_uIm
FBNE

| ) u
O S S R I S N

Rifi 5 SR
CEAE §EE£5fsnéé,\'§1§u 82

- () Yénchang Zhao # Pl B ¥

R and Data Mining

Examples and Case Studies

/ YU T AR

w17 China Machine Press



® 00000

Rt 5 S a2 b
o {E SCER FR 48 BA 22 45

() Yanchang Zhao # [ifi ¥ if

Sped

R and Data Mining

Examples and Case Studies

Mot T A AR

China Machine Press



EHEMS&E (CIP) #iE

R ES SEUIESIRRESCEAIZSHEG] / (1)) XEEE; MR, #JH5iE . —dbs: FIMT
Hihtt, 2014.8

(HHENEEEMAS)

H42FZ: R and Data Mining: Examples and Case Studies

ISBN 978-7-111-47541-5

[. R IL.D & @ F--—- @ F--- . O BFES-EBFgHH @ KEXSE
IV. ® TP312 @ TP274

rhE AR BE CIP #dEZzE (2014) 28 170002
FEAEIZS: BE=: 01-2013-6000

R and Data Mining: Examples and Case Studies

Yanchang Zhao

ISBN:978-0-123-96963-7

Copyright © 2013 Yanchang Zhao. Published by Elsevier Inc. All rights reserved.

Authorized Simplified Chinese translation edition published by the Proprietor.

Copyright © 2014 by Elsevier (Singapore) Pte Ltd. All rights reserved.

Printed in China by China Machine Press under special arrangement with Elsevier
(Singapore) Pte Ltd. This edition is authorized for sale in China only, excluding Hong Kong
SAR, Macau SAR and Taiwan. Unauthorized export of this edition is a violation of the
Copyright Act. Violation of this Law is subject to Civil and Criminal Penalties.

A AP Elsevier (Singapore) Pte Ltd. $AW R T\ Akt 7EchE Ak Py s ik
&7, ARPRTEFEEN (FEEFERITEHRX, B TR REEKX) HRRRENTHEES.
AEFOZHO, WAHBEREFESGE, BZERZHIR.

APBEHEWA Elsevier PifhirE, TirEERNEHE.

AR EENGUEER R TESTHRESHE, #B4tT R ATEIBZHEN AR, RESREIRIR
¥, #REE T RCE FARBUESEE R .

AHPHRES . AELH, EAINSLMNARFRIRIEROIIREE, ERBREEE, S4a8EEH
TR A . BUBISESUEHHRAR, USRI TR TR L.

HM AT MU DMl AR Csthssmix s 7 Al 22 8 fEgHES: 100037 )

FHESE: BEE DHERRT: BE UL

Bl Rl JbEEREEIRIERA S Rz R 2014 9 HEE 1 RS 1 RETRI
F  A&: 185mmx260mm 1/16 Hl  8k: 13.5

+ 5: ISBN 978-7-111-47541-5 E fr: 49.00 7¢

FARS, e T. BT, WA, dAELTHABR
EM ML (010) 88378991 88361066 #AML: (010) 88379604
W H#E: (010) 68326294 88379649 68995259 #A 154 hzjsi@hzbook.com

RBALETE - @RER
R KB hin¥ A ha
AN EAEAE: KRBT ESN ok / Mk






| HRAE R
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BHE SR A 7= A LRt LA A 8ol . BB B0 SEPRTE KON HESh D i, B IT A R A
BEHBEDN T, Rl BEF TAMBLSERFRY S, RIEFRE S HF R EELS
FrEE R MBON TEARGEH T SHIE EIES . BRTFERECE R 1Sy 1 5 E ST ik
PRI TR Z —, FEARBTFEARN P EAS 2] T RBE & B bk

ABAR—AAIRERSH, EARANAEIRIZHEORABEMEL, WEANH RIE
HE S AR RN, -GS BAGT RN A T R A S R AR 8 o
Prep A, SCRITESR . AR AGEE R B A BRIZH A R BT O REMAR, BildsarH
N HBAERBIHTRE 2L T R BXR . REULEFG, @58 e R A — 28
RBAEAZ IR ARTE R S TR M RASH, GFERE. 23, KB4, R )53
Préf. AEREEEEL ¥ RIETHA.

