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RERIE o R - BAMFTEERG LU MR MR R E TR » A eSS BN
EES A 0 B 1 2R o [KIEL - F 5 il e o 5 A AR o BBy T RS T
P | (logistic function » Y % sigmoid function ) » Z123=0(B.3)Af7 ©

) = (B3)

e S R K — (R E B pE B AR 0 B 1 2 f S I E
BRI IR & 2 —(E S B Hh#R (S-shaped ) (ZM[E B.6 758 iy
f ) o BRIE » o F A il BR A M sl B B B 0 X (BL2) B A o5 T R B A =
(B.3)d - g ey — (il i B ZE 75 Wl R AR - A5 (B.4)

eﬁo"‘ﬁlx B4
p(x) = W (B4)
FEER T ECR AR R - BRI P —(E S B A BEREp (x) -
B.2.1.2 IREMREHIBE
A B.HE AR - A H(BSFTR -
p(x) — pBotB1x
1—p(x)_e + (B.5)

R BRSBTS ) (odds) - tHELE ST BRI B R 2 I e
SREYEAE - MRS TR 0 BEERAZH - BRI R — 0
PEEE0S5/(1-0.5) =1 NELBFRERIN 1 ReRIHEERECA - MmEE/ N
FY 1 - AR Zh IR - R S B R B R A a2 SU(BLS) AT ZURF A B
HFTEH s el HARRRA R AR - BB S - Exiin—B AR - HIBEE
REAM P S (B EIESOE - RIRMERI T REBBILR ) Mk Tk
BAR 1) o FHEERAXBSE LA EIE TR - WAHKBOFTR -

bg<1fgéo>=ﬁo+ﬁﬂ (B.6)

RTS8 R T EIIET ) (log-odds 5 logit) « FCHR AT R
B TSRS ) (logit link function ) SLIREIGRIE RIS -
B A P T ) EC PR — (0 (A 3R ) o 08— [ Mg T



MR FRRAY A

HRERFE R G - WERER
bt A T R A ST B R AR R - AR HRAP AT DA S A ik
e —(ERE S Wl BRI ey - WAE(B. )RR

log <ﬂ> = Bo + B1Xpixel areas T B2Xiength of conveyer (B.7)
T-p( : gt o convey

B AR X pixel areas R AR EITE » 7 Bl Xiength of conveyer Mo Bk 7 e BE » 1111
H AR E HR Y p (o) B B P 2 B G SR R A iy # R (A =B B E
B ) o b UAFR e R 1 B AR I AR R R AR Ry« SRR R MG i — BT
I BB R SR AR B R AR TR B B (R B e P i - (RILES
REUR TERE » & (EEFERARFRZE R RO RS - BRFE A B AR T RE
MR (REURARFHEMRE - AIENEIEABREERT AT RE R -

B.2.2 BERFAMAMLE

FEARMERER AL R FFIGE T T B/ NP TR B R R B (DUEA A A R 6
B o AERES TR - R AR DI R N EREIT R - A
fe ARt A P MRZ AN (A B B 3 Fdig 2
B.2.2.1 EAMUELET

T RS - SEEIENERE Ry SR —E 0 50 1 H - iR
BT LLE HRE EIRTE —ME T E%5 2245 5 (Bernoulli distribution ) ©
AL - Bl it PR B R A A (B .8)FTR -

Lo = | [peia—pot (B3)
i=1

i BTG R - A BIFR -

B-9
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n
l(p;) = 2 yilogp; + (1 —y;) log(1 —p;)

i=1
n
= ) ylog (2

i=1

(B.9)

)+ log(1— p)

I8t R R ATEBR Y » SR — 1 F S (BB
RS BRI H0log ({1 ) ATHERHIU A (B ORIBIBS L+ 5

H 73 W AT AT ORI 0B B RER [R5 B DL e B ] RO e 22 3
(B.10)ATR

n eBot+B1x;
L(Bo, B1) = Z Yi(Bo + P1x;) + log (1 1+ eBo+lei>

lnl (B.10)
= Z Yi(Bo + B1x;) — log(l + eﬁo"‘ﬁﬂﬁ)

i=1

AL TCRE S R R (RPN - AT DR _E3X(B.10) S sl
ZH(BADFTR °

1(B) = zn: yix! B —log (1 +eX(F) (B.11)
i=1

x (URFFRUBRRYSE ERRA - BRAFRA AR R REIAE - 323
HAPTE BT IRy KA (E - AAF(B.12) -

B ~ 1
op & 1+exh
n
set (B.12)
= zyl'XiT —pix; = 0

SXT(y-p®) = 0
XT3 [xy, ., Xp] » YIREAEE (Y, v) » P RFER[E
(p1yesPn) @‘Wﬁ e T 4 R HH R %UFE (root) DAMEHETREL -
& R sE A E R i Bl -



