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Iris Species Data Set  (http://archive.ics.uci.edu/ml/datasets/iris) 1% 3 FEFD Iris (7 ¥ x) % 50 fll{kic>
W, Sepal (., 7<) DR L, Petal ({EFf) ORI LIREZFHNL R %2 T L 02T -2y FTH 5,

WEMAART =Xty b LTHEINTE Y, st(ins) TZ DT — XGERHERT 52 LB TE 5, 1114
5 DD B 7Y 1 flE{AZ & iC Sepal.Length, Sepal. Width, Petal.Length, Petal. Width, Species 233 A, T\ 5,
1% D Species % Iris DFfEFHD Z & TdH Y, Iris setosa, Iris versicolor, Iris virginica DWW Th %,

BRlCADEHINED & 7 ¥ A ORI T2 2 X7 DA RBEIH YV FEE RS, LrL, 2TTIE, 7Y

A IHFHICHFHINS L v ) BHRAFEA WD 0 L LT, B0tz 02627 722 ) v 7ickoT
W OPDITN—=TIHETE R VD, LIHERZEZ2DDLET 5, CNEHEIRLEED I FRA2 ) v
DRAITHB, TOWETIE, TAHTY XL LTk PFEELAALZETABELITS,

k FHEx2 AW ETLEE

BUHTHBRR7HEY | T & X X7 %, Iris Species Data Set ZF|F L €, S/EAOFHIMESL T2 5 27 7 &
2Y VI o T ODD I N =TI T 2B AEET N EMET 2L THY BilALFEEDO Y 7 X
2Y) v IO RS, RETIH, TATYXLE LTk FEEEMAL 22T MEEEIT S,

T — X DA
M Zua 27 b (a2 PV &iTians £32%) 23 BT HHAZ Y 7 M EBWTE L, Iris Species Data
Set i, RICIFMAAAT =2y b LTHOLPULOHEINTWS
str(iris) TZ DT — X HEZ R T 2 2 LA TE 5,
> str(iris)
'data.frame': 150 obs. of 5 variables:
$ sepal.Length: num 5.1 4.94.7 4.6 55.44.654.44.9 ...
$ sepal.width : num 3.5 3 3.23.13.63.93.43.42.93.1...
$ petal.Length: num 1.4 1.41.31.51.41.71.41.51.41.5 ...
$ petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.30.20.20.1 ...

$ Species : Factor w/ 3 levels "setosa","versicolor",..: 1111111111...

500ERERO 150 kDT — 200057 —2 7L —LTh %, 1{E{AZ &I Sepal.Length, Sepal. Width,
Petal.Length, Petal. Width, Species 231 A, C\» %, Species 1% 3/KED KT 7 b L TH Y KHEITZ L% 1L setosa,
virginica, versicolor TH %, 1 FEFHICD T 50 fil{k7 & 72 5 & & 21 table(iris$Species) iIC X W 2D S 5,

> tabTle(iris$Species)
setosa versicolor virginica
50 50 50
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7272, BEIERORILIEE o FHIEZ 06 N =TT 57 7 A2 ) v 7 %75 T ERHNTH
%, ZD7=®, Sepcies (5%H) 371FTEL,

> iris_data <- iris[,-5]
> iris_class <- iris[,5]
> str(iris_class)
Factor w/ 3 levels "setosa",'"versicolor",..: 1111111111...
> str(iris_data)
'data.frame': 150 obs. of 4 variables:
$ sepal.Length: num 5.14.94.7 4.6 55.44.654.44.9 ...
$ sepal.width : num 3.5 3 3.23.13.63.93.43.42.93.1...
$ petal.Length: num 1.4 1.41.31.51.41.71.41.51.41.5 ...

$ petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.30.20.20.1 ...

