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Abstract: In this paper, we develop the relationship between some divergences and apportionment methods
of representatives. Recently Ichimori has established the correspondence between the Rényi divergence and
the relaxed divisor method of apportionment. The aim of this paper is to generalize his results and to develop
the correspondence between the class of f-divergences and apportionment methods. The results obtained are
(i) the class of f-divergences are in correspondence with the relaxedly proportional methods, (ii) the total
variation distance (i.e., £1 norm) is in correspondence with the largest remainder method and (iii) the class
of Chernofft’s a-divergences are in one-to-one correspondence with the relaxed divisor methods.
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Table 2 Typical examples of divisor methods.
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Table 3 Apportionment methods via optimization.
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Table 4 The correspondence between divergences and

methods of apportionment.
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SR D7 S e,

BRI 5720121, TEDIEDES
A>0CR LT, NAGAE (p1, ..., ps) D5 (Ap1, .-, Aps) 1S
ZAL L TORERE AT (a1, ..., as) 3AEEL LS RITHE%R
S sl LaLads, EROAp & Ap; I &
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A THhBE, FRIT

Ej(mbg$+Ambg?>hbgA+mﬂ%A
i=1 t t

WEALT A, o/ AR L TiE, ERXom/AMEE
Theil FUFIB L, T RKRE 7% N3 LTiE, T&S AR
AT 5 2 EDghb,. Thbh, ZHEBRE TR
B, TINT NI Ky 7 A%ZTLURMENGD 5.

F 72, Theil R & T&S HRDG- 2 5585854 H3[F — &
%A NASAK OB 2 1EH Z L I3WRECTH 5. Z DOHUH
BlaHWwsE, HE2IZ, Jeffreys ¥4 /N—T = ¥ A%
BT AL TR G 2 AFER AT S TS OB A —
BT 5139 THDH. —Jf, Theil & T&S ISR ES
ANCTH A7, W ahlfiLmz 2w, X oT, Jeffreys
FAN=D 2 AT ARG S U 43l & i 72
S,

4.2 fEAN—J 1P REBHSARDER

ZITR, LD F ANV VAR ED
I RS HRIHIB L T2 e#EmT 5. WE, u
(k=1,....n) ZIEOEHEEZ, v, (k=1,...,n) |ZIE
DEKE LT, IEHRIEET R E

min Dy U||V) s.t. Y up =1,ue > 0(k=1,....n)
k=1

EERA. Ly st BERAEERT. RAMUEIEE v =

(Utyeeoyupn) KCBLTAT) . fIAN=T 2V ADWHE X

D Dy(U||V) DRMEIZ0TH Y, HE—DEGEEE = vy

(k=1,....n) &%b. TOZ LML, ZORBEILEEE

GEFMTRA S 72) RERECO MBS S S &

min Dy (A|[P) 5.. > ai=ha;>0(i€8)
1=1

PO N L. RAMUIEEE S a = (a1,...,a5) IZEL
TATH . 72720, M ICHd SN DR o (3BT
LIEOEH, 2%, dfpme LTwa, Witz i
&, FCOT RIS B D RS B SRS MR \ SRR (e AR A )
LTwa., ZHOME—DR#EFIESTXTOM i 1T LT
a; = (h/m) x p; &% 0, BOHEE a; AL p; IZ5EE
WCHAILTWE., 2o k) aWE xRS % [#EA
BBIHR] EFEATWS [23]. WOZIUE, f 7 A N—
VY ANSBPNLES TR T TR T L %
B E50C, WM RD 7 5 AR RRIS: L RRA
BRI EEND 23] (R b5 2BM).

AR FE I EZETHEE Dy (A||P) 2> 58N, Zhid
Y il 2724, #efibREos = Hill A, T&S 4
., Theil TR, Webster % E2 &OH S HTRD 7 I AT
HY, TNENRTA=F a=0 (—0<a< +oo) TFD
a FAN=T v AR VISR T 5 [13]. fRFIREDT
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Table 5 Results of correspondence.

