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� ' ./ � � � . � % / % & � � �, 
 � � �  & 
 � � � �  � �  � �, 
 � � �  � # � �  / � � � � � � � � � 0 � 
 � � �  / � �  / � � � � � �  3. 

-  6 � � " � �(B ias) 
& � , � , . � �  +� %� 0  / � $ %� ! %� �  � � � � �  & 
 � %%� �  2 � � � � , � � �  $ � %!  � ' �� % 1 � � . 
 �  �*. 

-  5 � 6 � " � � � � 7 � ' ! " � �(W eig h ting ) 
    �� O  � �� �� �  & � � � ' . � �  2 � � � %� � �  - � � ! � �* �� 0     %� �  = � � , %� �  2 � %� � %� �      �� � # � �' P �  $ �%� !

& 
 � � � � �  5 ' %� �  G ( � � 
. 
-  4 � ()(Er r or 

        � �� 
 � �  H �B �  � � �  = � � , %� �  & %� , � �  / � � � $ %� ! %� �  & %� � %�  & � , � , . � �  & %� , � �  / � �  D � A � �  �*
 & ( � � �  & � ? � � 3 � � ' )  ��  & � ( � � ! �  3 � � ' )  / �� �  � 0  � � � �  D � A � �  4 � �  � � � % / �. 

-  � � � � � � ) � � � ")S amp l e D esig n( 
    � ' � 
 %� �  & A � � �� � �  � � � � # �  & � � %� � *            � �� � �  & �
 � � � �  �� �  � �� �� �  2 � 
 � � � �  / % 	 � �
 �  = � � / % &

� � 
 % = �! � %� �  G ( � � 
 � �  D , . �. 
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-  ���� ")(Censu s 
            � ��  � �%�  6 � � % �� � ��, �  � � � � � & � %� � @' �  �� � � 
 � %� �  �� 
 %� �  � ( � � . ) �  � %� � �  �*
              = � * � � %� �  � � �� �? # � � 2 � �
 � � � � �  $ �%!  & � � %� �  � ( � � . ) �  $ %� ! %� �  2 � � . � ��  2 � � � A %

& � ( � � . ) �. 
-  ! � �� "(Estimation)  

          � % & � � � # �  & 
 � � � �  2 � � * �  % / % & � �' . % & � � � � & � %�  �* .    � �.  & %�� � % � � � ��  � � , �
$ %� ! %� �  / � & � �� � % � � L  & %� 0. 

- ! � �� " � �  . ! " �) I nter v al  Estimation( 
$ %� ! %� �  2 � %� � % / % & %� � % � � � , � �  & %� # � ' %� �  �� , � �  / % ; � % �*. 

-  � � � �   ! � �� " � �)P oint Estimate( 
% / % & %� � % � � � , �  �*= � . � � & %� , �  $ %� ! %� �  2 � %� �. 

-  . 6 � � " � � � 
 �! � �� " � �(B ias Estimation)  
             3 �� �' �  �� � # � �' � �  = � � , %� �  $ %� ! %� �  2 � %� � %�  & � 0 �� % �� 0  � � � �  � � � �  2 � � � � , � � �  � *

� � ' 
 � �  � � � , � � �  3 �� ' �  �� � # � ' �  � > % $ %� ! %� �  & � , � , . � �  �� , � �  / � & A � � # % & 
 � � � %� �. 
-  �  � � � � ! � �� " � �(R atio Estimation)  

   � . �  �*          � 0 � � � � ) � � & 
 � � � �  & , � � '  2 � %�� � % �� # � ' �  8 � . �  & %� # � ' %� �  � � � , � � �  3 � � � ' �
              G ( � � 
 � �  / � ' . �  1 � � �  4 � � � 2 � %�� � %� �  � # Q  � � � % ��  � � � � �   � 9 #  / % = � � �� % / �� �

� : � . � % 2 � � � � , � � �  / % 3 �� ' ) �  � � *  � � � � � �. 
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-  � � � 8 � 9 � 6 � " � �(O p timu m A l l oc ation) 
     & 
 � � � %� �  2 � � . � $ � : ��  3 � � � ' 6  � . �  �*          8 �� . �  2 � �, � � � �  1 � � # % �� � & � , � � � �  & 
 � � � �  � �  

     & �, � �  � ��  � �# � �  / � � � � � � � & , � � � �  �! .  $ % R� � � � �  R� � ' � 
 �  � � ' � 
 � % & , � �  � �  3 � � 
  / �� �
& , � � � �  4 � �  � �  & 
 � � � %� �  = � . ��  2 � 
 � � �  $ %!  & A � �  $ % � � ' � � 3 ' � 
 � � �. 

-  5 � � � �  9 � 6 � "(N y man A l l oc ation) 
       �  & 
 � � � �  � �  & 
 � � � %� �  2 � � . � $ � : ��  3 � � � ' 6  � . �       8 �� . �  2 � �, � � � �  1 � � # % �� � & � , � � �

& , � � � �  � # � �  / � � � � � �  � & , � � � �  �! .  $ % R� � � � �  R� � ' � 
 �  � � ' � 
 � % & , � �  � �  3 � � 
  / �� �. 
-  � � � � " � � � 9 � 6 � " � �(P r op or tional  A l l oc ation) 

             8 � . �  2 � , � � � �  1 � � # % �� � & � , � � � �  & 
 � � � �  � �  & 
 � � � %� �  2 � � . � $ � : ��  3 � � � ' 6  � . �  �*
 $ % � � ' � 
 � % & , � �  � �  3 � � 
  / �� �& 
 � � � %� �  2 � � . � � � � 8 � .  / % & , � � � �  4 � �  �! .. 

-  � � � � � � 
 �! � �� "  � �  � � � � �)Conf id enc e in S amp l e Estimate( 
              G ( � �� 
 � �  � �  & , > � �  � � � : � �  & 
 � � � �  D � � �  / � = � � , %� �  G ( � � 
 � �  �� � � � %� �M �  ; � % @� , �

     & 
 � � � �  �! .  � � � : �  � %� �)     ; � # N �  1 �� � � �  @A 
  � �! � & � � .  � � (   � ' �� %� �  / % 3 � � , � �
� , � , . � �; � # N �  $ %� ! %� �  2 � %� � % �6   . 

-  4 � ( � � ��(B ou nd  of  Er r or ) 
 & %� , �  & � �� ? % � � � � � %� �  � � # � �  & %� 0  �*t   ��  z    & � � �� ! � �& 
 � � % & , >  � �� .  � 
 �. 

-  � � � � � � � � 4 � ((S amp l ing  Er r or )  
      � �  2 � � . � 1 9 � # �  / � - �  � 
 � �  � � # � �  �*%     ��* � � � 
 � �  � %� �  & 
 � � � �  � �  & � �. ' %� �  & 
 � � �

   � � �  2 � ' � � � � �  � �  � �! �%           +�� � � , �  / � %�  / � � � +
 % " � # � � �  / � %�  ) �  & 
 � � � � �  ; � ! �  �
& 
 � � � �  �� %� �  / � ' . � � & 
 � � � �  �! .  = � � � :  D � � �  / �. 
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-  : ! � � � � � � 4 � ( � �)S tand ar d  Er r or( 
� � , %� �  & 
 � � � �  / � � � � �  � � � � � � � �  � � ! � �  �*. 

- � � 4 � ( � � � �)S amp l e Er r or( 
        & ! � � 
  & � , � , . � �  $ %� ! %� �  2 � %� � %� & 
 � � � �  2 � � � � , �  / � �  D � A � �  �*      )  & 
 � � � �  / �  & � ( � , � �  & , � , . � �  

      � %�  � �  5 ' %� �  G ( � � 
  @A 
  � � � �  / �  / � %�           & �
 � � � �  � � #  � 0  � %� �  � � !  � � � � # ) �  / � �  � %� � �   
 $ %� ! %� �  R9 � > %�  � > � 6  2 . � � 6 �. 

