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A Logistic BR&AH, I IXF77 28 R R BONRT Z M2t mdl: ik X AR ET

Y ARAR, ] B ANREIAE. X N, M BRI KAA T MLE, & X Logistic Bi#L:
efX

PO =1 om

(Logistic p&%%)
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Logistic B2 —FE o Ry E1808 (—1,1) MAEZME L, (Hilid Logistic 284 Al LLEE AL .

Y
Zzlog(1—Y)

X2 Logistic 284k

-4 3 2 -1 0 1 2 3 4

X

1+e*

— 7t Logistic i % f(x) =

HT#Ry =Py = 1| X) FEBUELE 0 2] 1 28], W35E y BBy 2 Bt BS BUELE 0 2 1 211
IR B AN A IER, 5 S — RS AR ], XA H R H ] — LA AR B, il

@ Logistic & #t: f(y) = log%, KRR HLTE Logistic ZBPEMT R £(y) = BX

@ Probit TH#: f(y) = o (y)
® XA f(y) =log(—log(1—1y))

Hrh i tud Logistic 284, SLBiE Logistic BB, IXAEAH UG FHEIX f(v) = BX IR KBV #E
A, B ERE AR f(y) = BX, MG p. BHE M, GRS MR RN,
— B Logistic [MIH UG PEIGIG IR, MhEHRS H T — DA R R R

—{E Logistic [EYIHEEAL . {iristri i 42 & B AA & Y A PIIRES, AT 0 A 1 %0, Bt y =
P(Y =1), & 3H k MHEE x1, x5,..., x WY FHBUE, WK

y
log =g(x,x2,..., %K)

1-y
N A Logistic [F] VA1, fEHX Logistic [ ).

2 gy, Xg, -, X)) N—DERMERR S FRA Logistic ZB MBI, BT

k
y = = Ly,
logl_y—/fX—ﬁwiZlﬁlxl
K5 MIE y FR Logistic 245, Ely = P(y = 11x) = _expBX) g y =P(Y = 0[X) = ————, XFE

1+exp(BX) 1+exp(BX)
BEATLUE P(Y = 11X) WEIHRFAEE X = 0; B IH MLE.

AP AR R R A RS A g A P ARBAR RN LA ny - NMUEN 0, B8
B IR e K

! Tl_ neri T ePorPrxitBexatetBuin Tt 1 i
H(P ¥ =10) (Pr =010) ™ ' = 1_[ 1 + ePotBixitBrxatotBrrn (1 T eﬁo+ﬁ1x1+ﬁzxz+---+ﬁnxn)
i=1

i=1

#h Lid N supL, WA

(ny=1)"v=l (ny=o)"V=°
n n

—2logA = —2log SupL <@
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MLE #UF Logistic [BlJFR KB E: X XIH wrer=110=pm®

B = KLBUE + 15 B — Z p(x) log(1 - p(x;)) = Dy, (pl|1 — p) — Z p(x;) log p(x;)
i=1 i=1

* AfT4 Logistic BT g BXH MLE MidE FLMERIT K. — e84 N EAMR B MR E
/N Zaefliit OLS? Hef)ifift, AEX¥IJriR2 MSE & X F A2 it OLS, WNH AL E
BAHEH MSE (i % FE22 ), #FiH MLE 1% OLS?

5.

=1

O

proof:

AP R S S i R PR A R 2 WA AR (A Logistic [EHH & “ B0,
A MR EIER MR, B B h 34T ERKRERK.

R WAMEATEHIRZ OLS B4ESHU5E, MLE 2S840 7k, RIEFEHT
Logistic [Bl) i #; fe/h —aTridt — ML HT e, MSE 2i& 7 LfWtt S SSE HIMH.,
MSE = n - SSE, ZRTIX A BT MSE #1531 (K45 5% B8 B R AL A0 inl L, A ORBLER )
THEAS— 8 R Ak i f, AN 3k 78 I Ak RS —— 1 PR AR AF IR AL P T s OLS mf LARRAE
R ZEAE L2 S U B/ b, BI{843 SSE /N, MLE A543 Bl 24 ek s K
AL

IESH B MA NS T OLS BAIRLF I — Lot 51 I b B AT $2 (2% Gauss—
Markov theorem 1554, X OLS & —8Uw/N 7 Zomibih, REELTMmMG T H£2
£ MLE W5 2 G WK, B Gauss-Markov 5% ESKREBE BB T, fEL
e A — 5% € OLS M F MLE.

