
Information Retrieval Evaluation – Exercise 1 
IST 441 

 
This exercise is worth 6 points. 
1. (4 points) Suppose that an IR system contains only 1000 documents.  A query is 

known to generate 27 relevant documents as listed below: 
 
{d1, d5, d6, d10, d88, d150, d200, d210, d250, d300, d399, d400, d405, d450, d472, d500, d501, d530, d545, 
d590, d600, d635, d700, d720, d800, d888, d900} . 
 
Two different approaches are used to retrieve ranked documents for this query.   Each 
system only returns the top 10 ranked documents in order of ranking.  Approaches 1 and 
2 each retrieves documents one at a time in the following order with all 10 documents 
eventually returned: 
Approach 1: d2, d5, d150, d250, d11, d33, d50, d600, d500, d720. 
Approach 2: d250, d400, d150, d210, d999, d1, d501, d800, d200, d300. 
 

a. (2 points) According the definition:  
Recall is the proportion of relevant material actually retrieved:  

 
Precision is the proportion of retrieved materials actually relevant:  

 
For approach 1, we can calculate the recall and precision according to what is returned, 
e.g. for 1 document returned, 2 documents returned, etc. since the # returned is in ranking 
order. For approach 2, we can do the same calculation. The results are shown in Table 1-
1 for approach 1, and Table 1-2 for approach 2. 
 
Table 1-1: Precision-Recall table for approach 1 as a function of # of documents returned. 

Approach 1 
# of  returned 1 2 3 4 5 6 7 8 9 10 
# of  relevant 
in returned 0 1 2 3 3 3 3 4 5 6 
Precision 0.00 0.50 0.67 0.75 0.60 0.50 0.43 0.50 0.56 0.60 
Recall 0.00 0.04 0.07 0.11 0.11 0.11 0.11 0.15 0.19 0.22 

 
Table 1-2: Precision-Recall table for approach 2 as a function of # of documents returned. 

Recall 
# of  returned 1 2 3 4 5 6 7 8 9 10 
# of  relevant 
in returned 1 2 3 4 4 5 6 7 8 9 
Precision 1.00 1.00 1.00 1.00 0.80 0.83 0.86 0.88 0.89 0.90 
Recall 0.04 0.07 0.11 0.15 0.15 0.19 0.22 0.26 0.30 0.33 



 
Figure 1-1: Precision vs. # returned documents for approach 1 and approach 2. 

 

 
Figure 1-2: recall vs. # returned documents for approach 1 and approach 2. 

 
 
 
 

b. (1 point) Calculate the Precision versus Recall for approaches 1 and 2 using these 
query results as a function of the number of documents returned. 
 
We have already calculated precision and recall in (a) (Table 1-1 and Table 1-2). 
Now we plot the precision-recall graphs. The precision-recall graph for approach 
1 and approach 2 is shown in Figure 1-3.  
 



 
Figure 1-3: Precision-recall curve for approach 1 and approach 2. 

 
c. (1 point) Which approach is best? Justify your answer. 
Answer: Approach 2 is the best based on the number of returned documents. 
 
Argument A: By direct comparison from Figure 1-3, we can see that approach 2 has the 
higher recall and higher precision at the same time, which is preferred for information 
retrieval and a search engine. To determine if the system is useful or to make comparative 
assessments with other methods, we usually evaluate systems by the combining the trade-
offs of precision and recall. The goal is to get both high recall and high precision (get as 
much of what we want while at the same time getting as little junk as possible). We see 
that compared to approach 1, approach 2 shows both higher recall and higher precision 
for each number of return documents accumulating at ten. 
 
Argument B: By another quantitative measure, the F measure: F  

Recall the F measure combines precision and recall. If we compare when the number 
returned is 10. 
Approach 1: R=0.22, P=0.6, So F1=0.322  
Approach 2: R=0.33, P=0.9, So F2=0.483 
Thus, approach 2 is better than approach 1. 
 
Argument C: It should be noted that the graph only measures returned documents from 1 
to10. When the number returned increases, we are not sure how approach 1 and approach 
2 will differ. Based on this graph Figure 1-3, approach 1 may have the tendency to catch 
up with approach 2. We have to adjust our argument that our conclusion is based on the 
returned document number from 1 to 10. How these two approaches will differ when the 
# of return increase is unknown in this discussion. 
We also should note that when we say approach 2 is better than approach 1 does not 
mean that the documents that approach 2 retrieved is more relevant (has higher 



similarity) than the documents that approach 1 retrieved. This reassure is unknown in this 
discussion based on information provided by the problem. 
 
2. (2 points) Use the following search engines: Google, Yahoo, MSN, ASK. Put in the 

queries: 
jaguar 
Òyour choiceÓ 
 
For ÒjaguarÓ do plots with the cat being the relevant returned content. Make a 
precision plot for each search engine as above for the first 10 returned links as a 
function of the number of documents returned. 

 
  The precision is counted as shown in problem 1(a). The precision curves for the 
four search engines are shown in Figure 2.  
 

 
Figure 2: Precision vs. # returned documents for the four search enignes google, yahoo, 

msn and ask. 
 


