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A mma r          9 5       8 3       8 2 
Si n a n           9 0       9 2       8 6 � 3 � ' �2:   � � �� 	 %  � � #  " �� �1 � �� � � � M �&  4 - $ E �  � � �� U n pa i re d   � � �� 	 %  9 � � *  V a ri a b l e s i n  N e w  

W o rk i n g  Da t a  F i l e   $ � �	 � � � C � ( �� � � � � �� �1 � �� � � � - � �� � � - 6 � ,  9 ( �  ∗     C � ( �� � � � � � � � ? ��
 �  � 	 � � � + � �� ( �� � $ E � ( #mu si c� pa i n t � �� 	 %  � #  � �� � 3 � � �. ( � � U n pa i re d   ̀ � ��� �  H �� � � 
  � #A d d  

C a se s fro m � �� 	 � � � " ��6 � � � < � � �  : 
1.  � �� �1 � �� � ' �  � 	 � � �) \ 	 � � � 6 1 I - 2 �  $ �? � � �1 � �� � � E � - C T R L � � 	 � � � � �1 � �� � 2 � - 9 ( �  � E � � � < �. ( 
2.  � &  � E � -P a i r �/  � ��   2 � ( �  � �� �1 � �� � $ E � �  mu si c &  pa i n t � ���  H �� � 
  � � 3 � ; ��  A d d  C a se s 

fro m � ( � 	 ��   : 
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3. �  � � � � &  � EO K   � ( � 	 ��  � �� ( �� � 
 ��  2 � � 5 ' � - � ��� � � H �� � 
  � =  : 
                                        M e rg e d  F i l e  
n a me        ma t h            ch e m          ph ysc      mu si c  
Sa mi r         100       9 0       9 5       8 7  
L u b n a           9 5       8 7        9 0       8 5 
Y o u si f         8 5       9 0       7 7        8 8  
A mma r          9 5       8 3       8 2       9 0 
Si n a n           9 0       9 2       8 6       9 5  2 � - ) 	 6 � *  2 �  7 � - 3 � ' �mu si c  
 �� � � � �( ��  � �  
 � 	 � � � � �1 � �( �  . 

 � 3 � ' �3:  � �� �1 � �� � � � 4 - � ��I �  � � �� mu si c� pa i n t' �  �-   � � �� 	 %  � #  	 �/V a ri a b l e s i n  N e w  
W o rk i n g  Da t a  F i l e L�( 6 �� � � �1 � �� � � 	 �� � 	 �  ) � � � �? � K �	 �� � � & �  5 � E � � (    � � #           � &  � � E �  2 � �

 � ���  H �� � 
A d d  C a se s F ro m � &  � E �  	 / � � � � O K) � �� �1 � �� � ' �  � ��I � �  	 � � = �  �. - ( 9 ( �  $ 
 � � �
       I �� � " ! 	 � ( �  @ � �E � � 	 ��%  4 �� � ��  4 . � � 
 �� �� � C ( �� �                  � � � � �� �  � � �1 � �� � 4 �� � � � !  4 . � � � C ( �� � � #  � � �

 � ( � 	 �� � : 
                                           M e rg e d  F i l e  
n a me        ma t h            ch e m          ph ysc    mu si c    pa i n t  
Sa mi r         100       9 0       9 5       8 7  . 
L u b n a           9 5       8 7        9 0       8 5 . 
Y o u si f         8 5       9 0       7 7  .       8 8  
A mma r          9 5       8 3       8 2 .       9 0 
Si n a n           9 0       9 2       8 6 .       9 5 L .  " �� �1 � � � # 	 I -A d d  V a ri a b l e s 

  $ �	 � � � C ( �� � 
 ��  � �� 	 � �*  � �? � �. /  F �� �)� � 	 � � � (� �� �  � 	 � � � C ( �� � < � " ! 	 � � � K � �  � 	 ��� � � � �. (
� � ( � � � " �� �1 � � � � � �. 

  
� 
 2 �1 

  C ( �� �G ro u p1         C ( �� �� < �I ��� � � � � - � #  � �� � 	 6  " 	  � �  � �I � � Su b 2      � #  � �� � 	 6 � � K � �  " 	  � �  4 �� � � 
 � ( � 	 �� � � �� � - � �� �I ��: 
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G ro u p1 
n a me        ma t h            ch e m          ph ysc      mu si c 
Sa mi r         100       9 0       9 5       8 7  
L u b n a           9 5       8 7        9 0       8 5 

 
su b 2 

n a me                a ra b i c         e n g l i sh  
Sa mi r          8 0       9 8  
L u b n a           8 5       9 5  � �� ( �� � 
 �� �)$ �? � C ( �� � " �� �1 � � 9 � � � � 	 � � � C ( �� � " �� �1 � � � # 	 I * (� �� 	 � � � " ��6 � � � < � � �: 

� - C ( � F � #G ro u p1 � �? 	 �  N	 E � 	 �  � �& � �� � o pe n) $ �	 � � � C ( �� �. ( 
�         � � � � - 2 � ��E � � 6 �� ,  � �V a ri a b l e s Da t a     �    M e rg e  F i l e s   �    A d d    � � � 3 �#  

 � ���  H �� � 
A d d  V a ri a b l e s : R e a d  F i l e C ( �� � � 	 � � �  7 � �� Su b 2   N	 E � � � � � �& � � �� � )  C � ( �� �
�  � 	 � � �. ( 

�  � &  � E �  � � � �o pe n�� � 
  � #   � ���  HA d d  V a ri a b l e s : R e a d  F i l e � ���  H �� � 
  � � 3 � A d d  
V a ri a b l e s F ro m � ( � 	 �� � : 

 � ( �	 � H �� � 
 � � � �I � �: 
N ew  W ork ing  data F il e :  
 �� �� � � ��  � � C ( �� � � #  � �I �  C ��  � � � � " �� �1 � �� � ) 	 �� J �  � �� 	 %  � / �

( �� � ' �  � #  2 � ! � � �� 	 �  � � 7 � 	 , � �  !  � � � � " �� �1 � �� � � # 	 �  � ��I �  2 � �� � � �� �� � � ��. 
Ex c l uded V ariab l es :  @ � 	 � � � ��  � � 
 �� �� � C ( �� � � � � � � � � �  � � � � " �� �1 � �� � ) 	 �� J �  � �� 	 %  � / �

 �  � 	 � � � C ( �� � � � " �� �1 � �� � ) 	 �� - � �I �su b 2 $ �	 � � � C ( �� � " �� �1 � � ) 	 �� -  7 � 	 , �  � � � � G ro u p1 
� �1 � �� � � �I � �  � �� 	 E � � � � 3 � ' � � n a me  C ( � � � Su b 2)  5 & �� (+N�� 3 � � �� ( �� � ' �  � #  5 � �� � � �  . 

Key Variables� � � � � � � 	  
 	 � � � � � � 	   :  � � � 6 � �  � 
 � � � 
  ( � � � � � 
  > ?  2 3  � � � . � 
  # % �  E � � C �  � � $  � � � .  2 3  � 
 � � � � � � 
  L - F  	 � % �  �
 @ � �E � � " ! 	 �  �  ��  �- � � � 	 , � �� � � �=  " ! 	 � � � D � �  9 ( �  � �� ( �� � ) ��� � � N' � �. � # ��  L �� � 7 � - N	 �( �

 � #  � �� 	 � � � 6 �� , � �K e y V a ri a b l e s .  
1.  � �I � � - L �K e y V a ri a b l e 2 � ! � K � � � � 	 ��  ��  � �� �� � � �� ( �� � ' �  � #  . 
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2.  N	 �� � 	 
 �  � �� ( �� � L�� � �  L �So rt i n g  A sce n d i n g L ���  K e y V a ri a b l e  . 
 \ 	 � � � � �1 � � 9 � *  M 	 � � �  !  $ 	 � �� � �. � �  � � � � � 	 �K e y V a ri a b l e . 

