restTice

tion am > ; since these 1ires reelly roprescnb cots of poiris =ilch are ail
indifferant. do anch othar. In general, there is no veasoa Lo suppose that

the sat of poirbs repcosenting indifferant commodity burdlos should @il 1is

on a straigzhe Liss, erd 47 they doy 1t is ap empirieally sigmisicami, &t

T5% can be ghoun thet 4 macessary candibion Zog o wtiliy fu:;x:tion o exisy

sotisfying (1) =nd {2) 9x that the sss of irdi€forens polnts < ceiied

indifferency curves « bC oirTaight lirege On the otbsy band, tis facw thab
conszany usillly diffarcnoss ars reprecenisd by linss o constent distento
apart doss ao% impiy ~ny addivacaz) vookrickion on > bocawec > iz compleis
1y spocified whon the indifferente curves avd the preforonces among them are

given, This meons that it is Lmateoriai vhich uweility is aszigred o the
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points en cie indifferense line as long ag the utilivics asedgned for the
differemt 1inss increars with the distanse from the ordigine Uz mettor
which way utilities are assigrsd in uccordencs :2th the sbove soadition,
the correspouding preference-or~indiffezence velations, 2o “efinsd Ty
condition (1), il be s sawse

For scme purpcces condition (3) is replaced by (3a) or (3b):
(32) u(xy) = u(x) + u(y)
amd
{30j nxxr) > alx) + aly).
Like condition {3), %mnsc giso have bath an cmpirical and a conventional
siznifioanoe, do®es iy imply samothing cbout > , and they sevve 4o
restrict tho set of wrilily Zunctions more moersily then dees condition ().

Condition (3) is called a condilicn of jadopendence, Thus stated,

4hoyn ig 1it3ie reason o balisve that arny ordicasy sot of altcrmidves, K,

oy

o £

P -2 Y

shoudid satisfy ite However, it is lruquently of iubsysst ¢o sook i

independent subsets of X, say zets Xy, aud Xy one of vhich mey repveseat

smoumts of olothing. which satisdy tho condicion: for alil ¥ in X; and

2(2:153?2} o Zy(alng)} + Eylolzy 1))
Anotier oy Of combining =iternetiwss 1s in propbability disvribe-

tiom=, I.st T and g ba fuo mombers of Ky and kot 4 v « probubiliiye ¥
dafine {4,9\3.«-.(”‘) ai & prospolht of a.wu“ wmiive = with rechabilitdy 4 arl

y with pmb::b:liw 1»4 o For e;tample, suppose X is "go $o a movie”; ¥ is
"study” and « < %- thon <.w,‘1«.<)y> is the prospect of Fiipping & faiv

coin $0 delormine whatasy $0 g0 €O & movie ur wu study. If o io Yplay bridee®

(1) See e-go Frisch, [1ij , or Fisher [i]
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i ic %2 ba moaminzful ond nod an artifach of an arbitrazuy gslecticu of he
- individual utdiiivy funstions from a collaction of equolly eligitle cnes,
¢ o reguires thné individusl uddlity ernlos bo uniqualy dovormired exeopt {ev
het hesp zerc Heintss I the particuler cheizes of dpdividez) widlity farctiens
are more athitrTary shan simely awicctiug Gviging, then ths suciad widikssy
S S
B Mo it e = o et Ve areiatd? ra - bt . o

then .-
z > 4x5 (1) ¥y

megnu playing bridge is preferrod 1o tuking @ 50-50 chanse of geloz to &

movie or chudring,

:}i Y Vi Gf ms::’l’hfnn U’!‘.§1'=‘:‘.'75Q5 1_‘_3_’(_.' 'ﬁm.(‘.h »e ATS com

in Part I o thin report, the utility of a comdnatiion of aliermatives
according to oertain probabilitics is zimpiy the exprcicd value of the
utilitics of the alisrnetives, In teras of the probebility cambination

oparation this ccndition ig Ifemelinicds for &1l x and y in Ky and for ¢ < <ML

(35) alc w x, (1) 7>) = 2 ulx) = (A~a} wly)

