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TA YA T, R

%ﬁ%ﬁnﬁ@/ ;nEl oW (28)

B H F A

oY (R oY (A=q:) =Dl eb AR A IV e s
ENVT Y a TN ORERRS S —ADHE
e RETE20E 12 RENEOERL,
D 2 {1 TEENTEIORIE O E R R
(Qualitative Discussion of the Problem of

‘Rational Behavior) Q¥ 77 v a > 2,17&
HRTEIOME) 2T 25817277705
LRIZFETIY LT e olc 2005757
(36) L BN EMBALizo TNETDDNRGTF
TOEER, B THNIE, B LS RS,
FhEHCIREZOHEERLE, ZO5LT, B
B, Howvid, $<kltd, HBOREKR
5LTHIT2ZEDTE S, ThdOERD
BRLCEoT, AR BHBREOMA LY
b Ef7iz5] & RiF 53 ) (the notion of utility
is raised above the status of a tautology by
such economic theories as make use of it and
the results of which can be compared with
experience or at least with common sense)*
EWINERENENE, ZI5LTC, T+
JARVEELT Y a T vBI0E 3R
RT3 Z EEELT. bbb "SI
YEHNCEBER ) (operationally meaningful)
BAETH2, JEWFERANTH S LBRZD

1T TESRSTIORIE I OV T (1) B EE
4% (1993F3H) ,pp.97(383)-112(398) .

2)John von Neumann and Oscar Morgenstern, The
Theory of Games and Economic Behavior (Prin-
ceton: Princeton University Press, 2nd ed., 1945).

3)Ibid., pp.8-15.

4) Ibid., p.9.

Th2, .

Fho0/N5 757 (36) & (37) biﬁﬁ%@%*ﬂ
OFCXXXIMOFETHEN LIcDOTH %58,
HiogEicsnt, bhbhix GEF) (pre-
ferences) & W IBEED, 1AL B BEEDLETD
FEERCORATIE LT, BRTHELTHR
N3y 0EEKRT L0 ZI, ZNRITEIOE
BERTDCHE TR bDThE WS Tk
RIER LIz, £5LTC, £0 () ik, %4
R, BEOENELL, FROZ, TOEHED
EIIORE R RIT 2 RE L LT (EHINR%
F) (cardinal utitity) iR E OEAEFE R 2
SN2DTH T, EREDRTTOEIETITE
WWHELUE LD 3EHERI(FEZIE) (ordinal
utility) OEERCTEWOES 2B TEF, 2N
Wz, ERNIBOEGBSLELINEIL
W25, 20k BAREEEHEFCEL L &,

Cry H 5 DEITIOEHE) (the principle of
Occam’s razor) [Z - CEE LRI 2 H i
BTE2HLFICEWLENOTRRONENS
BEZbNONREER LD TH S, ~

J.R. B v 7 A0 flifE &£ EA,VLE, —RIZ
ZRINTHIRHEZEDOEROHEWICE, 0
ROV TETOBEREIPERENTRE LI
Bbhb, BREEEOBRFERAT 2EERH
RS LTHTL C (RAMUER) 28AL.

JHKD (RFSHA) ZEBBLIEOTH S, »

5)J.R.Hicks, Value and Capital, An Inquiry into some
Fundamental Principles of FEconomic Theory
(Oxford: At the Clarendon Press, 2nd ed.,1946).
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BREHML T 2o 2BEOMX EYIZD
WTEZZILLES, §3k, BXDYIZ
X5 5 RARERI

——Z% = ¢ y)
LErhE, 801, BXEYOM&EZNT
Npkagkl, 2=p/qg LT BLE, HEEHSER
OEFC I, HEEI
(1) pxt+g=M
LI FEORBOT T, HER
@  z=¢x)
PRI DL SR yDEEFERTIHDLT
Bans, ’

Be- T, nfBO R ALz, LT, Fh
FRRZERDnfBDNRT v b (x, ) DERES
NB54E,

z2i=¢ (%2 yi) +u;

% IEBRERRAFEREZNSDT—F 1274
v NERBILIZE T, FEEEBESS (v, y)
DINTI—F—RPET B EMNTESEDHL
NV, EZ N HOOIEREEEIC DWW
THEE 2HAARIC, COBREE 2EUERS »
DOWT, S SERAREESHD 55 TH
25, FOMECIX I Z TRz, wE,
ZOREEE T S —F —DBRD & D THES
NebDEBELTAL D,

2(32—x)
¢(x,y)——-8—6:;——

z0%E, HER2)IZ
(2 —2qx+py=80p—64q
YWIBIZ D, B TFEHGRL) L ET
SRTxEYPIZDWOTHEL &,

_ 64¢*—80pg+pM

B pEt+24°

_ 80p,—60pg+2gM

B P2-+4-24?

AN EONG, TIZT, P, g BEY, M
PMSIEHE Ra T, I OFIZLERE
OHX EYiews 2 FEBECHEZ S B0n, A
FERUIE S TR E 2 A CEEMES 2 #

(1

A4y A TR, i BEESEFHORFICOWT@28) AH

105(105)

ET5bDET 245, bhlbhiXRARE
RIS (v, ») BHWETEZRITEL, 2D
BoBFgcEREBbhs GIRABER i
ETBILERIRVDITTH B,

WE, TorOEEC X > TRIHEBES 2 HE
THLEBRECI T3R5, bhbhidx
D& WA BEREEITEILCEST,
PR RER O RBRBEEERD T, 20 %3
RT3 L8 TEBTHS S,

—%ZqS(x,y)

[RARBEEHS FCEE LI LS BEE L

L EThiE, ZOWSHERI
2(32—x)dx+(80—y)dy=0

LS BRSO EBS SRR E R RS,

BRWEITHIENTET, FOFEBERIX

Ulx,y)=032—x)x+ (80—%y)y+c

LR BH, TN EEFER BT TNEDT,
ZOEEED L S CIET 50 LS HENEK
%, ZOMENMI SO TUHETERZELT
b,

u=U (x,y;c) ;
W&o TEE SN DR AT w5 B BFFH
BAELF (u) TEHRL T

v=F[U(x,y;c)]
EERINDIFIOFABBE» S b, 72, FAU

- RANREREES (v, y) BEINDBZ LHHS

NTWBEDT, ZD& S 2GEEHTERD
HEBOR»r»s ENEED AR &L
TEVHT» &S HERZEESE-> TWwa 0
TH5, '

Lieio T, BEEREHET I FREOE
BEGwE, GIREBEE) Ttz T, BAR
BERBEH) CEOWTHEET 22 51E, EO%)
FREBERET 2 L v NEgERRE E#T 5
ZENTELDTHE05,{+vHLDHIID
JFE) =@ L TR EERT 2 2 L OF]
BRBRLTNERBDOTRRWI LB TH
%9,
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LaLias, by AHEUHiHE: &4
OHFTRLUT: (ANVY F—0E) OFFRIZIE,
SFEBESOREDRER EECIIEH#T 2 I L
BTERVERbN LMY ZEESNEENT
WBHEDTH-oTz,

2D ERBAT2HE 1 BBOBRELT,
bR b EEIFEO > OEICXXXIV £ CXXXVIZ B
WTEL1FED (AVY F—51E) 02 ERK
BCRLIzDTH B, £7, HX L Y DOffitkp &
g, BIU, WEIT 2 XHBEOTFTEMD b
LT, UEHRES ATy M B, BEAL TR
Rz, bhbhik (YT ax(var-¥a)
EOEATE , RIZ, BF X Ofikg 72 1 D34 HIDEp &>
SETLTY (p>p) WR-T- k&, ZOREE
NAT Y VBEBATEODEEET S, 20
Wi, bhbhld (¥ Faxfyar-7Y)
LIEATEDTH B NRT Y N BoDRS % E ik
FHEOENABRRBLUQ) 2FHLTHOTDH
D, ZROMEE LT EZRLEEY OB E2E
T 5, M1, AT FBIDWTRE, Frlwv
TEHEHR
(1) pxtagy=M
5RO L 2ENL TN
%ZGML%MW+WM

p+2q®
_ 80p"2—60p"q+2qM
o prg
BEDEFITH 5,

ZOE, TEREMEITED E £MXOff
BEFEF LD THED5,{(T a1y
2y TV KBFAMOBEAZ (7T ax
fyvayv-¥o) OFRLY HERLTH»EE
THb, LIchoT, N7 v bBO{KD%
(vF a2z varysTy) OMETEET %
Y, ZOIMEEINAT Y FBOZFRLD b/
LB TEEsRY, T4bb,

D%t g <p’xt gy
B AEABHEIL L 2 TR LRV, O
EAPEEHIT,

P (6 —%) + a3 —3) =AM

2!

B ¥ ¥ W R 43-1

YEBL L, TODONRT Y MIHT B HIRE
DEEAM,ZIEDEICR 5, ID XD TEES
NDEHEAM, %, MXDEROETICL 2 TFE
MOBEESOEADIFEL A2 LT, (y7ax
A vav-7V) OFEN»SZOEERERT
Z2EVIHERTY &, ROLIBWES R
FEHHRBE NS,
(8) p'xt+ov=M—AMy

=M— {M—@'%+qn}

=p %ty '

BLED & 5 5 THRIIE S e FTEHRNO
bETERZITIORAE (YT a2 var:
v =) B, FO LW UBREHER
FTZNRTy b REEBs TRT &, Bo DS
&, W & Wi PEEIHR (0) L FERQ) 25
B 5 #N A OB ‘

_ 64¢*—80p'q+p"(0"%+ q3)
p?+24"
:80p’2+60p’q+2q(p’%+qyo)
pr+2q*

THELTERES R,
ZOEIBEATERENBENAT Y M Be &
H¥ECZ L TERSNDIES
AXos =%6 — %
Ayos =¥0
B, FNERMXEY AT EE LRED (R
BRI, #5 LT, BROES
Axg,=x%—X%¢
Aye 1=y —yo
2, ThoThATEE LED (FIBHMR) &
BEATEDTH %,

PAED, bhbhDEIEIED (ALY *
—SEYDESTTH B, ZTOEHEWEST,
(BARBREL BHVONTWERETTH
L ENEEISRBTRIERS RV, TR,
ZOEBCED AR GIREBED e
LB ENTWRVWDTH S,

S DEICXXXVITIX, FB2BD LANVY F—
SRy OSBRI RSN, FRidt Y
7AW UiifE L EA, OF2E HEEOFE

X6

Yo
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DR OTIBRT 02 (RERR) OEZ TN
BT BAHDTHY, TOEBRCLBZ L, (VT =
I Yav-¥u) ONAT7y VBOE%ES
=R LOBENY (REDR) 2RT L
WEBDTHol. LT, FH2lD (X
WY SRy DT DIIThbN s XS FEDH
Fix, MREBIEASZA Ty FBEbx d
ATEZ L5 TbNBDTIEELT, Bk
ZARBDNZAT Y W B, 2EATSHILHBTE
T, LY, B,OHREBI2RARERS (x,,
v ) DEBOMBELY /qicEL k> TW»5
LS &ENERINS S Th i
BehwDThHb, ZDXI3RXLTNATr v b
B, BSEIRENBRUE (Y TFaxfyares
Ca—) EIRS,

BIED (ANVY F—01F) OlzODFHED
FHIEDBEME Y & 23R 7 v b Bid, BRI

¢%u@z£(>£)
q q

THLZEPHHHLTHWEDTHEh5, H2
OGBS TEORHEDREAEL I ZNNA 7 v b
B, DX>iz
p/
¢ (K> yu) =—
q

LS EZENRHTE SN TWELEPIEL LR
o, ZONATY MERMTHT w5 EE
REBRERABETHDE E0IFEBH o7z, L
LLEBS, FEMOBEIOEEE, 20F
BDb & THFKTIEINT 27y MiZK
DBLEVWSIEAICIEL L TEZ2 526,581
D (ANVY F—5fE) OBEOFIESINT
B(M — AM,) OFBEJIORERNNRT v B,
TRZL T, LLBBs TR TRELRZVTH
235, Lo L, Be 3 FPHEREMIEL 72 RICYRK
HOHMEEZRT L TR UOTHHET 2 NA 7y
FRDOTHDEDS, FRETFTEOMIEDRELE L
LTAVEDIFIRREBREBDTH S, TR

6 ) Ibid., pp.26-37.
7)) E#EHFE p.103(389) %R &,

rA YR TR, B BSEESIoRTIOWTR8) B
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SWLT, EofED (AVY F -0 OBED
FHOMIER/ SR 7 v b B, 2HEIC L TITON
B, ZELUETFES L CEELZbOT
H2w LT, HESNIRNETFHEOEEIO
HELr L TRB LD 3B DEFHINFAICHEET
BLEVIREELDTVRB I EREFEETER
WHEETH 3,