� � &  � E �  � � �O K � ���  H �� � 
  � #  A d d  V a ri a b l e s F ro m  
 �� � � � � �( ��  � �  
 � 	 � � � C ( �� � � � 3 � 
 � ( � 	 ��: 

                                                   M e rg e d  F i l e  
 
n a me        ma t h            ch e m          ph ysc      mu si c          a ra b i c        e n g l i sh  
Sa mi r         100       9 0       9 5       8 7        8 0       9 8  
L u b n a           9 5       8 7        9 0       8 5       8 5       9 5 

 
 � 
 2 � 2) :  � 
 �* � � � 5 � 6 ��K ey  v ariab l e( 
       C ( �� � 
 ��  � �� �  	 � � - D �� � # 	 �G ro u p1  � �� � 	 6  " 	  � �  4 �� � � 4 . � � ) $ 	 � �� �1 5 ' � � - (   C � ( �� � < � �
Su b 3 � ( � 	 ��  L' 6  � � ��  " 	  � �  4 �� � � 4 . � � : 

                       Su b 3 
n a me               a ra b i c         e n g l i sh  
Y o u si f         9 0       8 5 
A mma r          8 7        9 2 
Si n a n           8 5       9 1 
Sa mi r          8 0       9 8  
L u b n a           8 5       9 5  $ 	 �� � � � 2 � �  � � 	 �  � #K e y V a ri a b l e � ( � 	 ��  
 �� � � 
 � 	 �  � � 3 � : 
n a me      ma t h            ch e m          ph ysc    mu si c        a ra b i c         e n g l i sh  
Sa mi r         100       9 0       9 5       8 7        9 0       8 5 
L u b n a           9 5       8 7        9 0       8 5       8 7        9 2 
         . . . .                                                      8 5       9 1 
         . . . .                                                      8 0       9 8  
         . . . .                                                      8 5       9 5 

               C ( � � #  � � ( 6 � � " 	  � �  C 	 I �  2 �  ; ��  � � �� 
  � �=  
 �� � � � �( ��  � - 3 � ' �Su b 3      " 	 �  � �  9 � � *  
 C ( � � #  � � ( 6 � � K � �G ro u p1 $ 	 �� � � � L �� � 7 �( � � R K e y V a ri a b l e � �� 	 � � � " ��6 � � � L� �  : 

�  � �� ( �� � L�� � �G ro u p1� su b 3 N	 �� � 	 
 �  So rt  A sce n d i n g � �1 � �� � L� �  n a me � �? � � 6 � ���  
Da t a      �         So rt  C a se s        2 � 	 �  � �� � � �� � � �� ( �� � � & �  < � SG ru o p1� SSu b 3   	 �� � 

 � ( �  : 
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�                                                                                                        
1SG ro u p 

n a me        ma t h            ch e m          ph ysc      mu si c 
L u b n a           9 5       8 7        9 0       8 5 
Sa mi r         100       9 0       9 5       8 7  
SSu b 3 
n a me               a ra b i c         e n g l i sh  
A mma r          8 7        9 2 
L u b n a           8 5       9 5 
Sa mi r          8 0       9 8  
Si n a n           8 5       9 1 
Y o u si f         9 0       8 5  � �1 � �� � � ?  � �� 	 � � � ? � C �� � � � L� �  	 � � �  � %  � �� ( �� � � - 3 � !n a me) L�� � � � � � �1 � � ( � �1 � � �/

 4 & ��. 
�  L� � �� � C ( �� � F � # -SG ro u p1.  
�  � � � - 2 � ��E � � � �Da t a    �     M e rg e  F i l e s     �      A d d  V a ri a b l e s       H �� � 
  � � 3 �#  

� ���A d d  V a ri a b l e s F ro m     9 ( �  7 � �� � � �  2 �E �  4 . � �  � � 	 � � � $ � , � � : 
•    � � � 	 �  � �� , J �M a t ch  C a se s o n  K e y V a ri a b l e  i n  So rt e d  fi l e s  � 	 � �� � � < � � B o t h  F i l e s 

P ro v i d e  ca se s .  
•  � �� 	 %  � #Excl u d e  V a ri a b l e s � �1 � �� � � E � � n a me  � � � 	 �  9 � *            � 6 � ���  7 ( E � - 2 �  @ � �, J � �  

K e y V a ri a b l e s � ���  H �� � 
  � � 3 �#  A d d  V a ri a b l e s fro m , � � 9 ( �   � � 	 � � � $ �: 

 
�  � &  � E �  � � �o k � ( � 	 �� � � �� ( �� � 
 ��  2 � � 5 ' � - H �� � 
 � � � #  : 

                                                         M e rg e d  F i l e  
n a me      ma t h            ch e m          ph ysc    mu si c        a ra b i c         e n g l i sh  
A mma r    . . . .                                             8 7        9 2 
L u b n a           9 5       8 7        9 0       8 5       8 5       9 5 
Sa mi r         100       9 0       9 5       8 7        8 0       9 8  
Si n a n     . . . .                                             8 5       9 1 
Y o u si f   . . . .                                             9 0       8 5 
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 7 � 
 � �� 8 � ���T ab l e L ook  up  f il e ��  K ey ed T ab l e:  " ! 	 �  @ � �  4 �� � � C ( � �/ � C a se s ; �� �  

       $ � 	 E �  � - � � �� � � 	 �  $ �  � -)H � 	 6 � (              � � � 	 �  � #  �. � �  C ( � � � @ � 	 � � � ! � � � �� ; ��  � � - C ( � � #  " ! 	 �  @ � �
            � � � � /  � � � �� N' � � � �� � � � � @ � � �� � " 	 ��( � � 6 � � �   � �� 	 
 � � � " 	 � �� �� � �- " �� �� � � � �    � �� # - " 	 ��( � ��  � � � � @

 @ � � ? �. 
 � 
 2 � 3) 7 � 
 � �� 8 � ���  ( 
   C ( �� �h o u se h o l d       @ � � ? � � �� # - � �  " 	 ��( � � 4 �� � �  )  2 � ! �n a me   � � �� � � R A g e    $ �� 
 � � � � R 
� � �� � � � Ed u   � � � �� � 2 % �  Rh o u sn o (  � ( � 	 ��: 

 
                     h o u se h o l d  
n a me                 A g e       Ed u                   h o u sn o  
A h ma d           20 Se c            10 
Z e k i            35 B sc            10 
Sa b a h           30 se c            10 
Z a i n a b          15 P ri m           10 
I b ra h i m        17  Se c            12 
Sa mi r          40 M a              12 
Se l ma           36 B sc             12  

    C ( �� � 	 �-h o u se          @ � � ? � 2  �  � �I � �  	 � ( �  @ � � ? � � �  " 	 ��( � � 4 �� � �#  Si z e      � � � � �� � < � % �� R 
L o ca t i o n � � � �� � 2 % �  R h o u sn o   � � 	 � � 	 �: 

                      h o u se  
      Si z e        L o ca t i o n          h o u sn o    
       4           B a g h d a d         10 
       3   B a g h d a d         12      � � �1 � �� � L� � � �  N	 �� � 	 � 
 �  5 ' � - � �� ( �� � 	 � � � �  � %  	 � � - N	 �( �h o u sn o   �� /  4 . � � � k e y V a ri a b l e      

� �? 	 �Da t a                 so rt  C a se s � �� ( �� � 
 ��  � #  � ��� � � � � 6 E �  5 . / � . 
           � � � �� � " 	 ��( � � � �� % - � �( ��  � � � � 5 ' � - � �� ( �� � 
 ��  � -) � � 	 � � � C ( �� �h o u se (    � �� � # - � � � � #  $ � � 

 $ �? � C ( �� � � #  @ � � ? �h o u se h o l d � �� 	 � � � " ��6 � � � L� �  8 � .  . �� � �  � � ��� : 
�  C ( � F � # -h o u se h o l d $ �	 � � � C ( �� � F � 
 ��  4 . � � W o rk i n g  F i l e  

�  � �
  � � � � � 2 � ��E � �Da t a           M e rg e  F i l e s               A d d  V a ri a b l e s                 C � ( �� �� � � - 2 � �  

h o u se ̀ � ���  H �� � 
  � � A d d  V a ri a b l e s : R e a d  F i l e � �� ��  4 . � � Ext e rn a l  F i l e 
�  � &  � E �  � � �o pe n  � ���  H �� � 
  � #   ̀A d d  V a ri a b l e s : R e a d  F i l e    � ��� �  H �� � � 
  � � � 3 � 

A d d  V a ri a b l e s F ro m � �1 � �� � 9 ( �  4 �� � � 4 . � � h o u sn o   � � �� 	 %  � �� I  Excl u d e d  V a ri a b l e s 
 � ( �	 � ) ��  J �  2 �E �  ; ��: 

•  � 	 �� � � � �, J �M a t ch  C a se s o n  K e y V a ri a b l e s i n  So rt e d  F i l e s � 	 �� � � < � Ext e rn a l  F i l e  
i s K e ye d  T a b l e   ; � 	 � � � C ( �� � �/  �  � 	 � � � C ( �� � � - � 	 � � � 	 �  T a b l e  L o o k  U p fi l e.  