5 23 PR 2 o vo v p—— Do T e K B
Like condizion (3) tndis condliden plscos rosirictiony on the _m’l..amm

> ard on she funsition us

®inally, wo indicata briefly sonz of the preposed ways of ‘conbizn~

ing utillivics or praferomces of individuals o obiain 2 social utdlivy <@

rrefovense rolaiion. The mosh chwious wothod of obtaiming o gocdsl whdlilyy

for a grwun, S v Also.o,i 5, of fodividuils is gimpiy o sum theiw ingivide

4]
wal atiditiss: fee gll ¢ X,
il
TSR $ 3
{3b) e(z) = g u,. (X)e
3 - 3 Ay
o KW _:" (S

Tn oquation (167, u 18 wre social wiilily faciion ool 8, 6 W Tuieily

fals

g fa® mn mfb e, d 1
funetion of indsvidus) AL,

2

Thig metrnd of ahtaining o soclal wiibily, if:

<
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function dotained by adding individual utility functicie velectsd in ome

way mey differ from that cbtaimsd from individeal utllity faxisions selected
in anothar way; this differcnoc may be 30 grews thal an dlternative, X
which is pruferred ¢o snotier alitcrnaiive, ¥, according to the first gocial
nti1ity may teverss iis relation f0 vy in the seconmd wtliity functivu, 45
nons of the conditions so far introduced defines a vtility funchicn weiguelds
oxcspt LYo a choice of soro paint, it follous that 8 social ubllity fimotion
definad according ¢c equation (16} and tased on irdividual utilities defined
Trom thess conditionp must be arbitrary. and may yiold dffevent ordsrings
of the sitsrmatives.

Whiin 3% is pessible o defins o cowdal ukility fom indivd
ubilitice in many ways, w2 would like 1o require chadl the soeiel ubtility func-
vions Shteinsd f&ram the individual utility funclicna te sobutantislly the mocma
when ths individeal uiilities 4iffer only in avbitrary solection. By 'sube

tantielly tHS saFs’ we wsan thad the twe ubility furctiong chould
the ssme ardaring to the ssme slitsrpatives.

G‘CB vay of avoiding the &fficultiss introducnd by the arvityari-
nseEs of the wiilivy functions is 49 defire a cocisl preferenas«ep-indiffstencs
relation directly in serms of the individual preference-cy=indiifercaocc roloe
ticmge If 8 w{:.l,m,.-‘-n} 33 the st of izdividuals cod 2 5 & © LyeesD
sre taeir craferenco rolalions, wo c2n veprasentc = ., the dspendsnce of ith

social ovdazivg upon them, as foliows:

)

1=y
[t
)

»

:

l

Hora £ is a furciion of n srsumend places WLLSS arygaBiss are

relationg and whnaa Toiuzas are ratations. ho fach that funstiocnsgd noioiisn

usually asssociatzd with functions shtse argimenis and valves are mumdsrs
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preferentas=ar-indiffsrence relation (aliermatively called a scoial ordering
ar social welfare functici)e The problom of welfare econmmics 2a geoeraiiy
pooed at prosent ie jact what sovt of fungitien should be oelested, The
fact that social preferences are 3o 1S based om individoal predsrcnacs O0WS
that cr governing ideals have a wtilitarian and dmeocratic basie, But jJast
what *hiz relation should be is still vory muck in quastion,

1.3 Questions of Interpratation end Conflirmation

Theve ave thwno fupdameantally different usys of interproting ubslisr
thoosy, each deriving fycm the uze to which the theoxy is put. The {irst
556 15 a5 & dsscriptive theory about actuz) individusl bohavior, oms purport-

ing %o descridbe and predick how individnals achb in sitwations of chajce.

