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Statistical inference and philosophy evidently
bear on each other. Exploration of their con-
nections and common ground is accelerating
but is not easy. Philosophers find the statisti-
cal literature dilute, discordant, philosophically
and technical, and therefore hard

to winnow. As a statistician driven toward

unrigorous,

philosophy by interest in the foundations of

statistics, I find myself impeded by corre-
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sponding difficulties, unable to cover even the
most pertinent chapters of philosophy or to

determine which are pertinent.
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Notwithstanding the reference to implication
in my title, I shall attempt no demonstrations
here. Rather, 1 shall grope to share with you
some possible insights into induction inspired
by study of personal probability and statis-
tics. Genuine demonstrations in philosophy
seem rare or nonexistent, though philosophi-
cal discussion is often couched in pithy little
logical-sounding arguments and sometimes in
even more treacherous long ones. How often
is such seeming logic advanced with a con-
viction of rigor and how often as a sort of
figure of speech hinting at something vague

and insecure?
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Some of the most untrustworthy of philo-
sophical demonstrations have been among the
most valuable, Warriors can overtake tor-
toises; yet Zeno convinces us that there is
more to motion than meets the eye. And the
importance of Hume’s argument against in-
duction—the keynote of this symposium—is un-
doubted ; though perhaps most philosophers
view it, like the arguments of Zeno, only as
a challenge to search out manifest fallacy.
find Hume’s conclu-

Some of us, however,

sion not paradoxical but close to the mark,
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Personal probability can be regarded as part
of a certain theory of coherent preference in
the face of uncertainty. This preference the-
ory is normative; its goal is to help us make
better decisions by exposing to us possible
incoherencies in our attitudes toward real and

hypothetical alternatives,
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If as a daily beverage 1 prefer water to
wine and vinegar to water, you may disagree
with me and even pity me, but my bizarre
tastes are no ground for taxing me with inco-
herency. If, however, I go on to express a
preference for wine as opposed to vinegar,
this preference (however normal in itself) is
absurd in the presence of my other prefer-
ences. If it is called to my attention, I would
do well to review my expressed preferences

and alter at least one of them.
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Various systems of postulates, such as the
postulate of transitivity of preference, though
qualitative in approach, lead to an arithmeti-
zation of the value judgments and opinions of
an ideally coherent person. In technical terms,
such a person acts in the face of uncertainty
so as to maximize the expected wrility of his
experiences with respect to his personal prob-
ability measure of the events that might affect

those experiences.
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The utility function of a person is a certain
behaviorally defined expression of the value
for him of the experiences to which it ap-
plies. The theory makes no attempt to brand
some utility functions as more appropriate
than others; de gustibus non disputandum est.
This is not to say that drinking vinegar in
preference to wine is normal but simply that
there cannot be an objective right and wrong
about such matters, as there is about an ex-

pression of intransitivity of preference.

Mo 52-1
2%, MEA] OHBEHKEVS b0, [E
AN o TS8RO ZHBME LTo [HKE] oK
T5F0 [AAN] o [HifE] 2RLTwE072
B, TOHBED MEfE] Lo, U= Y
EOBARH S STRIE, [BAl 1T
BERIC Lo TRESNIBHELOTHY, =
DB L A HE L HENICRET 507
SEBREOTHE, Tz, V7 VRIEE
L T2 BRI, H580rORHBES
EhdFedldoholiind ki,
SO [EiME] T, BoTidw
BVBOTHB, 2% D, HOBEHTE, MEA]
O [Fa] 85 BERoA] LT, #
ot [EELwhEr] 2HIT57:-00 [FE
7] HEPEAT S LOW R, ZED
WhOTHAI, LELEE, 7450 b8
D%, BERZEK A E LTESE [Hir]
D7 Ew) ANl o [1F4] 7, [E¥%
DL Eh, [EEZIOELTHOLNLSE
Wass [R&] 72 &d, FRLISELT
WEHDOTREL, BZr—%, $5H{ed [EX
iR, 2o x5 % MEA] © IFa] st L
T, (#8875 ] BT [ELvhEDR]
YT A L R RA L EIL, BE B
Zll ok, FR L] OThE, %
B, SITEETNREZILE, T VEROR
BREVF VAL LTHEIHETS [HA] K
EoTit, ZORBROBEFICL BRI, #
ZF THBM 2 A2BF2RE T L] &,
(EtEmEw] 0 ko %) [FENLR] 8%
BEMRLTVWEZLE [BRTAIDTHY,
ZTTHIE, T [$3R] 2BELRTHIE
[V THb, o TH T VRE, TH
LBAEA] o TITEIT A L (AL
HLT) TEIC] BRELTWADITTRELT
TBWOTH5b,
BolcThickCB%EET<{,

As utilities express values or tastes, so a

person’ s system of personal probabilities ex-
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presses his opinion in an arithmetic way.
Nothing in the theory of personal probability
precludes his believing that Elizabeth I wrote
Hamlet. Though bizarre to you and me, in
the light of what we and the person all
know, this opinion need not be incoherent.
Yet, being subject to a personal probability
does impose much objective discipline on a
person’s opinions. He can believe that Eliza-
beth I probably wrote Hamlet; also that it
will probably snow in Rio tomorrow. But
then coherency will require him to consider
that it will snow in Rio tomorrow more prob-
able than that Hamlet was written by a com-

moner,
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The ideally coherent person, frequently
called by the apt technical term ‘you’, is said
to regard the event A as more probable than
B under this condition. If you could receive a
particular prize if and only if A obtains or
else if and only if B obtains, then you would
prefer the alternative that associates the prize
with A.
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Coherency seems to demand that, if C is
incompatible with A and B, then the union of
A and C will be more probable for you than
the union of B and C if and only if A is
more probable for you than B. If also there
exist for you partitions of the universe into
arbitrarily many equally probable events, then
there is necessarily a unique (finitely addi-
tive) probability measure so defined on all
events that A is more probable for you than
B if and only if the numerical probability of
A exceeds the numerical probability of B.
The partition assumption, which can be some-
what weakened, is not really an assumption
of coherency but rather an assumption of a

