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On the Transition of the Paradigm of Statistical Inference

Hirotugu Akaike
(The Institute of Statistical Mathematics)

The paradigm of the conventional Fisherian statistics, the statistical model building by
testing and estimation, is reviewed and it is argued that its main limitation is due to the lack
of the recognition of the objective nature of log likelihood by Fisher. The same limitation is
found in the Bayesian approach based on subjective probability.

The use of a randomizer to compensate for the lack of necessary information in making a
decision on the preference between two alternatives illustrates that, contrary to L.J. Savage’s
argument, the analysis of preference does not necessarily leads to a proper probability distribu-
tion.

Based on these observations it is argued that the technical contribution of Bayesian statistics
is the introduction of a more general and natural model for the use of the information supplied
by a likelihood function and that the concept of the likelihood of a Bayesian model should posi-
tively utilised in developing a prior distribution.

It is concluded that the Bayesian modeling supported by the objective interpretation of
likelihood will constitute a new paradigm of statistics.
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—| SPECIFICATION | FCI0(x) R F — 2 EHBL TOALENEREL,
R AT R £ HE S AT S 7 70 SPECIFICATION o
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CORBEELT, 74 vyv v —~BFOREOBREZDOLOVBOTERMNLLOTH 2T
EHRFEFTZLEXTER. 74 v v —~IXFDOEE MHFRITE & BIEMHER] T,
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TeBEWbhEH 1 2EREFZEEAPCEZSDAXCHCLR TV S B MICHA &
THhH5.

TDHA 2ERBRECONT, [H4 2FREI L UM B2, Ll —FAExZhic X
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hy, Yo#iEZIRCETACKL C=v vt —DBRTCEDBEHGENMETL T
BB SDTHB ] ETHONEEDYRTHS. =V r~BRAORINIDIIKT
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TFADIEFDOREEE S F RO OB —FREHEOTRIL XA D Z LICe s, o X5k
Y4 2w AL, BHOCEYSCOHRILICIERREIOLDOCETTHEDOTHS
LIXHENTH DD, WHOBHMIEF L VO HEICS LD THRAREIND L) R
DOEBIMHPHEBL K LA VENZ LS. BLAFM 20D )5 hRBEHCELDALD
BRRIC X - THEF X7 randomizer DFIAAE LT “FEER" OFLXRIL, ZhDE
IRFERR~OF AL B U CHFAOMRFME 5 MR RELICLDERDERETHAY.
T, ALBEOBLHI—BHCIBEELI L, FOWEK randomizer 5 Z &
T35 L ¥, randomizer DALBLICE2 % “BEHER 20X 5CRET A YEETS
SLIZESTAELEBLED “TEBER NET L. Tibb “FEHERT LHEGC “EEEXR”
DHBHTWEERBZZENTESD., IS KEAENFASEAINIBURDS. ZDX 5 kseik
2D “HR” OMDBIRIZ L v F V7Y 5T [The Emergence of Probability] THf§X
hTWoh, bhb U randomizer 7% “TXTOFREMAER T2 L7 BREE
B2 8B AL L TAMERCRZFIARLATECEXERL, ThEBREDOLOR
Lo TERIVREIND L THSRUDBRCNTIRIELRDDTH 5.
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ERCL, fiBoHr 1 avFHOERLELEETILOTCHE. —FE OEBEREIL, V1
2rPALBLIEEL ARBHRIFAC L - TFH IR ARV BELEE N - TS
WHHDVTHBC IL L L DI SRBREINAEVIBEERREL, 1 XOFHELET H%E
BTG 2 (0) DIRENRFRIT S LS THELAS (x,0) TBIT 55 f(%10) p(0) NEESBOLh
TWAEEE LML LD RAINDNERE LD YROEELADILL. LIELIERS R
B, p0) 1k f(x]0) CBIRA S REINDRETH D IS THREREOTEN OERER
LTWwb., 250LTo0) REDERFHIELRTELDTHS.
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METIE, HHALBLOBLSORELRYS a v BRI TRETHHE, ALBLTHY D
THRDBY A 2 v DEBRRICIL > TALBLOEBRBRENEE HH0 X 5 LR~ Thik
FIXIEL W EER TR g,