An exumpin of thie ig the attaxpt in Us thasy of comswmer behavier %o pre-
dict ths bohaviar of a large niusver of individaslso and thus tha bshavior of
tha maTiste o soctnd suggsoted interpratation is that willity timeory is e
definition of ratioccilty, By this is moant that utdlity does not
moressariiy Gosardibe vhat an actual perscn would Ao in & given situadiéen

but statos instead vhat a supremely inteliigeni person would do i the ssmg
sltaaticn, ‘the diffovent treatesit of the pruferemee ordexing of individuals
will serve Lo illustrnte the differesxes beisecn utility as a descriptive
theary and utilily as a dafinmition of ratloalidty., Under the first iclsrpres

taiicn, esch porsaa’s prefercnce ordering mest bo transitive to satisfy the

axicme, The prafaronca arderings of some ipdividuals, hoewover, mighd con~
“pin Eycias R S 7, 7S %y and 2o oo which vidlata the transd tivite

respirenent and scsu U0 b incongistent sats of preferencss, Thass %insons
glstentiss” oight o expiainsd Uy tee iypothssis that the irdivigusl is
practically incopable of keeping 51l hic preferences in uwind at angs and of

warking out the Dull iuplicstiong and Logical interreleficas omong thenm.
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This crgumment is based on an implicit trensformaticn of utility thecry from
a descriptive thecey to a defimiticn of ratiomnl choins making behaview, and
explaing actoal bsbueior in terms of more o less doviation from the watiomal
MM, These Swo intespretations of uwtility might he conpared to twe possidhla
ixterpretatiore of a theary of logics o% &5 & dsscription of acima) think-
ing procosaess the other as a definition of cormrsct thinking procssses.

These twe intesprotaitions =f udility are not unreleted, and it mwy
aotully bo Deacinle ot times to take the defimitien of watimality as a
good spproximation to actnality: It is casumod that each individual tries
40 be rational, i:e., iries Lo detexwins ths best means of atialning his
dogired ends, just a8 a person wiss to Think logizelly, though ho may
invoivrtarily £ail ia bodh cages. If the chaice gituetien with which tha
pervon is confroated in nob oo complicalad; he mey be able to think ‘urosgh
nest of the alternatives and theivr implications, cnd arpive at a rationgl
set of prefsrences, in wilchk case the defimitisn of rationalily beomss o

éssoriptive theorys

;: Ths thivl braic Sntarpretation of wtility ig as & meagure of ethical
5 Roud, The problem haxe i o deternine what, in some semss; in the Thestt
| .
;; action for a soglety or its goveroment o tally, given the uiiliiy aoeles of
: the individuals composing it, Unlike ths fivsi, tuop theories, which ore cons
§ cormed pilmarily with cingie individusle, the lus® tieory basomos Lxteresting
‘i‘ only whon the dlsm i3 tC dstewuine the action of a socicty of wove thaa
ES
f one individual, A coniciy compossd of & cingle indiwidnel, a "Robinson Crogoe
g gsoaiety, a8 no sthical problemc bocaise 3t sirmply acty in accourdanse wwith
B the utility scaie of its ooe mordep, Under ubiliterian evhies, "uliliy fiw
{: individual AT and Ypood for individusl AY are idertified, amd the problsm is
& t
i
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somehow t0 drmive a #ocial good, or chility, froa ths individusl utilitiss,
semam of wieh miy be in conflict. Ve shell b conoornsd oxly with the first
+wn interprstaticny throughout the yest af this reporte

Befure 2iscussing special probleus of intexpretaticn and confirma
$tiom paoriisy fo the three diffeynnt Mdrds of ulility iheory, we might paint
out in a gemyal way how these thiree types uf interpretation affect the
peoblenm of confizmation, In willity s a desovipiive theory, the nrchlem
of eonfirmation im 1ike that for other sclentifin theorisss if the theory
is true, then the statements of the theory musd descride actunl behavior,
Hones 4% 1o pecassary €0 cawsile chservavicas of individnal hehavior in
cheden situations and ses whasthsr they coreozpond wlth s&al tis theory yradicta.
unile this confreemteticn with expexiente i6. @8 wT soall =22, not very straighte
foruemi fop wkdlity dhecxy, it is at leash faiziy clear what surbe of lests
ths vheory must mest succsesfnlly in order 0 be actoptahbia. 1The ardinwy
motion of Teoiimatis?® is, howdtor, ot applicabie to the sscond kind of
utiliiyo, These theuries arc not meant to describe actual vehavior, =9 it

oot guneible t6 foot tham Ly confropbting them with 2cinsl behavior,

Interpretad a3 a defianition of ralicnnilily, whility thsory can only be tesied
by sppealing to g gort of inuveiivive fdsa aof mhat rationy) behavior is ik
snd showing that utdlity thecry does doscride this bohevior, HMuny of the