L LRd e, NA7 v hB, 1358 1 BO%BE
DFEOWEQREMEL 22327 v B &>
T, TEHOMERTTY (REBFE) »HBEICT —
FELTEBETHZLDTERWEREDLDT
Hb, FNWZ, BRFEOMEKCHEII-T,
MEMLOEERICL>TNAT Y NB AT S
SERR LB AT T OLERD 5,7z & 21T,
I LERH ST 2 EMEATICE > T, VA
7 N By L R —HEDO N7y M EFERL
TBLIENTELIRDLNEYL, ZOI L%
FOSETE 2, (EEF)ITFHOMEICE
FoT, NAT Y PBRMET 5 EEELHE
Pallf:iiFes

U, y)— UGy ) =0
OEEH>THEPRLTERSRBDTH D,
bbb B R L TELERNEFRE %
ERT3E 5, NAT v NBR2ELEEH
WEZFDEDHEBERODESICLTHEI NS
TH>5D,

if, Eﬂ%é" i %?ﬁﬂ@i‘—y (xi,yi, Zi”z%
T TR ER RS (v, y) BHEET 5. 2D
ISR F V> T TR

dx
—d—y— & (%, )

2UED, # NS U CEBRERU (v, y;c) 23K
B, #35LTC, BAERueE
u=U(x, y;c)
FEDD, IIT, cBEAERTHS,
7o & 203, HEESWIRREREHL, £
THELIEE DK,
2(32—x)
é (x,9) = 80—y

Thorrl, 35K, cCDEZXTLEDS L,
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LOFFREEBATRD 553 HEREAKE
u=U(x,;0)
=(32—x)x+2(40—y)y
L5,

DRI NAT v PBORSDEERATS
Ly, ZONRT v + OATEEOE® I

o= (32— %) % +2 (40— 35) 3
EEDEND,

SHABEE R TR B TR HEE L w12
EL, 2ORExEVEDHATEHEA L AR T
&, NA7 vy hB,0 S %R E S B kR
DFHER
(¢) = (32— x)x+2(40—»)y
BELNB,

BELRED (ANY F=4) OlDTHEE
ENB (T axzf4yayeZa—)y DINAYT
v b B, ik ZOAER () O T IEERHR I
H0, Lad, ZOETRERMUERL{MELE
BEELL TR TEBZRSRVOT, FOK
CHRARRQ)EAWMETEHOTRITRED
RBDTH B, E, HifE CHE & i 5EsIc
oL, (¥FTazxAvyare¥ay BnT,
p=600; ¢=1,500 THolir 5, HEREQ)E

@) =10 (x—24)

EWIHIEERLE D,

R () & Q) ZELERT, ZREE TR
HEx W DODWTRBI I T B E, xHhATS?2
KABER

102x2—6, 528x+101, 024,73 = 0
BESN, ZOFBERICITDOORR 3 ERS
BET 22 Lk, F CRETBOHCXXX VTR
72 2B THB, TNOEDZODRD S LED
INEWES BNRT Y DB, DG x, & UTEHRA
L, %5 LT, #nEAERNQ)IRAL TR
9} By Db 5 —DO5y, DENSEHIND,

IOXICLTHESNIZNAT Y B2,
B72LT, A7y NBEEERTH L LED

8)_F4B41FS pp. 110(396)-111(397).
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X, YFREFTEEMWEbE®L LWL T
BT 52 EMNTEZb LRV, ZORE
ELTBEWIHERNESNI LT ER5H,
ZDER & LT, BB (v, y) DFED
BIRBET o EVS ZENEZSNDETH
55, ZDOHBEIIE, FOFORFERREE
ZoWT, ZOEKDNT I —5—%2HEL,
LRIz LD BFEREED D —ERVRTH
ERHETHS 5, '

20 LI BFRE BMAEIEDELT, D
WA Y b B, BB, L\EENTH 2 L) I
BELNTDDOELTAHE D,

20X BRIEADNRYT Y B BH 1 5
EEAT2DRNELTEEM, X

My=p'xp +qyu
ko TEHENS,
FIT, AV Fazivar-vy)y OFE
M=p'x+qy .
Bo M EELEWT, Z0EAE
AM, =M—M,

:M_(p,x# +aye)
LEETLE, IMBE 28O (AVYF—5H
) DI:ODFEDFERETH 5,

(¥Faxi4yvar.vr) OFEEKR»
5ZOMIEEEZLSIL &,

(u)  paxtgy=px.+aqy.

BESNDEN, COFBR(W YT axz( ¥
ay e Sa—) BBUZTFEEHNTRL I
AR AL

B2REDANY F—50MF) 23 572011,
(EBRE) 13, ZOXS>RLTEDSNITE -
FIFIR () Db L THUFEFRICHEIRE TR L
WIHHEERR LR ITNIER SR W YA 7y F B,
DORFRERIMEL 0/ CEL VDO TH S
o, ZOTFTEHINROD L TERSND VA
v MEB, TRIhEZeRnwI LIZEHETH
59, ‘

L Lds, EROBEVLZOL IS
BWTHBI Lk, FRHCFEshases
ThHbH.d LUK BBL LS DN v b
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B, BBRLI L5520, FOFRIZY I
BATHENZL TRESBVDTHS D b,
FTEZONBILLLT, (EBRE)SHEL
7eNATy N By 3B, L EERITH B hEMP LW
I ST 2 YK OEIEWETH > 72D
PHLNBVEVIARERD L THS S, X
W2, MIE S N PEAHR (u) O b & TOERH
REIRCE L CUEREIBRLERE R o
DTRRADEVIROOTAREENRH Y 55T
H55, EVHZT, TNOTODHREERS
FLEMT B ENTE B4 01F, EBRERIX
NRT 9 B SEIREND LR BTHAD
LHEE AL Lhkn, 2OBAICE, Y
FFREHE (EBE) »pooREicT sEE L
WO TTEN E FEHRIR (u) O b & TOERIZHE
RITEIE O TESHICITEILTWR LW E
BT (BEA) 2ITEIHETHL cHEzOND
ThH»5, .

L La#d s, (BAILTEN DRI L T
B BERNTIEREED, GIRBTEDO
RN WLESL 2L T W A bivb i, R,
LKA (BHER) BTEBERTHL LS
REHREERZSE RN S 2820 TH S,
FEt D L CHRALBERIC BT (S 2T
BERTRWET AR 51E, (EEE)2 LD
ZOOHREEE S L EM@LIE LT Y, BB,
2D (ANVY X —0E) K-> THEDE
WEBERIZESNZLAL LRV, HDIC
FHEHIRD b & TOBRTHIC DL TRER
EHEEQCATEIT 3 L LCh, BEICKHT 2EE
EVSTEIE PHAKIRO b & TOFERTE L
DEDEEEPFRIES AL TR ITNE, H2E
D AANVY F—5f) ZTERWDTH S,
 HDEOBERPSELED (Y F—5F)
CE2EBOZhED (BER) REWRIKE L
BRoTWAZEBHELILIR-TETHS D,
FIED (ANVY *F—5) OFE, MESQh
e FEHIOR(0) D b L TITb 3 EERIE, K4
DINAT Y By ZRETEHDTHo72.F
LT, ZOFRCHEE ENS SO FEERK

TA YA TR AE ESESHORTLC o8 BHF
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K () DI IFRARBRERDO L TH o 70
75, E28O (ALY F—5E) DBE,
L N FEARIR (u) 0 b & Tf b 2 EER
&, FOEBRIEI-> TEDShBERE, *
N5 BHENBBFHID/SAT v b B, DNEERD
RREBEMEPETLIOEPEHRIETEHOT.
Holee FHLT, FOEBRICKIT->T, BR
REEBIH D ST OFRS 2RTEHRS A
AR R ELT 2LESH 12D TH B,
bLDict y 7 X5 (EEWsIE) ot
EEEIEBNRT A2BEREZBEL Tz THS L
T5% 0, i MHE L EA DR DR H
T ARBE) 2ERT 0> T, H2E
D {ANY F—3E) TERLT, B1EBD*
NERHTZRETh-7:THED, LoLi
5, (EEIRIFA) OB OB OB
BO 2B LicfThbnadbDThEnI s, &
TRbbNUBIEREL & IB5THB, 5B
LD (ANVY ¥ —58) ORIRICE > Tw5
(EEH) TEIORS T TRINEEDTEHO
KETTORSRXEHOZBILBTERNT
HB5, FoED (AWY F—43R) &, 3
BMOHEEICEI KEZRELSATIIVE Y
ey, LdoEwm»roHD kS, (FEE)
TEIOBEE BN EHE R SUROF BN T
W ZEERETZET, BREEMER2S52T
<NBDTH5, 2H5LT, bhhbniZHE
EEEELT 2B 20T 71y s /A<
EENT UV aTNYOBRRBEI SR, WX

DPLEB->TAHBZEICLE D,

CXXXT
29,1 — L08R L BHTELOE I 5T
FRIEOERL, OFE3E "HOME) OR
O ZEMCA BRI, ZOMDOEREE
TS OY BT MR SRR TB
Do

BE3HT "HA O, (The Notion of Utili-
ties), pp.15-31.
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3.1. TSEAT & WA, (Preferences and utilities),
pp.15-16.

3.1.1. »¥5 7 Z 7 (65) ~(67), pp.15-16.

3.1.2. /85 75 7 (68), p.16.

3.2. TEHEIOFEHE | FEFZ, (Principles of
measurement: Preliminaries), pp.16-17.

3.2.1. X272 7 (69) & (70), pp.16-17.

3.2.2. %2 75 7(71), p.17.

33 THEE L MBS HL (Probability and
numerical utilities), pp.17-20.

331 X575 7(72) £ (73), p.17.

3.3.2. 7%% 75 7 (74)~(81), pp.17-19.

3.3.3. 82 75 7 (82)~(84), p.19.

3.3.4. %5 75 7 (85)~(88), pp.19-20.

3.3.5. /X% 75 7 (89), p.20.

34. TERHIOE®E ; S35, (Principles of
measurement: Detailed discussion), pp.
20-24.

3.4.1. /85 75 7 (90), p.20.

3.4.2. %5 777 (91) & (92), pp.20-21.

3.4.3. 7¥% 75 7(93)~(96), p.21.

3.44. %575 7(97) & (98), p.21.

3.45. 785 75 7(99), pp.21-22.

3.4.6. 27 7 7 (100)~(102), pp.23-24.

3.5, TEUERIZhA ONEERRVEL D Ho ORESE
#5, (Conceptual structure of the axio-
matic treatment of numerical utilities),
pPp.24-25.

3.5.1. 287 75 7 (103) ~(107), pp.24-25.

3.5.2. /5 75 7 (108) & (109), p. 25.

3.6. TEEAFE & 7S DR (The axioms and
their interpretation), pp.26-27.

3.6.1. 282 77 7 (110)~(114), pp.26-27.

3.6.2. 285 7 7 (115), p.27.

37. "ERSOABEIHAT B —RIIFTE,
(General remarks concerning the axi-
oms), pp.28-29.

3.7.1. %2 75 7(116)~(119), p.28.

3.7.2. 237 75 7 (120) ~(125), pp.28-29.

3.8. TRRFAZHOBMED%E (The role of the

Bt % 43-1

concept of marginal utility), pp. 29-31.
3.8.1. 232 75 7 (126) ~ (128), pp.29-30.
3.8.2. /%5 757 (129)~(132), pp.30-31.