7 — 2 O HET 2720, HAKEEL summaryOBIE TR D 5,
> summary(iris_data)

Sepal.Length Sepal.width Petal.Length Petal.width
Min. :4.300 Min. :2.000 Min. :1.000 Mmin. :0.100
1st Qu.:5.100 1st Qu.:2.800 1st Qu.:1.600 1st Qu.:0.300
Median :5.800 Median :3.000 Median :4.350 Median :1.300
Mean :5.843 Mean :3.057 Mean :3.758 Mean :1.199
3rd Qu.:6.400 3rd Qu.:3.300 3rdQu.:5.100 3rd Qu.:1.800
Max. :7.900 Max. :4.400 Max. :6.900 Max. :2.500

WY 1S 2 HOFH P REEIC L o TP RS, 72720, FEEOHAIZTXTem TH Y, Y 72 EDHT
BEDLLRNI L5 2 2 TRIEFUL - LR O LB 2 {Th v, 7272 L, HILEE 21T 9 5513 RO EIiE

Yo

k 3R D 7= O FLE

k FHEC B EMICB T 3R ESWT 2 22 ) v 2 R1TS5, ThIT kAHEETHOERL -HIET
H5H0, HHEOFTEICBEL <, FHEOM Tl B2 HOHFANRKE KRR LT LAV, 50T -2 0D
HLOFMIEDID 5 2HDHIZZ NIZEED LRV, TN THWMY R 2 EOHMIZL P RA 2, chEeshE
A, CORMEEICEL COM Y F 2O FFICT AR 2 X 5 ICIERIL - BEHE(L 21T o TR R WAL D 572
%)

NS 1%

I TREREEICOVWTES % 0, ¥ FEEL 11T 2L (Z 2a 7FH#) 275612 R3, Thic
X RAHAIAD D scale OBIELZ > 5, scale OB DR D 1T Y A + L 72 5729, as.data.frame OBFFIC X b U =
PO TF =2 7L — A~ EfT B,
> iris_data_z <- as.data.frame(scale(iris_data))
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> summary(iris_data_z)

Sepal.Length Sepal.width Petal.Length Petal.width
Min. :-1.86378 Min. :-2.4258 Min. :-1.5623 Min. :-1.4422
1st Qu.:-0.89767 1st Qu.:-0.5904 1st Qu.:-1.2225 1st Qu.:-1.1799
Median :-0.05233 Median :-0.1315 Median : 0.3354 Median : 0.1321
Mean : 0.00000 Mean : 0.0000 Mean : 0.0000 Mean : 0.0000
3rd Qu.: 0.67225 3rd Qu.: 0.5567 3rd Qu.: 0.7602 3rd Qu.: 0.7880
Max. : 2.48370 Max. : 3.0805 Max. : 1.7799 Max. : 1.7064

COFRHEDL FEN 0 72 Y, HOHHEBEBLNES > T 0D I LR TE 5, ZIF¥E{Lo7-o, KAHE
PHR/MEFFERICL > TRAE L2, COFEEIFERFEIZ L1 > TWn3,
> Tapply(iris_data_z, sd)
$sepal.Length
1] 1
$sepal.width
1] 1
$pPetal.Length
1] 1
$petal.width
1] 1

2L, HiffiCHiBRZBY ., TOT —XTHoThH, WHFLHDHTIZEDLS T, B DEL cm TH 5 Z
ED D, SENIIEEL R X WD T — X iris_data TZ 7 A XV v 7' %175, nb, LT —X
iris_data_z TH > CTd LUEDOFIHIZFERTH 5,

ETFIL DI

k 3F#57% (k means method) D %% kmeans()Z >3, kmeans() i stas Sy 77— IC&EFNTEH Y, stats
RNy —VHERA VA —ARICT 74 L FCEETN TV S, B 75 2413 install.packages(“stats”) L
T, library(stats) 3 #LiF X\,

stats 2 77— D kmeans O BRIV 72 & b 2 DD BDOIEEVBVETH 5, HBCIUTDOEBY TH S,
myclusters <- kmeans(mydata, k)
v mydata 77 AZ V)V ITINDEA VAR Y AEENT 2700 T -2 7L — 4
v kERL7ZWw7 722D

ROMEIZ, 79 ARICOWTOERBIENEINSEZA TS 227 P THB, KDEIHICLTY FRAZRDENZITS
ENTE B,
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myclusters$cluster: &4 VY A XV ADBFIET 57 7 ARXFEZOWATLZRT b
myclusters$centers: %2 7 A XD 7 5 A ZH.LDOFTH
myclusters$size: %7 7 A ZICE VRO N2 A4 v A X v ZDE

T=Z0bW0wlDDY FARZEELPIIANEPIE LR TNIE RSB0, k DfEIZVA0AEEIEF X VDT
HDED, BRI N =T DODRYBDOEICOWTOFERL Y BENIETZNEH LD X\, ST DRICIZEA
D, k=3 Lk L FIC, EEDIN—TIHVT TRZ) VIR TEZ0E ) pRGEET 3,
> iris_clusters <- kmeans(iris_data, 3)

