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Clustering Overview

Given a 1-mode proximity matrix as input
— Iltem by item matrix

Then cluster items into groups

Two major kinds of clustering routines
* Process-defined
e Qutcome-defined

Typical result is a partition (exhaustive
mutually exclusive groups) or a set of
hierarchically nested partitions
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Partitions

« Partition P is just an assignment of nodes
to classes
— P(i) gives the class of node |
— Every node assigned to one & only one class

A partition P is nested in partition M if for
all nodes i and j, P(1)=P(j) implies M(i)=M(j)
* Trivial partitions
— Identity: P(i) =1 for all |
— Complete: P(i) =1 for all i
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Johnson's Hierarchical Clustering

* Qutput is a set of nested partitions, starting with
identity partition and ending with the complete
partition

 Different flavors based on how distance from a
point to a cluster is defined

— Single linkage, connectedness, nearest neighbor,
minimum

— Complete linkage, diameter, farthest neighbor,
maximum

— Average, median, centroid, etc.
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Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Closest distance
is NY-BOS =
206, so merge
these.



Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Johnson’s Hierarchical Clustering via Minimum Method (single linkage)

MIAMI
+

\ Leweael
“‘ DENVER o 5 E' %
i + 222
! ' CHI(ErAGO 2748
\ | NY = 7L
v " + —> B D E
Y , BOS+TON o g &
\ SEATTLE 1059
-0.61 \‘\\ ’/’,-(;.‘39 0.‘17 0.1)6 0.‘28 0.50 :L D ? 5
BOS/
NY/D
C/ SF/L
CHI MIA | SEA A DEN
BOS/NY/DC/C
HI 0 1075 | 2013 | 2054 | 996
MIA 1075 0 3273 | 2687 | 2037
SEA 2013 | 3273 0 808 1307
SF/LA 2054 | 2687 | 808 0 1059
DEN 996 | 2037 | 1307 | 1059 0

© 2005 by Steve Borgatti

I HHE

o I HEY
vl - M
e o e

He
- MMM
MR
HREHEXK

i HjTN
ol EEg

MMM -
HAEEHFEEHFEE

A A i
HHHHHEN AN AR HHEEHH



0.40

0.30

0.20

0.00 [

-0.10

-0.20

mgm/
-0.61 ’ -0.‘39 \\-0.‘;17 o.l)s o.‘za ,of{o/
BOS/
NY/D SF/L
C/C A/SE
HI MIA A DEN
BOS/NY/DC/
CHI 0 1075 | 2013 | 996
MIA 1075 0 2687 | 2037
SF/LA/SEA | 2054 | 2687 0 1059
DEN 996 | 2037 | 1059 0

Johnson’s Hierarchical Clustering via Minimum Method (single linkage)

4
4
,/ DENVER

MIAMI
+

CHICAGO
+

NY
+

208

D5 D00 Jy La
SSLURT R N RN LY
LD oo = ol

© 2005 by Steve Borgatti

I HHE

o I HEY
vl - M
e o e

He
- MMM
MR
HREHEXK

i HjTN
ol EEg

MMM -
HAEEHFEEHFEE

A A i
HHHHHEN AN AR HHEEHH



0.40

0.30

-0.10

N
.ojzp

Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Evidently, Denver is an
East-coast city!

This is due to chaining and
is a well-known issue with
single-linkage clustering



Johnson’s Hierarchical Clustering via Minimum Method (single linkage)
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Geodesic Distances

111111111

123456789 012345¢%6 78

HBCPPJPAMBLDJHOGSBR

0421122212413 12343
4 055564534143 42112

HOLLY
BRAZEY

1
2
3

2501121234532 33443
1510211123522 231443
151201122352 223443
2 6211021346333 452514
2411120134431 32332
2521211034532 33443
133223330131211232

CAROL

PAM
PAT

JENNIE

6

7 PAULINE

ANN
9 MICHAEL

10
11
12
13
14
15

24433 4441041312343

41555645 3404342112

BILL

LEE

143223331140312343

DON
JOHN
HARRY

332223122333 031221

143223331141302343

22333 4231222120121

GERY
STEVE

3144453423132 31011

16
17
18

41 4445343414242 101

BERT
RUSS

323334232323 131110

© 2005 by Steve Borgatti



Hierarchical Clustering
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