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(Computer science curricula 2013 report)

Ref :  http://ai.stanford.edu/users/sahami/CS2013/ 
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Ref :  http://ai.stanford.edu/users/sahami/CS2013/ 
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Ref : (Grzegorz Kondrak,2005) 
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02 Semantic Similarity  Search
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Calculating Document Similarity Score

Calculating 
Document 

Keywords Score

Calculate 
Document 

Similarity Score 

Steps 
Calculate N-grams Weight Set of Similarity between 
Query Keyword with Ontology Keyword.

(a)

(b) Calculate Weight Set of Semantic Similarity between 
Query Keyword with Ontology Keyword 

SWKd,i(QK,DK) = SWKn-gram+ SWKcs-onto

SWKd,i(QK,DK)  :  the total Semantic Weight Keyword (SWK)
SWKn-gram  :  semantic weight keyword each document based on N-grams

SWKcs-onto  :  semantic weight keyword each document based on Computer Science ontology

𝐃𝐒𝐒 (𝑫𝒅, 𝐪) =  
1 +

∑𝑁
𝑖=1 SWKd,i 

𝑁 − 1    

∑𝑁
𝑖=1 SWKd,i 

𝑁

;  One of the query and Keywords document 𝑑

; otherwise

are exactly alike .

---
---
---

C

(Calculating Document Similarity Score)
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Calculation Example
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Document as Vector

Title | Semantic Ranking based on Computer Science Ontology Weight

Semantic Ranking Process

Term-Frequency

Terms tf-raw tf-wght
Architecture 2 1.3010

client 2 1.3010
Decision 6 1.7782
Design 3 1.4771
making 6 1.7782
Public 5 1.6990
quality 3 1.4771
Tender 5 1.6990
Case 3 1.4771

Title

Abstract

Keyword

Term-Frequency

 24
Three parts (Title,Abstract,Keyword) for Representation of Term within a document
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Document PID#115 Query
Product 

Terms tf-raw tf-wght n'lized Semantic weight 
Architecture 2 1.3010 0.2433 0.25 0.0608

client 2 1.3010 0.2433 0.5 0.1217
Decision 6 1.7782 0.3325 1 0.3325
Design 3 1.4771 0.2762 0.5 0.1381
making 6 1.7782 0.3325 1 0.3325
Public 5 1.6990 0.3177 0.25 0.0794
quality 3 1.4771 0.2762 0.75 0.2072
Tender 5 1.6990 0.3177 0 0.0000
Case 3 1.4771 0.2762 0.5 0.1381

European 3 1.4771 0.2762 0 0.0000
procedure 2 1.3010 0.2433 0.25 0.0608
restricted 1 1.0000 0.1870 0 0.0000
studies 2 1.3010 0.2433 0 0.0000

Similarity Score (Semantic Weight) : 0.7864
Similarity Score (Non-Semantic Weight) : 0.5242

Keyword :  Decision Making
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02 Semantic Search
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N-grams Weight
(Trigrams)

Hierarchical Relationship 
 Weight  

(Using CS Ontology)

  Document #115

        Decision making
        Architecture
        Design quality
        Public clients
        Tendering

Document
Keywords

Document #847

        Decision making
Mobile robots

Sensor virtualization
Situation awareness

Testbed
Urban traffic

Document
Keywords

Document - Document Similarity

(Re-Ranking)02 Semantic Similarity  Search

35



N-grams Weight
(Trigrams)

Architecture
Design quality

Public clients

 Tendering

  Document #115
 Decision making

Document #847

Mobile robots

Sensor  
virtualization

Situation  
awareness
Testbed

Urban traffic

Hierarchical Relationship 
 Weight  

(Using CS Ontology)

Document 
Keyword

Decision 
making

Architec
ture

 Design 
quality

Public 
clients Tendering Mobile 

robots
Sensor 

virtualization

Situat
ion 

awar
eness

Testbed Urban 
traffic

Decision 
making 2 0.50 0.67 0.50 0.21 0.31 0.39 0.4

0 0.00 0.31

Architecture 0.50 2 0.75 0.75 0.00 0.57 0.50 0.5
6 0.00 0.25

 Design quality 0.67 0.75 2 0.75 0.00 0.25 0.40 0.3
0 0.00 0.31

Public clients 0.50 0.75 0.75 2 0.00 0.62 0.25 0.3
0 0.00 0.37

Mobile robots 0.31 0.57 0.25 0.62 0.00 2 0.25 0.3
0 0.00 0.50

Sensor 
virtualization 0.39 0.50 0.40 0.25 0.00 0.25 2 0.8

0 0.00 0.30

Situation 
awareness 0.40 0.56 0.30 0.30 0.00 0.30 0.80 2 0.00 0.30

Urban traffic 0.31 0.25 0.31 0.37 0.07 0.50 0.30 0.3
0 0.08 2

Tendering 0.21 0.00 0.00 0.00 2 0.00 0.00 0.0
0 0.20 0.07

Keyword-Keyword Similarity Matrix Scores

#115 #847

#115

#847

Document

Document-Document Similarity  
Matrix Scores

0.4346

0.4346

1

1

Testbed
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Paper ID 115 847 1055 553 584 Query

115 1 0.1818 0.2222 0 0 0.3333
847 0.1818 1 0.2 0 0 0.2857

1055 0.2222 0.2 1 0 0 0.4000
553 0 0 0 1 0 0
584 0 0 0 0 1 0

Query 0.3333 0.2857 0.4000 0 0 1

Paper ID 115 847 1055 553 584 Query

115 1 0.4346 0.6853 0.3990 0.4334 0.8231
847 0.4346 1 0.4551 0.3574 0.3425 0.6424

1055 0.6853 0.4551 1 0.3944 0.3578 0.8290
553 0.3990 0.3574 0.3944 1 0.4999 0.7167
584 0.4334 0.3425 0.3578 0.4999 1 0.6959

Query 0.8231 0.6424 0.8290 0.7167 0.6959 1

Table 1 : Document-Document Similarity Matrix Scores 
               (Keyword Matching Weight)

Table 2 : Document-Document Similarity Matrix Scores 
                (Using Our Semantic Weight)

37

Experiment Results
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Selecting 
Semantic 
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(Country)
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02 Semantic Similarity Search  (Semantic Similarity)

United States

37.5%

PID :  553,847,1055

Czech
PID :  1506

Netherlands
PID :  115

Sweden PID :  584,1706

25%

Australia

PID :  1700

12.5%

12.5%

12.5%

Decision 
Making(8)
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