�� �����	
 ���

 ( ?  � � 
                     
1 0               

�

�� �����	
 �� ( ?  � � 
                     
1 2 
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•  � �� 	 %  � #Excl u d e d  V a ri a b l e s � �1 � �� � � E � - h o u sn o    7 � ( E � � 2 � �  5 � �� , J � �  �  � 	 � � � C ( �� � � � 
 � � 	 �  9 � �           � 6 � ���K e y V a ri a b l e s 	 � � � 	 �      � ��� �  H �� � � 
  � � � 3 � ; ��  \ 	 � � �� � � �1 � �� � 5 �
A d d  V a ri a b l e s F ro m � ( � 	 ��  @ � �� . �� � " �� ��� � � � ) ��  *  � � �     : 

�  � &  � E �  � � �O K � ( � 	 ��  � �� ( �� � 
 ��  2 � � H � 	 � � � � ��� � � H �� � 
  � #  : 
 
                                                 M e rg e d  F i l e  
n a me                 A g e       Ed u                   h o u sn o        Si z e        L o ca t i o n  
A h ma d           20 Se c            10        4    B a g h d a d   
Z e k i            35 B sc            10        4  B a g h d a d   
Sa b a h           30 se c            10        4  B a g h d a d   
Z a i n a b          15 P ri m           10        4  B a g h d a d   
I b ra h i m        17  Se c            12        3  B a g h d a d   
Sa mi r          40 M a              12        3           B a g h d a d   
Se l ma           36 B sc             12        3           B a g h d a d   

8.  $ 
 #)" 	 � ( �� � � � &  �(Spl i t  F i l e s   
 � � &  �  D � 1 �  � �? � �. /  $ �� � � �)$ 
 # ( � � 	 
 � � � $ �( � � � � D �� = ?  " 	 � 	 �� � � C ( �. 

  � 
 2 �1 
  K �  � � L� �  G 	 � , ? � � � � � �� � L� ���  $ � �� � � 	 � � � $ ��  � �: 
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                 H � � � �  @ � � � � � � �  C �� � � � �  � -� C �� � � ( �  � � 	 � � � ? �  $ � ( � � � �  L� �  �� & �� � �  "� � � 1 � �� �  & � �� �   2 � �
 @ � � 1 
 � �  C �� � � �. 

 	 � � � �:� � � � � 
  � � � � �  � � � �  �  	 � � �  � 
  ! 
  . 
 
6.  � � 	 E ( � � �  & � �� � � �A u tomatic R ecod e 

             � � �  @ � 	 � �  7 �� %  � � �   � � 1 � � � � �� �  � � ��  � � 	 E ( � � �  & � �� � � �  �� � 	 � #  2 � � � � � 	 �
   �� % 	 � � � � � � � -)    �� � & 	 � �  �- �� � � 	 
 � (   2 � � E � �  � � 1 � �( � )      "� � � � 1 � � "� � 	 �  ) � �� �

 �� & ��  2 - �� � � � ( 
   � 
 2 �: � � � � 1 � �� �  � �I � �  � � 	 � � �  C ( �� �sal ary  ) �  4 � � � �  � � 1 � ( �name  )   � � � 1 � �

 4 & �� ( � ( �  	 �� �                                            :name             sal ary 
A hmad           40 
S amer          35 
L oay           50 
M ahmood         8 0 
A yad            70 
Y assin         66 
S atar          8 5   
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�  � &  � E �  � � �O KI �   9 � *  � � � � �  � �  � � � � 1 � �� �  C 	Data E d itor � ( �  	 ��  � � � � 3 � � : 
 
name         sal ary        rname   rsal ary 
A hmad           40        1        2 
S amer          35        5        1 
L oay           50        3        3 
M ahmood       8 0        4        6 
A yad            70        2        5 
Y assin         66        7        4 
S atar          8 5        6        7  

7.  � �? �: R ank  C ases 
                 5 . � /  � �� �  � �� � � � "� � � 1 � ��  L� �  � �  @ � 	 � �  � /  @ � � �   "� � � 1 � � � � �� �  �� � 	 � � � �  5 . /  �6 � � ��  � � ��

 �� � & 	 � �  ��  �� � � 	 
 �  L� � � �.� � � 1 � ��  L� �  ) 	 6 � *  � � ��  � 	 �� Y � � - "� � � 1 � � �6 � � ��  � � �. 
 � 
 2 �: �  ? �  "� � � 1 � �� �  4 �� � �  � � 	 � � �  C ( �� �  sal ary K �  � � � g end er   �� E 6 � �� � � reg ion  	 � �� � 
 � #  � � 3 �Data E d itor :  

       reg ion     g end er   sal ary  
       1        2       30 
       1        1       70 
       1        1      100 
       1        1       50 
       1        2       45 
       1        2       36 
       1        1       70 
       1        2       25 
       1        2       22 
       1        1       42 
       2        2       15 
       2        1      100 
       2        1      110 
       2        1       8 8  
       2        1       92 
       2        2       55 
       2        2       32 
       2        1       47 

                2        2       20 
 
 
 
 
 

  N	 � � �  5 O 	 6 � *  � � � �  4 . � �  � � 1 � �� �  $ 	 � � 0 �  	 � �%  � E �S al ary �� 	 �  � #  Variab l es � � � � 1 � �� �  	 �- G end er 
�reg ion < � � � � �  "� � � 1 � ��  � 	 # � � � � 	 �� �  ���  L� � � � � �  2 � �  � � . ( � �  G rou p ing  Variab l es � #  	 �� � 	 � � *  2 � � #  

 �� 	 � � �B y �� 	 �  � # � A ssig n R ank  1 to  � 	 � � � �  	 � � , - S mal l est Val u e  N	 � � � 	 
 �  L� � � �  ) 	 6 � �. 

        �  ? �  � � 1 � ��  �� � � 	 
 �  N	 � � �  ) 	 6 � *  � � � �  	 � � - D � � � � �
sal ary K � � �  � �  "	 � � � #  � �� � I  g end er  "	 � � � #  � �� � I  
�E 6 � �� �reg ion.  

�� � 	 � � �  "� �6 � � �  < � � �  8 � .  . � � � � �: 
�    � 	 � � � �  2 � � �� E � �  � �C ases Transform     �   

R ank   � � ��  H �� � 
  � � 3 � #R ank  C ases  7 � � � �  4 . � �  
 � ( �  	 ��: 
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�  � &  � E � �  �� � � � �  > ��  � 	 � � � !R ank  Typ es � � ��  H �� � 
  � #  R ank  cases  H �� � � 
  � � 3 �  
 � � ��R ank  C ases:Typ es L� � � � ( �  6 � � � � �  > �� � �  � 	 � � �  7 � �� R ank  

�     � &  � E �  � � �continu e    � &  2 �  O K     � � �   � � 1 � � C 	 I �   )   L� � � �  � � 1 � � (  2 � 	 �rsal ary   9 � � *  
Data E d itor � #  	 ��  � � 	 � � �  $ ��  � �: 

reg ion   g end er  sal ary   rsal ary    
       1        2       30        3 
       1        1       70        4 
       1        1      100        5 
       1        1       50        2 
       1        2       45        5 
       1        2       36        4 
       1        1       70        4 
       1        2       25        2 
       1        2       22        1 
       1        1       42        1 
       2        2       15        1 
       2        1      100        4 
       2        1      110        5 
       2        1       8 8         2 
       2        1       92        3 
       2        2       55        4 
       2        2       32        3 
       2        1       47        1 
       2        2       20        2        � � 1 � �( �  L� �  ) 	 6 � *  2 �  7 � - 3 � !sal ary    "	 � #  � �I  G end er)  ;	 � -R  � �� .(   "	 � #  � �IR eg ion 

)1�2. ( 
"	 3 � ' �: 

1.            � � ��  	 ��  �� & �� � �  "� � � 1 � �( �  L� �  ) 	 6 � *  � � ��  !  � 6 E #  �� � � � � �  "� � � 1 � �( �  L� �  ) 	 6 � *  � � ��  
� � � � � ^  � #  4 � � �  � � 1 � � � � � � � ?   L� �  ) 	 6 � *. 