e SLEP
" Z4§HEE | ( Newton-Raphson method, or Newton’s method ) /& —7&#%§
E YT - BT T 2REEEE ) (Taylor expansion ) $fpREif HE1TK
it ANAF(BA3)FR -
[G) =~ fG) + f(x) - (x=xo) (B.13)

height of x heightofxqy slopeofx, base fromxtoxg

Hrpoeo B—EEERL - EARYE RN BB (o) R BUAME R Bl HI PR EL{E
JINE AT Bl RER £ (o) T _Ex FIE T Bhoeo HUBE R (x — x0) (PRGN —
RS LR E A=A - (ERhE LSRRG R R ) o Rt —
Bk (REUESENT ) AIRRAAH(B1)FR -

set '
f) =0 = f(xo) + f'(x0)(x — x0)
. _ fxo)
=x-x = =5 (B.14)
~ _ f&x0)
Z X F Ty

R BT BRI B B ERER - MEEREFERSHE (HE
%) AAFHBASFTR ©

Xy = g — L= (B.15)

f'(xe-1)

Rt - FEEERERN DI T FREZIGERR - x SHiEERER (K
BAUIR ) - 200 B.7 Fs - ZEBER B —JGEL  fAEx REAF(B.15)%E Ak
5 2x, » AR IR fEEx FIRASR ARG 2 - RILEAE - x,
BB PR ZUAUAR - A ETR 2T H AR A B — R oy - it
TEHS P B R R AALRK(B1S) - AREEEMEHM (ATEEIRR
M) REEHIAR -
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y y ‘
7(x)
£x)
Of - ol Of -
X1 Xo X
xZ
x, =x, L ) W)
S (%) I
X X

B.7 &gk

B.2.2.2 HIHEBARESINERMGET
PEAE 2 TURE o AR B R KRR DL R - R R H R H (B 12)
AR - AR - SR B — Ry (JFAA AR DL R By — R
73 ) AIAF(B16)FTR

9%
9popT ; —x;p;(1 — p;) X (B.16)
= —XTV(®)X
Hv)REHAEFREEFEEATTE Bdiag{pi(1 —p1), ., pn(1 —p)}

I » DAAIEIR SRR HY 2 TORE 5 i
AA(B.I2)EAF(B.16)R A (B.15) -

BB EH A ARXBADFR (A

Br = Be-1 + XTV(B)X)™ 1XT(Y p(ﬁ)) (B.17)
FLAN - BesKiEER R R » WMERNREZEFEEUAXB.18) » DIkmA
BORALAA 5 B 2 R P 2 2 =(B. 19) -
o 198
1(0) = —E[I"(X|0)] = —E [W (B.13)
1
Vi@ —6) >N (o @) (B.19)
FA AT DAHE S HH 8 5 B R (R B s B R B R B R B 22 =X(B.20)




Fit7R
Var(p) = = = —— = (XTV(5)X) !
"uﬁ)__E[@QgQ B (B.20)
02

DRI T 6 o5 A alel s (R g B A SR i 3 1% [RIB st m] DU 25 B R CR B
ATRE ©

HRERFE SR B - HEHERRE

AGHE AR R P B 2 B - P TAT SR AR e R Y B R Ry R B — (1
R DRI R R M AR A A SU(B.T) - B F Bl KR PR
SRR TS IR ETE(B.17) T EEHEERGRE ) - SRR R AR A
(B20)EAT THEETIRE J - AERANE B FR © B 0 £E 95%HI(E Lok HE
S RRE R =M GRELTY p-value F5E/NR 0.05 - AIEHEET EAR(E M
HREEANRZT - R - Sl i A R (R BRI - sk A R RO AR
& - RIS R RO R B A] RE R B BRIG - AR I —BLALE - Ry lR
BRI B AR et = 1.00165 ([HJLE B.8 £ x BIE RS YR L#
BE ) 5 M i = B AR IR T RE T S SRR - RN — BRI »
FR RGBS FR A ReP = 0.9922f% (EitE B8 ¢ y BB RHFERH
PERBOVRR ) o 1R - FRERE S EES R IR A2 (LR AN1E B.8 A - [EIBh
Ry EINRERRE » = AT R M AN SPBREE » IAIE I _E bl R (R BRI 0% - B
RIFEIRYRGE SR B ORIR ERR -