-  �  � � � � : ! � � � � � � 4 � ( � � ) R el ativ e S tand ar d  Er r or( 
       & %� � %� �  �� � � %�' , % � � � � � %� �  � � # � �  �*3 �' . %� �    * � � � � � � %� �  � � # � �  � � �     �� �' % �

/ � � � � � �  � %� � %�. 
-  � � � � � �   7 � � � � � ; �)A c c u r ac y  of  th e S amp l e S u r v ey( 

               & A �� � �  & �� , � , . � �  & �%� , � � � & 
 � � � �  D � � �  / � & ' �� � %� �  & A � � �  � � � , �  / � �  D � A � �  �*
�� �6  & 0 � � �  2 
 � �  � %� �  � 0 6  D � A � �  / � �  � %� � �  $ %� ! %� �  � �  & ' �� � %� �. 

-  � � �  �� � � �) P ost S tr atif ic ation ( 
  � � ' N �  � . 6  �*            & �0 9 � � � �  & 
 � � % = � * � �  1 �  � � �  & � � .  � �  �� # ' �  � � � �  & � ( � � . M �  3 �

                2 � �, � �  ��� �  $ �%� ! %� �  �� ' , �  � 
 � � � � � �M � �  2 � # 6  � 0  / � �  �� � & ' �� � %� �  & A � � � �
= : � . � % 2 � � � � , �  �� � � �� . � �  �� �  3 �� ' N �  � � *  � � 7 � �. 
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-    - < � � ��  = � � � � � � � ! �                      (Cap tu r e R ec ap tu r e M eth od ) 
          $ %� ! %� �  2 � � � A % � � � � � � , �  �� �  � �� �� �  / % / � %�  & , � � �(N)     / �% 1 �� � %� �  � � L  

        �0 � �  $ %� ! %� �  4 � �  / % & 
 � � � � � � # �  � 9 # )   & 
 � � % & %9 � �  : � %�  �� (   2 � � � A % $ % � � � � �
 ; � # ) �  $ %� ! %� � .            & �%0 � %� �  2 � � � �A %� �  � � �� 3 . ' � � & � 
 � >  & � , � ' % & 
 � � 3 . ' �  �> 

)= : � %%� � (    & 
 � � � �  4 � �  / % .   2 � � � # �  � � � �       $ �%� ! %� �  � � > %� �  5 � � �  & , � � � �  & � 
 � > � �  & 
 � � � �
               ��� �  = : �� %%� �  & �%9 � � �  � �%. �  � � � � � & 
 � � � �  4 � �  � �  � � � �  � � � �  2 � � . �� �  & � ' 
  / � �

$ %� ! %� �  � �  � � � � �  & � ' 
 � �  � > %�  / �  H � � A �    & 
 � � � �  2 � � . � 	 �%! %. 
-  �  � ' " � � � > � ! ? )Cond itioning  of  R esp ond ents ( 

        & ! � � 
  8 � . �  � � � �  � � # � �  	 � �
 �  � . 6  � *         � �� L  = � �' N �  � ��  / � � % " #   & � � ! � ' �
               " # � � �  / � � � � �  � # 6  & � � .  � �  = � � � 8 � . �  � � * �  & 
 � � � �  � �  3 . '  � � � �  " #  � �
              & �
 � � � �  � ��  3 �. ' %� �  " #  � �  � ! � ��  �� � & ! � � 
  = � ' N �  / % 3 . '  � � � �  � ( � � � � �
             � �  / �� ! � �� �  / � � � �  " � #  N �  5 � � � �  & 
 � � � �  � �  : � . �  �� �  � � 7 �  � � * �  & � � � , %� �  2 0 �

  � 
 � �  � 9 #  2 � � � �            S � � �#  / ��
 �� �  / � � �� �  " � #  N �  3 � ' .  �� � = � � � : � �  2 0 � �6  � �
          G ( � � 
 � �  � �  : � . �  �� �  � � 7 �  � � * �  & ' � � � � �  �6  � %� � �  � > % 2 � � � � .    � � �*  8 � . �  � 
 � � . � �

= � � � : � �  2 0 � = � ! � �� % � � L  = � ' �  / � & � � � �  = � ' �  � # 6  & ! � � 
  & � �  %� �. 
-  � � � 0 � � �� � �)Comp l ete Censu s( 

     ��, �  � � � � � �� 
 %� �  � ( � � . M �  � %� � �  �*            2 � � �. � �6  2 � � � �A % � ��  � �%�  6 � � % �� � 
       & � ( � � . M �  = � * �  %� �  � � �� ? # � � 2 � 
 � � � � �  $ %!  & � � %� �  � ( � � . M �  $ %� ! %� �    � � �! �  = � � �� 

& � ' � ' N �  2 � - � � . M �  � �  � %�  � �  � � � � )B a s ic  St a t is t ic s ( � � � � � � � � � 
 � � ' � �  � � � � � � �  � > %
           $ %� ! %� �  / � �  � � O  � %�  � �  � � � �  � � ! �  4 � � �   � �� 
 � � �  � � � � � � � � � �� � : � �   +� �' � � �  � �
 %� �

               & �� � � �  � � ! �  8 . � � � �  / � �  � � O  4 � � �   � � � �  � � L  & 
 � � � %� �  3 �� ' 6  / �� �  8 � .  � � � ' 
  � � B �
+� ' � � �  � �
 %� �  $ %� ! %� �. 
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-  � � 6 ' � � �  � ' " � � � ) �*) P ar tial  non R esp onse ( 
                 $ �% = � � %� �' M �  � �  = � � � �� �  & � ( ' N �  / % � > � 6  �6  � . � � � � 7 ' �  & � � ! �  �� � � �� . � �  �� � �*

� �! �& � � ! �  # 6  & � ( ' 6   ; �= � � %� ' M �  � �. 
-  �  @ � � �  � ' " � � � ) �*)N on R esp onse( 

               �� � �6  H � � � �  & ! � � 
  & ' � � � � �  � � 0  = � � %� ' M �  � �  - : !  � 6  & � � ! �  �� � = � � , � �  �� � �*
              = � � %� �' ) �  / ��� � � 2 � �
 � � � � � �  � � � �  � * 7 % " #   � �! � �� � �6  3 � ! � ' %� �  � ! � ��

& L � � �. 
-  A �! B 8 � . ��� " �  � � � *) M u l ti P u r p ose S amp l e ( 

   & 
 � � � �  � *              � # � �� �  � > % � . � � 5 ' % � �  $ � ? � �% = � � �  2 � 
 � � �  $ %!  � � � 9 #  / % �� �  � � � �
             � �� 0  $ � ? � �%� �  � �  � � � � �  4 � 
 *  / �� �  � % = � � ��  � * � � L � & � � B � � � � & . � � � � D � A 
 M � �

8 . � � �. 
-  � � � �� " � � � � � � � � � )S u c c essiv e S amp l e  ( 

              $ �%� ! %� �  �' , �  8 � .  2 � �
 '  = � � �� � $ %� ! %� �  � � B �  � � � �  2 � 
 � � � �  �� %� � �  � . 6  �*
       � B � �  �! . � �  � �  & � � � , � % / �� �  - � : ! 6  = � � �� ��         � � �*  �� # � �' � � & 
 '  � �  - : !  � �  

              / � �� . N �  H �� �  � ��  2 � � � � � � �  / � � � � � � � = � � B � � �  2 � � %� ! %� �  � �  = � � � �� %� � � �
& � � #  � ��   / %? �. 

