XHEULERE])T
s

2026 &£ 4 H 29 H

NEJLZET (logisitic regression, LR) BRZKFHEEET"ZF, HEARR ER—F ZMHHN
Lol SRR, il R R R MR B B R E [0, 1] B R B AMER X,

1 Z“HoEE

ST A, AR Y — (11}, BV, B o BT ESA R R

P =1 = =5 ~Bmy=1)+Pay=—1) 1/ (1 Py =1 ) @)
/\?\

L Pey=1) _  Pey=1)

NIEFEBE AR LERNE, BINEULZE (log-odds), MIZ(1)AIEA:
1
1+ exp(—a)
Hito: R (0,1) INBJLEEE (logisitic function), HARGXNEJLRBE A IERFAME, LR HZL
Big2: NEBULE o SMANRE ¢ 24ERR, llao=w'z +b, Hik, BHEETNAIEEZRS:
1
1+ exp(—(w'z +b))
exp(—(w'x + b)) 1

Ply = —1lz) = 1+ exp(—(wTax+b)) 1+ exp(w'x + b) =o(-(w'z+b)

Py = 1je) = 2 5(a)

Py = 1le) = o(w'@ +) =

BFEBURE D = (20,0 bicpm C R” x {1, 1}, RATRABABUAEH ERAER w 71 b:

argmax In P(D|w, b) = argmax In H P(z;,y;|w,b) (IID {Ri%)
’UJ,b 'w,b ZG[m]

= argmax Z InP(x;,y;|w,b) (In(a-b) =Ina+Inb)
Wb icim]

= argmax Z (InP(y;|z;, w,b) + InP(z;|w, b)) (P(x;, y;) = P(y; |, )P(;))
wb ic[m)

= argmax Z InP(y;|z;, w,b) (z; PMEHTF w. b, ¥ P(z;|w,b) =P(x;))
Wb ie[m]

= argmax Z In !

a gw,b 1+ exp(—y;(w'z; +b))

i1€[m]

= argmin Z In(1 + exp(—y;(w'x; + b)))

Wb iclm)]



LR E 2 e sk

bR B AR R B AT MR SRR A SRS RRIAM ISR MPRIE T RRA [(1+y)/2, (1 —y)/2], BTN
DAEA [o(w'z +b),0(—(w'z +0b))], BRERZFMRE (o LRSS LRBERURE A

1+ . 1 —
tg=—3" (% no(w’ e, +b) + — L mo(—(we, + b)))

1€[m]

- Z <—1 —;yl In(1 + exp(—(w'x; +b))) + 1 _2%' In(1 + exp(w T, + b)))

i€[m|
= Z (I(y; = 1) In(1 + exp(—(w@; + b)) + I(y; = —1) In(1 4+ exp(w'z; + b)))

1€[m]

= ) In(1 + exp(—y;(w'z, +b)))

i€[m]

2 o3

NTFLZAEAE, BARCES Y = [cd. LR FIAN ¢ MREFIGRE w/e+0b;, Hije [, Hiad
softmax B ECR it EE AL 2R 20 A -
exp(wy@ +b,) exp((w, —w,) "z +b, —b,.)
Zje[c] exp(w; x +b;) B Eje[c—l] exp((w; —w,)Tx +b; —b,) +1
Ho g — N ESREN softmax MBHSHIFEITIRYE, 4F. FEFRRUAED exp(w] z +b;) BIRE
A, BOEESL w, =0, b, =0, Bl exp(w]z+0b.) =1 LERITR, % c=2 K, KQ)ELEMAANZHIE
HIRT B LR R

B(y = klz) = o4(2) =

(2)

Py = 1)) = exp(w{z +b;) 1
YT T ap(wlz 1) + 1 T+ exp(—(wiz + b))

LTEBIER D = {(;,1;) Vicpm) S R™ x [c], BRRBUERATHHT B AR R BRI B :

argmax ln]P’(D|wj€[C],bje[c]) = argmax In H P(z;, ys|wjcie) bjere))