¢ . .
B creuments used in Justification of the axiows of various varsiang of utility
e !
E
E theory make just thic kirnd of appeal, In samo cancs. tns dafinition of
L3
' retionality may cantain o coleuluns of utiliides by whach it i3 possitie o
campute usiiitias for coplox alttermatives fzon those of siwplor sRlarsniives
in 2 mechanmica} vaye In thooo cansz, ukility theory may scrve 2s @ mental
{: laborsaving dovice, mach as do the rdles of erdithmstic wideh we [&low
S AR 7. e mpame '
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blindly to save curselves sndless and lshorious countinge. It is than ab
1sast theorelically possitis to test the defimiidon of rationality by detsr-
malng 10 cne® poxdticn is actuniiy lemroved dy aoclting in accordance with
it. We ashall pouint out & very simpls tost of this kind where the defini-
Hon of reticzality inclvdes altornmaftives with risks.

-Tio sawe sort of "confirmetion® is gpplicable 2lso to theories of
social goosd baged on individvugl utilitize. bviocusly it is 0ol sommibas 0
g0 o actunl experisace %o test 4 Whedxy ¢f the good; bacsuss zach of ewperients
iz thouglt tc be bad, Ioucs, ones zgain it is wossible €5 icoh the theary
only »y somewing it with our intuitive nations, here, of the Ygosd.® By

appealing to irtuiticn w e mypealing o somoething vagre and posgibly

3 < 3 N 3 & SR By e . -3 o Py
sontradiobory, and it io desirallds te ry ic formuliais &s pmetissely &a

poesible just what e "latuilive® conditions are which uwe expech ny thsory
of goeinl uiiliyy o satisfy. 1% hes been ore of the great distoveriss in
walfare eoonamces in wmmoent yoors that corbain of Hdse indmitive condltions
ars irecngistent. This weans that il 10 impcssihilo vo constyueh a sordal
wifare function cut of indiwvidusl prefercaee ficlds which satisfior simile
tumacadly all the intddiea oonditions Lo what 2 gnad omlfare funaiion
shoald T3

We toxn now ©0 the problams of interpretaticn and eonfirsmtion

paculiar 20 the different interpastationg.
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1.3,1 Istorpreistion gnd Confirmation in e Descriptive Theory of

W hrwe flready indicated sae of tle alternative intsrpretations
which can b given to tha rrimitive notionms, Ky 2 , ard u af utility thexxy.
Ws have paid spucial attesticn to K; the swi of alternatiwas, Corrssponding
o Gath interpretation of K is a varlant of each of the thres basic types
of ntility iheoy.

Only a fow cf the possibls variatiors in K have so far been indie
cated, Often = alight change in tis ANUErpreticinon may Jhusgs s prefer
encs patisrn radically o wen have ag a consequens® that the sxions axre
no lcngey muticfiocd, We may zite as an exomnls of this a situation whiaoh
has beon cesoribed sa proaf ithat prefsrence orderings need not B ?,rar.-.".t.i.veo"’
Tt has LSon ShaorTed for nome andmwals thai they are prone €0 prefer abssnes
of pain to Zood and food (absence of hunger) te 2sx, und o8x to abseuse of
pain, If w2 lei ™ p%. "2V, and "s" denote pain; food, and sox respectively;
ithe =nimslni proferenrs rslation rums thmse (ot p)>2, £ > s, and s>(not p).
This is not a traasitive ordexing, and if appsars thail the behavior of tha

animsle ie not desoribad by utility cheory, HowcTor; we =ay cusugs the
iﬁtﬁ“f‘iﬁ‘E‘éE-.-_E =2 :—:: enialy had orevimagly Irso2uced Gush s fg ant g, Y0

includés ag woll ail poesible cdingtionrs of timse thiee, If absense of

pain ig preferzed to food, thiz mpt meau thad the cabination of no pain,

no foody, ard no s&x 1sg preferxed to the corulnation ot pain; feod; and no esx.
In gymbolas

{not p, ot Z. not ) > (p, £, not ®).




an.)

