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ZERD. 013, PoOWEEZBIETEICEOEA L FHICR D ERZ Fo/85 XA — % T,
EHOIET b LT, 72, t=(r,., 7, 13, LT 2451E, Hrltko
TREIRZBEDSH B85 A =5 T, BETIZRTHLDET L, OF T8 X —%,
TEREIRST A—F LIESR, 72, DT, PogEFIZ(R.B) FCLlebesgue (resp.
counting) - measure 4 \ZBI L CHiRTESEE Uy Py OB 2 BT 2 BB R I
Mz p(x0,T) 255, COMBICH L, ROBERELIZET AT AN v 7EF
L OIE#RE (information intensity)
@ In p(x;0.7) [=In{F;) )/t (ck)}]
FEZD (THNEEFVOSATYEHTLE, WhWAKLIEHREZES) o 7. X
WCEFHT DL OIZHT A
2.2) $(x;0,1)=0In p(x;0,7)/06
285 X MY v 72 EFTIVOMRELMRIE (performance specific intensity) &IEE (2
/87 AN v 72 ETNOFREOT— ¥ OFLIRRED & Rk B WEFE TR I hE A a T
—BBEERTZ LB BN FOBSIEIMEL TV 2 v, AR TERRD 2 MO
WIS T RE, REOHLIMOIEREFTHELEZES, ) o

FIZEALZZHRIIOWT, AREZBLROREL TS !

(A1) QLT 3WBIAREZ 2w, £72,0 WHIEX OEBLx DREEE L 7,

(A2) QUEFEHER»FT/-ZEOTO—XE LT 5,

(A3) |p(x;0,7) <o, P—ae. forall Q.

(A4) p(x0(x;0,7) = 0) >0, forall6 € Q,

2T, o(x0,7) EEBxOBKT, 735 A =% 012> TR e % BN %5
BABAT L, TOBBISH L, 0120w TR TREZ, BBy (x:0,1) %% %
bo FIo. ROAR
2.3) A=A(x;0,7)=p(x;0,7) -y (x;0.7)
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7 it AR E VBRI T 5

@.4) E[N]2{E[A-p]) [E[¢’]
T/, ERAER0FESLMAE LT, 285 XA M) v 7 e R
25) p=(E[p*]/E[A-9])A (u-ae)

BT %o Fhz. RO AT A O 5 5 1E. BUMHER MK & 12
52505 ixeR, (0,1)e QxTITHL

(2.6) p(x0,1)= c(x;r).exp[ [ g(e,r)-A(x;e,r)de] \

22T S(0.T) B T HTH Y. C(n1) >0k TET A% 013 RO&ME
7T B B £

@) [ p(x:0.71)u(ax)=1,

Nl ey D:{x;p(x;é’,‘r)>0,xeR,(@,T)EQXT} PET,

A A=A(x:0,71)=0(x;0,7) -y (x:0,7)IZH L.

2.8) d:=A-(E[A-p]/E[¢*]) 8
rERB, I,
2.9) E[p*]= [{p(x:0.0)} p(x:0.7) u(dx)
30 (330, 7) 20 b OBEA L) O, /3T X — 5 IHT HWERE, &5\ IdFisherd
Rt L IHEN D, E[2]20CH 05, KOS :

EM4=ERA—UHA@VEkﬂ%@2]

= £[]-2{E[a -} E[0 ]+ (E[a-0) E[?]) E[o?]
= E[x?]-{E[a ]} [E]

Fo HHRIOLOOLEGEEE d=A-(E[A-p]/E[¢*]) 9 =0 (1-ae.).

Thbb, 872 M)y s RFEHERE R = (E[p*|/E[A-p])A (1—ae) b
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W21 HEEEAHERCHE. 8T A MY v 2 EFLp (30, T)OMEE A HEET 5
BATH L. EROMEIFIE, BEENIFHINCBME LS 2. ZORMETTEF LIS
A =% QIZBT AL ER T4, CORDBEVITIEETH S,

2.2 HAEHEACHE., g—ae TORILEZFRL TS, 2F D, BEITRERT
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WM E %2 5. Fhoe(x:0,7) & v(x0,7)icxf L

@2.11) M, (xyp,0) =y, (n’lzln:lqo(x,;@,r)) =0 .