2. � ��  � � � � � � 1 � ��  L� �  ) 	 6 � *  � � ��    < � � � � � �  "� � � � 1 � � $ 	 �� � � � �  9 � *  � 	 � � �  G rou p ing  
Variab l es    � � 1 � �( �  L� �  ) 	 6 � *  � � ��  H � 	 � � �  $ 	 � �� �  � � #  S al ary  < � � � � � �  4 � � 1 � � $ 	 �� � � �  � ��  
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g end er � reg ion �� 	 �  � �� �  �� 	 � � �  5 . /  � # � B y � � ��  H �� � 
  � #  R ank  C ases  � � � �� � 	 �  
 "� � � 1 � �� �. 

3.       � �  	 � �  � � � �  "! 	 � ( �  L� � � �  2 � 3 � �  D � 1 �     � ( 
 ? �  � � 1 � �( �  2 � E � �  K )       �� � � � � �� �� %  � � � � � �  4 -
 "� � � @ � �  � � 1 � �( � ( � & � �  � E �  2 � �Ties H �� � 
  � #  R ank  cases  � � �� � � �  H �� � 
  � � 3 �  ;� �  

 @ � � � �� �  2 � E ( �  "� � 	 � �  �� � � - 4 �� � �  4 . � �  � � 	 � � �: 

 �� � 	 , � �� �  2 � E ( �  �� � � ? �  H � 6 � 	 �  L� � � �  G � 
 � �  �� � � �  � � � �  � � 	 � � �  $ ��  � �: 
seq u ential H ig h L ow M ean Val u e 

1 1 1 1 10 
2 4 2 3 15 
2 4 2 3 15 
2 4 2 3 15 
3 5 5 5 16 
4 6 6 6 20 

4.     � � ��  H �� � 
  � #  � � � � �/  	 ��  � L� � � �  � � �� � 	 � � �  > � �� ? �  � � �� �  � � ��R ank  C ases : Typ es 
R ank :     �6 � � � � �  �� � � � �  � / � )   � �  � � � �  � � 1 � �� �  2 � %  � � ��� %  $ � �  �� � �  ) 	 6 � *  2 � �  ;� �   � �� I  7 � � � � � �  

 �� �� �� �. ( 
S avag e S cores :  9 � ? �  < � & �� � �  L ���  � � 1 � �� �  2 � E �  L� �  � 6 � �. 

F ractional  R ank :    � � & �? �  > �� � � 9 � ( �  � � 1 � �� �  2 � E �  �6 � � � � �  �� � � � �  ��� %  � � � � 	 � � �  �� � � � �  � / �
 "! 	 � � �  �# 	 � � ) 9 � *  	 � �	 � � � & �� �  � � � � �  4 - � � & �- � � � 2 � �  �� 	 �  � #  "! 	 � � �  � � �  �- � � � �� �.( 

F ractional  R ank  as % :  � #  �E � 	 � � �  �� � � � �  L� I  $ 
 	 �  � � �� � � � �  5 . /  9 ( �  $ �
 � � �  2 � �100.  
su m of cases w eig hts :   "! 	 � � �  �# 	 � �  � � & �? �  > �� � $ � ��  � "! 	 � � �   �# 	 � �  �� �	 � � � � �� �  �� � � � �

 ) � � & �- � � � 2 � �  �� 	 �  � #  "! 	 � � �  � � �  �- . ( 
N til es :   L� �  ) 	 6 � *  2 � �             �� � � � �� � �  	 � � � $ �  9 6 � �  < � �	  � 9 � *  � � 1 � �� �  2 � %  2 � � E �  � � �   )    	 � � � � � � �  � � � �

    	 � � & 	 � �  �- 	 � � � 	 
 � (   	 � � � � �  � . 0 #4N til es)   4 � � 	 
 �  L� � � � � �  �� 	 � (     �� � � � �  ) 	 6 � *  2 � � �  7 � 	 #1   � � � �  2 � E ( �  
    � � $ % �  	 � � � � � �25 %   �� � � � �  9 6 � � �2    � � 2 � E ( �  25 %  9 � *50 %    �� � � � � �  �3   2 � � E ( �  50 %  9 � � *75 %

� �� � � � �4 � �  75 %H �#  	 �#. 
p rop ortion estimates  :  > � �� - �� � � - � /  � �� � � � � �  "� � � � E � � �: 

B l om : �� � 	 � � �  �1 � 
 � �  L� �  � � 1 � �� �  2 � E �  �� � �  ) 	 6 � *  2 � � 
)41()83( +− wr 

 � *  ;� � w   � "! 	 � � �  � � & �- > �� � $ � ��r�� 	 � � �  �� � �  $ � ��   
 

� � � ��� � � 	 
 � 
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Tu k ey : �  �1 � 
 � �  L� �  �� � �  ) 	 6 � *  2 � ��� � 	 � � 
)31()31( +− wr 

R anK it : �� � 	 � � �  �1 � 
 � �  L� �  �� � �  9 6 � � 
wr )21( − 

 � �  ;� �w   � �  � "� � / 	 , �� �  � � �  �/  r�� 	 � � �  �� � �  � /   
Vand er w aerd en : �� � 	 � � �  �1 � 
 � �  L� �  �� � �  9 6 � � 

)1( +wr 
 ;� �w   � "! 	 � � �  � � & �- > �� � �/  r� � � � �  $ � ��  � 

  2 � E �  �� ( � � �� �  H � 6 � �  L ���  �� � � � �� �  �� � � � �  F I ��  � � 	 � � �  $ 	 � �� � ) "! 	 � ( � � 1 � �� �x  

� - ;� � 
X : Variab l e   � � 1 � � 
rx : R ank (simp l e) 
sx : S avag e S core 
nx : N til es 
rfr001 : F ractional  R ank     �� � 	 � � �  �� 	 � � �  �� � �  L� � � �)N' � � (         � ( �  	 �� 6/7= 0.8 571  
p er001 : F ractional  R ank  as %                � ( �  	 ��  �� � 	 � � �  �� 	 � � �  �� � �  L� � � �0.8 571*100= 8 5.71  
n001 : S u m of case W eig hts 
p x : P rop ortion E stimate (B l om) � ( �  	 ��  �� � 	 � � �  �� 	 � � �  �� � �  L� � � �(6-3/8 )/(7+1/4) =0.7759      
P ro001 : P rop ortion E stimate (Tu k ey) � � � �   � ( �  	 ��  �� � 	 � � �  �� 	 � � �  �� � �  L(6-1/3)/(7+1/3) =0.7727  
P ro002 : P rop ortion E stimate (R ank it)           � ( �  	 ��  �� � 	 � � �  �� 	 � � �  �� � �  L� � � �(6-1/2)/7 = 0.78 57 
P ro003 : P rop ortion E stimate (Vand er W aed en)            � ( �  	 ��  �� � 	 � � �  �� 	 � � �  �� � �  L� � � �6/(7+1) = 0.7500 

 
N ormal  S cores :  � 	 � � � �  L ���  �� � � � �� �  �� � � � �  � -N ormal  S cores    � � � 1 � �� �  2 � � %  � � �  @ � 	 � �  � /  
  � � � 	 � E � �  � � � � 6 � �Z S cores      �� � � � � � � �  �� � � � � � �  "� � � � � E � � �  $ � � 	 E �  � � � � �  E stimated  C u mu l ative 

P rop ortions   ? �  H � 6 � 	 �  " � � � � �  � -� H � �  � � � � � �� � � � �  "! 	 �� � �  � �  @ � 	 � �  � /  � � � �     @ � �� . � �� �  �� � �
 )B l oom R  Tu k y R  … ( L� �  $ � ��  � � 	 � � �  $ ��  � �N ormal  S cores �� � � ? �  H � 6 � 	 �  �� �� � �� �  : 
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 L� �  � 	  � -  � � ��  N' � �N ormal  S cores �1 � 
 �  B l om  �� � � � � � �  "� � � � E � � �  9 ( �  � 	 �� � ! 	 �  P rop ortion 

E stimates    �1 � 
 �  �� � � � �� �  B l om)   � � 1 � �� �p x (    . /  2 � %  � - ;� �         "! 	 � �� � �  � � �  @ � 	 � � �  � /  � � 1 � �� �  �
 �� � � � � � �C u mu l ative p rob ab il ities 

        � � 	 � E � �  � � � � 6 � �  < � & �� � �  � � 1 � � 2 � %  � 	  � - � � �� �Z      2 � � E � �  5 . � �  �( � 	 E �� �  )   �� � � � � � � �  "! 	 � �� � ! �  (  � 	 � � � � 	 �
Transform               C omp u te    �� � � � �  � 	 � � � �  2 �  2 � � �E � �  6 � � ,  � � I DF �� ��  � � � � � 6 � �  < � & �� ( �    6 � �

         � ( �  	 ��  � � � �( �  4 �	 � � 4 � 	 � � � C � � � � � � � � 
 ( �  4 �	 � �I DF .N O R M A L (p x, 0, 1)     9 � ( �  $ 
 � �  ;� �  
 � � 1 � �� �  2 � %  K � �nx 5 ' � - $ ��  � �  � #                    . 

