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���?� *�#�� ��%��$��� (�)�� ��M� 01� �:&�' 4��- ����� !�", 01�12 X� n��q �� ��� �� 1)�

����1�12 4�!�D ��!�! n��q �� �� +$!�� ��� 01���$ C1� �?~!� �8��D X� �� !� �� 1�!�'.
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 �&�1<=�Nu�HuEgguEugNEGjuGN�u/FE

 �&�1<�uFHFfGEGENNEENgjN�HfFG/Fu
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 �&�1<)G�NFFgNEFfg�jFHHEGffNN/Fj

 �&�1<=�fEFHGNGGFFNNFguj�FHGG/Ej

 �&�1<�GHHjFFFFFGj�NjEFGGfgEN/E�

��
@A

 ?
	�

�

 �&�1<)fNgguHFG�HFG�juGgfg�gj/EF

��!�  :����� +$� �� (�)J)�K2 /�! �! 01�.

 �����1 . B#�� #� C��� D��E� F&� �� 3#�%(� �;#��1<=��1<)
��� D��E�3#�%(� 8���@A �3#�%(�,->&�# �3#�%(�
���� �G�'3uj/EEjj/gHN/Ef

��� #� �HI-FN/E�Hg/ENN�/NE

��
�� 

,3
�

��� #� �& ��E�/ENfE/GfE/Eg

���� ��/ �G�'3uG/gf�H/uFGE/jF

��!� :0�!�01� �$��� (�).

 C�!1&j � g�,K�� �6��  +%A8� �� �&�' �� !� (�:� � ���$�� (�)�!���6 �D�?&! (��	-! (�)
�� ��M� �$��� ���� 0��� �� ������1
)� .�� 01)�M� C�!1& /�! �� �)�#� �� 1A� J)�� �� ���

 ���JJ� �K . ,L�JJ;%M #JJ�N B��JJ� ���JJ� B�JJA B�L>JJ&� �JJ3��O>� �JJ3#�%(� �JJ3
 �& #� ,->&�#�1<)

��O>����� �G�'3��� #� �&����� #� �HI-������/ �G�'3
 �!���6 0�!1�!)�I�(g�/gHE/g�f/jEu/j

 �!���6 +$�2�$ /$)C�$(uG/j�fg/juFF/jfg�/jf
 �� +$�2�$ (!�!� (�)�!���6)1q��(E�/EEEN/EH�f/GuF/G

 �!�$�� +$�2�$ (!�!� (�)�!���6)1q��(fj/jEGj/gN�j/gggH/�F
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   ���� ������K .      B��J� ���J� B�JA B�L>J&� �J3��O>� ,L�J;%M #�N   �J3#�%(� �J3
 �& #� ,->&�#�1<)
��O>����� �G�'3��� #� �&����� #� �HI-������/ �G�'3

 �!���6 /$ O$��)C�$(fN/N�HN/FHgf/FEjf/FF
1���� (!�!� �!��! �!1A'u�/EGH/Eu�/E�j/E

�#��!� +���FN/HF�/HFG/HjE/H
 ��=�� C.
� �� /��$ (�)�!���6)1q��(fu/fuHE/ffGf/fGuE/fG

 �7i� ���6 �� /��$ (�)�!���6)1q��(Hg/Gf�N/fHuf/fN�u/fH
��'! �!1A' O$��fE/NNH/FjF/FuN/F

� ���6 (�
���� {T$ O$�Nf/�ggE/uGuu/GEug/f�
 �	R� 4%���'! (!�!� (�)�!���6)1q��(jg/Eju/NEu/gF/Eg

 0!�?) /Ii' (!�!� (�)�!���6)1q��(Hj/HNF/ENf/EEE/g

� !��:0�!� 01� �$��� (�).

 �����P .B��� ���� B�A B�L>&� �3��O>� ,L�;%M #�N�3#�%(� �3 �& #� ��@A 
�1<)

��O>����� �G�'3��� #� �&����� #� �HI-������/ �G�'3
 �!���6 0�!1�!)�I�(Gj/gNg/gHj/gfj/F

 �!���6 +$�2�$ /$)C�$(jN/jfGF/jfNH/jGgG/gH
 �� +$�2�$ (!�!� (�)�!���6)1q��(EN/EFuN/EjGf/fEE/EN

 �!�$�� +$�2�$ (!�!� (�)�!���6)q��1(�F/gHuE/g�NE/�NuE/GN
 �!���6 /$ O$��)C�$(Ej/NGFf/FHFg/FHGf/Fj

1���� (!�!� �!��! �!1A'Fg/Ejg/EjH/EEu/E
�#��!� +���NN/HNu/HNG/HNf/H

 ��=�� C.
� �� /��$ (�)�!���6)1q��(�N/fgEE/f�EE/fHFG/uF
 �7i� ���6 �� /��$ (�)�!���6)1q��(Fu/ujFg/uGNg/uGjH/uu

��'! �!1A' O$��fG/NNj/Fjf/Ffg/F
 ���6 (�
���� {T$ O$��j�/�GEE/GgNj/GfgG/EEu

 �	R� 4%���'! (!�!� (�)�!���6)1q��(�/HfN/�N/EgN/Fu
 0!�?) /Ii' (!�!� (�)�!���6)1q��(�/Hj/H�F/uHf/Ng

!�$�� *�!���6 +$�2�$ ���� ��� *�!���6��'! �!1A' J�!.�! *�!���6 +$�2�$ ���� � J�!.�! *C.
� (�)
 �!1A' ���$�� � (�:� ���?� �� �) �� 0!�?) /Ii' +%7��� � �	R� 4%���'! +%7��� *�
���� {T$

C�$�� �$ �� ��� �� �!���6 �� !� ���)�� J)�� *���1)� . �� �#��!� +��� ��P�! B=6�� ��!
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������� ��	���� �	� /  ��	���!2?

�?� �'�%�� (�)�!���6+$! �'U�� /����$ �! �%�� �%@ �M%?) (�)�!���6 �� �  . �!1A' *L%'�' /%?) ��
+$! �M%� �'�%�� (�)�!���6 �� 1���� (!�!� �!��! .

