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Abstract We analyze the relation between the MDL principle and the Bayes code when used for on-line parameter estimation.
The Bayes code is a recently proposed scheme of universal coding, and it has been shown that the Bayes code with Jeffreys
prior is asymptotically optimal as universal code. When applied to the parameter estimation problem for a Bernoulli trial, the
Bayes code translates to the Laplace estimator (k +0.5)/(N + 1) as the optimal estimator w.r.t. the KL divergence. The MDL
principle derives the same estimator, but there is subjectivity in the choice of coding. The Bayes code has the defect, on the
other hand, that its image does not generally belong to the original class of sources. Inspired by this point, we analyzed the
relation between the two estimators in parameter estimation problems for the general exponential family. As a result, we have
shown that the estimator derived from the MDL principle together with a certain assumption which has a natural geometrical
interpretation agrees with the projection of the optimal Bayes code to the original class up to the O(1/N) term. Moreover, the
two estimators agree with the bias corrected m.l.e. w.r.t. the natural parameter up to the O(1/N) term. We conjecture that
these estimators are optimal among those whose image belonging to the original class.
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dg™* _ 0gji s _ 094 087 4 ml ik
9ji 6771 - am - aam am g —ijzg g
£»oT,
Hat* . . .
_gjiﬁg—gkl = Tjmig™ 9" gk = Tjmig™ 6 = Tjmig™
m
e (7) D DMEOFREES. (FEFA# D)

8 LITUY

R OXRE, S o— VRS HERp, Er—d
WAZTEEDWEEE prmar, pre € EZEESITHHDTHD. K
I, pu, & pr OEPBIEIZ B RWIRETS LRET I,
PL, Pmdls Poe VT ALE D, KL EHRE O FE IR Cheii 12T\
BELOTMERETHDEELDND.

TDE, pr & pma PEREILIX, IRE D RBLENH¥K
%. MDL #ER&IIREECST LT 11(n) 220 72b0
ERRIRSR 2 23, n FERRICBE 92 MDL #E®& T, I(n) =
tIndet|gil| Thole. Tabb, HREROHFFHEND L
Ebb & xIC, RN BRPKE S Eb bR, KL
DERTIHHEE LIS WIZ LZRLTWDEEEZIOLNS.

72, pr & pre PBRIT, 0 FEEEIZ DWW CAMREARHEE &Y,
KL OBRTRWHEERIZRD EWVWIZ LEZFELTWVD
EEZOLND. 0 FEER, - BRICETAT 77 A U RT
A—F LW R(E R BIREFF o TWVA D, Zhud D &
IZER L TV B OMNTEBREWIETH 5.

O LR OMIZ, BB 1, 1ZIER—DHEEZ KD
LRI =Z2o0FEEE 2 TRY, HEREMOEHN
BTN HOFREMEDR H 5.

HbE XLV, U EOBRIZE®RE I DDIIE, py, &
pr DEZFHET D Z L, 72, pr, Pmd, pre DDHEREZE
BB+ A Z LITEERPETHSD.

i AREZIICDDS e v M5 T EREERK,
MDL #EBOHEHIEDOMELFEM L, oA XFFFIT
WTH LB TN IR, Eim L, AR2BE25
A TN LZEER K, Mim L T MMFIZ R, AR
MEECICEGEH L k9. £7c, AEEHRETE < PRBERICES
LET.
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