8.  �� � �& � �  $ � ' � � �C reate Time S eries:  
  �� � �& � �  �( � ( � � �Time S eries  �� �	 � � � �� � �&  "� � � #  $ ' �  � � � � � � 1 � � 2 � %  � �  @ � 	 � �  � / �- 2 	 � ? 	 �

 � � � � � �  �- � � , ? � .� �? �  $ ' �  � � �� � �&  �( � ( �  ) 	 , � *  �� � � �  	 � �( � �  � % � 
Data             �             Define Dates                  �� � 	 
 � *  $ � ��  @ � �  $ ' �  � � �� � �& � �  �( � ( � � �  9 ( �  �� � 	 
 � � �  "	 � ( �� � �  D � �  ) � �  *  � #  � c �  L= � � �

 � �I � �:B H �� � � �  Differences � �� �  6 	 � �? �  R    �� � � �M oving  A verag es   �� � � � � �� �  "	 6 � � � �� �  R  
ru nning  M ed ians 	 � � �&  ��  � � � �  "� � � 1 � �� �  R  l ag  R   l ead  fu nction. 

 $ 	 � �  $ 	 � � 11   : : � � 1 � �� �  � *  D � � � � � 1 � �� �  � *  D � � �ttvv $ ' �  � �� & � ( � � �  @ & �  - � � �� � � , � �  "	 � � � �� �  $ � ��   $ ' �  � �� & � ( � � �  @ & �  - � � �� � � , � �  "	 � � � �� �  $ � ��  1717 �� � O � � #  � � � ,   �� � O � � #  � � � ,  
 �� � � � �� � � � ) ) � �? 	 �  �� � �& � �  �( � ( � ( �  T � � 	 � � �  ) 	 , � *  2 � � �? 	 �  �� � �& � �  �( � ( � ( �  T � � 	 � � �  ) 	 , � *  2 �DDaattaa    ��        DDeeffiinnee  DDaattee (  (  H �� #  $ ��  � #  L= � � � H �� #  $ ��  � #  L= � � �

DDiiffffeerreenncceess � � 1 � �� �  � . � �  9 � �? �  � � � � �  � �  � � 1 � �� �  � . � �  9 � �? �  � � � � �  � � ..  
     year_          month_     d ate_           tv 
    2002        1 J A N  2002      274 
    2002        2 F E B  2002      207 
    2002        3 M A R  2002      255 
    2002        4 A P R  2002      350 
    2002        5 M A Y  2002      38 2 
    2002        6 J U N  2002      38 3 
    2002        7 J U L  2002      351 
    2002        8  A U G  2002      268  
    2002        9 S E P  2002      38 0 
    2002       10O C T 2002      409 
    2002       11N O V 2002      445 
    2002       12DE C  2002      455 
    2003        1 J A N  2003      460 
    2003        2 F E B  2003      48 2 
    2003        3 M A R  2003      449 

     B l o m         T u k e y        R a n k i t      V a n d e r  W a e d e n  
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    2003        4 A P R  2003      38 9 
    2003        5 M A Y  2003      398    �� � 	 � � �  "� �6 � � �  < � � �  8 � .  . � � � � �: 

�    � 	 � � � �  2 � � �E � �  � �C reate time series      �     Transform    � � �� �  H �� � � 
  � � � 3 � #    
C reate time series � � 1 � �� �  2 � �  $ 	 � � 0 �  2 �E �  ;� �  tv  $ � 6 � � � � � #  N ew  variab l es   � � � �  8 � � . � 

 �� � � � �  � 	 � � � �Difference �� � � � � � O rd er � � � �( �  �� �	 � �  )� � �  4 - 9 � �? �  � � � � �  � � "	 %  ��. ( 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

                 � ( � 
 ? �  � � 1 � �� �  2 � �  � � 9 � �? �  �� � � �  L� � � �� �  � �  @ � 	 � �  �/  � � �  � �  � � 1 � �( �  � I � � � # ! �  2 � ! �  � *
tv � �    N	 � �� � �   )u nd erscore ( � ( � ( � �  2 % �  7 � ( �) � �� �  7 � - 4 -tv_ 1.(  

�  � E �  � � �O K 2 � 	 �  � � �   � � 1 � � C 	 I �  tv_ 1 9 � *  Data E d itor � ( �  	 �� � : 
   year_        month_      d ate_         tv              tv_ 1 
    2002        1 J A N  2002      274 . 
    2002        2 F E B  2002      207      -67 
    2002        3 M A R  2002      255       48  
    2002        4 A P R  2002      350       95 
    2002        5 M A Y  2002      38 2       32 
    2002        6 J U N  2002      38 3        1 
    2002        7 J U L  2002      351      -32 
    2002        8  A U G  2002      268       -8 3 
    2002        9 S E P  2002      38 0      112 
    2002       10O C T 2002      409       29 
    2002       11N O V 2002      445       36 
    2002       12DE C  2002      455       10 
    2003        1 J A N  2003      460        5 
    2003        2 F E B  2003      48 2       22 
    2003        3 M A R  2003      449      -33 

o r d e r � � # $ 
   � � � � � 
         t v% �  & � 
   � � � �        t v _ 1 
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    2003        4 A P R  2003      38 9      -60 
    2003        5 M A Y  2003      398         9 

� 
 0 � 1 �  

1.                    @ � � � � � �  K � � �  � #  � ( 
 ? �  � � 1 � �� �  ��� %  � �  @ � 	 � �  � /  �� � � � �� � �&  @ � � #  � #  H �� � � �  � � 1 � � ��� %  � - 
            4 �	 � �  �� � � �� �  "� 	 �  � . *  �E � 	 � � �  @ � � � ( �  � ( 
 ? �  � � 1 � �� �  ��� %  7 � � N	 � �� 6 �1       H �� � � � �  �� � � 	 � � � �� �  4 - 

� , � 	 �   � � 	 � � �  $1−−=∗
ttvttvttv) ∗tv         � 9 � �? �  �� � � �� �  � � H �� � � �  � � 1 � � �/  tv      � � � 1 � �� �  �� /   

 � � ( 
 ? �t     �� � �& � �  @ � � � � �  $ � ��   (    9 � � �? �  �� 	 � � �  � #  @ � �E � � ��� %   H �� � � �  � � 1 � ��  � �� �  � . � � � .  � . *  	 � �-
 � � "� 	 �    4 �	 � �  H �� � � �  �� �2             � � N! � �  9 � �? �  �� � � �� �  � � H �� � � �  � � 1 � � 9 ( �  H � 6 � �  H �� � � �  �� � 	 � � � J #  

 �� � 	 � � � � 9 � �? �  � � � � 	 � � �  � #  � � � � �E � � � � � �� %  �� � 	 � � �  �� � � �� �  � � H �� � � �  � � 1 � ��  � �� �  � . � � � �� ( 
 ? �  2 � E � �. 
2.       H �� � � �  � � 1 � � 2 � - � � � 1 �  � � ��1_tv   �� 	 � �  H � � 6  � �       �� 	 �  � #  � � �  � �  2 � ! �  N ame   � &  � � E �  2 � �  

C hang e .       �� � � � �  > ��  � � � 1 �  � � ��  	 ��F u nction      �� 	 �  � #  2 � � � �  � E � �  F u nction     � � � �� � � � �  � 	 � � � � � 
 � & � �  � E �  2 �  �� � � � �� �  ��� 	 E � �C hang e �� � � �� �  � � � 1 �  2 � �  �E � � 6 � �  K � � � � O rd er.  

