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> head(d) h
Ny x £
181 9.76 C
2 86 10.48 C
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4 N

> summary(d)

N y X f
Min. :8 Min. :0.00 Min. : 7.660 C:50
1st Qu.:8 1st Qu.:3.00 1st Qu.: 9.338 T:50
Median :8 Median :6.00 Median : 9.965
Mean :8 Mean :5.08 Mean : 9.967
3rd Qu.:8 3rd Qu.:8.00 3rd Qu.:10.770
Max. :8 Max. :8.00 Max. :12.440

> plot(d$x, d$y, pch = c(21, 19) [d$£f])
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> choose(8, 1) # 8 0000 1 000000000000 8OO0
[1] 8
> choose(8, 4) # 8 0000 4 000000000000 70000
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/>N<—8 \
>y <- 0:N
> plot(y, dbinom(y, N, prob = 0.1), type = "b", 1ty = 2, pch = 21,
+ ylab = "prob")
> lines(y, dbinom(y, N, prob = 0.3), type = "b", 1ty = 2, pch = 23)
> lines(y, dbinom(y, N, prob = 0.6), type = "b", 1ty = 2, pch = 24)
> legend("topright", legend = c(0.1, 0.3, 0.6), pch = c(21, 23, 24),
+ title = "q", cex = 0.7)
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4 N
> logistic <- function(z) 1 / (1 + exp(-2)) # 00O0OODO
> z <- seq(-6, 6, 0.1)
> plot(z, logistic(z), type = "1", lwd = 3,
+ ylim = c(0, 1), yaxs = "i", ylab = "q")
> abline(v = 0, 1ty = 3)
o
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N /
00000 logistic OO DO 0000000000 0O0ODO0ODOO 000
o0 10000y =00000 Qi::TlééZZBS::(l5 googgo

gbbooobbugiobb ool o 0bbgobbogboo
00000 ((0000000000)000000 z;=061+p2; 000
0000000000000 00O0O000 B0 000000000 (O

g

000000 logisticO O0O0OOODOOOOOODO) ......
e I
> par(mfrow = c(1, 2)) # OOO0O0 10 20000
> ## panel 1
> xx <- seq(-3, 3, 0.1)
> plot(xx, logistic(0 + 2 * xx), type = "1", lwd = 3,
+ ylim = c(0, 1), yaxs = "i", ylab = "q",
+ main = expression(betal[2]==2))
> lines(xx, logistic(2 + 2 * xx), lwd = 3, 1ty = 2)
> lines(xx, logistic(-3 + 2 * xx), lwd = 3, lty = 4)
> legend("topleft", legend = c(0, 2, -3), 1ty = c(1, 2, 4),
+ title = expression(betal[1]))
> ## panel 2
> plot(xx, logistic(0 + 2 * xx), type = "1", lwd = 3,
+ ylim = c(0, 1), yaxs = "i", ylab = "q",
+ main = expression(betal[1]==0))
> lines(xx, logistic(0 + 4 * xx), lwd = 3, 1ty = 2)
> lines(xx, logistic(0 - 1 * xx), lwd = 3, 1ty = 4)
> legend("left", legend = c(2, 4, -1), lty = c(1, 2, 4),
+ title = expression(betal2]))
- %
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i=1 ?

DDDDDDDDDDDDDDDD{@}DDDDDDDDD ...... gooo
0000 RO glm(O) DDOOOOOOODOOOODOOO

11. oo0 B+ Bax;
ooooobooood
gooooooooooo
dooooooooooo
ooooooooo g =
oddodoooooooo
ooooooooon

3. Uobooooddl: glm(..., family = binomial)

GLMOOOOODO legisticOODOODODOOOOOOOODOOODOOODOO

O0boooboooboooboobo0nD glm(..., family = binomial)

goboboooobbodad



0000000 2008-11-10 (2012-07-01 10:11 0) 9

godg..... 0000000 ;00000 ;00000 0000
0)00000 yO00O0O0OD0O0ODO0OD0ODODODO?Y OO0 RO glm() OOO
gboboboodgbbooobgboobobbuoobbboooboboon
oooooooo 2

> fit.xf <- glm(cbind(y, N - y) ~ x + £, data = d,
+ family = binomial) # cbind(JOOOO0O0O, OOOOOOODODOO)

goodboboobuodbbooobuoobuoobbUUcbind(y, N - yO

gog

Ooooooooooboooor?oobooo0o0oabyooNDOOOoOO

l1oodgoooobb yoo2b00oooobooooog N -y0oOo
0000 chind(y, N -y UO0OO0O0OOO0ODOOOO

ROOODOOOOOOO0OO0D0O00O glm(..., family = "binomial") O
goboboboboood ~0000DO00000000ooobbbooogo
Ocbind(DO000O0, 00D0D0OO0DO)YOB D0D0DO0D0ODODOODOOO
goooogo

00000000 RO glm(O) 000000000000

a4 )

> fit.xf <- glm(cbind(y, N - y) ~ x + f, data = d,

+ family = binomial) # cbind(JUOODOO0OO, OOOOOOODOOO)
> fit.xf

Call: glm(formula = cbind(y, N - y) ~ x + £, # [0

Coefficients:
(Intercept) X fT
-19.536 1.952 2.022

Degrees of Freedom: 99 Total (i.e. Null); 97 Residual
Null Deviance: 499.2
Residual Deviance: 123 AIC: 272.2