A, B,C, L2 DHBOXNEN D HEHE, ChoDEEDVEDE X H AL Y T
bl, EXCIEDEEX S 2 5B (X)) #4825, X LY LOBEHFREDCDTHGCLBRD
V1ann X LY LTk )HTHRERERN P(X)=n(X)/(7n(X)+7(Y)), p(Y)=n(Y)/
(X)) +7m(Y)) TExbRBETHIE, TARE>THS a2 FlWTHLKIERO X L Y
LOBEFHMOFIHIHETSH. MHOBRRETNHOTIE, 20 7(X) RENHEROLM%
WTULEHRRSLR. 7XN) (Y)Y R X o YT sERokvSx 32 Thiilv
HFTHS.

DL, VWhWYB A XHEHICR T, BRSO P0) OBSHIANLTLE L THS
DRENE N 2 ERTS. AL BESHRERTHIUEL, ThIEI > TEHIMELA p6)
BEZIHANCII RS AA LD, S L PO OBONEBKELHAHFERTIIIDL S/t
EHAAIRATRETH S, ZMHRERD <1 XHFFHIZ B\ T improper prior distribution (% Hi%
BROMERLTHL) LFEIRDHDOTHS.

ERIEEBRDA p(0) iwouTid, f(x]0)p(0) 1% (x,0) DEERGAITITIS . LicdisT
WR p(0) DFIRICH S 72 THFNOERALETH D, FABIPECNI X0 EELY HHL
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Hp, EEOBDTEHRMNLHBRCE LY, TBRNIBLHEFAT S+ EIEALOER
B RAETIEDEELRL L, VWHYHLEBETRONED 2V EFEBREROTERBEED
THEDOEB ST TR 5 LT MMM EHE L LD THENMBEOENTHS.

TRAELRHLROBEL<EHEANIFTHA 5. EBPIESCEILOE LA L E, Zhh
DOBRICHE M S DIEEHNRECLOERTHS. TRDOSA M OBE T, EMAI
RIEHEITE T L OEMILIC L4705 74 v v+ — I L AR HEROEH (RFHxA4 L) ©
EHLCERTS. £-7 A -2t died BREBEOEN N FORBTH D, 1 G
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R XMEHEEZAANE, F 74274 DELWHAERRKRE, LiIZLIEFT— 2057 f(-16)
CEBURERETS. HERoBHEs VT f(-10) OEEB GRS EEL FHEROER
TEHThHD, Lk TRLEBHOTHS. EBHEBOAL, LELIEZOFREEZER T
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TH2LDTH5. FERBEROEHELY, RCFOEMUIER IR T AEEBER LOMNGE
HBLTHLARTSHZ LN X DORBOIDIZLETHS.

A IFFOMHAFA~D B LF LM TH 0. FHIXERDA L5 BDTHRAR,
bhbh D LEWIIGY R CERBT3 BERE AN T A BROSTFCEBHCHEALLLE &
THs. f(10) L pO) LI ->TEZLIAMHAMET VORI, EFLOLE

b= [f(x10)p(0)do
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PO)DEHVE I > TERINDEFALDRECH L TRBL TV ZENRBHEEBEINS.
B R bhic<f XBHOF BB oBRICL L F A e, BRLEiDE
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HEE LT ERRINDOEFAICEZDOENEZRIE L o> H 5. SHANHRO 751 211, K
BENCETALDEELVOIBAETOREECEBR IO OB B, 2> TREWNEEZEDOR
B, MEREN, LENHEOME L - TEEE T LOBREEAIRS., X5k LTHES
hizeFrid, BREBWCHMEORBRBELET, ERCHKIRTWLLDTH S,