! Sisdlaxly; if food is preferrcd to sex, this could be intarpreted to mesn
the cbimetion of no paing food, arnd no sex is preferred to no pain, no
food, and gext

(not p, £, not 8) > (not p, not 1, a)(.l)
And finally the thira prefarepce may be wroessnted syabolicallys
{p; not £, 8) > (not p, not £, not =),

These threo profsrences are not circuler, and 1t would in fact be nseeszary

to include 211 the preferances smiag 2J1 iUw possible combinatione to deter-

mins othar or not thia relation saticfisd the oxicms of utility thees.

This exremplo should illustratc how aritiizlly dopondent uwtility theory is

ca the interpretaticn of X,

While it ic Wlear that the sofs K and S mugt be carefully defincd.

the moaning of "ind rifcel? and ¥altornatite? is fairly clsar onns this

has ba?.n' doxe, The o33y formidaide problzen of interpr—tsation and com-

firzation orise in corncotien with tho prindtive notionn & and uy, e

understand 2 intr’lUooly in terms ¢f a midbjecidve feeling of attractien

ar aversicr o the 2licimatdvos in B, ond imigins that othors heve similar

feclings, Hama@ver, tboie sudisciive Tesiings aze nov & good basis for a

deseriptive Wwory, since selomes is in no pouiiiecn to cbserve them daixrvsitly,

even in cases in whish Lt secis ¢lesar thaeh thoy sxist, It is evan xore

provolematic 0 &Rots SRS such Cocinacn WaRing agenty A% COrpUTALIUNS ur
wvernments have fexllins, and heres (o svbjoctiva dnternrotation muist bo
abandaned entirsly in srplicz=iens of utilily theory to this type of “individ-

val.? T4 i3, therefose, necousary to lock for snolher interpretation foo 2

one which ©.14 b2 or.ienvidledily veeiil,
a 1Y Hemmver, 5T foad 5o prefer-ed o sox ia antorprwied Lo rean:

{nane n. 2, nob w) > (p. not £,8),
then the proferenves wiv circulas, 70 s e cipar f1om May's desaription

vhich of thuse intsruretaticne is corressy:

- e L T e e
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Tuo altermtives are available: (1) to ask the individuals to

145t ths alternetives in arder of subjeciive prefercnce and {2) to dedues
the prefersnon pettern frax cdsoriaitiong of behavier in chalcs makisg
situaticm, The firw: interpratation would seem to be nearer our intuitive
icea o 2 . amd it would oleo be morm direot. But it must be reexiisd
thet uddility thoory is intended to ti u theory of actual decisions; snd whatd
peaple say thay would do in 2 zdtuation is noteriously & very ureliable

VD e M PN P Y e N AN ] - N
r.'.ua.wa Y Nm.u. UTIMITAUL Wil ‘andy o« ;iouu“q QIRAITCIVOx Waisa A% -

gocond alteornative aveids tivig diffieality, tut raises tho guestion of how
the predorence relstica is 40 be cefinod frca chsorvaticns of actusl decdi~
sion mokings, If x cad y ayre two aitvecustaves. and if x is slwsye chonel over

7 wicnever a cholss ie preseniad, then clearly x is preferrsd to yo The fact
that x iz slweys preforred to y cewands thet the prefersnce-or-indifferenie
relation oL change throughoud the inbteyval under consideration, Cammon
semme, nowevsy, tellc us that prefersice patter.w cre constamily changing.
Tha fect that ¥ ney chunze brings irto question the vsefulnsss o wtilite
&8 & depcriptive an.. prodictive theury., Thougn wo may wish S predict =
actaal choica 2 porcon il wuie when canfzvrited wWih coriain ailerpatives.
wbility theory 42123 o oniy that he )13 choose that coe with s gresiost
aslity, bnt net whot hig preference polisen is. end heace it does nod
1eelly emble us to prodics his bshavior, Only undar the scsumptdeon that