BT 73 2K 00 B, AEJR VAR 2 T4 A5 B E ™ OLS JFA Gauss—Markov &% T
LRI R, TS 800 MLE BT i BAT o gt SR,
JrEAZ i MLE, T MLE #E N 457 25 B Host 2 22 X, 981X &% & MLE —J7 Y
JREL AT LA, AT AS [F) ) AR R B 3R AR AN, 32 i) RS B Bl e .

RN T IRSVR R E, BE Y MSE TEIX MBS T 2R, Hessian FFFAEIEE, SELL
BAEEA R, FIEIRAE TR SEIFE R AR AR (AR R B T R, A HE
—HERRAR, RSN T 2R e, SRR m s,

MSE #5J% BAESEIT O A 1 I AFAERR BE R IR 5, R USR B 2K s BB FE I
BHAE R, 5 Logistic BMEWELETLIS: —JT Logistic BE S BUR KAl SAEN Sy 2 — 4k,
A g2 R EOAN SR R B S B I AR E.

MSE #1R B 2% 2 B e U IR 2, MR RENIABEHE, JBRREBNT X
B CFOSEBISR) INAEAR S AR R AR ol ™ 5, B2, WS rE R8s R s M SUs)
PN, TR/ Z AR R R AN T & 284042, JEAS “BEUE”, ma A UK.

w=BX, “IHARE, ILPY =1|X)=pk), PO =0|X)=1—-p(x)

[(w) = log(L(w)) = log (H(p(xi))yi(l - p(xi))l_yi)
i=1

N[ (PG o
= 2, <yl log (1 — p(xi)> + log(l p(xJ))

L
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= > Dyiwx — log(1 + e"*0)] = —n J(w) & A LHHKHEHHIEN 0
i=1

@ FHTXOMER,

92MSE ) >
a— ZYL(]' yl.)x ( yl+2(1+yl)yl 3}/1')

HT vy, HEL 0Bk 1, ATLLSH MSE M S8 A—E B KT 0.
® friEdik Ly MSE

OMSE az( 20 a(%)
y’ y) ZZ(A yl v ZZ(yl y)—Lte

ow ow

n 1 2 n
= 2200 =) (5 ¢ = Z 209~ ¥ 19:(1 = 9]
i=1 i
ATBL th € 9, 15 0 5k 1 RPBRIEAAIE T 0, R AEA AR,
Logistic [B] AR i ffRE

y
logl -y = BX = By + L1x1 + Loxo+... +Lpxn

BATAA, 3 x M0 1, MR 2 = SO MR B TR o 4,

~ P(Y=0|X)

o B AR R E AR 0 ) ,1og1%

’ /\EP 1% ﬂ?. k QE.XJL/EJ;&

PR AT BRI n WAEDNEL B2 = 0 or 1IEILALAREL EHER =0

- Ene=mn i lognkwsﬁ% log— E0 <7 <ngiHH logﬂ

n;—r,+0.5

i log

y=P¥=1|X)~081(y~08 1-y=PY =0|X) ~ 1) RATINANHZ R HL R Y LR
/ANt HAER G AT Re L bR AR EIUERZ 0 B 1, MMy = P(Y = 1| X) = 0.5 R v B EX F A&
A IR K, 3 A AT R R P S A T B A 2R 402 0.5.

