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Breakthrough by AIC

*Yoshiyasu Tamura (The Institute of Statistical Mathematics & National Statistics Center)

Abstract— AIC is an information criterion derived by Dr. Hirotugu Akaike in 1973. His research is the
beginning of research on criterion for model selection. In many area of science and technology such as
geophysics, life science, economics and engineering, the AIC is used. For this research, Akaike has recieved
Asahi Award, the Kyoto Prize, the purple medal. AIC is worthy to call it a treasure.

Index terms— imformation criterion, statistical modeling,prediction, K-L divergence
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Fig. 1: Cumulative citation by 2017
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Fig. 2: Example of fields in which AIC is used

L1 EHIT® % LASSO BHWHNE D, ZDEADIE
WEMESIERIIE I TWS. Fig.l Tl 2017 4
X TOB AT L TWSA, 2008 4F % TO5| HEIZ
12,000 TH -7z, 9 EMTH 18,000 DFI LB - 7=
Zrilkhb., BEME TR, 1 EZ O HELE
BERNZIENLTWa, HEEEO L Z AT AIC A
LN TV B FMDE DL R DWW TR AR, K
21ZHBES5I1T, BRRE, hakly, EapEky
DVWHLWLHADDE 7T THRL, XFEPLHZD X

SHEXZRDNBHTEHWSNT WS, F— X fiRfrEeE
Rl D% DN rr—ITAICHELEINTNWS, £
TV YT TN AR ES FRAPHV SN, M
R TR R, EAEMEEE TN T VWS, AIC
FETIVEFHEL LT, EFMTBIT M0 2175
LRGSOV NV THOWSNE XS IZR>TWVWEEDE
HEZ25. HRFEOHmPFIETENZ 2] THD
HDFELELHBLEESIH, ThoDdZEEWAR S A
LZeNAEER [a b)) O—DTHELEZS.

AIC DIERIE, Zhhs, FTEFTHRAILKR->TY
KBHDeEZD. BRUIZEDL ] WO ROV AN
DR L TWA. EBPM (RRHLZE D < BURLZE)
WL TE < OBEREN I TS, EBM (FRin
IZEDOKER) OFBEMENERINDE LD IZHR>TH
S5ALW. BILE 22T —X2ENTHEENZT D
b, T—REEDLSIIIAHTENTHS. DL
WETNEEZDNTHD. LobHbRWVWETIL 2 E
NEBBERDHL., ZOEDIZHWSNE DA AIC T
HO, T3] ELTDAIC DEEMZETIEND TH
LLEZD.

5 F/-3EEE
AR R EAYE AIC 8% - A& D E 72 5 HikE 1R
HWEMRIETH B, FMEKIE, ZOEBRIZLD, ROE%



1,723 1,177
EMGINEERING ELECTRICAL ELECTRONIC ECOLOGY

1,176

1,047 g74
GENETICS HEREDITY ENVIRONMENTAL SCIENCES

COMPUTER SCIEHNCE ARTIFICIAL INTELLIGENCE

1,497

STATISTICS PROBABILITY

1,143
EVOLUTIOMARY BIOLOGY

831 761

MULTIDISCIPLINARY SCIENCES RIOCHEMISTRY
MOLECULAR
RIDLOGY

81

MEUROSCIENCES

Fig. 3: Cited research area in IEEE

ZH (%) LTWa. [FIANIZZEEETH . 1989
£ HHE (REFEOE —RHc A 1 COMER L IEH) ,
1989 4F : i E T (Wials, FHCHERIIEN & Z Dt
FHOWYE) , 1996 4 : 55 1 RIAAKE#2E (W2
DOHERE = DFEHADOWZE) , 2006 F : THE (FHH
BEHME AIC DIRIBIC K 2HERIE - 27 ) v /A D%
KAER) . AIC DY RIZEBLZE L LT, 7R
D A FEE ORI DI ZEH DN D, —
TlkH 2D, ZAEOZEEZDSIZEF DN
KIOY —F N 2 22 0REHAD 5. FRiltH I
THAF U =R 5T 70 275 L%y r — Y TIMSAC
V)= B) (RO T —V8F5) DRF N
FHDFEE, AIC MY RIZEBRL 72 Z & HRE W,

6 MEOEHERICKZIER

e RMIEERE SR IR I B LW TRAIC
REIN-ERERETH S, TOFIHOILID 2 H
Th, MERFEOHER - ICHOREEZLELTWS, B
WCEFVETHEZ 521215, EFV VIO
HEWNZAS ML, TOHROMEINET Y > 7 DR
HEERL -2BERTOEBRITIRE .

