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ABSTRACT 

 

 
A STUDY OF TEACHERS’ COMPETENCY STANDARDS 

AND TEACHING MANDARIN AS A SECOND LANGUAGE 
IN MALAYSIAN PUBLIC UNIVERSITIES 

 

 
Hoe Foo Terng 
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This study – ‘A Study of Teachers’ Competency Standards and Teaching Mandarin as 

a Second Language in Malaysian Public Universities’ – is a study on the current 

development of teaching Mandarin as a second language in Malaysian public universities 

(TMSLPU). It attempts to propose a practical resolution that could further develop the 

teaching of Mandarin as a second language (TMSL) in Malaysia under various limitations. 

This thesis also provides an account of the past, the present and the possible future of 

TMSL in Malaysia. 

Macro Analysis Method is used to survey the current development in TMSLPU. 

Literature review, interviews and descriptive analysis techniques were adopted to study the 

current development and issues of TMSL at all the 20 public universities in Malaysia. 

Delphi method was used to establish the TMSL teachers’ competency standards. 

Questionnaires to obtain opinions from 26 samples and descriptive analysis techniques 

were conducted. Library research method was applied to construct the history of local 
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TMSL, and to fill the gaps in the history, literature review and interview research technique 

were used to obtain the required information. 

The thesis is structured in the following manner. Firstly, the definitions of TMSL and 

the teaching of Chinese as a first language are discussed. Considerations are given to the 

fact that TMSL courses conducted in Malaysian public universities are elective courses and 

thus, are different from programs that teach Chinese language to foreign students such as 

those found in China. Next, the objectives and significants of the research are given. To 

avoid confusion, literature reviews as well as methodologies of the current development on 

TMSLPU and the teachers’ competency standards are discussed in different chapters. Next, 

a presentation of the history of TMSL in Malaysia is given.  

A survey was conducted to examine the current development on TMSLPU. The 15 

topics analyzed and discussed are the (1) commencing year of the Mandarin class in each 

university; (2) objectives of offering Mandarin class; (3) medium used in conducting the 

courses; (4) teachers’ information; (5) students’ information; (6) types of courses and 

courses settings; (7) basis for the preparation of Mandarin courses syllabi ; (8) formats of 

the evaluation; (9) forms of the written tests; (10) forms of the oral tests; (11) types of 

teaching materials; (12) teaching aid materials; (13) teachers’ research and development 

projects; (14) teacher training; and (15) issues in teaching and learning Mandarin.  

The Delphi Method was adopted to construct “The Malaysian Mandarin Teachers’ 

Teaching Competency Stardards”. Scheduled procedures including a few rounds of 

questionnaires and 2 reliability tests were employed. 30 sets of questionnaires were sent 

out and 26 sets returned. Participants were frontline Mandarin lecturers and language 

teachers from Malaysian public universities. After the second round of questionnaires was 

administered and analyzed, it was discovered that all the participants in the Delphi panel 

had reached a consensus. 
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The drafted Mandarin teacher competency standards comprise 4 categories, 9 

indicators and 47 criterion items. After 2 rounds of Delphi sessions, 1 criterion item was 

dismissed, because it only has a medium consensus and cannot meet the requirement of 

high consensus and very important level. Using average perception percentage to rank the 

categories, indicators and criterion items in the Mandarin teachers’ competency standards, 

as well as offering some focused options in the questionnaires for participating scholars to 

choose from are two new attempts introduced by the researcher and these two features 

have never been used in previous Delphi model questionnaires.  

Although TMSL has been established in Malaysia for 50 years, we are yet to see much 

improvement. The main reason is the many recommended measures are often too ideal as 

well as theoretical and are difficult to be implemented. This study discovered that 

TMSLPU has not been given due considerations since its inception. TMSLPU has been 

and is still operating on an ad hoc basis without proper intervention from the government. 

Apart from that, it has no standardized course syllabus and teaching materials due to the 

constraints of the various course syllabi. There is also a lack of well-trained teachers 

probably due to the inactive role played by the government in TMSLPU. It is thought that 

by having a reliable ‘competency standards’, the development of the TMSLPU would be 

enhanced eventually.  

 

Keywords :  

 
Teaching Mandarin as a second language, public universities, development in teaching, 

current stage Mandarin teaching survey, teaching Mandarin as a second language teacher 

competency standards, Delphi method. 
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1�1� � °�­ö´�	
lm Ö×�AÙñ� A�ó� A=ôD\�¿ÀÁ êÂ›Ã(£ž � �=%�
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lm Ö×�BÙñ� B�ó� B�ôD\�æçèéž ����� � �=� �
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lm Ö×�BÙñ� B�ó� B�ôD\�¿ÀÁ êÂ›Ã(£ž � �=� �
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lm Ö×�CÙñ� C�ó� CAôD\�æçž ������� � �== �
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1�BC� � � D€ � ¨F � p � �� � ������������������� ¼ �AA�

1�B0� � � D€ � ¨F � p � �� � ������������������� ¼ �AC�
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1�A� � � 1 D€ � ¨F � p � �� � ������������������� ¼ �A0�

1�A� � � = D€ � ¨F � p � �� � ������������������� ¼ �A0�

1�A� � � B D€ � ¨F � p � �� � ������������������� ¼ �C%�

1�A1� � A D€ � ¨F � p � �� � ������������������� ¼ �C��

1�A=� � C D€ � ¨F � p � �� � ������������������� ¼ �C��
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1�C1� � �A D€ � ¨F � p � �� � ������������������� � �CB�
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½¶ª¶• Æ\ � •q ^ � m P ¿ � Ç � ; �� L† �
K � L ¬¥ ~ { ¡ � 7 ¡ ž Ï %

½¶ª¶À̧ � •q ^� � –~ : ÍŸ �¬P�� ; %

½¶• C� � P�
� d ƒ v u %

½¶•¶ª M� � •Õ C� y C�� ÈÉ t %

½¶•¶• :� • 0©� L† �¸ " Ž � y �+• %

½¶•¶Àq ^� y s ¡ ~ Æ¡� • Œ• � m :0©�
L† �� y %

½¶•¶½q ^� y � Â ~ Æ¡� • Œ• � m :0©�
; �� L† �� y %

½¶•¶« q ^J ¸ ² Ò ~ : ¹� � •? ’hi � m �
L � † �²³ %

½¶À� 6 � ¬?
� � $% %

½¶À¶ª M� � • �� L :� y c� { 2 ˆ+ K � È
É t %

½¶À¶•…\� • ¿£ N� L :� y c� { 2 ˆ�•
K %

½¶À¶ÀÆ¡� • Œ•�� L :� y c� { 2 ˆ�•
K � ¢ U� %

½¶½¢ 3 % ½¶½¶ª	� � • { Ì � e™¤¥� £ N� y �¸ , %

½¶½¶• � •b ‚ � m Ï � ø ��� y ¤¥ Žm- �
y ¤¥�ƒ v %

½¶½¶À �• 0 G qr� L � y �¤¥L lË � %

½¶½¶« ·X ² Òb:� • 0 Ê � y �
 ~ Ë |… Ì
¤¥�� ; � y %
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«¶%�� ÅÆ s
¡ %

