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Multidimensional Scaling (MDS) , gniten e
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- observed data in MDS: proximity matrix £42 the. Scores
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> Q: Suppose that X is not observed. Given D, how do we find X (or Y)?

> Note: a proximity matrix is invariant to (1) change in location, (2) rotation, (3)
reflections = cannot expect to recover X completely
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» Some suggestions to convert similarity matrix S=[s, ] to dissimilarity matrix D
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» Example of proximity matrix: i

= airline distance data

Atlanta Boston Cincinnati Columbus Dallas Indianapolis Little Rock Los Angeles Memphis St. Louis Spokane Tampa
on @ (3) @\ & ) (7 &) 9 (10) (1) (12)

(1) 0

(2) 1068 0

3) 461 867 0

4) 549 769 107

(5) 805 1819 943 1050 0

(6 941 882 0
@ 1494 618 725 325 562 0

) 2197 3052 2186 224; 1403 2080 1701 0

(9) 366 1355 502 586 464 436 137 1831 0

(10) 558 1178 338 409 645 234 353 1848 294 ]

(11) 2467 2747 2067 213 1891 1959 1988 1227 2042 1820 0

(12) 467 1379 928 985 1077 975 912 2480 79 1016 2821 0
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correlatiory matrix of crime dataset

Robbery

Assault

2260129 0.6991807 0.5022187 0
0000000 0.2390043 0.2937968 0
.2390043(1)0000000 0.6605061 O

.2937968 0.
.5179029 0.
.2972498 0.
.1771553 0.

6605061

5961077 0.681832
1519019 0.5113177 0.589175
7056040 0.5753717 0.5771577 0.2166964::>0000000

or
data fLr all pairs of 10 Colas

Burglary
.5129268
.5179029
.5961077

0000000 O.

6818327

Larceny
0.1642008
0.2972498
0.1519019
0.5113177

0000000,.0.5891757
0000000

« metric if in addition to (1)(2)(3), it satisfies d;; < d;x, + d;x

» Euclidean if there exists a configuration of points in Euclidean space with
distance(point;, point;)=d,;

. d|SS|m|Iar|ty
Cola number N .
| 2 3 4 5 (g) 7 8 (2) 10
N
| 0
2 16 0
3 81 47 0
4 56 32 71 0
5 87 68 44 71 0
6 60 35 21 98 34 0
7 34 94 98 57 99 99 0
8 50 87 79 73 19 92 45 0
9~——99 25 53 98 52 % 99 84 0
16 92 90 83 79 44 24 18 ¢ 98
» A proximity matrixis called
= distance-like if (1) dz‘j >0, (2) di; =0, (3) dij = dji
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