sufficient richness of contemplated events.
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All currently active versions of the prefer-
ence theory, explicitly or implicitly, exclude
dependence of your personal probabilities on
what the prize is. The personal probability
measure P does vary with the person and
with his initial body of knowledge, or data,
but we need not here complicate the notation
with an explicit indication of this dependence.
It is, however, important to describe how
opinion changes under the impact of new bits
of knowledge such as that the event D ob-
tains; so conditional probability, or probability

given D is introduced.
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You are said to hold A to be more prob-
able than B given D under this condition
You would rather have a prize contingent on
the intersection of A and D than the same
prize contingent on the intersection of B and
D. The situation is almost verbatim the same
as before and, therefore, leads generally to a
de-
pendent on the conditioning event D . If the
initial probability P(D) is not 0, then the

new probability measure on events A,

conditional probability of A given D is
PAID)=PAND)/P(D).
mere convention, but an immediate deduction
from the qualitative definition of conditional

This is not a

probability, Nor is the qualitative definition it-

self unmotivated, as will now be explained.
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Suppose that you are to be allowed to as-
sociate the prize with A or B but may defer
your choice until learning which element D,
of a partition (that is, a disjoint and exhaus-
tive finite sequence of events) actually ob-
tains. This amounts to making several simul-
taneous decisions, one for each i. According
to one of the criteria of coherency, you must
definitely prefer to associate the prize with A
in case D, does obtain if and only if A is
more probable than B given D, in the quali-
tative sense. This not only clarifies the defi-
nition but illustrates how there is within the
preference theory a natural interpretation (of
at least one important sense) of the phrase

‘learning by experience’.

ST Bkl [F0E]l %2, ADB»
DBFRh—F~NE [BU2F3] L)k
BEITHLI, [F0E] 2H21TA K [#H
Uoia] i, [TAFBHETLEES, »Po%
OBECR-T, [Z0E] ¥ [dRi] ~k
bobEahs] v [FoRE] %, %
ol FEEBCHLT BT 2ex [BwT
51 OTHB, —H, [EFR] 25, BLOFHR
WiRFID, ~NeFEIhTnws e, 07T,
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35 &) R i [dhiz] PErh
TWw3 e, RET S, £2C, £DD, ¥ [
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K L72REOBRTH DI T, 20k
e MR [ERE MY %2, atemporal ] He#ll
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HIESWTHEET 2 L, KRB, (Lo, ¥
EBERT OPPELNSE [F2] 12, d6HLE
%, &p, LT, [p, ?EATHREEE
FETHLHEIZADPBIPOVWTNLERBREDD]
REOTBL] Lv), REOKRNICELZ L
Thr9, £2T (i) #, #l2iE, b,
WL THIZ0E]| 2 AL BET235]0
% 51E, ZNix, sure-thing principle X O° (3
T VRORERIIBIT ) &2 BFD
[E#l] kg, Ip, 525N TVE5E
i, BLXOWbAD [dh7]itkoTiR&
DHEPSLW] WA LLEERDTH S,
CITHEETRELRDR, [Hl]H, [HR]
T ALEI%BET LI LR LICA DB D
OHW AT IBEL, D, WEHLTwAZ L
% [Hio7] ECEOHB 2 TIHAL TH,
[BU2a] &wvw) [dhi] o [BIhw]
PELLEBLEVI LD THE, 2F D,
[BRICLBEBOTIEVIEER, (k7]
O BBz X 5%, learning by experience ]
EVIOHERODLMEE, [BRP5Z5NT
WHBEDFEEOIHE] ZBLT, EbIE
[kl LTwaDTH b, 2905, 92T
Ko [Zo@AN] &, [F&ENL] L3RS
ZwoThY, oFEh, RESCHELOAL L
i TER] 20ThY, o, [FRITLD
DT Lo T 8B 75 [Z0@EAMN]
A, [BHICEA2%E] 0OBEHRL [HioTw
5] LEEZRVWIRTTH S,

SHIZINICHESCEE, DTN ED 2
FHOBREZ UV

If you are to choose one or another act in
the light of which of the possible outcomes
D; occur in some experiment, then, planning
now, you would agree to have your behavior
after the experiment governed by your condi-’
tional probabilities, given whichever D, actu-
ally obtains. Therefore, since you are coher-

ent, these conditional probabilities will indeed
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be your effective probabilities when you have
(This,

at any given mo-

seen the outcome of the experiment.
incidentally, shows why,
ment, you must use the probabilities condi-
tional on all that you have thus far learned,
a point which has sometimes seemed puz-
zling. ) By elaborating, any sort of contin-
gency planning can be represented in the
preference theory. This is noteworthy; for the
theory itself is atemporal and makes no scien-

tific or philosophical commitments about time.

DFY, HAEBRIIBWTHRZERREON
DEDERN L] O»EZELT, 0%
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LBLETHA), R (i) ik [EAH]
TN [25hw] OTHEH,S, ZOE
Bo (2] 10, EURLERENGZ LT
BHED [Bhiz] OFBOEHEELYEDOTE
T, 20OEBRO [20ER) % [H27z] #F
BELL (e TR, [20KR] odET
5[H50LOED TV &tho XFESRD,
[20%] to [Hhi] PIET<E (R
LOTHE, 2ZTHL (i) o, [BE
LTLEo7] BWETEZTERL TEHDIT
EBERBERTAOLLIE, BRHICEoTo ([#
D To) BEHHEERAMELEVWITAERH
BPBRATLE ) SRME, [Hh/] AR

BILERDOED, LirL, RERDREET
b5 [HHOHESHEEAEL] Lo~
XY AKT BB, (BEHW] TH5 [H
Lll ko THER [T&s] boTtik [k
W] BTROTHE, 2FED [dii] id, B
EPEMLTCWA [TRC] OFERIIEINT,
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213, LIIHEEER, EFEBONBTE
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[BEREBI 2] bohoThl, THokhl 12
BT ABATREBINTVWEDITTIEZ L,
oT, THEINTHN[EEINTHN, [
Bl WM TEILELIBRL] BHhbo
TWAHDELVIBIITR [Hwv] OTHb,
(BBEXTIE, 3FHD (ABRTHELNT
W3) XOXKBICHENDIFLNTEBY, #2
T Ayer (1957) AFERENTW5,)

