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Appendix A 

Script to Retrieve Simple Search   

SELECT C.ChapterNumber 

   ,C.ChapterName 

   ,D.Subsection_ID 

   ,D.Subsection 

   ,D.Details 

FROM [dbo].[Constitute_Details] D 

INNER JOIN [dbo].[Constitute_Chapters] C ON D.ChapterID = C.ChapterNumber 

WHERE CONTAINS (Details, 'religion') 

GO 

 

SELECT C.ChapterNumber 

   ,C.ChapterName 

   ,D.Subsection_ID 

   ,D.Subsection 

   ,D.Details 

FROM [dbo].[Constitute_Details] D 

INNER JOIN [dbo].[Constitute_Chapters] C ON D.ChapterID = C.ChapterNumber 

WHERE CONTAINS (Details, 'religion AND caste') 

GO 

 

SELECT C.ChapterNumber 

   ,C.ChapterName 

   ,D1.Subsection_ID 

   ,D1.Subsection 

   ,D1.Details 

FROM [dbo].[Constitute_Details] D1 

INNER JOIN [dbo].[Constitute_Chapters] C ON D1.ChapterID = C.ChapterNumber 

WHERE FREETEXT (Details, 'religion') 

GO 

 

 

SELECT KL.RANK 

    ,FL.Subsection 

    ,FL.Subsection 

    ,FL.Details 

FROM [dbo].[Constitute_Details]  AS FL  

     INNER JOIN 

     FREETEXTTABLE([dbo].[Constitute_Details] , Details, 

                    'religion') AS KL 

     ON FT_TBL.Subsection_ID = KL.[KEY] 

ORDER BY KL.RANK DESC 

GO 

 

SELECT * 
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FROM Constitute_Details AS FT_TBL INNER JOIN 

   FREETEXTTABLE (Constitute_Details, 

      Details,  

     '(language NEAR religion)'  

       

   ) AS KL 

   ON FT_TBL.Subsection_ID = KL.[KEY] 

WHERE KL.RANK > 2 

ORDER BY KL.RANK DESC; 

GO 
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Appendix B 

Code to Get Question Type 

 

  CREATE FUNCTION [dbo].[fn_get_questiontype] 

  ( 

  @question VARCHAR(max) 

  ) 

  RETURNS VARCHAR(15) 

  BEGIN 

  DECLARE @questiontype VARCHAR(15), @finalQuestion VARCHAR(15), 

@lngthstring INT; 

  DECLARE @commansepques VARCHAR(max) 

  DECLARE @T TABLE (words VARCHAR(50)) 

 

  INSERT INTO @T VALUES ('Does'),('Who'),('What'),('Are') 

      ,('Do'),('Is'), ('When'),('Which') 

      ,('Whose'),('Can'), ('Should'),('Was') 

       

 

 SET @questiontype =   SUBSTRING(@question,1, CHARINDEX(' ' ,@question)-1)   

  

 IF @questiontype = ANY(SELECT words from @t) 

    SET @finalQuestion = @questiontype 

 ELSE 

   BEGIN 

      IF ((@questiontype = 'How') OR (@questiontype = 'Under') OR (@questiontype 

= 'For')  

   OR (@questiontype = 'By') OR (@questiontype = 'To')  

   OR (@questiontype = 'In')  OR (@questiontype = 'At')) 

   AND CHARINDEX(',',@question,1) = 0  

     BEGIN 

   SET @lngthstring = LEN(@questiontype) 

   SET @finalQuestion =   @questiontype + ' ' + 

SUBSTRING(@question,@lngthstring+2,  

        CHARINDEX(' ' 

,@question,@lngthstring+2)  - @lngthstring - 1)   

     END 

      ELSE IF CHARINDEX(',',@question,1) > 0  

   BEGIN 

         SET @commansepques = LTRIM(SUBSTRING (@question, 

CHARINDEX(',',@question,1) + 1,  

     LEN(@question) - 

CHARINDEX(',',@question,1)- 1 )) 

   SET @questiontype =   SUBSTRING(@commansepques,1, 

CHARINDEX(' ' ,@commansepques)-1)   

