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Objectives

• Open discussion on evaluation for QPP

• Question on the use of some measures that may not be 
appropriate to use
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Evaluation of query difficulty predictors

• Evaluate if a feature / a model is a good predictor
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Query/Topic Predicted 
difficulty

Measured
difficulty

Id1 0.60 0.50

Id2 0.45 0.45

Id3 0.70 0.80

Id4 0.20 0.10

Id5 0.10 0

Correlation

are they independent ? 

• Two variables 
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Correlation

• Used to evaluate different IR tasks

• Evaluate two ranked lists with automatic relevance judgments vs 
human ones

• Evaluate users’ satisfaction vs system effectiveness

• QPP
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measures the strength and direction of 
association between two variables
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Correlation

• Pearson
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Linear correlation Bravais-Pearson
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Positive linear
association

No 
association

Negative
linear

association

From Wikipedia

Strength



Guess the value of 
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0.8164 (P-value 0.0022) Anscombe’s quartet



Correlation

• Assumptions

• Linear link 

• Outlier free

• Continuous

• Normally distributed

• Similar spread across range
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Non linear
(& non monotonic)

Normal distribution
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Correlation

• Assumptions

• Linear link 

• Outlier free

• Continuous

• Normally distributed

• Similar spread across range
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measure of how close the observations are to 
a line of best fit.
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Significance

• Null hypothesis: 
𝐻0 : 𝜌 = 0 
(no statistical link between the two variables) vs.

𝐻1 : 𝜌<> 0 
There is a statistical link between the two variables

In bivariate normal data, 𝜌 = 0 if and only if 𝑋 and 𝑌 are 
independent. So testing for independence is equivalent 
to testing 𝜌 = 0 in this situation.

• P-value: the null hypothesis is rejected if the p-value is 
less than or equal to a predefined threshold value (0.05)
- is due to chance 5% 
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Correlation other than Pearson
• Spearman considers ranks rather than values

thus measures how far from each other variable ranks are
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Query/To
pic

Predicted 
difficulty

Measured
difficulty

Predicted
Rank

Measured 
Rank

Id1 0.60 0.50 2 2

Id2 0.45 0.45 3 3

Id3 0.70 0.80 1 1

Id4 0.20 0.10 4 4

Id5 0.10 0 5 5

H0: There is no [monotonic] association 
between the two variables.

• Data are ordinal (numerical or 
categorial)

• No assumption on linearity of the 
link (but monotonic, can have 
outliers 
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Correlation other than Pearson
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• Kendall measures the correlation on ranks
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query difficulty predictors

• IDF
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Hauff et al., 2009, ECIR



query difficulty predictors

• IDF
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Conclusion

• Disagreement among methods be seen as a warning

• Plot the data to make sure that the calculated 
coefficients are meaningfull and comparable

• Outliers

• Coefficients should be used with caution when 
comparing different predictors
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