EZAT, LOFIATHY 2 VERFERLT
WA EAIR, MEWFELOEBETIE, (Wb
WA EERDLO) BRMBIZETOVTNS
TEY, 0O [EHE, realized value] T [&E
Bz 5] ECEboTWAIDTH L, BE
DEBHG L (ER EEERNL) THETE,
COEEFELSLIATIC, [BBROAI] &
E|ZONDBDTHD, LIL, Phild
T2 VRD) EANHEEOIFIIB VT,
ZoOEEEZ | eEIERICESLERTIL
9] biFTH5A,

4. EARFEEICEDBHH

EZATHT 2 VRIE, 597 HA S 601 H I
23T, Critical discussion of personal prob-
ability L VI HIRRITTW2DTHY, 20F
HOBREZTICLKRTH b,

My central claim for personal probability is
that the preference theory, of which personal
probability is an aspect, is a valuable frame-
work for disciplining our behavior and atti-
tudes in the face of uncertainty. How well
the claim can be defended is of course open
and only after

some discussion of that can we tun to the

to debate and experience,



2002. 6

natural, but secondary, question of what per-

sonal probability has to do with probability.

74— VIR, BAREEOERIX, FHE
HICHEE L T2 MEAN] OBIFICET 5 HE8
HEBO—ABIZHARTNTWEDLEN, L
L, lEgol R 0EY 2o 3E, BA
HREEOHEOD (250RFN% & RITHER
») [E#H] 3, FHRSHICETL T ERE
—A—ADITERUEEL, H#ELLTOR
WEEFIHAT AL o0) [ET 2] 72
DO [HA] FBELTCHBFICH B [137]
HBOTHb, VT VRIE, BEIEET HH
ANre®R] 25, (FHEE~O [FHE%] &
B EETAOD) ZDXI B -2V
VAFLELT, YOBEECT [ERIC] AR
IR T A OPIIoWT, HEILEREERE
PRERAITNLE RS 2WELTWAED, L
L, o ME&] o dhid, [MEANHEE]
X, (8% L LToATRL, [EEB] B,
] 28 Tw20TH5, $72, BARESE
DEBE Lo [EE] CHTIRECERITN
g, BEARERE, 3 LCEE TR &
IHER TV A EREE ) BH 50 L) v
i, BRI DDLZDTH 5,
EHICI NIk CERERTI<,

Save through the criterion of coherency,
the preference theory makes no distinction be-
tween right and wrong opinion. It does not
censure the neighbor whom we find supersti-
tious or paranoid nor recognize any notion of
the correct inference from data beyond what
is implied by the definition and analysis of
conditional probability., Some find in this open
-mindedness a deadly objection against the
theory. Two lines of reply suggest them-
selves, First, a theory that does some things
well is not to be discarded merely for not do-

ing everything. Second, a coherent person

Tz VROBMECETARBIZOWT E
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strongly but not absolutely rigidly convinced,
for example, that 13 is a lucky number for
him at roulette would reach a different opinion
if he failed to win with exceptionally high fre-
quency in a trial of many bets on that num-
ber. The theory does thus require holders of
extremely diverse systems of opinion to agree
closely with one another when presented with
suitable common evidence. This alone seems
to me an adequate model of the ostensible

objectivity of scientific knowledge.

L MEORIFHERE, [AAl OfFERk
KA [ ORELBILLTE [R5 %W
LV ZERRITIE, MEAl oA ¥=F v
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DRI FTbLEVOTHE, 2F Y ZOHE
i, [E#Nc] RC, E0RERTR VO
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VI CHEELAY T LI IRl L E,
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BOHVDTH D, OF ) EEORITER I,
MAA] LT [HABRol flimzRsol
H, 20 (%] DAOBEFIzOWTIT [EE
Wzl FHEEMLITLEVOTHY, o,
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w5 [HEE] E3tdo,r Lo EAL I
Broehld [hw] OTHb, 22T, &
FHBOZO LI & [FLNz0] I3 LT,
POy TERNG] BESRBHEINS
biTThb, 1205 [ETCOZLxBLELD
TR VAT, MEO [HE] 2 EHT 5]
REEWSDOREBHTHY, LA, Fo [H
Wl oBLEBIERE (BRI W#ICAED
RELZDTH B, 85 Fk, FzE, 13&
VI =Ly P COBETHSICIEICEE
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2706707k, ZEPBIELTHE [H
Al DPwBE LT, LaL, iz [&E1, co-
herent] TH Y, F/HEOZD 13 ~D [{E4]
i, BT I LEI bR [Bn] &
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T, [EAIC) BWEHETHE L w) 2 e
T&hholz] &) [HE] %2, EFRLO
Lo, BB BEHT 2R L=
NERALPRETEERPHLDTHE, 2
0, FAANBREOHERIL, FY¥=F rofE
HOEHLT, BEDFEZF VOV AT LN
MBiIc] ZHTlEH->Td, oL LOES
CERRLIDHDFEF v E (RIS Sk
LTLEI &) 2 e hvoksld, [EY
2, JBO | FERATIR ENLRITICBNTIE,
Ewe [FET2] 4¥=F v 2 Eo0Es 2
Ex, [HEWIZ] RO0THE, BBYY
VR, KBOXT, BENEHEIINTS
WORMBERIIERT WS, 13, #50
MEBOEBEEL VI L 0IE, b LEAD [RM
TRHLIEEENT VS, [FEOZ] HE]
REILCLINDIDRLIE, FRIETEEH#T]
DEBRZOTHY, RRO [FEME] L,
(TR ICETA) T Y OREFES N
(FNENOIBIBWT) BT 2] BAW
HEo, [T{E0] ] &5, THED
EE) DAOmMETL Y, L) ILioT
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Sometimes theories of statistics based on a
frequency concept of probability are called “ob-
jective”and the theory of statistics based on
This

