Word association measure

Bernard Desgraupes and Sylvain Loiseau
<bernard.desgraupes@u-paris10.fr>, <sylvain.loiseau@univ-paris13.fr>

April 16, 2013

Abstract
Contents
1 Introduction| 2
2 TInd F I Tation 9
2.1  Log-likelihood|. . . . . . . .. ... .o oo oo 2
[2.2 Speaficities| . . . .. ..o oo 2
P37 Tog of Specificitics] . . . . . v v v e 4
I3 Comparison of indicators| 5
4 Distribution of the specificities of a form across sub-corpus| 5
[ Bibliographie] 5




1 Introduction

2 Indicator of word association

2.1 Log-likelihood
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2.2 Specificities

This indicator has been proposed by Lafon in ”"Sur la variabilité de la fréquence

des formes dans un corpus”, Mots, 1, 1980, 127-165 (http://www.persee.fr/

web/revues/home/prescript/article/mots_0243-6450_1980_num_1_1_1008).
It takes four arguments:

e N the total size of the corpus (in number of occurrences)

e 1 the size of the sub corpus (in number of occurrences)

e K the frequency of the form under scrutiny in the corpus

e k the frequency of the form under scrutiny in the subcorpus

Consider these parameters for the lexical form peuple in three public dis-
courses by Robespierre in a corpus of 10 discourses containing N = 61449 oc-
currences in total (Lafon 1980) :


http://www.persee.fr/web/revues/home/prescript/article/mots_0243-6450_1980_num_1_1_1008
http://www.persee.fr/web/revues/home/prescript/article/mots_0243-6450_1980_num_1_1_1008

Discours N n K k

4 61449 6903 296 14
5 61449 7896 296 53
8 61449 2063 296 16

For each line we can compute the expected frequency of the form (K xn/N)
and mark + if the form is more frequent than expected or — otherwise.

Discours N n K k expected £k > expected
4 61449 6903 296 14 32.80 —
5 61449 7896 296 53 37.52 +
8 61449 2063 296 16 9.80 +

The form peuple is less frequent in the fourth discourse than expected. On
the contrary, peuple is more frequent than expected in the fifth and eigth dis-
courses.

If the observed frequency is less than the expected frequency, we compute
the sum of the probability for a frequency lesser or equal to the observed fre-
quency (Prob(X < k)). If the observed frequency is greater than the expected
frequency, we compute the sum of the probability for a frequency greater to the
observed frequency (Prob(X > k)) (Lafon 1980 : 152).

In both cases, the more unexpected is the frequency, the smaller is the indi-
cator.

Discours N n K k expected k > expected cumulative extreme probability
4 61449 6903 296 14 32.80 — 0.0000669371
5 61449 7896 296 53 37.52 + 0.0077234888
8 61449 2063 296 16 9.80 + 0.0433282491

According to this indicator, the second case is more "surprising” than the
third or, in other terms, peuple is more attracted by, or specific to the second
discourse than to the third.

According to relative frequency, one could conclude the other way around:
53/7896 = 0.0067 < 16/2063 = 0.0078 (cf. Lafon 1980 : 152).

For the fifth discourse above (N = 61449, n = 7896), the possible frequencies
of peuple range from 0 to 296 (if all occurrences of peuple where in this discours).
Here is the corresponding values for the specificities indicator:
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2.3 Log of specificities

The log of the probability; with ”-” sign if specificity is negative and "+ if it is
positive.
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3 Comparison of indicators

4 Distribution of the specificities of a form across
sub-corpus
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