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P epk are sametimes niskaerse in gairs but nsk bvng in Iosses. Sudh be
haviarand otheranamalies underlying prospect theary arise firan amadel of local
status maxdmizatian in whidh arnsumears amnpare thar wealth with other an
sumers of similar wealth. T his sodal eplbnation shares key aturess with the
psydolgcal epbnation arered by Kahneman and T versky.
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1 Inoductan

R atherthan bangasstatly sk aaerse papk ae sanetimes risk aarse in gains but
sk bangin Isses (| arkonrtz, 1952 ; Kadnaman and T varsky 1979). In tharfomu
Etion o prospecttheary, Kahneman and T varsky eplain this anamaly by arguing that
individuak ted 1o parcive dnangss rather then absolute vallies and have diminishing
margnal sasitivty 1o dangs. T he utiity Tunctian is therelae stegpestin the rigan
dossstto anantwealth where margnal sssitivity todaence is geatiesstand tatias in
ather drediaon as the dange in wealth becomes lager. Since small dhangss in ather
drection hae a dspropariaate impact an utiity asumers are mae attracted o
a crtan snall gan then the dnanae ofa lrger gain and are abo mare rigpelled by a
artain anall Iss then the dence ofa lrcer Iss.

W e show that a sogal eplbnatian bassd an ol stats maxdmization shares key
amiblrtes with Kahnaman ad T varskys psydologal epbration. ¢ Idoal statls
macek idatify utiity with the persan’s rark in the total distribution of wealth ar
aosumption (Frank 1985;R dosan, 199 2).! IFthe distributian ofwealith is single pesled
te amuliine dasity TUncion shifts from anvedty toanavity atthemode impMing
the madal pasm is nskaerse in gars ad risk byngin bsses. W e shovthatamuda
straer resulit hols in a bl stats model Far any distributian ofwealth everyae
is sk aarse in gars and risk bng in kssss it they are sud dently aoncermad with
thar stats amag others with smilbrwealth bekb. Sinae utiity Tor eedh pasa is
determined by tha r renkwithin a reference goup distributed mastdansely araund thar

! Canaam forstatus can arise fiam signaling games (V eblkn, 1899), campetition Tor Eimited resaurass
such as mates (Cok Il alath, and P stlenaite 199 2), and other edtars. W e tBke a aancem forstatus
& gven.




onnwealth pepke ae mastaoncamad with the bxrge dangss instatus thatocourin the
immediate vidnity ofauratwealth. Justas in Kahnaman and T versky’s eplbnatian
smalldangss hae adisproportiaate impactan uti ity sopepkeare nskaarse in cArs
butnsk bingin bsses.

A saaod behaviaral regulanty aeddresssd by praspect theary is the tendanoy o tum
donn any B rgamble wth an egual dence chwnmingar ksing (| arkonitz, 1952 ; Kah
neEman ad T versky 1979). To reaod ke sudh “Ios aaersal’ with risk lbing bdaviar
in ksses, progpecttheary assumes a kinkin the uti ity Tndtion ataunantwealth. | acal
staiLs maxdmization doss not produce this same kink but still arars insigttinto the
phanaomaan.  [Fthe waalth distributian is unimadal then the utiity Onctians intec
tan pantis betinean madal and awnentwealth, imphlying ansumers with above madal
wealth hae a lbally axxae utliity indion aad will dsplby sore Ibss aarsan. || ae
grerally iTthe rebraxe gap is sut dattly anatraied araund aunentwealth then
o any weaalth distribution the cars 1 anyae fran a synmetric ganbke are ather
necalinne arabitan ly small

L aa@l stats may abo arersane insigitinto the pqoularity ofinsurance and biery
tdets. T he tedacy Torasumers o simulianeasly purdiese both Ed Friedman and
Saece (19 47) o sugresta utiity tndian thatwss .. iIstancae ad then anex the
gopasite of pragpect theary. Kamaman and T varsky arge that sudh bdaviar arises
notfran the shepe ofthe uti ity nction butbecause peplke ovemveditboth the small
prdoebi iy ohwinninga lotiery and the smalll prdoebi ity ofevents covered by insurance?
InastatLs madel the shepe ofthe uti ity TUnction may still be relevattin eBEningwhy
sane arsumers purdnese insurance Whi ke athers purdiese btiery idets. I[fasumers