& B BHHGERLMGEEFER

S PRI ERIRES IRHER L IBTERRETE HERE
( parameter ) ( coefficient ) (' standard error ) (t-statistic ) (p-value )
%Z.EEIE + Bo 9.1956 1.8219 5.047 <0.0001***
(intercept )
ﬁ]ﬂ*)ﬁﬁ% - By 0.0012 0.0001 8.767 <0.0001***
(pixel areas )
HABRE © f,
(length of -0.0078 0.0013 -5.982 <0.0001***

conveyer )
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B.8 FEEHTEERAL HHARERSE AR

B.2.3 ZAERIESHEER

A R T 2B R 2 TR S R Y o I RTRE - (B
{8 H BHER 2 E /K e n R B By (2638050 73 JHRRE ) » S HE RS A
A B FEAT (T R G 2 258 ) 5 o Bl B A A i B2 2] 20 HE I P - I e
HER T R — g o 35 HIRERVE R — A KR - &S
Jedt TE S — R BIAN S K M R L S - B8 P A H A pl B SR K 2 T
AIRRAL o 25 A ZU(B.6) il R o R s F S BRIIP R AR EK ([
KR A TR A (B2 DR -

log (%) =X{ b1

Pr(vi=2)\
o8 <Pr(Yi = K)) mxib (B21)

Pr(Y; =K—-1) B
1 (W) = X’LFBK—l

ERTREMK — EE  FEIEK — LEE R - AT - G EEEs
KEFFREMREA R R B RS RIS A R B2 B 1 5
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K — VEAUHER - W1A(B22)FR »

Pr(Yl = 1) = Pr(Yl = K) exlTﬂl
Pr(Y; =2) Pr.(YL K)eXiFe B22)
Pr(Y; = K — 1) = Pr(Y; = K) Xt Fx

AL - SEKRERYBRATE R 1 2R 1 2K — VEAYBSRIR - 20235((B.23)
AR -
K-1 K-1
Pr(Y,=K)=1— » Pr(Y;=k) =1— » Pr(Y; = K) e bt

(B.23)
1

=Pr(Y,=K)=———
( L ) 1+2]]§;%exz‘ﬁk

A T RKFENRRE - FMATAIRAERIAF(B.22) % 1 FK — VAR
(IR R T BRI — JETR I AURER - 1A 5((B.24) -

ex;rﬁl
Pr(¥j=1) = —————
l 1+ XK1 exiBr

ex’{BZ
Pr(Yj=2) = —————

i=2)=1 + YK-1 ox{ B (B.24)
ex’{ﬁK—l
Pr(Y; =K —1) =

1+ YK=L exiBr

17 2 $E 5 75 LR T P A R (B R FE TR K — (> TR B2 iy
— e Cy = SRR 52 R R S A IR AR
FEMERIHER - TiFEE R B T B S DR 5 EE L,
(ELP R S () -
B.2.4 MEHIRILIEEY

— R TSR (REY T IR TR ) ¢ AN TR
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o R ) RIERE AR EARGE T IEO R CEm AR "R
AR ) (generalized linear model, GLM ) F#ilE - FEFAIFRIEBALEAN
{ATE FEHE R R ? PR TESE Ryfnr 7 (AR ML IR (RR A 7340
eI )

B.2.4.1 BEAERES
BB R E AR R S R R o B Ry T AR T
(linear predictor ) n » Z1/AZN(B.25)F7 ©

n=XTB (B.25)

A EITE R T BLEER (R BB AE 2 BRI - R EUZEIERY - I
HMIBARIETAI 75 " RBEMERS ) (systematic component ) » 55 —Ffi 733
{9 A H AR B Y i o BO Ry Bk - TaE (E o O AL ZE Y T 4R O
(‘exponential family ) ( #&#8 & FEAHRRAT ) » 1717 L0 BE A S8 B e (- BT SZ (A
2A(B26)ATR -

E(YIX=x) =u (B.26)

18 I Eul B R A ZEZ(GFH I EE - i R B EUE FEra i
BEFAIRFE B D BCRs T BEREERSY 5 (random component ) ©

FEFAR IR A2 R & Ll pfR TR T (A50(B.25) ) BEEIR T
FCAHEE(E (230(B.26) ) o thAt 2 iR 1L RO LARE b2 SO S (E ey
BRI (R B[R R 61 & R i T B B A M sl ) - TS8R bR R
" Bt (link function) g - AIAF(B2TATR -

gw) =X"B (B.27)