  � 
 2 �  2 )   ' = � � � � � �  ? 
 � � 3 �: ( 
 � � �� �  6 	 � �? �  $ �� � � � �� �M oving  A verag es ��3 � � �� �  � � = � �� � �� � � � �� �� ��� �  � 	 � c �  �� � & *  � #  

 @ � �� � �  $ �6  � � � E �  L( 6 � � � 6 E #  2 	 � � �  5 	  � ! �  N�� � 	 �S p an . 
 M 	 � � � �  ��� E �  �� � �& � �  �( � ( � � �  9 ( �  4 �� � �  � � 	 � � �  C ( �� �P rod u ct  "� �� � ( �  1990B2000 � ( �  	 �� �  

     year_            d ate_         p rod u ct  
    1990 1990         50.0 
    1991 1991         36.5 
    1992 1992         43.0 
    1993 1993         44.5 
    1994 1994         38 .9 
    1995 1995         38 .1 
    1996 1996         32.6 
    1997 1997         38 .7 
    1998  1998          41.7 
    1999 1999         41.1 
    2000 2000         33.8   �� & � � �� �  �� � � � �� �   6 	 � �? �  L	 � �  L( 6 �C entered  M oving  A verag es   �� � � �& � �  �( � � ( � ( �  

 @ � �� � �  $ �6  � - � 	 � � � 	 � S p an=5 . �� � 	 � � �  "� �6 � � �  < � � �  8 � .  . � � � � �: 
�  � 	 � � �  2 � � �E � �  � �Transform    �  C reate Time series � � ��  H �� � 
  � � 3 � #  C reate 

Time series� � �  �� � � �  9 ( �  7 � � � �  4 . � �   � � 	: 
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�  � &  � E �  � � �O K 2 � J �  � � �   � � 1 � � C 	 I �  P rod u c_ 1 9 � �  Data E d itor  "	 6 � � �� �� �  $ � ��  
 �( � ( � ( �  �� � � � �� �p rod u ct � ( �  	 �� � : 

    year_        d ate_         p rod u ct       p rod u c_ 1 
    1990 1990         50.0 . 
    1991 1991         36.5 . 
    1992 1992         43.0     42.6 
    1993 1993         44.5     40.2 
    1994 1994         38 .9     39.4 
    1995 1995         38 .1     38 .6 
    1996 1996         32.6     38 .0 
    1997 1997         38 .7     38 .4 
    1998  1998          41.7     37.6 
    1999 1999         41.1 . 
    2000 2000         33.8  .  �/  	 � � � 	 � � � �( � ( � � �  �� � � �  � #  @ � �E � �� �  2 � E � �  � � �  � - ;� �n/2 ) n  @ � �� � �  $ �6  $ � ��  S p an ( 7 � - 3 � ' � �

     �� � 	 �  � � � � � � ? � � � � � � �? �  � � � � 	 � � �  8 � �  2 � .    8 � � � �� �  6 � �� �� �  L� � � �)       @ � �� � � �  $ �6  � - �� 	 �  � #=5 ( 
 � ( �  	 ��: 

6.42
5
9.212

5
9.385.44435.3650

1 ==
++++

=M
 

2.40
5

1.38509.212
5
201

5
1.389.385.44435.36

2 =
+−

==
++++

=M  

 � 	 E �  ;� �                @ � �� � � �  $ �� 6  � ��  �� 	 �  � #  	 � � � L� � � �  � � � �  �� �� �( �  �� 6 � �� �  ��� E � �  8 � � � �� �  6 � �� �� �  $
 �  �&  @ � �� � �  $ �6  � ��  �� 	 �  � #  	 �- 4 � � #sp an is even  H � � � 6  � �  L� � � �  8 � � � �� �  6 � �� �� �  � J #  

   �� � & � � �� �  � � � =  "	 6 � �� �� �  � � M �&  $ �  6 � �� � L	 � �U ncentered  M eans        $ �� �  � �  � � #  	 � ��  
 � � 	 � � � ) � # � - �� 	 � S p an = 4. ( 

 p rod u ct              6 � �� �42 � %              p rod u ct_ 1 
                               4 & � � � � � =          � � � �� %  6 � �� �                                                                                               S p an=4                  8 � � � �� �  6 � �� �� �                                

 
    50.0 . 
    36.5 . 
    43.0         43.500                   42.113 
    44.5         40.725                   40.925 
    38 .9           41.125                    39.8 25 
    38 .1         38 .525                    37.8 00 
    32.6         37.075                    37.425 
    38 .7           37.775                    38 .150 
    41.7         38 .525                    38 .675 
    41.1 .       38 .8 25 
    33.8  .  
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9.  @ � �E � �� �  2 � E � �  � � � E �R ep l ace M issing  Val u es 
� -                � � � � � � 	 
 � *  L�( � - H � � 6 �  7  � ��   @ � � � �  �� E �  N	 � 	 � � - � � � � �  "� � � 1 � �� �  D � � �  @ � �E � � 2 � %  � � � 

 
 �	 � � �  � # ��  ;� �  @ � �E � �� �  ��� E � �  � � � E �  �� 	 � � �  5 . /  � #  L �� � �S P S S �� � 	 � �� �  5 . /  . 
   $ 	 � �: 

  � � 1 � �� �  4 �� � �income � ( �  	 �� � � � � � �E � � � � � �� %  : 
� � � � �E � �� �  � � � �� E � �  � � � E �  L( 6 � � � 1 � �� �  � . � �  . �� � 	 � � �  "� �6 � � �  < � � �  8 � .  . � � � � �: 

�  � � � - 2 � � �E � �  � �Transform  �   R ep l ace M issing   Val u es 
 � � ��  H �� � 
  � � 3 � #R ep l ace M i s s i n g   V a l u e s � � �  � � �  ' � �  (  ) * � 
  : 

             � � �  @ � 	 � � �  �� /  � � 1 � �( �  � I � � � # �  2 � - ) 	 6 � 0 �  
 �	 � � � � �  2 �E �  ;� �
     �� �  2 � �  � � 9 � �? �  �� � � �  L� � � �� �       � �    N	 � �� � � � ( 
 ? �  � � 1 � )u nd erscore (      � � � �� � � ( � ( � �  2 % �  7 � ( �

 �� 	 �  � #  � � �  � �  2 � ! �  �� 	 � � �  2 � ! �  � . /  � � � 1 �N ame   � &  � E �  2 �  C hang e.  
  �� 	 �  � #M ethod $ � � Q �  7  � �� �  2 � � � �  � E �  � � �  �� � 	 � � �  � � � E � � �  > � �� - � � - � 	 � � � �  � � ��  : 

1. S eries M ean : �  @ � �E � �� �  2 � E � �  � � � E �  2 � � �� � �& � �  �( � ( � ( �  � ( � � �  6 � �� �� 	. 
2. M ean of N earb y P oints :    ;� � �  @ � �	 �  �� �  2 � E � �  6 � �� � 9 ( �  � 	 �� � ! 	 �  @ � �E � �� �  ��� E � �  � � � E �  2 � �

 � � � � �  L �� �S p an @ � �E � �� �  ��� E � �  $ � � -� 9 ( � - 6 � �� �� �  L	 � �  � #  @ � �� � �� �  2 � E � �  � � �  $ � ��  4 . � �  . 
3. M ed ian of nearb y p oints :  9 ( �  � �� � �  � � � E � � � @ � �	  �� �  2 � E ( �  6 � � �� �. 
4. l inear I nterp ol ation :  @ � �E � �� �  2 � E � �  � � � E �  � #  � 6 � � �  $ 	 �� � � ! �  L�( � - � 	 �� � �. 
5. l inear trend  at p oint :  �� O � � � � �  2 � E � 	 �  @ � �E � �� �  2 � E � �  � � � E �P red icted  Val u es   � � � �( � 
 � � � �� �  

     @ � # �� �� �  �( � ( � � �  2 � %  � � � � � �)   � �� � �� �  � � 1 � �� � (  9 ( �) �� �  � � 1 � �� � $ E � � � (                �� ( � � ( � �  N	 � �� %  . � � J �  4 . � � �
 � �1 9 � *  n.  