-   � �  � � " �  
 � � � *(M atc h ed  S amp l e) 
          � � 
 � �  & , � � � � % ��  & � � �  � % S � �: � �  � � � ? � / � %�  2 � � � A %� �  � %� � �  / � � 
 � � �  � � , �  2 � �
 � �

& , � � � � % .                @�A 
  � �� �  � �� � �  2 � 
 � � � �  4 � �  � � 
 � �  ; � # 6  & � �� :  / % � � � � �  � � 
 � �  / � %�  ��
               & �A � � # % 1 �� ��  2 �. � � 	 ��? �% � � �  / � � � % @� , �  � � � � � � � B � %� �  ��  & %* � ' %� �

= � � � %� �  2 � ' � � , � � �  ��� �  & %� � = � �� � �. 
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-  � � " �C  � � � 6 � � � � � � � � � �)S el f  -W eig h ting  D esig ns  ( 
     � � � �  �� %� � �  / % �� %� �  � 6  �*      / : �� �  +� �  / �� �  � � � �  2 � 
 )    � �� � � � � �  � %� � % (  � �� �

; � # N �  & 
 � � � %� �  2 � � . ��  � � �� ' % & 
 � � � �  � �  & � �. ' %� �  & 
 � � � %� �  2 � � . � / % = � . �. 
-  � � � < � � � � � � � � �)Conv enient S amp l e( 

             & A �  / �� %. �  / %% & 
 � � 3 . '  � � ! �  8 � .   & � � � %� . M �  � � L  2 � 
 � � � �  3 � � � ' 6  � . 6  � *
       & 
 � � 3 . '  � > % $ %� ! %� �  � �  & 
 � � %        ��� �  3 �� �' N �  � � *  � � 7 � �  = � �! �%� �  2 � 
 �A � � � �

             3 �� ' N �  � � *  � �  = � � � # %� �  / % � � � , � � �  / � %� �  & 
 � � � %� �  � � � �  � �  � � � � � � 1 � .  � �! �
& � � � . � �  & 
 � � � �  3 �� ' �  �� � # � ' �  D � � �  / �. 

- � � �! �� � . ! " �(S tu d y  P er iod ) 
              2 � � �� �  ��� O  = � � A � �  �� ' , �  / � %� � & ' � � � � �  2 � 
 � � �  � � � 9 #  $ %! �  2 0 �� �  / % � � � �  � 
 � � 

& ' � � � � �  � � A 
 �  3 ' .  & � ( : !. 
-  � � � � � . ! " �(Contid enc e I nter eal )  

 � � ! %� � �  � � � � %� �  �� , � �  / % & ��%! % � *(L,  U)    / �% � ��  8 ��� .  U ,  L   & �� � �  
 & � ' 
 � � & 
 � � � �  2 � � * �  %�) %∝E1 ( / 6 � & � �( % & � ' 
  � � 
 6  �� � � # 7 �  & � ' 
 � �  � � * � 

 �∝� �N �  	 �
 � �  / % � � # � �  / � = � � � �  
L : ! %�  �
 � N �  � . � �  �%' �& , > � �  � � 
U :  & , > � �  � � ! %�  �� �N �  � . � �  �%' � 

- � � � 6 � � 9 ' ! � � � . ! " � (R ef r enc e P er iod ) 
     � � ' � � �  � � � �  = � � A � �  � *)� � � > %� (          / �%  5 �' %� �  1 � � �* 6  �� � � %� � � � & ' � � � � �  2 � 
 � � �

� , � ' % � 
 %:  $ ! � % 2 � 
 � � � � �  / % 	 �
  � � �  / �� �  / 6  / � %%� �. 
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- �  � " @ � � � . ! " � � � (R eg ister d  P er iod )  
  � � �  = � � A � �  � * �      1 �� � # % 2 �0 �� �  / �� �  / 6  / � %%� �  / % � � . � � �  2 � 
 � � �  � � � �  2 � %!  �

     @�A 
  �� � # � �' �  & ' � � � � �  @A 
 �  � ? A �  / � � �  2 � 
 � � � � �  1 9 � # �  3 ' .  2 � � . �� �  H � � �
/ � � %M �  � � 0  � 
 %: � �  $ ! � %� �. 

-  � � � � � � � � ! � @)S amp l ing  F r ac tion( 
                2 � � �. � � � � �%! �  ��� � & �
 � � � �  � �  & � �. ' %� �  & 
 � � � %� �  2 � � . � � � � 2 %' 0  � � � .  �*

� �$ %� ! %� �  � �  = � �! �%� �  & 
 � � � %. 
-  ! � 2 " �)V ar iab l e( 

& A � � # % �� 0  � %. �  / �  / � %�  = : � % ��  & A �   
-  � � �� 0 *  ! � 2 " �)R and om V ar iab l e( 

 & � � � � �  D � � �  / � +%� 0  � � � �  � � � �  � � B � %� �  �* )& � ( � � � �.( 
-  � � �! �� � 9 � " ' �)P op u l ation( 

               6  = � �. � � & � � � � % & A �� �  1 �� � �  � � � �  2 � � � A %� �  �6  2 � � . �� �  / % & ��%! % �* �
          & A �� � �  4 � �  : � %� �  8 � . �    & � � �  % 2 � A �  & ��%! %)    2 � �
 � � � �  �6 (   �6  2 � � �. �� �

� * � � L  / � & � %� ! % 2 � � � A %� �. 
-  > �# " � � � � 9 � " ' � � �)T ar g et P op u l ation( 

             & �' � � � � �  - � � �! O  3 �� � %� � � & %� � � �  = � A � � �  � � � �  D , . � �  � � � �  2 � � � A %� �  & ��%! % �*
    � � � 
 � � � % �6  � � � � �      S � �: � �  / � �  D � '  � � � �� � �  - � ' 
 � �  � > %   / ��� � � & � �� # � �  & ' � � �  � �  

� ' ) �  $ %� ! % � 9 #  / % / � � � �  � �� �� �. 
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-  : ! � � 9 � " ' �(P er iod ic  P op u l ation) 
               � ��  / � � �� %� �  � � � 1 9 � # O  � > % & 
 � � % & A � �  � � �� � �  � �  � �  � � � � 
 � � # � �  $ %� ! % �*

; � # 6  �� O  = 9 �  / % � ! ' %� �. 
-  � " ! � � � 9 � " ' � � �(O r d er d  P op u l ation) 

     � � � % � � � � 
 � / �� �  � � � �  $ %� ! %� �  �*          4 �� �  � �� � %. �  & 
 � � % & A � �  � � � � , % �� � - � 
 �  &
� # � � �  � > % � � � 
 � � �. 

-  � � �� 0 � � � 9 � " ' � � �(R and om P op u l ation) 
� 
 � � % � � � � � �  +� � � � A % $ � � �  )  � � � �  $ %� ! %� �  �*. 

- � � � @ � � � ��� � � �)A d ministr ativ e R estr ic tion( 
                 / �% & �
 � � 3 . '  �� �  8 � .  & � 
 � � % & 
 � � 3 . '  � 
 � 8 � . �  � 0  � � � �  3 �� � � �  � . 6  � *

� � 
 %             D � � 
 %� �  � > %  � � 
 % & 
 � � 3 . '  �� � = � � , � �  �� � �  ; � # �  D � � 
 % - � 
 > � ' � � & 
 � � % D
' � � �  & � � � %� ��2 � � � �. 

              �6   & � ( ��? � �  = � �  M �  � 
 � / � , ( � ' � �  & � � � , %�  2 � � � � '  & 
 � � 3 . '  �� � = � � , � �  �� � �6
� ( � � # � �  � �  & � � . � �  D � � 
 %� �. 

