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\� :E)-��N' A$N@/ �#ne $e �" >�d3n' "#2 R# $N� 2NV )-N,"�#2/�1N?#) >W 0NKK*a#WHO (

�$; 6 0Q2/R :, 2-;# A23�,6)-��N' >�NE"FE $N-;)-N, "�#2/�1N?# R# $N�2N3�, 0NKK*a#6
c�r/#$? .23�, :13#2/ "Fg6 Ia�? XW :, 0?$1?"$N, �#F/�N% 2N\, 6 2N;W�" P�#&Q$-HD�

 ���@E�?#.
 f89�+-B! 4�Q2�"1; #� ���@E :E 0/DH`�/FGN3 R# $ 0N;0N; 2N;W�" ��#nN!# A2N_/#"2N_/�*e) 2N/#F�

 �#"F*/10; ���@E $--x� zgF; A(�N, �N��@E )-��N' 2V :E �?# >W :a�B; )�# �" �; �$! .""$Q
Oe" �, 4#$*e ���@E Pq�, 2V 6 �?# ��QR�? 0Q2/R "�#2/�1?# )�$1*E6 P2N;W�" Pq�N, P�e

  .�?# 0!$k;

1.0K;�\a#)1414(



5:(?3('@ 6(?A! )B 'CD4 )EFGH I06)B � IJ)4 K*"=L MN +)EO...7

736(,C1.K*"=L � ?!@6, _EB �SB(6

>�*e �#"F*/ :E :/FQ10; >�./gF� �, A2e" >FG3 $-HD� )-_m*e 6 0!$k; >FG3 $, 2;W�" $-HD� :, :
0; A���@E $, :9F,$; :E "$E I-?$� �#F/�% P#$, 0KJ#2V $B! 2V O� >#F�4#$*e)-��' �, >D3 )�$�

$l; P$�E#2V $B! 2V O� )-_m*e .�?# 0!$k;N, 6 2N;W�" ��#n!# �, :E "$E ~ UdN3 �P$N-Q
 .23�, 4#$*e 0!$k; 2�2g `#"�= :,1; ���@E :E 0��Ft �" Ud3 )-*eDH R# $`6�@� 0N3�/ P�e

[<1%# R#XWC-Y; A#Fe 6 0Q2N/RU7�N?6 6 �#nN,# A|lN? A�#F/�N% 2N\, AR6�AUxN3 A`$N3�\;
�;<?P��*-, �� `�/FG3 )�# $-HD� A23�, "#$!#0; ���@E $,>�N./ 0N_Y_; p�NB1/# `�FNt :, 2/#F�

 �#"F*/) "F3 4"#"2( .

 6(,C732.K*"=L YB"H /"A-3(-, )EEvH "B ?!@6 "* f)%! +CpR(6(C3"N ?QB
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2-2.5:(?3( �B KQ*)4 ,)`*�6 K*"=L +)EO
4R#2/# �, ��8��# �"���@E P$-QA0; cRq #� zKl; 2_� :, 4��3# #21,# �"I-/#".

1.J4R#2/# c6na 6 0=$3 ���@E >"F, �-T.� U,�:>W P$-Q "F% C?F� Ie �_w 6 $B! R$;
?F� Ie 6 "#$!## )-*e $, 6 �?# �-T.� U,�J >#$5�" C6 ]FN^F; ���@E �#2B; ��?

K\1; �� :B@/ �%#"$' �" 4"#F/�% �?$'$? �+B! 42-B= :, .�?# :1!$Q �#$J c�dV# 0%$, f
�#2NB; A"FN% $NM/ �N, 2��, zg#6��N-1%# �" 6 "$N-5, 4R#2N/# (#� �N��@E �#2NB;) zNg#6

zV�t .2e" �#$J 4"#F/�%0; 2-ED� $e#Fg0��Nen-� 2N_E :NEP$Nk= $Ne �" [��N\1;
�?#:B@/ �" 2��,��Ya07F% ."F3)14086 (I-dV)1404n-/ (|�$k� 0N;:NE 2N__E

S��T;[��\1;>�*e zg#6 :B@/ �"`���6$^6$^ 6 �?#`��� 0��Nen-� n-/2_1NLe
:E[$9$, #� $B!0; jNV �=�l1?# �" 0%$, )-_m*e .2__E�TN3 :NE 2N/�#" 2N-ED�

 2��,>6n!# A$@? >�;R �" 4"#F/�% 6 "F% :_�ne $,jV R# �.QR�, R# 2\, 0Q2/R ���@E
."F3 b-l1L; �� 23�, :13#" n-/ #�10NJ<%# `�@Nt 0N%$, �N��=�A>�NLV# A2NeR UN�;)

(�=�_J4R#2/# �, n-/0; ��8��# ���@E )-*T� 6 P$-Q .2,��:/F*/ P#$,:-NtF� `��#6� �"
0;:E "F3�T3:/�-; 2��,P6�:_�ne [�@E 4R#2/# :, 6 4"$E$N, :!�N^# 6 2N_E #� >W

P#$,`$%W"$-5, $M/ �".24R#2/# )�#$,�_,:@-i6 c�r/# P#$, :� ���@E P$-Q6 zNg#6
= c�r/# P#$, :�zY1L; U*4R#2/# :, :E �?# "$! "F% 42+= $, )�# 6 4"F, cRq AP$N-Q

.2_E c#2J# >W
2.4R#2/#:0r_?$M/ R# 4"�@1?# �, :\;�g ���@E P$-Q0N_�" b;#Fg �" "#$!# :d_�# :, :gF� �,