%

%

«¶ª � L ¨© % «¶ª¶ª[\ � • ¢£ Vn � Õ C� L � • i %

«¶ª¶• Õ C n � Ê . 7s N 7s • ~ [\ � •Vn
� ‡ Õ C� L � • i %

«¶ª¶Àq ^ n¦ un �Œ•� ¢ s ; %

«¶ª¶½, ( + ² Ò ¸ � • m • i Õ C—� ; �� L %

«¶ª¶« q ^ÄŒá � ~ { õÈ $ ³´ : lm- Œ•
� ¢ %

«¶• ÍÎ � ; ~
n‰ � :™ - %

^_ %

«¶•¶ª CD � •Õ C—� ; �� L ¿ •– 7 Â �
 7&' 7 Èõ n -•^_ %

«¶•¶• q ^—� ; �� L �xU •- Ï %

«¶•¶Àq ^—� ; �� L � � � ³ Ð : ¹ •-. %

«¶•¶½V n� ‡ J 0 %

«¶•¶« ,Ý Ñ ~km $% ³� -A � ±ò: Jñ �
•Xb e Y � L � [\Z� � 9 ø p%

«¶•¶¾ Xb e Y � L � i • d àE B B m+� L �
ÅÆ %
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���� ºººº FFFF Ž.Ž.Ž.Ž. FFFF

ª¶%�� � ² % ª¶ª á_ �
 %

ª¶• �� �� %

ª¶À n¦ ß< %

ª¶½�
 • 9 %

ª¶« �� \] %

ª¶¾ �� u ² %

ª¶ä ��J ¸ %

•¶%�� = �+ * % •¶ª � = � Ò • : Õ J %

•¶• _´ %

•¶À � = M\ Žï : %

•¶½ � = ¨© %

•¶« �� = � [Ó %

À¶%�� • �+ * % À¶ª � •„D %

À¶• � • � �° R %

À¶À � • � ; Ò³ %

À¶½ � • •n %

½¶%�±�Ï ~ �+ * % ½¶ª �±Ï ] �� %

½¶• �±Ï ] ß< %

½¶À° R´µ %
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���� ºººº FFFF Ž.Ž.Ž.Ž. FFFF yŽ.yŽ.yŽ.yŽ. FFFF

ª¶�� � ² % ª¶ª } L _´L
² Ò %

ª¶ª¶ª n Š 	� ��_´ %

ª¶ª¶• n Š 	� } L �� ² Ò %

ª¶ª¶À n Š 	� } L �� �d L_� %

ª¶• �� \] % ª¶•¶ª Õ Cêƒ �d L¸ � �m u �� \] %

ª¶•¶• 34� • � ; :< t ²³ ~ Õ C* ' � \] %

ª¶À § â # Š % ª¶À¶ª Mœ*+�WX …\� • €�� ¬ ±¿ � %

ª¶À¶• Õ C*+� Ê …\� • € f �¬ ±¿ � %

ª¶À¶À Mœ§ ‰&' [\ � •V ¨�¬­� + ”³ %

ª¶½ [ � % ª¶½¶ª � • ÔÕ ‡ ~Z Ö ^� � t v %

ª¶½¶•^� t v � • V c× � Ô ¥ %

ª¶« �� ² Ò % ª¶«¶ª êƒ�˜ ~ »n êƒ��� &' : &Ø %

ª¶«¶• …Ù êƒ��� ¨© ~¡ 1 �� ² Ò %

ª¶«¶À vwe™} L ~ Z Z Ö e™v;�°# %

ª¶¾ J ¸ % ª¶¾¶ªn ŠÄ q ^ê � ¥� Ú ¸ :Ut � • ²³ %

ª¶¾¶• ��� : WÍ ¬¥ š› � • � n �� ^ �o : %

ª¶¾¶ÀÛ e ¦n vw“ ~Œ• µš½ %

ª¶ä ^� � ° a
Ô ¥ %

ª¶ä¶ª C � ¥�¨�C��� %

ª¶ä¶• � à O Å ��� &' %

ª¶ä¶À ��‡ ~ Õ C �W � ú )L� Î %

ª¶Á Ü %% ª¶Á¶ª ² Ý �� � 1 ° � [\ �� %

ª¶Á¶• ; Þ � ®¼ %

ª¶Á¶ÀßÜ � %• · „ ‚ 0 %
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•¶�� GH %

L »n %

•¶ª �d L GH %•¶ª¶ª � Ê n § ‚ 0 : à �� • � ; � ,� :� ; ²
³%

•¶ª¶• GH e™v · ���( Ö %

•¶• ��QR % •¶•¶ª �� EÝt �d %

•¶•¶• 0� Ý U [\ � • < t %

•¶•¶À m u EÕ C�� ‹	 L� Ê %

•¶À [\ � • <
t Ls ¡ %

•¶À¶ª [\ � •Ut ¨� Ô ¥ 2 ˆ�• K %

•¶À¶• ñ ¡¨�: lm �á�• K %

•¶À¶Àñ ¡¨� V � W•² ��s ¡ %

•¶½ ” � LJ ¸ %•¶½¶ª 34�� �d :� • �� ; · X/0 �” � %

•¶½¶• 34�� �d :� • �� ; Œ•J ¸ %

À¶n¦ ß< % À¶ª• f � %

� ; ¨© %

À¶ª¶ª »n ’ f �� ; ¨© %

À¶ª¶• 34} L �· X � ; ¨© %

À¶ª¶ÀÕ C /0 ��� � ²� à �� • � ; �Ò³ %

À¶ª¶½Õ C /0 ��� � ²�xU • � • �� ; 9 ø %

À¶• | ± pq % À¶•¶ªq ^�W� CD � • ¿ ° a m á � � P %

À¶•¶• D � •ªŽ �� ² Ò %

À¶•¶ÀD � • Œ• µG² Ò : � Ç m á �qr²³ %

À¶•¶½ �� • � �Í :¦§Z Ö ^� �¦ ' %

½¶��•n % ½¶ª �� ¤² % ½¶ª¶ª D� ~m�� 9 ø %

½¶ª¶• C¤â �Œ•�� %

½¶ª¶Àãã ê ä ��� ¯: %

½¶• ��¦§ % ½¶•¶ªk z� • � ­� ­ J:xj %

½¶•¶• 34J ¸ # 5 � Ð Œ��¬P %

½¶•¶Àq ^¦§� Ð Œ��¬P %
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���� ºººº FFFF 
�Ÿ G
�Ÿ G
�Ÿ G
�Ÿ G  ! ! ! ! FFFF