ZZTHi WD T, LOBROY TR v
>31. TEIFELZIHL OFHR» SEARED S
kL X3,

CXXXIX

P77y a 3 LORYID -3 11RO
E00RF 777 THERESRTWS,
(65) "Tbitbhix, T TI21L1LEBVT, HA
DT (individual preferences) & \» 5 EAM 7
Bk, L WIDRHEBORT S 2@
rather far-reaching notion of utility) ORI
Lo TRRLILWEEDDIFES LT THE M
V3 ZERBNI, ZRORFFEL I,
bhbhPRVICHBEZELDI LR FEEL TS

(that we are assuming far too much) [2.1.1
BWT, bbWBHE L -ETEDB&E:
2T L] TRV, ¥507C, bhvbh
DIFIE, b o LEEEVERNZL (25
B OFENSHBBEL TWEDTRRVD LK
Ca2LThH3H,,”
(66) TEEERAcE RS TSN, —RAYRFEE
ELT, ROIDECHRRTBZS, Thbb,
bhbhWOEREDOFIEIZ, RECEHEETY, #
FHRAMTOEHEIE T ) N EHGFEE
BRLBDIIEE R W EWS Z L (that our
procedure at worst is only the application of
a classical preliminary device of scientific
analysis) WZNTH B, 0% D, FOEH 54
BEE5ET 2 Z L (To divide the difficulties),
Tiabb, —D>OME[LHDOHFEDEKDRE]
iZE#Ef13 5 Z & (ie. to concentrate on one [the
subject proper to the investigation in hand]),
Z5LTC, BEKXWUERRY T, 20T NT
OffE%, Bl L CRRLDEEEI X -

9 )von Neumann and Morgenstern, op. cit., pp.15-16.
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T, #®ILT % Z & (to reduce all others as far
as reasonably possible, by simplifying and
schematizing assumptions) TH %, birvbi
B &7, ZOX 3 RELFLHHORBERRD
FaDs, Db OHD EEES O CH A
INBThES, Lrl, MEOCHKEEZRD
RS EbbNMDEROHRICEIZTHES &
Bon b8 E, BIRWENS, b2EEE
THET S TH 5> Z L (that this high handed
treatment of preferences and utilities is em-
ployed in the main body of our discussion,
but we shall incidentally investigate to a
certain extent the changes which an avoid-
ance of the assumptions in question would
cause in our theory) %, EWVIHZL TELZE L
TR SR, [HE668 & HETHZLRHEE L]
67 "Larlids, bhbhiZdI3EL 30D
‘ Thbd. Thbbd, bLbhOFERED, P

& b—Ea—3H 2 BEMmcElE R &
& LT D 72 O H— 13 REFEERR O SR D
FTLIELIEEZ 5N Tw3IEEIITRER D
DTl v> (that one part of our assumptions
at least——that of treating utilities as numer-
ically measurable quantities——is not quite
as radical as is often assumed in the litera-
ture) £, CTOREDFE R, bbb ITFD
HNTTIT7EBOTHWAEL LD ERTETH
23, bhbhid, SIFORED X 5 B L,
FEE W EE R EE R M L B TRIRAZ Ly
BMLRWIERRDOWT, BENbIbNEE
LTTEBLEIFLELTVRS, LHLEYS,
ZDEIBRELOERTELLERTHN S 3
ERbNBZDTHB, B¥ks, HEOBER
BEM:DRIRE (the question of the measurability
of utilities) i& %t & K53 2 WHAEERIZE O
OFERIE L BN L 12 & 2 AH S5
THb,10

Y, X775 7(65) DXEEBET B2

10) Ibid ., p.16.

TA YA TG, B BEEEESoRLIcowT28) AHF

1113111

W2, T TR LRI 2Nc B VT, FRF
WAL 7R 72 3 2108 v—
2112 T =205 75735 ~ 37D
WED T L BERPBLEE END, W, HE
DERTENBELBXE L, T13v - /(4=
ERNT YL a TNt TEADREREF &
AR LR E R L V) RRHEOET X 2%
SO & - TERL72v» (to describe the
fundamental concept of individual prefer-
ences by the use of a rather far-reaching
notion of utility) ¥ & HLr i, 27 75 7 (36)
DHIZBENLNTWE LI, L T8 e
B OFTHORIE T v HB—oNME
IZ#E¥9 % Z &, (to concentrate on one prob-

lem—which is not that of the measurement of
utilities and of preferences) 9% A T 5 4%
W22 T2 DM T COFERN: % BE 1 ThE
RO THEAHLT 5 = & (to simplify all other
characterstics as far as reasonably pos-
sible) P BERL T 205 Th 5,

95 LT, BllEfh S e s A b A S
NdL LT, ZNo0EMEEAELARL T
b s HERwRIE, FENME OB TIIRRT 5
ZEDTELWE L ORI L TR RER
ZECZEDTEDZTHDL ) HHE V)RR
HEDODET X 21%2, (a rather far-reaching
notion of utility) & \»J S, “n kS nHE
BEERL CW20TH 5,

262, ML¥7777(36) KRBT, =
IS Tz,

Tenwz, bitbhid, BEYATALADT
NTCOENMHE S, Tihbb, BRERLEOA

1) #ifE " S ESH ORI DT (26) ) KFEF2E%
35 (19924E128), pp.71(251)-106(286). FIED /<5
77 7 (35) 13 % D5 Dp.89(269) WHITSNTH 5,

12) BEHHRT TESESHORBIC > W»T 2N D pp.
100(386)-101(387) 12,85 275 7 (36) & (37) ¥ 4RIT S
nThHs,

13)von Neumann and Morgenstern, op. cit.,p.16.

14) Ibid., p8.

15) 1bid.
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ZoTHEEL, OHBNEER, 50w,
SEEEFATIETH LY, BE—OEEEMNTD
LEFRETETHS5, ZOBERMSL, BRY
L SEMEETHY, RBFRETHY, HHIC
BEEARETH D, 250U T, EBMBC LT
mRENBED X D% (FE) B 5 vid FIA)
ry, EBMNLBERIIBLTEZY, H—Td
% EHEEN B, (We shall therefore assume
that the aim of all participants, consumers as
well as entrepreneurs, is money, or equiva-
lently a single monetary commodity. There is
supposed to be unrestrictedly divisible and
substitutable, freely transferable and identi-
cal, even in the quantitative sense, with
whatever “satisfaction” or “utility” is desired
by each participant.)!®

IDLIEYB, TR, "211LEBWT, b
b (Fa> e /AT EENT Y aTNY)
DRI U 7o s E O B§%, (the enumeration of
the properties we postulated in 2.1.1.)"Z4}
KoHRWVDTH b,

Rz, LEDNT 757 (66) TRIZIZE D12,
B o DFLZOFIEL TRIERY R ST OB &
HbEINESEBHFRELEA LT ER
v Ewd ERR, ERFALRZ211.0.87 7
77 (36) DBUROME VIR L TH 5 Z LiTHEREL
X3, THbb, TTRNTITI7B6) BV
T, oM ZFOEYITHA LTI "FIA L BT
OFHHIORE T v HD—DoDMEEE
hyaZ L BEATED, T5LT, 20O
DT T OFERE 2 HEE I ATRE R R D TEMAL
THIE ZBERLTWAENRERHEIN TV,

L LS s, Thidxdh< £ THRIFENLS
W, .. EFERFER, (apreliminary, . . device)
ZTERZDTHS, ThOz, BT, %
oo TEHEs L ORb, (simplifying and
schematizing) D7z D OEREZWV LS &, &

16) Ibid.
17) Ibid., p.16.

B ¥ ¥ P %R 43-1

D &5 LFERPBRFINE PBBEINRTN
BEonwThsrd, 5L 742 /A%
VEERNMFUY 2T NVE, T T 57 (66) D
KET, ROLIBBEDOFEZLTWBEDT
Holz, Thbb, TOLSEEREIT TEIRY
wEs, HIREL T, s DEEDECH
EEETEITITON S Lo

bHbIIFIZEORCXXXIZ BT, #5
OHFE Ty — A OER L RETEL ORTIOK
BOBXREP|ITH, Z20LETTIZ, Thod
DHEBIZEINDIEHOESY, Z0EVEE
b 2BLESIC RS TS Z L 2HEHT 2
Y TELIFHLDERLTBW, T45b
b, £ 1E REMEOERL EE1IF»SH
AET FE TOWMODHEI SO LT, FIEE
B D7 — b D— R EITE RS X BESH 2 528
11 TOLEODEITHEEEINTW S Z LR
ENTWIDTH 5,

AT, RABEOE66E L B6THIE, F0E
MOBRRETH A ENE "X & FEOEHED
58 (Extention of the Concepts of Domi-
nation and Solution) ®¥D&EED DD TH
3, BEE T, TOBOHREUTICH/TT
BId,

BAE XL BOEMS O,
H65HT  THLEE. LTSRN, (The Exten-
tion. Special Cases), pp.587-602. ‘
65.1. "RIEDERAAL, (Formulation if the prob-
lem) ,pp.587-588.

65.2. T—##FT R, (General remarks), pp.588

-589.

65.3. TNERAT, R, FER WM (Ordering,
transitivity, acyclicity), pp. 589-591.
65.4. THRE | WHFRAIERMRISR L ¢, EeRlERA
JiZx LT, (The solutions: For a sym-
metric relation. For a complete order-

ing), pp.591-592.

18) Ihid., pp.587-616.
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65.5. THE I ESBYNEFF AT et LTy (The
solutions: For a partial ordering), pp.592
-594.

65.6. "FEFEEAME & B 2 JEREAM: ) (Acyclicity
and strict acyclicity), pp.594-597.

65.7. T : FERIMAEIBIRICH LT (The solu-
tions: For an acyclié relation), pp.597-
600.

65.8. THRO—EM, JERIM: & B 2 JER BN
(Uniqueness of solutions, acyclicity and
strict acyclicity), pp.600-602.

65.9. 7 —A~DIEH : BEEE &R
(Application to games: Discreteness and
continuity), pp. 602-603.

66T TR OB A O —R1L) (Generaliza-

tion of the Concept of Utility), pp.
603-609.

66.1. T—ffh. EFAVELD B> DD HE,
(The generalization. The two phases of
the theoretical treafment), pPp.603-604.

66.2. TE51RE O, (Discussion of the first
phase), pp.604-605.

66.3. TEE2/FM DGR (Discussion of the sec-
ond phase), pp.606-607.

66.4. "“ODEEEHK—TIIEOEEILE,

(Desirability of unifying the two
phases), pp.607-608.

HOTHET T—o Dz W T DS (Discussion

of an Example), pp.608-616.

67.1. " DEIOHE  (Description of the exam-
ple), pp.608-611.

67.2. ", BXU, ZOFEF, (The solution
and its interpretation), pp.611-613.

67.3. "L I BB OR L 2 RE
(Generalization: Different discrete util-
ity scales), pp.614-616.

67.4. TERB|ZWIC AT 2R, (Conclusions
concerning bargaining), p.616.

ftER TR OAHERAVEY $#4>) (The Axio-

AR Tl E EEEEHORMzonT28) A

113(113)

matic Treatment of Utility), pp. 617
-632.
Al T » X1, (Formulation of the
problem), pp.617-618.
A2, TREAES 5 EW | (Derivation from the
. axioms), pp.618-628.
A3, THsEmM9RT R, (Concluding remarks), pp.
628-632.

ZOENEIIZOEVOREERD BE
TEHHBTNED, T 7+ /4= k
ENVF Y2 TN DBERT AERD I A7
v 7 AThTNIE, "EEESS, (the main
body) ZD b D TH RV, filLfF, N—s¥—Fk -
Y4 2O GIRTE) O OBFRT,
bbb SHHE, BALE2FETVWIEIE TR
FHEOERNbL BIE "SI0y —LAD—
BEEREE,, OZDo0EiL, %> DHROD
FEEHS ANDBATICHETE2DTH T2,
0 TEEEHS 3, FHNE Yoy L2A8—
AL ZOHEBACHRED, YO L2AF—A0
HEOOMRETOENEL, ZH LTEVE X
T AIANT — L BEHL T, FVIET—H#E
MOERE  ¥O Y An AT —b CELEHT
hrrEZON5,

F—LDOBMEOANBEEHELLZTrAL
Liz¥ay sy —nn T—§#ER, 2ERbLT
BICEIoT, Tav e /AR ETLT VY
2TV UW, EVBAZTEFICTH0R, B
EIANOEE (BUELEIVE) &, 3ADH
G (EVE) ZUTH 2, AT —LOFEENS
ZTANBT —LDOMEROER Y EE LI,
(iR e BRILITED) L WORSARHRET S L
W ZETH B, (FEBBBAGITE) HIAY
—LADFE W EHATE L LTHETE S
LThH,2 A7 — A DHEBEFAOHFIC &
> TCEZDITEORRBELGSNE NS, HFOD
HA2EBRETTET 256, BbniEks
KLEHEEND D, ZD LS RBECEENR
TEIRAEEZ oD b0 (I =2vy 7 AE
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Y ThHO, JOFEREN T—HER OXEN
FEE L TEHASNZDTH S,

LI AT, AT —ATIE, 2ADEME DM
THIZEL, DRIEHNLTLHDLEZDZ I LN
TEB, SAF—AiZkb L, HFE2ADS
HO—HE BHENRITHICLTY, i
BRERLTULRILT 2 EBESRENS
TEEEMNETC B, 23 LT, BROF —AZH
LWw@QAF —212idzwn) TESZW L RHEE,
(coalitions) k>3 BESMTMZ 5>hBDTH
2, Ihix, HEEOBERERCBWT TUE
SN B 2 DA, 2R OFBIRIZ T TIX T
52, BEBEAZLOT, ZOHFEHEFCA
NBTDITIX, D L b IUEDOBIRDELE S
Wizl T2V EEBFBIHUTHS, L
MY, Tx2 s ARV ERNT Y ATV
viz¥ay sy —o0 TR, PEANLT
BT o TINT —~LADEERZ L T ENTE
BWEEZTOTH S,

L IS DHEEIORLMES OFERO TEER
D DIy 7 AMEVIE T—RERDOE
Ht: PO A AT —L THBIER, b
’?Oﬁﬂfain“c%% 5, F3LT, FhLBOEE

oEERIE, o X icERtbEant T—RE
o ORBEHOBEEZENTAILOLAZEN
5DTH 5B,

7oz, BVIE T¥uads4Ay —4)
(Zero-Sum Four-Person Games) 1238 »T
n=4 OBPENEEINS DI, BVIEIZLIL -
TiTbhizn=2,3 DZODEEDHE L IZ£
i 2BWREPES TWw5, BEOHESHEII,
IV, BXUVETEZINLDIE, ZThdick
STE¥ay LAy — 00T —EN 2ERL
T50D Y N EBLLDTH DL

FEVIET TREHG, PERINTLE
ShBin=4 DBEREET 501X, ZNED
ANEEEINT 32 2onT, F—LBEOREK
BRI O ER2 1D THD, £ L

19) Ibid ., pp.291-329.