-  � � ' " � � � �(R esp ond ent) 
 �6  2 � 
 � � � � � �  � � � �  � � � �  & � ! � �  �6  " #  � �  �*= � � %� ' M �  V � %�  & � �� � %� �  2 � %�� � %� �. 

-  � � � � � � � 7 � � � �(S tatistic al  S u v ey ) 
              � �%�  6 � � % �� � ��, �  � � � � � & � %� � @' 6  �� � � 
 � %� �  �� 
 %� �  � ( � � . M �  � %� � �  �*

       2 � � � A %� �  � � � # � � � ( � � . M �  $ %� ! %� �  / % - : !) 3 � � B � �  � � (     3 � � � �' 6  � �. 6  � � %� �� �
      � ! %� �  2 � � . � $ � %!  � �%  �6  & � � � %� . ) �  & 
 � � � %� �     5 �' %� �  = � * � � %� �  � � �� �? # O � $ %

� %�  � �. 



 12

-  � * < � " � � � 7 � � � �(P il ot S u r v ey ) 
              � �%� � �  & �� # � 2 � � � %� ' ) �  � � � � # �  1 � � �  = � � B �  & 
 � � �� � ; � ! �  � � � �  5 ' %� �  �*
                4 �� �  / �� �  ���  � � �  & 
 � � � �  �! .  � � � , �  1 � � �  $ %� ! %� �  / � � � �  � � � , � �  +%� � # � ' �  / � %� �

� � � ' � � �  � � � %� �  & A � � �  � � �� � %. 
- 8 � . ��� " �  
 � � � � � � � ! �(M u l ti F r ame S u r v ey ) 

              ��� � � �� . � �  & 
 � � � �  �� %� �  / % � > � 6  / � �  $ %! �  � � � �  & � � � %� . ) �  2 � 
 � � � �  2 � %� %� �  � *
          & �%( � , � �  � � � �  2 � %� %� � �  & . � ' %� �  � � � �  2 � %� %� �  / � �  $ %! �  5 ' % 2 � � � � , � .  1 � � �� � �

& %( � , � �  & 
 � � � � 
 �� & . � ' %� �  & 
 � � � � 
 � / % = � � � � � N �  � � � � % 5 ' %� �. 
- 7 � � � � D � � " �  � � ; ��� � � � � � � �   )R el iab il ity  of  th e S amp l e R esu l t( 

         & �' �� � %� �  & A �� � �  & 
 � � � � �  5 ' %� �  G ( � � 
  / � �  D � A � �  �*        � %� � � �  5 �' %� �  G ( � �� 
 �   
    1 �� � � �  @A 
  2 . � � & ' �� � %� �  & A � � �  @A 
 �     2 �
 � �  � �%� �  � �0 6  D � A � �  / � �  � %� � �  

� � � 6  & � 0 � � � %� �. 
-  ! �  @ " � � � � � � �(R aising  F ac tor ) 

      �  � �  � �  3 � ? �  � � � �  / : �� �  �*           ��� �  � ��� �� �  1 � �� �  & 
 � � � �  � �  � � B � % � � �  & A
$ %� ! %� �  ; �� ' % �� � 2 � � � � , �. 

-  � � � � � � � � � �(Contid enc e L ev el ) 
 & , > � �  � � ! % / %?  & %� � %� �  & %� 0  �� � � �� . � �  � � %� . �  �*(L,  U): %� � � �  +�  : %� � �  

     ) %∞E1 ( 8 � .   ∝� �N �  	 �
 � �  / % � � # �  � � . 
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-  � � � � � " � � � � � � � � � � �(P r op ab il ity  S amp l e) 
        8 �� . �   2 � �
 � � � �  � � �� � # �  � 
 � 2 ) � %� . ) �  / � 
 � �0  �� # � ' � � & 
 � � � %� �  3 � � � ' 6  � . 6  �*
           & �
 � � � �  : �� %� � �  & �
 � � � �  � ��  � ��� �  � � %� . �  $ %� ! %� �  � �  & 
 � � � % = � . � � � �  / �� �
               ��� � & �
 � � � �  � 9 #  / % � � � ' �  / � �  5 %' � � : � . � � �  = � �� #  / % � . �  � � 
 � �  & � � � %� . M �

� *  �� # � ' �  = � � ��  +
 % 2 � . '  � � � �  $ %� ! %� �& � ( � � . M �  = : � ! N �  � �  3 �� ' N �  �. 
-  � � � � �   � � � � � � � �(Q u ota S amp l e) 

               3 �� �' �  � ��  : � . � � �  H � A # �  �� �  �� ' �  � * �  & � � � %� . M �  � � L  & 
 � � � %� �  D � �  ; � . �  � *
              $ %� ! %� �  2 � ( �  / % & ( �  � � �  +
 � � � %� �  2 � � . � � � � � � � . �  D � � �  / � & � � � %� . M �  � � L  & 
 � � � %� �

        �  � %�  & ( �  � � �  & 
 � � � %� �  �� �  �>   � � %! .  3 ' .       �� � # � �' �  / � %� �  & � � %� � �  �6  & � ? � � � �  & 
 � � � �
       & �
 � � � �  5 � �� �  & �� � . � �  � � *  � � � & ( �  � �  / % & 
 � � 3 . ' �  & %� � 
 %� �  �6  & � ( � � � � �  & 
 � � � %� �

& � , � �. 
-  � � � @ � "  � � � � � �(J u d g ment S amp l ing )  

               ��  = �  � � % & � � '  +�  � � � �  " #  � �  / �� �  � �    & � � � %� . ) �  � � L  & 
 � � � %� �  3 � � � ' �  � . �  � *
    � %� � �   = �  � � % � � L           � �  �  � %� 
 � = � � A % / �� �  � 0 �   & 
 � � � �  / %?  2 � � � A %� �  � � � � # �  & �

             � �  ; � # ) �  2 � � � A %� �  / % � ? � �  � *  $ %� ! %� �  � �  2 � � � A %� �  H � �  / �  � � � , � �  3 . � �
$ %� ! %� �  4 � �  � � > %�. 

-  � � 1 ! � � � � � � � � � � �(O c c asional  S amp l e) 
            � � N �  / % & 
 � � � � � � # � �  8 . � � � �  ��, �  8 � .  & � � � %� . M �  � � L  & 
 � � � %� �  D � �  ; � . O  � * � �

= : � . � %� �  D � � � �  / % & , � � � � �  � � *  � � � � � � � ? � � �� � � � , �  / � � � �. 
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-  � � �� � � � � � � � � � � �(P u r p osiv e S amp l e) 
               & A �� � �  $ �% / �� %� �� � �  / � � � �  " � #  N �  � � � � # �  � %� �  � � � �  � � ! �  � � � �  & , � � � � �  � *
              / � � �� �  " � # � N �  � � � � # �  �� �  / � � % H � % & � � .  & ' � � �  � 
 � 9 > %�   � � � ' � � �  � � � %� �

H � %� �  / �� %. �. 
- � � � � � � � " � � � ! � B  � � � � � �(N on P r op ab il ity  S amp l e) 

                ��� � R� - � �
 �  = � �%� � % & , � � � �  & 
 � � � %� �  2 � � . � � � � � # O  �� �  � � � � � & 
 � � � %� �  3 � � � ' 6  � . 6  �*
              & �� � %� � �  & 
 � � � �  � 
 � � . 6  �%' � �  2 � 
 � � � �  � � � # �  � � � �  " #  � �  @� . � �  �6  � � #  � �  �� . � �

           / % / �� �  / 6  $ 0 �� �  � � � �  & 
 � � � %� �  2 � � . � � � � � # �  �� �  8 � .     	 ��
 � �  � � * �  $ %� ! %� �  � ' �� %
       / � � % 1 0 �% - � 
 � �  �� # � ' �  2 � 
 � � � �  / %) � � � �  � # � (         / � ��  � � O �  G ( � �� 
 � �  �� �%� �  / � %�  ) �

                 / �� %�  )  / �� � �  � � � !  G ( � � 
 �  S � # �  � 0  +
 � �  = � � !  = � � #  +�  2 � 
 � � � �  � � � # �  � � � �  " #  � �
2 � � � � , �  & � 6  � �  G ( � � 
 � �  4 � �  �� � � � %� �) �. 

