Information Retrieval Evaluation — Exercise 1
IST 441

This exercise isworth 6 points.
1. (4 points) Suppo® tha an IR system containsonly 1000doauments. A quey is
known to generate 27 relevant doauments as listed be ow:

{d4, ds, ds, 01, dgs, dis0, Aooo, Ao10, Toso, Ozoo, Ozag, Uago, Uags, daso, az2, dsoo, Oso1, Os30, Osas,
ds90, Osoo, Us3s, O700, 0720, Osoo, Cass, ono} -

Two different approaches are used to retrieve ranked doauments for thisquay. Each
system only returnsthetop 10 ranked doaumentsin order of ranking. Approaches 1 and
2 each retrieves doauments oneat atime in thefollowing order with all 10 doauments
eventudly returned:

Approach 1: d, ds, diso, 0250, d11, ds3, dso, soo, As00, U720,

Approach 2: daso, daoo, Aiso, d210, dogo, 01, Oso1, dgoo, G200, Asoo.

a. (2 points) According thedéfinition:
Recall isthe propottion of relevant material actudly retrieved:
|Relevant Retrieved|

Recall = : :
|Relevanct in Collection|

Precisionisthepropation of retrieved materials actudly relevant:
|Relevant Retrieved|
|All Retrieved|
For approach 1, we can calculate therecall and precision according to what is returned,
e.g.for 1 doaument returned, 2 doaumentsreturned, etc. since the# returned isin ranking
order. For approach 2, we can do the same calculation. Theresults are shown in Table 1-
1 for approach 1, and Table 1-2 for approach 2.

Precision =

Table 1-1: Precison-Recall table for approach 1 as afundion of # of doauments 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 0.00 050 067 075 060 050 043 050 056 0.60
Reall 0.00 004 o007 0211 0112 0411 0.1 0.5 0419 0.22

Table 1-2: Precison-Recall table for approach 2 as afundion of # of doauments returned.

Reall
# 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 1.00 100 100 100 080 083 086 088 0.89 0.90

Reall 004 007 011 015 015 019 022 026 030 0.33



1.2

1 %
0.8

c
Rl
g 06
g / —o—approachl
04 / ~l—approach?2
0.2
O J T T T T T 1
0 2 4 6 8 10 12

# of documents returned

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

. (1 point) Calculate the Precision versus Recall for approaches 1 and 2 usng these
quey results as afundion of the number of doauments returned.

We have adready calculated precisonandrecall in (a) (Table 1-1 and Table 1-2).
Now we plot theprecision-recall graphs The precision-recall graph for approach
1 and approach 2 is shown in Figure 1-3.



1.2

. [ oo

c
R
] 0.6 -
S == approach 1
= == approach 2
0.4 / PP
0.2
O T T T 1
0 0.1 0.2 0.3 0.4

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

c. (1 point) Which approach is best? Judify 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 hasthe
highe recall and highe precision at the same time, which is preferred for information
retrieval and asearch engine To determineif the system is useful or to make comparative
assessments with other methods we usudly evaluae systems by the combining thetrade-
offs of precisonandrecall. Thegod isto get both high recall and high precision (get as
much of wha we want while at the same time getting as little junk as possible). We see
tha compared to approach 1, approach 2 shows both highe recall and highe precision
for each number of return doauments accumulating at ten.

Argument B: By another quantitative measure, the F measure: F= ﬁz =2 %
R

Recall the F measure combines precision and recall. If we compare when thenunber
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 benoted tha the graph only measures returned doauments from 1
t010.When thenumber returned increases, we are not sure how approach 1 and approach
2 will differ. Based onthis graph Figure 1-3, approach 1 may have thetendency to catch
up with approach 2. We have to adjus our argument tha our condusonis based onthe
returned doaument numbe 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 tha the doauments tha approach 2 retrieved is more relevant (has highe



similarity) than the doacuments that approach 1 retrieved. This reassure is unknown in this
discussion based on information provided by the problem.

2. (2 points) Use thefollowing search engines: Google, Yahoo,MSN, ASK. Putin the
queies:
jagua
Qrour choiceO

For QaguaOdo plots with the cat being therelevant retumned content. Make a
precision plot for each search engine as abovefor thefirst 10 returned linksas a
fundion of the number of doauments returned.

Theprecisonis counted as shown in problem 1(a). The precision curves for the
four search engines are shown in Figure 2.
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Figure 2: Precisonvs. # returned doauments for the four search enignes googk, yahoo,
msn and ask.