BREERS, MR y =P = 1| X) EBS, AR SEBR i s i KT R e B R AR 5l
1, ZBCNO0, E5al DABGX /N3 Ft s 0.5, XFRESRE] T — N3k

A 4 B — 53 2 Logistic Ltk [l AR

B FOAERE | A SR TR 2 ARG R, AR D e B 5 17 L3 o 42 SCHHE. 3 i Y R 3mT B 43
RPUFR: A 7B A, AB BT O 2, REESE Logistic [Al )7 A A4 B HIBEN LT = Q, it A Mo @ =1,
BMe Q=2, - BOARXFAEDUM AL A TIFRR, F AT RE RS CBE, A E 28K
BRANZ 5y, BEA “3 M50 A BN AST AB AU A (REB L MR = ANBEHLIAE Qv Q2 Q35
TR — A48 SCBARAE RS, i O i Ale 0, =1 o 0 = (1,0,0),BHle 0, =2 o Q = (0,1,0),
ABHe Q; =1 0 =(001), 0%le Q= (-1,-1,-1), Logistic B HF ).

y
10g1_y=H+ﬁ1'age+Y1Q1+)’2Q2+Y3Q3
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B, Hy b 2GR AT LA 545 2 A L B T IR S AR T R A DG R I BRI T L

PRI T35 4 B i — 73 96 Logistic ZePERIARER, B0 n 42 BHUE. j 44 S8R, B FonE
BHIEM RS E . y R4 IR R B R, By BIMETHIUE MLE, S iR A RE5[#H—
AR, T j s XBARBEGI# j — 1 AR, XM INEMEELE, 5 j ANREREA D — 1M
EARBCE ] LA —, ARSI W SR, A

Logistic 21t [F] 27 .

log 4

=y =pA+ Pixg + o+ By + Vi YA

Logistic &1t [F1 )47 12

~

y 1 ] ) ol A
log1 = =+ Prxy + o+ By + P17

P DUAS RN A BG4S B 2 I HEAT Logistic IS A ik /).
A A PB4 2 Logistic Ltk [l AR

BIASCARERE, AN RAR S e b, s KRR BLEZ AW RAUE 04 1. 2, 3. 430K, XE—
BAFFEAE, WO TR A RN, SN E SRR s

TiiE—H.

Logistic 21t [F] )87 .
y
logl_y:,u+ﬂA+yB+vC
Logistic £& % [=])3 77 F%:
log—— — =i+ BA+VB+VC
C B i Kl
Logistic 3151 53 4t

%F Logistic [FlH 772, 11 log% =A+BA+PB+VC, S u(4,B,C)=A+BA+7B+9C, Mukk
FINAY = 1 ERRK, GO AEN05, MY u>0 Al LLFERINY = 12Kk4E; BEEH 7
5 7 TR R B S B () 38 1) 15 100 5 575 SR 2

£ 35 Logistic [HJ

ZIN Logistic [, EBANZEA Z A REFNHUE (0,1,...,N), FELIRESRIER A CHHZRE
A w = BX H9 0, b X ABHAERE. — .

P(Y=0[X) _

g s =N %)~

1O+ Bxy + 4 B,

P(Y=1]X)

o8 v =~

u® 4 pVxy + 4 B,
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P(Y =k|X)

k (k) (k)
0 Og(—lvl) [(N)+ﬁ X +.+ﬁ X,

N
ﬁé’aﬁzp(y =i|x)=1
i=1
B RIS T MLE £t

exp(n® + 8% + -+ B0 exp(p® + x + -+ B

P(Y=k|X)= — = — :
1L exp(u® + p0x; + -+ f0x,) 1+ Z exp(u® + p0x, + o+ p0x, )

1 1

(i) (0]

ftu] = = =
RHHLP(Y = N | X) N oy ( M 4 g® 1 N-1 0] [O)
i=1 p I .81 xl + + .Bn xn + Zi:l eXP I + ﬂ1 xl + + .Bn xn

6. fufarAl - B Logistic ] 197
RiESE: &itEB
B AESAB— N R R EAE, XEES T im0 K2

Im(formula, data, subset, weights, na.action, method = "gr", model = TRUE, x = FALSE, y = FALSE, qr = TRUE, singular.ok =
TRUE, contrasts = NULL, offset, ...)