4R#2N/# :N, 0N_ev �Fk� O� ��?#$, "F% zY1L; 6 zg#6 c�dV# :, U*= P#$,P$N-Q
0; "F% ���@E A2/R#"$'�<*= n-/ ]$3 �"0; )�#$,�_, A�?# 423 :1!$�&' $;# )�# P#$, >#F�

4R#2/#."$E 4"�@1?# 0r_?$M/ R# ���@E P$-QR# 6 �N?# 0N\J#6 P$N;# $NB! 2NV �qFNt#
�_? 6 �_e$! A`#"�=0N; UNt�V �Ne:N\;�g �N� 6 [$N= `6�NsJ `�FNt :N, 6 "FN3

0;�"4R#2/# P#$, )�#$,�_, .2�W0; ���@E 6 $B! P$-Q$M/ 6 [$= �#$? :, >#F� R# 0r_?
 �+/W $M/ 6 �!� :\;�g "#$!# #� >W �, C8�$; ���@E A>�./D3 :MV<; �, o{? 6 23 ��Fg

, #�:"."�6W �?

1.0KV)1414(
2.0K;�\a#)1414(
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3.(6� >"FNN, zNN?�_;SPL1 4R#2NN/# P#$NN, �NN��@E P$NN-Q(6� :P#$NN, 0NN@K1T; P�NNe
4R#2/#-QC% P$ (6� :, �+_�# R# 0d� :E "�#" "Fg6 $B!SPL �N?# [6$\;)N�# �" .

 �T3 R# (6��?$'0; O� R�-/ b!� P#$, 2;W�" �#2B; )�$1*E :E "F34"#F/�N%4
��% :\;�g O� �" 4$@/ ��_*^ ��?# �2B��?$' :,P�e A:9F,$;�?$' P�NeON-;

)2MIQ(; :1@Q0"F3.30; p�8/" `��e"Fg 6 O�$��' (6� 6" �, ��E )�#UN-E ."FN3
4R#2/# P#$, O�$��'C% P$-Q$B! �N?�' C?F1;0N; :NMV<; #� �Ne .2N_E4(6� �" �N;#

>#$5�" 6 `��e"Fg)19770N; pq21N?# (2N;W�" A"#$N!# 2N;W�" ��#nN!# �N, :NE "FN3
:;�_.?$' �" 423 >�-, UJ#2V0; ��#n!# n-/ �e 6 2,��)�#$,�_,:N, �8NL/ $�2_*�6$H c"$;

�?�' `�Ft )�# �" .2/�#" P$�q�, 4�!� P�^�B� #$B!�Q2_e"0; :1?" :? >�N+/W �2/FN3
P"#$N!# $M/ )*^ �" (6� )�# �" .�?# $1.-, �� 6 $1*E A$,#$, ���@E �, >�32;W�" :E

; �#$J ��-\; >#F_= :, A423 >�-, ���@E P6�L; >�32;W�" :E0"$-Q.5)�2N, ��E 2_�#$!
#2NN1,# :NNE �NN?# `�FNNtP"�6W$NN, CNN% 6 2NN;W�" )-NN, :NNl,#� R# �" 42NN3 >�NN-,) $NNB!

_.?$':;�, (�e:0; �?"C% A2;W�" P�r, o{? .2�W4"#" �#$NJ AUJ#2NV 2N;W�" �� $B!
0;:lB/ 6 "F3C%) UJ#2V 2;W�" A>W �" :E P#0; P6�L; 0\J#6 2;W�" 6 ($B! A2/F3

,:0; �?"C% >#F_= :, 6 2�W0; ~$l; $B!"F3 .
�#"F*/30; >�./0B!# �FY; 2e"AF*= �FY; 6 "#$!# 0\J#6 2;W�"P"A�N?# 0KJ#2NV 2;W�"

4"$E >�-, :;�_.?$' �" "#$!# :E.2/#:Nl,#� R# A�N?# �2N8; R# �$N= 6 �N8�; z-3 P#�#" :E 0l%
:;�_.?$' �" 423 >�-, 0\J#6 2;W�" 6 UJ#2V 2;W�"Nl% .�N?# 42N3 "�6W$, A�e�N, �2N8; R# :NE 0

 :�6#R45, P#$, A�?# 423 I?� :g�":�" UJ#2V P6�L� :lB/ >"�6W �?"0N\J#6 2N;W�" 6 2N;W
�?#.C% O� 0=$3 ���@E :d_�# :, :gF� �,6 `�/FGN3 R# )-N_m*e 6 �N?# 0!"�Nk� 0N_-= $B!

�-K,�J0N; nN-/ "#$N!# "F% 6 �?# $�&'$-HD� "#$!# P�eA2_N3�, :1N3#" P"�6W$N, >W :N, �8NL/ 2N_/#F�
(6� )�#$,�_,SPL 0N; $M/ ��+i# :, "#$!# "F% :E)6 UN-KY� P#$N, A(2N/R#"$'zN?�_; >W �r_N?

�?#4R#2/# .`��Ne"Fg 6 ON�$��' UN-E (6� 6" $e P�_8; $, f-BY� )�# �" 0=$3 ���@E P$-Q

1. Subjective Poverty Line
2. Minimum Income Question

3. ha6 )+��/)1997(
4. O�$��' U-E)1973(
5. �#$' >#6 6 U/F,��E PW�$!)2001(
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0; :L��B; $5�2d� �, 6 :1!$Q c�r/# .2/F3

6(,C733.MN �SB(6 +"#]! )B) IQ.(� ?!@6, � )A&SPL(

2-3 .�#EcE� �B +2*)O
0; z?�_; �T, )�# >���' �"I-_E 2-ED� I-/#"N, �N� A�; `�=<9# ��?#$, :E :4R#2N/# 0NLE p�NV
 XF���� �, #� 0=$3 ���@E423 :1@Q1, >#$�# $5�" P�e�g :� 6 IJ >�1?# �" :�: 4"�6�-/ �?"