0��� �$��� !� C���! nU�?5! *!��� 0��, �! Y��6 � �� ���� 4%iQ' � ��.�' �� C�! >�, �!�
D �� -
9�! .t' C�?5! *b-!� �� C���! C�?5!�� ��M� !� �#�� +%A8� �� +%A8� X� �! �%%1)� . �� �!1D!

<�!., � 01�� +$� C�1& �� 01��* ���� C�Z �� !� ����� �� �����%�� +%A8� �� �%%t' nU�?5! 
�� ��M�1
)� .Y��6 �%�� �!��! 0��� �! �� � �1��� �%�� C�?5! ���$�� 3Z�
� �� *C�z� ��Z �� �1�

 L%'�' ��u/�g � F/jF+$! �$��� ���� ���?� (!�� 1q��  . �� +$�
A� �!1� /�!u/�g �! 1q�� 
0��� �%�� C�! C�$ �� �� ���$�� (�)�!���60��� �$ �� ��� �� 9) �A��T� �6� C�$ �� *1�! � 1�!F/Fj

01� Y��6 �%�� �!��! 0��� �! �:�� �! 1q��1�! .�)�!���6 (!�� >�-�! /�! L%'�' �� (�:� (g/gj � g/jg
�� �A��T� ���� ���?� �� 1q��+$! 01�� +$� .�� >�-�! �� �&�' ��+%A8� C���! (!�� 01�� +$� (�)

 �! �M%� ���$�� (�)�!���6 ��%� �� C���! 9�5 �� +$! /��� �)�!���6 ��%� �� ��� hiR�
+$! (�:� (�)�!���6 .�! �
?8 ��Z �� �� (�#�� ��%��� +$� �� >�-�! /�!  �) �� +$! �� *1��

01�12 /�.� ��� ��! *+$! ���$�� �! �?� (�:� (�)�!���6 �� �%�� �!��! 1q�� 1
a �� +$! (!
+$! 01� (�:� (!��� �%, /�!� .

 �����Q .,->&�# �3#�%(� #� ��� D��E� �� ��%M � ��>(� RS'>T�
,->&�# �3#�%(����@A �3#�%(

����������/8�����������/8�
����uH/�gFH/FjEHHgF/gjju/jgEHH

������/gH/NEgH/uGEHHfg/�Hg/fFEHH
8�gj/F�j�/�FEHHj�/Ejgj/GgEHH

��!�:0�!� 01� �$��� ���� (�).

 C���! � �)�!���6 �1����%�� ���� n1� *�A��T� �! +?�- /�! ��+��5 /%� ��� hiR� (�)
3%-��� �$��� ��� n1� 4%iQ' � ��.�' +Q' � �'��� .[�� *eQ� �%��! �T�� �!�
D �� 0�Z�R� (�)

 C�1& �� � ��$�Q� (�:� � ���$�� (�)�!���6 (!�� ��� �! � �� Y��6 � ����u+$! 01� <�!.,  .
X� 4-!15 �! V2 �� +$! (�!��! +��� ��� �! Y��6 [�� C�$01� Y��6 �� �! ��� ����' 9%��' *1�!

 C�$ �� �� ���)�!���6 �!1A' ��EFGH0��� �%��  1�!) *�!��7?) � /%����Efff *.i?%� � ���#%� � 
NHHj (���, 0�:� Y��6 [�� (!�� �I��A' /%
a �!+$! 01�  .1��/�� L%'�'  �%��! ��%A� X� �!�'
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 �� �� (�!��! ��� �! Y��6 C�?5! (!��0��� �%�� C�! C�$1�!*���� +$� ��  . �1�� ���� [�� *4���� ��
0���� �%�� C��7� (!�� 4-!15 �� +$! (�!��! +��� ��� �� �!�- �%�� �!��! 0��, �� �� �! V2 ��� 1�!

���, C�$ �� �� (�!��! �� 1�!EFGH0��� �%�� 1�! .

 �����U .V�( B�	*� �3),	�A RS'>T� (����� �� ��W� ��#� � ��� 9� 0�
 9� 0���

���
 �� ��W� ��#�

���
��� �G�'3���� ��/ �G�'3

,->&�# �(%'(�g/EfgN/EuHN/EfGE/jF
��@A �(%'(fj/EEEN/fjj/ggH/uF

��!�:0�!�  (�)01� �$���.

�� 9) ����� ���$�� (�)�!���6 �� ��� �! Y��6 �� ��� 01)�M� �!�' (�:� (�)�!���6 �� +�
�� >���! �M%�+$! �'U�� �)�!���6 /�! ��%� �� .%� ��� �� �1�� ���� �� 1
a�) l��� . �� ���� �! ��!

0��� �%���%@ �M%?) �� (�!��! *+$! 01� 0�!� ��M� 9) C�1& /�! �� �M%� (�:� (�)�!���6 �� *1�!
�� ���$�� �A��& �� ��� � 1
�)�/�!� ���'�%,�� k��Q� (��� .C�5 /�! ��* �#��!� 4%�� �� 

C���! !�) � k� �%P� ���
� 4��-�%@ hiR� O�!�� �� ��%��$�� 1����0��, ��%� �� �) hiR� (�)
�� 01�� �M%� ���$�� �A��& �� ������ .

  nU����A� � +��%&U C1��� �! 0��I��$! ���� *1��A� ���i5�� ��F ���' ����,K�� �%v���' (��	��-! (���)
            0���� ��$��� ��:�� �1���%�� ��� !� �)�!���6 �D�?&! 9��! .       ��%�$�,� �! 01��� +�$� ��� `����  (��)

  C�1�& �� ����$��  (��)G � f   [��� (!��� L��%'�' ���      01��� 0�!� ��M�� ���� ��� ���� � Y����6 (��)
+$!  .

