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• Juxtaposing of words corresponding to a convention in language usage.

• Q: How to find them?
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Collocations



• Q: Which out of these collocations are more informative?

• A: Collocations with subject (Noun /Noun Phrases) and modifiers (Adjectives) tend to 
yield informative patterns [Justeson and Katz, 1995]
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Collocations: Frequency vs. Informative



• Key question: Does am event occur more often than just by chance?
 Do two consecutive words (w1, w2) form a collocation?

• Null Hypothesis(H0): Assume there is no association between w1, w2

• Test statistic: Compute the probability, p that the event would occur assuming H0 holds 
using a statistical test (t-test, 𝜒𝜒2 test, Fisher’s exact test etc.)

• p-value: Probability, p that the test statistic result (of the occurrence of the event) 
assuming/given H0 is true/holds.

• Interpretation: if p<0.05, we can reject H0 and accept the alternate hypothesis (i.e., (w1, 
w2) form a collocation) is 95% confidence.
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Hypothesis Testing
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• Thumb rule for interpreting levels of significance.
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Hypothesis Testing: Significance Levels
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• A common test used for testing collocations

• Looks at the mean and variance of a sample of measurements

• Null hypothesis (H0): Sample is drawn from a Normal distribution with mean 𝜇𝜇

• Test statistic: Looks at difference between observed and expected means, scaled by 
sample variance.
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t-Test
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• Interpretation/Key Question answered: How likely is one to get a sample of that 
(observed) mean and variance assuming the sample was drawn from a Normal distribution 
with mean 𝜇𝜇 ?

• p-value of t-test can be looked up using a t-table. 

• A value of t = 3.05 corresponds to p ~ 0.005. 
What does this mean? Can we say the sample was drawn from a population which is 
distributed 𝑁𝑁(𝜇𝜇 = 158𝑐𝑐𝑐𝑐)?
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t-Test
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http://www.sjsu.edu/faculty/gerstman/StatPrimer/t-table.pdf


• Use t-test for finding the likelihood of (w1, w2) being a collocation vs. appearing just by 
chance ?
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Ascertaining collocations using t-Test
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• Assuming sample variance to be same as that of the Bernoulli trial of H0
• t = 0.99 corresponds to p ~ 0.25.
• What can we say about “new companies” then? Do they form a collocation? Or they occur 

independently?
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Ascertaining collocations using t-Test
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• Drawback of t-test: Assumes samples are normally distributed in both 
alternate/null hypothesis).

• Chi squared (𝝌𝝌𝟐𝟐) test directly compare the difference between observed vs. 
expected frequencies. 

• For large differences, we reject H0 where H0 is the null hypothesis that the no 
significant difference exist between observed and expected frequencies.
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𝝌𝝌𝟐𝟐 test
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• A contingency table summarizes the frequency distribution of variables.
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𝝌𝝌𝟐𝟐 test
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• We can express Ei, j as a function of Oi, j

• 𝜒𝜒2 ≈ 1.55 → 𝑝𝑝 ≈ 0.975 using table look up. Can we say “new companies” is a 
collocation based on 𝜒𝜒2 test?
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𝝌𝝌𝟐𝟐 test
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http://sites.stat.psu.edu/%7Emga/401/tables/Chi-square-table.pdf


• We refer to slides by Y. Choi

Part (1)                                                                        Part (2)
•

Focus on slides (4, 29) in Part (1) and slides (2-10) in Part (2)
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N-gram Language models
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http://www2.cs.uh.edu/%7Earjun/courses/nlp/OR%20(online%20resources)/OR08_ngram_lm_01_choi.pdf
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http://www2.cs.uh.edu/%7Earjun/courses/nlp/OR%20(online%20resources)/OR08_ngram_lm_02_choi.pdf
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