�N+/W 0N%$, :N, :E 2/# :13#" :_-;R )�# �" P"��R `�\a�l; >#$�# R# S��% �" >�/#""�k1J# :18a# .�?#
0; 4��3#."F32

1.4R#2/# 0;F*= `�\a�l; :E P"Fg6 �, P$-Q (6� 6 0=$3 ���@E :, ]F^F; >"#" 2/F-' �;# A:1!$Q `�Ft >#$�# �" $B!SPL

0; $kY_; $^�V :\a�l; :, p�V :, �� >W :, �F,$; .""$Q
2.U-� 6 `$m_�)20004"$E (R#$, #� 2;W�" UJ#2V b,�� (�#$' >#6 6 )-1'�E A �̀1?#$8a�e A`��e"Fg .2/#)1977 R# 4"�@1?# �, (

$B! C% >2-a (6�4"#" �#$J (R#$, "�F; �d�$;W �" #�.2/#`�1?# 6 ���{?# A�#$' >#6)1982 $B! C% 6 >2-a $B! C% :L��B; :, (
0; 0�#&w �8L/0; >�-, 6 2/R#"$' >#6 6 ��_g�e .2_1Le :\;�g �" 2;W�" b�RF� 6 2;W�" :, :1L,#6 $B! C% 6" $e )�# :E 2__E

�#$' >#6 6 ��_g�e �#$')1983% ]#F/# ((6� 6 $B! C4R#2/# P�e C% 6 �+/W )-, :l,#� 6 4"$E >�-, 0^��� `�Ft :, #� P$-Q
�
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) O�$��' U-E1973()*5/$1?# A42Y1; `q��# �"-<?�# U-� A>�%�" UN-� �F-1; 6 `$m_�
 "�F;14 ) �#$N' >#6 6 )-1'�E A`�1?#$8a�e A`��e"Fg A0��'6�# �F.E1977AON�yK, "�FN; �" (

`�1N?# P" >#6 A���{N?# A�#$' >#6)1982�#$N' >#6 6 ��N_g�e A�Nd�$;W "�FN; �" ()1982 �" (
 "�F;8�?<E 6 0��'6�# �F.E)-1'�E AF1/6) ��Q�2/#61984(A�$N! #"W A�N'6�# :N\;�g "�FN; �"

) �#$' >#6 6 U/F, ��E2001   ) )-N.EFa 6 >FN-a#6#� Ap#�2N! :-?6� "�F; �" (2001) 6 (2000 �" (
) �$8_a#" A$1a#6 A:-?6� "�F;2002>FL-? Au�<E A0,F_g P�B�$!W "�F; �" ()2003 "�F; �" (

�F-a ��;Fa�' A)-{-K-!)2003   ) )-N� "�FN; �" F��N? 6 03 A>FL!�1?FQ AO�nd; "�F; �" (2004 A(
2Na#�F� R2N/�/$e 6 pFN_-' �N��FQ#n/q A�FN-a ��;Fa�'1FNd�nd; $+N3 "�FN; �"6A0��N'�;# A)-N.EFa

6$1?F/$��'2 ��d?�Q#"�; "�F; �"4"�6W U*= :, 0��\a�l;.2/#
:;�_N.?$' R# 4"�@1N?# �, `�B-BY� 0%$, >#$�# �" �ne P�Ne��N;W 4�#"# �#F/�N% :Ng"F, 6 :N_�N, 6

l% S��T; I1L-? R# 4"�@1?#:1%#"$' $B! C% "�6W$, :, 0>�*e �;# A2/#:/FQ :E :N1@Q 2N3A:_-N.-'
0*/ XFLY; $^�V f-BY� .2/F3 :N/F*/ P#$,  ) R�6�N.E ��NE1379>�1N?# �" $NB! 0N?�$, P#$N, (

 ) 4"#R2N?# A>�1L�FK, 6 >�1L-?1381�" $NB! "�6W$N, P#$N, (6 0N3�E "#"#2N% A>�Nr��,�vW >�1N?#
P�2-V)13784R#2/# P#$, (I-dV OK-Q 6 >#$�# �" $B! P$-Q4R#2N/# P#$N, P"�N,W�" $NB! P$N-Q

 U-8J )�# R# >#�2/R�; >�1?#2_1Le.

3.� �ER�( ;(?�"c!/?! I&)Q!
0NN; 4"�@1NN?# 4"#" :1NN?" 6" R# fNN-BY� )NN�#:NN, >�Q2_NNL�F/ "FNN% #� 0NNd� :NNE 2NN_E"$NNQ�6W >W P

:1%#"$'0N; :N-+� INJ $+N3 �" #� �#F/�% :g"F, 6 :_�ne :E 0/�?�_3��E f�$9 R# 0;6" 6 2/#A2N__E
,: .�?# 42;W �?" )�#$,�_, #21,#:/F*/ O�808 �F�$+N3 �" IJ $+3 R# P�#F/�%1387f9�N_; R# A

:;�_.?$' 0%$, .2�"$Q :-+� hK1T;, �e :�?�' 0��?��/ U-a"/ �" 6 2/23 [&V �e p6# :/F*/ R# :r-1
"62V429:;�_.?$' �" .�?# :1!$Q �#$J 4"�@1?# "�F; �?�' c"$; R# �e�?$'0��e O-; :, cF?F;)
MIQ���@E >#n-; 6 $B! 2V :d_�# 6 "F, :1!$Q ̀ �Ft (gF� �, �+/W �#2B; :� �+/W >FG3 :, :�?# .