�� ��M� ��� �! Y��6 0�Z�R� [�� ���� �� ���$�� ��%$�,�>�� �!�' � +$�2�$ /$ �� 1)� *�� 
 � ���6 (�
���� {T$ *��'! �!1A' *�� >�� �!�' � �!���6 /$ O$�� *�!���6 1A� *+$�2�$ �!�$ +%A8�

 (�!��
A� {T$ �� �	R� 4%���'! +%7���fgC�$ �!1A' � 1q��  �� �!���6 +$�2�$ 4%	Q' (�)
 (�!��
A� {T$fH01� �!��
A� 1q�� 1�! . +�=D /�!� 9@� �� .%� �#�� (�)�%t� �P� �! *��P�! ����

0���� �!��
A� (����1�! . 01�� +$� �� ���$�� (�)�!���6 �� ��� �� ���� [�� ���� �� `��� /%?)
��'! �!1A' ���� /�! �� �� n��I' /�! �� +$!01M� �!��
A� �)1�!.
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 �����< . ,->&�# �3#�%(� �(%'( #� D��S ��� �#�N�� X->()��� 9� 0��� ( �
� "�# 9� B�L>&MLE

��O>�B�A �#�N�� Y-�E B#�Nt[ ]ZZP >

+��vuEg/N�NN/uHHH/H
+$�2�$ V
&ENf/H�Ef�/E�NFN/H
 +$�2�$ /$)C�$(jFF/H�jGf/N�HEF/H

 +$�2�$ /$ >�� �!�')C�$(jFH/H�ju/NHHG/H
+$�2�$ �!�$ +%A8�NGg/HENu/FHHN/H

2�$ �!�$ +$�)C�$(NHH/H�gH/EHff/H
�!���6 1A�EgF/H�uFj/��HHH/H

 �!���6 /$ O$��)C�$(HFH/H�F�N/N�HHH/H
 �!���6 /$ O$�� >�� �!�')C�$(HHF/HHHu/NHjg/H

�#��!� +���EfN/H�gHF/E�EFF/H
���7�� 15!� y��EEj/HFEN/Hugg/H

���7�� 15!� B�	' 0�Q�Egg/HjjE/EEjf/H
��'! �!1A'EgF/Hug�/gHHH/H

 ���6 (�
���� {T$)b��� ��(EFH/HG�N/EH�F/H
�	R� 4%���'! +%7���jfN/HHjf/FHHN/H

0!�?) /Ii' +%7���Ej�/H�HE/HgjG/H

McFadden = 0.2105 *  Ben./Lerman = 0.6991  
Cramer = 0.1983     *  Rsqrd ML = 0.1576

��!�   :����J)�K2 /�! �! 01�� +$� �� (�).

 �����Z . ,->&�# �3#�%(� �(%'( #� D��S ��� �#�N�� X->()��� �� ��W� ��#� (
 "�# 9� B�L>&� �MLE

��O>�B�A �#�N�� Y-�E B#�Nt[ ]ZZP >
+��vFHu/HfNF/HFg�/H

+$�2�$ V
&Eju/HE�H/HGuF/H
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��� �� �����Z . ,->&�# �3#�%(� �(%'( #� D��S ��� �#�N�� X->()��� �� ��W� ��#� ( �
 "�# 9� B�L>&�MLE

��O>�B�A �#�N�� Y-�E B#�Nt[ ]ZZP >
 +$�2�$ /$)C�$(Nj�/HfNN/EHgg/H

 +$�2�$ /$ >�� �!�')C�$(HHE/HHgj/NHjH/H
+$�2�$ �!�$ +%A8�Njf/H�jgj/F�HHH/H

 +$�2�$ �!�$)C�$(E�u/H��jE/E�EHH/H
�!���6 1A�EFF/HG�f/HHHH/H

 �!���6 /$ O$��)C�$(jgG/HgNF/jHHH/H
 �!���6 /$ O$�� >�� �!�')C�$(HHE/HGu�/jHHH/H

�#��!� +���ENE/HN��/ENHg/H
���7�� 15!� y��Hjf/H�NjH/H�GEE/H

' 0�Q����7�� 15!� B�	FgG/H�jgN/H��gE/H
��'! �!1A'HH�/H�Ffg/H��fF/H

 ���6 (�
���� {T$)b��� ��(HNE/H�Euj/g�HHH/H
�	R� 4%���'! +%7�����g/H�Ggg/��HHH/H

0!�?) /Ii' +%7���NHF/H�F�H/E�Euj/H

McFadden = 0.1908 *  Ben./Lerman = 0.7624  
Cramer = 0.0643     *  Rsqrd ML = 0.1654

��!�   :���� J)�K2 /�! �! 01�� +$� �� (�)

C�1& �� �� `��� � 1� >���! .%� (�:� (�)�!���6 ���� �� +%&U C1� *L%'�' /%?) �� (�)
EH �EE+$! 01� 0����  . V
& �%t� �� 0�=D  *(�:� (�)�!���6 ��� �! Y��6 ��%$�,� ��

+$�2�$ /$ *+$�2�$C�$ */%
c?) � �� >�� �!�' � �!���6  15!� y�� *+$�2�$ 4%	Q' (�)
0���� �!��
A� (���� �P� �! 0!�?) /Ii' +%7��� � ��'! �!1A' *���7�� 15!� B�	' 0�Q� *���7��*

+$! ��P�! ���� �:�� +�=D �� 1
a�) . (�!��
A� {T$ �� �#�� (�)�%t�fg1��!� �
A� 1q�� .
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 ����   ��= . ��@A �3#�%(� �(%'( #� D��S ��� �#�N�� X->()��� 9� 0��� ( B�L>&� �
 "�# 9�MLE

��O>�B�A �#�N�� Y-�E B#�Nt[ ]ZZP >
+��v�jf/ENjg/FHHE/H

+$�2�$ V
&EfG/H�gNg/EENu/H
 +$�2�$ /$)C�$(HHE/H�HgH/H�fgf/H
 /$ >�� �!�' +$�2�$)C�$(HHE/HgHH/H�Eu/H

+$�2�$ �!�$ +%A8�FFj/HGjG/NHHj/H
 +$�2�$ �!�$)C�$(HHu/HjFg/H��F/H

�!���6 1A�Huj/H�Gfu/N�HHj/H
 �!���6 /$ O$��)C�$(HgG/H�jjf/F�HHH/H

 �!���6 /$ O$�� >�� �!�')C�$(HHj/HGuF/NHHj/H
�#��!� +���j�u/H�HGf/N�HF�/H

���7�� 15!� y��NjF/HFEg/EEGG/H
���7�� 15!� B�	' 0�Q�Hgu/HgjH/HgGG/H

��'! �!1A'HFg/HfuE/HFFN/H
 ���6 (�
���� {T$)b��� ��(HHg/HENG/gHHH/H

�	R� 4%���'! +%7����uE/HHf�/jHHH/H
0!�?) /Ii' +%7���HgF/HFNH/Hujg/H

McFadden = 0.2765 *  Ben./Lerman = 0.6288
Cramer = 0.1512     *  Rsqrd ML = 0.1161