   IF @questiontype = ANY(SELECT words FROM @t) 
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       SET @finalQuestion = @questiontype 

   ELSE 

   BEGIN 

        IF (@questiontype = 'How') OR (@questiontype = 'Under') 

OR (@questiontype = 'For')  

      OR (@questiontype = 'By') OR (@questiontype = 'To')  

      OR (@questiontype = 'In')  OR (@questiontype = 'At') 

        BEGIN 

      SET @lngthstring = 

LEN(@questiontype) 

      SET @finalQuestion =   @questiontype 

+ ' ' + SUBSTRING(@commansepques,@lngthstring+2,  

           

 CHARINDEX(' ' ,@commansepques,@lngthstring+2)  - @lngthstring - 1)   

        END 

      ELSE 

      BEGIN 

          SET @questiontype =   SUBSTRING(@question,1, 

CHARINDEX(' ' ,@question)-1)   

   SET @lngthstring = LEN(@questiontype) 

   SET @finalQuestion =   @questiontype + ' ' + 

SUBSTRING(@question,@lngthstring+2,  

        CHARINDEX(' ' 

,@question,@lngthstring+2)  - @lngthstring - 1)   

      END 

     END 

   END 

    

   IF @finalQuestion = 'In How' 

     SET @finalQuestion = 'In how many' 

END 

 RETURN @finalQuestion 

  END 
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Appendix C 

Code to Find Similar Question 

 

CREATE PROC [dbo].[usp_Find_Similar_Question] 

@Question Varchar(150) , @n int = 0.5 

AS 

BEGIN 

SET NOCOUNT ON 

 

DECLARE @Q_CD FLOAT 

DECLARE @Question_Type VARCHAR(50), @Question_Question_Type 

VARCHAR(50) 

DECLARE @Question_ID INT, @Question_Type_Ranking INT 

DECLARE @RecCount INT 

DECLARE @Term VARCHAR(100), @Description varchar(150) 

DECLARE @NewQuestion VARCHAR(MAX) 

 

CREATE TABLE #Que 

(Term VARCHAR(100), 

Frequency INT, 

Soundex_Value varchar(10), 

IDF FLOAT, 

TFIDF FLOAT) 

 

CREATE TABLE #FirstQue 

(Term VARCHAR(100), 

Soundex_Value varchar(10) 

) 

 

INSERT INTO #FirstQue 

(Term,Soundex_Value) 

 

SELECT value,SOUNDEX(value) FROM ( 

SELECT value,Count(1) TF FROM [dbo].[SplitWords](@Question)  

WHERE value NOT IN (SELECT Term FROM ExcludedTerms) 

GROUP BY value 

) P  

 

 

 

SELECT Term,b.[Description] INTO #Temp1 FROM #FirstQue a 

INNER JOIN Abbrivations b 

ON A.Term = b.Abbrivation 

WHERE Soundex_Value NOT IN  

(SELECT Soundex_Value FROM GlobalTerms 

) 
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SELECT @RecCount = COUNT(1) FROM #Temp1  

SET @NewQuestion = @Question 

WHILE (@RecCount > 0) 

BEGIN 

 SELECT Top 1 @Term = Term, @Description =Description 

    FROM #Temp1 

 

 SET @NewQuestion = REPLACE(@NewQuestion,@Term,@Description) 

 

    DELETE FRom  #Temp1 Where  Term = @Term 

 SELECT @RecCount = COUNT(1) FROM #Temp1  

END 

 

INSERT INTO #Que 

(Term,Frequency,IDF) 

 

SELECT value,TF,IDF FROM ( 

SELECT value,Count(1) TF FROM [dbo].[SplitWords](@NewQuestion)  

Where value NOT IN (SELECT Term FROM ExcludedTerms) 

GROUP BY value 

) P  

INNER JOIN GlobalTerms GT 

ON GT.Term = P.value 

 

UPDATE #Que 

SET TFIDF = IDF * Frequency,Soundex_Value = SOUNDEX(Term) 