is natural, because the probabilities of a suc-

personal probability is called “subjective”,

cessful frequency theory would be objective,

2
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and personal probabilities are clearly subjec-
tive. But the employment of frequentistic
theories of statistics also involves subjective
judgments, as is usually recognized by their
proponents. In such theories, the subjective
judgments are not fully under that orderly
discipline, coherency, which is demanded by
the preference theory., Thus arises a paradox:
Some frequency enthusiasts disparage person-
alistic statistics for dealing in opinions rather
than facts, though their own theory of statis-
tics actually proves to be more subjective
than the personalistic one and in fact virtually
becomes the personalistic theory when certain

criteria of coherency are recognized.
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T, HERNER LV b0, EARNER
AL ARG D2 1139 20Tdh
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BARMITTBY, #2 T Savage (1961) I8
B LTwh, 7245, Savage (1962) # W L
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EnlzonicmCBELZTI <,

Holders of what I have called necessary
views of probability hope, in effect, to im-
prove upon the concept of personal probability
by finding such strong rules governing the
probability of one event (or proposition) in
the light of another that there will be no
room for personal differences, given common
knowledge. Should this program be possible,
but all of its

proponents - admit to being very short of their

it could not but be welcome,

goal. No purported steps toward it seem
valid to me, and it might even be “demon-
strated” that none are possible., Attempts to
construct necessary probability seem generally
to be affected, explicitly or implicitly, by the
dubious notion, promulgated in Wittgenstein’ s
Tractatus, of atomic propositions as the natu-
ral irreducible propositions of which all others
are disjunctions. Necessary theories are, ap-
parently inevitably, based on notions of sym-
metry, such as that knowledge of each of
two or more things is exactly the same in
every relevant respect. However, the judg-
ment that those attributes which distinguish
the similar objects or events are irrelevant is
really a subjective one, for which there has
cannot be

not been and, in my judgment,

any valid objective prescription., Successful

Pz VROBMECET L RBIIoWT 49(49)

construction of necessary probability would, it
seems to me, negate just what is most con-
vincing in Hume’s skepticism. Modern neces-
sary theories, descended as they are from na-
ive old notions of equally likely cases, are
designed to escape certain well-known disas-

ters, but succeed only in postponing them.
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DEF QRN R ITE] OFREFPIZ LT
O oNDDPPEETR . 72, BN
LFERPMOFEN 9 L] BETsL0v)
ZEDHFRP DL LBRTHEESINLTVDED
PETHTH B, iz, TERIO—HEE,
[—BTHDDEDN] &) TR 2SI
HHIDOTIELEL, (HLHHETH—RRLEITD
ARED (—HFMED) RELHL L)) [#
Bl CET20TH5E, LD, BHLHE
RS EL] BT L2 L AREET ARRICH
{, o [HEBHLTWA] LB
1285<, MEo [—HEoFEHE] #FKHTHZ
LRESH TR RV, 725, ThoDEaEEE
L 7z ', Salmon # 3% i Reichenbach @ JF #l
ENQEELXHTHIOTH Y, EBIRII, [H
RN T2HEROLHBREOBY T,
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Reichenbach D% ) /% L Y EREICRHT A 2
LERABDTH D,

PLE® X 9 1Z Salmon #3213, Hume 253E#
L7z TREDIE4AL] ORE~OxH RO
EHIELTHBIERELTVWADEN, 256
2, BMEOBBICHY MO LOBREHA
TP LT\ 5[54(188) ], 2 F hikik, [#&
B kgkid THSPIC] ELvwoTh), 2o
FEF TELW] ZE2RTIEZRALDIG
MEOBETHH] hELWVIRBERRLT
12, BHEMLFEMEOR D F LD [ERT
W5 | ETRE, WhRLEBREORICENIZ
[BhLTWV2] OPPECERENERELD
L, HiTA0THE, (B X [EEK
MTLBBMNLEHANE BT TELEE] 21t
RTAHEFTOLOTH S, 725, (Hume 735
WLTWB LI 2ok % [ER] 2 [E
T EL ] TR, [BE] LwIER
DEHHZBE TR LDTHS I Do
b L [#E] okr—Eo (1] THs0
ZHiE, whwd [AEEESE, irationalism]
LT, [HE] BRBLOBREZRREL
B LbTHA) [55(189)], oI
B4 oMM LEEE FNEEST 5 funda-
mentalists D EE L DT, [EMW] & LTHEL
DELELEENTRVCDOTHAI ., 22T
Salmon iz, [BEINTWRWER] I0H
bAHEBERYTAEAIN LT, BENRE
FERBEOTHEALTWSEE (B4R ELA]
&, BEIZBRTWES, ZHFERID [E4)
CEFELBI I N NE Thohn] BFi
DTH b, WHEBRBTEOHERIEENILTH
FERIZI IR FOEBPHEL L0, &
DEBEFHBEENE I LI > THRDEH D
[77, power] & (B X, fertility] 2 I3 B R
WK L7200 TH 5 [56(190) ], FHEEMLH
FEORBESTIERENEDR LT (AEHICE
> TC) BRLGREESD258NB759 & Tl
THILE, RLTERTEDL TV,

FFr VROBMECETARBEIIOVWT B

71(71)

