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ERIESH, B gln() FATERERANUE, glm() BRIECE AR

glm(formula, family = gaussian, data, weights, subset, na.action, start = NULL, etastart, mustart, offset,
control = list(...), model = TRUE, method = "glm.fit", x = FALSE, y = TRUE, contrasts = NULL, ...)

gln() RN EESEIFR

Z8 B

formula TREBPRIEERIAT

family PEEE I, ZHMEIT: binomial(link = "logit")
data  B¥EEE
control FEHIGLMILE BIFZEHIE &
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data(iris)

iris?2 < iris[iris$Species = "virginica", ]
iris?$Setosa < ifelse(iris2$Species = "setosa", 1, 0)

Ir < glm(
Setosa ~ Sepal.lLength + Sepal.Width +
Petal.Length + Petal.Width,
family = binomial(link = "logit"), data = iris2)

predict(
lr, iris2[c(1, 2, 51, 52), 1:4], type = "response")

1 2 51 52
1.000000e+00 1.000000e+00 2.220446e-16 2.220446e-16

summary(1r)

Call:

glm(formula = Setosa ~ Sepal.Length + Sepal.Width +
Petal.Length + Petal.Width,
family = binomial(link = "logit"), data = iris?2)

Coefficients:
Estimate Std. Error z value Pr(>|z|)
-6.556 6061950.495 0
9.879 194223.317
1.418 92924.482
-19.054 144516.044
-25.033 216059.004

(Intercept)
Sepal.Length
Sepal.Width
Petal.Length
Petal.Width
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NTRNIZEE (X,Y), HEEHER2169:
P(X=x;,Y=vy)=pi, 1=12,...,n; j=12,...,m (11)

NWIZEfHE H (Y| X) FRoEEA X S N Y BIAREME, & XaR:

n

H(YIX) =Y pH (Y]X = z;) (12)

1=1

MM (information gain) TR ECHIRHE X X T2R Y BN EERIBOERE, WRIE A X T8RS D HE S @
G( A), rJCIHEBEERRM H (D) MEARHE A BRI NAERM H (D, A) ZZRKKR:

G(D,A)=H(D)— H(D,A) (13)
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A/ RRABRE O EIEE, THRZR RN TRGVERE . BCHREENRSHE H (D),

9 9 5 5
= logs - — 2 log. > — 0.94 14
14082 77 — 7082 7y — 0940 (14)

B RA A 3 MEEAY: R, “RIVR 2R, WILECHIZE R RIS, RIEMKER H (D, A),

Xt

H (D, A) :%H(Dl) T %H(Dz) + %H(Dg)
_5 (_Elogz 2 Zlog, E) L0 (_Elogz 3 210, 3)
14\ 5 82F 5 82E | T\ 582y T 082 (15)
+ il (—élo 2 910 9)
14\ 482y 4627y

=0.347 + 0.347 + 0 = 0.693

HH Dy, Dy M D3 2 3l3RRmHRBUE IR, “M"M“Zn"NHF RS, NECHZRRIHIEHE ~, RGHIRHY
%M G (D, A) = 0.940 — 0.693 = 0.247.
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4(D) = —glogy 74 = 1082 7 — 7gloe 4 (17)
0.247
JFEPSeiEaE r ) — 1 g Y ©
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PX==z;)=p;, 1=12,...,n (18)
NIFENLZ & X B Gini F580E U
Gini (p) = Zpi (1—pi)=1- ZP? (19)
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BRHIE A B n HEUE, 7]PURFEHRERIT

D1,D,,...,D,, NWHECHFE ABURTHE ~, #dE% DY
Gini f8280E X

(20)

Gini (D, 4) = ) "D“ Gini (D;)
1=1

NAFAIE“ R HY Ginid 1824
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:13 Gini (D1) + i Gini (
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A2 A AERIE 13 DRIRERMEIEFIME A, il middle|64, 65], middle]65,68], ..., middle[83,85], BN, E+E
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14
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=0.393 + 0.545
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Algorithm 1 CART Bix

9.Q

Require: #E5% D, FHE&R A, HIH €
Ensure: X5RM Tree
1: procedure CART(D, A, ¢)

2:

10:
11:

Tree < {}
if All data in D belong to class Cj, then
Tree <+ single node with class of Cy
terminate
end if
for all attribute D; € D do
Compute information gain if we split on D;
end for
G in < Minimum Gini

/ /& X

12: end procedure

1: procedure CART(D, A, ¢)

10:
11:
12:
13:
14.
15:

/ /& EX

if G,in > € then
C < Class with most examples
Tree < single node with C
terminate

end if
Apest — Best attribute with G,

Tree «— Create a decision node that in the root with
Abest

D, + All sub datasets of D based on attribute A4;.;
for all data D,; € D, do
Treey; <+ CART(Dy;, A, €)
Attach Treeg; to the Tree
end for
return 1'ree