2 does nolb change d¢uss utility beccrc useful predictively. As wo kuow,

2 ghanges in the wréncing b ageritoe o cortedn slternatives: wo €0 nov
slwayr d¢o the sare whings undey e smie clrowmsbances., It is ths hope of
whoss wWio usa uidliyy as a prodictive thecry thnt the preferenco—omeindiie
$rence relation ip colevtively stable inm ¢ao ordering 4t assigom to the

aitamantivos an w¥idcih 4t ig intersatad.




ds

|

——— S ————— 5=

—
VPR e 5 o e e D . 99

w33

Whether or nch is siable may dopend on the definition of XK.
For exmupis, smppose X consists of vectezre {my, Xp> representirg x, loaves
of tivad &k Xy quarts of milke AvD Zn &nd X, to bo iuterpreted as aponnts
to be aequired in ad2ition to the wsourt of tread and rdlk on hand. o as
votal amounts poseessed afier the soquizition? Under the first interpreto-
$on, u( <x;5%>) is the added nislity acoruing fros ths soquisitien of
o X and 1t 18 likely thas s widl nol oe susdle, but will vaxy with
the smount alrozdy on hend, Undor the second interpretation, u( <%y, %o )
rspresents the utility of & certain totsi smeint which includes both a new
acquisitich and what is already on hard, and it mxy well ba that theve utilo
ities and tha aesocintsd proforance velation will be falrly stabie.

In cases in which = is not siedbis and X canpot be reinterpreted
ay indimuicd above tu find 2 corvesponding 2 which is stable; still ancthay
msaning csx v sosigecd to © which does rot domand that ths zame alternatbives
alwiys e chossn in tin scame circwstances. Ia this interpretation. x>y
woans thot s percentage of itimss. g, thal X i3 clicsen vhen the only altor-
natives sre x and y is greater than o @qoal 0 #» That i x 2 y moans thew
X i= chusep over y, ou the average, maw than or ag ofton ag ¥ is chomen over
X, This noy Lo regardad as a generalizavisn of the case of zizble preferonces,
in which 4% is reqoived that p must bs sither X or 0.

The game rermorl= ap have Lean made aboutl the old interpretavion of

are apoiicable o the new. T& isg mesantial., if utility is to be used

predictively. what b awlative Dreguousios of the cholcos oo shchie, Hore
again it is important Lhat X ba aptarpreiced sporopriately.

I should lixe o turn now to the probiem of confirmation, Fwven
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imnosgible to teseé all the mntemsuis of ntility thsory by comparisg themw

with the facta, The reiative frequency inweipretation of = requires that
an individual be zanfronbed many times with a choice between alternatives
% and ¥y £ an estimate of whethor x 2 y halds to have a mmall probebility
of errore But an individuel is very sildom confronted with a ehoide batweab
Just tuo altornaidves., Withoui the pesgibility of testing all staiemsnts,
amd partisularly, af miscoverdbz an individeal ‘s preferenco=or-dndifferancs
reladion, it vecomos o watter of deaiding vhich statoments are irportanc
for the spicioatie wiker comsideraiien, and $rying to test those, In tiw
classical ticory of congumor behovigr, the aim iz 42 Zosaribe iths sonsred
twrends of large massciy of burers, Fere it 1s necosgary to g3cmme Soms unie
formity oi tastwse over large clesses in order (o pensraiize i{rom the nref-
erencss Gf the Axdividenal. In gonoral, the relniion betwesn the axiaws of
utilify thacay. or ag thomy of irdividoecl bchowior, to the macro-phencmena
£ sosial trands is oours, ead b 1o oxbverely cuostianable whethor the
actuzl snoeeas or fatoro of the macre-thawry is cruciclly dopecdent on the

datalls of the individngl wbdlily wWmwoeiy we sizich it appeazrs Lo be bassd,

The newexr theory of Dornoailica utilities. which pdaces mers sapiricsl reguirdw

ments on 2 than the classieel thaory doap. in nore susgsplibie o dizet
confirmatica for this rongon, As with the dlessiesii thoory, though, it is
absurd Lo puppese thot 1tg axdicmg ars satisficd oxactly. or that pralezence
pabterns sy porfoctly steble, even wiwo interpisbed os relallss Jregus: o
Henee the thoory has {0 be trealed as an rpproximaidion ¥ il in ussd predicte
ively at ail. 109 protlem of Lesting <wiler the tieory is a good approxi-