T2 x=(x,.Lx ) dnoEEx, . x, 25850 - RoGEHENRZ PV, x OB
o (x;0,7) REEM L TERSNAET MM T 5. $72. v, 1)idk
W O BRI CE RS N D RO, 00MKE L, v, 13, 1M
2, (60, 1)0MMKBEETLOLET L. ROLEIWRIT S

(2.12) > A(x:0,7)=0.
72750 A(x:0,.7) = 0(x:0,7) -y (x:0,.7) 2 EF. MEOREE, KO&ME
(2.13) D 9(x:6.1)=0
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3. BEEEBIEOAERDAIT 2RENBS AT A
F i, FIEOHTENES)EXEC.6)2 5. HEIZBIT LTt 2 bS5 HER

w(x:0,1) L BFEQ(x:0.71)DFERA = (x;0,7) -y (x;0,7) BIRET) & 7 - T ERS
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MT2ERDIEDBTED, &b, WIRxEMRLEVIELH VD, T2 @lROIC
BRLZWBELHDES (L3 « LaL. w(x0,0)R0e(x0,1) 2 iz
TEHEHITLTBLE, BIEMBITNISTE2ETVHEEDEPILBLTHAH . W
gk, R - EBRFICLLGEHTE 27— 7 RERICA S RB SN/ HEIZHIR
2R B 72000 5 X 5 IEBEOITE) 2 Bl - #4E - EBIRT B 2 L1E BEEHRT A
TAIBITRIERELZTOLAD—DTHb, EH2IUIZOEERTEH, HMENLEHATH
B0 BEVATAROARRZT T U -2 HEATVELEER L), UTICHEHENS
DIREF R ZH R 5,

31 BEHRRETIVE LU TORMAHEE M OREE T Ot 2

FoInimoERZ M LT, BEPREOTETH HERRE 2§ 2R 2.
WL DD DB RGO T P NEER A EHETE L. PHMPRFESND I L
ZED. BIRE RE ORI BEE T MR R S ERN R ER RS b,
DITCL BRI99DIZIR N B/ NMEE R S 7 0 e 2O Z . H T OEFNI L
TRtdo

B3.1 B

g _ 1 1 5 —0 <X <00,
3.1) f(x, ,T)—Wexp 20_2 (X /J) > —OO<,U<OO’O'>O .

W 0= 1=0"(c>0). £(6.1)=1c". p(x;0,7)=x,p(x;0,7)=p &

B, Amp(x)-w(u)=x—puknd, ZHODOBERECOIAALT, BHILEM

2% HwiuZ,

C(x;02)= lzexp(—z):;j.

2no

&Y. rEOEEBEBAGCDZER S,

Bl3.2 8L — oA
(32) f(x6,x)=0k"x ", (x2x>0,6>0).,

W t=x.5(0.1)=-1 ¢(x;x)=In(x/x)., w(x;0)=1/0, (x 2k > 0,6 > 0)
LEE

A(x;:0,1) = p(x;x)—w (x;0) = In(x/x)-1/0.
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#3.1.1 oAk, BEFHEV. Pareto(1897)0SHT G D54 % € T NALT % 7201 H
Wiz Z ETHIONT WA, ZHd. K. Pearson(1895,1916)2%TypeVIZAi & L CH 2 728
MHMEFTVTHH D, TOHMIEE, BEEHO, ROV y 7 - ¥=¥pmeitiz, &
YTIWNIRT 5 7 NAE (KBS ofle LTUIZLITIDY Lsh, iS4
Do Tnb,

B33 T Tk - X —F oA

x—(0+1)

&(0+1)

(3.3) p(X;Q) = (x =12,...;0> O),(Zeta - distribution) .

