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In this paper, I describe the historical background and early career of economist K. J. Arrow
(1921-) up to the time his seminal work Social Choice and Individual Values (hereafter, SCIV) was
published in 1951. According to his career, he formulated three conceptions before he wrote SCIV.
First, he met A. Tarski at the City Collage of New York while studying the calculus of relations,
which appeared in SCIV as a way to formulate symbolic logic. Second, Hick’s Value and Capital
and Hick’s lecture at the Columbia University helped Arrow conceptualize the paradoxical conse-
quence when an organizational decision is led by individual values. Third, being highly motivated
to write SCIV, he visited the RAND Corporation while on leave from the Cowles Commission of
the Chicago University. There, he met O. Helmer, who asked Arrow how America’s decision
making could be formulated as an aggregation of individual decision making in the age of Cold
War. Arrow's thoughts at the time of publication of SCIV were colored by market socialism, which

was professed by O. Lange who belonged to the Cowles Commission. J. Marschak, who was a re-

search director when Arrow worked for the Commission, was also a market socialist.
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FHEMNI O T FITH - 72400 S ke 72
T H - 723, BEIPBH L3944k
D ¥ 71 TR SHIHRENF ERRF L AR O
DI BIEMMBT TIFEL T, Hova
JVY (Henry Schultz) 13264Fi12 v 4 T KE
ICHME U CURE, v A I RFETREEIRO T
NN BET 5 WFFE 78 EBOERR G 705 R B
DWFFEAETT > T B, ¥ 2 )by HE X384
WCHBHESER T B ->T0 30, fRbbic
VHIRLK->THhLORERIZE, 0.5
7.7 v 4+ — (Jacob Viner) L E VA
TRFITYIFIERE L T REFE NS
2o TOEXTTINIRASORBITKNIFIC
VA ARFOMEEFBEANEDL->TED, v
7 IARFOHERENFEENICZAEREEET
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5k 53%E > 72 (CCRE, period 1932-1952),
7To—=0HiE LTI ADRTEAETIH,
DHEE MU £ 0 IERBUHEREI R TH N
Thd, AT Filh-cE&kbbvAa
HROZEZIABMBHEZ TOEDE0, T
O —WRASESNIATEDO RS TRAESHM
Wiz E (president) THBIATILZXDF
ICHFTERT RS 1 44, WIERRTH (5B 14
M7 a—), WFEHE (research consultant)
M104, #FMEES (advisory council) 1T
4RI/ EHER TV, TRNEEES T &
BB ORMZ K750, AR TR
MW174, BT (research assistant) i
9%, WHERRA1LE (Db 1A/BTr—)
ERFIFIZE > T B, ZTDMMIZEREZDE
IF-T a0 baBNE, ABENTD
DbDITE D, Tu—FlDaAVIWNVIAETHE
IZATAE I SA9E X TUIZER & UL THERE L, 49
HATAY 7 4 — NITE#R TP S04 E T
FHFEREHE E LTEMLTh 3",
TO—IlE o> TATIARALRHHOZ
WHBTH o7, RIVY v v 7 BITESTIR A
VN—HTOELBRBTODOE XK EFAR
(Arrow 1987a, 645), H RITH L T & X4
ICHET 2 HISHIZEERBIIC Y o — 69 <
NTh-7c, RERONHATEZDEIF—
BN, A VNG E)TTTRT 4R
oy va v e R=— DA RBIITKD
LN, IV vy 7 DHEDITIVAERE
RTHE, ROXI B A>OWELEIZH - T
B2 IR fThbh T, =V v v 713
WA B S U 72 19434E 1R D & 5 12k ~x
Thd,