 L�( � ? �  	 � � � � �  � % �M ean of nearb y p oints � � � E � � �  � #  . 
S p an of nearb y p oints :  � � � 	 � �  � �I � � � � � � E � � �  � #  �( �� � � �� �  @ � �	  �� �  2 � E � �  � � �  � � � � � �  $ �� � � � �: 

   i n c o m e  
      9 5  
     10 0  
      11 
     12 0  
     10 0  
     14 0  
. 
     14 5  
     14 7  
     15 0  
     16 6  
     17 0  
     19 0  
     2 10  
     19 9  
. 
     2 15  
     2 17  
     2 30  

 
 
 

�������� 
���� 

�        � ���� �� � ��Method 
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1.  N u mb er  :  @ � �	  �� �  2 � E � �  � � � � � � � � �  � � � � � �. 
2.       A l l  :  $ � � � $ � �  @ � � � � ��� %  8 	 � /  � �� � �  7 � - � � � �  � . / � � � � E � � �  � #  �( � ( � � �  2 � %  �# 	 �  $ 	 �� � � �

 �� � �& � �  �( � ( � � �  � #  @ � �E � �� �  2 � E � �  �# 	 �.     
 � � � � �  2 �  $ 	 � �� �  � . /  � # �S p an =2.  

�  � &  � E �  � � �O K   � � ��  H �� � 
  � #  R ep l ace M issing  Val u es    2 � � J �  � � � 1 � � C 	 � I �  
income_ 19 � �     �% � � Data E d itor � ( �  	 �� � : 

 
income            income_ 1 
       95     95.0 
     100    100.0 
      11     11.0 
     120    120.0 
     100    100.0 
     140    140.0 
.              133.0 
     145    145.0 
     147    147.0 
     150    150.0 
     166    166.0 
     170    170.0 
     190    190.0 
     210    210.0 
     199    199.0 
.              210.3 
     215    215.0 
     217    217.0 
     230    230.0  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� � � �  + �  ,� - � + .   	 � � � � �  	 �  � � � � � 
  	 � � � � 
  7 � � �  � � �  : 
1334/)147145140100( =+++            
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DDeessccrriippttiivvee  SSttaattiissttiiccss  
 )4 �1 (   ���� Frequencies 

             L	 � � � � 	 � � � � 1 � ��  ��� %  $ �  � � � � �   D � � �  � �? �  � . /  $ �� � � �
           D � � �  D � � �  < � "	 � � � �� � � "	 � � � � � � � "� , � � � � & � � �� � �  K � � 	 E � D � �

 �� � 	 � � � �  "	 6 6 � �� �. 
  $ 	 � �1:  

  � � 1 � �� �Tal l    $ � �6 - $ � ��  80        "� � � �� � � � � 	 �  @ � � E � � 6 E � �  "	 � 	 � �  � � N	 � 	 � �  
    � �? �   2 � � � � � �F req u encies    , �� �  "� � � � � �  L	 � �  � #   D � �  < � "� � / 	

 �� � 	 � � �  "� �6 � � �  L� �  � � 1 � �� �  � . � �  �� � 	 
 � � �  K � � 	 E �� �: 
�  � � � - 2 � � �E � �  6 � � ,  � � 

A nal yz e �    Descrip tive S tatistics   �   F req u encies  � � ��  H �� � 
  � � 3 � #F req u encies  � � �  � � 	 � � �  $ � , � �  9 ( �  � � 3 �  4 . � �  
 � � 1 � �� �  $ 	 � � *Tal l   ��� 	 %  � #  Variab l es5 � E �  H � � 6  � �   K �	 �� �  � & �  

 � � � ? � ) � 	 � � � �  ��   9 � �  ��� 	 E � �  � # ( � & � �  � E �  2 � 
 

 � - ;� �: 
Display frequency table :   � � � , J �  � � �  4 � � � � � � �  $ ��  � �  D � � �

 7 �  � �	  �� �  < � � �� �. 
  � � � �S tatistics :         ��  	 �  L� � �  �� � 	 
 � � �  "� � , O �� �  D � �  D � � �

          � � �� �  H �� � � 
  � � 3 �  5 � E �  � � �  R  � � � � � �� �S tatistics    � � % �   	 � � � � � �
 � ( �  	 �� � D � � ( �  �� � 	 � � �  "� � , O �� �: 

 � - ;� �: 

 
 � �
� �� �  ��� � �� �T a l l 

Tall 
8 0  
8 4  
7 1  
7 2  
3 5  
9 3  
9 1  
7 4  
6 0  
6 3  
7 9  
8 0  
7 0  
6 8  
9 0  
9 2  
8 0  
7 0  
6 3  
7 6  
4 8  
9 0  
9 2  
8 5  
8 3  
7 6  
6 1  
9 9  
8 3  
8 8  
7 4  
7 0  
6 5  
5 1  
7 3  
7 1  
7 2  
9 5  
8 2  
7 0  
3 3  
3 7  
3 2  
4 1  
4 4  
4 9  
4 7  
5 0  
5 9  
5 5  
5 3  
5 6  
5 2  
6 4  
6 0  
6 6  



 7 5

P ercentile V alues "	 � � � � � �  $ �, �  Q u artil es"	 � � � �� �  �  p ercentil es  )   6 � � 6 � �  <  � �B oxp l ots 
     � � � � �  � #  "	 � � � �� � � "( � � � � � � �)6  B 1  (       L	 � � � ! �  �E � � 6  $ ��  K � 	 � � �  $ 
 � � �  � � . (  � � � � �� �  	 � � � �   � % �

    � � �  R  K �	 � � �  R  $ �? �    � � � � � � �  R  � � � � .             � �	 �  �� �  < � � � �� �  � � #  � � � � 2 % � � �  L� � �  N' � � $ �? �  � � � �� �  � � � � � �
� �P ercentil es  � &  � E � �  2 �   A d d   2 % � � �   �# 	 I *  2 � � #1 $ � �  - $ � 6 � � �� �  9 � *  P ercentil es � & � �  $ �� � � � � 

C hang e � & � � � � � � �� �  ��� %  � � � 1 � �  R emove � � � �� �  �� � & �  . 
� 	 � � � �  	 �-C u t p oints for E q u al       G rou p s �� �	 � � �� �  "	 � � � �  � � � � �  9 � *  "	 � 	 � � � �  2 � E �  � � � �  2 � E � �  � � � � #  

 � � � � � �� �  $ � %  � � � � � �  � � � � � $ �6 � �  � #. 
Dispersio n :  "� , � � �  K � � 	 E � D � � �. 

C entral T end ency : �� & � � �� �  �� & � � �  K � � 	 E � D � � �. 
Distributio n :  F 6 � � � � � � ) � �� � ! �  $ �, � � < � & �� � �  K � � 	 E � D � � �. 

��3 � ' :� �  � �	  �� �  < � � �� �  � � , J �  �� 	 �  � # Val u es are g rou p  mid p oints    
 �	 � � �  � J #S P S S 2 �E � �  
 L	 � � � M ed ian  �P ercentil es Val u es  "	 � � 	 � � ( �  "	 � � � �  & � � � � $ � ��  � � � �� �  � � 1 � �� �  "	 � 	 � �  � - � 	 � � � 	 �  
 �� �� �� �. 
 � � � � ch art  : "	 6 6 � �� �  D � � �B ar R  P ie…  
 � � � �fo rm at: � E �  � � � � � 	 � � �  � � �� � �  H �� � 
  � � 3 �  5: 

 � - ;� �: 
O rd ered  by :      2 � � E � �  L� � �  N	 � � � & 	 � �  �- N	 � � � 	 
 �  4 � � � � � � �  $ ��  � �  � #  "� � / 	 , �� �  L� � � � �val u es  �- 

 "� � � � � � � �C ou nts 2 � E � �  L� �  4 � � 	 
 � � �  L� � � � � �  	 � � � � �  $ 	 � �� �  � . /  � # � . 
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Multiple Variables  : � �  �� � � 	 
 � 
  � 
 � �  � �  �� � �  � � �  � 	 � � � �  � � � � � � 
 �  � �  �� � � �variables  � � �  
 �� 
 �  � 
 	  !F req u en c ies � " �  � �  # � $ � 
  : 

C o mp are variables :  	 � � 
  # 
 	 �  � �  � � � �  % � �� � � � " 
  � � � � ! � & �  % � �$ ' � 
 �  ( �) 
. 
O rg an iz e o u t p u t  by  variables : # � � � �  # 
 	 �  � �  �� � � �  # �  % � �$ ' �  ( �) 
. 
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  + �� �� � 
 �  # 
 	 � 
 �  / � 0 � -

 	 � 0 � � � 
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 �. 
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 � � 
 �  5 � � �  
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M e a n
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S k e w n e s s
S t d .  E r r o r  o f  S k e w n e s s
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1
5
2 5
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  7 � � � �: 
V alid :   � � � � ! 
 �  � � � 
 �  # � � � ) 9 	 
 � 0 �  �� � 
 �( 

Missin g :  9 	 
 � 0 � 
 �  � � � 
 �  # � � �. 