FAN=T 2 A
Csiszar O f

o e
FRANILH]  HERTRH TR & A ILHI

LONLES
FRANBREL

B 0,
Chernoff ® o

LY S5 ilH 2 w725
T FN% - 8T Ky 7 A % [ul

H121E, Adams F3, Jefferson 53, Dean HFlT & E
NS DOFESHRDFRAMBEE STV T & DFE
BIEOCHR [21] TH 2 H6NTWE, BEICWZIE, Zhbo
D HRDEBIF R TRV E TR LTW5, —fk
12, Adams /& Dean F3UIEAODOL R WINIZIER ICH
FTHY, Jefferson HFUT ADDLWINIZIEFE ITHEFTH
BB ELASNTWAE LD, IFE LWES AR E 3w
R, DF0, BRI E L 2vwRs %
PEBR LT b, g, BB OIS A & 2 5B
GHREEHBRESRZT TH S 2 LATRENTEY [24],
KA RO Z LA R L7,

TR

4.3 MICERICEAT 2 &R

[ TIE, FAN—V 2 ABDELIZONTD—
W ZERII B EINT I o2 L) THL., L%
Bo, FAN=IV 2V AOHFTIROEANTEELRDLD
I¥ Kullback-Leibler # A /N— 2 = ¥ A Dy (A||P) B L
DxL(P|lA) TH 5. ThoITIET BE5HRIE, 2h
ZN, Theil R & T&S HXTHLH. T4bb, HHMH
M5 d UL, Theil TR E T&S HRA S AW TERE L
h.

L Leass, BIERLS O TIE, Theil H3lE T&S
FREEGHRE L TEDEVEFEHEZROTCI aho 7
EDLIZH, ZOFTORRNLREE 5] OFTH, —Fd
HRENTWRV, —F, ZOMFRTIE, Webster TR &
Hill A b ENZB e EZEZ b TWD, Thb
BT AT AN=T 2V AFENEFN 2 T A N—=T o
YA Dy2(Al|P) & Dy2(P||A) TH 5. 512, Webster
Fi e Hill Fo— % BAMETIE, 473 L L%
DHENTWD DT TR VAY, Webster 22 Hill i &
DEN TV L Wb TWwa [5], [13]. &R S O 52
SRBE, 2 FAN=T 2 A Dy (A||P) B ERT
W5, kRS ARETIE, SFSFE L EH
W2 L, FOHTEDRIE AR N0 K
BV EG L TWD. 20, @G L NI0m T,
BHOSMIIANASTHDOFTTH L., T OERmE w2
&, GV EEOSE LIz ED 2 ANV 2V A
Dy (U||V) DD ENT VD V2 5.

— L, TAN—=T 2 AT T VDS, £ L DInH

*4 Adams H=, Jefferson =, Dean S FEMEE X Tldk
WS, BEHRTEHLDOT, 7INT - 8T Ky 7 A% 5.

© 2013 Information Processing Society of Japan

TS HIFE L., 22T, Jeffreys ¥4 /38— =
YAD LI, WHIIRE 2B S A N—D 2 v AHME
LNTWALY, BEESOBE,PST 2L, 2O %R
R FE LW ETIE R, 28061, IhsiZxeT
LB UL, Jeffreys ¥ A /N— T = ¥ RIS B EL4Y
FHRO LI, FEALE, WY 5 EH-S3, 77
Y - RTG Ry 7 2A%ZIFTLEINLTHA.

5. IEiA

KELTIE, Csiszdr O f ¥AN—T 2V AD T T AIZ
BEANREN LT AN=V 20 ADWL D9 LIS T
R EDOMIBEWSPIC L7z, 20X BIFEIEARGR LA
HTE/DbNL, 61, TOMRELEBILLT, f 54
IN= D x 2 AT B BCA U T RTRER L T
Y, WRFREEBENBRET N EATHEZEEHS
L7z,

B TR ICHAET 525, FEBIHF T
ENTVBEELRDDIE, ZRIEL TR, ELiS )
Xofle LT, RAHEHIOLOEETH BEMHEH IR, »
D, EFEIRELTHHbOR TS, 72, BHNBRES
Rod o Hill FRAT AV 7 T &3, Webster 53
NI—a v XEIF LD, DL DEATHibILTWDS.
FEBIHFH L TV A EIZ W E B DbILA A, Theil &
T&S HR YL SN EEZLNTVE, Wiz iug,
HHRpcL b T BES AN, HbHVIE, 5%
ERbLNBEGFRNIL, EIZfF AN 2 v A0 HE)
ns.

TP PR TIE, [V AN—Y 2 Y 230 o
PEEE A M A Z U R REEEZ SNDLA, SRIORKREE, B
BFORERTOMETD, fIAN—-D 2  ADEYL %
bDL W) T EEERL TN,
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