- ! �E� � � � ) � ��� � ! � @   ((Estimator ) 
               & �%� � % � � � �, �  �� � � �� . � �  & 
 � � � �  G ( � � 
  �� # � ' �  � � � �  = � �� , � �  �6  & � ? � � � � �  & B � � � �  �*

8 . � � �  � � 0  $ %� ! %� �. 
-  � �  � � � �(P ar amater ) 

                 / �% 3 ' . �  & � %�  � *  �6  $ %� ! %� �  � �  @� � , % �6  & A �  �� � & � � � � �  2 � �  7 %� �  / % �  7 % � *
$ %� ! %� �  2 � � � A % �� 0  $ � %!. 

- � ' � �6 � � � � � � � � � � � )D ou b l e S amp l ing( 
 6  �*       �� # � �' � � & �
 � � � �  / �% - : !  3 . ' �  8 � . �  2 � 
 � � � �  � �  & %� # � ' %� �  3 � � � ' N �  � .

              & �
 � � � �  & �� , �  3 . '  � � ! �  & 
 � � � �  �! .  � � � , � � 2 � 
 � � � � �  $ %!  � � � �  & � �9 � � ' �  & 
 � � �
 & 
 � � � �  / � ( : ! � �  9 �  � �  �  8 � . �. 
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-  ! �� � 8 � . ��� " �  � � � � � � � �(M u l ti-P h ase S amp l e) 
      � � 
 � � � 0 � �  �� # � ' �  / 6  / � %�  � � � �  & , � � � � �  � *     & �� � � %� . M �  & �
 � � � %� �  / �% 	 � ��
 N �  H � � �

              2 � � �. � $ � %!  / % 2 � 
 � � � � �  H � �  $ %!  3 ' � 
 %� �  / % / �� �  � 0 �  & � � � %� . M �  � � L  & 
 � � � %� � �
               1 � �� � �  & �� � � � �  & �
 � � � �  / �% � , �  & � �� �  & 
 � � �  2 � %�� � %� �  H � �  $ %!  4 � � � � & 
 � � � %� � 

                ��� �  6 � �� %� �  � � �*  � �  $ ' �� � �  / � %� � / � � �� � �  2 � �  & 
 � � � %� �  �' � �  & , � � � � �  � � *    & �> 9 > 
� > � 6  �6  � � �� 6. 

-  � � � �� 0 � � � � � �� � � � � � �(R and om S tar t)  
 & 
 � � � %� �  = � � �  / % � � � � � # �  �� �  � ( � � � �0 �  �*) / %1 �� �  K ( � �� � !  �� � # � ' � �  4 � � �

�� � 
 % & � ( � � � & 
 � �  � � � � # N  & � ( � � � � �  & � � � � � �  & � , 
  � > %� �  & � ( � � � � �  �� 0 � ) � 

- . �� � � � � � � � � � (S amp l ing  U nit) 
    �6  = � � A %� �  � *           � � � � �  & � � %� �  $ ? # �  � � � �  � ( � � . M �  $ %� ! %� �  � �  R� � � 
 � � �  �  � � � �  = � . �� �

                 2 � �%�� � %� �  �6  2 � �
 � � � � �  � �� 
 � $ %! �  � � � �  = � � A %� �  � *  ; � # 6  = � � � � �    & 
 � � � %� �  & � � %� �6
& � �� � %� �  & � ( � � . M �. 

-  � � � � 8 � � � � � � � � � 
 ��� �(P r imar y  S amp l ing  U nit) 
       ) �  & � . � %� �  � �  3 . ' �  � � � �  & 
 � � � %� �  2 � � . � � .      � % � � � � L � � . � � %� �  = � � � � % & 
 � � �  �� �

                2 � � �. � / �% � � � / % & � � ��  & 
 � � � % = � . � � �  / �� � � � � �, 
 � & 
 � � � % = � . � � �  � > %�
& � �
 � > � �  & 
 � � � %� �. 

-  � � � � � � � � � � � � � � � � 
 ��� �(S ec ond ar y  S amp l ing  U nit) 
             � � � � � � � . � � %� �  = � � � � % & 
 � � �  & � 
 � > � �  & � . � %� �  � �  � � � . '  �� �  � � � �  & 
 � � � %� �  2 � � . � � *

� �& � � �N �  & 
 � � � %� �  2 � � . � / % = � . � / % � - : !  & � �
 � >  & 
 � � � % = � . � . 
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-  � �  � " � � . �� �)A nal y z ing  U nit( 
              1 � � �* W �  � , � , . �  � � � %!  �� �  � � � �  & � ( � � . M �  2 � %�� � %� �  � � � . �  � �  � %� � �  � � � �  = � . �� �  � *

   � ( � � . M �  � %� � �  / % = � # �� %� � .             / � ��  � � O  � �� � �  = � �. ��  � �� � . � � �  = � . � ��� A % � > � %�  � 0 �
� � � � . � � �� � ' A 
  � � � �  = � . � ; �� ' % ��. 

-  . �F � 0 � � � . �� �)O b ser v ational  U nit  (  
3 � ! � ' %� �  �%' � � $ %! �  � � � �  2 � 
 � � � � �  � � � % � *. 

-  9 � � ' " � �)A g g r eg ate( 
' 0  � � � .  �*& % & 
 � � � %� �  � ' �  �� � & 
 � � � �  � �  & ' �� � %� �  & A � � �  & %� 0  )x/f( 
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� � � � � א �� 	 
 � �א

� � � � � � � � א �� � � � � 

2.1��� � � � א �� � � א 	 
 � � א �� � �  � � � ��א ��

              & 
 � � � %� �  2 � � . � / % � � . � � �  � � � � # )  & � �� ' � % 2 ) � %� . �  � � � �   � � � �  & 
 � � � %� �  3 �� ' 6  �*
             / % � � . � � 6  � � � � # )  & � �� ' � % 2 ) � %� . �  4 � � � �  �� �N �  & � . ' � �  � �  $ %� ! %� �  � �  = � �! �%� �

& � � � � � �  2 � � . ' � �  � �  � � � . '  / � %%� �  & 
 � � � %� �  2 � � . �. 
  � � �  $ %� ! %� �  �� O  � � �� ! � O � & 
 � � � �  3 . '  & � � .  � �     & �� � �  � �� ( � � �M  3 . �' � �  & �� � %�

               & �� � .  � �� �  	 � ! � M �  $ % & 
 � � � �  3 . '  3 �� ' 6  3 �� ' N �  � � *  �%' �  ; � # 6  = � % � �� � � �
               	 � �! � O  / ��  & �
 � � 3 . '  �%' �  $ %� ! %� �  / % & � �. ' % & 
 � � � �  - � 
 > � ' � � & 
 � � � �  3 . '

� � % / % � > � 6  = � . � �� �  & 
 � � � �  � �� �  � � � � � �  & � � �  � � � �  )  3 �� ' N �  � � *  / 6  8 � .. 
   �  � � *  & � �� ' �  � � � 
             � � �*  �� � # � �' �  � �� 0  / � � �  � � � �  � �  �  = �  � 
 % � � �  � � � � � ' � �  & 
 � � �

     � ��   4 � 
 *  / 6  & � . 9 % 3 ! �  3 �� ' N �R�          $ �%� ! %� �  & �
 � � � %� �  2 � � . � � �  � � �� �  / 6  3 ! �  
             & � ' 
 � � �  & ' 
 � ! � % $ %� ! %� �  � �  & 
 � � � %� �  2 � � . � / �� �  / 6  3 ! �  9 > %�   & ' � � � � �  � �  1 � � � ' %� �

      � / � �  / � � � � � �  / 6  � 6   & ' �� � %� �  & A � � �        � �� � 0  & ' �� � %� �  & A � � �  $ %� ! %� �  � �  & 
 � � � %� �  2 � � .
      2 � � �� �' % � �> % 2 � �
 � � � � �  � %� # � ' % � � 0  / % ; � # N �  2 � � � . %� �  �� O  & � � ? M � �  � � *   � � � ' 

               3 . �'  : ��! �  9 �  & � � � . %� �  ; �� ' % �� � G ( � � 
 � �  S � � # � ' �  3 �� � % / � �  � � O  9 > %�   �  
 � �

           � � � �� � � �  � � �. % � �! � 4 � � �   & � � %%� �  ; �� ' % �� � & � � ' �  & � ( � � � & 
 � �   2 � �� 
 � � %M � � 1
                3 �� �' N �  � � �*  �� � # � �' �  / % � . �  & � � � %� �  & � %� � � �  ; �, � � � 2 � � � � ' � �  � � ��  � > % ; � # N �
           2 � �
 � � � �  	 � ��
 6  �� � % / % � 0 �  / �� �  � 0  1 � � � � � � �  = � . ��  3 �� ' N �  � � *  & � � � � �  �� O  & � � ? M � �

& � � ' � � �  & � ( � � � � �  & 
 � � � %� �  3 �� ' 6  �� � # � ' �  � 
 � & � � . � �  3 
 � !  � # 6  3 ! �  � � �   ; � # N �. 
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 � � � %6    �! . �  2 � 
 � � � �  �(n)          +�%! .  $ �%� ! % / % � � � . '  � � 
 � %�  � � � �  (N)     � � � � �' .  / � %� ��  
 & � � � � � �  & � � � � %� �  �� � # � ' � �: 

      
)!(!

!    )(
nNn

NN
n

−
= 
          / % / �� � �  @� � � %� �  ; � . O  � �  1 �  � 
 � � �  / � �  ��6         / �% / ��� � �  & 
 � � 3 . '  � 
 � � 6 � 3 9 �  

          � � . '  / � %�  � � � �  2 � 
 � � � �  / � �  3 9 � � �  ; � �  & �� 
 %� �  " . �  - � � ! N  / � � � � �     � *  	 � ! � O  / ��  � )
 � 
 � > � �   � �N �(   ) 8 � � > � �   � �N �(   ) $ �� � � � �  � �N �(   ) @%� �# � �  � �N �(   )   @� � �' � �    � �N �(  

)8 � � > � �  � 
 � > � �(   )   $ �� � � � �   � 
 � �> � �(   ) @%� �# � �  � 
 � > � �(    )   @� � �' � �   � 
 � �> � �(   )   8 �� � > � �
$ � � � � �( ) @%� # � �   8 � � > � �(   ) @� � ' � �   8 � � > � �(   )   @%� �# � �   $ �� � � � �(   )   � � �' � �   $ �� � � � �@(  

) @� � ' � �   @%� # � � (         �*  � � � . '  / � %�  � � � �  2 � 
 � � � �  � � � / �� �  4 � � � �15    3 � ' .  / � %� � & 
 � � 
& � � � � � �  & � � � � %� �  �� � # � ' � �  2 � 
 � � � �  � � �: 
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1 . 1 . 2 ! � �� " � � � �  � �: 
 � .  . �� ��  � � � �   ! � �� " � � 

 & 
 � � % & A �  � � � % � � � , � �) � � B � % ($ %� ! %� �  & A � � �  4 � �  	 �%! % �6  $ %� ! %� �. 

 �/ 6  H � A: 
= N$ %� ! %� �  � �  & 
 � � � %� �  2 � � . � � � � . 
=  n & 
 � � � �  � �  & 
 � � � %� �  2 � � . � � � � )& 
 � � � �  �! ..( 
 = Y $ ��%� ! %� �  � ���  & ��' �� � %� �  & A ��� � �  � � � ��%! 6 ) & . � ��' %� �     � # � ��� �  � � � ��%! O

& ��� : %� �…K � �.( 
=YI  & 
 � � � %� �  = � . ��  & ' �� � %� �  & A � � �  & %� 0i$ %� ! %� �  � �  . 
Y =  %� �  � � � %& ' �� � %� �  & A � � �  $ %� !. 
Ŷ =$ %� ! %� �  � � , %� �  � � � %� �. 
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)YV( =$ %� ! %� �  / � � � �. 
)y(v̂ n =  $ %� ! %� �  � � , %� �  / � � � � � �. 

S.E = � � � � � %� �  � � # � �)& 
 � � � %� �  � � #.( 
%S.E =   � � ' 
 � �  � � � � � %� �  � � # � �)� � ' 
 � �  & 
 � � � %� �  � � # (%� � % �6 / � � � � � �  �)C.V %.( 
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� � ��+            $ �%� ! %� �  � , � , . � �  � � � ' . � �  � ' �� %� �  	 �0 � � � %� . � �  & ' �� � %� �  & A � � �  � ' �� % / P �  
 & � ' 
 �9 5 % & � ' 
 �  / �, > � � � 
 
 6  � 
 � �  � � * �    9 5 %   � �, � , . � �  � � � �' . � �  � ' �� %� �  / 6  / %

& � � � � � �  & , > � �  � �� .  / %?  $ , �  $ %� ! %� �: 
yszy   m  
� � � � � �  �. 
 � �  �� � � � . �  & , > � �  � �� .  / P �  � � � ' 
  � � B �  & 
 � � � �  �! .  / � �  � � O: 

ysty  m  
/ 6  8 � .t  & � � . � �  2 � ! � � �  = � � � 
 %� �  & � � �� ! � �  )n-1 ( & � �
 � % ; �� ' %�)1-c o nfid e nc e  
l e v e l = (α 

& � � � � � �  & B � � � � �  � � � � � � �  / � %� �: 
)N

1
n
1(   s tyn −m  

2.1.2 ������� �	
	
��� ����� �	�
�: 
             & �A � � # % & A �  � %. �  �� �N �  & ��%! %� �  / �� �  8 � . �  / � � ��%! % �� O  $ %� ! %� �  �' , �  � %� 
 �
                2 � � � �A % / �% � � � �A % � �  �� � & A � � �  � �� �  & � � � %� . �  / �� � �  & � 
 � > � �  & ��%! %� �  / �

   � %6  $ %� ! %� �)1 (              �6  $ �%� ! %� �  � �  & � %N �  & � ' 
  �6  / � � % H � %�  & � � � M �  � > %   � A �  �6
� ' 
 $ %� ! %� �  � �  � �� � � �  &… K � �. 
� , �      $ %� ! %� �  & � , � , . � �  & � ' 
 � �  � � � , �    H � A 
Ni          / �% & A �� � �  � �%. �  � � � �  2 � � . �� �  � � � 

/ % / �� � �  � � � �  $ %� ! %� �N = � . � . 
P :$ %� ! %� �  � �  & A � � �  � %. �  � � � �  & 
 � � � %� �  2 � � . � & � ' 
 

N
N i

P =  
Q :$ %� ! %� �  � �  & A � � �  � %. �  )  � � � �  & 
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2.2��� � � � � � א ��� 	 
 � ���א

              3 . ' �  �>  / %� & � ( � � � & , � � � �  � � � �  �� �N �  & 
 � � � %� �  = � . � � � � � # �  � � ! �  � � � �  & 
 � � � �  � *
& � �� ' � % � � � � 6  2 � �  & � � � � � % � �  �  & 
 � � � %� �  2 � � . � & � , �. 

