CSE 8337  Spring 2009
Comparing Basic IR Models
All references are to Modeling Information Retrieval by Ricardo Baeza-Yates and Berthier Ribeiro-Neto

Given (see p20 in Modeling slides):

	
	k1
	k2
	k3

	d1
	2
	0
	1

	d2
	1
	0
	0

	d3
	0
	1
	3

	d4
	2
	0
	0

	d5
	1
	2
	4

	d6
	1
	2
	0

	d7
	0
	5
	0

	
	
	
	

	q
	1
	2
	3


1. (Boolean Model) Assume that the numbers in the above table for each document actually show the frequency of occurrence of each  keyword in the document, and that the query is actually (1,1,1).  
The actual documents are represented as:  d1=(1,0,1), d2=(1,0,0), d3=(0,1,1), d4=(1,0,0), d5=(1,1,1), d6=(1,1,0), d7=(0,1,0)

Using the formula on the bottom of p 26 in [1] we get:


sim(d1,q) = 0

sim(d2,q) = 0

sim(d3,q) = 0 

sim(d4,q) = 0 

sim(d5,q) = 1 

sim(d6,q) = 0 

sim(d7,q) = 0


Therefore, the Boolean model will only retrieve document 5.


2. (Vector Model) Assume that the numbers in the above  table for each document actually show the frequency (freq i,j ) of occurrence of each keyword in the document.  
 We first convert freq i,j into fi,j (p29 in [1]):

	
	k1
	k2
	k3

	d1
	1
	0
	0.5

	d2
	1
	0
	0

	d3
	0
	0.33
	1

	d4
	1
	0
	0

	d5
	0.25
	0.5
	1

	d6
	0.5
	1
	0

	d7
	0
	1
	0


We next calculate idfi using formula (2.2) on p 29 in [1] (I’m using log base 10, but any log is OK):


idf1 = log (N/n1) = log (7/5) = 0.146

idf2 = log (N/n1) = log (7/4) = 0.243 

idf3 = log (N/n1) = log (7/3) = 0.368


We can finally calculate the term weights using tf-idf (formula (2.3) p29 in [1]) as: 

	
	k1
	k2
	k3

	d1
	0.146
	0
	0.184

	d2
	0.146
	0
	0

	d3
	0
	0.081
	0.368

	d4
	0.146
	0
	0

	d5
	0.037
	0.122
	0.368

	d6
	0.073
	0.243
	0

	d7
	0
	0.243
	0


To calculate the cosine measure, we need to also convert the query using the formula (2.4) on p 30 in [1]:
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 Now we can finally calculate the cosine measures using these new weights:

sim(d1,q)=
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sim(d2,q)=
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sim(d3,q)= 
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sim(d4,q)= 
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sim(d5,q)=
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sim(d6,q)=
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sim(d7,q)=
[image: image10.wmf]3
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3. (Probabilistic Model) Assume that the document and query vectors to be used are identical to those for the Boolean Model.    We suppose r=3 and go through two iterations.
First iteration:
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To calculate the similarity, we use the formula:
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Here the term weights for the query are all one.  Thus we only need to consider the terms where the query has nonzero weights.  There are three of these terms:
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We finally calculate the similarity metrics as:
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 EMBED Equation.DSMT4  [image: image15.wmf]11
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 EMBED Equation.DSMT4  [image: image19.wmf]1122

6

12

12

(|)1(|)(|)1(|)

(,)loglogloglog

1(|)1(|)

(|)(|)

0.3970.1240.521

PkRPkRPkRPkR

simdq

PkRPkR

PkRPkR

æöæö

--

=+++

ç÷ç÷

--

èøèø

=--=-



[image: image20.wmf]22

7

2

2

(|)1(|)

(,)loglog0.124

1(|)

(|)

PkRPkR

simdq

PkR

PkR

æö

-

=+=-

ç÷

-

èø


Second iteration:  Using an r value of 3, we have the top ranked documents are:  V={d3, d7, d1}.  Thus V1={d1} V2={d3, d7} V3={d3, d1}.  Note that these V’s can also refer to the cardinalities as opposed to the sets themselves.  Using the formulas on p34 in [1], we then have:
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For this iteration, then, the log terms are:
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Finally, we obtain the following similarity measures:
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The ranking results are thus:

	Iteration
	Rank(Sim)

	
	1
	2
	3
	4
	5
	6
	7

	1
	3(0)
	7(-0.124)
	1(-0.273)
	2(-0.397)
	4(-0.397)
	5(-0.397)
	6(-0.521)

	2
	3(0.817)
	7(0.231)
	5(-0.501)
	1(-0.732)
	6(-1.087)
	2(-1.318)
	4(-1.318)
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