B W ¥ B R 431

T, EMEBAD, TRULOSMEBLIAT
5 Fr Ry (Some Remarks Concerning »n =5
Participants) 29 % %7z, % DBIZH D Bawe D
ThHb, UodWw, BIXE 57— L0 ES
#£, (Composition and Decomposition of
Games) POFEIZIZRD & 3 ZBRoN T3
DTH5, '

RO DO DER, ¥ —ALDOSIED A nb
4, 5,...0 & S WHEMT 5w, bhbhd
RIEDEM X PR T 2EBICDOWT—D0DF
BRRBEREAD LRSI THSI, Fh
SNEDTRELIRbLrbLET, TOLIR
EERFEHECERAZLOCEIERERLD

BINEDNBSZBLTLRB, TDED
B——C%(k DL O—EREEHRLED S Z L
WIEHFERELETRWESKEbNSIEbER
W, MAT, MO O20ED LS BAEAT
BonEERONMA SR, ZOERO
— iR T REE I BT AR E BT BT hk
D, ThHDEBROBFES KERLHKZR
T35 TH>5,1 (The last two chapters will
have conveyed a specific idea of the rapidity
with which the complexity of our problem
increases as the number 7 of participants
goes to 4,5,...etc, In spite of their incom-
pleteness, those considerations tended to be
so voluminous that it must seem completely
hopeless to push this—casuistic—approach
beyond five participants, Besides, the frag-
mentary character of the results gained in
this manner very seriously limits their useful-
ness in informing us about the general possi-
bilities of the theory.)??

25T, BXEOBELOTILH S "HEK,
(composition) & W3 iFFEBOEKIL, BBXZ,
RDE>5BHBDTH5, &, BME DAL,
ZhZhm, k, £ THDB LIRS — LD

20) Ibid., pp.330-338.
21) Ibid., pp.339-419.
22) Ibid ., p.339.
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2l A, HEL XS, ZnsD B W,
n=k+L LWISHEABRKEVIIObDET B,
TRbLSL, F-LIDENE (N) BT —5s4
DEME (RAN) L7 —LHOEME (LA)
BOEEOTREHDETEDTH2,2DL &,
P — B AE S — W H B E IS BEST UTe
—ALTHY, TNO6ZODF —LDBMEDR
TRAOEE] bIThin v S Lo X
NTW35E, TALHD (&R XA EHH
L, #50LT, #i, INix FERPI) ALH &
W afEan) B85, (Composition of A, H
produces I', and converselyl” can be
decomposed into the constituentsA, H,)® & =
bNEDTH2, ZDXSBHE, HHOBM
HrBsr—RUIE 2R 57
—&IE, 2R LD S ABOA D o0FHER
7 — 22 TE, (decomposition) X, HH
OEFEERZ Z LB TELTHS I, 2D &
S RARRE R E I BRPEIXETITONZDOT
Hb, INEFEXTT LuAF —AD T—fEEEH,
KEENZ—DORRZFAHEC O WTHR T
RLEDETEHRATHLESZBTHAS,
CDEWRT, BEXE T8#is — A, (Simple
Games)*d F 7z T REH, S F N 25
CREIDOWTOBROIERECRATH L Z kit
PO ETHBW, —RLIckZs¥ayi
n AT — L DL D BEIC LD —RIIE Bbh
SENE "I ¥ oy A - ¥~ 2, (General
Non-Zero-Sum Games)?®$ % 7z, EVIE TR
SNTcCat ba AT —AO T b EE
ELTITbh2—D20IBE LTI b
LERIILOTREDTH B, ETHIE, 7
— L DO ERETE WBIB Ty e /4
RVERNT Y 2TV DEROTEERS
IEENED S EVIEE TOEZIC L > THES
NTR2DTH>T, TNLUBOYrDOBELE L
b, O "TEES, O LEANIE,

23) Ibid., p.340.
24) Ibid., pp.420-503.
25) Ibid ., pp-504-586.

A X T B BSESFORTICOWT(8) A
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KRBT EEDLE 2 2B 0LDOTH 5,

Z5LT, 20& 5 HET0E, YHEbhb
oy GHf) v B OBRETHEHL Tw
HENME "XIE L RO DOIIR,) 2 b2y
T3, BOVRLTEZIE, TOBR*OZEED
FHETRHEINED, Tx> - /42vr
RNVT VY a TN DERD TEBEIRS . b
BT 2bDTERL, 2LTR, 20774 <
VI RAERBRENBERELDTHRVDTH 3,

PDED &S el Ricirok s, FE
DEE6FT L FOTHIICDWT 74> e I 4=k
ENVF Y aTFVINT T T T (66) DERBEIZ
ERLENEORRIIZD L DEBELR TS
TH?D,

ty 7 AW i L&Ay OFTHEITS
H U7 QHEEFROER) H 250w (BN
SRR DIABFHIELL TWizEIC T&%
DREFEEI L, 742« /4R NS
Y¥aFE Th o LERFEVHEARN:
ZHIHRR) DFE, LB L TWw5 ) (a retro-
gression from the more cautious modern tech-
nique of “indifference curves”)?® T3 7\
DERUTDIREETHS 5, 20L& 35 I
DEHEL[ORT, 742 /A=Y EELEY
YaTnE, RZTT7ENICARRSNTH
5&31c, $FERIERICHETEREYE LT
WD 1D DERED "TRFEHROEOFTL
FEUIEEZ 5T 31E i8R b 0Tl
7%\ (not quite as radical as is often assumed
in the literature) " £ ZF 2 Tz D TH 3,

P OFHRIMRENE & % 2 B AR OV T E
D& S GPRERNT A, Trv e /4w
ENT Y aTVEY TV g V3 1.05E
D=1 3.1.2.7T, "IEEBIBHAR T & V> 5 AR
FHE OEILOHEERD & 5 15BRTW3,
D= ENRZ 757 (68) DATHEEENS,
(68) TRESHEIZH 2 &, SHRIX, % 958,

26) Ibid ., p.16.
27) Ibid.
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HEMCEHETEEb O LT, TRhbb, —
SO E LTSt En, BRIIORNERT
RENTZORBICTo WL TR, YRR
DHEETHY, 2I5LT, FBTOLNTET
Wb, HoQEEE—>H 50, L3, F
HITTRER D B 50 % FiE—F, BBV T,
1 & PO EFEHREEH (some immediate sen-
sation) ICEIL O THRLTEEST,FS5L
T, FOREEHZ, B ZNM LIRS

TEIEBTET, £z, PR ZOLE D

WEWS ZEMBEELLTH L, FADEEKC
536 R YD, HiHWiE, NEYO—D
DEED, BOEHFIIHNL TiThbh 3 —&#F
LS EENREERB IO L REREHE
TE52DTHb, LpL, 2O ENbhbiic
FETHDE, HBEATE>T—20FAHF
DALV b REVFERHEST S5 LT T
b5, BIF LW EENBREERZBKIZ,
HBEAZDWTE OO OEEN % F
iz oEETHRITINE, £, BRIALR
D THSHLOLEE T E7:0DEBTH R,
FA— AN OB TZODHMAZMAEY 5700
HENRZEERZ AEREELZVWOT, 28
VEBEN 2 HEKZH T 5 L v 5 RE (the

assumption that utilities are of non-numerical

character) 3£ d &5 LS BbhE X T2DTHS,
MEREREIT & WO AW SGERE, 20X
BRI EHET 270 OBENLFRELZDT
BB
HEEFBEDOMmORERN B3 TEFL
VI EENREEER ) (the immediate sensation
of preference) XKD OENZDTH B, ZD
BREERORENEBER, ficbhvbhBnAwn
7o (REMREE) 4(x,9) Th3, ZOREEL
SHMAEEEFEL L) ET5E, §TRKRL
7z&oiE, ¢(xy) DEMBEESEBICELET
0T, o ORRED L 5 RFE DR
PRI E L TRV T, ¢ (v, ) &

28) 1bid.

" E F B R 43-1

LTBEIN OO T - BREL S h
2DTHoT, TRIFE WS EEREIER X
FOEIBTF—F k52 2EBTIIKD 2R
ET Ve AT ERNT Y 2TV
RTVBEDTH B, 5 LT, EERIHHRHT
LS BRESE & TZO XS BREEHE
T3, RORERShIZEVIDYTHS, b
S kb, blvbhid, 3T, (RIAERER)
¢ (x,y) & CEEIME w=U(,9) L,
FNENICERE S GRENRER) 26752
LEESTWADTIED BH

CXL .

CITHIRRDT, ¥ sy a 325
DOFHE . FRELE, OFwmERZ2 L &
5o ZOEOBTHID/$— 3214, ROTZDOD
NZ 75769 & (70) THEEINLTWS,
(69) "L ATe T RTD T EIFBFEERD
FEHORBL2EIBWHI¥ 2, Tbb,
i, H2—D20YMEREINOMELD bIES
TH5B LR B L) BB BRI (the
intuitively clear concept of one body feeling
warmer than another) W EERELZ BV TWIz 3,
L L, Ehi2iF (how much), {f%(how many
times), & 5\ i, &9\ I ERIZ B W Tlin
what sense) B2V & W I TERND B
FEH %2 T 5 EEKN L ) (immediate way to
express significantly) #F4E L X720 TH
5o *®
(70) Tz k> BFE LW, Fiz, 2O
BOERDOEBMOENED LI B bDIZR L
L) Ik REEBRINCTEIT 288 AR
FREBRVWI EEBRLTWS, RIZRLIEHY
D% OBIREZ, SHbhbILBH>Twa &
S, FNUBEEI - e RBELLICRT
bDOTRERE V. B DWW THRESHERH
ER1EOBIZE2DTIERELT, 2{EDH,
bbb, BE(the quantity of heat) ¥ IEE

29) Ibid.
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(temparature) &2 X > TiThhd LIS HER
KBolzDTHS, BIFE»Z D ERENICHE
KM EET 2, 2¥k561E, ZINEY
(additive) TH % & & iz, FHEN Tk o
TeEAT, &b bEEKREHA T AL F
— RO ons kol oTH S,
BES - BENRHEEEET 20, Lal,
BEPIZH o LMW RHEHFTED X S kRS
ZoNBDTHD, Tk, EENLZERTIZ
WA ZERICBWTY, MHERTIERVS,
UL, ZRICHT 2 BERBERRED?, H
BREOFPOW LB, 250 T, 2 b
T Y —EHE E OBEMR THESHRELE U 2 &El0
W32 & 1R L 7= (but a rigid numerical scale
for it emerged from the study of the concor-
dant behavior of ideal gases, and the role of
absolute temparature in connection with the
entropy theorem),*®

Tx Y e JARVERNT Y a TNV DE
WOEREE, tDbLUWEREOZENEDT F
OY—THEDLNTVWE I LREZFICECIS
NBEZBTHold, I TEHEER (the
theory of heat) 2iZ-> &V L L2HTOTH 3,
Ldl, ZORBIZTTRESNLTWDTH
© BLHIEN TN L 18T 75 7 (68) DEE2 e v T
YR, THH5wBEHEL . IX, FERIZB VT,
{5 rDEENBEFRCEICbOTELT
s d, #50LC, FORBREMEMRE, Bsl
ENLUERBANT 2 ENTET, iz, T
PIZZEDNE SRS I ELBHHERTH BB
DB ESE, MESESHTHoT, 25
LT, COHFIRIERO LS IKEEEINTWI0D
Thb,

MENCHIET 2 YEEOHST TR, K,
B, RO £ OFERESIER (the sensations
of light, heat, muscular effort, etc.) % %

5, %0

30) Ibid., p.17.
31) Ibid., p.16.
32) Ibid., p.16n.

T4 v T, R BEEEHORMcowT28) At
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3T, BHAOFTHOERIEAFERE DT T

Oy —T{Tbild Z & 2BHEICRIFTS L, 7
AV o ATV ERNF Y a TN EEB I
ZOT7FuY—DRBET 5L B> TRD
I wiks,
(71) TEEFEROBELNFEEZ, ABTSH1D
B U TE B2 FR 2B EMICT 5 B
REECERERS 2SI L 25R10
TWwh, 2k 250, 4H, B CHREY
RHDIZAZ2ELTY, BEERIBITSEK
BROBERIZEAS ZEVET»HLARDTD
D, 5 LT, % DFFHRM#T (ramifications and
variations!) 2 FET B I LDTE B3FITHDH W
ZWDTHB, €5 LT, ZNEFEENZHH 2
FERAF 2 TR I D W T HERI R BB 2 R A
B EIAREEZETHDTIRR D,

IO T T 7R Ty 332 5
HIORE | PHEER ORBOD/N—1322.%
BT 2HbDTHS, LiehoT, IR
BNTWBRZLRFY T2y ar32.0EmeR
T3INT L,

BB, EDONRTTITDE2E T AR IEHE
BEIWBFE SN TH B P, FNFIFHOFE A
BEME R BT 2HIC L > THEHEKRD BRE L2 5
FORBLNIZOTUTEHITFTBL 2L
7z, _ v

MESMEOMRESSKICH I 5 2 L 2RT
Bwfilix, %, 6%, BLU, BEEOHEERH
ZNTHICe B2 RE2 LA
5, SO LEENZ DD E DT
Ehs50, LLrl, ZREFNCERELLEH
TEI%51DTH 5,3

CXLI
ZIZTHiZRD T Ty v a 33 ERE
BENZIAL OFRCEL S, 20V Tery
a YRADOS— oS, £F, BION

33) Ibid ., p.17.
34) Ibid ., p.17n.
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— 33 LEBHEKT B/85 757 (72) & (73) 247
ATzl
(72) Tohbhid, LRO_ETE—F NI
FUERIZIF O ETBEM: (the impossibility of a
numerical utility) & MEIZ FRT 5 Z LT L
T, BEECHNEE S RICBERLOTHS
BEDILEZITES
DTH 5, FTERHBSFMBZN S DO EICERE
PEOESZMEOD LTS, BENZIRICEE
TS TEIPOFHBLEE IS
WEBERWI ERRENE 5,
(73) "BENPIRARIAOERHR T 5L D
AJREEIKFEL TWE EnD
cal utility is dependent upon the possibility of

Z & (that a numeri-

comparing differences in utilities) 23EDRL
s TER, 202, BIFEPERAETS
ZEMTEDENIRTDLDLD D, E5H
ZH B O E WK ¥ (a more far-reaching

assumption than that of a mere ability to

state preferences) TH 5 LS Bbnsrd L
A FH5LT, Ew, 58D TH b,
UL, BEENLEFISERsNEL Tidk
SIWEERIREI Z 0 L 5 B2 OD{REDEN
EEINZT B & RHEED S DTHS (that the
alternatives to which economic preferences

must be applied are such as to obliterate this
distinction) ¥ B2 LI RXEETHA I, ?
IDOREONERTETHL. T bbb, 7 4
Ve JARVEENT VY ATV DT OB
CEREPEELCBIE, FER, SROEEE
THIENTELEVIREEL, BIFEERET
BIENTESEWIRE LS, EEFNRR
HizowTik, BEERAUCI LS LR &
HRERBIEHLS EFEINTVWEDTH S,
Rz, ¥ 77 v ar33.0820/3— 1332,
DEFREPRLIIEWCLED, TD/X—1id 8fA
DINT 757 (14)~(81) TR I Tw3,
(74) "THHEOD L 25, HARDVTRDO LI %

35) Ibid., p.17.

B’ E Z B R 43-1

NG ERZIFANS Z L&D, Thbb,
WOBRFERII T NTOBREETEL, D,
T4 TH 5 (whose system of prefernces is
all-embracing and complete), $ b5, HiZ
TEDOOOREY, Hr0wix, FEOZDD
e h BRI L THEREFOESR » 1
> Tw5(i.e. who, for any two objects or
rather for any two imagined events, possesses
a clear intuition of preference)— ADEAD
A¥& (the picture of an individual) #3%Zh T
b5,
(75) Td - LHAREIZE S &, ZOEADIRA
TEEEE U TR IN 2B L LTOERD
TOQHEREIRLT, EEZEDIBDOELS
PEFTLINEHET S IENTES L, b
LIITHIERT 5 (we expect him, for any two
alternative events which are put before him
as possibilities, to be able to tell which of the
two he prefers) DTH %,
(76) Tz k3 BEAZ, THOEDERDHL
57, KISN TV IMHREHEIEBROMS
EhR®IEODVTE LB TEL I LE2HFRETS
D, EROAMEOED TERRIETH S
(It is a very natural extention of this picture
to permit such an individual to compare not
only events, but even combinations of events
with stated probabilities. ) . 4*®
N?ﬁ?7ﬁ$i?ﬁﬁ%éhfwék%@
, WERNREZ H, b LK, TR
@f%éﬂk@&&%?,%@iﬁ&“@%ﬁ
STWRWEAR S & BLWHIBEDO b DY
S5 TWwd, FRIZWLT, 285757 (76) TIT
bhpiiaklE, BEEZHRL T, BERONRE
Hi, $abb, WERNZHEEOTE 2EAD
HUIEBRET 2L 2EWT 5, £D & D R
2 TERLGIGE) ThH2hENE, HEERNEZH
WiE T 2 BEEROEANSOBRELLT,
EOBREDO—BUEEZET 20DV TOREY

36) Ibid.
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FHEHOSHBEKEL Tw3 LS Ebh 2,
el ziE, (FLUYEWIHIESER LTV
BRIEEDWT, HERNZHMOTE BEAN
ZNETETEIENTESLBLALWL, L
B, FRC, BERMZELSELTORDOT
i, (ELCYREZzRWEWS FELTENT
HrEIBbis,

N2 757 (76) TITh N RS THRY
YD THEIPENPTEDBNL ELT, FOURE
ZRZTANDIZHIE, RO XD BRI AEEC
BBHETH>,

(77 TZODFERDHEHE ¥ (a combination
of two events) L W3 FET, bbb ELK
TELEIHIEFROBYTHD, WE, T o
DOERPEEBBLIUVCTEL, 5 LT, 3
OB DIz 012, Fh 5 OFEZXE%50%-50%
THZEEELLD, 2532 %, 20 (&
HR) (the “combination”) &%, B»50%D
TERETHID, Z250LTC, (AL HBIEBI %
Wiz 51 C FERD D) 0% DERTR S &
EZ2o6N%HASL (prospect) DT 2 TH B, %D
$IBFEEERTH D DO OEREVHEE I HE
K (mutually exclusive) THB &, F5 LT,
ZORRE L THTER ZNELT 21RO
HREEDSEEL W I &%, bhbhIIEIEL
TBL iz, BOCOWThAMBEIZ I ik
MSTICHEETHZ LW ZELBHFALTCBE
Vg 87

(78) T b OEPNT WA BT %
ERDEDTHB, bbb, BEONRL
ZBBEANBECOREERNY%-50%DEEER
(the 50-50 combination of B or C) & V)  FH&
ARBIFT 20, D50, FOMTHEHIZD
v CHARE R EBIREINT T (a clear intuition) %
FoTwdbD LT 2. b LLEMBBLD B,
ZOLTEN, CED VAR ETT 201, 7
WEL RO (BECD) BEERLD bARE
FTaThar3bn3 I Li3HonTHS, &

37) Ibid., pp.17-18.

TA YR TRy BE EEEESHORLIcOWTE8)  HF
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TR, DL EBRALDDCOALESTBS
bEFTH201E, BXZOHEEERDED %
BEFTETHSI LRI TN TH S,
UL, BLBHE, e 2, BV HA%RE
FTaThHA55, L LEARKICALD HC2E
F5aThd5>LLicizsid, #BZ20BEC
D) BEBRIIH U TAZEIFTE20EHITOW
TN B 5 D EFRIZARARHNH U »iFH
%% ATV 3 (any assertion about his prefer-
ence of A against the combination contains
fundamentally new information) DTH %, &
ERIZE S &, VW E B L CORERS0%-50%
DREEEBERLIV DAZBEFT D ETHIL, Z
DX, HEHWBL Y bARZTTF T HESED, A
LD b CEEIFT 2 EAE RS LIEOWTH
ERHEE 2T BB R2HE5T 2, 22,

T 7 (18) DRBED_DDE YT VA
Lo TBREN T2 HERIZ, ThEKERER
EWREzET2LEbNE Y 21, EBOAT S
27 (B)DBRBEDE YT VY ARBRSNTH >
T FPERBERBELDT, PLELSELTAS
DEPRHETHA5, TLZLT, 87757
(78) DREBIWCIZZ oD L2MFR 6N TH B
DT, TNHEBRELTALD,

BRENZIERD Xy el s Twnb,

M EHERHIEEET LD b2 EAN 1RO a—
E—DHEELD b I IFOMEDZ N EHIFL,
Z5LTC, 1OIVZEDH 1D a—E—
PRIITLHDERET Lo WE, BEOEF
DEAVHIEDEFOEES % LE > Tw 205
o Thbb, FAOE—%HDIzvE,
bhbW BT 5D TH L2 51E, HBRD &
IRFVIZDOWTERRERZ LR sk
WRHICHEEBE T IS TH 27255, (If we
now want to know whether the last prefer-

ence—i.e., difference in utilities—exceeds the
former, it suffices to place him in a situation
where he must decide this:) § 7% b5, FIXAT

38) Ibid., p.18.
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b, BB I VT DTN H50%-50% D
HERETEINEZTHED L WIERNASEE
TE79RAEDBH1IHDI—E—DASTVS
A 7 DIE D % 2T T %5 (Does he prefer a cup
of coffee to a glass the content of which will
be determined by a 50%-50% chance device
as tea or milk [?]) L WS VR ENTH 5,43
ZDBROERERD LS HEZNIETET
EETH55, &, LADIHFOI—E—0D
WEEERTScT, IHROMEOWBER LTS
T, &l 1RO IV7 OEBERE2TEEMTE
TIEWRLEI, ZILT, MEDOEANCLD
biERFT 5 EVIEREESS, ZHVT,
cHt ‘
ERT LTS, FRRICLT, ZOEABm
IV b cREFT S L0 IERR,
m=c
EREND, bW WEBCEETZ LR
TELDIE, INOTOOBRE T THE LT
3,0, cBt LWIBFOESEE, m3¢
EVIBFOEGDOTRIIKE hr LSl
FREEBCBEETL LR TERVDTH B,
ZZT, 777 7(6) IR Tl
KRR E2ZTDAND Z LT 5, Thbb,
Z OENIIFERPE/EERICOVT bEFE
F>BEE2ETHIDOEHEZDLIERT S, %
DD THED, HAVIEILZDVBTFR,H
50%-50% DHER THIN S TH 2 D L\ S FER
HWNAEZ2ET 57 7 A, (a glass the content of
which will be determined by a 50% -50%
chance device as tea or milk) ¥ 1#fD a3 —&
— LD TEFRITO L E, bhbiICIZERE
WEET M2 vwiihed, HoEROFT
¥, RO LI BELFEIBINTREOTR
o LT 2 2 EMBFFINIZ LD Ltk
Thbb, RIHERTEZ T EICRICER O
SHARBEORE2FHE>TYT, ¢, t, BLU m
LT, TNZhu, ey BEDL un L5 1

39) Ibid ., p.18n.

S T 431

EBEHE5T 5, 2575k, bhbhOoBEL
ek 2 Bizknid,
RETHol,D,

Ue <14
TEL T RsT, Eie,
mc Tholehd,

Un<the
TR TRELRVTHD I, ZndDIFER
BiE () ThHrhrs, UK,

Uy < 2
bEDIDObDOLHEESIND,

Rz, Z20BRIEmIZOWTTRFI N
TR | (stated probabilities) ‘928, Zh Zh50
B THBEME, temDZF DERTOHEERD
REY

0.52+0. 52,
CHETRETHAI, ZOLIREEINDE)
FREEOKMED 1O a3 —t—, OXBER
OB LD BREVD, HDWIE, /NELHI

Mo, Thbb,

(i) %<0, 51,40, Sy

THEH», HBWIT,

(ii) 4> 0. 50+ 0. 5ttn
THHEPEEST,

(i) T1#HOa—t—, &0 THED», H5
Wik IV DWW TIDD50%-50% DRER TEMN
NBTH>d LI BEHARENRINS
TR LI BEBERDEII REFT S, HD
Wi,

(i) BEOEEERIVDT1IHFDa—E—,

 DIE> 2 EIFT 5,

EWSZERBEBETHSD LfHaNG,
T, bhbhitt>TBRETZI DT
ELREMBRLIERRLES, bhibhd
R RITZ > T B EEOEAL, X777
7(T6) R eENTWwE THRZIEE, &o
T, ED (i), H50WIE ) »OEFITEY
FTEIENTEBDTH o,

40) Ibid., p.17.
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WERIZEED (1) H BB EToTZ &N
BEIANIbDLEELTAHALD, Thbb,
i T1FDa—-t—) LX) HHIOHEEERT
b2 TKEPINIDOT T A, BEIFTDC
LB NI bDET B, 25T 5k, bh
b Z OBEERRICEIWT, HBEKOH
TITol LB IBAFEOBREZ LD (1)
DARERXRD XS - TH D LT 5 2
ENRTELTHD D, ZOREROELDu%

=0, 5%4.+0, 5ot
DEIRZHLT, #n62ZDOREXDOET
DZODHICEH Y I TEES S L,

0.5 (tte— t) <0,5 (26— t4)

Thbb,
(i7) e — then < U — Ue
BRI T 2 TH2 D LHEEI NS,
Chbhhbiid, T, BHOBEERE,S

U<y BEL, <t
EWISBMREHEL TWeH S, RER(I DD
WA H 5 _DORFAEBROBREDER, »I
NHBIEDETH L 2 PHRFEI N TN B,

% DARERD LA DEE (she— 4) 1 T 1 FFD
AT, X0y TINHOa—v—, BFIFT3
EEEPRTIBE, 25U 0, 20OHELOEME (u
— ) T1IDI - — XD H T IHRDRZE,
REFTIEAERTHEELRZ T IENTE
BTHA A9, 535k, ZOARER(1MIF,
MEOEACBWT, BEORFOEEDIZS
DEIEO % % EE 5 Tuv 5 (his preference of
t over ¢ is in excess of his prefernce of ¢ over
m)EVI ZERRLTVWEEHEZLIENTE
5o
BIROBERS (1) >T2BET 20T,
LEEBROBERNTEE L ZHALSLTH S H
5, ZTOWME ISV ETLERZRNTH
%9,

Riz, 777 7(18) DREWRATESNTH
LRIENCIX, 2B NENTWDS,

2 ZOD(ER) DEL SN EFEIND &
WS ZERDWTERRERITOIZLDTES

FA X TR A GEESHORTIzOVTE8). BHF

121(121)

B DOEH (an individual intuition which per-
mits decision as to which of the two “events”
is preferable) %, bbb XER L7220 TH
5 riEBEv L, UL, bhvbilix, =o
DFEIFOHXNHIZ K & & (the relative sizes of
two preferences)——372b b, UTTHV»S
NBEHFEETE D &, ADO D0z (two differ-
ences of utilities) 2 DWW CEBNREENTE
305 &) REHMRRERCRAOENTWE
holeDTH B,

MRIEL S b/ o 3N ZEWRE, HARZE
) ko THBRWUREEFTAFTESLH0D
T & TId7% 52D (since the former infor-
mation ought to be obtainable in a reproduc-
ible way by mere “questioning”), BAEIZR
NIz EREETH S

THIZ S b1z 5 3N B 1EH, (the former
information) £ >3 Di3, T=o D (BH) O ¥
LEOPINRIFENDE LD ZERDWTERY
EETIELDTEZ/ADEE, KEITVT
BonB LT, ZRIREBD (i) THBDH,
HHWR(HNTHBELEWS AR Z(ER),
WkotT "BRAERLATAFETES, O
ThH2, zhid "72A%% (B, k30T
BE06, MEOLtE mDBEEFEROMTIHED
PHFaL, 25 LT, mPRIAHE(1l —a)
DEIEZE50%-50% I RET 2 LEIZR <, ad
SEERMEGRL, 022 1) ZDOWVWTHERN
THIEWCET, BROBEEKS THHEDT
ZEBTEBLTHSD,

N7 757 () DBFCBHRNENTNDE L
ZowTix, BMEEREZOOHERDWTHE
21zl e THATH S, WER, bhbiiky
Ty ar3.3.0/8— 3.3.2.0%YE S E1E
B 2=0025757(79)~@D iRk
BTE 5B,

(79) "L H 2D LI RIUBBREINLZS
i, ALY b Clzihd 3847 (the prefernce of

41) Ibid., p.18n.
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C over A)%, BX D b AWK $ %E 4 (the
preference of A over B) L& T 2720 D—
DDE:HE (a criterion) BEHET 5 2 LK 5,
ZRUC &> CHA—H 53, L%
7= (differences of utilities) DEERCEE
AREIC R B Z kX, LMo TWwWBEISLT
bb, v
BNFAEBECOMTOLEDOAIEEMIE, ZD
BELTTH, (HEEOBERNRFHIO: DI
1%, TTRHOTHZEND b, BEFIC
BWTIE, SV — M2 X THID TEHEN,
BEEICE S b, LHLEHs, THLLEUER
X, B EOROMBIEAL T2 -2 Y vy N
LTLES>TWhDTHE—FE, TNREE
BB R B O E T AT B OB
BITEOERZDOTH 5,4

(81) TEfEHY 7z B &3 (numerical measures) O

HARHERTRCHAT R0, KVERE

PSR T2 IL82TEBRDTHS, Lo
v, ZDO0HEKC, A, BEDWT, Fhsicn
+ A RIEOEADEFOIEFZ, Z RS
NTVWRETHLLDOEEZ L, alF 01D
RCMIBT 2 ThHho> T, TRIEROEH=
WlTbDELLIThbb, BEDOWTIRHE
E (1—a), #5LTC, CRDWVWTIIED O
RahbKBBECOFBEERYL, BRARS &
SEHLIEELWHDTHD LD FENE
NThb,%IT, bhbNiEBXD b AT
2EFEBLY b CTRT %EIF & D (the
ratio of the prefefence of A over B to that of
C over B) DHUEN7: 2 B (a numerical esti-
mate) L LTa®HW3E I L BRET,° 2

5 DBl EREL» DRERNCEBE T 2 7- 01
WX /ANBREG T 1k (the axiomatic method) 23 EE
LENB, UodW, ZOLIRERIIHLAL
TEHLER T2 2 LB TRETH S, bt
N7 ryaris3TEBRTEDI LY
HRTLTHD I

42) Ibid ., p.18.

431

ZOREDNT TS 7 B IRABRSNT RS
i, YLEREMZTBI S, kg7
2 7 (718) DR E DM 7o S AT O
MO DDOFHAEEE L TERTHLDT, %
ITHWEEEEZOE BT s LiCL
VAR

3, 5757 @BDIKEDI E0DERC,
A, Bazxty aEEOEAOBFIERZ, i
Awi-BrEROEE3TERT &,

- BRARC
THB, Thbb, ZOEAIBID AR, £
S3LTCALDBCRBEHFTZHOLHEESNT
W3,

Rz, ROEHTHW T1HHDa2—Et—,
(c), T1HOFZE, (D, BLUTI1HFDINVT
(m) 2T, FhsOBFIEFIE,

m3c3t
Tholze #2T, BEmk, A%ck, T35 L
T, ChtEHABZT, UFTREDINHE > T
ZMErEDLILIZT 5,

EO0BEHIOWT, I0OX S ERFIRFES
gEasnET 5L, FOMAOEKOHE T
BENZ (EHO) BHEERECOWT,

e < the <4
Y3 RAERSEII L TWAETHS D LIEE
EINBEDOTHoT,

LLLEICE y 72D L 5 % (FEBE)
DS 61, ERERED DD Huy
ru I B B BuDPLBIL, FILLD DDA
OETHNE2THE, EIiXh-Thwnd
Th D, WETIUE, Hupdu? GEEED (u.—
), HBHVIE, Hucku? (BEEED (w—u)ix
MOFWRLIFEL WO TH S,

L LMD, T4y /AT EENT Y
VaFNYOIBRE Y 7 A LIZERLRY, (K
BIZHEY EERERCEER M L LT, BE
B L X9 £ T5DTHE, £97 5L,
0D Bty & uZIREND S OFIS RS AL E DY

43) Ibid ., pp.18-19.
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Ao OBERERD X REWHRMIFHILE L X
Nl TEEsw, BETHIE, ZhsDik
DD (FEEE)
(to—th)y BL, (—u)

WA S OBEBRA O DTN T HIEE S0
DTHB, T5LTC, 74> /AT EEN
FUvaFNvidm i IORESEROT Tkt
53N bHERCE T, #OEHRM I A2HEA 2
DTH%,
bhbhOEEDONRTH DAL, 2L 2
i, m & DRI EBREBIFONRET 5
BEBEER->Tw2, #50L7T, i, md

WekiSa, 72, OFEN(1—a) LEESN

Tw3 L, ZOR/EEROMA%

am+ (1 —a)%m
t#ﬁ?éf@%vt%ﬂéhé@f@éo

ROFITIE, bhbhita=0.5EL T,
MBI CERY L& 2%, i TR0
I—t—,(0) &b, FORABRDIZS 5%
F32EE20T, bhbiliifEoEoH
TR’

1. <0, 52 10, Stty
EVSHERERSHI-OTHES S EHELD
Th%,

ZZ TaDfE%0, 50 5 EHBIVICIRD S TR
5 &, mOWER(] —a) EFRICHEAT 2, #
ALT, < THDZ EBEET S L, aDff
PREDP T BWONT, BEBEROMA an+ (1
—a) Uy} DESEGEEI LT, «aDERY
CICEES B &, EEEROMA DM w, 1275
B, L3I,

Ue > U
THo/eh 5,058 0 EDBIODH BEwITB
T,

e = o+ (1 _a’o)um
DEII LR TR 50,

ZOERDOWLD 5 1y B TR B &,

Ue— U = ato (24— Uhn)

52185, ZOFEROEAE (i —uy) TH- T, A
AR ANBL S L,

T4 THE&E::HHJ BE AREEFHORMCOWTE B

123(123)

U~ U
=
Uy — Um
EWIBIRICERET 5,

ZDRDOELD SR Fw & e D [E D CEEHED
THY, TnE"m& D b uHy Bk 0EF
(his prefernce of { [=C] over m [=B])®
EEERTHOTHY, Z25LC, ZOHAD
DFERu b unDE D GEBE) TH-T, Th
rm & Db a3 20317 (his preference
of ¢ [=A] over m [=B])DEEE2ETHOD
Thz, TNWZI, LIS LTEDSR
LHEE I BL Y bATK T 2EIFEBLID Y
Clzxf§ 247 L DM, (the ratio of the
preference of A over B to that of C over B)
O THERRHEEMRS ELTHWR I ENTE
5DTH5,

WE, bhbho (B FEOERLLT,
ayDIEDS, 7o & 21E,0.25CH 5B 2 &2 THHE,
Ehize 501, FOBEBRRIX

4(tte— thn) = 19— 14y
EVWISBRICBEEST 5, Thid, BEKREOR
Ui ot & 06D CEEBIE) 25, 72 D 5 04 > 5 THRT
RuE TOCGERE D 4 TR NIE RS BwE
WIEHERL TWD,0- T, ZOHEHup
SHED R E TO CERE) (n—u) X, BED
CEEBE) (she— ) D 3ETRINITR 5720,

Z5ULT, SEREKE L THERNESERNET
FE3NdRoE, adFHET B0, HPHEE
DEERR_ - DM S o & e DREIZLE T 50
5 Bu DB all k> THREENS, L1225
T, RuDAIER, iSO by 2T
W w3 (FEEEIR) #E OB IIAEN S
DTH5,

RIZ, W= P333.WCBTBT /A7
EENT Y a T VOB ERS I LI L &
Do D=1, UTOZ0D/N5 75 7 (82)
~(84) T I NLTWE,

(82) "BAMEEMMT B DITRD I & B2BRTH
Z5. Thbb, #IEFOEE (the substratum of
preferebces) & LT ETHW S NI-3E (SEH)




124(124) B’