ª¶�±”n %

e™ - %

ª¶ª _ i å � • æ� %

ª¶• ²Ï ] à D %

ª¶À m_“” � Ô ¥ : 9 M� 9¥ s ¡ Vn¦† %

ª¶½t çÔÅ � � ¡ %

ª¶« s ¡ 9 �< ¥ %

ª¶¾ � • 8 : 9x �± %

ª¶ä �±me™ � ­�� ü %

ª¶Á �± ? ¦§�s ¡ { %

•¶�±:� • %

� hi %

•¶ª �±+ ø : è D m �� Û ™� • %

•¶• �± � 6 { Ì üý ™š� • 70©: u < Û ™� • � Å X %

•¶À �± Õ C¦§P [\ � • § ‰�±— ò ^� ¢ %

•¶½ �± CD � • § ‰%

•¶« �±:� •Vn¦ Œ• ´ é � hi %

•¶¾ � • , n�± ?- ~ ? � ••² ��e0 � %

À¶�±:� • %

�� ò %

À¶ª �± “”� 6m á Vn¦† Œ•� ² Ò %

À¶• �±��� �
 ? � Í� %

À¶À �± q ^J ¸ � Ð · m á ��� %

À¶½ � ò ? e™m ² ³ 7 ²•• �:m a ê �� ;  —%

À¶« —C�� Ê? êƒ� 7Ú ” � 4 ³:m+• �%

À¶¾ �± ñ y � • � � # %
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���� ¬¬¬¬ FFFF Ž.Ž.Ž.Ž. FFFF …~ý…~ý…~ý…~ý ���� FFFF QQQQ """" FFFF

ª¶%­ › % ª¶ªW° W¯ % ª¶ª¶ª W¯ T õ ~ V MW: ë ™‡ °" 7%

` A• f %

¾%

ª¶• § â ²³ % ª¶•¶ª —MWX:Z Ö � ÍŸ k µ � i • 7%

t < “• ~m de t %

¾%

ª¶À � L° a % ª¶À¶ª MW: ' Í ‡—C� L —‹ 7µ � % ¾%

ª¶½ D� �
 %

¬� %

ª¶½¶ª WÍ � � d D � �
 ì s ~*+� %

�
 ­ í %

ä%

•¶%›Ý % •¶ª sR�� %

_�²³ %

•¶ª¶ª � Ÿ ����_´ ^� ~ D n/: ~%

) 6 ��( Ö :� • s	 o : %

Á%

•¶ª¶• * „��
 - ~ îï § �Â œ��
 % Á%

•¶ª¶À � dC³ 0© 7Ò ¡ t ç WX�²³ 
A % Á%

•¶ª¶½Ü %Ê; ~!" 6 < ~� – š ® % ä%

•¶ª¶« ·g' C ­ � � ® �
 Ÿ�� ~�
�  % ä%

•¶ª¶¾ ² ƒ Eï ð ~ Õ C X ‹ ¼[\ � • < t %

�� �d %

Á%

•¶• hi � Ê %

�d ²³ %

•¶•¶ª Ýn Ã f0 ^ ~ ñ ] ‚ 0 ~ C � " N ~%

Å � Ý ï %

Á%

•¶•¶• Ut 0 Š�á 9 w Z 7 9 Ò ¯ ~b# 6 %

� Ê �d Œ•�� %

ä%

•¶À GHn¦ %

��²³ %

•¶À¶ª �� � ; ~ ·g ¡Ò� • �� ;w � t % ä%

•¶À¶• *Cn¦ 9µ ¦ ¶ ~ ' 2 ²³ ñ % ä%
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� —˜ { þy	 æ�	
 ± • ž é ÅNO < � "Í�# � �I•y() ž é

' < �ËÌ � Þ { �ýI�����	 æ�	
 ± •”q23 ž é 8(� � 3 ž é �

� Þ ± ¶ ”�
������	 æ½¾ �a ï ® # f� å 1 �� ����	
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& NO" ç ^ � 8 7 ˜ ��U(I•� _z q �§y

««�����	
¾ # � { Ÿ ` ����	
�•–i Í ° + å @�   ( Z � ¡

¢£ �ç ¤ i(µ)	
 ± •�����	 æ2 ¦ ƒ � 8 {�Ž ™”() Ü æ£ �

ç ¤ i ¥ (µ)	
 ± • � q ½ { (23(„ E •�	
 ± • ž é � 8�

�
� { 4x5 h ����	 æ�	
 ± • ž é �"23# ( *� 9 ¿ �Í� { &

$ �®§ º ­ 8Íá è ô q 5Ð +�
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 ± • ž é X „ �ýA ³ a �Ìqµ)�

ç ß ã¯° = �

�
t 8�eII•{�I^€•F  ÛÜ ƒ„… …† ��u‡� • I^{�	 æž é   � � � =

z�	
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  8� E � é † ��¡‡� ¾ ��	
 ± •ù ê [ •·  ! ¿8 ° • jk��¯	
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�� t g � 6 vÆØ v¡8�

�

Æ8�jk��¯	

 
 …† ��¡‡� ¾ � D = 	| ¨ yz��	
 ± •ù ê —˜}

QK’ ¿8 ° • jk��¯	
   � ��¡ �� t g � 6 wu–u�8�
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ªA½ ��� y� m Ÿ� ^ 7A� 7 MN ¼ï 7P
• 7 I � 7 ‰� Ï   �

ªA« hi e • �� 7Ó �
 Ÿ� ù 7�P 7u û 7
™³ 7 ¯ � 7&' 7 • ”   �

ªB¶%̀ ­�� L
²³ �

ªBª ™Ÿ²0 ‘ � • �� ù u' ù �� Ž ’   �

ªB• ò Ÿ´µ� ù 7 “” 7µ � E° a   �

ªBÀ 'Ÿµ � 7 “• 7´µ E – '   �

ªB½• Ÿ� ® u��8 ù• ‚ �� : —‹   �

•¶%D� �
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�

�

�

�
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• C¾ � ; ¨© � �

• Cä �� ; {� ; Ò • 7� ; \] :� ;ø <� s
BUt �

À¶%�� � ² � ÀA¶%n¦ �� � ÀAª ª« ��( Ö :��"/ �

ÀA• hi ��_´ 7 �d 7��‡ˆ: ² Ò �

ÀAÀhi �� ¬� Ï» ´µ �

ÀA½Utno ! X  < �

ÀA« n¦² Ò Ÿ { ” � 7� L s ¡  � ­ Ð : ®�
²³ �

ÀA¾ +* � • � ; ^ o : ¡ V¯: �

ÀAä ²m u E :� • Œ• w Ò �

ÀAÁ xU� • � ; � y �

ÀB¶%n¦ �� �

ß< �

ÀBª n¦ ��� GHŽ Œ•²³ �

ÀB• n¦ �� °± Ÿ ù¸ 7· X  �ß< �

ÀBÀ ��� Ê Ÿ n � 7• ù ²  � ,
 7 € . L Õ
C �

ÀB½ mu � C ¥Y ³ \ ��- ´ 7 1 % Lá � Ÿ õ
€L ö÷   �

ÀB« *Cn¦ 9µ ¦ ¶ ~ Ð · n¦ �� � ™�

ÀC¶%š›Ž J ¸ � ÀCª Utš›Ž J ¸ � 7 � Ô ¥ 7  � 7¬P:¸
� ~b V ���34 „D€ C 6/ � š›Ž J ¸ �
¬P �

ÀC• ²!" 6/ � › X: › £ ~b � š› # 5 � ¹
‚m \ g Ð Œ� Ž ��¦ ¶9µ �

ÀCÀâ º 0¨L » •� ¼� t �

½¶%�±› 6 �

!" �

½A¶%�± !" �

L ½¾ �

½Aª ¿À�Á � Â •: ÃÀ �

½A• xU • f- 	+ K �

½AÀÄ , ÅÆ �
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} í 6 †�� òE œ‡� �

Ý-   A. � %\ 6 - † Approach, Method & Technique‡� �

� -   A. � µ)
}� _ ” - 	|
 f ç¦ } K . � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç�   3 F{ ¢ � �ÀQ   A õ d �
�����	 æ•YÂ
 �	
 ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š
¦ �ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� -   A.g �� š ��������	
�I � z�� iV/"����	 æ^ ��
��������� Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
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� � #ù � �
5 � # ù �
�l® ² X�

� � š ����	
�I � �� �

� � š ����	
�I � �V/ �

� � š ����	
�Iz�� �

� � š ����	
�Iz�V/ �
�

�
  8� -   A.g �� š ��������	
�_ @ã X ƒ "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� � š ��������	
�_ @�

� � š ��������	
� X ƒ �
�

�
Æ8� -   A.g �� š 
} í 6 †�� òE œ‡"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
Ý8� -   A.g � � � š { � � � � � � � 	 
 � % \ 6 - † Approach, Method & 

Technique‡"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� 8� -   A.g �� š µ)
}� _ ” - 	|
 f ç¦ } K . "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
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¡ 8� 5 ab� � 3ÀQ †����z�	
%\ ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�

././././ <<<<B - 5./- 5./- 5./- 5./ (ITEMS) 




�
ÀQ   B� = {���z�	
 � �
�
Ìq�“be����	 æ	
 ± • ž é � t 3 F{ ¢ � �   B ÀQq Æ3 Û ÀQ �
5� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�

Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �
t -   B. � � š �â����	
 � � F{… ¹ %� < ^ � �
  -   B. � *¶ %Ï §l% š 	
 � � � R f 6 ýü / f® � ã

K ø 8† � 3 f ì = f� � f{ � f P • f N � f a
½ f O � ‡�

�

Æ-   B. � �9{ � ã{�� X ƒ � � 0 ã] k Â ý 9 X� �{
���z�	
 � �

�

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç�   3 F{ ¢ � �ÀQ   B õ d �
�����	 æ•YÂ
 �	
 ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š
¦ �ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� -   B.g �� š �â����	
 � � F{… ¹ %� < ^ "����	 æ^Â ��
��������� 
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� � š �â����	
 � � F{… ¹ �

� � š �â����	
 � �� < ^ �
�

�



348 
�

  8� -   B.g � *¶ %Ï §l% š †� 3 f ì = f� � f{ � f P • f N � f a ½ f���
��������� O � ‡	
 � � � R f 6 ýü / f® � ã K ø "����	 æ^Â
 � ��
��������� ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� *¶ %Ï §l% š 	
 � � � R �

� *¶ %Ï §l% š 	
 � � 6 ýü / �

� *¶ %Ï §l% š 	
 � �® � �

� *¶ %Ï §l% š 	
 � � K ø �
�

�
Æ8� -   B.g ��9{ � ã{�� X ƒ � � 0 ã] k Â ý 9 X� �	
 � "����	 ��
���������� æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� �9{ � � X ƒ � � 0 ã] k Â ý 9 X� �	
 � �

� �9{�� X ƒ � � 0 ã] k Â ý 9 X� �	
 � �
�

�
Ý8� 5 ab� � 3ÀQ †{���z�	
 � ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�

././././ <<<<C - 5./- 5./- 5./- 5./ (ITEMS) 




�

ÀQ   C� = ����‚‰ãù � �
�
Ìq�“be����	 æ± • ž é �   3 F{ ¢ � �   C ÀQq v 3 Û ÀQ � 5
� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�
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Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �

t -   C. � � š ����ù � F � � F{ %\ fd ú ãNOV/ � �

  -   C. � � v 
‚ã‚‰ f�2��ã����� )ú � �

Æ-   C. � 
‚›�� †e ¬ � ‡�NO � �

Ý-   C. � ‚‰ †‡ f‚‰ • Ä f‚‰�œNO � �

� -   C. � 
‚›3 í ÍåNO � �

¡ -   C. � 
‚ à t NO � �

v-   C. � y
‚›
‚ˆ • f
‚ Ì E i
‚¹%� Î d � š � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç�   3 F{ ¢ � �ÀQ   C õ d �
�����	 æ•YÂ
 �	
 ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š
¦ �ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� -   C.g �� š ����ù � F � � F{ %\ fd ú ãNOV/"����	 æ�
���������� ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� � š ����ù � F � � F{ %\ �

� � š ����ù � F � � F{ d ú �

� � š ����ù � F � � F{ NOV/ �
�

�
  8� -   C.g � � v 
‚ã‚‰ f�2��ã����� )ú "����	 æ^Â
 � ��
���������� ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
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� � #ù � �
5 � # ù �
�l® ² X�

� � v 
‚� )ú �

� � v ‚‰� )ú �

� � v �2��� )ú �

� � v ����� )ú �
�

�
Æ8� -   C.g �
‚›�� †e ¬ � ‡�NO"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
Ý8� -   C.g �‚‰ †‡ f‚‰ • Ä f‚‰�œNO"����	 æ^Â
 � ± • 8�
�

� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�

� � #ù � �
5 � # ù �
�l® ² X�

� ‚‰ †‡ �

� ‚‰ • Ä �

� ‚‰�œNO �
�

�

� 8� -   C.g �
‚›3 í ÍåNO"����	 æ^Â
 � ± • 8�
�

� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
¡ 8� -   C.g �
‚ à t NO"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
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v8� -   C.g �y
‚›
‚ˆ • f
‚ Ì E i
‚¹%� Î d � š "����	 æ^ �
��������� Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �

v ) 	 = � �

� �
� �
� �
� � # ù
� � 5 � #
ù � �l®
² X�

� y
‚›
‚ˆ • � Î d � š �

� y
‚›
‚ Ì E � Î d � š �

� y
‚›
‚¹%� Î d � š �
�

�
w8� 5 ab� � 3ÀQ †����‚‰ãù � ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�
�

�
Ìq�“be����	 æ± • ž é �   3 F{ ¢ � q� Æ3ÀQ � 5� ¦ � 
 •

 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�

Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �

  A� {���z�	
%\ � �

  B� {���z�	
 � � �

  C� ����‚‰ãù � � �

�
•‘ � ’ “ Ìq "# = �
�
t 8� ¦ ù�Ôç“be� Æ3ÀQi����	 æ± • ž é �   3 F{ ¢ � � ˜

� " / () ‘ < �
�

� �� "�
� �� #" �

�
� � � #"� ™� � 5˜� = �
�
�
�

:;()*+:;()*+:;()*+:;()*+ <<<<''''!=34!=34!=34!=34 
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  8���9 ¦ � å�v ) � 5K Ôç“be� Æ3ÀQ" / y����	 æ± • ž é
�   3 F{ ¢ � � Ø œ{ �ÙÚ ² © � 5� ¡ © • � 
 ² © 8�
�

F{ ¢ � � _ ê , ƒ % #ù � � ê X8’ % ù � � $ù � � @) �

��	
����
� � �� �� �� �� �� ��

��”n����P % �� �� �� �� �� ��

<‹ � L; ‚ Ž ,� % �� �� �� �� �� ��

�
Æ8� ¦ ù�Ôç“be� Æ3ÀQ ) Ô˜� �����	 æ± • ž é �   3 F

{ ¢ � � Ï¨ $ < �
�

� �� "† �H + � 3 “ Î � 5� ’ “ �¨© �� ¡ À "# 8‡ �
� �� #" † �H + � 3 “ Î � 5 ’ “ �¨© �� Ý���¡ À "# 8‡ �

�
Ý8� 5 � 1Ôç“be� Æ3ÀQ Á 23ÀQ# ± ) Ô˜� ����	 æ± • ž

é ��   3 F{ ¢ � < �
�

� �� {���z�	
%\ �
� �� {���z�	
 � �
� �� ����‚‰ãù � �

�
� 8� 5 ab �Ž Z T Ôç“be Æ3ÀQ� ˜� ¯ � � ¦ á B ± Z û ô l ) Ô˜

� ����	 æ± • ž é ��   3 F{ ¢ � 8�
� �

��”n����<r % %

��”n����P % %

<‹ � L; ‚ Ž ,� % %

�
¡ 8� !( —˜ ÀQU(Ã à DÌ ˜� ����	 æ± • ž é �   3 F{ ¢ � �

$ < 5­ �q§� ï r Ô 8�
�
�
�

�
�
�
�
�
�
�
�
�
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�
Ìq�“be����	 æ	
 ± • ž é � Æ3 F{ ¢ � q�ÀQ = �
�

ÆA� E G 	
 �

ÆB� E G 	
¦% �

ÆC� N ˜ã™ È �

�
�

././././ >>>>A - 5./- 5./- 5./- 5./ (ITEMS) 




�
ÀQ ÆA� =E G 	
 �
�
Ìq�“be����	 æ	
 ± • ž é � Æ3 F{ ¢ � � ÆA ÀQq w 3 Û ÀQ �
5� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�

Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �

t - ÆA. � Ž ¤ 	
K’i	
 ª« � �

  - ÆA. � WX 	
Q ž f � ‚ f	
Æëi & ˆ � �

Æ- ÆA. � WX {�•–õ Zž é � �

Ý- ÆA. � � š E œï Í ü% � �

� - ÆA. � E G & ˆ † � � � f��] k ‡� Í T i S * ± • � �

¡ - ÆA. � ) î 
Û
‚�œi � 3 0• � �

v- ÆA. � ± ( Õ li
Û & Ó � ˆ � �

w- ÆA. � aJ
Û
‚¯ ) � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç� Æ3 F{ ¢ � �ÀQ ÆA õ d �
�����	 æ•YÂ
 � ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š ¦ �
ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� - ÆA.g � Ž ¤ ~�9	
K’ %	
 ª«& Ó	
"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
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v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� Ž ¤ ~�9	
K’ & Ó	
 �

� Ž ¤ ~�9	
 ª«& Ó	
 �
�

�
  8� - ÆA.g � E G 	
Q ž f � ‚ f	
Æëi & ˆ� W—"����	 æ^Â
 �

± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� E G 	
Q ž � W—�

� E G 	
 � ‚ � W—�

� E G 	
	
Æë� W—�

� E G 	
 & ˆ� W—�
�

�
Æ8� - ÆA.g � WX {�•–õ Zž é "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
Ý8� - ÆA.g �� š E œï Í ü%"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� 8� - ÆA.g � E G & ˆ † � � � f��] k ‡� Í T i S * ± •"����	 æ^Â


 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
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v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� E G & ˆ †� � ‡� Í T i S * ± • �

� E G & ˆ †��] k ‡� Í T i S * ± • �
�

�
¡ 8� - ÆA.g �) î 
Û
‚�œi � 3 0•"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� ) î 
Û
‚�œ �

� ) î 
Û
‚ � 3 0• �
�

�
v8� - ÆA.g � ± ( Õ li
Û & Ó � ˆ"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
w8� - ÆA.g �aJ
Û
‚¯ ) "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
u8� 5 ab� � 3ÀQ † E G 	
 ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�
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././././ >>>>B - 5./- 5./- 5./- 5./ (ITEMS) 