(REBLTO) RO R, Bi%T—
7 ERFHEEDSEORD 4 S OEHMIZ %

Horonsd, ()fmEiFH—REX
TR HETHEROBRRTHE L0
&, WZhso AR TIE®
2, b UL IFAeTIT THELW] 72IEN
AFENTNB I &, 2D &I, KR
OHFIZBNWTHRZ SN B EN, Zhl]
NO¥Z S OABNNZER & T IH
—HTUDENI EERKML TSI &,
(@©T =232 OHH/ITBLTRRS]
THZoNh3, §hbb, Thnrok
BHRIE, THIEITT2HRITKIAL
ThaEns s, (AMshTH?
T=r D%, MAICHTS2EDTIE
<, HEIrRIIETELDTHE LD
&, HORBREFEIIBOLTNHERD
EUTHRELUTE MY — VT,
INSETOEMITLTLLEALTY
BERBARVDTHY, HLUOEHFERN
FEDMEL S SEESIN TS, - LIk
MoT, BRAXIHRFICHT 25N
(economic measurements) O —#%E
BT AP DREAGIE LT &, -
NS OIFIEm ML % R R A IRk S
5 ENREMEh B, HEWNSrohT
R TR IS RS T, BUEMEH AT 10 A
Sh, ffrahTnd, FicniiE, #E
FOMBWERIT I O THAET B Fric i RIEER
WA, BEEHITH I BEEER R LT
5EWNSH Z &7, (CCRE, period 1932-
1952, M EHEEIMAE T HEHE)

DXV RALSOWIEIR, TIT ADEER
Tk 2HEEMRICEEEE N TH S TN
Ed, UL ZAOFHENZIEmIEE S0
BE D OMERMITH LOFER S 1V %
HfgL T, FhTF—2 k<7 usstas
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HANT, MEltEEOBAMNBRIED DD
FHGROMEA BRI LT, 209 2 THiA
n7aY s ML RIFohn, OEBH
HoGHEIcEbE b LIELIERE -7, &
T, BEMEY O H O A R,
i B9 5 AEHEWTIE, AHEFE T To R
e, EVRZ e FA 70, B,
RIS & O BELRFE AT T b h
T b,

#F 1 SCIVHER#BO T —D a7 IV X

TOWIED 5 (1947~634) TH 5, £1
ZRABE, Tu—OREHD IV TOWIE
A ERTUET 2 D TR AL, 4748
HITHRHNCRER R TRE LR T19474E6 Ho
EHZ®AD T (CCDP# LHFF[1], UT
FTTDH) POAED [FHERFETIVTO
TRICE T 2 #HaHRRE] (6D TR, #
Y TAICEE T 2 AT T, Z OMIET
ZEhER P A IR O BUERIC R s e 2
B 2 HERIERONE (3D ETH 5,

R1. AVNRXEELTO7O0—DHE—E (1947~63%F)

FEFEHH X5 ¥ A4 b
[1] | 194748 H (CCDP) “Forecasting of National Income in June 1947
[2] | 19484FE2 H (CCDP) “Forecasting the Effects of Government Fiscal Policy”
[3] | 194843 H (CCDP) “The Theory of Price Adjustment”
[4] 19484 6 H (CCDP) “A Formal Theory of Aggregation”
[5] | 19484E27H (CCDhP) “Comments on "Some Experiments in Demand analysis" by A.R.
Prest”
[6] | 19484:22H (CCDhP) “Statistical Problems in Forecasting from Econometric Models”
7 [19484EFK] (RAND) [“The Possibility of a Universal Social Welfare Function”]
[8] | 19484E12H (CCDP) “Second Thoughts on Social Welfare Indices”
9] 19484E12H (CCDP) “Corrigendum to "Second Thoughts on Social Welfare Indices"
[10] | 19484E12H (CCDP) “The Possibility of a Social Welfare Index. Abstract and Notation”
[11] | 194941 H (CCDP) “Homogeneous Systems in Mathematical Economics: A Comment”
[12] | 194941 H (CCDP) “Similarity as the Basis of Social Welfare Judgments”
[13] | 194941 H (CCDP) “On the Proof of the Possibility Theorem for Social Welfare
Functions”
[14] | 194944 H (CCDhP) “Continuous Monotonic Orderings in Euclidean n-space”
[15] | 194944 H (CFP= “The Determination of Many-commodity Preference Scales by Two-
RAND) commodity Comparisons”
[16] | 19494E2?H (CFM) “Social Choice and Individual Values”
[17] | 19494E3 H (CCDP) “On the Samuelson Theorem for Leontief Models”
(18] 19494 7 H (CCP= “Bayes and Minimax Solutions of Sequential Decision Problems”,
~10H RAND) Econometrica (July-October 1949), 17(3-4): 213-244 (with D.
Blackwell, M.A. Girshick)
(CCDP= “A Gradient Method for the Lagrangian Problem” (with Leonid
[19] | 1950%:11H RAND) Hurwicz)
[207 | 19504F11H (CCDP) “Alternative Approaches to the Theory of Choice in Risk-taking
Situations”
[21] | 19514E 5 (CFP= “Optimal Inventory Policy.” Presented at the Logistics Conference
RAND) of the RAND Corporation, Summer 1950, Santa Monica, CA, 1951,
pp. 250-272 (with Theodore Harris, Jacob Marschak)
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[22] | 19514F (CFP) “Mathematical Models in the Social Sciences”, In H.D. Lasswell and
D.T. Lerner, eds., Policy Sciences in the United States, Stanford
University Press, 1951, pp. 129-154