D OB ULIZZR SR, £ < OREFEAE TIA <L
AuwesnTeh, EELTWS., MEABIROLDODE
ERDODELLLDOTU T I ALATAICHAVWSNTEY, T
777 MNAR VR —=RE>TW5,

il Ek S RENT — R AOE D A, EFY
VIDEFIIRELSHEE G X, 3L, MR
EFDFAND T VU A 7 AN — 75577,

iv. iR ETOVERE T —-XITREL T, KEWN
AT HEZAIELTWS. %< OB O EMR %
AIHEIZ U7z, KO FEFR ORI HIE 2 fTREIC L7 2
T, ERABEOHEMMPTHNTETVWEZ LI, %
b ZHIRIZEHEHBRL T\ 5.

T FED

I FOL D DEFE L CHRMEARIKIZ & 2 i
#AIC OANEZ, T — X @iz 7L —2 A)—
ELH75 L7k, ZOHROEHEREDIED TR
DN o722, T—RRFIZBST 772 b A
RAUR—RER->TWAI 2 BIICHET S, B
Eig s TR EREBIREZ O OO L T DR D
EMALL T, EBPM % PDCA R E, Zhsizk

D, FoROWERDSZ LEESL T LR
H D

ZE Xk

1) H. Akaie, "Information theory and an extension of
the maximum likelihood principle”, Proc. 2nd In-
ternational Symposium on Information Theory(B.
N. Petrov and F. Csaki eds.) Akademiai Kiado,
Budapest, (1973) 267-281. (B. N. Petrov and F.
Csaki eds.) Akademiai Kiado, Budapest, 267-281,
(1973). (Reproduced in Breakthroughs in Statis-
tics,Vol.I Foundations and Basic Theory, S. Kotz and
N. L. Johnson eds., Springer-Verlag, New York, 610-
624, (1992).)

2) H. Akaike, ” A new look at the statistical model identi-
fication”, IEEE Trans. Automat. Contrl, AC-19, No.
6, 716-723, (1974).

3) C. L. Mallows, “Some Comments on Cp,” Techno-
metrics, Vol. 15, pp. 661-675., (1973)

4) G. Schwarz, ” Estimating the dimension of a model”,
Ann. Statist., Vol.6, 462-464, (1978).

5) H. Akaike, ”Likelihood and the Bayes procedure.
Bayesian Statistics”, J. M. Bernardo, M. H. DeG-
root, D. V. Lindley and A. F. M. Smith, eds., Va-
lencia, Spain; University Press, 143-166, (discussion
185-203), (1980).

6) H. Akaike, ”Statistical predictor identification”, Ann.
Inst. Statist. Math., Vol..22, 203-217, (1970).

7) T, AR RO N L ETIVOEY X OB, K
MRS, No.153, 12-18, (1976)

8) N. Sugiura, ”Further analysis of the data by Akaike’s
Information criterion and the finite corrections”,
Commun. Statist.-Theor. Meth., Vol.7, No.1, 13-26,
(1978)

9) S. Watanabe, ”Asymptotic Equivalence of Bayes
Cross Validation and Widely Applicable Informa-
tion Criterion in Singular Learning Theory”, Jour-
nal of Machine Learning Research, Vol.11 3571-3594,
(2010).

10) /NSRRI, JEJTHEPUER, FEEREHNE, SIAEE, (2004).

11) www.ism.ac.jp/akaikememorial/pdf/Akaike_
Statistical_World.pdf

12) ARMEEFHZOME FHFK Y ¥ —F 1 Nol2,(2007).

13) Y. Tamura, “ APPLICATION OF TIMSAC”, Pro-
ceeding of the First US/Japan Conference on the
Frontiers of Statistical Modeling:An Informational
Approach, 251-271, (1994).

14) WM, LA @) , RlERERE AIC —€
TV - Pl HERSE R, HESTHI, (2007).