2T his gpproach distinguishes prospect theary fiam || arkonitzs (19 52) theary wWhidh explirs all
three anamalies by a mare amplicaied uti ity nction aanterad around awmattwealth. Cumukbative

pragecttheary (T versky and Kahneman, 199 2 ;P rele; 199 8) reiess evenmare an thevadgiting fonctian
rather then the shepe ofthe uti ity TNdian e lin doserved ananalies.




are interested in ghoal stats and the waalth distribution is single pesked, aasumers
wrth bebbwmadal wealth are in the anex rigan of the uti ity Tonctian and will be
interested in some unfar boteries, \Whi ke aasumears with above modal wealth are in the
axxae riga ad willl be interested in same uiar insurance polides. | aal stats
implies simi lar thaugh strager results if the assumptian thatt eedh persan’s relerence
gap is aantered araund tha ronnwealth is drgpped. [ Fthe relBrencegap issue datly
aaattaled aand a hidervwaalth bel the asumerwill purdeese a btiery tidet
with apayor exssding thatwealth bel | ilkeniss ifthe relerace gap is sud dently
aattaed aaund a onerwalth blel the aasumerwilll purdiese insurance nidn
pravats wealth fiom Bling bebw that el ®

R egarding the general aconectian betinean statLs and nonstandard sk beéhaviar; in
trodudngstats into the uti ity £naion diearly albns Toramplicaied utiity Encias,
espedally ifpepk care ebautboth absolite wealth and statis. Farinstance R dosan
199 2) shons that the simultaneas purdnese ofirsurance and btiery tidets is passibe
iIfutiity is axae in waalth ad anvex in stats. A nd Coebhoand !l cChlure (1998)
shov that the mae anplicied Il arkonrtz (1952) utiity Oncian is passibke iFpeo
pk are interested in aosoluite waalth, waalth relative 1o pears, and wealth of ae’s pear
gap reEtive b nmpears? Bvan ifstatls aloe matiers any nandearessing uti ity
TUnctian is passibe dgpading an the exact distribution of wealth (Kamienkgq 2000).
B y anaeantrating an Imiting bedhaviaras statLs beaomes mare localized we are ebke O
make mudh mare spad..cpredicias. W e shovthataoaem or bl stats praducss a
partiaubrsstofochaviathat, tovaryingdegess is asstatbwth eech ofthe prindpe
ananalies underiing progpect theary,.

3In this aotext “framing’ (Kahneman and T varsky, 1979) cGan be interpreted a8 apecting what
rerence graLp a persan Uses.

4T hey llov D uesarbenty (19 48) in messuring statis by wealth reltive o a meen rather then
pasitian in the waalth distribution so their resuls are notdirectly aaomparable with aurs.




2 Thell ocel

W e asidera simplke ae pariad madel in vwhidh indivduak docse Whether ar not to
Heagambk Sine thareis anly ae pernad asunption and wealth are synaymas.
W ealthy is distributed acoading o the distribution nction F(¢with dasity f(¢ad
suppatan the real numbears® W e assume thattthe reference grap oreach individual is
dicerattad in partiaubrthatindviduak are mae ikely toampare trarpasitian with
otherindividuak ofsimi brwealith Ieek. T he distribution ofindividuaks in the reerence
gaoup rindvidual with wealth kel y, is a findtian ofboth the oerall distributian of
wealth and ofy,,. L etg(y) represantthe prdosbi ity dasity thata gven individual with
wvealth y will be in the relerence gap Toran indvidual with inftial wealth 3, L et G(¢
be the anespadingamubltive dasity Tndian. W e assume g( ¢ is synmetricaraurd
meen and macke 1, hes standard deviatian 0, and hes suppart an the real numbers.
Farsimplidty we assume both f( ¢ and ¢( ¢ are aotinuaus. Canbining the wealth ad
reErence gap distiibution Tncias, the utility of wealth 1 Tor an individual with
wealth ¢, is de.ned as
Zp
U=K  f(y)g(y)dy @

— 00

whare K = (R f(y)g(y)dy)~! isanamalizingaastant U tikty is smply the fiactian of
pepk in ae’s reBrene gap who hae bnerwealth.®©

T his utiity Tnction dearly allons Tor a wice range of passible shepes and aauld
dange betneen anvedty ad ancaity an unlimited number of times dgpending an
the shepes ofthe wealth ad relerence gap distributias. T omake dearer predictias

°I egative vales are indudad 1o retect the passibi ity of incebtedness. R estricting wealth 1 be
naon necative does notdance the analysis.