:1%�? )--8� #� $B!:1!$Q :r-1/ �+/W .2/#) )-.EFa 6 >F-a#6#� .�?# fKl; 6 08L/ $B! C% R# 0B-@K� 0\J#6 $B! C% :E 2/#2001 :, (
0; $B! ��LV# $, �#&Q$-HD� U;#F=�#" :, :K*g R# 6 2/R#"$' 4"$E 4��3# 42_�W �" `#��M1/# 6 p�x13# A2;W�" A01;<? A(RF;W A0�#

0; :-?6� �" 0_ev $B! C% 6 2;W�" :l,#� 0,��R�# :, 6 .2/R#"$' �" 0_ev $B! C% :\a�l; :, F��? 036$-e 6 03 0a A>FL!�1?FQ
12:1%#"$' )-� $+3.2/#

1. Palomar Lever, Joaquina, Lanzagorta Piñol, Nuria and Jorge Hernández Uralde (2004)
2. Lokshin, Michael, Umapathi, Nithin and Stefano Paternostro (2006)
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 0%$,�?$'2_/�; �e#F/�% S��T; 6 2;W�" A�#F/�% 2\, AUx3 ]F/0�#�#" )13#" A� 0��e2_/�; 6 pn_;
:;�_.?$' �" Ux3 ]F/ 6" $e )13#" �� A01a6" �� 0tFk% �T, Ux3 )13#" A)-3�; 423 ~$l; �e

6 :8NLE A42N_/#� A0N5_e$! A0;�M1/# A0;�M/ AR�6�.E U�;) Uw�.; ]#F/# R# )-_m*e ."F, 2N_/�; (>W
 .�?# 423 42-?$' :/F*/ O� R# f-BY� )�# �"490���0; 4"�@1?# n-/ 0 >�?�_3��E $M/ $�R :E "F3

, 6 ��;W 4�#"#:�" :/�e�; �F9IJ >�1?#, (0��1?6� 6 P$+3): 4�; $e :l,#� )�# �" .�?# 42;W �?"
456 P$+N3 :/F*/504�N; �" �Ne�#F/�% "�#FN; :N*e �" :NE) 0��1N?6� :N/F*/$N--x� hNK1T; P�Ne
0;0; �_�nQ A(2__E4"#" )�# .2/F3 �eR#$+;4�;��p�N? 4�; )*+,1387 "$NQ   .�N?# 42N3 P�6W

UER#4"#" )�# P�e490 A"�F;207�" 6 42N3 >�N-, �Ne$-x1; :N*e :NE 4"FN, 0��1?6� >W "�F;53
 )-_m*e ."�#2/ "Fg6 �#F/�% 2;W�" 4R#2/# CB! "�F;183"FNg6 �Ne$-x1; :N*e P#$N, P$+3 :/F*/

 �" 6 "�#"47�" $-x1; 4R#2/# P$+3 "�F;P#�#" fN-BY� )�# )�#$,�_, ."�#2/ "Fg6 �#F/�% 2;W260
 6 0��1?6� 4"#"230 P$+3 4"#"�?#R# CNB! 0/F-N?$Q� (6� �" :N18a# .2076 0��1N?6� :N/F*/

183 ��\*g) P$+3 :/F*/390�" 6 ("�F; UNE R# >F-?$Q� $-w490 ) "�FN;2606 0��1N?6� 4"#"
230 .�?# 423 4"�@1?# (P$+3 4"#"

�?Z /1.(�3C73 ,(?QH) I06)B ,6C! �3C73 �, 6, 6(C3"N ?QB I]93 � w$S! I3(�()&
6(C3"N ?QB 15)=3 25)=3 35)=3 45)=3 55)=3 65)=3 75)=3 85)=3 95)=3 10d"B �B 5)=3

 0/#6#$!
 2\, fKl;
 �" �#F/�%
p6# :/F*/

70 77 90 100 56 20 12 3 1 2

 08L/ 0/#6#$!
 �#F/�% 2\,

"p6# :/F*/ �
163/0 1795/0 2098/0 233/0 1305/0 0455/0 028/0 007/0 0023/0 004/0

 0/#6#$!
 2\, fKl;
 �" �#F/�%
c6" :/F*/

24 71 89 118 91 59 28 7 1 2

 08L/ 0/#6#$!
 �#F/�% 2\,
c6" :/F*/ �"

04898/0 1449/0 1816/0 241/0 1857/0 1204/0 0571/0 0143/0 002/0 004/0

&%D; :4"#"f-BY� P�e
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0_1@Q�?$' :, :/�e�; :E P"#$!# :E �?#:1@Q �?�' �e 4"FN, `6�@1; A2/#0��Ne�#F/�% 0N_\� A2N/#
:1@Q �?�' $+; 4�; �" :E4�; $5�" 6 >�,W 4�; P�e�#F/�% R# $-w 2/# �e2_1LefNKl; 6 08L/ 0/#6#$! .

 p62g �" :/F*/ ]F/ 6" �" �#F/�% 2\,14"�6W.�?# 423

3-1 .5:(?3( /?!'@ WE$<H � K*"=L +)EO
0;-/ ���@E P#$, >#F�CN% 2N_/�*e 6 "$NE 0?�?�_3 0\,�� n4R#2N/# :N, $NB!   .�N%#"$' >W P$N-Q

, )-_m*egF� �(6� �" :d_�# :, : P�eSPL0;F�CN% $N, �#&NQ$H# UN;#F= UN-KY� :N, >#nN-/ $NB!
%#"$'0; p�8/" (6� 6" �r_�# �" A�"F3.6#p2; R# p P�e4R#2/# P#$, 4"�? R# c6" 6 ���@E P$-Q

p2;42-m-' P�e0; 4"�@1?# >W $, �#&Q$H# U;#F= U-KY� P#$, $� p62g) "F32 "�\,# A 42N3 :1@Q #�
0; >�./   .(2e"