[23] | 19514E10H (CFP) “Alternative Approaches to the Theory of Choice in Risk-Taking
Situations.” Econometrica (October 1951), 19(4): 404-437

[24] | 19514E7-8H (CFP) “An Extension of the Basic Theorems of Classical Welfare
Economics.” In Proceedings of the Second Berkeley Symposium on
Mathematical Statistics and Probability, University of California
Press, 1951, pp. 507-532

[25] | 19524F12H (CFP= “The Determination of Many-Commodity Preference scaled by two-

RAND) commodity comparisons”, Metroeconomica (1952), 4: 105-115

[26] | 19524F (CFP) “Le Role Des Valeurs Boursieres pour la Repartition la Meilleure
des Risques (The Role of Securities in the Optimal Allocation of
Risk Bearing).” In International Colloguium on Econometrics, 1952,
Centre National de la Recherche Scientifique, Paris, 1953, pp. 1-8

(277 | 19544E 7 H | (CFP=19534F | “ Existence of an Equilibrium for a Competitive Economy.”

CCDP) Econometrica (July 1954), 22(3): 265-290 (with Gerard Debreu)

(28] | 19544E10H (CFP) “Import Substitution in Leontief Models.” Econometrica (October
1954), 22(4): 481-492

[29] | 19554:7-8H (CFP) “Reduction of Constrained Maxima to Saddle-Point Problems.” In
Proceedings of the Third Berkeley Symposium on Mathematical
Statistics and Probability, Vol. 5, 1955, pp. 1-20 (with Leonid
Hurwicz)

[307 | 195844 H (CFP) “A Note on Expectations and Stability.” Econometrica (1958),
26(2): 297-305 (with Marc Nerlove)

(317 | 19584 T H (CFP) “A Note on Dynamic Stability.” Econometrica (1958), 26(3): 448-454
(with Maurice McManus)

[32] | 19584:10H (CFP) “On the Stability of the Competitive Equilibrium, 1.” Econometrica
(1958), 25(4): 522-552 (with Leonid Hurwicz)

[33] | 19594E5 H (CFP) “Rational Choice Functions and Orderings.” Economica, NS (May
1959), 26(102): 121-127

[34] | 195941 H (CFP) “On the Stability of the Competitive Equilibrium, II.” Econometrica
(1959) 27(1): 82-109 (with H.D. Block, Leonid Hurwicz)

[35] | 19634F (CFM) Social Choice and Individual Values, 2nd ed. (New York: John
Wiley, 1963)

1Ko RUTFTD&EED, CCDP=Cowles Commission Discussion Paper, CFP= Cowles Foundation
Paper, CFM=Cowles Foundation Monograph, RAND=Rand Corporation Research Memoranda,
Rand Corporation Research Paper