��!�  :���� J)�K2 /�! �! 01�� +$� �� (�)

�� � �!���6 +$�2�$ /$ *(�:� (�)�!���6 ��� �� �1�� ���� ��%$�,� �� �� ��� 01)�M� �!�'
C�$ �!1A' *�� >�� �!�'15!� y�� *�!���6 1A� *+$�2�$ 4%	Q' (�) *�
���� {T$ *��'! �!1A' *���7�� 

 C�?5! {T$ �� (���� �P� �! �#��!� +��� */%
c?) � 0!�?) /Ii' � 4%���'! +%7���fg 1q�� 
1
�) �!��
A� .�� 9) +$�2�$ �!�$ +%A8� */%
c?) {T$ �� ������' 1�!�'fH ��i' �!��
A� 1q�� 

��� .



;G���� 3� ��	)��� 	4 ����� �� �5 6�	�7� 6���489�� �	�...

 ������� . �(%'( #� D��S ��� �#�N�� X->( ��@A �3#�%(�)��� �� ��W���#� ( �
 "�# 9� B�L>&�MLE

��O>�B�A �#�N�� Y-�E B#�Nt[ ]ZZP >
+��vgNF/H�gEF/E�EFH/H

+$�2�$ V
&Hgj/HggG/Hguu/H
 +$�2�$ /$)C�$(EjF/H�Fu/EHHg/H

 +$�2�$ /$ >�� �!�')C�$(HHF/HNgF/NHNj/H
�!�$ +%A8�+$�2�$ EjF/H��Fu/E�EHN/H

 +$�2�$ �!�$)C�$(Hg�/H�uEg/j�HHH/H
�!���6 1A�NHg/H�ugf/EH�HHH/H

 �!���6 /$ O$��)C�$(HHu/H��N/HgHG/H
 �!���6 /$ O$�� >�� �!�')C�$(HHE/HffH/HFNN/H

�#��!� +���FGE/HjNf/NHEg/H
���7�� 15!� y��jFF/H�HNG/g�HHH/H

���7�� 15!� B�	' 0�Q�Hfg/H�FHG/E�EfE/H
��'! �!1A'HHF/H��uf/E�HfF/H

 ���6 (�
���� {T$)b��� ��(HHj/H�uNH/u�HHH/H
�	R� 4%���'! +%7���jHN/H�HNH/g�HHH/H

0!�?) /Ii' +%7���FGj/H�FfF/F�HHH/H

McFadden = 0.1731 *  Ben./Lerman = 0.8995  
Cramer = 0.0885     *  Rsqrd ML = 0.1896

��!�  :���� J)�K2 /�! �! 01�� +$� �� (�)

 O�!�� �! 0��I$! �� �!���6 �����%�� C�?5! �� �Q%8�' (�)�%t� ���:� �v!u � G `��� � ��$�Q� 
C�1& �� (�)EN � EF+$! 01��  .�?5! *(���� �Q%8�' (�)�%t� ���:� �v! ��$�Q� (!�� C

�� ��%6! �Iq �!1�� �)�%t� /�! �! �� �) �� ���5 �� �!���6 �����%�� �!1�� �� ���5 �! 1����
�� ��6 �� ��+��v _�� �� 1
��,��� �#�� (�)�%t� ���� �� �%t� �� ���:� �v! �!�
D �� � 01�
�� ���, �P���� .��6 C�?5! �� �� ��� �! �!���6 +$�2�$ +%�
& �%%t' �� ��� �! Y)��� �� ���� (

 J)��)J�!.�! (��1��� .���?� �! X� �%) �� �!���6 +$�2�$ +%�
& �%v�' ��! �$��� ���� (�)
�
A�+$! 01M� �!� . ���$�� (�)�!���6 ��� �! Y��6 C�?5! *�!���6 +$�2�$ /$ J�!.�! �� */%
c?)



����� ��	
������� ��	���� �	� /  ��	���!;1

 0�!1�! ��N/E�� J)�� 1q��  ��� �� ���� C�?5! � 1��� L%'�' �� (�:� � ���$�� (�)�!���6 (!��
g/H � N/H�� J�!.�! 1q�� 1��� . (�!��
A� �%v�' (�:� (�)�!���6 ��� �! Y��6 C�?5! �� �%t� /�!

��!1� . 01� �!��
A� *(�:� (�)�!���6 ��� �� ���� .�� ��!�� >�?' �� .%� +$�2�$ �!�$ +%A8� �%t�
!���6 +$�2�$ ���� �!�$ �� � +$! L%'�' �� (�:� � ���$�� b�!�& �� !� ��� �! Y��6 C�?5! ��/u

 �EE ���$�� (�)�!���6 (!�� !� ��� �� ���� C�?5! � J�!.�! 1q�� j/g�� J)�� 1q�� 1)� .
C�$ �!1A' �� +$! �
I, ��! *��!� �!���6 ��� +%A8� �%%t' C�?5!�� �:��M� �v! .%� 4%	Q' (�)

 (�)�!���6 �� �:
'��!� (�!��
A� �v! ���$�� . C�?5! �!���6 (�pD! /$ O$�� � �!���6 1A� J�!.�!
�� J�!.�! !� ��� �� �!���6 ���� C�?5! � J)�� !� ��� �! Y��61)�.