Salmon #IZDHHIZI T 0K [HEX] THD
5b0kib, 0%, [BICBEINI-HR]
WEITWT [FREBEA TR WER] ok
THHEMEAT) L) EARE [HEE] 2FAL
TERALELIETAHI LI, RLTEERS
LTREVDED, ZoERILoBERIL, [
| ORBEEVPLELIBERICBVTRAZOP
CHERET AR TROTH L, Lo L, TR
BT 7 —< NV aE, oF) [HELE
B3 27200 2o, IEERRY
SRR, THEROMEIZ 0 LET 1 UTTH
5], [&%% (030l ) 2Be&ThER
THESR) OMRIZ 1 Ths] ZEICRLN
51910, BEFEEIMEESINTHWELEDTH
b, & TRl T [BR] SEEE .
LDOTHDH, BENL TR PEBNLER
AOIZ [H5 ] HAEL TS [HEOMH
Tl L, BhLTwhisd 0ot ER
I %HA, 20k % Ml %, Salmon
#1 3% 1% the philosophical problem of probability
EIEA TV 5 [66(190)-63(197) 1. & & 12k
12, THEROBEFA[) 247 2dn=20
$ ¥, criteria of adequacy for interpretations |
RE A CTHRRLTB Y [63(197)-64(198)], =
NOHIINEIC, [RFAT RN, admissibility], [&
SR EEME, ascertainability |, # L C [ 1 g
M, applicability] & TN Cw i, 2% D
Salmon I IZERD MR 2 b0k
ZRELT, FNFMENZEERICECOBRES
THELTWADREBRH LI ETADOTH
5o

T3 [EPAWTREE] OB, THIIME
O TRl 2 THREZHETH-00FEH] %
W RETHIEVH)ZETHY, HEHE
DEERITFD (BRI OFT [EThs] &
WS ZETHD, BB Salmon HIFlx, FEHXE
BOFEFENEHEL2TRE T2 5 %] R
ELT, BEORBEICH > T [BAM, coher
ency| OBBEFBBLHBLTWE, %Y, [TH
] CBEb b I EEE R ¥ AF 4, incoherent



72(72) %%
betting systems] PSEELBZWVEL S [THiT]
DF v X (odds) | #ERETAHIELE, F15
OFy AhbEEsH (MED [2T] og4HE
FO) THER] PHFSTEOBERzH/ -T2
LELERETHY, £, o [FEEEHRY

AFH] LR, [EOBZPBRTH5ETY,

V3 [HEETH] KESB] L) BEENWER
LTWAYAFLADIETHY, HLUBEEIE
Fo (BrfEer] CHEbHLL) AHEETEEY
HEDICBWT, HREBRLRTWE [4256%
W] YAFLRDOTH D,

KIZ ERTFREME] O HEEZD, Zhid,
[HEOE] BLREIFERLEEREICE -
T2&bLdd] ZEHFTELLOTHLNRE
Thh, PR IEREE, [BEOME] %
WRT 27200 [R) FIPFELZTT 2
L], LwHboThb,

BB ICHTRES] oREEEZDY, 22T
Salmon 2 #¥ {1 Bishop Joseph Butler @ “Prob-
ability is the very guide of life.” &\ 53
ERHLTCWA, oY, [HEE]LI3AE, @
LA EE] ZexFHT AR, [EBY
IR D] bDTHERELELVWIDTH 5,
F e, BETEWE ORBICET 5 THEE]
i, HOEMIBEBRLBICOBRIFLTWAT
H5H)EOWEDE~D [FH] LRICED
BRETHHE, HELRLTWS,

ZZTE [HBR] ~ORFVIRE 507258,
T8 [ %2 BI, the classical interpreta-
tion] DSHIE L & % [65(199)], T hid, EHE
LTwaRitt [FFICTRELZEE, equally
possible cases] ~ESEIL T, [RMELLZ-T
WHEL| BT [FASICTERRES] O
B ROT, €0Kr [HSICTRL2ES
DR TEHAEZ Lo THONS [HE]
%, [MELR->TwarEZR| © [BE| TH
LUIBETHIRNVFLOTHEL, 1228, [H
FIWETH L] L) 2 &2° [FHFE,S
L3, equally probable| &9 Z & CTHNIE,
Z DR Y F T [HER (probability) D E ] »°

2

B % 52-1
B LTWAEEETLHZEEIEETHL, £
T [HENLER] ofFEEL 1R, [ZT2o0
RSB LT, —HEME LD S [EEF
5%, prefer] & & DOEBNYLRBRBPIHFEL %
WD LT, FROHTO0EEE (RSN
LW &w) [EZEREDEE, principle
of indifference] 2 EAL T, ZOEBFRH L
WREGVIRIT L) L LzDTH D, 7295, [HE
R I2owTo [ L) ok [Mrss
RHZE]ICETA TH#] Thh, 20k
7 (] Thvediud THER] EFeqT
BOEHIZRBRIBELVETTHSE, Ll
MEglEoBER] &, o (W&l 25, [—F
ALV DLVHELS LWERETHOOR
BARIMLTWE] L) EbIE [EH] 6
ELTLAEERLTVAELIIRDTHS, &
B Salmon iz &, [HEWLER] 20 %
FTIERENLTEIC (BHID) UbEL LW
FECAMLNTVAEES, [1 w4 hEn
S HEECBETABROFEHYA L~ FL i
BELINDEEHE OGR! KWERLT, BRI
MELTWwE, 2% ) [HEMLHEBR] 2ih
i, [MEER-> TV EBERIMNLT IO
nh [HEE] FESENDL] L) BEREIELD