ARRCIERERA R IEFME R, Bl e aE8aT LA CRAN Mt b TF#. R
FABEARS, Frifis Uiz, afEywsE, gt By, Mg, M
{EEA REF TSI TRt AB ik RS 25X 2R Z 4k

BB E RS R P — A TSP MSR E RAMM A, BT B AR S
M TREEACFAR, ABrEEERS R, EEAAEE AR WA,

A
20146 A 98 FTihELxs



ARIMA (Autoregressive Integrated Moving Average )

ARMA (Autoregressive Moving Average )

AVF (Attribute Value Frequency)

CLARA (Clustering for Large Application)

CRISP-DM (Cross Industry Standard Process for Data Mining )

DBSCAN (Density-Based Spatial Clustering of
Application with Noise)

DTW (Dynamic Time Warping)

DWT (Discrete Wavelet Transform)

GLM (Generalized Linear Mode)

IQR (InterQuartile Range)

LOF (Local Outlier Factor)

PAM (Partitioning Around Medoids)

PCA (Principal Component Analysis)

STL (Seasonal-Trend decomposition based on Loess)

TF-IDF (Term Frequency-Inverse Document Frequency )
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(1

ABFENAMA R TAETHEIEIZHE, 45 H7E R S0 EEEZ 38 2) 68 19 7F 2 61
F. UEIAEEZNAGRNER. ABEaERE . FRARMEZEMER R TR
BAE g oo o H 6 BR I2 00 TR0, FRAMEE EH C 2 R &2l KBz m iR, JFE
Bt RIES . RAOTAEREWE L XA E L M ALEMAIHPTTE S50 A R 2178
FAZI A

AT FEA R — KT ARSI B AR MBOR, A4 SO 12 408 69 1 72 A ) i
A, FR, BENHARIET, DRHETHREZIEN AN R BEFE, REFESFU
P, AT e B A AR A ok ELA T B i LA B gk

1.1 HiEEZHE

R FZ PR KB AR RS Hh e A R AR 93 72 [Han and Kamber, 2000], $dE 424 & —
A R A S AERE, AfEgE . HlaRE] . RERE . BRI A B
¥Rz e e 2 Erha s T, Bl E . SR, 8 E A EARTIL.

AR FEEARQFE L ST, R BN , SCHMM , FH 8. BE
M R SCASZ I, R I E EA% — e A ER a5 [ 46 3 A g IR o 7 . AR T i
B2 KT RIS A B AR M A 0T LU S5 L BAR 128 19804 [Han and Kamber, 2000;
Hand et al, 2001; Witten and Frank, 2005]. CRISP-DM (Cross Industry Standard Process For Data
Mining, BHAEAZHE AT LR EDRR) O — P ELN AT BRI R S 6 HF =
BrBe: o5 PEfE, BOEERAE . BOETALE, @A, HEAE . ABNESEEERE, H
A A B A AR IR R AR DAL . A B RRE 2 TRAR ISR BT S %
5515 P MTELRNR.

12 R

R ® [R BLOIFRHIBA, 2012] B—4EBHRE, EEATFHEIHTEMSETHE, TR
KEGEHHFHE TR, RATREbESRFaOERR#T R, 8F 201248 1H,
CRAN ®# 7t oh B 4O T K20 4000 MEFAL., BEXTF R WIEMNBATLIZ% ( An
Introduction to R ) ® ( Venables et al., 2010 ) 1 { R Language Definition ) ® [R #.L>FF & HIBA,

http://www.crisp-dm.org/.
http://www.r-project.org/.
http://cran.r-project.org/.
http://cran.r-project.org/doc/manals/R-intro.pdf.

@000

http://cran.r-project.org/doc/manuals/R-lang.pdf.



2010b], XHIAFESAT LA CRAN [ EIRE. R B4 ZM A TAARF M Tk 5

T HE B P SR e PR B T S A R BRIP4, CRAN 24t T{ES5 A (Task Views) ©,
BT A A R PG AR AL AT S5 A 2UR K . 5 BERIZIAH K JLAME S5 B 2

Q PLER2E T MG+ .

Q BESTAMARESER,

Q B[] 7 30 437 .

Q Zx4it.

Q 25 (| %548 5347 o

F—NFKF R EHBAEIZHAIATTHE T2 ( R Reference Card for Data Mining ), B2t
T—EREOHTRIEZHEN R BFaMEBNRS|, HREDGEHITHE. BFaRATT
LAM http://www.rdatamining.com/docs | F#,

EEMETHEZXT R WFEHARFE, ATLSESE 15 ERERER.

1.3 HiE&E
AT R P A A A B P E AR AR

1.3.1 iris ¥iEE

TEVFZ R E VE ThERAE iris BB 5 0O 268006 . BB 3 Fh AR [F 2R 5 B AE

i 50 MREARAEH AL [Frank and Asuncion, 2010], A i— b2 5 5 4B Fh R LR
L2 | 5rEE, ERAFRERAELRMERT B, XM EARERS T 5 MEtE:

Q Sepal.Length (765K BE), B2 cm, ‘

Q Sepal. Width (FE# TR ), HAIZE cm.