  ������) .             � ,->J&�# ���J�� �J�� 9� 0��J� �J'>T� �J� ,[�JE%M �3��O>� ,-@( �\�
��@A

,->&�# �3#�%(� �3#�%(���@A
��O>� Y-�E

B�A �#�N��[ ]ZZP >
 Y-�E

B�A �#�N��[ ]ZZP >

+��vuNj/HHHH/Hg�E/HHHE/H
+$�2�$ V
&HFF/H�NHG/HH�f/H�EjN/H
 +$�2�$ /$)C�$(HEN/H�HEF/HHHF/H�fgf/H

 +$�2�$ /$ >�� �!�')C�$(HHE/HHHG/HHHHE/H�Eu/H
 +%A8�+$�2�$ �!�$Hu�/HHHN/HEEN/HHHj/H

 +$�2�$ �!�$)C�$(HHg/HHff/HHHN/H��j/H
�!���6 1A�HjE/H�HHH/HHNg/H�HHj/H

 �!���6 /$ O$��)C�$(HHG/H�HEG/HHNH/H�HHH/H
 �!���6 /$ O$�� >�� �!�')C�$(HHE/HHjj/HHHN/HHHj/H

�#��!� +���HgE/H�EFF/HEgG/H�HF�/H
���7�� 15!� y��HNf/HuEj/HHGu/HNHG/H

���7�� 15!� B�	' 0�Q�HFf/HEN�/HHEf/HgGg/H
��'! �!1A'HjE/HHHH/HHEN/HFFE/H

 ���6 (�
���� {T$)b��� ��(HHE/HH�F/HHHN/HHHH/H
�	R� 4%���'! +%7���Eg�/HHHu/HNgj/HHHH/H

0!�?) /Ii' +%7���HFu/HgEf/HHEG/Hujg/H
��!� :����J)�K2 /�! �! 01�� +$� �� (�).



;2���� 3� ��	)��� 	4 ����� �� �5 6�	�7� 6���489�� �	�...

  ������1 .                   � ,->J&�# ���J�� �J�� �J� ��#� �J'>T� �J� ,[�JE%M �3��O>� ,-@( �\�
��@A

,->&�# �3#�%(���@A �3#�%(�
��O>� �#�N�� Y-�E

B�A[ ]ZZP >
 �#�N�� Y-�E

B�A[ ]ZZP >

+��vH�g/HFg�/HHFE/H�EFF/H
+$�2�$ V
&HHF/HGuj/HHHF/HgfF/H
 +$�2�$ /$)C�$(HHg/HHgj/HHHN/HHHg/H

 +$�2�$ /$ >�� �!�')C�$(HHHE/HHFf/HHHHN/HHNg/H
+$�2�$ �!�$ +%A8�Hgj/H�HHE/HHHf/H�EFg/H

 +$�2�$ �!�$)C�$(HHF/H�EHE/HHHF/H�HHH/H
�!���6 1A�HNG/HHHH/HENE/HHHH/H

 �!���6 /$ O$��)C�$(HHf/HHHH/HHHj/HgHu/H
 �!���6 /$ O$�� >�� �!�')C�$(HHE/HHHH/HHHHE/HFNN/H

�#��!� +���HNg/HNHg/HHNN/HHEg/H
���7�� 15!� y��HEE/H�GE�/HHNE/H�HHH/H

��7�� 15!� B�	' 0�Q��HHu/H��g�/HHHg/H�NEu/H
��'! �!1A'HHE/H��fF/HHHN/H�HfF/H

 ���6 (�
���� {T$)b��� ��(HHj/H�HHH/HHHN/H�HHH/H
�	R� 4%���'! +%7���EHj/H�HHH/HHNE/H�HHH/H

0!�?) /Ii' +%7���HFG/H�ENj/HHEG/H�HHH/H
��!� :����J)�K2 /�! �! 01�� +$� �� (�).

 ��� �! Y��6 C�?5! �� J�!.�! � ��!� (�!��
A� �%v�' (�:� (�)�!���6 �� �:
' �#��!� +���
 0�!1�! �� !�g/E 0�!1�! �� !� ��� �� ���� C�?5! � J)�� 1q�� N�� J�!.�! 1q�� 1)� . C�! 0�#� ��

�� �P� �� !��� +�%� ��P�!���� ��%� /�!!� �!��! +��� J�!.�! �� �� 1$� (�pD! �!1A' �� 1���� (!�
1��� J)�� �!���6 ��� C�?5! �� +$! �� �� ��P�! *�!���6 .+$� �� `��� �� +$! ���5 �� /�! 01��

�� ��M� !� +��5 /�! V7D1)� .�� 01�� +$� �� ��%� (!�� �:%&�' �� 1��� n��q /�! �� 1�!�'
1��!� (�M%� <=' 1���� L�� (!�� �'�%�� (�)�!���64@�� C�?5! !"� * �! (�M%� �!1A' �1�

��!� ��&� �:�� (�pD! . �� � �M%� �:�� �� 1���� (!�!� �!��! �!1A' �� ���)�!���6 ��� C�?5! */�!���
�
��� 1)!�6 �M%� *+$! �'U�� �:�� (!�� �#��!� +��� *��%�.



����� ��	
������� ��	���� �	� /  ��	���!;;

��=�� �� � ���?'��2� ��Q� �� ���7�� 15!� y�� �� C.
� ������ 0����� ��Z �� �v�� 4�!�D �! 1�!�'
���6 �M%� ���$�� 3Z�
� �� �� ���� �! ��! *1��� �!���6 ����?� *+$! ��=�� �) �� !� �v! /�! �!�'

1�� �!��
A� ���$�� (�)�!���6 .���6 ��
��$ ��� �! Y��6 C�?5! �7�� C�5 b�!�& �� ��=�� (�)
 C�?5! {T$ �� (�:�GH.�! 1q��  �� ��=�� C��
� �� /��$ ��
%M��:� ��� �� ���� C�?5! � J�!

 C�?5! {T$ff 0�!1�! �� 1q�� g/H�� J)�� 1q�� 1���.
��'! �!1A' � ���6 (�
���� {T$ J�!.�! �� �1�� ���� C�?5! � J�!.�! !� ��� �! Y��6 C�?5! �)

�� J)�� !� ��1)� . /��M%� �� (�%t� 1��� ��%� /�! �� ������%�� �� �����%�� C�?5! �� !� �%v�'
/%%A' �! *�#�� ��%� �� �� � ��!� �)�!���601

��� �	R� 4%���'! +%7��� *+$! ��� �iq! (�)1��� .

