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On Inequalities between f-Divergences
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Abstract: There exist many measures of the divergence (or distance or discrimination) between probabil-
ity distributions in the literature on information theory. This note deals with inequalities for some of the
f-divergences, specifically, for the total variation distance, the #-divergences and the a-divergences. The 6-
divergences introduced here are generalizations of Pearson’s and Neyman’s x? divergences and the triangular
discrimination.
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Table 2 Typical examples of a-divergences.

a FAN=V VA
-1 ¥*=24_,

0 D=A

/2 H=1/44;

1 D=A;

2 x? =24,

TR TH 5. Hfald Chernoff D a A /N—T =~ 2 [9]
Thh, TNE1DOD/ITA—=F —co<a<+oo XHA

TWh. a=105EIdMEREREICLD

F(#) = Tim ———— (¢ —

1) =tlogt
a—1 af(a—1) ) 8

L7, K-L 57“4/\“—“/“1‘/;<D7b§i%#ﬂé a=0D
EIIRRIEEIC LD f(t) = —logt &%, KL ¥ A
W=Dz VA DIEPNDL, 2Dz, a ¥4 N=T x v
Ay 3T RTD —c0 < a < 400 DIEITH L TEFR S N
L. WL ODRDINT A =5 o DI T ST A N—= =
VAR 21252 5.

3. &TEEHEIFTAN—UT 2 ABOR
FX

COTIE, NAZT|IAN=V VA2, 2BLD
SHTAN—V 2 VA AR AL LI ANV 2 v
AxEF L, LBV O R EORNEREEC,

HWEL 0<60<1%561E B (z-1)*/(0z+1-0) (z >
0) IIHENLTH 5.

ERA flz) = (z—-12/0x+1-0) LT 2LE
(@) = 2{62® +2(1 — O)z + 6 — 2} /(O + 1 — )% L 7%
D, 5612, f(z)=4/0x+1-0)3 %5, T
FIENLHHOz+1-0%0r+1—0=0z+(1—-0)1 L&

2345



BHAIEF =R EE Vol.54 No.11 2344-2348 (Nov. 2013)

3 LENLITAIN-VLVR
Table 3 Typical examples of #-divergences.
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