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XFEFMEENL (support
vector machines, SVM)
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SVM/RIE
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MESEARERRE
max margin(w, b) = max ; ;e distance(w, b, x;)
1
> max1srinslvrf::||7” (w'x; + b)
st. wix; +b)>0,y;, = +1,forVi=1..n
st.wlx; +b) <0,y; = —1,forVi=1..n
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Species
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ggplot282IFIEL=E
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= o . $ge factor(Species)
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SVMERZY (e1071)

SVMERENEESE:
2% BX
formula v~z + 1o + ... + 7, REBTENRTE
data SERRYEESE

type

kernel

325 C-classification(default)/nu-classification; XZA4335: one-classification; [E]J3: eps-regression(default)/nu-
regression

linear/polynomial/radial/sigmoid



B{RECINTAE

install.packages('e1071")

library("e1071")

library("ggplot2")
ggploft(iris,aes(x=Petal.Width,y=Petal.Length))+geom
_point(aes(color=factor(Species)))

subdata<-iris[iris§Species |="setosa",]

subdata

subdata$Species <- factor(subdata$Species)
subdata

modell <- sym(Species ~ Petal.Length + Petal.Width,
data = subdata)

plot(modell, subdata, Petal.Length ~ Petal.Width)
summary(modell)

Petal Length

SVM classification plot

10 12 14 16 18 20 22 24

Petal Width

virginica

versicolor
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XGBoost2® I (eXtreme Gradient Boosting) #himtkERA, RUMBTFZERERERANIAZ
—, HBREBE. EEAFIEHTooosted tfreefI TH, ERBHAIRIR&EFHFIRboosted free T A
B. TEHRIEXCBooSIHM B2 R3E: OEREBEE QBMFERE OFZE, Mt {1#HTHENA.
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2 SIXGBoOSIZ BT, BANEREAPEEREN. ERFITARIGES ML IRMMAS, NKETH
KR, FAAEHNEE RS BERETHAS. BINXGBOOSIEI 4 KB I3 (CARTR)HTHSE . M
W27, BB NCART. M, BIEHARPER. MERIHTH 0 2 B SR8 4.
A 1 19 5| — BICARTI AR AL,

BN ER. R . BPERITHRA S E treel
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[~ E)

tree2
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f @ )=2+09=29 f &P )=-1-09=-19

HONAMEN FREPMRRNERARZ AT S, FETEREXFFERINAE. AUEATERFITTE. AT
B, BYARRESHTIURRS 2 ETN. Hhtree RIT/NBAEMNTUN 2 ER2, tree2xf/NBERTN 2 EH
0.9. Mi/NBENKREFERF[AEN2.9.
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03/ 1:/?(, l:l\;%:;il%\a:g "t ?EISNG,LINNERS;TY

XGBoosTE’ﬂ’f%Dﬁ&i%‘ﬁE, EARE:
REFHL AR, RE#hH TS EREK—BEN, SR N— 1K, ELEZ2S— PR Ef(x), =& L

XTI A 5 2E o
HBANVNETZRFEARD, RMNEZFON—MFEEAN D E, EXHMEREBINHRNFFLE, EERNP%EE

HEH_AHTER, ST ERANE Ak
FRARE B SRR RS SRR R R AR .

= Start from constant prediction, add a new function each time
y(O) —0

i = fie) =90 + fulw)
9P = fu(e) + fa(ms) = 9 + falas)

gvgt) = 22:1 fk(xz) — @gt—l) + ft(il?z)é\ New function
> &

Model at training round t Keep functions added in previous round

RNMMAERS—HMAGA FR? ZEREEIFEEEN, EBH— f RESRINWEFRFEIERAKH
B - 18
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02 HUEIEESAE ANEE TS

install.packages("openxisx”)
library(openxisx)
wine =read.xlsx( “winequality-red.xlsx” ) #15ZBV 3z

train_sub = sample(nrow(wine),7/10*nrow(wine))
train_data = wine[train_sub,]
test_data = wine[-train_sub,] #F &R 2 il EFN KR,

Eb {51973

2%
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PART THREE
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O 3/ X g b O O S tgfm 5 - :%:: ?EISNGXL;NIVERSITY

WZRE R B IR T
library (Mafrix)

# BT EEL IER
traindatal <- data.matfrix(train_data[,c(1:11)])

# FAMalrixg®g £, KsparseS#ig B NTRUE, ¥ BT E
traindata? <- Matrix(fraindatal,sparse=T)# BZ& &
tfraindata3 <- frain_data[,13|# B & &

# FETEMATEFE st

traindata4 <- list(data=traindata?2,label=traindata3)

# MEE A E T xgb.DMatrixxt 5, LEXN 2 HETER
dirain <- xgb.DMatrix(data = fraindata4$data, label =
traindata4$label)

/A4S



03’ xgboost=CHj AT TR

Mz EE BB HE T AL 2E
# BT EE L ER
testsetl <- data.matrix(test_data[,c(1:11)])

# FEAMalrixg® £y, KsparseSEig B NTRUE, ¥ BT E
testset2 <- Matrix(testsetl,sparse=T)

# B RHET =1 Anumerictestset3 <- test_datal,13]

# FETENRTEP E st

testset4 <- list(data=testset2, label=testset3)

# MER A FE ERIxgb.DMatrixxy 5, MIEXS R A B A
dtest <- xgb.DMatrix(data = testset4§data, label = testset4§label)

26



03’ xgboostsLHi ALY

5 PEKING UNIVERSITY

SRR T RER

xgb <- xgboost(data = dtrain,max_depth=6, eta=0.5,
objective="binary:logistic', nround=25)

pre_xgb =round(predict(xgb,newdata = dtest))
pre Xgb B— 1M KESF ?L}')TJ”C’EEPE’JE%/\%&E’]O—1 o=,
FBINPMREAOMREKZINIERA “RERE™ , BIPRENNEK

FIMIERA “BRE"
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03’ xgboostsCH N B S

> pre_xgb
[1]100000100000000000011212001010001000000010000001100011000100
9]0011100001111000100001111111001111000000010111110011111111
1770110101000110100101011101101101200101000000001111010011100
75100110010110100100000110000010011110000112100000000000010111
31001101011010000111111000111111001010010101111110110010001
L1 i i 3 W s 1 e 1 5 190 o T e U 0 1 O O B o o
991111111110110110111111010010001101001011111110111011111001
770110001100110001101021212111111000111101001010010011110101111
)

[
1
1
2
2
3
4
4651 0000001101100111

3
9
4
0
6

)
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