T ABDTHY, 2o [MER] T [HET M

DEELRFHZLTEVWEVDOTH B,

Kz [ EBIM 2 IR, the subjective interpre-
tation| 2SRIRE & 72 5 [68(202)] T H 3Bz
{¥ Bruno de Finetti #"f8 2 5 £#F &L LT
2, [BEICEBNZ] BREVHIZETH
b5, 0F b, [THEXR] ESOBEICETLIR
EThY, TOEADIEE, degree of belief]
LiE, BEE o TWAREICED TWASE
MEERERICHAELTWAER [T20] £
EOBRE] THEHILVIDOHIDORBETH 5,
2L, T—o0RM, 6% %—H#, apar of
dice| # D FAITIT EBE L) TEES [H5E]
LLT36EYD [BOX] 7VEEENEDT
HHD, TOLI)ZRRCERLTwEH5A
WS, Lo THox] thh [Zoxi 5]
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EWVWIHEFR SO 1 OBET [ELE] D
ZoiE, & [Hoxt] "Hs [HR] Z20A
Wik oTIE3BHD 1 LREDTHD, 85
ZFORUANGY, [FOROK] 2T TE
LA, ZEROBOHFINTS [HrL L
2| RFOHIVLHOBOHFIEFET S
LR -RZTRIGALERTH L L [E
LTwa] b0& LT, 20OLMEE, [TZ0%
DiT] % 24 BT TRABEIC 6 OHOAR
LA LRL LS —HENLD | LWIER
2, [FNLO2€UEOERIIZBNT 6 OHOD
APLEAMP—ELHENE V] LWIEZL
Dd, TVRVEET [ELTwa] &35,
IDBEFONPIZE TR, [4EONT
([TED 6 OHIHF WS [HE]]E 24501
EVYREOTHD, [FBMLMBH] ICLh
12, #oNBoI b0 [EE] 1, o [HE
B THa 65D 1] RET25901 &
WAkl %2 [E0B] OTHb, PIHEINED
FERIRRR L THIE, cheo [BE] BWFE
THEDOTHY, EE, (36450 1] & [24H
BABEILBITAE (36024 F] B OHHER
TRESR) ERBEIC [Hro Lv]] L 2R
v, [24BEoRT [ZED 6 0H] 2%
Wa (HEl] 3 l20 1 X)d/Ah] 2o
Thb, 2F 0, [FEOLMBE] & [FFET
BEME] OBER LT ERESLZVOTH B,
723 Salmon #idFd, T [FwITF] L oEHE
TERELOPRVESL [FE] 2ERLTW
b, 2 F 17 % 12 Chevelier de Mere i,
C[Rox] 2—REIHEIC[ZED 6 0H]
WTH [HE] 23650 1 THDHERED,
EHW [UERIBECTED 6 0] »
e (R Z2501 2825TH5)
R L 7207275, BRI IR (1365450
35 D24FE] & 1 POFERSET, Fh
340,494 TH Y, 2450 1 Xhd kD
Thhb, £72, [5HESL]l DL biE 2 50
1 28X B5DTH5D, (de Mere i, 1654 12,
IO % [RET] ot BT cEy

2 VROBWEICHET 5 BHIIOWT &

73(73)

% P58 % Blaise Pascal IR L7ZDTH o
770 LdL, o [217] ORMBEIZEEC 16
#2. 12 Girolamo Cardano 2B ) > TWBH DT
H5,)

Kz [BHHEM R #BF, the logical interpreta-
tion| 2SREEE & 72 B [68(202)], 2FH o [
B ok, TRIAWEEZ (R 12k - T
AEMICERLEINETHS ) [BEOBE]]
2B SO [HER] 20THbE, EFZOR
BORFEESE, o [HE] TEBNZ2LO
TR, TR OB EEHTH S (B
k] e (TEE] ST 2) [BBl 2o
Mo [F8097%] EWERELTHAAES
[Mazd] D72 ERTLDTH A, BEDH
HCERS [E] ChNTERITLRIC
(Bl THb, EIEMECEDLLIHETI,
BIRICHG T 5 [FEH] ASERICHN T2 R
3 ERENLLAEEESoTEETHOTH
%, EbIE [Hamic] €87T50THY,
MED [RH] 25 Bl THHZEbHVHES
DTHhY, O HINEEE] OBREL ([FE
Bl o [EHT 12333 5) FhiX [HEEORR,
degree of confirmation] ¥ LT [Z&Mic] #
BTab0& LT, RENEEER] PEER
NTVWBEDTH D, 4RIC Venn FIWIZE R S
Ok 6, BEO [FER] LWrds (TR
M) 3% [RE] o lBE RS LW
T2 (HFE] o) &% RE] oekst [H
Rl CBWTHEELT, 2hs2o0 ([IRE]
D) BEVELRYAIWHSITERL, ZotaE
oo [R50 oMx % [B] % [#
210 (THERIVFEZ LN TV AEEED, R
T s) [REORBE] twy T tich
bo 2H, 0L EERNDPD [FENE]
REPCPICLTHEESINMEL ORI, LD
BHTCEZVWOTH S, # 2 C Salmon %
i, TTIREE wHET BB ] OB EERY
FRHLC [HEEoRE] » 8] LireT
% Carnap DR AIZE & L [70(204)], % 7,
Carnap 2% [[H1F] BT AEEEHNL VAT



74(74) ®" B ¥ M % 52-1

L] OEMEEZBALTVWAZ LICEEERRELT
W5, #5F Salmon 8% 13, [ER BN MR &
(AN oReL [ERWTEE] OHE
EERFLLTVAELHEFLTCwa, 7245, (Z
O B cEDL) L LE] & [
PEBILIELITESTHA )] L) HliL
EREUOIT BN, Wik A SBENRIC
BOWTERRZINAOPVPD LIHEHLPTEE
<, 2%, (Lo LBV EMLID L [HE
o L] BHE THET5] 2 L oA
HThy, o BRI [SHETiEE] o8
BRI LTVWDEEETVEVDITTH L H
FEOBE| TEEM [E&LA] LT,

0 [3k] 7, TECBR S50 L B
HIBER L XEDCTRESEE ST 5, 728
HIANTWHEWERIZET 5 (555 O, the
expectations] @, F DI R AR & 134T )

&\ Hume @ [Fwv] 12, TFRERIC] 2
LHZEFTELDLIITELEVDTH B,

KA T AGR AR, the personalistic inter-
pretation| A & & 5 [79(213)], T [#
Rl 1 de Fineti R4 v = VKO RMEITHEY T
HD7EH, ET Salmon HIFIZ I ICHER LT
Wiy, 2o [HER] 1 TRl = [MEA] 12
EoTD [BEDORE] ERLZTOREN, 20
[BAl o TEE&] LT [BaH] 28
KyBDTHE, 2 ) MAA]Z, F#HHEO [
Tl LTy X2 EDLOE0, FOE,
[ZRoDF vy DO, (EHOZELIHY
B2) BOrOBIEIHLT, [WhrkdE
SPBHTAHETD, DTBANLEEED
o3l bwnyeFREIBLENEIIIC, F
vADEEREDRITIE [bhwn] &, #
DIMEANH LTEHFTH0TH S, £2T,
CO0LI e MEAWPOEENE] £ v X0k
DWCED [EA] I [HEE] 280528
LEDITTH DL, % B, de Finetti (&, + v X
Tix% Al Feos [T L] ofEk]
LT TR vEALTEY, ity
VR, [EBEHR] BV, vx—twnI X