zzc ¢(0+1)=>" Y (Riemann zeta function),

x=I

REE . HEARRIZOVWT,

p(x)=Inx", y(x:0)= le x O x'l/le (N <), £(8)=1
EEL, REOIZRALT,

p(x;H,N) = C(x)~epr{¢>(x)— l//(x;H)} d@}

_ ‘ l_ N (e+1) _C(X)-x7(5+l)
=C(x) exp{&lnx lnzlex }—721136(6”) o

BRALEIE LD, C(x)=1.£ 5T,

—(6+1)
X
(3:4) P(00.N) = (¥=12.....N;0>0)
Zx:lx
%135, TIT N oo LTI, IEOBIEEENNE 35, $72 X TO=0
DOF, BHEOY v T4 (ZipH1949) L%

#3.12 /85 A MYy 7 EFVOMEE, KBEEFLVELTEELLp (0 0,1)%,
FXG A= 5 OTHAELSE T, ZOREL LT, EFVFEDT2 DI
R (DLIFET 225618 BIHESAZHFELL)LT2b0THS, Zihux
L. ZERXTEFVZZALSE T, AT Sikam 179 S EDPHRRTH D, J V85 R
N vy EFNOREIZFOZ LICHET S (cf. BHE1994) o

W3.1.3 AEMTERLTELTOLRL, EROMEIFETR) LT HD, HHiOFE
{LIZBIE L T 5, R A, Fisherld T 0RE L 2 Ml O EINEE LT 2 O%IC
ELFVDT SN2 0TH D, FZOHOFEAIE, E2UIARRAZ L HIT, FE
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IR T L2 DE LT, EFNVOGAIZEENL/8T X — 5 OHERFOOFFE T
ExoTwb, edb. ARTO7o v Ri&, E23Zh/- X912, HAEEIP LD
A= OEHEEBRBEFBROETIRIATINTHAI L LFEELTEB X720,

32 EFNGAORETOER

MR OBEEMBEICHT 2 WIEEHEICB W T, YW BER (orBif) 12E 5%
DI, MG T A BT UAREET, Tu AR TR LS ik
%o LAL. @I FIEEITOBIETOIRRR FAHEOZIZ LY. FEIZEDY M
T2DDETFIWEBIED L VITENT HLEENH L, 202D, HikT5 K912, &
BTN 2 EHT AR EEZ. 20, XSG ICHET 5, MEFEEEE
BAT S, TN0 %K, Legendre 4 v C RO ICHLT 2, ZoT o
Y AR BIITOETNVOEFELY LTI UTICERICULEL R LEEOEAL ETFNV
FEROFNIZHET 2MELZ AR5,

u(x) % HEEHERZE (R, B, P) L TEHREN S, EREBOXBEF VP2 RRESED
RE A2 KT L 55, KRS L oI Tl BEHIENE = R V¥ IO S
HTHD, "W LHrod, XITHTHHEHEM Y72 L) BEIRT, RATiY@#GIC
VELRBETH D, £ Ty BIFEHEEIIH - T, ROFBIHRMER (=F232
5 NI OFERIET b
(35) lP(ﬁ):an(ﬁ):an'exp{—,Bu(x)}-a’P(x) (<o),

22, PRRIEENTG A—F (or MatBIRE) OEGDOEZETH S, 22T, —Y(H)

M LegendreZE it

36) S(u)=inf {¥ () + puf

BERZD, 12720, TWRZ(P)<obed POEEDONRILLRIEEZHKT, [idEE
BCRE . FAT RS 0T OSRATEY(B) =0 LT, 205 REET. b

TOEWAED j() { (
a¥(B)  Julx)exp Pu
(37) % expl-puls » = ~[u(x)dQ; (x)=-U(B).
:CK\UUﬂuEﬁmﬁ?\%ﬁmW$l$w#kﬁxoit\
(3.38) dQ, (x)=MdP(x), xeR

Z(p)
LT, Qﬂ & Boltzmann K 1-exp{—Bu(x)} O IAE 545 P I 2 L8544 % K3,

KENZFHE B THMHTHIZV(B)/0f >0k % B0 5. LegendreZH(3.6)13 5k 3k
BT, FRRIZO-W(B)}/0B =-U(B) &= sMi—0 5 = BU) THEE NS,
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DR B H. MM > b YRR