(713, avLIARAELETREShIZbDTIREL,

H%o

Y NHETIOSDTH 50, HHMIZKRIZANT

W THEEIROWFEN a7 IV AR B
THREINIZOF, B8FI12HO [HalEE
fBHEEE | (8D T, ZIhotamEEic
Bl BT 4 ZAy Y a e R=r—=n3a
DI BILRRERSNTNHS, DS b5, [11]%
B < [81 5[14]F THSCIVONFIZE T 5
LOEHSTS, ZDHE, T NIRRT
TOWE TS b A[15]% 5K Licd L4941
Z[1610E /) 75 I MFEERINL TV 5, [16]

i, SUEICHHMIE N 5 SCIVOE 1 fRE1Z1Z
NEREDLSKRNEDER > TNEDT,
SCIV I3484E > 5494 IT i T 2 < RN
SERI N/ EWR B, Fi, [1TILIEI35]F
Th W25 &ESCIVIZBIRT AW & 2 12
Sh a0, ZOMOMIEEL~SE, Hubiy
HETR BB ULAZLKOUMET—<DH b
D1D>Thb,

48AE R In 5 494E 1T D 1T T D RAES I,
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SCIVOHNRIZOWT AN AEHRED A ¥
N—DEREZHBNTSCIVONEEZFHED T
CEIzhb-EEZONSE, THh T
SCIVOEHIEBEITR EZ TR ONED
o

V. a9 XEER, £LT5 Y FHIRAR
N—EEOT—-LBBNODER —

SCIV O ZOFRiE, I v IV ATE S
HTTa—n7 v FEm~En 2 ok
We %, 7 NWFFERTE, KERE %D 19464
I LRSSy SR e 2T 7 5
7 MEEOERIT I OB LENI ARV =T 5
YR VY —FOWMERTH B, ZDOWFIER
1%, S0AEfRICAB LR LTHLLESH
i 2 WLE Z 72 10 3 &K E o I T 78 %,
RALGHIP 5 WB AT - 7 WHSETTH 5,
CHIZBIEE LT, 194640 STOME & The 7c
[Z > REFE (the Project RAND) | &IEiE
NEMETe Y 27 MU, V. JA<
EO.BIVF VY 2TV DF — LEHTTHE
PITbh TS, MHFEsr — LICRILTTE
NARENIC BRI T 2 7 — LBERIE, Y
KD Z » FUFE TREMMICHGR S hic, O
CTREIN IO FILEE TEHEREZ TH 5
Hv#EREEFRECTHERE CTH 2 KEHO
MoOWATHD, 7o—I37— LHAHDHE
DIHIT T DWFFEHTICHIAET 5 Z &IT18 5,

Ta—n7 v MFETEd N E 5T E,
I oY ETRFEORFEBIC O HEEEM
A FIby w7 (M. A. Girshick) 87 o —
ZEWFFRFRICFALL ETH S (Arrow
1987a, 647), FIV ¥ v 7 I34THEIOH £ TK
EE#F A& (the U. S. Bureau of the
Census) TH#ialhsE%E1T->TH O, KNS5

v RUFEFIAT eIt A B oo v ET
KEZHND LT, Db T7o—N
VA ARFHEFE T O194FEOHFE TITIRT
O—%2#F->Thb, FILVyZ7iFZDI A
TIVAFTHED A VN—=D—ANThH-7, L
MUFIV Yy 71208 OBFFERTICHTE L T
W a7V RBRE TR, YRFOTHE
DA UN=DZL WY HIDOATINVAERE
EANT V=T DT v KEFHEIT-720
Kb LT, TayxFicihnid, 484
B a7 )V AEH X OUFEH I TR
B9 2 BLERIFIE Db 01T, Hrty MyRER it
FEAZ I > Tz (Mirowski 2002, 249),
F AT AT IV AREETITbO I ED
DO —21 8% T8 (economic behavior)
IZBT 50T, (DEECREADRIEE
L CoBIETHE) (actual behavior) DL,
DAV EENT VY 2aTIVD [HBE
TEIO 7 — LHER ] BRI ks b b
K972, EMCAERITE) (rational be-
havior) OIS, (3)HEEICTH T 5 K& IHA
5D & 9 15 ik#75478) (optimal behavior)
DOWFFED T fTbhic, D, —if
YRR PSDOEETBY 27 P THS
TRrIIVIOMIEE s A RV =Y
YR VY —=FHEHIT-> T35 (CCRE,
period 1948-49),