SELECT @Q_CD = SUM(TFIDF * TFIDF) FROM #Que 

 

SELECT @Question_Type = dbo.fn_get_questiontype(@Question) 

 

SELECT TOP 100 T.QuestionID, 

       MAX(Q1.Question) Question,100* (SUM(T.TFIDF * Q.TFIDF) ) 

 / ( MAX(Q1.CosineDistanceQuestionComponent) * @Q_CD ) CD , 

 MAX(Q1.Header) Header,MAX(Q1.QuestionType) Question_Type  

INTO #Temp 

 FROM TermFrequency T  

INNER JOIN #Que Q 

ON T.Soundex_Value = Q.Soundex_Value 

INNER JOIN Question Q1 

ON Q1.ID = T.QuestionID 

GROUP BY T.QuestionID 

ORDER BY 3 DESC 

 

ALTER TABLE #Temp ADD Question_Type_Ranking INT ,Final_Ranking FLOAT; 

 

 

 

SET @RecCount = 0 
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SELECT @RecCount = COUNT(1) FROM #Temp WHERE 

Question_Type_Ranking IS NULL 

 

WHILE (@RecCount > 0) 

BEGIN 

   

   SELECT Top 1 @Question_ID = QuestionID,  

   @Question_Question_Type = Question_Type FROM #Temp 

   WHERE Question_Type_Ranking IS NULL 

   

   IF @Question_Question_Type = @Question_Type 

     BEGIN 

      SET @Question_Type_Ranking = 3 

     END 

    ELSE IF CHARINDEX(@Question_Type,@Question_Question_Type,1) > 0 

   OR CHARINDEX(@Question_Question_Type,@Question_Type,1) > 

0 

     BEGIN 

     SET @Question_Type_Ranking = 2 

  END 

   ELSE 

    BEGIN 

     SET @Question_Type_Ranking = 1 

  END 

     

   UPDATE #Temp  

   SET Question_Type_Ranking =@Question_Type_Ranking  

   WHERE QuestionID = @Question_ID  

 

   SELECT @RecCount = COUNT(1)  

   FROM #Temp  

   WHERE Question_Type_Ranking IS NULL 

END 

 

UPDATE #Temp SET Final_Ranking = POWER( Question_Type_Ranking,@n ) * 

CD 

 

SELECT Top 10 QuestionID,Question,Header,ROUND(CD,4) CD  

,Question_Type_Ranking,ROUND(Final_Ranking,4) Final_Ranking  

FROM #Temp  

ORDER BY Final_Ranking DESC 

 

END 
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Appendix D 

Code to Find Global Terms  

 

SET NOCOUNT ON 

TRUNCATE TABLE GlobalTerms 

CREATE TABLE #t (Term VARCHAR(150)) 

 

DECLARE @Question VARCHAR(MAX) 

-------------------------------------------------------- 

DECLARE @MyCursor CURSOR 

SET @MyCursor = CURSOR FAST_FORWARD 

FOR 

SELECT Question FROM   Question  

OPEN @MyCursor 

FETCH NEXT FROM @MyCursor 

INTO @Question  

WHILE @@FETCH_STATUS = 0 

BEGIN 

SET @Question = REPLACE(@question,'?','') 

SET @Question = REPLACE(@question,')','') 

SET @Question = REPLACE(@question,'(','') 

SET @Question = REPLACE(@question,'.','') 

SET @Question = REPLACE(@question,'/',' ') 

SET @Question = REPLACE(@question,'\',' ') 

SET @Question = REPLACE(@question,'''','') 

 

INSERT INTO #t (Term) 

SELECT value FROM dbo.SplitWords(@Question)  

 

FETCH NEXT FROM @MyCursor 

INTO @Question 

END 

CLOSE @MyCursor 

DEALLOCATE @MyCursor 

 

 

INSERT INTO GlobalTerms (Term) 

SELECT DISTINCT term FROM #t 

WHERE Term NOT IN (SELECT Term FROM ExcludedTerms) 

 