�� ��M� ��� �! Y��6 ��%$�,� (!�� +%���2 C1� `��� �� /%��� X��� ���$�� (�)�!���6 �� 1)�
 C�?5!�/Eg�� (�:� (�)�!���6 �  C�?5! �� 4%���'! X�j/Ng �%�� �!��! 0��, �! ��� 1
)!�6 ���- 

1��� Y��6 . �	R� 4%���'! (!�!� (�:� � ���$�� (�)�!���6 ��� �� �1�� ���� C�?5! �7�� C�5
 L%'�' ��EH � N�� J)�� 1q�� 1��� .�� �:
' 0!�?) /Ii' +%7��� ���� �� *+��:� �� �� +I, �!�'

�1�� ���� C�?5!������' 0!�?) /Ii' L5�q (�:� (�)�!���6 ��� �� N�� J)�� 1q�� 1��� .

J .�K#��'��	�
L#� �M��� � ��#N
+$�%$ �$��� �� !�", � /�.� ��� ��%� ����� �� +$! /�! 9:� 4���� �! �7� ��� �� O�'�� (�)

1� 4��- n��I' . *�� 45 (!�� *1��� /�.� ��� �A��& (�� J%2 ����� �,!�����$ >.i��(�!", (�)
+6�$��� �%%t' � n1�1
i� �! !� �A��& �!��! ��!�!� �D�?�� �!�� (�!"#$�%$ �� �' +$! ��M� (�)

�����$ 3��Z�����$ �� (�!",��!�!� /%��' *��!1:� n��16 *�����! (�) � �7�.%� *���� (�)
��!�!� �#�� ��� b���' *�A%�Z��
� � /%�� 4%�- �! ���)��� U�� �A%�Z b . �D�?�� */%
c?)

+$�%$�� ���R�! (�)�����$ 3��Z �! 1�!�'+6�$��� �� 9%����%@ (�!", � �)�!��� *�7�.%� (�)
 �A��& �� !� b��
� �#�� ��� b���' n��&�� n1�1
i� �� �D�?&! /%��' 3��Z �! */%
c?) � n��$��

��� 9)!�� .�����$ 3��Z �!6�$��� �� (�!",++6�$��� �%P� (��	-! (�) *���� � �7�.%� (�)
�
�.) J)�� �� ��� 1)!�6 ���- +���1��?� X?� �)�!���6 ������ (�) . ��&� �� �i7M� �U�?A� ��!

�� !1%2 (��	-! +��� �! �� �%A-�� � ���� ����!�' >1D 4%�� �� !��� �� +$! /�! ��!��U�?A� *1

�
�� �,1�� ��Z�
� ��

�+%A-�� �P� �! � +$! x�$��� �?� �� 1+R$ �D�?&! (�)�� �' �!�'

��� X?� �:�� �� .�� !� (���� �
�.) /�.� ��� B"5 �� X?� �U�q! /�!���
�1�iZ  .



;<���� 3� ��	)��� 	4 ����� �� �5 6�	�7� 6���489�� �	�...

X?� �:
' *1��� +-�� � !�", ��� *�A��& �� L��@ 01�12 �� �'��q �� ��! (!�� �-�� (�)
T�!�� �� 9) �� �)�!���6 +��?5�� *1
�) ��� +��5 �� �� �1��� �v�� 47M� 45 �� 1�!�' . /�! ��

������ *��!��' *�?%� (�)�0�'�� n!���D! /%��7�� � n1� �!��! +��?5 �� ���- �� �
?�! (�)
L%$� 1)!�6 (��%�� X?� �� �! 4q�5 `��� � ��� ���� s��?� �� *1
��� �!�Q� O�!�� �� ��"2

��� .
���� �� �c�� (��!�� 4��� *+$! 01� 0���! ��� �� 0����� (�)��7)!� �!�
D �� +��� ��!����� ��

�� !�", ��� 45 �� 9) � 0��� /�.� ��� ����� 45 C���� �� 9) �� +$!1��� �v�� 1�!�' .+��?5 ���)
�
%�� ����! �! 1
'���D *+$! 01� +��� �I%�� ������ /�! �� ���?%� 9%?A' *C�t�! (�)(�) *�D�?&! 

 ���� 9)!�� *1��!� (�!1:#� � �$�2�$ �� ��%� �� (�!��! (�!1:#� (!�� >�U n=%:�' ���� 9)!��
<���� (!�� >�U n=%:�'���5 � �
� (�) n��q �� /7�� /%��' (!�� n=%:�' ����! *���?D (!

���%@ +6!��2 � (�?�� +6!��2 *U�� � �!��! �%?:$ (�TD! *+-�� �� 9~!�(�? . /�! �� �)�#� ��
 �v�� !�", ��� 45 �� �%�� � /�.� ��� 47M� 45 �� ��!�� /�! �! �6�� �� +$! /��� �=��� ��!��

1
�) .�� (�!"#$�%$ +��� �!�� �P� �� �� ��� ��%� �!�' ��1� ��� �� 0����� ������ �5!�Z 1$�
�$���+$! 01� >���! >�U �%�!1' � �%��! (�) .� ��.�! !�&! �� .%� 01� /��1' ������ ��?) */�! �

1��?� /%��' !� B!1)! >�?' ���!�� .
�� ��M� J)�K2 /�! �! 01�� +$� �� `��� (�:� � ���$�� b�!�& �� ��� �,1
�!�2 �� 1)�

+�%� ���7� .�?� ���M� 3Z�
� /�! (�)�!���6 (!�� .%� 01�12 /�! +%)�� */%
c?)1��� . ��M� `���
��0���, ���$�� b�!�& �� ��� �� 1)� 01�12 ���$�� �!��! �! (�?� 1q�� ���� �� ��� 0��� �'

�����$ �,! ��� 1)!�6 �:� !"� *��!� ��&� /�.� ���+6�$��� �� (�!", �q�6 _��� �� (��	-! (�)
�� �� ��� >���!�����$ /%
a �� ��%� �� !� ��Z�
� �M%� �A��T� �� �!�'(�!", SRM� *1��!� ���)

��� .��?) *�#�� (�$ �!�� ��7�� �A��T� `��� �! �� ��Z �� ��%��$�� (1���� b��
� �#��!� *���
 *(�� /�1� *+$! 0�!� �!�- +-�� ��� X��� �� !� �:�� 0�%@ �  !�) � k� ��a ���
� 4��-�%@ b��
�

+��?50�'�� (�)�' � n1����6 +��?5 (!�� n!���D! /%�L%$� (�)�! �! �� ���- (�?� �
�.) �� 01��
1� 1)!�6 ��� ���� /%� .