/�?Z2.'C!:@ +"�)Ev-!"�+/?! 6, KQ*)4 K*"=Lx$-b! +"�

)Ev-! i"3 W=-9! +"�)Ev-!  )p3"EB f�)y
"�)Ev-! ! +"�)Ev-!W=-9

YN=Y/N �#F/�% :/#$? 2;W�" Y �#F/�% 2;W�"
LYN=LOG(YN) �#F/�% :/#$? 2;W�" I1���5a LY=LOG(Y) �#F/�% 2;W�" I1���5a

LN=LOG(N) �#F/�% 2\, I1���5a N �#F/�% 2\,

LEDU=LOG(EDU)
 �?$'$? "#F? |l? I1���5a

�#F/�% EDU
 �?$'$? "#F? |l?

�#F/�%
LAGE=LOG(AGE) I1���5a�#F/�% �?$'$? )? AGE �#F/�% �?$'$? )?

LHEA=LOG(HED)
 �;<? |l? I1���5a

�#F/�% �?$'$? HEA
 �?$'$? �;<? |l?

�#F/�%
JOBCALTURE 05_e$! Ux3 )13#" MAR 1;D>"F, Ue

JOBAGRI PR�6�.E Ux3 )13#" HOU :/�% )13#"
JOBTRA UB/ 6 U*V Ux3 )13#" JOBPRI "#RW Ux3 )13#"

JOBTRAD
 6 (6$! 6 2�$% Ux3 )13#"

`��r� JOBGOV 01a6" Ux3 )13#"

JOBMILI 0;�M/ Ux3 )13#" CAR  )13#")-3�;
&%D;:4"#"f-BY� P�e
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p2;, :-a6# P�e ::2_1Le $�R `�Ft

)1()log()()log()()()log( ncycck !"!"# 321

)2(
)log()()log()(

)log()()log()()()log(

educagec

ncycck

!"!"
!"!"#

54
321

)3(
urbcageceduc

ncycck

!"!"!"
!"!"#

)()log()()log()(

)log()()log()()()log(

654
321

)4(
jobgovcjobpric

marcheacagec

houccarceduc

ncycck

!"!"
!"!"!"

!"!"!"
!"!"#

)()(

)()log()()log()(

)()()log()(

)log()()log()()()log(

1110
987

654
321

)5(

jobmilicjobtraadcjobtrac

jobagricjobcalturc

marcheaccarc

houcageceduc

ncycck

!"!"!"
"!"!"
!"!"!"

!"!"!"
!"!"#

)()()(

)()(

)()log()()(

)()log()()log()(

)log()()log()()()log(

151413
1212

11109
654

321

) p2; �"1(A�#F/�% ���@E I1���5a b,�� $-x1;log(k)�?#2N;W�" I1���N5a AUB1NL; P�Ne$-x1; 6
�#F/�%log(y)�#F/�% 2\, I1���5a 6log(n)2_1Le) p2; .2(A ) p2N; >�*e1:NE 4"FN, ( >6nN!#$N,

 )NN? I1���NN5a $NN-x1; 6" R# 0NNK8J UB1NNL; P�Ne$-x1;log(age) �#F/�NN% �NN?$'$? "#FNN? I1���NN5a 6
log(edu) R# �#F/�% �?$'$? "#F? |l? .�?# 4"$E 4"�@1?# n-/0�N�6 :Ng�":NE 42N3 P2N_,0

0, 6 >"F, "#F?6�F!0; >�./ #� >"F, q�, :, o/�L-a��NYa �N��@E �" #� 0��/FGN3 )�#$,�N_,) 2e"
0;) p2; .(2_E3) p2; >�*e (2; >"$E :!�^# �, ( >"F, P$+3 $-x1�?# 4"#" �N, :EP�Ne3890��N�

0; >F;RW) p2; ."F34 p2; >�*e ()2 (�?#UB1L; $-x1; 2_� :E   .�N?# 42N3 :!�N^# >W :, $5�"
eD1; :R# 2_���8= �+_�#  ) �#F/�N% �N?$'$? >"F, Umar)-N3�; )1N3#" A()car0NdK; pnN_; )1N3#" A(

)hou   ) UxNN3 0=FNN/ )1NN3#" A(job 0NN1a6" UxNNN3 A()jobgov 0NNtFk% 6 ()jobpri $NNN-x1; 6 (
�#F/�% �?$'$? �;<? |l? 0*1���5aloghea)0N/#6� 6 0NV6� �;<N? C�#$3 $-%# $-x1; .(

 R# #� �#F/�% �?$'$?1 ��5(XF% 0K-% 6 XF% Ap�;$/ A2, A2, 0K-%):g�"    .�N?# 4"$NE P2N_,
p2; O*E �, )*^ �"p2; A�e P�e5 ��8K1T; P�e$-x1; >"6n!# �, 6)423 S#$T1?# (h  .2N/# oN'

p2;) P�e5) A(6(6)7) p2; >�*e A(4/W �" :E 2_1Le (1; A�#F/�% �?$'$? )? $-x1; �+De >"F, U
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�� 6lT*e �K= :, 6" $e423 [&V 0.2/#) p2;8) p2; n-/ (4 (�?#UxN3 $N-x1; 6" P�Ng :, :E
 ) 0N5_e$! Ux3 P�e$-x1; 0;F*= 6 0tFk%jobcalture  ) `��Nr� UxN3 A(jobtrad R�6�N.E A(