...... gbbogobugbbodgboobobuobbooboboobabn
ooboooboogo?b0oooooobooboobbonooboobonDn
Ooopooooobor2xooboooboooonDo

/

12 00000 family
= binomial O OO OO
000 default link OO
gbbO"logit" OO OO
00000000 family
= binomial (link =
"logit") DO OOODO
Oooooooooan
ooo

13. 0000 cbind(O
ogoooooo, ood
O000)Ochbind(ODO OO
O, 00ooo) ooao
OO
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- N
> plot(d$x, d$y, pch = c(21, 19)[d$f])
> xx <- seq(min(d$x), max(d$x), length = 50)
> ff <- factor("C", levels = c("C", "T"))
> q <- predict(fit.xf, newdata = data.frame(x = xx, f = ff),
+ type = "respomnse") # predict() DODOOOOOODOODOO
> lines(xx, q * 8, lwd = 3)
> ff <- factor("T", levels = c("C", "T"))
> q <- predict(fit.xf, newdata = data.frame(x = xx, f = ff),
+ type = "response")
> lines(xx, q * 8, col = "gray", lwd = 3) # JO0ODOO
> legend("topleft", legend = c("C", "T"), pch = c(21, 19))

00 —| o oo @aas 1 I

o %
00 (prediction) DO0O0O0OD0 ROODODOOOOOODODOOOOOOOO
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> fit.xf h
Call: glm(formula = cbind(y, N - y) ~ x + f, # [
Coefficients:
(Intercept) X fT
-19.536 1.952 2.022
L@ ..
J

O0OoooOoooDo0o0oDD: D0 00000000000 B =195,
P~ 195 f3~2020000000000000000O00DO0DO0ODODO
ooooooooo?

goooououuoobuodboooooooouoobboobbbbbo
Ul g uoobboooaobn:

5 = 1+ exp(—(@1 + BQ'Ii + 63]61))
5 —1 = exp(—(51 + Baz; + P3fi))
1—g
qi
qi

l—q

= exp(—(b1 + Baz; + Bsfi))
= exp(B1 + Bori + B3 fi) = exp(B1) exp(Ba;) exp(Bs fi)
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x exp(1.95z;) exp(1.95) exp(2.02f;)
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> fit.xf <- glm(cbind(y, N - y) ~ x + £, data = d,
+ family = binomial) # cbind(00OO0O0O0O0O, DOODOOOODOOO)
> fit.xf

Call: glm(formula = cbind(y, N -y) ~ x + £, # [J
Coefficients:
(Intercept) X fT

-19.536 1.952 2.022

Degrees of Freedom: 99 Total (i.e. Null); 97 Residual
499.2

123 AIC: 272.2

Null Deviance:

Residual Deviance:

O0000O0D0ODD0OO0OO0OOODDODO {6,0,0fs} 030000000000
gboboobg orooobuobooobobooobuooboboobo

000000000 * null model O residual deviance (0000 O0O0O0O)

049 000b0000b0300boobbobboobno 1230000
googo

O0000D0O0O000000ORO stepAICO DOODOOODOOODODO
OO0 AICOO0000O00O0OODOoOoOoooO

> library(MASS) # stepAIC OO O OO MASS package OO0
> stepAIC(fit.xf) # Ux + £ D UOO0OOODO

O00000000000000000000000000000 (log LY)O

devianced AIC O table DO OO OOOOOOO% 21

woaa b P BT e
NULL 1 -321.2 642.4 499.2 644.4
f 2 -316.9 633.8 490.6 637.8
X 2 -180.2 360.3 217.2 364.3
x + f 3 -133.1 266.2 123.0 272.2
FULL 100 -71.6 143.2 0.0 343.2

OO0DO0Db0o0o0o00O0ob0oDOoDO0 x+f0000AICOO0OOO0ODO
gobbboooobobooood

- N

/
Deviance 10O 0ODO0OOO0OO0OOOOOODOOO 1000000 null model
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oooooooooogo
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4 N

> d$warizan <- d$y / d$N
> plot(d$x, d$warizan, pch = c(21, 19)[d$f], ylim = c(-0.05, 1.05))
> dC <- d[d$f =="C",] # £ ==C O0ODOO
> abline(lm(warizan ~ x, data = dC), lwd = 3)
> dT <- d[d$f == "T",] # £ ==T 0O OO
> abline(lm(warizan ~ x, data = dT), lwd = 3, col = "gray") # OO
> abline(h = c(0, 1), 1ty = 3) # q =0, 1 000
— 0 00IDOO T 0 e
@ _|
o
g |
S
%90
o _|
o
N )

000000000000000000000000000 200000
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> par(mfrow = c(1, 2)) # JOO0O0O0O0OO
> plot(d$x, d$y) # 00O vs OODO
> plot(d$a, d$y) # OO vs OO0
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> fit <- glm(y ~ x, offset = log(a), data = d, family = poisson)
Call: glm(formula =y ~ x, family = poisson, ...(0)...)
Coefficients:
(Intercept) X
0.9749 1.0345

Degrees of Freedom: 99 Total (i.e. Null); 98 Residual
Null Deviance: 261.5
Residual Deviance: 81.66 AIC: 650.4
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