Wele]Djele] WicleDjele]  ie[m)]
= argmax E In P<yz |mia Wicle) bje[c])
Wiele)Djele] i€[m]

exp(w, x; +b, )

= argmax Z In —
Wiele)jele] i€[m] Zje[c] exp(w; @; + b;)

= argmax Z Ino, (x;)

Wicle]»bjele] ie[m)]
NT RIFZAACTRE, BADHEEE:
do, (x;) ) ( exp('w;cci +b,) )
ow,, ow, Eje[c] exp(w] x; + b))
I(k = y;) exp(w, @, + b, )z, Zje[c] exp(w; @; + b;) — exp(w, ; + b, ) exp(w], x; + by)x;
(Zje[c] exp(w; x; +b;))>
=I(k= Z/z‘)%i (z;)x; — Oy, (;) ok ()2
= 0y, (z;)(L(k = y;) — op(;))
TRMBMLRRXT w, HIBERN
0 Ziqm] Ino, (z;) B Z 1 0o, (x;) B
Owy, 1 % (z;) Owy

i€[lm

Z (I(k = y;) — op(z;));

1€[m]
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FIEL AT BN EUAR R T b, HIRREA

0 icm 2Ty, (2 1 oy, (x;)
8bk - ;h:n v, () 8bk - i;[,:n](ﬂ(k = Yi) — ()
SHRERNTE, BAVERIRUARRLH A TR :
Z I(k =y;)x; = Z o(x;)z;, Z I(k=y,) = Z op(z;), Vk€|c] (3)
1€[m] 1€[m] 1€[m] 1€[m]

AQ)RH: ERMMEL, 5Bk LBRERIWRIEZN (REE) FTARAL softmax Ze#45 HHYEER NN
BRI, X5 DRARIEHRIMETR (detailed balance) FFE AL

3 mEXBEUA

BAM (maximum entropy) REEEMEREEN — P EEREN: EHE EMARNRTRT, NGRS
BRI, BN REME B BUEMERIMBE (U AEMR), i, NF—PREOB®T, E&ELAER
BT, REEEEBHSBIEREN 1/6; HEREH 1 RN 1/4, MHEEEEBIER N5
IR 3/4,

B 3.1, MEULRE VTR R PR (3) AR T BB KRR,
UEBR. & mp(x;) NWARBELRRER o, NS k SAURER, RARMATAEREARITIRE

max (— > Wk(zci)lnwk(wi))
Tfe ieim)

ke[c]

s.t. m(x;) > 0, Vi € [m], Vk € [c] (HE2AER)
D m(x) =1, Vi€ [m] (MR 1)
ke(c]

Z I(k=uy,)x, = Z m(x;)x;, Vk € [c] (FHEFE TR
1€[m] 1€[m]

> Ik=y)= > m(z,), Vk €[] (FEAREIE L)
i€[m)| i€[m)]

SINAASBIH ST : o NMERIT—{t, 8, NRRHAEREILED, ~, NNAEALITE, WA H KL (B
RBEEBEREMAR, AEBBEBOLAEIHE):

L(my, o, Brve) = Z PIENCHILEACHES P (Z mp(x;) — 1)

m] ke(c] 1€[m] ke[c]
—ZﬂT(Z (k= y;) — m(x ) Z%(Z zyz)_ﬂ-k(mz»)
kelc] ic[m] i€[m]
XN o, KiSHLSHENF:
oL
e =—lnmy(z;) —1—o; + Bz +7, =0

fif 1S :

Ti(®;) = exp(—1 — a; + BLx; + 11)
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RUBIA— AR X, mi(w,) =1 W2 o

exp(Bx; + 1)
exp(l + ;) = exp(Brx; +7,) = mp(x;) =
%} g g g ng[c] eXp(BJTI:i + ’7j)

XIEZ softmax HEIE I, o
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