9N his gidoal stats maokelR dosan (199 2) assumes utiity is a aovex rather then Enear inction of
stats. A s logas the Tindian is atinuaus, allbbning Toranvexdty araanaity does notacectany of
the resuls exaptP ripasitian 2(i) whidh is overturmad by su¢ dattaonvexdity.
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we inesticate behaviar as bbal statls beaomes inaessingly impartant ess messured
by the standard deviatiaon of the relerence gap distribution nction. Toadadd ay
strategic interadctians, We assume thatanly ae individual is arered agambe.’

T he Tdlloning asidars tho dadsias Bdng an individual T he Listis b Eke a
artan gan aagnbe caingadaxe ata brgrgan. Thessaod is o ake a
artan ks aragambkewth adence ofa lxger Ioss. [fanaeam torstatis is sud dantly
lbalized araund auattwaalth then any individual doosss the aartain smallergain in
e .. 1Istse butthe uncertain ey Ioss in the ssecod s

P rpcsitanl Forany gveny/, v/, v,, v*, ady™* waey < ' <y, < y* < y**
adawygwena 2(0,1), ifu, =y, ado, is sut dently small ten (i) aU(y,) + (1 i
a)U(y™) < U(y*) ad (i) aU(y') + (1 1 @)U(y,) > U(y")-

P rooE (i) Suppose irsteed that the utiity of the gambke is as high arhigher then of

tesurethng y*. Then
Z Z Z

Yo y y*

! fWgy)dy + (1 i) fWgy)dy .. f(y)g(y)dy

—0o0 —00 —0o0

whidh simpli..es O

R,
oy fW)g(y)dy
Lia Y f(y)g(y)dy
L etr = (y* §y,)/0,- BY Chebyshev’s inequality and the synmetry of g(y) araund y,,
1§ Gy +r0y) - 1/(2r%) arl §G(y*) - 1/(2r%). Letf,, ad f . represaitthe

respective madimum and minimum \alues of f (y) oerthe range [a, b]. T hen

R, — Ry
g TWawdy  fieye e 9W)dy
r\y* r\y*
vo 1 W)9()dy Lol vo 9y

"1fmare then ae individual makes adhdae then in e ibrium each individual mustreectratianally
1o the ddass of others polantially alteying behaviar( arbaudgh, 199 6.
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Ty (1§ GyY))

fo (G i 1/2)
_ ?Wyﬂ
LIS G B
SO
@ 7[y*y]
lja f (r2 §1)

“[Yo,y*]
h so, goproades zevor? beaomes arbitrarily lrge so this daes nothold.
(77) Suppcse irsteed that the utiity of the sure thingy” is higher then the ganbe

sothak
Z, z, z,

fWe)dy . « fW)gy)dy + (1 i) f(y)g(y)dy

—00 —0o0 —0o0

whidh simpli..es O

B y Chebyshev’s ineopality and the symmetry of ¢(y) arard y,, G(y, i ro,) - 1/(2r?)
arG(y") -1/(2r?). A nalogos O thestEps in (i) abowe this implies