�
ÀQ ÆB� =E G 	
¦% �
�
Ìq�“be����	 æ	
 ± • ž é � Æ3 F{ ¢ � � ÆB ÀQq � 3 Û ÀQ �
5� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�

Ä â � Û ÀQ � �C Ÿ° ª–– —  %

t� - ÆB. � E G 	
� Ü ý ã & Ó ± • � �

 � - ÆB. � E G 	
 Õ ¾ † 3 ( f WÍ ‡�¦% � �

Æ� - ÆB. � {�	 œ† E ý fD 3
 ‡�ù � f H + %�� � �

Ý� - ÆB. � m u � C ¥Y ³ \ ��- ´ 7 1 %Lá � Ÿ õ €L ö÷   % �

�� - ÆB. � î œE G E• c « � T• E G 	
 K ø � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç� Æ3 F{ ¢ � �ÀQ ÆB õ d �
�����	 æ•YÂ
 �	
 ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š
¦ �ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
%
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
%
t 8� - ÆB.g � E G & ˆ † � � � f��] k ‡� & Ó ± •"����	 æ^Â
 � �
���������� ± • 8�
%
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
� �
� � #ù � �
5 � # ù �
�l® ² X�

� E G & ˆ †� � ‡� & Ó ± • �

� E G & ˆ †��] k ‡� & Ó ± • �
�

%
  8� - ÆB.g � E G 	
	 œ† �E ý fD 3
 ‡� H + i ��± •"����	 æ^

Â
 �	
 ± • 8�
%
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
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v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� E G 	
	 œ† E ý ‡� H + i ��± • �

� E G 	
	 œ†D 3
 ‡� H + i ��± • �
�

%
Æ8� - ÆB.g � E G 	
 Õ ¾ † �3 ( f WÍ ‡� W—"����	 æ^Â
 � ± • 8�
%
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
„ iò M � �

� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� E G 	
 Õ ¾ † 3 ( ‡� W—�

� E G 	
 Õ ¾ † WÍ ‡� W—�
�

�
Ý8� - ÆB.g �( Õ �� '« ± z 	
 çÙ f ®" %­ ! í } K "����	 æ^Â


� ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
� �
� � #ù � �
5 � # ù �
�l® ² X�

� ( Õ �� '« ± z 	
 çÙ �

� ( Õ �� ®" �

� ( Õ �� ­ ! í } K �
�

�
� 8� - ÆB.g � î œE G E• c « � T• E G 	
 K ø "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
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� � #ù � �
5 � # ù �
�l® ² X�

� î œE G E• c « �

� T• E G 	
 K ø �
�

�
¡ 8� 5 ab� � 3ÀQ † E G 	
¦% ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�

././././ >>>>C - 5./- 5./- 5./- 5./ (ITEMS) 




�
ÀQ ÆC� = N ˜ã™ È �
�
Ìq�“be����	 æ	
 ± • ž é � Æ3 F{ ¢ � � ÆC ÀQq Æ3 Û ÀQ �
5� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�

Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �

t - ÆC. � � š N ˜ã™ È � 6 ý )ú fü / f® � i X ƒ �
~�	
e�9 ^ {H��� � N ˜ã™ È �® � �

�

  - ÆC. � ±ïª�� �˜ # i˜ [ �~ � N ˜ �� e L ‰(
z Ñ T & 	ã
�c « E• �

�

Æ- ÆC. � Ÿ o ©g% CD� ‰¶ _ � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç� Æ3 F{ ¢ � �ÀQ ÆC õ d �
�����	 æ•YÂ
 � ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š ¦ �
ù � œ• 8�
�
5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� - ÆC.g �� š N ˜ã™ È � 6 ý )ú fü / f® � i X ƒ �~�	
e�9 ^ {

H��� � N ˜ã™ È �® � "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
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� � #ù � �
5 � # ù �
�l® ² X�

� � š N ˜ã™ È � 6 ý )ú �

� � š N ˜ã™ È � 6 ýü / �

� � š N ˜ã™ È � 6 ý® � �

� � š N ˜ã™ È � X ƒ ��

� 	
e�9 ^ {H��� � N ˜ã™ È �® � �
�

�
  8� - ÆC.g � ±ïª�� �˜ # i˜ [ �~ � N ˜ �� e L ‰( z Ñ T & 	ã
�c

« E• "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� ±ïª�� �˜ # i˜ [ �

� � N ˜ �� e L ‰( z Ñ T & 	ã
�c « E• �
�

�

Æ� - ÆC.g � Ÿ o ©g% CD� ‰¶ _"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� Ÿ o ©g � ‰¶ _ �

� Ÿ oCD� ‰¶ _ �
�

�

Ý8� 5 ab� � 3ÀQ † E G 	
¦% ‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
:;()*+:;()*+:;()*+:;()*+ >>>>''''?@AB?@AB?@AB?@AB 





�
Ìq�“be����	 æ	
 ± • ž é � Æ3 F{ ¢ � q� Æ3ÀQ � 5� ¦ �

 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
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Ä â � Û ÀQ � ¶ œ† � t�� • ‡ �

ÆA� E G 	
 � �

ÆB� E G 	
¦% � �

ÆC� N ˜ã™ È � �

�
•‘ � ’ “ Ìq "# = �
�
t 8� ¦ ù�Ôç“be� Æ3ÀQi����	 æ± • ž é � Æ3 F{ ¢ � � ˜

� " / () ‘ < �
�

� �� "�
� �� #" �

�
� � � #"� ™� � 5˜� = �
�
�
�

�
  8����9 ¦ � å�v ) � 5K Ôç“be� Æ3ÀQ" / y����	 æ± • ž ��
����� é � Æ3 F{ ¢ � � Ø œ{ �ÙÚ ² © � 5� ¡ © • � 
 ² © 8�
�

F{ ¢ � � _ ê , ƒ % #ù � � ê X8’ % ù � � $ù � � @) �

E G 	
 � �� �� �� �� �� ��

E G 	
¦% � �� �� �� �� �� ��

N ˜ã™ È � � � � � � �

�
Æ8� ¦ ù�Ôç“be� Æ3ÀQ ) Ô˜� �����	 æ± • ž é � Æ3 F

{ ¢ � � Ï¨ $ < �
�

� �� "† �H + � 3 “ Î � 5� ’ “ �¨© �� ¡ À "# 8‡ �
� �� #" † �H + � 3 “ Î � 5 ’ “ �¨© �� Ý���¡ À "# 8‡ �

�
Ý8� 5 � 1Ôç“be� Æ3ÀQ Á 23ÀQ# ± ) Ô˜� ����	 æ	
 ±

• ž é �� Æ3 F{ ¢ � < �
�

� �� E G 	
 �
� �� E G 	
¦% �

�
� 8� 5 ab �Ž Z T Ôç“be Æ3ÀQ� ˜� ¯ � � ¦ á B ± Z û ô l ) Ô˜

� ����	 æ	
 ± • ž é �� Æ3 F{ ¢ � 8�
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E G 	
 � �

E G 	
¦% � �

N ˜ã™ È � �

�
¡ 8� !( —˜ ÀQU(Ã à DÌ ˜� ����	 æ± • ž é � Æ3 F{ ¢ � �

$ < 5­ �q§� ï r Ô 8�
�
�
�

�
� �

()*+()*+()*+()*+ CCCC''''?DEF�GH?DEF�GH?DEF�GH?DEF�GH 




�

Ìq�“be����	 æ	
 ± • ž é � Ý3 F{ ¢ � �ÀQ = �
�
ÝA� ����	 æå @�

�
�

././././ CCCCA - 5./- 5./- 5./- 5./ (ITEMS) 




�

ÀQ ÝA� = ����	 æå @�
�
Ìq�“be����	 æ	
 ± • ž é � Ý 3 F{ ¢ � � ÝA ÀQq v 3 Û ÀQ �
5� ¦ � 
 •
 * BÞ� œ{ _~�‘§� 7 ¤ R ³ ÔBÞ�¶ œmn � = �
�
�

Ä â � Û ÀQ � ¶ œ† � t�� • ‡�

t� - ÝA. � > � � € _ ± ” � �

 � - ÝA. � Â‰ �A^)6 � �

Æ� - ÝA. � y p m� 12 � �

Ý� - ÝA. � 2”�	|
å R †Œ Ë {�	
 f å� _ ‡� �

�� - ÝA. � 2”�¹%
å R † � • ð Œ‡� �

¡� - ÝA. � 
} v � f
‚iNO v � � �

v� - ÝA. � c – %� 0± • � �

�
•‘ ��9 ¦ � å�v ) � 5 þy" / {� Ôç� Ý 3 F{ ¢ � �ÀQ ÝA õ d �
�����	 æ•YÂ
 �	
 ± • ž é ² Ô ¦ � ©g � 5� ¡ © • ² ©� 
 7š
¦ �ù � œ• 8�
�
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5 � ú v ) 	 û R �þy Û ÀQ�¯ � 5 í ¯ v7 ` f � ‚ f f ª� � ß i¯ � "
/ S �% ^ { T & �l® � Í É ¦ �& � f v ) f Í ™iab 8�
�
Z œ{ �" � 5 ¦ abU( ? ­ �q§ . ¦ ù� ® 	 o ä� Û ÀQ 8�
�
t 8� - ÝA.g � > � � € _ ± ” "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
  8� - ÝA.g � Â‰ �A^)6"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
Æ� - ÝA.g �y p m� 12 "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
Ý8� - ÝA.g �2”�	|å R †Œ Ë {�	
 ‡"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� 8� - ÝA.g �2”�¹%å R † � • ð Œ‡"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �
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¡ 8� - ÝA.g �
} v � f
‚iNO v � "����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� 
} v � �

� 
‚ v � �

� NO v � �
�

�
v8� - ÝA.g �c – %� 0± •"����	 æ^Â
 � ± • 8�
�
� � $#ù � � � � #ù � � � � # Í ' / � � � ù � � � � $ù � � � � @) �
� � � � � � � � � � � �
v ) 	 = � �
� �
� �

�
� � #ù � �
5 � # ù �
�l® ² X�

� c – ± • �

� � 0± • �
�

�
w8� 5 ab� � 3ÀQ †	 æQ� å @‡q ¦ ù� ® 	 o ä� Û ÀQ 8�
�
�
�

�
�
�

:;()*+:;()*+:;()*+:;()*+ CCCC''''?DIJEH?DIJEH?DIJEH?DIJEH 




�
Ìq�“be����	 æ	
 ± • ž é � Ý3 F{ ¢ � �ÀQ = �
�

Ä â � Û ÀQ �

ÝA� ����	 æå @�

�
•‘ � ’ “ q 6 � "# = �
�
�
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t 8� ¦ ù�Ôç“be�ÀQi����	 æ± • ž é � Ý 3 F{ ¢ � � ˜� "
/ () ‘ < �
�

� �� "�
� �� #" �

�
� � � #"� ™� � 5˜� = �
�
�
�

�
  8���9 ¦ � å�v ) � 5K Ôç“be�ÀQ" / y����	 æ± • ž é � Ý
3 F{ ¢ � � Ø œ{ �ÙÚ ² © � 5� ¡ © • � 
 ² © 8�
�

F{ ¢ � � _ ê , ƒ % #ù � � ê X8’ % ù � � $ù � � @) �

����	 æå @� �� �� �� �� �� ��

�
Æ8� ¦ ù�Ôç“be�ÀQ ) Ô˜� �����	 æ± • ž é � Ý 3 F{ ¢

� � Ï¨ $ < �
�

� �� "† �H + � 3 “ Î � 5� ’ “ �¨© �� ¡ À "# 8‡ �
� �� #" † �H + � 3 “ Î � 5 ’ “ �¨© �� Ý���¡ À "# 8‡ �

�
Ý8� 5 ab �Ž Z T Ôç“beÀQ� ˜� ¯ � � ¦ á B ± Z û ô l ) Ô˜� �

����	 æ± • ž é �� Ý3 F{ ¢ � 8�
� �

����	 æå @� �

�
� 8� !( —˜ ÀQU(Ã à DÌ ˜� ����	 æ± • ž é � Ý 3 F{ ¢ � �

$ < 5­ �q§� ï r Ô 8�
�
�
�

�
�
FFFF
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 (Delphi Method) ���������������� �����,��,��,��,� ����
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�
3 Ú ’ “ ~ X ’ �2 Ë � 
& " [ 8�

�
� 5 �1� Æ� P � 
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�` w¡ mn �Ü 3 Ú '+ K | � � � 8 � P jj � " [ �‰P Ð + ò ¹� ³ O ~
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�� Ë 
& " [ � w ¿L‰P Ð +� _` 8�
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�� Ë 
& " [ 
N ( * �Í���2 Ë 
& " [ eË à ÷ P� g 9 ��‰