(the “events”) i, HEENIZFEIREL B 50 5
REEE LB INIZ DT DL 54K
JeDFHBER (future events so as to make all
logically possible alternatives equally admis-
sible) & L Tt ban T30 Ths . LvL
BHBS, REOIEFLELRHPMCBIT 2EER
OETORFOREEEAENE Z L, b
NbNOYEDOBEIZHAT 2R Tk, T
BERBHITH 27253, LLrLEYPS, 20
X5 hHEERE, bbb BSELEEHEESTRT
D (FEH) &, BB <hkoRRIZBY
2, —D0RICHEHIMEMN TS Z ik - T,
WMOB ZENTEZ LS CBbN 5,
(83) "RAEDOFZIIFER L v 3 FENEEE
i SREGHCKFEL TwBEDT, Z ORI
LEELTBLOPELETHZrb Ltk
(84) "HEERRHEROWBE LRV TCE L b EE
70 8E:2; (a subjective concept) & LT, LIEL
BERIELENTETVWE, bivbEZIBOME
AR EEAHEE 21T dwie, ThEHHET3
ZEERELTVWEDT, BEILATHIOD
ii&%%@bhbﬂ@ﬁ%mmb&mf%é
ERbD, ZNOZ, ROEMEFRE T
Ezu SRITO P TDIEE (frequency in long runs)
CLUTHEZRR2HBRT 2, I —DO0%ELRICHEL
BENIIABEN DI ETH B0
PlEopRE, B33, BFEONRER
2 NHIOBIFTEOFEOR I (X)) 2HA
T B> TH LU 28 ME L E#E Y 2720
Wy, 7dY e JARVERNT YV TN IH
—EDVHEW - TWE I R2RHET 200
bOTH B, FO—2387 75 7 (82) 18X
bhTw3, REORITEORTEL 21E#
FRE 5 MO RE BB < 2 2w & o T
LEWIBREHTHL, WE—D, /57
7 @YEZRSND L DT, 5V EHMFESE
DA TR T, HEFIID WS EREE
BHTh2, 2hoeDfEIE>WTIE, ZITIL

44) Ibid., p.19.

o 43-1

BLALEBb WL, £, TOLELLWE

BbhaDT, bhbZEBIZ/N—13.34.0
-atsaunakl’%?h’ LiZT B, ZO— MR TOM
DDNRT T T T7(85)~(8R) BT\ 3,
(85) "MELADZIAOBMERZFRIDIz DD Z D
EIORFERERZ, bbsA, HAORFHERD
seistE DR (the hypothesis of completeness
in the system of individual preferences) iZ4&
FLTw2, ZOFEABZODHEREDCEL S
BEFT DD, HENE, MHFLIFLLIEZ
LuhBRAT 2 LB TERVLFEE2ERERC
ANTBLZEbEZLNEZ—F51L T, %
SEZBEIN, IVRENTIZH3,HL
hizvw, ZOXIRBETRE, EERe &

5% mdDEUC L ETTIRICR 2D TH %,
86)T D L S AEEESEAR E 5 ThH, Fiz,
HERIZESTH, LD HLHENTH LI
D THEWRCWTH 2 LBbh sy, L
L, ZREEEEC»AT 5> (a question of
fact) ThH 5, ZHdHELIC, bo RT3
EITLbOHAMETH S, bhvbhid, #h %
372.( 77y a3 T EEABINIAT S —
TR, DE20D/8— 1) CBWITHEZETZT
H5 5,41 »

81 T bvdbh, bhrbhld, HEEFIHHRK X
BRI EKRE, HrWwiE, KUK
BN EFEETHLE2RLIEDBVTHS,
Thbb, b UDEADOBERFNHITL D HEA
BETHILEBESRWET R 6IE, EERIH
FRIZTFEE L 7% > (if the preferences of the indi-
vidual are not all comparable, then the indif-
ference curves do not exist) D TH 3, %I
LT, b LH{EADBIFO TN THHEATRET
H2E6IE, bhbhid, FEERHEE RNAE
LTLES (—BNcEESNL) BENS)

HArEGRTAIEIZTELDTH S,
(88) TLA Rz~ Z L i, TART, (EH#RYR)

45) Ibid.
46) Ibid ., pp.19-20.
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BERCAEEAWCTEETZ I EOTE 34
RZE>TRERDEWI ETHS,,47
NS5 7 @8N IEBRRENTVBBE T x> )
4RV EBNA VY 2T N OREER R
THERREGENEuY Y 7%, bbb ERE

OHIE = TR HRED LB L Z50HS

IreEbng, bhvbhooyy 73T
Bolz, BEINDT I bETHEIND
b O RRFEERS (1,)) THH. b L b
ZAHROATBAZHET 20 THNIE, bh
bihid¢ (v, y) DEIABBICE DV T HRIEE

BEbL2onEzskw, 250 T, FHE

BErHEhblLTLE 2, HEEOFEERY
BT 512825 T, bEh JMERIHER, S
HETZHEZZVDTDH 5,

B, BBIS—P33L.0BMERSL Z LI
LEd, TO/N—bREROD/NZ 75789724
THERENTn3,

(89) ThoNb Iz U TRD & 3 % KR
BTE30pbLhRn, Thbb, FAOFHE
ATREME I A LT BB X 5 il b
T BEBMO T RNTID ADBERRWE, &
s, ABZOTHEHETSL I EE2RLT
W3 & ZADEBEOEA (the common individ-
ual) BEIS»ICHCORAZEE LTIV 7L
T, L3, 2D OERS 2FT HEE TR
BEEEZTO50TH205, HLIED, b
%A, Y B, RO, EXhAT BEOT
O TwDbDIZDOWTH, BLE5DTDH
%5, L L, WHE LW —DORERERT
B-012iF, InsOBEKFFTAS T IE
BoRpoleDTHS, 25L7C, ZnLlR,
ZOBAZHEEBOFIKBWTEZ, Z0O&
SRR ORER 2 —EZECY &, HEcY
F—RHETZ IS HE>Twd, TheFELU
e, FHROBBEZFIBLWTHRIZLHL
higv, ZOXBFEREERT 2HROT
BT, VELY, RETEO LD BEREE

47) Ibid., p.20.

A YA TR B BEESHORFIOWTEY g
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CERE L0 B2, HAQENEREEN
CAEREERZTL0L LKV, THOZ
2, IhoDE@rfkTadieild, UoLT
FUELBDETREDDTH B,

DR TSI, Ty SATEE
W vy 2 TR TR OFHTIREE) O
iR DED D £ T8I, o OBRMEIRE
TEXZ 5 b0, BRREZOHESE, L b,
ZOREC ABORRE & OE TR L
WENAI FEOREE R Z TWI-EEo T TRERZ N
RS OFIBITH B Z £, Eo & D LREX
NTW3,

CXLII

ZITHIERDTY T v a YIATEHEIO
B B R OBMcEDR I e L & S,
DY TRy ariE3.41~6. L TDHRDDI—
bedrehTwd, Z0OHE 10O/ X—MEIRD
N TZ7 Q0T OHS,
(90) TEEEIE, ZhETOERCEINT, X
DEHSWEC b Lhkwn, T§2bb, bh
b, FOFREZEMD T2 LIcE-7T,
Thbb, TOLIBREOFEELEEL, #
B/IbZLicd>T, FAOEERRE (a nu-
merical scale of utility) ZFICANI=DTH
2L, biubhidd32. BT, 23wl
Thbb, bLDHLHEAPALIDHCE, £
3LT, BXDYAEETFLEHNS)BECDRE
FE50%-50%DIEEHERLD AREFT 2410
i, 2D LRBEY bATKT 3 Z OBIFNA
b sEng LES Z LIZDOWTOHK
ERZHED D DL D 2 EE (a plausible
basis for the numerical estimate that this
preference of A over B-exceeds that of C
over A) #5323 TH325L, 2ZDEIH
T, bhbhii, WEOEFNEBEEDZNE L
FEoTwahpLlnZnEnd Zk, Thbb,
FD LD RERBS—DODOEWREEAT LI %

48) Ibid.



126 (126)

FRLES E—xHBARODIELELTRTANK
5 E——L WD IE2 S i (Are we not
postulating—or taking it for granted—that
one preference may exceed another, i.e. that
such statements convey a meaning?), Z® &
SRR, bhbhOFFEWCHT 5Lk
BB TH DD o4

Tx Y e ATV ERNT Y a TV DE
WIS 2 DX S REMADIGER, F20
N— b EBRT BROZDODNAT T T 79k
2)TcHEzH6Nn3,
91) "Tbhbhik, ZOBEDI LFAHAEFEL
Ed—Hs0iE, RELIS—LLTiEw
WO ThHb, bbbk, 722—D20Z %
RELIzDTHY—FS LT, O ERXD
WL IRZRRBRVEE L E 3 56— b
b, TNREBEHRINIEFERVEETL > T
EE¥5NEB L3 Z k& (that imagined ev-
ents can be combined with probabilities) TH
3, #5L7TC, TNOZE, Fhoff&53hn
2HMA—2 OHABATHN—I bR Z
EPMEEZSNRZTNIE RSB WDTHE, D5
Wik, Tk, bo bHPWEEETARRS L
RDEIITEZX 565
(92) "R, SEBRINCEBERNREREDO D
DOTREWIThED, LrL, MEHHRO—
EOBBEICAFSE SN 2HHE, LIZL
i3, £2R¥5, KL T, Ihs0¥ER,
—EDOBRYE, YWEICESR S WBIELTIRE
BHEBOTPIC, REHCHEENE I ENTE
% (these quantities can be grouped together

in domains within which certain natural,
physically defined operations are possible),
23 LT, (BE)(“mass”) &\ 3 YHEIICER
SNTEENIME L v 5 BEfE (the operation of
addition) EHET 5,

(EERE) Lo YR « RIUEHCERINS

49) Ibid.
50) Ibid.

g K %2 ¥ % 43-1

$& (the physico-geometrically defined quan-
tity of “distance”) b, Zh :EUBELZHTE
T 5, fii, (ArE) (“position”) & v 5 YKy
- RAFHNCER SN A HER, JOBRMERE
ALWwH, Lerl, ZRIEZOOMED (B
) (the “center of gravity”) %K %
BB ET 5, £z, ZOMOWER - Hfi2g
i, Bl LT {7 bV R L 5—
—HERMBEE D & ) —FEE D TN
EWSEERHET 5,50

ZDRT 7T T DFERE, ES5RXROS—1
34.3. 5| &k ND, T D= M EROYDD
NS 75 709D~06) oKD,
93) Tz &5 7% (BARD) #BfE(a “natural”
operation) W——EaRed (ImE) OEEF D &
5 p—HF A HEE (a mathematical opera-
tion) ZEME I W A ELHNELONTWBHEEI
X, EEEIEBEBIZTEZLR L, &
D &I REMIIE, FALAHTEMESNL TR
DORESE—TH B LI EBE—IDFER
BHODPEEY THEL—%2FT27:0DHDT
v, Fhik, B, o ERL 2HR
PETZEWSERE, 2950LTC, Zh oD
AT & OGN TIIHEILEINETHS S
LWIBEERERPAL TWBIEER N, ZDZ
i, b b 5 A, MECYIENERIC L T—
SUTHAEREE W E—BENE TV ER
HeZkicko TERINZDTHY, 5L
T, FOEBANT, ZRoDHEERFBICL-T
E# & u(those quantities are defined by num-
bers), ZORREL T, ZOETINVOHTI,
ZFOEEBRIENZ N ERIED (BARD) #BF
%##'E ¢ % (in the model the mathematical
operation describes the synonymous “natu-
ral” operation) DTH %,
O "TbbnBBEF LB RS &, (=4
F—) & (EE) &, Zno RV HFENT
FA DB TIFH (numbers) IKR->TWBDTH

51) Ibid ., pp.20-21.
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D, CEAD) kb EHO EED) ki z
2 TWEDTHolz, (MIE)FEDMDRT »
WVRIREE L L b, TNENEED 2 LIRS
(coordinates or components) & 0:fﬂ%> =920
B OMAE ¥ (triplets of numbers) 1278 5 T
WBEDTHo7z. THEFNa, BLUY, 1 —a &
Wwd (BE) RO ODME
{20, 2, %} BET {0y 07, %"}
D (ELY © (BEHR D) #a(the
concept) B RD & 3 BB B,
{an+ (1 —a)x/,
at,+ (1 —a)x,
ax;+ (1 —a)x'}
{2 %) E{nn, % LW ZDOXRT b
Vo k) © (BARD)Y BIE
{m+x,%+%,6+x5}
DEIWi3b,
(95) KBRD) Bl L BENBIECOWT LT
BRSNTZ i, BROBER L BENER
(natural and mathematical relations) iZ ® %
L#EAEINS, WHEOTCHTL 2—&k
DREQIANVFE—, LD KRELT], XDKE
BE, XOREBEE, FO—(LVKER)
LI RER AR, ToiElTh S,
(96) Tznsd (BRD) BfRE, BENET
WEREEL T, FN50E TV EYEAEE
tHE 3 ¥ 37 ® D& R DEME (the best base
upon which to constfuct mathematical

“natural”

models and to correlate the physical domain
with them) TH 3,52

(FEE), (B1E), BXU EIfR) 0=>0#
ROZNFRIZDOWT, (HRD) Th b (¢
B DD ERRFEINEZLL TR ESEELEY
9, 23— b3AI.DFAIT, BEHET N 2ER
T2 EDEZVRFEFEEIC L > T TR
EEThs, TOBEBREL, 25L7C, ZK
WZHEED, TRHOWIHBAD LR, HYHEOL
ZAHIL T, Fe /8= 1344 W0BIT BT 5~

52) Ibid., p.21.