HESHAILERE
- formula: BRAIFIR AT, W formula = Z~X+Y RIRIUE Z = X + Y + intercept P& MAEA, Wbl
{F formula = Z~x+Y+1, JERULA BB G EIEL T formula = Z-X+Y-1 BRE Z = X + Y GHERBA, It
PSR, F5E E formula EAE R FRIE A ME::
T ORI, A RWNA R, AU,
“+7 FHCARRTT P iR AL B
“7 REEENAN R BRI B, LA formula = Z-X+Y+X: Vs
“7 FORPIAS (B AN AR H S AT Z B A ATRERI S B, B3 formula = Z-AxB+C,  SFAT T
formula = Z~A+B+C+A:B+ A:C+ B:C+ A:B:C;
“NT RORAEFIUREL, 140 formula = Z~(A+B+C)A2, SEN T formula = Z~ Z~A+B+C+A: B+ A: C+ B: C;
“ FoRBRRA AN AR, ATLAWCK LSS, B formula = 7~
“.7 FelRHEATE, U0 formula = Z-(A+B+C)A2- A:C, FEAIME “-17 FIRMIEREIE T,
“10”7 B EABEITHEATT, WUWH formula = Z-A+1(B+C)72), BEHFEEAN T formula = Z~A+D, D
e AMEARR, 885 cFIRFTS;
“function” W] CATEARZY AR g FH — SRR 4L, B4 formula = log(Z)~X+Y.
- data: HEAE, ERGEHIEAERA.
- weights: MAZHEE “NuL” Bi—NEERIE, MERN “Nul” S8 5/ — 3% OLS, MR
(B HUE 1A B AT AR A B A IR/ —3fefltith WLS (R ME sum(weights <en2))
- naaction: AEIEAE “NA” B RIZ AT AL,
a function which indicates what should happen when the data contain NAls. The default is set by the jna.action setting offoptions] and

is if that is unset. The ‘factory-fresh’ default is . Another possible value is NULL}, no action. Value can be useful.
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https://www.rdocumentation.org/link/options?package=stats&version=3.6.2
https://www.rdocumentation.org/link/na.fail?package=stats&version=3.6.2
https://www.rdocumentation.org/link/na.omit?package=stats&version=3.6.2
https://www.rdocumentation.org/link/na.exclude?package=stats&version=3.6.2

- method: H AT R method = ar " H, ] PL%EFE method = "model.frame”, 2 iR [l AR B ds B H AN HEAT
A, Al model = TRUE R R AH [H].

- data: HHRER, EORZHIEHESRM.
- data: HHRER, EORZHIEHESRM.
RS HONRARE R, B subset AT LAIERE— ISR EEH) T 4.

Im() Bk T AT 2t [ AR AT USSR IR R 7 ZZ 08T Ih i 0 hT, AL EE A EETRE aov), XA
PR AR Imo) -

m() 2% SCHY https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/Im

aov() 2% XCFY https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/aov

KT R R 2
- summary(fit) : FREE DTSR, B MSEGER, S5 R RS TS
call:

glm(formula = CAD ~ college * TC * SBP, family = binomial(link = "logit"),
data = dataset)

Deviance Residuals:
Min 10 Median 30 Max
-0.73574 -0.48116 -0.31985 0.00008  2.81342

Coefficients:
Estimate Std. Error z value Pr(>|z|)

(Intercept) -3.938e+00 5.012e-01 -7.858 3.9e-15 *¥**
college 2.350e+01 1.484e+03 0.016 0.9874

TC 4.956e-01 2.049%e-01 2.419 0.0156 =

SBP 4.187e-01 2.028e-01 2.064 0.0390 *
college:TC -4.956e-01 9.577e+02 -0.001 0.9996
college:SBP -4.187e-01 9.160e+02 0.000 0.9996

TC:SBP 3.012e-03 8.425e-02 0.036 0.9715
college:TC:SBP -3.012e-03 7.834e+02 0.000 1.0000

Signif. codes: 0 ****' 0,001 ***’ 0.01 ‘*' 0.05 “." 0.1 ° "1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 3034.5 on 2396 degrees of freedom
Residual deviance: 1112.0 on 2389 degrees of freedom
AIC: 1128

Number of Fisher Scoring iterations: 18

-+ coefficients(fit) : FHANE IS, WIHEEE (WRA).

