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lenguego in this poper:

Moioa,

{1:.2) avh  Bither the stalement & is {20 or the staterent B is true or both are trus.
1.3) AB A Jmplies B {A is falsec or 7 is truel,

n =

(1.h4) a=n
{1.5) G=3Al=)

11.6) A(x)

A i trus if and only i
Thore is cn = such Tha®
For every x, A{x) iz trus.

(1.7} A8 The statamnﬁ A 1s defined i

(1.8) =A A iz false.

Dots will be used for punctuaticn, 2.f.. in

{1.9) AvB: = : ASB.,.B
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1z true.

e the egitabamont B.

the tautology.

If we usod parenthesas instend o dotz this would be

(1.10) (av3) Z[a=m)2n]
(1.11) XE A¥ e X is an element of the

(1 19) Aa Bu mmk. flﬂ-a AD}'&E, Bn

set As

(1.13) £"’:‘df The space of all states o natura.

(l.lh)‘?.is a convex space of digtributicas of future histories of states of rature.

{1.15) fx
(1.5

N C=gtelee Fi3sTo s i ot =

]A(x)}ﬁdf The set of all = such that A(x) is true.

'=d£ %:fli‘ is a function. domain .:_g axggﬂf(x)g ?\‘2

(1 18)2/13 a subspaca of f& such that C:C.Z ‘,%

(1.19) a,b,C,+0s Are real numbers.



(1.20)¢4 3/5?,.@;4’,”,, are real mumbsrg betaon O snd 1 incilusivo.
(1.81) X,V Zases are olements afﬁgf.
- [ . j
(1.22) Xy ¥,fi,e40 are olementa cfﬁ.
b d “T ?’
(1623) Rp ™y 3pees ave olements of T,
f .
(1.24) R ie a fixed relation on{%
5
{1.25) i":’:df That Punction mpping.fﬁn‘%u(: su:h that iz (x)::j for all x in. 4.
) o
(1.26) AI¥imm gt XRYHK.

(1027) KI":’:;:dfz ARY, -YRX.

(1.28) Riz' 151; '
fzﬁia‘?‘ b M

=¥

I1. XRY.YRZ.TD.XRZ.
131, X e f i, oD :‘g R JNE Y m:f-;?:w (1-8)Y.
e XYoo f.0€00 v dRYE ooy X 1m ()2 R oY1= )2
Vo  XYE £1xD.X(x) RIV(x) 1D JRY.
VI. XRY.YRF.Jeo of B 6 X4{1~ q)zm
vit. Gx4v3: -xmw.
VIIIo XY £ 8xe DaX(x) RAY(x)VI(x)RIX(x) 1172113 20,875 sexe D22(x)RE X(::)
Z(XIRIV(x) o Z2(x) TIX(x)va(x) Iiv(x).

%. Comment on the axiomse.

let us call elementsa oi‘K prospacts, elemanta ochertain prospects {a certain
prospect mey bo random).

Axiom IIX etates that for any two preowpects, there is a random combirstion
whioh is as pood as any other random comhination.,

Axiom IV states that it 1s immaterisl in which order choice or a random event

osour, provided that a desision can be mede before the random event ooours which



bl

corroesponds to an m"i:i‘bx'm“y decision made afterumrde

Axion V states that if, regardiess of the stats of nature, if it were known,
X is &as good a8 Y, then X is as good az 7.

Axion VII states that thero is a prasibility of ~ohoice.

Axiom VIII states that the "meximur" of iwc prespscts is e prospect.
4, Construotion of measurable utility,

(Lel)oX > 0us{ X4 1= )YRY, DRY. ..

I.es, if 70, and = X3p{1l= 4 )YRY, then XIY. 7hris is proved by Axiom IV,

(Le2) XRY v YRX (311) (La1)
(Le3) XPYZ -¥RX (Le2) (1.27)
(heli) X YoZS .0 Cors HXIV. 0 0rX4(1~ % )21 N ¥4(1- )2 (1)
(La5) o<=£/3 s AXH 1 w)YP,éx-f( 1-/3)11.:‘.:%, K1Y (L.h)(1.26)(1.27)
(Le6) XPY:=mg X >4 o« e 4w X4{ 1~ X)YPEX A, I.-ﬁ 1Y (Le)(TV)
(LeT) S'xl.xa.x;.xh €A% 7. Jg il L Py TX (Les)(vIT)
(4.8) 23X R Dat(x) real 1£(X)p L{YFZXRT8(eA 2p{ =0 )T) (1){11){VI)

= £(OH(1- o )E(Y) (4e2) (4L} L)
(49) X LR Duplx) realeg(xly 60Y) T XL eg(of 1% Y )morg(m)H 1 X )(¥)

01 =t 1a. 31 Di1a >0.X: £ g(x) 2 af [ x)¥d Eﬁzgaiggh‘?)