TE— SO TV AFEDA =&
[Flfk, v ATEANT +IV=_THOTEZE
NIz~ ATH B, Pi21948%F: 6 HRITH — L4
MDD LW S BT v KitE %=
wmHTiintkob, zobLIELIES VR
MEmZEHN TN B, Ta—IdT7 v K5
VUBNZE A — LB & A EME L Thig
M oiz (Kelly 1987, 52), L7ch->T, C
DAZEHE D T » FIFFEFTHAEHIC T 1 — 134
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DT — LHEERONE AT L T -
7T LT B, T v NIRRT BN 72 B8R
BT, HoOWEZICTWA I & RO
WIER L D#KFRETO N A A 1R E
PSR AEF > Tz (Abella 2008), %7z
29 LRI, 7To—HBITE > THIIE
FIZWB L RICEEOECAE A LiIZ L
$5% 7 (Arrow 1983a, 3), WFFERTIZIZS
PIEIHZ B THIEENEE > T, T
REFNBUEZZ, 04K, F¥EEP
vV ZTIR EEREESR < Bk OUFTEH B
HFUDTRIFEZ RV 0, UL Lz
HPRRELFHE BT,
SCIVOERIZ, 95 LIcBPBnEEs
D—ANTH - 720.N)b<w— (Oaf Helmer)
MoblcoINTVE, Tr—EZDRFD
EERRD L HITHNTI 5,

iz bi& 125 v NIFFERTIC O & &,
NIV =37 — L8 E 2 DIGHIZ DN
THERELTOB I END B ES -7,
Ao BICKREEH Y #, 2 U THERIRK
ETUAY—ELTEELichi-7c, L
LZENSIEALXZD XD BFIETIEE D,
EARERTZEN S BB ER>D
1ZAIMe ED XD ITET BRI
B E RS/ — L8 E CRESIH
VHOELEID) T B ENTEE0D
7259 Ipe WO M SKETRNHBIEUE FE -
TWWBDh, (Arrow 1987b, 193, M
RN 5 R D

NV —ItBEERn otz T a—1g, N—
7 S OFEORMEIZ O W TREETID
EF TR EE2HZI D&, FITZOWHE
NV — IR E N, Tl Tl &

S ao ryET7RERR2ITE v 7 ZiTk -
TRT K7 ZANEBLERT 7o & & LSKRO,
FEANEROMEA T 0 — A2 FHCHNTH B,

FaTid, HENERT S EITO0TH
BWTAT 4 TH20LODFRF>T5A T
LIZR/MT T, L LEhE2E
DEDITFEDEELLSH L, &
FTHUIHICHERER AT, € LTHIEC
DB AR L, U TZHIR
BRELREERE LS L 2 S IChb e, L
MU ITRMICZ < OHIMFERENR D 5,
ZITHRERZENSOHEEEE L & 5 ElL
ThHhlee, ENHEEE LD -7, FANIE
LWz 5 £ caiffc @iz En
o7z, (Arrow 1987b, 193)

70— 48ERKIT T v FIFRERTIC T O T —
CICBT A RMOMXERL LTS (F1
D[ Lchio> TSCIV DA EFAR I
BFRT7T =0T v FHFETICHE L <
HOHIBICEE sl TEUY, TDHE
19484E K S IR I T, £hEhawy
WAFRETSCIV DR mMnisah, ZOW
HIZONTOIA Y IBMb -7, HUE]
W5 E, T TR ESh [E
75tk JEAEBI o T REE ] ((TD A3 9
HESH, Z20RICBI~1IMEESHBIE
FLlo o> T B, 1YM4BEF LIRED 5 494E 120
FTCT e =PI VAEFHETRHRELTHS
F4 RNy gy e R=—13F5 v KPR
TEMEBILBETH LI ENI I THIHERS
N5z, SCIVOHE =0, 7 v N5
TOIERRBZREFHERD I OO EDTH A
J, NIV —EDHEIETH - 72,
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VI. PhdBo7o—0BREMA &
SCIvV

BB T RIc k51T, 7a—nSCIV Z#H
ETHBICHEENGSEEE TV FETI TS
oo 3N, SCIVHHELKFD 7 o — 220

T, ZIICESLFTTOT 0—OLEFHPH
BB O v 5 TRFE T T IV IFTHLTORERD
WoBEEIORILTLBEEZEZ SN S,
ZNRIAVIVAEHRITENT, Tua—0f
PHAL D BT 7o d 2 H0 AN ES
Ao LI mbDLTHEERT LI, KD

