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data3a.csv 0 CSV (comma

oOooood
data frame d OO 0O

separated value) format file 0 0 0 0O

> d

RODOODOOODOOODODOO:
y x f

1 6 8.31 C

2 6 9.44 C
> d <- read.csv("data3a.csv")

3 6 9.50 C
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frame (00O00D0O0) 0000 99 710.86 T

100 9 9.97
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EECIEEEDEEEEEEHEEEEECER
data frame d 0000 : d$x, d$y

> d$x
[1] 8.31 9.44 9.50 9.07 10.16 8.32 10.61 10.06
[9] 9.93 10.43 10.36 10.15 10.92 8.85 9.42 11.11
...0ooo...
[97] 8.52 10.24 10.86 9.97

> d$y
[1] 6 6 61210 4 9 9 911 610 6 10 11 8
[17] 3 8 5 5 411 510 6 6 7 9 310 2 9
...0ooog...
[971 6 8 7 9
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> class(d) # d O data.frame OO0

[1] "data.frame"

> class(d$y) # y DODODOUOOD integer UODO

[1] "integer"

> class(d$x) # x DO0O0OO0OO0O0OOO numeric OO0
[1] "numeric"

> class(d$f) # OO0 £ OO factor OOO

[1] "factor"
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> plot(d$x, d$y, pch = c(21, 19) [d$f])
> legend("topleft", legend = c("C", "T"), pch = c(21, 19))
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data frame d 00 00O : d$f — factor type!
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> d$f
[tf]ccccccceccecececcececcecececcecceccecceccecceccceccec
[261 ccccccccceccececceccececcecceccececcecceccecceccc
B TTTTTTTTTTTTTTTTTTTTTTTTT
[76] TTTTTTTTTTTTTTTTTTTTTTTTT
Levels: C T
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data frame 0O summary()

> summary (d)
y X £

Min. : 2.00 Min. : 7.190 C:50
1st Qu.: 6.00 1st Qu.: 9.428 T:50
Median : 8.00 Median :10.155

Mean : 7.83 Mean :10.089

3rd Qu.:10.00 3rd Qu.:10.685

Max. :15.00 Max. :12.400
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> plot(d$f, d$y)
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fER — RRI BRERBET2\BEETIL
o ER: INBLEH
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D D D D D D D D D D D D D o R FRIF (linear predictor):
00000000 (BEZEHODTHE) = EH (YDR)
+ (RE1) x (GREAZ#E 1
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GLMOOOO0OODOO0D0 OOoooDo000oOoOoOoooOooon

R C—MRALIEFETIL: gln() B

=i ALBER NSIA—Y—E
(BEER) NI X—A 9% rbinom() glm(family = binomial)
s i) rbinom() glm(family = binomial)
R7Y U rpois() glm(family = poisson)
BOTIEDH rnbinom()  glm.nb() in library (MASS)
(Efg) HY<IHHE rgamma () gln(family = gamma)
ERDH rnorm() glm(family = gaussian)

e glm() THEXZEERSFHIELELUANEH D

e GLM R ERE)E - EEIF - DEOH - K7V @R - AP RTF1v Y
EREOMD TLEHDH] EEXTELIVDE

o SHIER7Y VEIF &#FE>7% GLM 23BN LET
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Ai = exp(fB1 + Box;)
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glm() DOOOO glm() DOODODOOOO
HERZBNT2F T b

>d A WEIMDIEE

yoox 1 fit) <-(glm)
1 2 :.;11l 2 v ~ P
2 ’ : — : : —_n n
3 & 950 C family =(poisson(link = "log")),
...0o000... data = d

99 7 10.86 T
100 9 9.97 T

oooo!
> fit <- glm(y ~ x, data = d, family = poisson)
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glm() DO0OOOOOOO
e family: poisson, 0O OO BENHIIRT Y V27
oad e
ES o
= o, .
e link O O: "log" e L'";E?fg
e JOODO ([][]D oo z) a IR
000y ~x00000D0 lo >,
og #_‘o.o"/ o o o
o 00000 z=8 + for BEREH
b,p 00 0000OODOOOO
o DO0DOODOD AOODOO log(A) ==
000 A= exp(z) = exp(1 + fox)
o JDO0D 00D ANDOUDOOOOOO: y~ Pois(\)
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glm() DODOOODOOO
> summary (fit)
Call:
glm(formula = y ~ x, family = poisson, data = d)
Deviance Residuals:
Min 1Q Median 3Q Max
-2.368 -0.735 -0.177 0.699 2.376
Coefficients:
Estimate Std. Error z value Pr(>|zl|)
(Intercept) 1.2917 0.3637 3.55 0.00038
X 0.0757 0.0356 2.13 0.03358
...... (oooo) ...
IRl Coo000000 000 2015 (2) 2015-05-26 29 / 40
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glm() ODODOOO
> fit <- glm(y ~ x, data = d, family = poisson)
all: glm(formula =y ~ x, family = poisson, data = d)
Coefficients:
(Intercept) X
1.2917 0.0757
Degrees of Freedom: 99 Total (i.e. Null); 98 Residual
Null Deviance: 89.5
Residual Deviance: 85 AIC: 475
0O0Oo00O0000 000 2015 (2) 2015-05-26 28 / 40

ogoodooo

Po (Estimate 0.0757, SE 0.0356)

(Estimate 1.29, SE 0.364)
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goooog
> fit <- glm(y ~ x, data = d, family = poisson)
Coefficients:
4. 00000000000 D0O0OO0o0ooooOoon
(Intercept) x
1.2917 0.0757
> plot(d$x, d$y, pch = c(21, 19)[d$f]) # data GIMOOOOOOOO
> xp <- seq(min(d$x), max(d$x), length = 106>
> lines(xp, exp(1.2917 + 0.0757 % xp)) . .
SR . o0 +000 ODOOoOoOooOoono
goo0oooooooobooon %o
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7 T T T T T
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d$x
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00000000000 OoooooooOoooo GLMOOO0OO0O0OO00D0

OO0O000 f, 0000000 glm(y ~ x + £, ...) 00OO
J . .| D0DD0ywO0DADO00DOO00DOO0 O
a] L — ooooo > summary(glm(y ~ x + f, data = d, family = poisson))
B T T plyi | Xi) = yi!
00 i000 A00000000 Coefficients:
Estimate Std. Error z value Pr(>lzl)
Xi = exp(B1 + Bax; + Pad;)
(Intercept) 1.2631 0.3696 3.42 0.00063
e fs000D0OOODOOD x 0.0801 0.0370  2.16 0.03062
e 000000 £T -0.0320 0.0744 -0.43 0.66703

_J 0 (fi=cODD)
dz—{l (i—toooy || o (oooog) ...
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x + £ 000000 dodooooooooooootododdd
> plot(d$x, d$y, pch = c(21, 19)[d$f]) # data
> xp <- seq(min(d$x), max(d$x), length = 100) o fi=C A= exp(1.26 +0.0801x;)
> 1::Lnes(xp, exp(1.2631 + 0.0801 * xp), col = "blue", 1lwd = 3) # C o« fi=T: \ = exp(1.26+0.0801x¢ _0_032)
> lines(xp, exp(1.2631 + 0.0801 * xp - 0.032), col = "red", lwd = 3) # T
. = exp(1.26 + 0.0801z;) x exp(—0.032)
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