(L.10) £ is a measurable utility scale
302X §,4% 2eg(X)realsp(X) Su(V)E MY :g( o % (2 % )Y) =o¢ gl (im ¥)e(Y).
5. _Construotion of psychological probabrlity.
(5.1) 3.4 < 7.3.“{ Tim .Y e Dy (1.26)(1.28)(T)
(5.2) 3. 7 £ ;79.,-311 7 _ (5.1)(V11)
(5.3) g & funotion opflDuet( 3 )=y, £(23)
(5.4) g a measurable ubility §0816 o1 1.3 7,D,g1('_§ )reglsgi(‘g )=gi(~7)
=3R7:et@ 3 + (1=%)9) = Aeil )+ (1-%)ei ) (4.10)(5.3)
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5_ . .
(5_/)_‘]’&'0.}»09 18y & moeasurable utility ssale » 3 oE 7.55{ ¥g)=0. (L9}
(5.6) X ERWDR(x)=gp LoiX(x)

(5.7) G(Eoﬂ)zdfﬁo(x) -

(5.8) grdf Z?/Bn Fen positive integer :.f.':’,-' i 32037} ai.a'fia.p:é;&ﬁ?; }

) n m n m
- - ey - == :3£ i o I S 2 X s WY el -‘--
(5,9)51 aiximjél ijj.gl ai""‘l ?':J bj 1 i n.2 5134":1@’35’1 - ba-;';(}
n m .
el 5T 8580(Xg) =& baga(Y.) (5.5)(L.10)
=1 33 J
P S S
(5.10 ahe - b Y o ﬁ'-‘:lu :é::, b;'.‘-:. 1 15 15!1.:3-& >0
ML N T B e
n - m -
1€ €0 200320431, E 8, 6K =3 by G(7.) (5:71(5.9)
=1 T 3=l J
o e i ek e a3
5,11 8:X7S biYie2 2455 bato a,.6(X, )= WY o
5 1%1 72, Pty 1% g7t ,,(i)j{lbju( 5 (5.0
(5.12) i3,=0. : (5.6)(1.25)
n _ m . n I g ' (
Je X, = Y WX, )= 5 b GYY «11)( 5.1
(5.13) é.l a;X, 3§1 by 30:%‘1 8;6(X;) & 3% 5 5.11)(5.12)
n o n
= = ° == ‘;/ " Xs B 5.
(5.144) FEE a ? é aixi.D EFJ dfé;l &_LG{K:[) (5+8)(5 13)
(5.15) XYl o.'_:)fzg D o P= aux (Z, ). (5.8)(VIII)
(5.16) 9‘9“7}’?8{3:37 £ Qa.:y: max (fa%- (5.8)}{5.15)}
(5.7) & s&aexifple& | (5.16)
(5.18) 3T, . 6(X)>HT) (V) (Le20)(507)
(5.19) P& E.f%o.b._f(?)%m (5.8)(5.18)
(5.20) E is an elem_ritary :i.ntagral on g (5. 1)(5.17)(5.19)
(5.21) o ps £ ?13 constant (5.2)(5.1)

(5.22) Fpe€2p=1 (5.22)
(5.23) 3(2,/4) ;.:@;q' 8 field of subzets of-.‘/go

. 8 a f.’i.p.’g.i;ely additive messure or@' $e f&f 83: ? measursble (Q)

[pl<aDER)= ff{xm/(,(x) (5.20)(5.22)
' d



(5.2L) ’§I<a3go(x) =ffsoix (=) d/u(x) (5.7)(5.2L)(5.23)
(5.25) g a measurable utitlity scale

D3 a v D> 0.x e XD (X)) = agp(X)+ b (Le9)(Le10)(5.6)
(5:26) JRkade() = [ g4xtx) a i) (5.25)(5.25)

(5027) 9 a BF§’< Oet -‘-'-:Eln_g floggaa 3}5- ;«EEL‘& a“ >0. 3ﬁ>0 3!
zed.deox(x)+ (1-a) Fy ri§ou By i Br(n)+(1-8)5),  (5.9)

Therefore we can considety&as & nsychological probability with the
property that for any "bounded"™ urospect X, the 1%ility of X ig the expccted

value of the utilities of the certain prespscis of whioh X is composed,