�� ��M� J)�K2 /�! `��� �� +$! ���5 �� /�! /�.� ��� L��@ 01�12 (�:� 3Z�
� �� �� 1)�
 >�� ��
2 � +$� ��� �� �!��! �! (�?� 1q�� *���$�� (�)�!���6 �� ������ �� �� 1
a �) *+$!

��1

� ./�!���
������$ *�� �:
�! .& � /7�� �%:' n=%:�' *C�t�! ����! b��
� �� (�!", �� 1�!�'
1��� ��!� ������ X?� (�:� ��� J)�� . 4��� �A��T� ���� ���?� �� +$! /�! �&�' 4��- �7�



����� ��	
������� ��	���� �	� /  ��	���!;?

�$ /�! �� ���� .��� �!�%,���� O$�' � 0��� /��$ 4Q� X� �� �2�%2 C�$ �$ �� �� 0��� ���)�!���6
01� ��5�	� C�$1�! .C�$ �� �� (�!��!01� ��5�	� >�� �� C�! (�) �� ������& 4%�� �� ��! *1�!

C�$0���� x�$� �� 1A� (�) � 0��� ����� 47M� �� /7�� �P� �! �� 1
�) (�!��! �M%� *1�!
��!1� !� ��.
� +%7���+�%� x�$� �� ���� �� _���� ���� �� 1�! .��! �M%� !"� �A��T� ���� ���?� �!

1
�) /7�� X��� �� 1���� (�!��! .�?� �P� /�! �! �� +$! �� �! ���5 �� �A��T� `��� �� �!�'
+�!� ��
%?Z! *+�%� ��� �� ���� �� � �! Y��6 �� (�v�� 4��D /7�� .

/%%A' �! ���$�� 3Z�
� �� 0K�� �� +$�2�$ �!�$ �����01

�8� /%� C���! �iq! (�) ��� +%A
�� k��Q� �)�!���6��� .�����$ */�!���
�' (!�� >�U n=%:�' /%��' (!�� (�!",<���� /%�� (�)

���5 � �
�0�'�� �� (!�� 0����� ��Z �� n1�1
i� �� ������ 4%	Q' � n1� �v�� ��� J)�� �� 1�!�'
1��� .

�� *+��:� ��Z �� +��� ��� �� 0����� ��Z �� ��� ��%� �!�'C�$ C� �%%t' �� ������ /�! �%��! (�)
 �A��& �%�� �!��! �! (��%�� (!�� ��� �! Y��6 � 0��7� �:&�' 4��- X?� ��� +��� �! �)�!���6 +%A8�

+$! 0��I%� ��I'! .�
�.) .%� ������ (!�&! (!�� �7�� C�5+$! 0��� 4?Q' !� ��!., (�) . */�!���
�
3%-� *�:� �)�#� 1������$ � �'���� �� ��M� hiR� _��� �� �� +%)�� � ��� � �A��& O�!�� �� �'

��� ��
� ��� J)�� (!�� (�'�v�� ������ �5!�Z �� 1�!�� . �! �$�$! 47M� �� �� (�!��! �7�� 0K�� ��
 ���.:� �����$ *�
%?6 >��! �!1�! �%?� �%P� ���:��,�! O$�' (���� 15 �' *1
�) ����� ��� +���

*��M������� (��$1
?�1) � 0��� ���$�
� 4��- �:�!1�� �����$ � <���2 � <����  �� ��� �� 0����� (�)
��� 1)!�6 !�&! 4��- �5!� .�
�.) *L%'�' /�1�J)�� ��� �� 0����� ��!�&! (�) *�#�� (�$ �! *����

���, �� ������ ��a��! ����� ��5 +:& �� ��?%��� �� ��� 1)!�6 �%%t' (!�� J%2 ��� 01

��� *���
4��- `��� �'�%#?Ma ��� J)�� �� �� �! 01�� +$� �� `��� � �!� 1)!�6 +$� �� (�M%� C��-
1� 1)!�6 .



<@���� 3� ��	)��� 	4 ����� �� �5 6�	�7� 6���489�� �	�...

O4	
�
    ������� � +���1� �����$   M�� (.���  ��)EFuf .(               (��)�!���6 1����� J�!.��! � ���� ��� 0������ �������

 1���� 9�)��� ���� (��	� /� >�?p�! ���.
1%M��?& *������K2) .EFug(.   ���$��� �����?)��, nU����� ���D�?�� *����� J)���� � ����� O��6 *����� 

�&��� � ������ �����$ *��!����� � ��� �����.
 ���?75r *1�����) .EFuf .( � ����� O��6 ��������  �!���:' ����$! (�:��� 3Z���
� � .  ������ ������2

�!�:' 0�#M�!� *��	-! 1��! �$�
����.
| * (1����6 .� � .�����2) .EFGj .(      �!����! �����$�� � (�:��� 3Z���
� �� ����� +%A��8� ���$���

)EFug�EFGN(. 0��?� *�A$�' � (����M� ��	-! jf.
| *(1����6 ) .EFuf .(�!����! �� �� ���� �v���� 4���!�D � �����$�� ����� (��	��-! ���$��� . ������ ������2

�!�:' *x�1� +%��' 0�#M�!� *(����M� 017M�!� 1��! �$�
���� .
 �� �!�!16 B *�� .  �!���7?) �) .EFGE .(          �!���! �� ���� (�:	�6�� (��%, 0�!1��! :      O�6 y!���! �������

��� S6�� � ��� B�7� *��� .�!�:' *���� 017M)�K2.
���iD *�����?��' ���
��) .EFug .(�!����! �� ��!"��@ ����� +%A��8� ���$��� : (��	��-! ���$��� � 4��%iQ'

��� .�!�:' .
> */�1���! V?���.> * .x � �����	��-!.> .%���5�!K��� �
) .EFGF .( *C�! (���) �������� ����7i?D ���$���

  ��M��� �����$�� � (�:��� 3Z���
� ����� J)���� �� �A��$�' >���$ � >�� . �'����%�Q' ����$��
��	-! �%�1'.

x *(1?��q) .EFuG .(����� J)���� :�!����! �� (����!�� � ��!����� . 017M���!� (����� 0��� ������ ������2
�!�:' *�!�:' 0�#M�!� *��	-!.

y *�!����� k���D .> � .�!K��� �
%���5.) EFGF .( h��iR� (���:)��, �� �� n1��� � ����� �!.��%� ��������
�!��! ���$�� (�)�!���6 �it� . 0��?� *�A$�' � (����M� ��	-!jg.