1� F{ ¢ � i() F{ ¢ � q�ÀQi Û ÀQ� Y Ä ¿ ­ �� 8äÔ' F{ ¢ �

i() F{ ¢ � q�ÀQi Û ÀQ ± /) Ô �����	 æ�	
 ± • ž éR ��

'+ ³ � q�( � \ �~ 	š � u A W� � * § g 9 8� Ý K¢ fu 3ÀQi Ýv

3 Û ÀQ �K•y Ý K¢ fu 3ÀQi Ý¡ 3 Û ÀQ(Ëù � � � ( t 3 Û ÀQÍ

�ù � 3 �C eõ † V© + ; l � � 8� i t 8� ·ë ‡� ‰#PK•� ¯3 �( '±
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�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
Ý8�� - t B.g � ±� { �O ‰*¶ i †÷ "����	 æ^Â
 � ± • 8�

OP¢£OP¢£OP¢£OP¢£ = @8�



374 
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
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�
t ù† ¼  A‡= À�"#`�E�\†À�"#`�E�\†À�"#`�E�\†À�"#`�E�\† ÀQ • ) Ô �����	 æ± • ž éR 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
v ) ©g – ]l g�
���� ²©²½������������������²©²½������������������²©²½������������������²©²½������������������
�

� � � �
�µ–�µ–�µ–�µ–

(Median)�

���� �

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
  ù† ¼  B‡= À�"#`�E�rÀ�"#`�E�rÀ�"#`�E�rÀ�"#`�E�r ÀQ • ) Ô �����	 æ± • ž éR 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
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²©½»²©½»²©½»²©½»����
�

� � � � �
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�

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
�
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¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
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�
Æù† ¼  C‡= p��q�Á‡B¬p��q�Á‡B¬p��q�Á‡B¬p��q�Á‡B¬ ÀQ • ) Ô �����	 æ± • ž éR 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
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���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
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²©·²²©·²²©·²²©·²� ���
�

� � � � �
�µ–�µ–�µ–�µ–

(Median)�

�

¦ �2 Ë � v ) � �� �� �� �� �� ��
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�
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�
�
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& " [ e �y À�"#`�E�\†À�"#`�E�\†À�"#`�E�\†À�"#`�E�\† ÀQq � 3 Û ÀQ�ù ' = �
�
t 8�� -   A.g ��� š ��������	
�I � z�� iV/"����	 æ^

Â
 � ± • 8�
OP¢£OP¢£OP¢£OP¢£ = t 8�� •T x ú� š ��������	
�I � �V/"����

	 æ^Â
 � ± • û8† t +‡�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
v ) ©g – ]l g�
²©¸º²©¸º²©¸º²©¸º����
�

� � � ����
�µ–�µ–�µ–�µ–

(Median)����

���� �

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�
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  8� -   A.g �� š ��������	
�_ @ã X ƒ "����	 æ^Â
 � ± • 8�
OP¢£OP¢£OP¢£OP¢£ = t 8� � ^ � š ��������	
� X ƒ �_ @# ^� 8† t +‡�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
v ) ©g – ]l g�
²©·¸²©·¸²©·¸²©·¸� ���
�

� � � � ����
�µ–�µ–�µ–�µ–

(Median)����

�

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
Æ8� -   A.g �� š 
} í 6 †�� òE œ‡"����	 æ^Â
 � ± • 8�

OP¢£OP¢£OP¢£OP¢£ = t 8� •T x ú� š �� òE œK í � ß "����	 æ^Â
 � ± ��
���������������������������������������������������� •8û†t +‡�

�
���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����

v ) ©g – ]l g�
²©»³²©»³²©»³²©»³����
�

� � � ����
�µ–�µ–�µ–�µ–
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���� �

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
Ý8� -   A.g ��� š {�������	
�%\ 6 - � (Approach, Method & Technique)  
                     "����	 æ^Â
 � ± • 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
v ) ©g – ]l g�
²©·¸²©·¸²©·¸²©·¸� ���
�

� � � � ����
�µ–�µ–�µ–�µ–

(Median)����

�

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
�
�
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¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
� 8� -   A.g ��� š µ)
}� _ ” - 	|
 f ç¦ } K . �"����	 æ^Â
 � �
����������� ± • 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
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�
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t 8� -   B.g ��� š �â����	
 � � F{… ¹ %� < ^ "����	 æ^Â �
���������� 
 � ± • 8�

OP¢£OP¢£OP¢£OP¢£ = t 8�� � ^ � š �â����	
 � �� < ^ � F{… ¹ # ^� 8
†  +‡�

�
���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����

v ) ©g – ]l g�
²©¸²²©¸²²©¸²²©¸²����
�

� � � ����
�µ–�µ–�µ–�µ–

(Median)����

���� �

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�

¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
  8� -   B.g � *¶ %Ï §l% š †� 3 f ì = f� � f{ � f P • f N � f a ½ f O
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�‡	
 � � � R f 6 ýü / f® � ã K ø "����	 æ^Â
 � ±
•8�

OP¢£OP¢£OP¢£OP¢£ = �t 8� •T x *¶ %Ï §l% š z�ã � lI�	
 � � � R f 6 ý
ü / f® � ã K ø %± �1¶ N "����	 æ^Â
 � ± • 8
†t +‡�

  8�# ^*¶ %Ï §l% š 	
 � � � R 8† t +‡�
�

���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
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�
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�
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�
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Æ8� -   B.g ��9{ � ã{�� X ƒ � � 0 ã] k Â ý 9 X� �	
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 � ± • 8�
OP¢£OP¢£OP¢£OP¢£ = @8�

�
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OP¢£OP¢£OP¢£OP¢£ = @8�
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OP¢£OP¢£OP¢£OP¢£ = @8�
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�
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OP¢£OP¢£OP¢£OP¢£ = @8�
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���� ®¯B3®¯B3®¯B3®¯B3 ���� ¯B3¯B3¯B3¯B3 ���� ���������������� ���� B3B3B3B3 ���� ®B3®B3®B3®B3 ���� °±°±°±°± ����
v ) ©g – ]l g�
²©¾»²©¾»²©¾»²©¾»����
�

� � � ����
�µ–�µ–�µ–�µ–

(Median)����

���� �

¦ �2 Ë � v ) � �� �� �� �� �� ��
¦ �� Ë � H + � �� �� �� �� �� ��

�
¦ � v ) #�­ g A H + � v )÷ j � �%æ" = �
� �
�
�

�
¡ 8�� -   C.g �
‚ à t NO"����	 æ^Â
 � ± • 8�

OP¢£OP¢£OP¢£OP¢£ = @8�
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 � ± • 8�
OP¢£OP¢£OP¢£OP¢£ = @8�
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