Q Petal.Length (FEMRK ), ¥R cm,

Q Petal. Width (ZEMFEE), HALR cm,

Q #2: Iris Setosa (IIFR). Iris Versicolour (Z¥A &), LA Iris Virginica (47 8

TEE),

> str(iris)

‘data.frame’: 150 obs.of 5 variables:

$ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ..

$ Sepal.width: num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ..

$ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ..
$ Petal.Width: num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ..

$ Species: Factor w/ 3 levels "setosa","versicolor",..: 1 1 1 1 1
11131 3

©  http://cran.r-project.org/web/views/.



A ¥/ 3

1.3.2 Bodyfat ¥i#E&%E

Bodyfat ${#E 4 ti mboost 1 [Hothorn et al., 2012] &4, ZEIRERE 71 17, BT
E—NEPER. BIEEEE 10 FIBEEEIE.

Q age: i,

0 DEXfat: A DXA R BAIRE, WA,

Q waistcirc: .

Q hipcirc: Rl

Q elbowbreadth: A%,

Q kneebreadth: BEFE.

Q anthro3a: — A A & ) %F B0f

Q anthro3b: =I5 A fA & Y X B0

Q anthro3c: — 3 A A & X E5OF

Q anthro4: =I5 A {4 & (4 X550 .

DEX fat F{EL A 38 1o HC Al 4 728 & T 15 2

> data("bodyfat", package = "mboost")

> str (bodyfat)

‘data. frame”’: 71 obs. of 10 variables:

$ age: num 57 65 59 58 60 61 56 60 58 62 ..

$ DEXfat: num 41.7 43.3 35.4 22.8 36.4 ..

$ waistcirc: num 100 99.5 96 72 89.5 83.5 81 89 80 79 ..

$ hipcirc: num 112 116.5 108.5 96.5 100.5 ..

$ elbowbreadth: num 7.1 6.5 6.2 6.1 7.1 6.5 6.9 6.2 6.4 7 ..
$ kneebreadth: num 9.4 8.9 8.9 9.2 10 8.8 8.9 8.5 8.8 8.8 ..

' $ anthro3a: num 4.42 4.63 4.12 4.03 4.24 3.55 4.14 4.04 3.91 3.66
$ anthro3b: num 4.95 5.01 4.74 4.48 4.68 4.06 4.52 4.7 4.32 4.21

$ anthro3c: num 4.5 4.48 4.6 3.91 4.15 3.64 4.31 4.47 3.47 3.6 ..

$ anthro4: num 6.13 6.37 5.82 5.66 5.91 5.14 5.69 5.7 5.49 5.25 ..
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B NS il

A B B AT SR EIEF A R 1, LU R W2 G H B kX 6+, &%,
FRATH 2 o R W SARAFS) Rdata SCHFIF M .Rdata SO NEE R MR 0960 F; SR 4 B8R
M .CSV 3Cff . SAS ¥udfE /. ODBC ¥4l JF LA X EXCEL X A S S MR, sEEET
i B 2 6 THAE S A5 S H TR N 27 LA2% (R Data Import/Export ) © [R .0 FF & HBA,
2010a].,

2.1 RETWHRFSME

R B9 08 0T DL i PR %L save() PRA7 4 Rdata SCHF, I B AT LI i pR %X load() 5 %548 i
P R . 7EFEARISS, R rm() X a A R PMHER.

>a <- 1:10

> save(a, file="./data/dumData.Rdata")

> rm(a)

> load("./data/dumData.Rdata")

> print(a)

[1] 123 456 789 10

22 CSVXHHMFSAESRH

T BT T — %00 dfl BEEHE, JFilid s write.csv() # HAREE B —1> .CSV
SCfF. SRIG, {8 BRE read.csv() FHELHRAE dfl ink B BURHE df2 .

> varl <- 1:5

> var2 <- (1:5) / 10

> var3 <- c("R", "and", "Data Mining", "Examples", "Case
Studies")

> df1l <- data.frame(varl, var2, var3)
> names (dfl) <- c("VariableInt", "VariableReal", "VariableChar")
> write.csv(dfl, "./data/dummmyData.csv”, row.names = FALSE)

> df2 <- read.csv("./data/dummmyData.csv")

©  http:///cran.r-project.org/doc/manuals/R-data.pdf.