DROP TABLE #t 
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Appendix E 

Calculation of Cosine Distance and TF-IDF  

SET NOCOUNT ON 

TRUNCATE TABLE GlobalTermSoundex 

 

UPDATE [dbo].[GlobalTerms] 

SET Soundex_Value = SOuNDEX([Term]) 

 

UPDATE [dbo].[TermFrequency] 

SET Soundex_Value = SOuNDEX([Term]) 

 

 INSERT GlobalTermSoundex 

 (Soundex_Value,TermCount) 

 SELECT Soundex_Value, SUM([Score]) Score 

  FROM [GlobalTerms] 

  GROUP BY Soundex_Value 

 

  UPDATE  G 

  SET  G.Score = P.C 

  FROM 

  (SELECT Soundex_Value Soundex_Value, SUM(Frequency) C FROM 

TermFrequency 

  GROUP BY Soundex_Value) P JOIN [GlobalTerms] G 

  ON G.Soundex_Value = P.Soundex_Value 

 

DECLARE @N int 

 

SELECT @N  = COUNT(1) FROM Question 

 

SELECT @N 

 

UPDATE  A 

SET A.IDF= B.IDF 

FROM 

(SELECT Term,Soundex_Value,LOG(@N/[Score]) IDF FROM 

[dbo].[GlobalTerms]) 

B 

JOIN TermFrequency A ON  

A.Soundex_Value = B.Soundex_Value 

 

 

UPDATE [dbo].[TermFrequency] 

SET [TFIDF] = Frequency * [IDF] 
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UPDATE [dbo].[GlobalTerms] 

SET IDF = LOG(@N/[Score]) 

 

UPDATE Q 

SET Q.CosineDistanceQuestionComponent = TF.CDQC 

FROM 

(SELECT QuestionID,SUM (TFIDF * TFIDF) CDQC FROM 

[dbo].[TermFrequency] 

Group By QuestionID) TF 

JOIN Question Q ON TF.QuestionID = Q.ID 
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Appendix F 

Question Type Ranking 

Obtaining a best power value of the Question Type Ranking 

 

FR = QTRn * CDR 

 

FR – Final Ranking 

QTR – Question Type Ranking 

CDR – Cosine Distance Ranking 

 

Several Questions were searched for different n values.  

 

Q1.How does the Constitution treat the status of colonies, and territories? 

N = 0.5 

 

Question 

ID 

Question Header CDR QTR FR 

195 Sample Question 195 General 0.9715 3 0.9715 

197 Sample Question 197 General 0.7491 1 0.7491 

112 Sample Question 112 Executive 0.4788 2 0.4788 

297 Sample Question 297 Legislature 0.4411 1 0.4411 

219 Sample Question 219 General 0.4112 2 0.4112 

196 Sample Question 196 General 0.3958 1 0.3958 

139 Sample Question 139 Executive 0.3895 1 0.3895 

14 Sample Question 14 Criminal 

Procedure 

0.3857 3 0.3857 

173 Sample Question 173 Executive 0.3803 1 0.3803 

249 Sample Question 249 General 0.3765 1 0.3765 

 

N =  1 

 

Question 

ID 

Question Header CDR QTR FR 

195 Sample Question 195 General 0.9715 3 2.9145 

14 Sample Question 14 Criminal 

Procedure 

0.3857 3 1.1571 

15 Sample Question 15 Criminal 

Procedure 

0.3219 3 0.9656 

112 Sample Question 112 Executive 0.4788 2 0.9577 

219 Sample Question 219 General 0.4112 2 0.8223 

197 Sample Question 197 General 0.7491 1 0.7491 

640 Sample Question 640 Race, 

Ethnicity, 

0.2437 3 0.7312 
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and 

Language 

656 Sample Question 656 Race, 

Ethnicity, 

and 

Language 

0.2437 3 0.7312 

203 Sample Question 203 General 0.331 2 0.662 

77 Sample Question 77 Elections 0.301 2 0.6019 

 

N = 2 

 