T DMEEEHE
ETFNDOWEEFHI D720, 7 7 ZARICOWTDIERPIEINE Nz A 7Y = 7 b iris_clusters K~ T 5,

> iris_clusters

K-means clustering with 3 clusters of sizes 50, 38, 62

32007 7AXFZNLENS0, 38, 62 AN EEZNSE &5 BT TTLmoT 5,

Cluster means:
Sepal.Length Sepal.width Petal.Length Petal.width
1 5.006000 3.428000 1.462000 0.246000
2 6.850000 3.073684 5.742105 2.071053
3 5.901613 2.748387 4.393548 1.433871

7 AZ 1% Petal BHIRHIC/NS WIN—TDXITHE, 7 F7AX2 L7 TAX I IFHERIELIT 525,
7 7ARL2DTI RO X S TH B,

Clustering vector:
(rj21111111111111111111111111111111111111111111
[45] 11111133233333333333333333333333323333333333

[89]1 33333333333323222232222223322223232322332222
[133]1 232222322232223223

ZDF—ZTIT 150 kD 5 bEFID 50 itk 52 & LichEan, 51 HH»OD% 13752 % 3
2. RBEDOHIZIZ TAR2ICHBEEINTHWBE LI TH B,

within cluster sum of squares by cluster:

[1] 15.15100 23.87947 39.82097
(between_SS / total_SS = 88.4 %)
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7 FAX) N7 T RAZNESRPNE L, 77 AZBETHIPKREL 22 X ICETING, mEICE
WIEHRNC E®D B 27 T 2 XTSI OE S 88.4%F CEIEL CHERK T LA LA RLTWS,

Available components:
[1] "cTuster" "centers" "totss" "withinss" "tot.withinss" "betweenss"

[7] "size" "iter" "ifault"

BLIFORILIBOT =277 FICHED W7 TR2 ) VI B EDREEBRO 7V —TICER LT i %
W3 %, el3 84 8E L T\ 7= iris_class DASIEfRE Y 5 AD X2 b LG, iris_clusters$cluster 237 — & 72 F i o
WTC3DILIZTREN VT LIEFERD 7 TRADRZ PATH D, TD DI DWT tableOB% <7 v 2 EEHS
%,

> table(iris_class, iris_clusters$cluster)

iris_class 1 2 3
setosa 0 50 O
versicolor 2 0 48

virginica 36 0 14

77 A2 Y v ORI G I N7 72 4%S (1,2,3) BEEMNRDDOTHE0, 77 A% 2 1% setosa I
MIELTWE X5 TH Y 50T RTERERIC 2D FTAXL LTHHECE T3, 7 A% 313 versicolor
I, 77 AX 1IFFEIC verginica ICHIEL TW3E X5 THB, Lo L, virginica ® H H 14 {2 versicolor IC
WKHIGT 2 THA9 7 F7AXIICHEINTED ., setosa [T~ T, virginica & versicolr D FEDHE L\ & 23
bbb, TZ T, Sepal.Length & Sepal Width O F[HicE T 150 AR LD XS5 7 FRE Y v 75X iz,
L, 77 AZDELLAEDETHRT 5,

> plot(iris_data[c("sepal.Length", "sepal.width")], col = iris_clusters$cluster)

> points(iris_clusters$centers[,c("Sepal.Length", "Sepal.width")], col=1:3, pch=8, cex=
2)
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Sepal.Length

B, KEkDIV FRATOHTLEGARUTORKD X 51k 3,
> plot(iris_data[c("sepal.Length", "sSepal.width")], col = iris_class)
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Sepal Length

LI Y T Asetosa UMD oD 7 5 ZAONMEDPEH L W LB b2rE, LAL, BritROEILIEOTFT—2D
B2 TAXY) LI L TR, ARROFEINOGENETHETETWE EE 2 5,

B, SEEkOEE LT3%2T7 7V AV ICEX M, k2L RETHAL, 2 LT/ — 7N REE
TWLITEEERED X 5 1cZbT %2 plot L CHEZ k # A2 % /516 L C Elbow method 2% %, L%
L. &7 7 A2k BB RGN Y 7 <L ICHEREEMNICk DfEZESIE o TH b7, &2 TR
D b7,
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