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Binary Data
There are a surprisingly large number of dissimilarity measures
available for binary data, for example SPSS v8.0 lists 27 different
ones. All of these binary-based measures use two or more of the
values obtained from a simple 2 x 2 matrix of agreement. Note that n -
=a+b+c+d.

+
+la|lb
C

SQRT(b+0) The square root of the sum of discordant cases, minimum

Euclidean distance. value is 0, and it has no upper limit.

Squared Euclidean The sum of discordant cases, minimum value is 0, and it has

distance b+c. no upper limit.

Pattern difference bc/(n**2) Dissimilarity measure for binary data that ranges from 0 to 1.
Variance. (b+c)/4n Ranges from0to 1

Simple matching (a+d)/n This is the ratio of matches to the total number of values.

Equal weight is given to matches and nonmatches.

This is an index in which joint absences are excluded from
Dice. 2a/(2a + b + ¢) consideration, and matches are weighted double. Also known
as the Czekanowski or Sorensen measure.

(b+c)/(2a+b+c) Range of 0 to 1. (Also known as the Bray-Curtis nonmetric

Lance and Williams coefficient.)

Nei & Lei's genetic

distance 2a/[(a+b)+(a+c)]

. . This index is a function of the cross-ratio for a 2 x 2 table and
Yule coefficient (ad-bc)/(ad+bc) is independent of the marginal totals. It has a range of -1 to 1.
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Total Informedness, Prevalence
population Positive (PP) Negative (PN) bookmak(?g::;:rmedness E.H%%Q'.Fgﬁﬂﬁ TIQPR
=P+N =TPR + TNR — 1 =T TPR-FPR
True positive rate
FaI87Fn:)ative (TPR), recall, sensitivity | False negative rate
True positive (TP), ’ (SEN), (FNR),
5§ Positive (P) P hit ) type Il error, probability of detection, miss rate
% miss, hit rate, power - % =1-TPR
< underestimation - _pE =1—FNR
Q
] - o False positive rate True negaltive rate
I False positive (FP), rue negative (FPR), (TNR),
-~ Neg:tlve type | er'::r, false (alar,m, (TN), probability of false alarm, specificity (SPC),
(N) S e correct fall-out _selectivity
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- e False omission s P . o
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=1 - NPV
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=1-FOR
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Balanced Fowlkes— coefficient (MCC) critical succgss)
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(BA) 2PPVxTPR 27TP e, | 5 index (CSI),
TPR + TNR = PPV + PR — T T FM VTPRxTNRxPPVxNPV Jaccard index
= S = VPPVxTPR - p— —
K +
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The binary feature vector is one of
the most common representations of
patterns and measuring similarity
and distance measures play a critical
role in many problems such as

clustering, classification, etc
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