TR R B R I R IR S B B e RS Ry T
TS | (identity link ) : g(u) = u 3 “IASEATRIASBLE © 58 0TA
5 (logit link) : g(o) = log ({) ¢ MITHA/MEIATBERSRECE T FIZRBIM
8% | (log link ) 5 g(u) = log(u) « BRI - HTRIMIEA (sid ) By
SV UG A SR SR B  EITATRE RS L — (B4R PR IR «
KT - 3B AR %00 R YRR 5 R RS R R T+ DA T TR IPTZR
FEBRA MR 26 © SRR He DR AT S 6 e TR B SR -



B.2.4.2 IEHIX
—(EFERE Y B TR o ERIBERE B R B BRI A R
(B28)ATIR -

-6 —b(8
fr(v;6,7) = exp {yT—ZU —c(y, r)} (B.28)

I

Hrho s8R B R 28 (natural parameter ) » TR—{EEVE (B
# ( dispersion parameter ) » bEHc R CLAIRYRREL - BHIME - &
R T D SR B T R IA A (B 29)F 7 -

Y~N(u,0?)
1 v—w you—u?/2
= fr) = Trr o { 552 } = exp {TJ’ C} (B.29)

{y 0 — 92/2 }
= exp

HH 0 = p,b(0) = 62/281 1% = 0® - (A5 FI /I BOHIMEE R R ML FE B G
R R BAIAT(B 30)FR -

Y~Ber(p)
_ _ -y = p _
= ) =p" (1 =p) = explylog (17 ) +log1 =)} (B30)
= exp{y - 0 —log(1 + %)}
19 = log (%) - b(8) = log(1 +®)file? = 1 - NILHAIAIHKHTE
B AR R R I AT B3 DR -
Y~Poi(A)

e B.31
¢ =exp{ylog(&)—A+C}:exp{y‘9—eg+C} ( )

= () =

Hrh g =1log(1),b(0) = ePHir2 =1 -
REURAE DU T B E SR I -
o H—{EFF AR HARRE H A2 B HES R 2 By g - 8
R B R o S EE A PRy S ) R R (5 S A I - B B R
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SRR - B IS s pslog (1) - BERER
Sl i R B
o FRBURE (AR IERITER - HHRBUR 2 3R 09K 5 R o8 B0 DA
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SRR TR T B A B O - B M e R BB AR I S AR Y
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B9 T ZZRHAIBIS3Hr 1 ( quadratic discriminant analysis, QDA ) »

B.3.1 EHEHKZLES
"HEREOHS ) B EER T HIKEM | (Bayes” Theorem ) Eiffy
R R TR R o HHER CEE RIERIERE) - BRERE
M BER H IR AT R (B.33) -
likelihood prior
Pr(X =x|Y =k)Pr(Y =k)
YPr(X =x)

margin

Pr(Y =k|X=x) =

posterior

(B.33)

HAPr(Y = k|X = x) Ry P MO R RR ey - ERINR R T 18
B553BC 5 (posterior ) ; Pr(Y = k) Sl A B A S —XERIAYBE R > 15 H IRHH1E
Z Ky T SekEsTEd o (prior ) s Pr(X = x|Y = k) HI2 45 & B AN B2 R BB
o EERFMZ R "R S (likelihood ) : T 43 £EY Pr(X = x) HI 2
HEFTE RTRERYIIRE » £ B IRHREZ fy T 38B¥AT , (margin ) -

HIR ek BlPr(Y = k) 2KER - EFRETEEIEIME B E R AR
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Pr(X = x|Y = k) = Pr(X;, Xz, ..., Xp|Y = k)

likelihood (B.34)
= Pr(X;|Y = k) Pr(X,|Y = k) ...Pr(X,|Y = k)
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RIGEST -
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B MRS A R A (B33 LAl A (B35S)FR -
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2T fre(x)
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Hrm, R E A BN SRR (JelatlR ) - fi OO BRI T
R EHIHER (BEELRRE) - pr OO R BRI B MR B A RIFEAT
R (REEEER ) o HR o 15— (EREEE R IEFI B 53 BT (B DL PR B e ()
T RRI B REER T pR BN A 2U(B.36)FTR
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2 2
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ARBIT I B > AIEE] T ARIKE , (discriminant function )
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Graa(x) = argmax & (x)
k
= argmaxx - ﬁ_k — ﬁ + log ﬁ'k (B43)
k 62 262
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