/%�5 *�?%PD) .EFuE .(�!�:' *�� �M� *�!��! �� �#��%� �A$�' (�)�!1�.
       ��&��� � ������� �����$)EFug .(          �� �� ���!�� ���� ���Z <�!.�,      ��� �!���! ��=�$! (���:?& ��M

(��:
M%2 �Q�U >�?p�! .

Abuzar Asra and Vivian Santos-Francisco (2001). “Poverty Line: Eight 
Countries. Experiences and the Issue of Specificity and Consistency”.



����� ��	
������� ��	���� �	� /  ��	���!<D

delivered at the Asia and Pacific Forum on Poverty: Reforming Policies 
and Institutions for Poverty Reduction, to be held at the Asian 
Development Bank. Manila.

Ahmed Faizuddin (2001). “Practices of Proverty Measurement and Poverty 
Profile of Bangladesh”. Asian Development Bank *ERD Working Paper 
No. 54.

Anand, S. and Harris, C. (1994). “Issues in the measurement of 
undernutrition. In S. Osmani”. (ed), Nutrition and poverty. Oxford 
University ress.

Antolin* P., Thai-Thanh Dang* and H. Axley. (1999). ‘Poverty Dynamics in 
Four OECD Countries’. Economics Department Working Papers No 
212. ECO/WKP (99)4.Paris: OECD.

Bane* M. J., and D. T. Ellwood. (1986). ‘Slipping into and out of Poverty. 
The Dynamics of Spells’. Journal of Human Resources, 21:PP1-23.

Bigsten A. and A. Shimeles. (2004). “Dynamics of poverty in Ethiopia”. 
United Nations University. World Institute for Development Economics 
Research* Research paper No. 2004/39.

Bigsten, A., Kebede* B., Shimele, A. and Taddesse, M. (2003). Growth and 
Poverty Reduction in Ethiopia: Evidence from Household Panel 
Surveys, World Development, 31(1),PP 87-106.

Burgess S. M. and C. Propper. (1998). An Economic Model of Household 
Income Dynamics* with an Application to Poverty Dynamics among 
American Women. CASE paper Centre for Analysis of Social 
Exclusion, CASE/9. 

Chirwa E. W. (2005). “Microeconomic policies and poverty reduction in 
Malawi: Can we infer from panel data”. Global Development 
Network(GDN), research report.

Chirwa* E. W. and Mlachila* M. (2004). Financial Reforms and Interest Rate 
Spreads in the Commercial Banking System in Malawi. IMF Staff 
Papers, 51 (1),PP PP96-122. 

Dercon, S., and P. Krishnan. (2000). ‘Vulnerability, Seasonality, and Poverty 
in Ethiopia’. Journal of Development Studies, 36 (6): 25-53.



<E���� 3� ��	)��� 	4 ����� �� �5 6�	�7� 6���489�� �	�...

Dercon, S. and Krishnan, P. (1998). “Changes in poverty in rural Ethiopia 
1989-1995: Measurement, robustness tests and decomposition”. 
Working Paper Series* 98:7, Centre for the Study of African Economies 
(CSAE), Oxford University.

Duclos, J.Y., A. Araar. (2005). “poverty and equity: measurement, policy and 
estimation eith DAD”. De′partment d’′economique, Universite′ Laval, 
Quebec*  Canada.

Emwanu, T., J. Kanyerezi Bwoogi and J. Muwonge. (1995). “Data Collection 
Problems in Measuring Poverty Levels”. Statistics Department, Ministry 
of Finance and Planning, Uganda.

Ferreira* F. H. G. and Leite* P. G. (2003). Policy Options for Meeting the 
Millennium Development Goals in Brazil: Can Micro-Simulation Help?

Greene, W., (2000). “Econometrics Analysis”, 4th ed., prentice Hall, 
Englewood Cliffs.

Greer, J. and E. Thorbecke. (1986). “A methodology for measuring food 
poverty applied to Kenya”. Journal of Development Economics* vol. 24: 
59–74. 

Hoekman, B., C. Michalopoulos, M. Schiff and D. Tarr (2001). Trade Policy 
and Poverty Alleviation. World Bank Working Paper No. 2733*
Washington DC: World Bank.

Hulme, D., and A. Shepherd (2003). ‘Conceptualizing Chronic Poverty’. 
World Development, 31. (3):PP 403-24.

McKay, A., and D. Lawson. (2003). ‘Assessing the Extent and Nature of 
Chronic Poverty in Low-Income Countries: Issues and Evidence’. World 
Development* 31 (3):PP 425-39.

Okurut F. N., Odwee J.J.A.O. and Adebua A. (2002). “Determinants of 
regional poverty in Uganda”. African Economic Research Consortium 
(AERC) Research Paper 122. 

Pajooyan, J. (1994). “Establishing the poverty line”. Iran Economic Review*
No. 1.

Ravallion* M. and Datt* G. (2002). Why Has Economic Growth Been More 
Pro- Poor in Some States of India Than Others? Journal of Development 
Economics. 68(2),PP 381-400.



����� ��	
������� ��	���� �	� /  ��	���!<F

Stevens, A. H. (1995). ‘Climbing Out of Poverty, falling back in’. NBER 
Working Paper 5390. Cambridge* MA: NBER.

World Bank. (2001). World Development Report 2000/2001: Attacking 
Poverty* New York: Oxford University Press. 

Yaqub, S. (2003). ‘Chronic. Poverty. Scrutinizing Patterns* Correlates and 
Explorations’. CPRC Working Paper 21. Manchester: University of 
Manchester.