5% (S8MPONER) REWC [REMICIE
BIELZWIBERERS [T 2 21, be
havioral interrogation] 12 & »C, [FERPS L &
® (%7 5] MEBEEHAL w5 [80(214)-
81(215) 1o A2 T THEZETX L, de Finetti
PHBIZEB LWL LI, 20nkH% [H
ANBIPOEEN % | ERD Y AT HI3BREIC
BEFEOENEF/ - T LI ZETHY, L
b, BEHEOENZELT [EROY
A7 L]k, BARBRE»STE, [EA
Mo LRHER] L LTOEER R T
WHEWEWIZERDTHE, 20, HEA
BV SR TR TR oL
(B5icid MERTEEME] oREL D) WiT
DN, TEAE] 2W2LTVwARYWhE
2 [MEBEOY AT L] TiddHoTh, [AEK
]l bOELTRITANS [&H#] #XHHDT
HbH, £ TSamon FHFTIXZ D [HH] 105
M#FEITo0TH 5 [81(215)], 2 VB AR
MRS LIE, [HAEA] 25, THEABIE
BohwThar)] vz bz [0.9905E
BT [ELTWA]] £LTh, 72, [H4HE
Al 25, —EBROEFEITICBVWT—ELT
4 550 3 DEET [EK] 2BHLTEL—HD
Hbaq4 v, [E] FHEeLTwIHIzoEL
FATWDE, BELE [BELTWE] LT
b, choo [E&] # [RAHETHL] &L
THMRT AL [TELWV] BT THE, &
W) DIEDBENG D TH D, B RRE
DRFESIE, T0LH% [BE] » 148EH
THAH| HELFERLRVOEY, [HED
FEEHE  usual standards| 25 (REHLEID)
FZLEBLTYS L] #RENICEHER
THAEEICE, BICTHATLR2W] OTH S,
Salmon %{3"% WX nE, [MEAGERNIE, B
WWBEINWTWATHM» L FPEES LTV
WER~OHER | KBLT [EEoH#R] 257
BRTLEITHAHIT L%, [HFELTVE,
tolerate ] D T&H 1, (Salmon HIFiZ L id) TA
EOIYRETAF] L LToREE (20F
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FTTE) BLLBLRWOTHY [82(216)], %€
T NBATENE] OXELH-LTna L
EVEWI EER B,

& 512 Salmon #% 1%, AR REORE
ZEoH (HELORMOBEIDITLLT) B
BT 5, [BAHMOGEEROBR] 13355
GHICHLTYH, BHMEETHOTH 5 [82
(216)1, 2 W EAGRE, [FEWo] #EE
(B8] ti> T&HIF s [0
A L BT B Bayes ORROF B L, T8
] b0 (FRHEERLOLBICBITS)
MW BEITAERELIZL T, BAH
DHEFBEOERISERNICEDLNT, FE
FoO[HEENL I AEIBERINIIRRE, T5E
BT 5 07, FOB, HMELzoTwa[H
Al SOLPEEIPRLTVE I EEEIRTY
LDTHb, 22T [P THS, open
-minded] & &, THEiTo] Rz Lo [EA]
2l oTd (FREAB/ATED-TE) [ED
E] 2ZBRAEWVWHIZETHY, HEELZ->TH
5 (B0 BEO -0 [F] &
ZoTLEILHIZ [EAL L, Ebdaoh
Lo [HgEhTwad] o THh D, Salmon #
B, o [3#E] o Kz &, BARES
[EsXic] B2 5 [ERAwh] a8EY [EE
ICBATS] BEEANCERT LD [E]
ThHhHE [RB] OTHEH, 2EHEARER
MEZE| o [RE] 2EAT HHIC, [EBIC
BHT 5] AEEOEME [RRoMIC] FIH
LTWwWaBDTHY, LrL—F, ECZDL
% [MRE] OABNLRN T HEL2ERC L
THADL I L ZFH, Hume PR L TW AR
WMEOBIOME] LBV TRKDHLNTWVED
THb,

K2 HEEIC X A%, the frequency inter-
pretation] ASRIE & 42 5 [83(217) ], 2 hiZ@
¥ [N, frequentistic] B E N5 BLIE
T LEVWREREHE->TBY, Salmon HIFiL
HEPIORBOTHETHHI L ERDHTW
bo L LK (RETRY 2R ICHB1T %) Bayes

T = VERORMEIZET 5 BB OonT

75(75)

ORARNOBBRZFRIEZERE LIS L LTw
50CHY, BEOBERELIE T
bo LIAHTHERNERCE, A%ko] R
FERBEINLZREEBELT, MEL - T
WATER] PN MWL EE] 258
LRHNE, TOHEEEINTHWLRETORTNIIR
S>THEAL, ZoHMLEE] 0RO [E
RIELCHIED [HE] PELZZ L0 [HE
Ry [E&] T60TH5, LHL, 22T
o (BBl OMRE [EHT5] BlZhALR
o [HEr6LE] 2FbHEE, ERBHEIR
RHHE L DEND DB Tz, [HATH 5 HE ]
DFRFIS [RMTHEBDoTHEREENT NS ]
L, TR, b LERETEEY, (8
FEOEKBTEENTWVWS X 9 |Z) epsilontic
12,20 eNRT, R LI [EHREN2]
ZkTHA), [THE] OFE] 2HELTSH
FIE, E72 TE o UOEERM T [HE]
EIWHEEEI LN [TEE] O biE, [FF
R oB¥ELET [HE] 25 [Hoh
3] ThHhrH. 15, B [FR] CHER
M7 (MR 2XbsEs i, [Eilo] F
EPOHLRFNEFRHZATRELTENLD [F
S| PAERTS (MM EEE]l o (FE]
TarbLhkw) 20 [WR] %2, MEOE
FED [BHE] THIBEREEVIZETHBE
BN TBEOERI LTI, 8D [F
S U CHEHERNR THEE] 2o ses
ZEErRYORESEIEITTH L (84
(218)1, 73%F Salmon #E 1, SRR (7]
i DHEEN ] OBEE L Tnh Ll
THEDTHA, 2F DR, FED [FER] I
Y B R [FEE 1, FRICBVWTIE
Po] BER-LFERETAHIED [ LE
Bl 2FHLTWAE [REEs] OTHY,
0 [FEE] &, BRI LTo [FHZ,
predictive] AEZH->THBH, BEWLRER
WBWTELNLREHEHELIEL LHET50
TH5b,