aatien iy B Fiendd. and can ¢nly ba gansitly nantempied ralzilive o certein
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gpecified intevdrd apniicalions. Ap yol, Sornewilian wtilitias have besn
rymesV Tor anwmmos AL eemanRT ol lern A IS aeda mace
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1.3,2 The lefinition o2 Ratiomaid

TRility theory as a definition of rationality is concernnd meinly
with the behavicr of single individvals, whother parsons ar organizations.
Here wo are no longsr comcerred with pradiocting behavior, and s0 need not
require thet the prermenes crdering va svaple over time, The object 1y
to deseribe some of the rules governing the choios to be mads gmong a care
tain sel, af altsraativen in order for the individual best to achieve his
objectives. TIhs thooary, tiap, ik to be zested against our idea of sbat
actuslly coustdtutes intelligont behavior. We cdo nol expsct iat the gesls
of Lxtelligent individuals will siweyt bo this seme, but only that e sbould
sect at any sdven tdime o achicwve mest zucoensfolly the goels ha hag at that
tice, We 4o nol regrire eithe» that the things denoted Wy the primitive tarms
be objactively cbsurvables it is sufficisant for ths rotionel individual to
be awars of hiz oun oins at any wWim2, whother ar not these are lmown or know:
able to oihnrae The main questwion to agk of any statecasnt of ths thecey i
algsyes doen iv deso.ibe rational behaviss?

Th: requirenent that 2 Le rangitive. ag part of a defiriticen of
rationality. has reccived somo attention vocontly. tTha itransitivity condi-
tion would nppeur o Lo an imwdiate consaqurnce of the trancitivily of the
ordinary English relaticn of “teitier thun or 23 good as." By the wulas of
e , BSaEBe 1L X i batter ihan oF as jjood &8 ¥, &I ¥ 1S Setler taan or
as poed ne %o RN X is Lelter than o as govd a3 %o Ths ratiomsl m=n i3
supposad to wrder X and y such b 2yl and only if X is balter than op
es good 23 v, Therceiorsz, tho trangliividy of 2 follovs. Howsver, this
svgmmernt yrorlly oaly celflects the orinina’ arestion book to asking vy "botter

Lhan or ag aoed ag® chedd oo o wrongiitdve yolation. Yo mony canes, 3t 3
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not at all otvious that raticaal preferonce-oreindifference chmild be

T e W e ien -

trangitive, sopacielly vhere the individnel mny have severzl iivoress
which may confliot, Muy* has given vs an oxaspic in whch mele studente
were asked Lo list prefersnoss smong giris &s progpective nmarriags part-
pers; vhere the girls had varicus cembinctions of lociks; brains, and no
mongy profe:Ted to plainness, breins, and money. pisferred to loois, dulld:
ness, and r:omy. preferred to looks, brains, and no roney. If can, of

mrmcemme b At Bemad Ao h Eda Lo mm P loeon B e il e W Ll Leed AL B
TLRES TV o0 VDot te Vi v VA Seld B aees Vel VI e dh RS ireed g 5 WAl W lA

clain ig not eaxily justified,

Daridoon, McKingey, and Suppel [7] pive & mere conviiicing argus
mant for transitivity 2o Sallows, Suppeoe that = > ¥, ¥ > 2, and 2> %,
and that thy individval ia progented with 2 choioe amony fust thosca aliarna-
tivog, The:r, ne matter which one ho chaowss, there is o he prafers 0 it,
eanco ho should not hnve chossn ite

™s guipulacvion that 2 be a wsel ovdmrang ig also justified to a
certain axtent by tho Cash ot 1t gimplifies the mathomaticn! prohiam of
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ot ab 423, and honce remceve
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ing ehin conditian ranovag tht possibiliyy of e uwbiliity theory.”
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