(3.9) S(U)=¥(B)+pU

WEFEND. B7) ~ BIP 5. EEZEHK

3.0 S(U)= J{l fpﬁ(( ))} Q) (x)=-1(Q; : P)

%135, 1(Q, : P)Id#AIP#CTF 9 Kullback-Leiblerfi#it it (K-LIE#HURE L W) <, 20
FEEIIBoltzmannlZ it 2 . (100, [T¥ ho ¥ eid, FHEGADZ ORI
j%KLEﬁET%%J35513%%%#~LTW50u@ﬁﬁﬁ#ﬂ?@%TW@@

REF AT 270N L e b, FHIS. BIROEMEOTAEIET 5 500 T T,
BRDOK-LIG 8 ORI HALT 2 PELBAR O A EH I L %2 56

#3201 —#IS, KLWHREIZHEIIEA, 28506, [EROERSAF GIZxL

(3.11) jln%.dF=I—1n -dF > I(—————H) dF = [(-dG+dF)=0.

SRR F =G [0, ZOFIZRb,

T, EmE T 5, Q% B LOMEEGAT, u(x)250 - Wk
(312) [u(x)do(x)=
B EhBbOL T B, ZOR, LegendreZRORE, LRloMR5 15 P,Q 5,0 DM
12 KLIEHREIZHT 5, WhW®AEY T ADEHPKLT S -
(3.13) 1(Q:Py=1(0:0;)+1(0;:P).

ORI, BEEE, KO LI L THETE S

J’l A dQ j {jQQ((X))/dQﬂ(( ))} dQ(x)

:jlndQ (x jl 40 ( )) dO(x)=1(Q:0;)+[In Qﬂ(( )) dQ(x)
1(0:P)=1(0:0;)+In Qﬂ()) dQ(x)
EVERLE AR (RES
jlnci%_((;)).dg(x):j{—ﬂu(x)—lnz(ﬂ)}-dQ(x):—ﬂU—an(ﬁ)
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= [{-pu(x)-n z(p)}-dQ} (x jl

@guyﬂggjﬂ

LD, 3137155,

13.22 BERHO_ITHEH. ROBEWRTOELMEDR N IE

(3.14) j C d(Q 0,)(x)=0

DI EH K-LIiGHue 2 RO & AR, G120z ¥ 5 T7 ADER & v ) il
TH5b

113.2.3 RG1YOADH IFINE NI IR L IR X SRR TH S, 010,05}
HHBIZHEE TV P UMD i 2 EZ TR0 HTHh b,

1324 RGIIOFLLH2HNE, KETFT VP 250, ZWAT 2B, PH 50, ~D
BESHE L IR X B TH 5.

U Eo#Ef %8 T 2. LegendreZ# 2 LT, EFIVOBRERIZEY 255 (cf
BA8(19942) o SD72DIT, ROMERSAO=MEY 2 %2 5 :

615  F,={0:[u(x)d0 (x)=U, (i=12...k)}. (k=1.2..),

T2 u(x)( =1 k)id. FEEHYIAERT AL FIZES T A BB 2 KT S
MIE DOF, o oF, D Thsb, TOHIPNIINE LTy &k OPERA RSS2 5
HERMADH 2T % | B m B E COBHMRIN RO R LT &

I(Q:P)=1(0:0)+1(Q/;P), O €F,,
H@:0)=1(Q:0)+1(05:0 ), Qs €F,.
1{0;00)=1(0;00)+1(05:0;). O, eFF,,

(3.16) 1(0:0,.,)=1(0:0,)+1(0,:0,.). O, F,, .
ERO—EOBRERIT BT,

« B exp{_ﬁlul (x)}
W) ==775)

dP(x)=exp{-Bu (x)-¥,(B)}, xR,

(v
(v
2
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W(B)=InZ(B)=1n [exp{-Bu(x)} dP(x)(<<0). ai;ﬁl):_z/(ﬁ]).