- cofint(fity: FHANESE EAF X ().

- fitted(fit) :  #1 HH FRIAA.

- residuals(fit) : F1 L.

= veov(fit) : FI LA S T7 22

- AC(fi)~ BIC(fity : 1 AIC. BIC Siit&=RI1E.

< plot(fit) : 2 — R FI A LLPFARERLK mFi2 8, B8 Q-Q K.

« predict(fit, data) : T,

R B E &A1

dataSet <- read.csv("data.csv")

fit <- lm(Effect ~ Gender + Age * Method, data = dataSet)
summary (fit)
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https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/lm
https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/aov

RiES: Logistic [HIH
HSCHR ) T R AEEH R E m( , X BRI THR BT SCRME RN R E m) REL

glm(formula, family = gaussian, data, weights, subset, na.action, start = NULL, etastart, mustart, offset, control = list( "),

model = TRUE, method = "gIm fit", x = FALSE, y = TRUE, singular.ok = TRUE, contrasts = NULL, --)

glm.fit(x, y, weights = rep(1, nobs), start = NULL, etastart = NULL, mustart = NULL, offset = rep(0, nobs), family = gaussian(),

control = list(), intercept = TRUE, singular.ok = TRUE)

HESZHN LS

-~ family: JEREAR RIS B o A (B SRR B, LRAN family = binomal(link = "logit’) & 77% 1 N A8 & 43 45 5 %
RIS, A Logistic BREE &R REL, X AIE 224 B)H; family = binomal(link = "probit’) 287 i i
AR AN 54, F Probit BREUERIERRELG family = poisson(link = identity’) 7~ M b A% 18 73 A7 1
BN AT, f(x) = x TENER R $.

- control: &R Z 5 HRIERIREL, H1U control = list(epsilon=1e-8, maxit=25) ' epsilon £ 1L 1%
7, maxit AR RIERIREL

glm() 2% A4 https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/glm

R i35 Logistic [B VA HI4]1-
dataSet <- read.csv("data.csv")
fit <- glm(Effect ~ Gender + Age + Method, family = binomial(link = "logit"), data = dataSet,

control = list(maxit = 200))
summary (fit)

Python: Logistic [E]IH (sklearn )

1. import pandas as pd

2 import sklearn as sl

3.

4

5. data = pd.read_csv('data.csv')
6.

7. X = data.loc[:, ['Gender']]

8. Y = data.loc[:, ['Effect']]

9.

10.

11. model = sl.linear_model.LogisticRegression() # Logistic Regression (Z#i[r[I)
12. model.fit(X, Y)

13. pre = model.predict(X)

14. print("Line regression predict result: ", pre)

15.

16. epsilon = pd.sqrt(sl.metrics.mean_squared_error(Y, pre))

17. print("Line regression mean squared error: ", epsilon)

7. ZROEEG {5 B HEN
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https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/glm

AIC
AIC BOLAEF R B, NFRRIE BB AN, & KL AU & — BRSO AL R 22 IR AR BT
MIIER 3G, 10 k ASEIEE . RSS NARZEFITHI, C 2T ik &,

AIC = 2k — 2logL = 2k + nlog RSS — (nlogn + 2C)
HT (nlogn + 2C) AL AH A —HEE R A R AIC {EHIZ R, Fr AT BLR % R& AIC (1—&8 2 FH LA
pugad

RSS

AlC £2k+nlog( m

)ﬁ2k+nmyms

I TE 8 AIC BUNIRAL, 2 k WOGEWRE “E2HME 7, XL RSR R BURIME L K
AL AIC MMERN, 15 k KK 2 RS8N ALC B2 AR PR R, 5 HL IR 3 i) 22 S 4
By RXRRNZEE IO, BRI A TR AIC /N,

HFEA RN & B IE AIC y AICe, HVEEIEJS AR BEAEN, T AICe fEREA RGN
I S8 ) AIC,  R] DAIEB FEAR TR NI RE AR R8T AAEA] AICe, [ IEA 55 —Fifats AlCu.

