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Information Retrieval

Pra
ti
e Exer
ises

31.1 Compute the relevan
e (using appropriate de�nitions of term frequen
y and

inverse do
ument frequen
y) of ea
h of the Pra
ti
e Exer
ises in this 
hapter

to the query �SQL relation�.

Answer:

We do not 
onsider the questions that 
ontain neither of the keywords be
ause

their relevan
e to the keywords is zero. The number of words in a question

in
ludes stop words. We use the equations given in Se
tion 31.2 to 
ompute

relevan
e; the log term in the equation is assumed to be to the base 2.

Q# #wo- # #“rela- “SQL” “relation” “SQL” “relation”

-rds “SQL” -tion” term freq. term freq. relv. relv. relv.

Tota

1 84 1 1 0.0170 0.0170 0.0002 0.0002 0.0004

4 22 0 1 0.0000 0.0641 0.0000 0.0029 0.0029

5 46 1 1 0.0310 0.0310 0.0006 0.0006 0.0013

6 22 1 0 0.0641 0.0000 0.0029 0.0000 0.0029

7 33 1 1 0.0430 0.0430 0.0013 0.0013 0.0026

8 32 1 3 0.0443 0.1292 0.0013 0.0040 0.0054

9 77 0 1 0.0000 0.0186 0.0000 0.0002 0.0002

14 30 1 0 0.0473 0.0000 0.0015 0.0000 0.0015

15 26 1 1 0.0544 0.0544 0.0020 0.0020 0.0041

31.2 Suppose you want to �nd do
uments that 
ontain at least k of a given set of n

keywords. Suppose also you have a keyword index that gives you a (sorted) list

of identi�ers of do
uments that 
ontain a spe
i�ed keyword. Give an e	
ient

algorithm to �nd the desired set of do
uments.

Answer:
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Let S be a set of n keywords. An algorithm to �nd all do
uments that 
ontain

at least k of these keywords is given below.

This algorithm 
al
ulates a referen
e 
ount for ea
h do
ument identi�er.

A referen
e 
ount of i for a do
ument identi�er d means that at least i of the

keywords in S o

ur in the do
ument identi�ed by d. The algorithm maintains

a list of re
ords, ea
h having two �elds � a do
ument identi�er, and the refer-

en
e 
ount for this identi�er. This list is maintained sorted on the do
ument

identi�er �eld.

initialize the list L to the empty list;

for (ea
h keyword 
 in S) do

begin

D := the list of do
uments identi�ers 
orresponding to 
;

for (ea
h do
ument identi�er d in D) do

if (a re
ord R with do
ument identi�er as d is on list L) then

R:referen
e 
ount := R:referen
e 
ount + 1;

else begin

make a new re
ord R;

R:do
ument id := d;

R:referen
e 
ount := 1;

add R to L;

end;

end;

for (ea
h re
ord R in L) do

if (R:referen
e 
ount >= k) then

output R;

Note that exe
ution of the se
ond for statement 
auses the list D to �merge�

with the list L. Sin
e the lists L and D are sorted, the time taken for this merge

is proportional to the sum of the lengths of the two lists. Thus the algorithm

runs in time (at most) proportional to n times the sum total of the number of

do
ument identi�ers 
orresponding to ea
h keyword in S.

31.3 Suggest how to implement the iterative te
hnique for 
omputing PageRank

given that the T matrix (even in adja
en
y list representation) does not �t in

memory.

Answer:

FILL

31.4 Suggest how a do
ument 
ontaining a word (su
h as leopard) 
an be indexed

su
h that it is e	
iently retrieved by queries using amore general 
on
ept (su
h

as �
arnivore� or �mammal�). You 
an assume that the 
on
ept hierar
hy is

not very deep, so ea
h 
on
ept has only a few generalizations (a 
on
ept 
an,

however, have a large number of spe
ializations). You 
an also assume that
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you are provided with a fun
tion that returns the 
on
ept for ea
h word in a

do
ument. Also suggest how a query using a spe
ialized 
on
ept 
an retrieve

do
uments using a more general 
on
ept.

Answer:

Add do
 to index lists for more general 
on
epts also.

31.5 Suppose inverted lists are maintained in blo
ks, with ea
h blo
k noting the

largest popularity rank and TF�IDF s
ores of do
uments in the remaining

blo
ks in the list. Suggest how merging of inverted lists 
an stop early if the

user wants only the top K answers.

Answer:

For all do
uments whose s
ores are not 
omplete, use upper bounds to 
om-

pute the best possible s
ore. If the Kth largest 
ompleted s
ore is greater than

the largest upper bound among in
omplete s
ores, output the top K answers.
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