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Before we start
1. Midterm 2 Poll, Please answer by Wednesday (Oct 18)

2. Timeline will be updated based on Poll responses, check 

website on Friday (Oct 20th)

3. Today's lecture - Evaluation Methodology Result 

Summaries (intuitive, less math)

a. Midterm 2 - Easy to score
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Recap - Previous Class
1. Precision, Recall, F1

2. P@R, 11 point Precision
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Today’s Lecture…
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● Evaluating a search engine 

○ MAP score

○ Kappa Measure

○ DCG

○ A/B Testing 



Single Value Measures
● Average precision at seen relevant documents

○ Precision figures after each new relevant document is observed are 1, .066, 0.5, 0.4, 0.3

○ Mean Avg precision is (1+.66+.5+.4+.3)/5 or 0.57

● R-precision

○ Generate a single value summary of ranking by computing precision at the R-th position in 

the ranking, where R is the total number of relevant documents

○ E.g. R=10, 4 relevant documents in first ten returned docs, R-precision is 0.4 (precision at 

10)

● Precision histograms

○ Used to compare retrieval history of two algorithms
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Mean Average Precision
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Average Precision
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MAP
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Mean average precision
● If a relevant document never gets retrieved, we assume the precision 

corresponding to that relevant doc to be zero 

● MAP is macro-averaging: each query counts equally 

● Now perhaps most commonly used measure in research papers 

● Good for web search? 

● MAP assumes user is interested in finding many relevant documents for 

each query 

● MAP requires many relevance judgments in text collection
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Variance
● For a test collection, it is usual that a system does crummily on some 

information needs (e.g., MAP = 0.1) and excellently on others (e.g., MAP = 

0.7) 

● Indeed, it is usually the case that the variance in performance of the same 

system across queries is much greater than the variance of different 

systems on the same query. 

● That is, there are easy information needs and hard ones!
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From document collections to test collections
● Still need 

○ Test queries 

○ Relevance assessments 

● Test queries 

○ Best designed by domain experts 

○ Random query terms generally not a good idea

● Relevance assessments 

○ Human judges, time-consuming 

○ Are human panels perfect?
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Unit of Evaluation
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● We can compute precision, recall, F, and ROC curve for different units. 

● Possible units 

○ Documents (most common) 

○ Facts (used in some TREC evaluations) 

○ Entities (e.g., car companies) 

○ May produce different results. Why?



Kappa measure for inter-judge (dis)agreement
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● Kappa measure 

○ Agreement measure among judges 

○ Designed for categorical judgments

○ Corrects for chance agreement 

● Kappa = [ P(A) – P(E) ] / [ 1 – P(E) ] 

● P(A) – proportion of time judges agree 

● P(E) – what agreement would be by chance 

● Kappa = 0 for chance agreement, 1 for total agreement.



Kappa Measure: Example
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Kappa Example
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Standard relevance benchmarks: Others
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Interjudge Agreement: TREC 3
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Impact of Inter-judge Agreement

Department of CSE



Critique of pure relevance
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● Relevance vs Marginal Relevance

○ A document can be redundant even if it is highly relevant 

○ Duplicates

○ The same information from different sources

○ Marginal relevance is a better measure of utility for the 

user.

● Using facts/entities as evaluation units more directly measures 

true relevance.

● But harder to create evaluation set



Can we avoid human judgment?
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BEYOND BINARY RELEVANCE
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Evaluation at large search engines
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● Search engines have test collections of queries and handranked results

● Recall is difficult to measure on the web 

● Search engines often use precision at top k, e.g., k = 10 

●  . . . or measures that reward you more for getting rank 1 right than for getting 

rank 10 right. 

○ NDCG (Normalized Discounted Cumulative Gain) 

● Search engines also use non-relevance-based measures. 

○ Click through on first result 

■ Not very reliable if you look at a single click through … but pretty 

reliable in the aggregate. 

○ Studies of user behavior in the lab 

○ A/B testing
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DCG : Graded (Non-Binary) Relevance
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DCG Example
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NDCG
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NDCG - Example
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Mean Reciprocal Rank
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Human judgments are
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● Expensive 

● Inconsistent 

○ Between raters 

○ Over time 

● Decay in value as documents/query mix evolves 

● Not always representative of “real users” 

○ Rating vis-à-vis query, don’t know underlying need 

○ May not understand meaning of terms, etc. 

● So – what alternatives do we have?



A/B testing
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USING USER CLICKS

Department of CSE



Department of CSE



Department of CSE



Department of CSE

Eye Tracking User Study



Click Position-bias
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Relative vs absolute ratings
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Evaluating pairwise relative ratings
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● Pairs of the form: Doc A better than Doc B for a query 

● Doesn’t mean that Doc A relevant to query 

● Now, rather than assess a rank-ordering wrt per doc relevance assessments … 

● Assess in terms of conformance with historical pairwise preferences recorded from user clicks 

● BUT!

○ Don’t learn and test on the same ranking algorithm 

○ I.e., if you learn historical clicks from nozama and compare Sergey vs nozama on this history …



Facts/entities (what happens to clicks?)
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1. Slides provided by Sougata Saha (Instructor, Fall 2022 - CSE 4/535)

2. Materials provided by Dr. Rohini K Srihari

3. https://nlp.stanford.edu/IR-book/information-retrieval-book.html
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