)jobagri) UB/ 6 U*V 6 0Q2_/#� A(jobtra 0;�NM/ Ux3 6 ()jobmili�N,  .�N?# 42N3 4"#" �#$NJ (
 p2; O*E)8( >"6n!# 6 $5�"p2N; AR�N-/ "�FN; P�Ne$-x1;P�Ne)9(�N�)12(42N3 S#$T1N?#  .2N/#
p2; )�#$,�_,) P�e96 ()10n-/ ( p2; >�*e)8( �?# )? I1���5a $-x1; CB! 66 �#F/�N% �N?$'$?

eD1;�N?# 42N3 [&NV �+/W R# >"F, U. p2N; ) P�Ne11) 6 (12p2N; >�N*e A()8( �N?#>W �" :NE
, U�28� �#F/�% 2;W�" 6 ���@E )N? I1���5a 0d� �" 6 423 :/#$? :[&NV nN-/ �#F/�N% �N?$'$?

 p2; �" .�?# 423)4( ��)12(G34R#2N/# �" �#F/�N% R# P$1.-, `�/FN3 ��NYa �N��@E P$N-Q 6 42
4"#" R# n-/ ���@E b,�� >F;RW P#$, P�e429 .�?# 423 4"�@1?# 0���>�*e )*^ �"4��N3# :E :/FQ

4R#2/# P#$, 23C% �� ���@E P$-Q0; 4"�@1?# (6� 6" R# 0_ev $B! :"F31- O�$��' U-E (6�
2-.`��e"Fg (6�

3-2 .5:(?3(MN +)EOU*)H"� WEL e�6 :( IJ)4 )A&
O� (6� )�# �"?F1; ��,, �#F/�% ���@E C:0; �?"O� 6 2�W   .:/#$N? �N��@E ��, 4R#2N/#P�Ne

�F,$;>W :,:/F*/ R# 4"�@1?# �,6" P�e p62g �" :/�Q3.�?# 423 >�-,

 /�?Z3.5:(?3(0C-! )A& MN +)EO1. '"-0( � "-0�6 8)j4 6, �3()0 � M

?y(�)'"!CH(i�, �3C73 �3C73
/�(

1. +"�"-0�6 )j41.1. '"-0(1. )j4
?F1;�#F/�% ���@E C512619724347617959682251

�#F/�% ���@E :/�-;500000600000500000500000
?F1;:/#$? ���@E C144197184531163168254676

:/#$? ���@E :/�-;125000150000150000175000
?F1;:/F*/ �" �#F/�% 2\, C155/4942/3079/432/3

:/F*/ �" �#F/�% 2\, :/�-;4443
f-BY� 0?�$, "�F; :/F*/ :&%D;
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3-3 .5:(?3(;6"�,CZ e�6 :( K*"=L +)EO
 p2; #21,# A(6� )�# �")1(0; :13F/ $�R `�Ft :,:"F3

)1()log()()log()()()log( ncycck !"!"# 321

0; 4"#" �#$J �#F/�% ���@E I1���5a A�#F/�% 2;W�" I1���5a P�g :, o{?"F3:

)2()log()()log()()()log( nckcck !"!"# 321

�5/WUV :/#$? ���@E :, �8L/ :a"�\; 40;"F3.

)3()log()()()log()()log( ncckck !"#!$ 312

)4()log()()())()(log( nccck !"#$ 3121

)5()(

)log()()(
)log( 21

21
c

ncc
k

$
!"

#

)6()(

)log()()(
exp( 21

31
c

ncc
k

$
"

#

:a"�\; :m/�_�)1(4"#" R# 4"�@1?# �, P�e207)-N*T� INJ >�1N?# �" 0��1N?6� 0��N�b,�N� A"FN3 4"R
, $�R `�Ft :, �#F/�% ���@E:0; �?":2�W

)7(ln/// 325960033582904841048 "!"# lylk

)8(ln/// 325960033582904841048 "!"# lylk

)9(484104832596003358290 /ln// "!#!$ lklk

)10(4841048325960033582901 /ln/)/( "!#$lkn

)11(484104832596006641710 /ln// "#lk

)12(6641700
48410483259600

/

/ln/ "!
#lkn

 p62g44R#2/#C% P$-Q(6� R# 0_ev $B! 6" R# 4"�@1?# �, IJ >�1?# 6 �1?6� A$+3 �" `��e"Fg
0; >�./ #� 4"#" ]F/N, z�#$N^ :NE �N?# 0a�V �" )�# 6 2e":P��N;W ��N81=# P#�#" 42N;W �N?"
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2_1Le.

 /�?Z4.5:(?3(MN +)EO�3C73 "B ;6"�,CZ e�6 :( )A&�3"O�, +"�
�AS#!MN I*"j3 �SB(6B )A&�5?!@ K0,�3C73 ,(?QH

_;0��1?6� f9�)
/

/ln/
exp( 6641710

4841833820 "!
#k

4"#" 0��1?6� P�e
c6" :/F*/ R#

)207(

P $+3 f9�_;)
/

/ln/
exp( 5942080

83914172554300 "!
#k

#"4" R# P$+3 P�e
c6" :/F*/)183(

IJ $+3)
/

/ln/
exp( 5305050

96705962184590 "!
#k

4"#"R# IJ $+3 P�e
6# :/F*/)  p429(

IJ >�1?#)
/

/ln/
exp( 6135570

96618972918880 "!
#k

4"#"?# P�e R# 0/�1
6" :/F*/) c389(

 :&%D;4"#"f-BY� P�e

 /�?Z5 .;6"�,CZ e�6 :( 5,"=-0( "B 1. +"�"-0�6 � '"-0( 8)j4 6, 5?4 ,6�@)B K*"=L

 ?QB "B
6(C3"N

 6(C3"N K*"=L
 "B 1. +"�"-0�6
 ;�"=-! +"�?QB

5,(, "B +"�
207I*"H

 6(C3"N K*"=L
 "B 1. '"-0(

 ;�"=-! +"�?QB
5,(, "B +"�
398I*"H

 6(C3"N K*"=L
 "B 1. )j4

 ;�"=-! +"�?QB
5,(, "B +"�
183I*"H

 6(C3"N K*"=L
 "B 1. )j4

 ;�"=-! +"�?QB
5,(, "B +"�
429I*"H

1 352910 435224 536374 505287
2 411373 502236 610474 571971
3 449964 546122 658478 614987
4 479521 579566 694809 647456
5 503777 606901 724365 673816
6 524504 630209 749445 696149
7 542693 650604 771326 715608
8 558957 668803 790796 732903