2k(k+1);1 (RSS>+ n+k
n—k—1_°8 n—k—2

AlCc = AIC +

AICu=log(RSS)+ ntk
n—k/ n—k-2
BIC

BIC X R IUnH 5 B & AEN, BIC X id &S 4 EI L AIC HE, AIC WL 2k 1M BIC 1452
klogn, BIBLRIA] BIC H45 5y ik th— A SHCHE /D A AL,

BIC = klogn+nlog(@)
n

HAth A5 B AEN

FATEA FIC. HQC 54N 55 2 Tl B FH SR AR AR Y 126 5[] Rt

AIC: https://en.wikipedia.org/wiki/Akaike information_criterion

BIC: https://en.wikipedia.org/wiki/Bayesian_information_criterion

FIC: https://en.wikipedia.org/wiki/Focused_information_criterion

HQC: https://en.wikipedia.org/wiki/Hannan%E2%80%93Quinn_information_criterion
KL B https://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence

JS B{E: https:/en.wikipedia.org/wiki/Jensen%E2%80%93Shannon_divergence

WAIC: https://en.wikipedia.org/wiki/Watanabe%E2%80%93 Akaike information_criterion

8. Sl
— M F A, Wald K556 . AR LR IR A1 R A B H S A I0 R A i Bl H 52405 0 R S ERE %
B SRR T AR AT R, For Wald K30 7E eI 48 AR 046 1S, WARAEIR SE e
RN CHEI7 #edls be i, P(Y = 1| X) fEFE RS
REENETTERT, GAFTEIRAW L, UHE R ULA.
FAESR: JRBEN k ANEIEREES N 0, S#FENEIRREA 4R 0, N
ESS
kK
RSS
n—k—-1
F RS0 Xo 28 1t 20 o HL 75 B2 2 BENLEL S 0 i 1R IR0 A, R ZE AR R F ARS8,
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https://en.wikipedia.org/wiki/Akaike_information_criterion
https://en.wikipedia.org/wiki/Bayesian_information_criterion
https://en.wikipedia.org/wiki/Focused_information_criterion
https://en.wikipedia.org/wiki/Hannan%E2%80%93Quinn_information_criterion
https://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence
https://en.wikipedia.org/wiki/Jensen%E2%80%93Shannon_divergence
https://en.wikipedia.org/wiki/Watanabe%E2%80%93Akaike_information_criterion

I Wald 42 AT RER R ES 4. Wald it —AMRHEL R 19— R, Wald fadfe — BB it
Tk, EER T BH0 MLE 5REIRNER, X 5UOAKK . K LR i
Wald K36 A AE KRB 2 T A RECR T 5N 0, WIEEEA (B, B B,) = 0o EILIHRE —q =
0 B, W = (RB — q)" (RE2XTX)RT)L(RE — q) & x2(k)» k HLIRAKL, 62 J5RE Ty % MMl 451,
b TR B S — AN SRR 75 359 0, Wald B sii 504

FIT VAR, AR,
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X R AR ——

Logistic [A] 54— IR AR ANE — iR AZ BAE A 2 NEk 2 AN PAEIUE 70 28 1, 0 2R 7328 v )

BEATZA, WL RS F R AR,

Logistic [AVAEMELE T P(Y = 1| X) SWARRRIOCR, BT R ] 2 A0S P A2 B iR

WK A [7] Logistic [B] )RR — £, Logistic [l Aoy THEAT 0 A1 1 FOBERBUEMST 2] R 5 T Logistic
AR, WA Oy TR T4 T 0 AOPEURE S 21 R BT Ho 4

logm = By + Brx1+... +Brxk
Logistic SR s\ Y IR s A, P EEAERER Ay Y IRMAFA 73 A
TR T SRR,
KT LEPEAE T canonical link function:

Link function |eait

The link function provides the relationship between the linear predictor and the mean of the distribution function. There are many commonly used link functions, and their choice is informed by several c There is always a well d
canonical link function which s derived from the exponential of the response’s density function. However, in some cases it makes sense to try to match the domain of the fink function to the range of the distribution function's mean, or use a non-
canonical link function for algorithmic purposes, for example Bayesian probit regressio

When using a distribution function with a canonical parameter , the canonical link function Is the function that expresses @ In terms of s, Le. = b{x). For the most common distributions, the mean s is one of the parameters In the standard form of
the distribution’s density function, and then b{s) Is the function as defined above that maps the density function into its canonical form. When using the canonical fink function, b{s1) = 8 = X8, which allows X™Y to be a sufficient statistic for 3,

llowing s a table of several exponential-family distributions in common use and the data they are typically used for, along with the canonical link functions and their inverses (sometimes referred to as the mean function, as done here)

Common distributions with typical uses and canonical link functions

Link functior
Distribution Support of distribution Typical uses Link name X8~ g(”;" Mean function
Normal real: (~o0, 400) Linear-response data Identity XB=p n=XpB
Negative 2 1
- real; (0, +50) Exponentlal-response data, scale parameters o X8 = —p u=—(XB)
Gamma Ve
e Inverse i "
Gaussian | ™% (0 +%0) squared Xp i b= (XP)
Poisson integer:0,1,2,... count of occurrences in fixed amount of time/space Log X8 = In(u) = exp(X8)
Bernoulll | integer: {0,1} outcome of single yesfno occurrence X8 ln( a )
‘
Binomial | integer:0,1,..., N count of # of *yes® occurrences out of N yes/no occurrences X8 lu( £ )
nn
exp(XB) 1
integer: [0, K) Logit p=—r o

Cexp(XB) 1+ exp(-XB)

Categorical | K-vector of integer: [0, 1], where exactly one element in the vector has | Outcome of single K-way occurrence
the value 1

count of occurrences of different types (1 - K) out of N total K-way
occurrences

Multinomial | K-vector of integer: [0, N

In the cases of the exponential and gamma distributions, the domain of the canonical link function is not the same as the permitted range of the mean. In particular, the linear predictor may be positive, which would give an impossible negative mean.
When maximizing the likelihood, precautions must be taken to avoid this. An alternative is to use a nonc

al link function.

In the case of the Bemoulll, binomial, categorical and multinomial distributions, the support of the distributions is not the same type of data as the parameter being predicted. In all of these cases, the predicted parameter is one or more probabilities.
i.e. real numbers in the range (0, 1]. The resulting model is known as logistic regression (or multinomial logistic regression in the case that K-way rather than binary values are being predicted),

For the Bemoulli and binomial distributions, the parameter is a single probability, indicating the likelihood of occurrence of a single event. The Bernoull stil satisfies the basic condition of the generalized linear model in that, even though a single

outcome will always be either 0 or 1, the expected value will nonetheless be a real-valued probability, L&, the probability of occurrence of a *yes” (or 1) outcome. Similarly, in a binomial distribution, the expected value Is N, Le. the expected proportion
of “yes™ outcomes will be the probability to be predicted.

For categorical and multinomial distributions, the parameter to be predicted is a K-vector of probabilities, with the further restriction that all probabilities must add up to 1. Each probability indicates the likelihood of occurrence of one of the K possible
values. For the muitinomial distribution, and for the vector form of the categorical distribution, the expe

values of the elements of the vector can be related to the predicted probabilities similarly to the binomial and Bernoulli distributions.

KiF: https:/en.wikipedia.org/wiki/Generalized_linear_model#Link_function
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logmj = p+ paqy, ENRFIEEYE A MRS, A B M EASL H. B WA BR5 A ¥ 535340
logmy; = p+ ppcpy, BIRBEIEIE B AR, A B MEASL H B 1A BR5Ai ¥ 55304
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