16: end procedure
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RIS T INFRAEAKIL, AR 2] —1 100% MBI 728, FIREARRVIRENIEERITEAIT e R, B0 e A48+
AMHMPAZ S, [HR2WMRINGHEAPEE 7 —E550R, ZREIMmIER, XEERES 100% SRR 1, X4
TITIEIR, KL, N 7 EORIX R, BAT R 2 2R AR R BE TR, X ME LIS AR < MBS
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DJURMBIBIR A ZRhATE, (HHEEIEEN 7o BRI 8 R, B —8 T M1 s N8Oy | T, ¢
BT MR, X PHFHREIEE N, MEARR, HPEHESE c WEREIEE N 1, WA PUE SRR ST R 5%
PRIECH -

Loss (T, a) = Z N:H; (T) + o|T| (23)

HA, o> 0N28, H,(T) WMT oAt ERZRE, EXHERiIiCi:

E(T) =" N,H, (T) (24)

Loss (T,a) = E(T) + a|T (25)

Hrp B (T) BB AE IR ERIPINRZE, o T| RoERRE R E, 3 o KK, EWREDA A BEIEFEE R E RN
Rt (M REb), ke, EWREDAN RSN TIIZRERIANNR Z 5 MBS B R RN, = o HYE
s, FAr]A] PUSIT s/ MR R BRI BRI 21| e 2L I PR TR
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ERIESH, BAIHH rpart CLAERY rpart() BRECERRER, rpart() BZEE XA

rpart(formula, data, weights, subset, na.action = na.rpart, method, model = FALSE, x = FALSE, y = TRUE,
parms, control, cost, ...)

Z 5 il

formula I TRROURFHERY 72 (BUEHERE)

data SAEEE

weight EIpsia:NES R ES

method JURPEN{E : %52 “anova”, HEAY: “class”, WHIELGHIREE): “poisson”; DML “exp”s
parms AEREME =18 iR, e, 2ERINEETT,

control 72l rpart BIARITREAIZEL (1L rpart.control)
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rpart.control(minsplit = 28, minbucket=round(minsplit/3), cp = 0.81, maxcompete = 4, maxsurrogate = 5,

usesurrogate = 2, xval = 10, surrogatestyle = 0, maxdepth = 36, ...)
2 Wi SAIME
minsplit 1T 73819 s TRV e/ IVEEAR R 20
minbucket 19 P TR VRN e/ IVEEAR RN minsplit/3
cp R E 28, AT aesisek R E 0.01
maxcompete FE 5 1 H R B B2 5 R BN B 32 SR IR B DAY 4
xval BT TR 10
maxdepth MR AKIRE (3212 Ml as EscR R PFE30) 30
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library(rpart)

dst < rpart(
Species ~., iris, method = "class",
parms = list(split = "gini"),
control = rpart.control(minbucket = 1))

printcp(dst)

Classification tree:

rpart(formula

ss", parms = list(split = "gini"),
control = rpart.control(minbucket = 1))

Variables actually used in tree construction:

[1] Petal.lLength Petal.Width

Root node error: 1068/150 = 0.66667

n= 150

CP nsplit rel error xerror xstd
1 6.50 0 1.00 1.15 0.851801
2 0.44 1 0.50 0.61 0.060161
3 0.02 2 0.06 0.09 0.029086
4 6.01 3 0.64 0.09 0.029686

§ 2\

Species ~ ., data = iris, method = "cla
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JFR] AR plot() BREETIIA ACHYREERY, HAERIREm AR, HF R PIHAH rpart.plot BELHHY rpart.plot() KZZ2
il A2 BB SEIRY R SR, rpart.plot() & X U0 | :

rpart.plot(x = stop("no 'x' arg"), type = 2, extra = "auto", under = FALSE, fallen.leaves = TRUE, digits = 2,
varlen = @, faclen = 0, roundint = TRUE, cex = NULL, tweak = 1, clip.facs = FALSE, clip.right.labs = TRUE,
snip = FALSE, box.palette = "auto", shadow.col = 0, ...)

e type: REIZEAL: 0-4 L5 RAERE (BAARSXIERABISCR), BOME: 0
e extra: ,,\\EI’J%DWMDM: 0-9 H 10 #frJEE(E (EWFEISRS), ERIAME: 0
* under: hx#’\%lﬁ“ﬁﬂ:? il (2 extra > 0 AR, BAIMME: FALSE
e fallen.leaves: JESIEJRENE RATEM TR, BRIME: FALSE

e branch: *X‘Tﬁﬁ"]ﬁﬂﬁ (0-1 ZIF]), ERIME: HBUAT fallen.leaves

e digits: ZUEME REL, BRIME: 2

e varlen: EXTFHEKE, ERIAME:

o faclen: KR EX TR, #U\@ 3

o cex: XFHIR/N (NLL FZoRBaHHE), BOME: NULL
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library(rpart.plot)
rpart.plot(dst, extra = 1)

setosa
50 50 50

(yes |-Petal.Length < 2.5-{no |

versicolor
0 50 50

;Petal.Length <5

Petal. Width < 1.8

virginica
024

W setosa
W versicolor
W virginica

28



SRR el

AEMRH \@G)@@\ 2R
R © Ji5% Leo Van



https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://leovan.me/