&%D;1!�� ::f-BY� P�e

p62g5"�6W$, ���@E >#n-; A �" `��e"Fg (6� ��?#$, #� 4$@/ �.e �� O� P�e�#F/�% 423
/F*/ ]F/ 6" ��?#$, #� >�1?# 6 �1?6� A$+3, $M/ "�F; ::>�*e .�?# 4"�6W �?" 42e�.; :E :/FQ
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0;���@E "F308-N3 �N, 0N.�#n!# P2N/6� >�1N?# �" INe 6 �1N?6� �" INe $+N3 �" Ie �#F/�% P�e
:13#" 42_e�E  .2/#

3-4. ^CSN �ER�( WE$<H � �*2gH"j3@ )B 'CD4 )EFGH � K*"=L
 )�# �"A�T,�LT/# ���@E �Fl% :L��B; 6 U-KY� :,4R#2/42N3 :1%#"$' $5�2d� �, 423 P$-Q

3 $-HD� :;#"# �" 60; �#$J `6�sJ "�F; ���@E $, >FG"$-Q.
1.0; 42e�.; :E :/F5/�*eA"F3:/�-e�; ���@E4R#2/# �" 4$@/ ��+� �#F/�% O� 423 P$-Q

)-,�; (6� 6" R# 4"�@1?# �, IJ P�e�1?6�479521 ��512619 P$+3 f9�_; �" 6 >�;F�
)-,�;694809 ��724347p�N? �" >�N;F�1387 �N?#4R#2N/# :KNt�! 66" )-,�N; P$N-Q

 O�$��' U-E (6�30��40 >�;F� �#ne�?#.

 /�?Z6.e�6 �, :( 1. '"-0( 8+)j4 8I*"-0�6 Iy(C3 6, 6(C3"N K*"=L 5:(?3(
 6(C3"N K*"=L

 ?QB "B 1. I*"-0�6
45,(, "B +"�

207I*"H

 6(C3"N K*"=L
1. '"-0( ?QB "B )B4

5,(, "B +"�
398I*"H

 6(C3"N K*"=L
 ?QB "B 1. )j44 "B

5,(, +"�
183I*"H

 6(C3"N K*"=L
 ?QB "B 1. )j44 "B

5,(, +"�
429I*"H

`��e"Fg (6�479521579566694809647456
 U-E (6�

O�$��'512619617959724347682251

&%D;:4"#"f-BY� P�e

2. R# :/#$? ���@E �#F/�% O� P#$, `��e"Fg (6�8$,#$, 4$@/123687P#$N, 6 >�N;F�
 $,#$, 4$@/ O� �#F/�% O�356943A�?# ]F/ 6" �" O�$��' U-E ���@E :E 0a�V �"

 $,#$, �#F/�%144197 >�;F��?#:!$Nt ��NYa UN-a" :N, `6�@� )�# .�" ��N-B; :N, P�Ne
 O�$��' U-E (6� �" >W ��Ya c2= 6 `��e"Fg (6��?#S��NT; R# P��-L, 0_\� .

e�; u$1.; :/�%n{3W O� "Fg6 2_/�* 4$@/ �.e �� ��+� AO� �#F/�% )-,�?#�N, :NE
:_�ne �#F/�% ��-B; ��#n!#0; �e�E `��e"Fg (6� :/#$? P�e.2,��

3. p�*1V# �, )-5/�-; :-^$! >F;RW95/0�; P�#"�_\; `6�@�:N/F*/ �" )-5/�N-; ]F/ 6" )-,
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6" 6 p6#�D� #� c0*/ 2-, j��1/ .2_E:p62g �" :-^$! >F;RW R# 42;W �?"7 �?# 42;W
0; "� `6�@� >"F, �#"�_\; :-^$! 6A"F3p62Ng `q�*1V# #$�R2/0 A6/0R# $N1Q�n, 6

05/02_1Le0; )�#$,�_, .)-5/�N-; :NE I-N3�, :1N3#" �#F/�N% ���@E R# :/F*/ ]F/ 6" >#F�
 0d�682251P$5�" 63/696964 ��8/724347 .23�, >�;F�

 /�?Z7.�, �3C73 _Ep3"E! �B K]93 /�( +)j4 �3C73 _Ep3"E! 'C!:@i
Hypothesis Testing for K