a ?Wyﬂ
- = 2 =
1 1a i[y”,yo](r 1 1)
whidh does nothold s 0, gppraades zero, [ |

T he eampk of Figure 1 shons the impact of bl stats. W ealth follons a nor
mal distribution with meen 10 ad standard devatian 1 whike the rebBrence gap
desity funaian is a namal distributian with meen y, ad standard devation 1.
Canbining these o Bdars the utiity oncion or an individual with wealth 4, is
U = 010, 100, Dy 6(10,1)6 (3, 1)dy Where o(s, ) is e nowmal cistiibu
o with mean ¢ and standard deviatian o . T he three aunes Gpture uti ity Tinctias
o indviduak with wealth ek y, = 9, y, = 10, ady, = 11 & shonn fion Eft
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O rdit | ofe that uder gidoal statLs maxdmization everyae shares the same utility
£ncdionU (y) = R%(o, 1)dy soindivicLiak with wealth abo.e the intection pdnt tend
o be risk aerse ad indviduak with wealth belowv the infection pantted o be risk
bvng U nder bl status maxamizatian pepk are mare likely 1o anpare themsebhes
wrth others ofsimi lbnnealth so pasrian in the oerall wealth distributian is kss impor
tait A s status aonaars become mare loalizad the infedction pantiareadh individual’s
uti ity Tunatian beaomes doserand doser oy, and individuak beaome mae generally
nskasarse in gars ad risk lbingin kssss.
1
0.8¢
0.6

0.4+

0.2

Foure 1: U ity functias with loal statts ancem

T he ct that the infectian pdntis noteeactly aty, is rbaitfor s aason.
P ragpect theay argues that margnal utility is stegper in ksses than in cairs in the
area ofy,, Implpngsymmetric gambles are rgjectied. Farindividuak with above madal
wealth the infection pant can be atbitraxily dose 1oy, butis bebwvy,, impMng the
utiity Uncian is aae atanantvalth. | cddngatFHguare 1, this is goparentior
v, = 118 T his aaavity implies loaal risk aersion and rgjectian of small synmetric
cgambkes. T he ollbaing prapasi tian shons thattindividuak willaxad synmetricgambles

81T unlike this exampk, the distribution of wealth were skenad so that the macke wes bebw the
median then the uti ity Tnction wauld be aae at aunetwaalth formcstansumers.




in the range vhere the waalth distribution is deareesing as oaaurs Torindivicuak with
above madal when the wealth distributian is unimodal 1t abko shons mae gererally
thatany synmetric gamble arers no better then arbitrar ly samall cars ifthe reberence
gap dasity Tncian is sue dattly conanrated araund aumratwealth. T his wedker
statematthols regardess ofthe distributian ofwealth and regardiess ofthe individual's
wvealth bel’

P rgpasitian 2 1F, = y, en (i) ;U(y, i 2) + 35U (v, + ) < Uly,) iFf(y) is strictly
dearessingan [y, iz, Yo+ 2] and (i) 1U(y, i) +3U(yo+ 1) i U(y,) < ¢ Toranygven
z >0 adawygwvene > 0 ifo, is su¢ dently small

P roof (i) T he netgain fran the ganbkis
1

\)

Uty i2) + 500 +2) § Ul
HZ Yyo—x Zyo+z Zyo ﬂ

fw)g(y)dy + fW)a(y)dy i2 f(W)a(y)dy
MZ s Z, T

fW)gy)dy i f(y)g(y)dy
u Yo Z Yyo—x Z ﬂ

Yo+ Yo

f[yo,yo+z] g(y)dy X i[yo—myo]
Y0 yo—x

| XX vlR

Sinee f(y) is aotinuaus and deaessingan [y i 7, yo + 7, i[yo_mo] = Floworal = f(Wo),

" H - R xr -
and sinee ¢(y) is synmetricaraud y,, P g(y)dy = °  g(y)dy. The inecualty

Yo Yyo—x

therefre reducss © LU (yo § 2)+ U (yo + ) i U(yo) < 0.
(i) Firstnote that

Ry
: : oo S (W)gly)dy
lim U(y,) = lim R o0 R .
U e) = o ety + = 1))y

o

'T hesimpkstway to eplin any residual aersian o symmetric gambks is a healithy skeptidsm by
asunas thatthe gambleis absolutely &ir: | ematinely; the uti ity £nctiohmay inclideanan statLs
anpaait that incapaates gidoal risk aarsian. Farinstene the utiity funcian cauld beU @@=

» . .
K i1 TG + vipvhare v@is axxae Indusan ofsudh a notstatus ampaaitgarantsss
Iss avarsian whi E notae ecting the otherprapasi ias ifthe nanstadus companantis su¢ dently small
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L etr = 0,/ soby Chebyshev’s inecuality and the symmetry ofg(y), G(y, i ro,) -
1/(2r%) arG(y, i0y’) - 0,/2. Then

