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3. Data Analysis
3. Cluster Analysis using R
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o RERCE), csv 77AMILET—RELTERAH

— A RF2ARY) IDTRITHILE IZIRTE
FE | HE  EHE | &RE A=

AREB| 90 | 100 | 70 | 90 | 30

RER| 80 | 60 | 70 | 70 | 20

data-seiseki.csv | = HEB | 100 40 30 70 80

PAER | 60 | 30 | 40 | 80 | 80

f£F| 30 | 60 | 80 | 90 | 90

EF| 50 | 60 | 40 | 30 | 60

#F| 90 | 100 | 90 | 80 | 70

o csVITAINZTHRAIAFH, ZHseiseki [TXA

> seiseki <- read.csv(“Y:/R/data-seiseki.csv”, header=T, row.names=1)
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« BH%K dist() TEEBEZETEL, seiseki.dIZHX A

> seiseki.man <- dist(seiseki, “manhattan”)
XNy REERE ("manhattan”) ZFHOVTEEREZETEL TLYS
D EEEEZ{FE LV =L EE (S "manhattan”Z L T ICEE

“euclidean” =a—91) vk iaE#
“minkowski”, p=3 = p=3MD IO AT —[hEk
“maximum” =4 /)AL (23 ©iFAEN 0aE)

e EEBOUOSRA—0HZL, F5RZseiseki.hclZXA

> seiseki.hc <- hclust(seiseki.man, “ward.D2”)

XA —Ki%& ("ward.D2") ZFHWNTOSAA—0EERLTLNS
DA EEFEN=LEEIE, "ward’Z L FIZEE
“single”=Fx X5 BE B %, “complete”=mx K BBl E
“average”=FF 1%, “centroid”’=EIME, “median” =R R (&%
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e #HERATUFOT S L (BRE) CTHEQD

> plot(seiseki.hc, hang=-1)

s BRZTUFOJSLEEE) TREQ

> plot(seiseki.hc)
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« TR S L (BHR) E4DIZHE|

> plot(seiseki.hc, hang=-1)
> rect.hclust(seiseki.hc, k=4, border=“red”)
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a—9')v kg (euclidean)
a2—7%') vk iER#E (euclidean)
a—7%') vk iE#E (euclidean)
a2—9')v kR (euclidean)
a—9')v kg (euclidean)
—') vk R (euclidean)

RS LD

<Ny R 2 tEEE (manhattan)
<Ny A 2 tEEE (manhattan)
<Ny A 2 tEEE (manhattan)
Y\ B 2 EEREE (manhattan)
Y\ B2 EEEE (manhattan)
YNy EE R (manhattan)

Bx K2 EE A S (single)

= T<EEEf & (complete)
A+ 197% (average)

& 1lM % (centroid)

th B % (median)

) A—ki% (ward.D2)

Bx }2 PR B % (single)

= = FE B ;% (complete)
T 15% (average)
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th 3 {& ;% (median)
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B Z (X, EEBE(S
seiseki.man <- dist(...)
seiseki.euc <- dist(...)
HmEEL, 11— yKER
BNV AIREEE
TELERERE Hhhy
ZWARIDRIEH T
AL, V5 X2—1{b$[iE
Bf_AETINTR A
seiseki.e_si <-hclust(...)
seiseki.e_cp <-hclust(...)
seiseki.e av <-hclust(...)
seiseki.e_ce <-hclust(...)
seiseki.e_m <-hclust(...)
seiseki.m_si <-hclust(...)
seiseki.m_cp <-hclust(...)
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Tips! EBEIEZZEILT, EED

> par(mfrow=c(2,3))
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> seiseki.euc <- dist(seiseki, "euclidean") <« 3 —/Hl)y F‘ftﬁ_%ﬁjéﬁ'l'%:
> seiseki.e_si <- hclust(seiseki.euc, "single") <« D5 RAA—9E
> seiseki.e_cp <- hclust(seiseki.euc, "complete") EMSIEIZ, 6DODHETH
> seiseki.e_av <- hclust(seiseki.euc, "average") *L%*Lé‘l'ﬁbff‘%%%{%ﬁ
A p

> seiseki.e_ce <- hclust(seiseki.euc, "centroid")
> seiseki.e_m <- hclust(seiseki.euc,"median")
> seiseki.e_wa <- hclust(seiseki.euc,"ward.D2")

6 DDIEREWMBILI=LIDT

> par(mfrow=c(2,3))

ot(seisekie sihange) EEZ2x30D657E|

> plot(seiseki.e_si,hang=- <

> rect.hclust(seiseki.e_si,k=4,border="red") 60@%:5%%“@:*%@

> plot(seiseki.e_cp,hang=-1) TNZTN2ITTLI DD EEZ
> rect.hclust(seiseki.e_cp,k=4,border="red") E>THY,

> plot(seiseki.e_av,hang=-1) plot(...) HV& 2 X FE 1

> rect.hclust(seiseki.e_av,k=4,border="red") rect.hclust(...) DX EN#RHE
> plot(seiseki.e_ce,hang=-1) ZLTL3

> rect.hclust(seiseki.e_ce,k=4,border="red")

> plot(seiseki.e_m,hang=-1)

> rect.hclust(seiseki.e_m,k=4,border="red")

> plot(seiseki.e_wa,hang=-1)

> rect.hclust(seiseki.e_wa,k=4,border="red")
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Tips! T={SCADIMTRZEITODIEIRE-LHEEZAS®D !

EIZEEDHTIATLIZLY!
D FEDTEFALEWLGS (H)Z1DD
274 ILIZEL. Fl{EIZIL TeraPad ]
WOIAEIRITFRILGZEDTFART

TAR%EES

Q@ I7AILDFEEFEIETDOI7AIL]IC
L, [D714ILA RITHRTF. CDEE,
T71IVRIEFEATILIZFRYENE
LN 77A L& Teuc clust.R1&EL
[Y:/R/1TAILE IR TE)

@ R(RStudio) CTLLTF&ZELT

> source(“Y:/R/euc_clust.R”)

%) —AXd—FKTeuc_clust.RINIZfELELNVAY
BITNIEETIBIZETEINDS. BHEVLLH
HIGEIE, TDEFATIS—MAHETIEES

[/E % Imanhattan BEBE TRIBRD 771 )L
[man_clust.R1ZDKYETLELD

seiseki.euc <- dist(seiseki, "euclidean")

seiseki.e_si <- hclust(seiseki.euc, "single")
seiseki.e_cp <- hclust(seiseki.euc, "complete")
seiseki.e_av <- hclust(seiseki.euc, "average")
seiseki.e_ce <- hclust(seiseki.euc, "centroid")
seiseki.e_m <- hclust(seiseki.euc,"median")
seiseki.e_wa <- hclust(seiseki.euc,"ward.D2")

par(mfrow=c(2,3))

plot(seiseki.e_si,hang=-1)
rect.hclust(seiseki.e_si,k=4,border="red")
plot(seiseki.e_cp,hang=-1)
rect.hclust(seiseki.e_cp,k=4,border="red")
plot(seiseki.e_av,hang=-1)
rect.hclust(seiseki.e_av,k=4,border="red")
plot(seiseki.e_ce,hang=-1)
rect.hclust(seiseki.e_ce,k=4,border="red")
plot(seiseki.e_m,hang=-1)
rect.hclust(seiseki.e_m,k=4,border="red")
plot(seiseki.e_wa,hang=-1)
rect.hclust(seiseki.e_wa,k=4,border="red")
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