OHETIX, £ LcBAD» Sk HE OB
LavIWVIXFHS, TLTSCIVENS =F
DORIfEE R T &2,

FTTIRBRA LT, TVIVARELSREIH
FOMAT T A RRBEAT IS O B WFSE MR &
THED, <y vy v 7 ORRD a7 IV X
HEXbHEAMICH Uizl > T, &2
ATAYIVARERLEDEH O EDDHHIR, =
5 U BRI & W D 40T — L DAl
it & FE & (market socialism) 2F 5
T3

384T /ﬁﬂﬁ%kiﬁbt07/7
(Oskar Lange) (&, 394EICEEESMN Y AT

I 5 & a v IV AZE 2 OWEBIFIZEE L
720 36D OITHFICHEER SN M TED
BB ] (On the Theory of Economics in
Socialism) T3 V4%, 75 ZHIRRFES
Wiz 3613 2 B ORI & &5 o vh g Gt i % 5
FFL T B, MARBERE 2 TRk & RIRRIC A
e, ERBPE L EHER T LT,
EROEEEMEIBEBTFE LB ESh
MM EF R TS EMNTES, 2L
IV AR E T IV S AW iR R
A ESbhs s OB, YEEREKF

25 (20124F)

BEIHEBIT B - 7o o 1 TEPRO B B &
F-o&DE—HEBL T, 5V HER
SEITHE AR — 5 v RN DIl BEE %
DT AN, ThixFichigtsEgwE
BAER > Tl Yy v v 7 DFRFTE & 73
BAEL D 2HHBTH B,

IV e w73, bEDEWBOYTHD
FroychEnkY IS4 FRIT VAT,
Ykt e v T fimAERBE LT TV
ZEFEZITHD, 19184FEICiEm vy 7V ET b
A ERICEEO 7 L 7 v Ex MR
EiZBF 240y 27 4 FOHPLIYE A
N—EUTBIFNTIHIBRE E UTEB L7
ANITHB, TOH AV TREFEFV,
RRBE T IC B B M T L 0 EEE
BHEAT, ZLUTAF Y AANBHEL TREY
PHEHFE AL T, S SIKEICHED
—a2—+ X7 —J)V (New School for Social
Research) THMEAI Y, 4312y 73T K
FARELTWE, VY vy 7 DAMOK
ANicEhid, =y vy 73, midthads®
BHEEZBIEBOSILRFBEFETH- 12
(KJAP, box33), i &b vh ko
aATIVARELE, ZH5LTITUrP<I
vy 7 Oiligth a3 a0 B 2Rk U 7ol
WcThsd, AaVIWVARHAZDOTIV T ANEF
HEmE o A THROMFTEEDOH S [fER7s
revzsfll o Ax LTRSS T
(Mirowski 2002, 233),

O EFSCIVHFERDO T o — B %
£ L TW5, flzgiFhid, SCIVo
INTE T v ~OF M5 [E (Mirowski
2002, 303), A.P.5—F—iZ3 A SN B,
7272 LF. 4 b (Frank Knight) ~O &
Eb9mEsnsY, LrLdialEson
IO 70—, YHITRFITH-Tay
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IWARHZOHMAIRKICELTE D, ArlEL
MO ZHZDOMETRRE<IVY v v 7T
HotcbnH T ERFIITRHRLTEBLINREL
5957,

7 u—0BEOK R FE,DIE, T
RAFZAZO N EBD IO H TN
S5 DONAELNDB, T4V z)Vid, Te—
ISEYINTREER U 7o KA & » TREAE DK
HEzohflow=7 =+ 2 bORKO BN %
L LD Lg% (Feiwel 1987a, 5).
ZL T2l EnRFEMHEFEHE (democratic
socialism) & U9 BIOKEI O nfEt: %27 0 —
ICHIR S5 C L ICBs - o SRR L T B,
TE—ICENE, REMASERIPEALAERE
DENTHEEE2H%, (DETOREME
B EN S Z EEMEND B & EDORHRME
() WG o [al k75 & CIZ BRI X 2o
BiG g o mEE, O ) —bdicks
HIE» S UHMHEZKT S22 &, (DA
WSO P, G thEEITE T 5%
R ICRG LT RS 5 ETH S
(Arrow 1978, 475),