Z

Yo

f(y)g(y)dy - ?[—oo,yo—rag]a-g/2 + ?[yo—rag,yo](1/2 i 0-9/2)
Z,,
fwglydy . f

. Li-os,go—ray)

Since lim, o iy, — J(0,) WErEXCTim,, o " f(y)g)dy - f(y.)/2 ac
limg,, o 7 f(y)g(y)dyR, f(yo)/2, impbinglim, o * f(y)g(y)dy = f(y.)/2- BY
thesame bgclim,, o~ f(¥)9(y)dy = f(y,)/2, SOlimg, 0 U(yo) = (f(0)/2)/ f(yo)
= 1/2. Sineitis deartatlim,, .o U(y, i) = 0 adlim,,.o Uy, +z) = 1, therekae
lim,, o i%U(yo iz)+ sU(yo+ ) iU(yO)¢:0. |

T oeqpEN the papubrty ofboth insurance and Iotieries, praspecttheary aguess that
pepk oawadit amall pradosbifties. Statis macek aaera mae Imited eplbnatian

og/2+ f (1/2 §04/2).

[Yo—T0g,Y0)

that may cpture Wy sane pepk are wiling 1o gambE whi e athers ke insurancea
A smentiaed ifstaiLs anaams are gidoal ad the weaalth distributian is single pealked
pepk bebbwvthe made are in the anvex regan ofthe uti ity TNatian and pegpke aboe
e made are in the aaae regan, suggssting the famerai il be mare dispcsed tonard
camblingand the lEtter tonard insurance, though exactbaaianni lldgpend an the adcs
and payars. ITthe relErene gap Tndian is su¢ adattly dicuse then oAl stats ad
ddoal statLs are equinalantso the same prperty holds inaurmaodel A s status beaomes
mare anatraied araund aunentwealth P rigpasitian 1 implies naither gambling nar
insurance hes mudh gppeal P ipasi tian 1 assumed thattthe relerance group incian wes
atered araund aunatovnaalth whidh is axsistatbwinthll- arkonirtz and with Kahneman
ad Tvasky. T he TOlloning pragpasiian aasidars whatk hgppas when the relBrence
gap Tindionis aatered ebenare. W e .. nd thatbwhen individual aampare themsebhes
agap wth hidennealith they will gambe and when they ampare themseles toba
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gap with bwnerwealth they wi ll purdiese insurance.

P rpasiian 3 Foray gveny/, v/, ady, 2 (v,y") aaddaygwena 2 (0,1), ifo,
is su¢ deatly small ten (i) aU(y')+ (1 § )U®Y") > Uly,) iFu, 2 (y,,y") and (ii)
aUy)+ (1 ia)UWY") <Uyo) iFpy 2 (Y, 90) -

P roof (i) Since,ug 2 (Yo,y"), limg, o U(y') =0, lim,, o U(y") = 1, andlimy, o U(y,)
= 0, sotheinequality hols. (ii) Sincep, 2 (Y, y,), limg, o U(y') =0, limy, o U(y") =
1, andlim,, o U(y,) = 1 sothe inecuality holcs. |

3 Caxdsm

By inradudng loaAl stats into a standard stats uti ity madel this note reveakd a
dose aamectiaon betnean statis aoncarrs and pragpect theary. P ragpect theory argues
that asumers are dispropartiaately aonaamed with small gairns and small Iossss in
asuMptian sine thar ssatvty 1o denge deaessss as dangss beaome lrger: W e
shoned that a similer ecect axises in a madel of Ibcal statts maximizatian for soaal
rather than psydalogal reesas. Sinae individuak are mast kely 1o ampare tar
staiLs with aothers of anparabke waalih belk, they are mast ancamed with smalll
dangss araund traraimatowneaalth, and are therefare nsk bvingin kssss and skaerse
in cars. W e abo shonad thatt other anamalies underlying pragpect theary may refect
oAl statis anaans. R egading ks aersian, su dentaonaam or bbal stats implies
thatsynmetric gambles ather redue uti ity a-orerabitran ly small cars. R egarding
e aedstance ofinsurane ad btieries aasumars Wwhase relerence gralp is Wealthier
ten they aewi il tad O buy btiery tidets whi e asumers whoe rebBrence galp is
poorerthen they are w ll tad to buy insuranc:.
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