Question 

ID 

Question Header CDR QTR FR 

195 Sample Question 195 General 0.9715 3 8.7436 

14 Sample Question 14 Criminal 

Procedure 

0.3857 3 3.4713 

15 Sample Question 15 Criminal 

Procedure 

0.3219 3 2.8968 

640 Sample Question 640 Race, 

Ethnicity, 

and 

Language 

0.2437 3 2.1935 

656 Sample Question 656 Race, 

Ethnicity, 

and 

Language 

0.2437 3 2.1935 

112 Sample Question 112 Executive 0.4788 2 1.9153 

219 Sample Question 219 General 0.4112 2 1.6447 

203 Sample Question 203 General 0.331 2 1.3239 

77 Sample Question 77 Elections 0.301 2 1.2038 

574 Sample Question 574 Rights 0.2592 2 1.0368 

 

When all the three instances are compared, there are two close questions.  

 

 How does the Constitution treat the status of colonies, protectorates, and 

territories? 

 What specific colonies or protectorates does the Constitution mention? 

 

So the correct questions were identified when n = 0.5  

 

PN: Actual question was removed to avoid plagiarism.  
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Appendix H Example of a Question 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

Incident Dates References 

Death of Colombo District MP. Mr. 

CV. Gunarathne 

7-Jun-2000 Sri Lanka Cabinet Minister of Industries 

development, Minister Mr.Gunaratne and 

his wife were killed.  

Death of National List MP. Mr. C.V. 

Gunarathne 

12-Aug-

2005 

 

Resignation of National List MP Mr. 

Samarasinghe 

30-Jun-

2008 

Mr. H. M. Wasantha Samarasinghe resigned 

to contest the North Central provincial 

council election 

Mr, Mahipala Herath resigned 7-May-

2004 

Mr. Mahipala Herath resigned to contest the 

Sabaragamuwa provincial council elections. 

Mrs. Chandrika Kumaratunga  

resigned to take up presidency. 

12-Nov-

1994 

 

Mr. Sarath Fonseka removed as he 

didn't participate parliament for three 

months 

2010  

S,B. Dissanayake removed as he didn't 

participate parliament for three 

months 

2006  

Are there provisions for 

dismissing members of 

parliament? 

Dilan Perera against Dr. 

Rajitha Senarathne, 1999 
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Appendix I 

Accuracy of SOUNDEX 

A130 A153 A516 A162 A223 A225 

Abide  

About 

Appointing  

Appointme

nt 

Approval 

Approve  

Approved  

Approves  

Approving 

Affairs 

Appears 

Accused 

Associatio

n 

Accession 

Assign 

Assigned 

A231 A235 A252 A312 A313 A323 

Active-duty 

Activities 

Academic 

Actions 

Against 

Agencies 

Agency 

Advise 

Advisory 

Adopted 

Adoption 

Adequate 

Attached 

A351 A353 A362 A535 A553 A623 

Attempt 

Attempts 

Attendance 

Automatic 

Address 

Authorize 

Authorize

d 

Anthem 

Anything 

Amend 

Amendabl

e 

Amended 

Amending 

Amendme

nt 

Amendme

nts 

Arrest 

Arrested 

A632 A652 B220 B230 B255 B300 

Artists 

Arts 

Arms 

Arranged 

Arrangeme

nt 

Arrangeme

nts 

Basic 

Basis 

Based 

Best 
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Appendix J 

E-R Diagram  
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Appendix K 

Overview of Full Text Search Architecture of SQL 

Server 
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Appendix L 

Interfaces of HeainOnline Legal Systems 
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Appendix M 

Configuration of Full Text Search in SQL Server 

 

 

Enabling Full Text Search 

 

In the above configuration automatic track change option is selected. 

Since the legal content is changing with the amendments and new judgments, full text 

needs to be rebuild with a given schedule as shown in below figure.  
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Scheduling Full Text Search Rebuilding 

 

As shown in the above figure, every day full text search is rebuilding. However, end 

user has the option of modifying the schedule depending on the need. 

Accent Sensitive is also enabled as shown in figure below. 

 

Enabling Accent Sensitivity 
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Appendix N 

User Interface of Proposed System    
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