FhTe—AHonficinid, F4HEM
FRAEITEN, BRE
#11# (economic planning) & U < 34E&H
FEREHE ERRET TR OMAA I K D RO E.L
%> Tu/c (Arrow 1987b, 218-219), &
72, 7 u— & H U TR b S
FHEHEIRIEE ERETR TR DM AT DN T
RO X HITHHBRTIN S,

(early years) ®7 1o —

FEzhicBiLThiEsE o6 b &R
HThHs -5, HRIEEITDI-T
BuR M EEIREOHE L WEEZFA TS
7o FEBE 1FEAEDRKEHOMMHBFR
DIERITBNT, - (2N SHERRII)

ELICRTF LTS E-S, U7,
J—F+—, (L) ALYFTSAH
imz DfEEZ 5, FUHRETEZ,
b, - »2HOEANFCO%H
AEELDRD, L EHIEOHS
PEHROF CLE E B9 U THEN
BIREITHOHOWAEAN%E, EOFEET
EBEZRINEBORONEEZL D, K
Mo, BURZERMIC B 5 B ERE B FL
LD - TWWAB IV — VOREEIZ Lihi -
TIHONTOENED D, REEE0,
ULIhULBEns, M3 ZzofMEIZET
bBEEFF > T B, FALE, FREHYMEA
MO O EETHNIE, BIAZERM
BT AEEREDORMEL RIS TS
CREHETHSEES, (Arrow 1987h,
218-219, » EHEUNAIE T AH A L)

ZOEIIT, Tu—EF [4idb - &R
L5 LT, HHENORGEEE SRR
AN OEOBLZRIE L, thai RO
WHIED, WRLZRBEOEEMESREL TS
L7ciio>T, A7 &b Lilo8TH0 1 v 4
Ta—EEEZA 5L, SCIVERZTH D%
o b & TORTETERIEZ DR HRENES
HHELIHZT, 2DV AT LHERET 34
HOMREM AR T E 2 EFTRAKEY L
EzZohb, €9 L4, SCIVIZ, FU
VAT H - THEEBEEH LY A T%
RT3, L ULAHGEEED A1 S 38
BRI E) 2 IR T 5 S 2 BT B &
L7 a v )V XRRED NI, fmX xR
LRI O—BEY, 7o —13Z OAEErEE A
g — 7 < v 20 F TR E
(Possibility Theorem) EMEUMNZ TS D,
70— DOFFEW M S v H TRRITHhIF TOR
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BRI INWVIAFHBZEV O BENS VL AE,
v TRERIZHEE S 7 SCIV O — A AT HE
PE I, [VEetEeH ] EHORBELESE
ENBFBHEKRTHAS (Arrow 1950;
Arrow 1951),

VI. 8hYIC

AT, 1951 I H M IR & h e
SCIVOHEICES ETICT o — Ml - 7o
B, A& D F CHAMNEREITERL, #o
BB FHE & U TOWRR & SCIV @ #f%
BEWHODIZT U, DNORERCTIIEF + )
Tho, SCIVOERKIE =28 Foh s, &

—lE, ZIVAFhomBIFEEFAL = 2 —
=7 WAURFHERTH S, CZTTo—IF
FNVAFO G AM] OFKIEICE b
b, BAfFRElO L AT S, BT,
Jo v ETRERERRIOE v 7 X TlifiEl &
BAR] Ly ZHHTH S, T THRIEZS
BRBZEED /85 R 7 ZITBOES> T 5, 5
=“ThY, HEDOSCIVHED X > &5 -
7o, YAITRFIATINVIERELEKERDL9
8EEH O F v NIHFERTEER T, £ 2 TR
PO WFIEHE & ORI S ALRO T O O &
D2THBENAT—LEDEG K IH a8
D7 — LGS B RRE OO E —
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