1.2.2 ��� ����� �	� � �� �
	�� ��: 
� �   & %� � 
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     3� � ' N � �� *  � � # � ' � = � � � �           9 > �% �  2 � , � � � � / ��  2 � 
 � �� � � $ % !  & A � �  � �  2 � � A �  � � ! �  � 
 �
                D � � �
 % � � / �%  2 � 
 � �� � � $ % !  & A � �  / %  � �> � �  � � � 6 = � �� � � � D � � 
 % � � / %  2 � 
 � �� � � $ % !  & A � �

& �� � � � � & � � � � % � � � � 
 %  H � � 
  H � B � � �� � �  � � # � ' �  2 ) � � � %  = � �  4 � 
 * �  & � �� , � �: 
n  

CSN

CSNn
h

L

1h
hh

hhh
h

∑
=

= 

 8�.)C h (�  - � � .O  & A � �  ��  � & , � � � �  = � .�� � � & 
 �� � % � � = � .h. 
5 .3.2 � � � � �  �   � � � � � �  � �  � � � � � � 

         Sampling with probability proportional to size 
                 4 �� �  � �! . $ %  3' � 
 � � & 
 �� � � � �  & 
 �� � %  � � .�  ��  � � � �  �� % � .� / � � � � � � � & 
 �� � � � *

    � �� � .%  � � ��  	 � : � � � � � & �� , � � �� > % � � ��� '  � � � �  & ' � � � % � � & A � � �  = � .� � �   & .� �' % �  5 �% , �
1000      ���� ��%�.� ���� �
�� 10        ��� �  	 �: �  � �� � & � �, � � ��%�.� 1 ��? 6  100  5 %0  �
��

 ��� .%� � �� ��  & � ��: %� � & .�' %� � & ' ��� �
�. 
6.3.2 � � � �� �  �   � � � � �  �   � � � � � �  � �  � � � � � �  �� � � � �  � � 
 �  : 

2 �
� �� � ��� �# )  / � � �� ' 6  4 �
* 
1.  "  # � �� � �  �  � � � �  � � 
 �   

  � ' N � �� *  " # � �� �            9 > � %�  ��� %.� � �� � & A � � � � : ���  �0 � & 
� ��% = �.� ��  - ��� P �  3 �
    ���.�' % � �� � & � �, � �1000     ��
: � �� ���  �
�� 1000      �� �  � ��.� ��
6  � 6  1000  = �.� 

 ���.�' % � �� � & � �, � �� & � ? ��  & 
� ��%100 ��
: � / �� �  �
��100�� � * � . 
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2.   �� $ %  � � � ��)Lahiri( 
     %� � / �� �  �%�
�  & , � �' � � & , � ��� � � �          �� �0 � D �B �� ' � & 
� �� � 3 .'  & � � %�  / ��  �� � �  $ %�!

                 �� ! �� )  3 �� � ' N � �� � *  � A �  H �B � � @ A 
 � �7 � ; �# 6  & , � �� C ��0 � �, �  �� �  9 � ��
   � �� %! �� � 	 �%! %� � & � ��� �  = ���? .         & � ( ���  �� � ��� 0 �N � / % S ��: 6  3 .'  � �! �  8 � .

             �  � ( �� �� � �0 �� � 3 .' � � & 
� ��%� � � �.� �0 � S �:  ��  / % ��N � �0 �� � �> %�  8 � .�  / �1 
�N   � 
���  N            S �:  � �  � 
�> � � �0 �� � �> %� � $ %�! %� � � �  & � � �%! M � & 
� ��%� � 2 ��.� ���  

        / � � �  � 
�> � � � ( �� �� � �0 �� � 3 .' �  8 � .�  & 
� ��%� � = �.� �! .1� M  8 � � . M  �� > %� 
��' �' 6  �� �  / : �� � ���  � �� � & A � � �  $ %�! %� � � �  = ��! �% & 
� ��% = �.� �� � � �! .. 

7 .3.2  �  (� ) � � � �  � � 
(� 
P I = �.� = �.�� � ���� & � � �%I$ %�! %� � / %  

 $ %�! %� �  & 
� ��%� � 2 ��.� $ � %! �  ����� � 2 ) �%�.� 	 �%! % 8 � .=1 
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8.3.2 ������ ���	�
�� �	�� �
 ������
�� ������������  �
� ��
�� 
PPS Systematic sampling 

            & 
� �� � ��� �# ) � 3 �� ' � �  & 
� ��%� � 2 ��.� ��� �# � ���# �' � �� �  & 
� �� � � � *  �%���   � � �� �� & %��
%� �
                3 .� '  & � ��'  �� � & � �? M ��  	 �! �M � $ % �! .� � $ % & � ' �
�%� � & 
� �� � / % �> � 6  & � ���  �� � �L  / �� �

; �# N � 3 � � �' N ��  & 
��, % 2 0 �� � ��� �# �� 2 �
� �� �. 
              �� � �  ���� ' ��� ���%� � & A � � � & %� 0 � & 
� ��%� � 2 ��.��  ���O  ���� � �  3 �� ' N � �� *  �> %�� �

�  �0 � ���# �  4 � �  ���  & 
� ��% = �.�  / � � �  $ , �  � ( �� 1 � K    : %�� �� �  + � �  : � %�� � R  
8 � .K=T N/N         � *  & 
� �� � � �  & � �.' %� � & 
� ��%� � 2 ��.� / �� ��  JK+R    8 � � . YJ =

(n-1…,2,1,0 ). 
 

4.2��� � � � � � � 	 
 א �� � � � 	 
 C א lu ster  Sample 
               �� �  �  2 �� � �%! % �� � O  $ %�! %� � �� ' , ��  � ' � ( � ��  �  �> %�� & � ��, 
�� � & 
� �� � = �� �  / O

   ��, �% / �� � 8 � .�  3 ' �
%          & A � � � �  & � � ' 
� ��  & ' 
�! �% 2 �� �%! %� � � � *  / �� �� �! .� ��  & �
            9 %��  $ %�! %� � �� 0 �
�� � ��  ��  ��, 
�  �%' � 2 �� �%! %� � � � *  / % & � �! % �� � & ' ���%� �

���� � �6  1 � . / ��. 
� � �  �% = �� ��% 3 ! �  & � ��, 
�� � & 
� �� � ���# �' � �
� � : 

1E �� � �  �� 0 �
�� � ��� � �� B �  ��, 
�� � �! . / �� �  / 6. 
2E   
�� � / � �� � �
�             & � , �
% / %� ?  �6  = ���� ! �%� � $ � %�! %� � 2 ���� A % � # 7 � �� 0 �

& ' ���%� � & A � � �  & �� � �% �� � �L  / �� � 8 � . & 
� �%. 
3E / �� %M � ��0  3 ��, �% �� 0 �
�� � �! . / �� �  / 6. 
4E 2 �
�� � � � $ %�! �  1 �Z�%� 5 Z? �% ��, 
�  ��  / �� �  / 6  3 ! �. 
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                  �� � 0  / � % + %� ' , % / �� � � �0 � �* �� L � ; �0  �6  �' 6  �> % & � �� � � �� 0 �
�� � / �� � / 6  / � %� 
                �� 0 � ��� , 
�  �� ��� & ��0  ��  2 �.�' % �� O  $ %�! %� � �� ' , � D � �� / �  5 ' %� � � �  / � � %��� �
               & � 
� ��%� � 2 ��� .� �? � C ��A % & 
� �  �* ��� �� �� $ %�! %� � / % & 
� �  3 .'  D � �� / �  �' , �

& � %� �  @ ' 6  D � � �� 0 �
�� � / � �� ��  ���  = ���! %� �. 
1 .4 .2  � �� � ��� �����: 

& %�# �' %� � : �%�� � 
N: �! %� � � �  �� 0 �
�� � ���$ %. 
n: & 
� �� �  � �  �� 0 �
�� � ���. 