7o j=2,3, SR LTEK. BT ORI 5

ol ()
z(p) 00

de (x) =

=exp{~fu, ()} /T] - Z(B)dP(x). xeR
=eXp{—Z'l:],3,u,. x)_z}-ﬂI (ﬂ,)}-dP(x), XeR,
7,(8)=Jon{-3) Au (x)} 0" (x)

j { z, I,B,u] x)}/HljllZ](,B )-dP(x), x€R,

KEBLOP» S, EmBEEOEH T,

@17 I(Q:P)=1(Q:P)+1(05:0 )+ 1(05: 0 ) +--+1(0,: 0, )+ 1(0:0, ).

THHNERE16)E . TE32.LIFE LK-LISHE AR S,
1(0::0)20.(j=1.2....)

Lo T, ROWERAFIGHE O BRI 2155

(3.18) 1(0:01)21(0:0;)21(Q:05 )2+ 21(0:0,) 20

fto Ty }E‘}AQ?Q;):W”%‘ mAp TR EH1X0=0, (1] 0. B1D2D

(619 I(Q:P)=1(Q):P)+1(05:0)+1(05:0) )+ +1(0:0, )

EERGD, TbH, LegendreZiE2 BRFERHL, EBEETINVPITHT S HELH

el

(3.20) P00 50,50 >—0 -0,

AMEL. mitoRELTE O, 2R RBEEFLVE LTHRETHETH LM
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1£3.25 EFVORBERIMZY FOEORD | ras & LTHAQ, 5570
Q. ~FFHEL 720, AR COMEORE T CHREINMIZY N a Y oE % 3 64 5.
REIIZ L b,

S(U,)=-1(0}, :P). 0} €F,: S(U,)=-1(Q}, :P). 0}, €F, cF,
ERELNDS

ds=S(U.)=5(U,)=~1(0; :P)+1(Q}, :P)
=X BU.(8) B)-\ZLAU.(B)+ X ¥.(B)]
G2y =y, BU(B)+Y.  Y.(B)= ZLM(QBQﬂ)

L oT, AETEH 2 TE&7zLegendre BHIZE DL EFNVOEH 7 a2 2k, Mty >~
FaYDORP S TEIHENTHE I EISD IR TREWI LIZESE) .

1326 AETOEFH 7O RAIL, 77— FEORE LAY O3 5 ke T
WHOBFAET VL LTEH, IS, AR EbNh D,

4. FEEWNRAEEET?

HMRBEOEHR Y AT 2 0REFMLLOL LT, BREBHI AT 4, BREELE Y 2T
Ay BEBBMEAT LR ENDH D (of FHEMA97) o TN SIL1960EE LM, K
725 QAT Y 2T K Th oz BEEHGECTT — A L%k 72 YO EHREAN )
ORRFIZE VIR LZEE EOREN o7 Fb T b, 7245 ZOHOE R
DRRLMERIZE D, SHTIIRA LHBEOE LT, BRWIZIE, Wb b EEHHR
{LHEDHRTENLDIZE AT APMLEPORTEASINEE L TwA, LA L,
M- ke Lo [RENSY] LriEz. SHOBREHNEGE 60&T%k§
KEDY A MVD XD REERMAER L7z, 2 29E - IIRICHEFL T b AR oESR
ZZZTEZOREBNPOEZTHRI ) L) BT hi,

WA, WiEE TIC, MO EBELBEEIVE LITBODITO RO TH A ) LHEE
THEFNVOBELRBIZOVWTERZ TEL, TR RGEZHBER L IIFREFI,
AEEZIRR T TOFNHHRERCBEIRE LF7H 2 LT hiEa b kv, ThooZ &
LREBHBRFLIAPEZEZTALI ., SO EIZOVTIE, ZOSFIZHEb LR
IZHR R S T2EZBH VL0 LNk, L L, BEDOKMFWIZRY TlE, ohd
So THERZLDIIRBE R o7z, 22T 5 W 2HZ SHIZRIZHET T TOMam % B
FRI—DODORX T ERET S .
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