Q u a r t i l e s ( 2 5 , 5 0 , 7 5 )  
P e r c e n t i l e s ( 1 , 5 , 5 0 , 9 0 )  
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TALL
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 )4 	2  ( ����Descriptives 

               # 
 	 �  � �  % � �� � � � 
 �  � �  � 3 
 � � � 
  � 0 ! 
 
 �  / � ! � & �  > � � � � �  ( �3  � �  �� � �  � � �  	 � 0 �    ? � �  	 � � � 

 � � �� � ) � 
 �  % � �� � � � 
 �  ( �3z sc o res.  

  # � � �2 
  % � �� � � � 
 �  � � @ � �  � 
 � � 
 �  # 
 	 � 
 �x1, x2, x3 � �  � , 
 � � 	 A  � �  � � 
 � 
  D at a E d it o r  5 � �  �1 
  S P S S  

                  x1             x2              x3 
      9 0        50        12 
      7 0        52       15 
      56        55       19  
      6 5       6 0        22 
      8 5       6 5       20  
      6 0   
      6 9   
      57    
      50    
      7 5   
      6 2   
      51   
      8 5   

 
  �� � � 1  � � 0 ! 
 
 �  > � � � � � 
 �  B� �� � � �  ( �� 
D esc rip t ives � � 
 � � 
 �  % � 
 . � 
 �  ? 1 �   : 

�       �� � � � � � 
 � 
 �  . � �$  � �An aly z e   �    D esc rip t ive st at ist ic s     �    D esc rip t ives 
 �� 
 �  � 
 	  !  �, 6 � � D esc rip t ives  � 
 � � 
 �  # � $ 
 �  C " 3  D 1 � � �� 1  � 
 �   + � 
 �: 

 � � 7 � �: 
S av e stan d ard iz ed  v alues as v ariables :    � � � �� � ) � 
 �  % � �� � � � � 
 �  � � � @ & 

s

xx −  C � 
 �D at a 
E d it o r �� $ E �  	  3)�  � ( �
 � � � 
 �  ? 1 �� 
 �. 
 � � � �O ptio n s :  � 
 � � 
 �  �� 
 � 
 �  � 
 	  !  �, 6 �  F ��   	  3: 
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  �� � � �  �� � � 
 �  � � � � 1 
 G �� 
 �  � � 0 ! 
 
 �  % � �$ ' � 
 �  �� � � � �  � � � �  7 � �D isp lay  O rd er   C � " 3  # � � ) � �  
 � � 
 � � 
 �  % � �� � � 
 �  	 � � ;� �  % � �� � � � " 
  � � 0 ! 
 
 �  > � � � � � 
 �  ( �3  ;� � ��: 

V ariable L ist   : ! 
 
 �  > � � � � � 
 �  ( �) �   � �  � �  � � �  	 �� 
 
 �  % � �� � � � 
 �  # � " � �  ;� �  � � 0variables  � � �  
 �� 
 �  � 
 	  !D esc rip t ives .   
Alp h abet ic :  % � �� � � � " 
  � � � 1  H 
 � �  ;� � �� 
 �  ;� �  � � 0 ! 
 
 �  > � � � � � 
 �  ( �) �. 

Asc en d in g  mean s : % � �� � � � " 
  � � 1 � � � 
 �  . � � 
 I 
  + 	 3 � ! � 
 �  ;� � �� 
 �  ;� �  � � 0 ! 
 
 �  > � � � � � 
 �  ( �) �. 
D esc en d in g  mean s  : % � �� � � � " 
  � � 1 � � � 
 �  . � � 
 I 
  � 
 4 �  � 
 �  ;� � �� 
 �  ;� �  � � 0 ! 
 
 �  > � � � � � 
 �  ( �) �. 

�  �4  ��   	  3 O K   �� 
 �  � 
 	  !  � � D esc rip t ives  � 
 � � 
 �  B�� � 
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Descriptive Statistics
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X 3
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V a l i d  N ( l i s t w i s e )

N M i n i m u m M a x i m u m M e a n S t d .  D e v i a t i o n

 
    � �  � �  � � �  % � �� � � � 
 �  ;� � ��  ;� �  9 �� � � � 
 �  � � 0 ! 
 
 �  % � �$ ' � 
 �  ( �3  � �  7 � �variables   � � �  

 �� 
 �  � 
 	  !D esc rip t ives C 
 A  % � �� � � � " 
  � � �� � ) � 
 �  % � � �	 
 �  � � � @ A  � �  � � �  J   D at a E d it o r  � " �  � � � 
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      8 5       6 5       20      .59 4     1.4 0 8     1.338  
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      6 9  . . . .     .128  
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      7 5 . . . .     .58 2 
      6 2 . . . .    -.4 0 2 
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 �  � � �  � �  ( �� 
 �  � 
 � � 
   � � � � " 
  � � 
 �  3  / � . 3 A  

 . . � �  � �  9 � � $ 
 � 
  � � �. � � 
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 � � � �S tatistic s  : � 
 � � 
 �  �� 
 � 
 �  � 
 	  !  �, 6 �  F ��   	  3: 

 � � 
 � � 
 �  % � 	 �0 � 
 �  + 
 � � � 
: 
 C o n f id en c e I n terv al f o r Mean  : � 1 G �
 �  ;� �  � � �  9 �� �  � � 
 � � 
9 5 % 
 �9 9 %… 

D esc riptiv es :  � 0 � ! 
 
 �  / � ! � & �  % � �$ ' �  �� , 6 &Mean J  S t an d ard  D eviat io n J  S k ew n ess  J
K u rt o sis…  . 

M-estim ato rs :     � � � 4 � �� 
 �  � � 3 4  " 
  �  � � ! � 
 �  % � �	 � � 
 �  � � 
R o bu st  maximu m L ik elih o o d  
E st imat o rs                D �  �  � 1 � �� 
 �  � � � 
 �  � �  # 2 � � � 4 
 � 4 � �� 
 �  � 3  9 	 � ) 1 
 �  � � � 
 �  / � . 3 A  � � �  7 � �  .  K � �  � 


 � � 
  % � �	 � � 
 �  � �  N � 
  �  � ) 1 ��T u k ey  , H amp le, An d rew , H u ber .  
O utliers : � � � 1  � , � 
 �  �� $ � 
  � � ) �  �� � � � 
  � � 2  � � �  # 2 �
  � � 2  � � �  �1 � � � �  � � 
 �  % - � � 
 �  �� , 6 &E xt reme  

 V alu es  5 � �  �1  B�� �  � �   S P S S.  
P erc en tiles  :    � � � 
 � � 
 �  � � �  � � � 
 �  � � � 
 �  ( �) 1  � 
 � �5، 10 ، 25، 50 ، 7 5، 9 0 ، 9 5               <= � � �  > � � � � 
 �  � � � � 
 � � �  

5t h  P erc en t ile � , � 1 � �  � � 
 �  	 � � ) � 
 �  �� � � � 
 �  � � 2  
 �  5 % � , � " � 
  % - � � 
 �  � �9 5 %  % - � � � 
 �  � �
 <� � 	 3 � ! �  �� � � � 
 �  � � 2  ;� � ��  	 ) 1. 

 D 
  �
 � � � 
 �  ? 1 �� 
 �  �� $ E � 1  � 
 �   % � �$ ' � 
 �  F � �  	 � � B� �� � � �  � �  � 1 G �
 �  	  3C h ec k  B o x.  
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� � � � �  <� @ � � D � " 3  � " . � 
 bo x –an d -w h isk er p lo t   � 
 � � 
 � � 
  / � 4 � �  � � = �  � �  . . � � 
 �  � � �  � 
 � � �  : 
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 	  ! 
 �B o x:   � � 
 � � 
 �  % �  
 � � 
 �  # � $ � 
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 # 
 � �  ? � 1 �
 �Q1 :  � , � 1 � �  � � 
 �  � � � � 
 �  � � 
25 % <� � 	 3 � ! �  � , 1 � � ��  	  3  �  ) � 
 �  �� � � � 
 �  % � 	 � � $ �  � �. 