Mi:  ��, 
�� � � �  & � �
�> � � & 
� ��%� � 2 ��.� ���)i.( 
M :$ %�! %� � � �  & � �
�> � � & 
� ��%� � 2 ��.� ���  � � �%! O. 
M

N
M

=:�.��� � ��, 
�� �  & � �
�> � � & 
� ��%� � 2 ��.� ���  �' ��%. 
 Yij :
�> � � & 
� ��%� � = �.��  ���' ��� ���%� � & A � � � & %� 0 & � �)j ( ��, 
�� � � �)i ($ %�! %� � � �. 
Yi

 : ��, 
�� �  ���' ��� ���%� � & A � � � �' ��%)i .( 
YN :$ %�! %� � � �  �� 0 �
�� � 2 ��' ��%�  �' ��% 
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5.2��� � א � � � א �� 	 	 
 � � ��  � 
 �  ��Multistage Samplingא
 > �  � �              �6  & � � � ��: � � 2 �: �� .� � �> % & 
� ��%� � 2 ��.��  8 � �. ���O  �� ���  )  / �� .N � / % ��

               �� �� ��  2 � 0 �� � @ A 
 � � �  ���  8 � �. ���O  ���� 6  3 �� � � / % / �� � �  �* �� L � / � �' %� �
              & � 
� ��%� � 2 ��.� �� ����  �* �� L �  �� 0 �
�� � �6  ; �, � � �> % & � � �) � & 
� ��%� � 2 ��.��  ���O

� ��%� � 2 ��.� / % � �� � & � � �) ���� � �  2 ��� B � 8 ��. � �  & � ' � ( �� � & 
 . 
1.5.2  � � � � � � � �  � 	 � 
 � � � �   � � � �  � � �: 

+ 
)  4 � � � �! .� � & �' ��%� & � ��' �% & � ' � ( � & 
� ��% 2 ��.� �� O  $ %�! %� � �� ' , � �? A �: 
E           � � �  �� � � �  2 � 0 � S �� �.�  �� � � ' 
 �� � � �  & � ' � ( �� � & 
� ��%� � 2 ��.� �! . / �� �  �%�
�

& � �
�> � � & 
� ��%� � 2 ��.��  ���O  ���� 6. 
E %�
�                  � � �  2 � 0 � �� � O  S �� �.�  �� B � �  & � � ' � ( �� � & � 
� ��%� � 2 ��.� �! . / �� �  �

2 �
� �� � / � �  �, 
�� � & � � %�. 
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2.5.2  � � � � � � � �  � 	 � 
 � � � �   � � � �  � 
 � � � �  � � � � �: 
1E & �� ' � � � & � ( �� �� � & 
� �� � ���# �' � / � %�  & ' 
�! �% 2 
��  �� O. 
2E                  & � 
� �  3 .� ' � 2 �� , � � �� � O  & � � ' � ( �� � & 
� ��%� � 2 ��.� �� ' , � / � %�  2 ��A � �! � �� O

 / % & , � � ��. 
3E �! .� � $ % & � ' �
�%� � & 
� �� � ���# �' � / � %�  �� � �  2 ��A �� � / ��  �� O. 
4E                �� �� , � �� � �  ��� � .� � & � ��� �  ���� � �  % / � � � & %��
%� � & 
� �� � ���# �' � / � %�
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� ��%� � � �# �  : � .�% �� L. 
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 ���& � ' � ( �� � & 
� ��%� � 2 ��.� N 

& � ' � ( �� � & 
� �� � 2 ��.� ��� n    
& � �
�> � � & 
� ��%� � 2 ��.� ��� Mi 

& � �
�> � � & 
� �� � 2 ��.� ���  mi 

n
Mm                          

N
MM

Mm                     MM ii

°°

°°

==

== ∑∑ 

 & A � � �  $ %�! %� � ���%)i( 
∑
=

=

iM

g
ig

i
i Y

M
Y

1

1  

$ %�! %� � ���% 

∑
∑

=

i

ii

M
YM

Y  



 36

 ��, 
�� �  & 
� �� � ���%)i( 
∑
=

=

iM

g
ig

i
i y

m
y

1

1  

$%�!%�� ��,%�� ���%�� 
∑=

M
YM

n
Y ii

ˆ1ˆ  

���%�� ��,%�� / � � � ��� 
2

li2

2

ib
2 S  )11(1S  )11()ˆ(

ii

i

N Mmm
M

nNn
YV −+−= ∑  

8 � .: 

∑
∑

∑
∑
∑

=

=

=

=

−
−

=

−
−

=

−++−=

−
−

=

−
−

=

i

i

m

y
iig

i
li

n

i
i

ib

ii

i

N
ib

M

g
Iig

i

N

i
ii

YymS

Ym
YM

nS

Mmm
M

nSNnYV

YYm

YM
Ym

N

1

22

1

22

2
li2

2
2

1

22
ib

1

22
ib

)ˆ(1
1

)ˆ
ˆ

(1
1

S  )11(1)11()ˆ(ˆ

)(1
1S

)(1
1S

 



 37

�א���א� � �� � �� 
 

 �–� � � � � � 	  
 � 	 � � � 	   
• / � ' .   / �� ��)  .1993 (/ � %�  / � 0 �A �� ���  & 
 � � �%�� D ��. 
 
 –� � � � � � � � 	  
 � 	 � � � 	   

• C o c h r a n ,  W .G  ( 1 9 7 7 ) ,  S a m p l i n g  T e c h n i q u e ,  3 rd E d . J o h n  W i l e y  &  
S o n s ,  N e w  Y o r k . 

• S i n g h ,  D . a n d  F . S . C h a u d h a r y  ( 1 9 8 6 )  T h e o r y  a n d  A n a l y s i s  o f  
S a m p l i n g  S u r v e y  D e s i g n ,  W i l e y  F a s t e r n  L i m i t e d ,  N e w  D e l h i . 

• J a m e s ,  J . ( 2 0 0 4 ) ,  L e c t u r e  N o t e s ,  
W W W .r i c h l a n d .c c i l .u s / J a m e s ? l e c t u r e / m 1 7 0 . 

• H a n s e n  M H ,  H u r w i t z  W N  a n d  M a d o w  W G  1 9 5 3 ,  S a m p l e  S u r v e y  
M e t h o d s  a n d  T h e o r y ,  V o l .1 ,  N e w  Y o r k :  J o h n  W i l e y  a n d  S o n s . 

• K i s h  L  1 9 6 5 ,  S u r v e y  s a m p l i n g ,  N e w  Y o r k :  J o h n  W i l e y  a n d  S o n s . 
• G r o v e s  R M  e t  a l  1 9 8 8 ,  T e l e p h o n e  S u r v e y  M e t h o d o l o g y ,  N e w  
Y o r k :  W i l e y  a n d  S o n s . 

• F A O  1 9 8 9 ,  S a p l i n g  M e t h o d s  f o r  A g r i c u l t u r a l  S u r v e y s ,  R o m e ,  
F A O . 

 
 

�

�

�


