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Applied Clustering World Happiness and Social Progress Index

ipedia.org/wil |_Happiness_Report and
st_of_countries_by_Social_Progress_Index

Based on data from:|
https://en wikipedia.org/w
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AR E - IE5

EREDTD, MBEHEASABIREECEIETR, EHPEXRMERES
(Minkowski distance) -

FREE (HEXAZEMBUERER).
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AL HrEIEE (Minkowski distance)

BAERETEEES:
p 1/q
da(x,y) = Lz i — y\] -

q =1/, BEMEXMEES: di(x,y) = > |[x — yj|.

q =28, BIERRER: dao(xy) = | (45— )
J

q=ooff, BILLERERS: doo(x,y) = max |x — yj|.
1<j<p

T
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Mo

N——
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EERERLE.
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RIZIEE:

X-y
0N =

FREBAUEHETRENNTEZEMES (BBE: X&)
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Z% (k-means clustering)

k-¥ERER—INERBEEE,
o Select k

cluster centers
* at random.

&

9 Assign every data
point to the nearest
cluster center. These
are the clusters.

e For each

* cluster, compute
its actual center.

&

e Repeat steps 3 and 4 until the points stop moving,
have reached a maximum number of iterations.

&

o Reassign all data
points to the nearest
(new) cluster center.

or you
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k-t3{E5 2 (k-means clustering)

k-HafE B %
MR LRI Ko
REHLIHEL k MER SR k Pl
BEAMER S SR EEERITRNZEF.
T E LD,
BEE% 3. 4 S HEIBASHENTBEE AR EAT TRAER T
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anfATiE £ k?

m MTEERERKEE (goodness of clustering)?
m AR NEYT, ZHE R KT
m HRNFEFF:

k
tot.within = > > (xi — )2,
k=1 x;€C

Heh py A% kA3 C B9
m B3 ARFHFIMMARE k TL?
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A E (Scree plot)
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R i

fﬁ'i %J’Eﬂki AR, FH-mOERTFENTETOESER, FHEF
AERRRIER = mpiTs, Mo RE. SN Be=41t7nmE, U+
ﬁﬁﬁo

coat.scores <- read.csv('./data/coatscores.csv')
str(coat.scores)

## 'data.frame': 9 obs. of 3 variables:
## $ Quality: int 3 4 108 7 386 9

## $ Style : num 52 7.5 9.5 8 4 6.53 8.5
## $ Color : num 4 58.57 9 3.575.56
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A E (Scree plot)
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R 47 k-HfER

coat.scores.kmeans <- kmeans(coat.scores, 2)
coat.scores.kmeans

## K-means clustering with 2 clusters of sizes 5, 4
##

## Cluster means:

##  Quality Style Color

## 1 8.4 8.0 7.5
## 2 4.0 3.5 4.5
##

## Clustering vector:

# [1] 221112121

##

## Within cluster sum of squares by cluster:

## [1] 16.2 13.5

## (between_SS / total_SS = 78.4 %)

##

## Available components: 23
#i
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Z% (Hierachical clustering)

PEREE IR —MEREE.
ERFERIMRAIEE S LM
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Height

Cluster Dendrogram

dist(coat.scores)
hclust (*, "complete")
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MmiTEE C 5K G ZEMER? BEHEY

wEEEE: D (C1, Cz) = IXIlelclll {d (X,’, y]‘)} .

=KEHEZE: D (C1, C2) = I{le%f( {d (X,‘, yj)} .
- JE0iE: D (C1, Cz) = d()_( )_/)
- EKEHE: D (C1, Cz) I><m > 2 d(X,’, )/j).

xi€Cqy y;€Csy
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Bl KI<IES

BHIEFEERR:

AR d(x;,y)? (BRXEEE)
WM EBEEIEH D(Cy, C,)? (BKIEEZE)
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Bl: KAITES

7]

dist(coat.scores)

##
##
##
##
##
##
##
##
##

© 00 N O 0w N
N W o R, NN 00w

1

.316625
.689074
.365460
.071068
.118034
.020797
.905125
.228416

.860023
.732125
.810250
.692582
.344289
.291288
.261356

BHE 1M 6 &HA—%.

N O N O Www

.201562
.082207
.287088
.692582
.726812
.872281

4 5 6 7 8
2.692582
8.215838 7.889867

3.000000 2.692582 6.595453
6.964194 6.184658 3.741657 4.301163
1.732051 3.640055 7.905694 2.449490 6.284903
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Bl KI<IES

coat.scores.hc$merge

## [,11 [,2]
# [1,] -1 -6
# [2,] -4 -9
# [3,] -2 -8
# [4,] -3 -7

## [6,1] -5 4
## [6,] 2 5
## [7,] 1 3
## [8,] 7
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coat.scores.hc <- hclust(dist(coat.scores))
plot(coat.scores.hc)

Cluster Dendrogram

Height
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Forearm

Biceps

Neck
Knee
Weight

Abdomen

Hip
Chest
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ESAHILRITER T HANERE.
ETERLEEEH (AFER).
ZERELEE S HXRH

KRZEMNBEEREY: |RRXRYE.

=m/NREE
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MBREIPHEEBSEFE

RIS BB LT

ETFEENREEL

B 54A4EEZE (Self-Organized Maps)
RERBEAL
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TRAHAMBHEIF AN = MR EEFEE, 7 ASER
KMBEMT (HURAREESEMEKIESL).

Z34y MAE fr3 kit
i AT AR 5 9 20
LSD 6 11 2
RE 4 5 20
Mg ME 6 9 46
il AFRE T 5 7 1
BE 3 1 12
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