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The VectorSpaceModel
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Graphical representation
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Document collection
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TermWeights:TermFrequency(Recap)
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Example(TF-IDF)
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SimilarityMeasure- InnerProduct
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InnerProduct- Examples
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Cosine SimilarityMeasure
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Exercise
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» A user is browsing 4 websites, he wants to find the similarity between each website content.

After pre-processing is finished, the content of the 4 websites is as follows:

• W1 = information media science

• W2 = media science lebanese

• W3 = media lebanese science information science

• W4 = lebanese media lebanese science

» Write the binary and term-weighted matrix

» Calculate the similarity of W1 with W2 andW3

» Calculate the similarity of W1 withW4

» What is the most similar document to W1

» Draw the vectors in a 2 dimentional (2D) space, with the correct angle between each vector.



Solution
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» Binary matrix

» Term weighted matrix

»

Media Science Lebanese Information

W1 1 1 0 1

W2 1 1 1 0

W3 1 1 1 1

W4 1 1 1 0

Media Science Lebanese Information

W1 1 1 0 1

W2 1 1 1 0

W3 1 2 1 1

W4 1 1 2 0



Solution
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» Vectors

• W1  = 1T1+1T2+0T3+1T4

• W2  = 1T1+1T2+0T3+0T4

• W3  = 1T1+2T2+1T3+1T4

• W4  = 1T1+1T2+2T3+0T4



Solution

» Inner products

• sim(W1, W2) = (1x1)+(1x1)+(0x1)+(1x0) = 2

• sim(W1, W3) = 4

• sim(W1, W4) = 2

» Cosine similarity

• cos(W1, W2) =

• cos(W1, W3) = 0.95

• cos(W1, W4) = 0.8
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Solution

» Vector space

• ∠(W1, W2) = cos-1 (0.8) = 36.8

• ∠(W1, W3) = cos-1 (0.95) = 18.1

• ∠(W1, W4) = cos-1 (0.8) = 36.8

» W2 and W4 are the most relevant documents to W1.

t1

tn

18.1°

36.8°
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JaccardSimilarity

» TheJaccardsimilarity (Jaccard coefficient) of two setsS1,
S2 is the sizeof their intersection divided by the sizeof
their union.
• JSim (C1, C2) = |C1C2| / |C1C2|.

• Extreme behavior:
• Jsim(X,Y) =1, iff X=Y
• Jsim(X,Y) =0 iff X,Yhave no elements in common

• JSim issymmetric

3 in intersection.

8 in union.  

Jaccardsimilarity

=3/8

BEST FOR You
O R G A N I C S C O M P A NY

16



Jaccard Similarity betweensets
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» The distance forthe documents

» JSim(D,D) =3/5

»

»

JSim(D,D) = JSim(D,D)  =2/6

JSim(D,D) = JSim(D,D)  =3/9

apple  

releases  

new ipod

apple  

releases  

newipad

new  

applepie  

recipe

Vefa rereases  

new bookwith  

apple pie  

recipes
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Edit Distance for strings

• The edit distance of two strings is the number of 
inserts and deletes of characters needed to turn  
one into the other.

• Example: x = abcde ; y = bcduve.

• Turn x into y by deleting a, then inserting u and v 
after d.

• Edit distance = 3.

• Minimum number of operations can be computed  
using dynamic programming

• Common distance measure for comparing DNA  
sequences
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