7205, THXZEE] 555 HEDORY]



76 (76) -1
O (BEPI L) BEOHTCOMEE B L7z
ELTY, FAFOETETRVRIE [H#D]
BAAPBEINLE LT, EHICEHEED &
BRI THETA] LB TRELELTY,
Mg n/] ARO[ HMED [HE]
% [ENC] TRV 2 idIEk
EHEOTHY, EE, MED [HE] 25 (8
BINz S EEE, &L [T ]
ETIEH-TDH, [WHNL] REAILASE
Lhwothsd, LiL, [REEOME] &
DEY THbR TN, [BEsSh]F
Ry 250500 (FETH] b Lhkwn)
[RR] % NERWIC) REBL2Z LR ETHR
{, [#0fE] % [RBICETWTRAL DI
BLTAER] 2LTHHH, 724, [TRE]
PHEETH] L) [RE] AL EBETR
B, o FEl 3, 8Fro%s (EREY
%) RIIE DT [HEaHE9 7% —REE, statistical
uniformity | ##W/2LTWA I ERRIRELT
WEETTHA), 2F VHEORTY [[H
O] IRE] CBWTHEShAZ L 2EEL
THY, Zok5% [HE] OSBENRBI
Z%%, Hume DEEIZ# 0 [HAE] CBEMBLH
S>TVWEERLOTHL, 2%, BHERNE
(FesR] 1)L BT HTHBI L&)
B, BES (534 BT 4TH5)
EVIHIHFRCE TV TWADTH - T, BES
B [HER] 12X o TRMNEOER S TIE S
NHEEFEIBEZLVDOTH S,

L % L Salmon #(3% 13 & & € Reichenbach @
BWICEBRT A0 TH B [85(219)], Reichen-
bach FEERMWABIBEVWRELZBZ Tw5
ZERAMLI:ET, BERNLBEORYI» L
TEET 2] b Lhiwv) BRI 23883
BV FERTITT Ay IZIEMET A L
TRABOTHE, 2%y, [[FED] BRO
RIzBELT, [EBEEVERTIHACS
WTRHIEE 2o TV ABEDBENENS T
P EBEL, FOERPERTIHE (o0&
) B ZFORMSHETLERERD S

% 52-1

EWIHEREBEL, ERCHMEBOERNFTE
nBBEINHECHEOBEYSTE m [
BEIN 00, [[MECEZIERT S
BECBIT2MEOREOMMEE] © T
Bl % [m/nTHhHa] L#ERTE] LHD
%%, Reichenbach D&% DT 5, Salmon
Bixoht TREBICL2BMEDRE, rule of
induction by enumeration] ¥ FFA TW 5,
CTEETRELZOE, BB n/n LBEOHK
BRI BT A TR TaHER] 2 &
TR, 2F )z o (A T, [EE]
EWIHIBERBATIEVWGD, 20 [FE] %
EHET B 7D ORI TS ER SN T
WEWDTH A, FITHEE 0PI DO[H
Bl 12384 % Reichenbach @ [IE4{L] TH B,
FTHMED (W] 45 [FET 5] BE72H,
BREOLE m/n IBEEEFERT LI
THBICYETENTITE, BV &<] MED
[BR] 1585 3¥FTchy, 20, [£E
DEDEH 123t LTHED [HBE] 0 LTFIiC
e DEEZFHOBMRMERET ARITIIBVT,
HHLIEDERN BPHELELT, n BN BEDOE
HOEDERTHAHEICHEm/n T OH
REICAZ] LWy REATD -6 8%
DTHbB, LPL, [edlTHPRIBATIED -
THIDEIIRNDPHEETS] LWIBED
NE2BEFPEBICHDLIENTEL R E LW
ATl GBER) 2vwildTThs, 8 ok
K TR 25 THET S]] ok old, B
B LT MBI L 2ENEOHRA] 258
TAHIEWLLLT, 2F DRy 2B TR
BORET] iC&-T, BREEFZo [HE] 12
[FEOES] FTESLIENTELDTDH
D, ZoZlid, [BomR] o [E#&] i
Lo TR EENTWB I DTH D, —F, [
BRIPTHELZVWIHEE, 20X)h
BRI 2Rk LS ETHERE, FRPVDELS
bOTHINEERZEFTHY, Lrd
Reichenbach |2 & - T3 Z o [HR] =25 [H
BOBEZSEEZ GNTWAEEAD, HMEOEY



2002. 6
PHERT HHEE] 2OTHLEME, Zh [i
W] BT, o [FBEE] 2RDLHETD
[k s | BEALEERTHY, #EoT, MK
B2k ARMEORA] ARAT LT [k
bRTLEH] il [2n] @FihoT
Hr, OF N KB BRBWMEOHEA 1,
THERR | 23 246121, MEOEROERMY
RO TRT] LBV TEFD [BR] 228
NE/ELOTHY, BE] P 0HEITIE, fit
oFEE [Fc] EBRLOTHL, HRHZ
o [HA offEER, B 2LiddoT
b (43| &k v, Z 7 Reichenbach |2
AR [#HA] o [E41t] TH 5, 728°
Zo [ERL] 2RCBDLELTS, HER
BOMERRDY BSRTTREME] O#MER ML Twi
W EITIRED YA,

Z O Reichenbach DL, [HFEDO[ER ],
SF) [FOHER] LT, #his@BETS
(R | 205V HIEEIIEEKRTH Y,
MRk 1k TR BRH O 5 BRI R
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