T4 A T—RER B BSESTORBIonTE@8) O
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C ARV ERNT UV TN DERER S
Z eIz,
sN— 1344 FRDZD0D5 757 (97) £ (98)

MPHR B,

(97) Tz 2T, SHWKEALFIREBRNZITN
E2 570, ORI TOYENTRIC DW»
THWRTE 2 —DDEFENET VBRHENT
BY, £3LT, FEHRL Lo T 3YHEIY
FEESBICHHBIZ ¥ 5T 3 (that the phy-
sical quantities under consideration have -
been correlated with numbers) » @ L{FEE
fo ZOHE, (COBEHETNICLB)ZED
HELYEREER 2 U HBE & ¢ 2 —B
(a umique way of correlating the physical
quantities to numbers) 252 5 L35 Z X i
FTLEETHDI LIRSV, Thbb,
hiE, 0L RERBER—Z OBFERNRA
R E R (mappings) —— D 2EDHE (an entire
family of such correlations) 2#E L T3 0
THY, TORCEZNIMHEMGRLZS T
%,%@@%@EW@&@K%%T%%Q@%
Livzwv, ZhsOHBEERO > bD—Do0 5
LI —=DDHDNEBITT B LIL, 2OYHE
HIFEE 2B T 2 BB 7 — 5 OZHE (a trans-
formation of the numerical data describing -
the physical quantities) L W, # 2T, b
NORERDE S ZESDTH B, TRbb,
ZOMEHICBWTHE L Sh 3 YENER,
2 DERY R 5 MZHEET 58 (numbers up to
that system of transformations) iz & - CHE
BNB L, TDEDBREMY AT LOREHFHS
Zik (BE) (groups) TH 5,

(98) TZD XS RIMOBIZIz 8ADD, T
bbb, FEEEE VD RAFAERE—D 0% T
by, £hid (ED) —EDREIC X 2 F i
BET 5, BELWIYEHHNERITLAT 5K
YELCTH D, TANLF—EWIYPHFEIT
M2 BRI E R (linear transformation) —— 3
bbb, WRRLEROMEEL, wirikd (IE
D) TR X B2FHE——WDHEET 220K
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Thb, MEOEERIE—DDIERIRERGIE
#i (an inhomogeneous orthogonal linear
transformation)*® WHEET 2 LI CEESINT
VWb, N7 MVEIREBLEIER CREE O R R
(homogeneous transformations of the same
klnd)56 WHET 2L ICEBEINTNS, W
T (WENEEE) L, Tho2RRT
6th“0mb6né<ﬁ>t@ﬁ@ﬁm%
#as, BT LL—ENZEATRESZLOTIE
BREnd ZEMERENTWS, ORI
(EBRIA) WHENREEZE5 25 Z LD
WTHEERIELTH 3,
Te e 2, bhbhBAROFECXLITY +
Ve ARV EERNS LYY 2T D33 T
%tﬁﬁ%%mjwﬂaﬁa7wn%%%bk

, TDEE, ZODERmELH, ThENa,
(1 —a) DHEETRI 2HEERL100%HE

ERERCEDEEFNTHS LW EENFESR
N3%E, Z00MAERT B, u, BELU,
w D OREEEDS, WX a2 & - T,
U™ Uy
&y —
U Un
EVRISBTHEZIND Z E2Ho7,

DX BB THES WD SREEIIEED
Biall &> T—BHICEEZSDTERE Y, I
NEZDDHAOHENN S MERRSR NS 2
THIE, FARECEOX > REEEYTTY
wmwé@ao:@xﬁamﬁmﬁ%u,ma
757 (W) DEETE 21, "FERRERBHE
@kﬁA?6;7wE%én%J@6f%%o
TV e JARVERNVF Y aT IV,
COBECHE 2N UTHHL T 025,
TBECERE 5 X 50iRkH B, MTFCHEML
TB<L,

M girboh, (RIBONRZ V) {x, %, 2 HE
{x*, % ,xf}kio’(%‘%?ﬁ%x B5INT X3,

ZIT,

Br=ann T anttasnth

53) Ibid., p.22.

W% 43-1

BF =y Gkt Arss by
55 =510 + Qzad Tt g+ bs
THY, ThoDFEKa, b BEHTHY, %

5 LT, 15 (a;) WERTFIELTMbNS
EZBEDHBDTH 5,

ROMEIZ S5 75 7 (98) DREDLEICY
FERHZAE STV 3,

s Irbb, BAFCH LR, fBEICET 2
FR U T, 5 (origin), & %Ik, BIER (the
frame of reference) % [EE 3 % B XAl b 72w
DThb, T2, NI INVIZHTEEE, BE
FEREET HHEED BV,

BB, —DHOXEZH B TIERAR, . LH,
(inhomogeneous ... transformation) Tid 7 <

T, "RIXZH, (homogeneous transformation)
e ThBHENCIE, RO LI KEI N
T3, |

e gigbb, EOMHEWCBNT, =07
LHETHD,...1

3T, (WENR) 2EET S &) 2HES

N2 NE (FH) OBEIZOWT, &5IEA
FRREDBRD/— F345.THRREN DL, ZDIY
— MNBUTD$5 757 QDT PS> T
%o

(99) Th 2YEATEDS, Vi3 B EIIEH (any
monotonic transformation) W& T2H T
HrIra3z2bFE26N5, IR, (LD KE
Y Lwvd (BRO) BRLETIEEL—F
5LT, 2O EEL RVv—F R
DWTEZBNS, ez, »2oTiE (&P
‘'Y “warmer”) L WA A IR SN T
WP D T, B (temparature) XDWT, %
HINHZEWEZONTHWIzDTH 3, ENIZ
E Tz, EOBEE 255 T ABEFHEIRE (the
Mohs’ scale of hardness of minerals) i b ¥T
B¥ 2, 30T, FhiE, EFoESICED
& EOFH OB E (the notion of utility

54) Ibid., p.22n.
55) Ibid.
56) Ibid.
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when this is based on the conventional idea of
preference) Kb THRELZDTHZ,INHD
BRI, NBROXIRRAMBERD I2nEwnd
FRIEEOh s L, Thbb, BE
DRI, ZOELIMEL L EEBNTDH
L0EHELLLE, BENLTEER22RF-T
WRWEW) BESZENTHZ, L LMD,
ZDEIREMNREAETI Z L iFELEL
T, £5LC, 20RbY T, ORERER
EBREQEIRBRERY AT ACHETHEO12
WESN TV 20 2EBENGERS Z EDIES
PIFELLBbNS, ZOYRTLNTRTH
FEBD SR DEER, B DA, DGR
BEETH B, itz oL Y X7
L, FE RS ORI Mo o TR 2R
EOoBRVERETWS, Thbb, 232
BT 2IHERRZ O UFEROETMGEM, Ric
—BEZBOMEER, £51L T, ZOEHI
—DDEHERCIREHE VD X5 I BRI,
BER L B DRI BB T H BB E (where
the numerical description is absolutely rigor-
ous), Thbb, LrRITHLELFETS
WELD I WIS (where no transformations at
all need be tolerated) 8 2 2D TH 3,57

ZIIED TEFOERICEI & 03H
Ol b, (FHRERIA) oftawcitz o
Vo ZOHITERSNT WS TE— X DREEEE
HIRE, 3 (PR ORELRUEE
B5250T, PUENREMZ2D8EETHS
pH L,

7Y —=RVUvk-t—A (Friedrich Mohs: 1773
-1839) i3 F A Y OEEMHFE T, MY OB
REHHIT 2 HE £ U C10EO S % B DK
WH DD HREIZFE D DIZHEDIEFZ XD X
SWHELIZLEbIL T3,
O¥a, OFF, @FEGA, @H, OmlKA,
®ERA, OH%E, @FE, Ofa, OERIT.
NS DI EBICZ OB HLTEWIZ T

57) Ibid., pp.22-23.

TA X TR A HEESHORBIzOWwT28) At
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TOEbENE, £b 58T SIHE
DO ZETHB, FNiF, ZDDNRT v b
B EBiizDWwT, H2EABES & 2L 0%
BEITZ2OLEILCIETHE, 2DOLS3ICLT
REIN EOREOHIZ, BIOH L4
DOWE 2B 2FEREEIE, HET2ETH
BRTHDd, ZOoDHNEITVEDLESLZ
Lk o7, BUMTOHBEOWNEIZWL 5T
LHLTHIEDNTELTHS S,

L Leds, OBELD bOAESEGE
FE, ZH5LC. QFEF LY bOHEREE
EEDED SRR E VL RHET 2BIEILES
ANTVWEREVLDT, ZhdDESDO~ODOMHE
Mo (EEHD) IES®ER 2O TH5, #Hic
B2, 20X BBMENERIN LT 5%
51, WHYAE L ARG & OFE O
MEBEERIIEED, ThOZO08YWOREES
RTIEEL U GELICED S - BEOROE
) bEREHVLIERCRBTHAD, 74
Ve ARV ERNT Y 0 TN HHER el
Lo TEDDOHADED (FEEEY DENHY 7B
REED ZBRIELAIELLZ LOEKRIZ, £
KEDEIBRIETH-7:DTH 5,

3T, E—ADHEEEXEDOEBSO~ODMHH
ZFDE53RbDTHBETERIE, ThoD
10 OEY) OBEE D EFF12 I R E R eE
BOTHB05, ZOIEREEEDE TR
T5L57%, Wbh®3 THERALH, BHFEIHh
B TRESRNTHSL S,

Wi, FRORIE & E5 Tl FEESSIE
iR u%z Zh s DESO~OE AL, B
BBICDWTF () =tk ED, 25 LT, h
REoTEBan-fEErot+3L,
w:® @, 0 @ 6, 6, O 6 O O
A A
v: 1,4, 9, 16, 25, 36, 49, 64, 81,100
L7250, TOTOFDOEE X FEETRI R ieE
ELT LD OBESu L BACEKEET2DTH
%, 20D &L EAEBRBRARERADE
EYEZ I ERARNOEETHY, 5L
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T, 2D e (FHIEIH) ORERRER T
BECEATIILEFSLTEREZOTH S,
AMEEZZEMO L CEgmThIE, E— XA DOBEER
DEEFEOEIZEvTHIVERETEIESHT
X50DTH 5,

BRI, Y77 v ar3.4.05—13.4.6.%
HBaZrilsd, 2O/—FEROZEDD/
72777 (100)~102) » 5%,

(100) T BB EFIEG LT 2 L, ThPH
KXo THEBEENE SVIEZHEHAL TWAEHO
¥ A 7 A (the system of transformations up to
which it is described by numbers) (ZRf DR
@BomT, ThRbb, FOWROFKEORMEK
onT, BlTichdbliitvn, Z5L7T, &
B, SN, Lk HEFEEBICbEET S
— DD TL PR o1DTH D, RERAEF
(thermometry) O——%& D b}, T LBEE%
S BEERKRREHNEYO—FEL LD
2, THIRIVERC, Thbb, HHEE
HOSEM P IR RnEZ A ETIZ, R
BEINB LI K720 THB, ThLUEDE
J7% (thermodynamics) D FE I3 M B % [
FLEZDLT, TOFBR, BHRECBTE
B AT AIERER L ZEBRIZTPOKLD
Thbd, DX REFORIES THHELT

ZEMTEBZTRED, LrL, ZOMECR

I ESI B ABZBEEI WL S KBEbb,

BB ¥ B R 431

(101) B DWT b, ZORIIE, Zh e
THEBD B LI CBbNE, JOBEBICBT
2HE—D (HRD) T—2 i (KW KR&ER) &
wWHEMR, Thbb, BFOBETHZ LD
BE & (the atitude that the only
datum in the domain is the relation

“natural”

“greater, ” i.e. the concept of preference) %

REE B Db LRV, ZOBETE, HEIR

HMRALTHCEST 2R TH B, N8, £33,
MEFHBEORETROBELIRE SN, BF
EONXEROPT—RICZREINTWAIRZD
ThH5bHo1Y
(102)TEHD S AT Lk b o LRIBET 572
DITiE, BAOEEOFIZ, bo LAlo (BR
DOYEVED 5 > 13F% (further “natural” opera-
tions or relations) Z2FR T2 Z LAKEIIRS
ThHArd, 2HLT, Nv—1rEoT, FH
DELZDWT—D20HERENHNET2TH
25 L0nd I EWNERENTH D THS, b
NbnOREEERE I NE, ZREERY AT A
B ERICRES®22ETHS D, Ll
BhSs, IOk RBERS, AL (BROD)
Fh—73 bbb, BRIUREEHEC X > T#
I LDTEZER—THZ LA
bilzwdT, N —DORBT 3 HFATEE
BIEER SNV DTH 5,5

58) Ibid., p.23.
59) Ibid ., pp.23-24.