Included observations: 230

Test of Hypothesis: Mean =  682251.0

Sample Mean =  724347.8

Sample Std. Dev. =  498485.3

MethodValueProbability

t-statistic1.2807400.2016

Hypothesis Testing for K

Included observations: 182

Test of Hypothesis: Mean =  682251.0

Sample Mean =  695879.1

Sample Std. Dev. =  357897.6

MethodValueProbability

t-statistic0.5137040.6081

 /�?Z8.9*"A!MN �1. +"�"-0�6 � '"-0( 8)j4 6, U*)H"� WEL � ;6"�,CZ e�6 :( )A&
 6(C3"N K*"=L
 "B 1. +"�"-0�6

5,(, +"�207I*"H

 6(C3"N K*"=L
 "B 1. '"-0(

5,(, +"�398I*"H

 )j4 6(C3"N K*"=L
5,(, "B 1. +"�

183I*"H

 )j4 6(C3"N K*"=L
5,(, "B 1. +"�

429I*"H
4R#2/# ���@E P$-Q

 �,`��e"Fg (6�
6/4795203/5795663/6948098/647455

4R#2/# �, ���@E P$-Q
O�$��' U-E (6�

512619617959724347682251

(6� 6" `6�@�4/330987/383927/295372/34795
 �" �#F/�% :/�-;/:/F*4443

 �" �#F/�% 2\, C?F1;
:/F*/

155/4079/4942/332/3
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4. :E :/F5/�*e.-'$14R#2/# �" A23 4��3#C% P$-Q(6� R# $B!P�NeSPL 0N; A�N, >#FN�
gF�0Qy�6 :, : :, :E P"#$!# P�e�?$' P�Ne :;�_N.?$':N1@Q �N?�' �Ne N/#UN-KY� :N, A2

C% $, �#&Q$H# U;#F=�N��@E $N, >FGN3 $-HD� 0?�$, P#$, (6� )�# 6 �%#"$' n-/ $B!
 z?�_; �\�$3�?# .P#$,$N, >FGN3 $-HD� 0?�$,6 �\�$N3 �N��@Ep2N; "�6W$N,A�Ne

�?# 423 p�8/" $�R P�e$-L;:
$F� �,g Ao/�N��#6 0/�L*e�/ "Fg6 :, :42N3 4"�@1N?# �N�#6 (6� R# >W bN!� P#$N,

�?# P#$,):/F*/ p62g9 b!� p2; o/���#6 0/�L*e�/)4(0; >�./ #�  .(2e"
$$,#��! (6� R# 4"�@1?# �,-p2N; �" :NE 2N3 42e�N.; $,FNKQFN? P�Ne c�" 2N\, :N,

 :E 0��+/WeD� 6 �#F/�% �?$'$? )? $-x1; 6" 2\, �, Up2N; 2_N3�, �Nrd� �#F/�N%
lT*e ���"0; 0 6 "F3)�#$,�_,423 [&V �e$-x1; 0%$, .2/#

4 ./?! e:()BI*"j3 z*"-3 )E9=H � "�
 p62g10 p2; :? "�6W$, j��1/)1(��)3(N, �Ne$-x1; :!�^# 6 [&V R# :E) #�:N;W �N?" �" A(42

hK1T; P�eF���_?4"#")0; >�./ (IJ $+3 6 0/�1?# A0��1?6� AP$+3 P�e p62g >W R# o' .2e"
11 "�6W$, j��1/ :, p2;)4( ��)11(4"#" R# 4"�@1?# �, P�e429.�?# :1%#"$' P$+3 0���

4-1./?! IB)gH 'C!:@ z*"-3"�
1.p2; 0;�*� �" ��81=# P#�#" 6 �8�; �28; R# �$= �e)-N, >W 4"62NY; 6 4"F, P��;W4/6

 ��7/8�?#.

2.�" z�$^P#�#" 6 �N8�; INJ >�1N?# 6 �1?6� A$+3 �" �#F/�% ���@E b,�� �" �#F/�% 2;W
p2N; >�N-; �" >W :N, �8NL/ �#F/�% ���@E �.E 6 4"F, P��;W ��81=#�" hNK1T; P�Ne

 R# �1?6� "�F;31/0 ��33/0 R# $+3 "�F; �"39/0 ��40/0 �" 4"#"183 6 0���40/0 �N�
43/0 4"#" �"429, 0���:)-N, nN-/ INJ >�1N?# "�F; �" 6 �?# 42;W �?"35/0�N�38/0

,:.�?# 42;W �?"
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/�?Z9./?! l3"*6(� I3"97�"3 Y&6
White Heteroskedasticity Test:

F-statistic697716/1Probability048745/0
Obs*R-squared90577/24Probability051223/0

Test Equation:
Dependent Variable: RESID^2

Method: Least Squares
Sample: 4281

Included observations: 421
White Heteroskedasticity-Consistent Standard Errors & Covariance

VariableCoefficientStd. Errort-StatisticProb.

C97886/18968870/5179640/30016/0
LY373783/2-787082/0015927/3-0027/0

LY^2091107/0031144/0925387/20036/0
LN061699/0-149734/0412059/0-6805/0

LN^2031727/0-064137/0494678/0-6211/0
LEDU1293956/0149370/0967974/10498/0

LEDU1^2136202/0-070353/0935990/1-0536/0
CAR050334/0066246/0759809/04478/0
HOU013435/0052311/0256833/07974/0

LHEA126078/0-362548/0347757/0-7282/0
LHEA^2011248/0190218/0059135/09529/0
LAGE835838/1-851982/0991283/0-3221/0

LAGE^2261045/0257358/0014327/13110/0
MAR061642/0121565/0507070/06124/0

JOBPRI062052/0-141560/0438347/0-6614/0
JOBGOV048995/0-137065/0357462/0-7209/0
R-squared059159/0Mean dependent var284905/0

Adjusted R-squared024313/0S.D. dependent var563040/0
S.E. of regression556153/0Akaike info criterion701717/1
Sum squared resid2690/125Schwarz criterion855356/1

Log likelihood2114/342-F-statistic697716/1
Durbin-Watson stat967067/1Prob(F-statistic)048745/0
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 /�?Z10."=L 1-*6"pR 'CE0)O6 'C!:@ z*"-3?!@6, 86(C3"N ?QB 1-*6"pR +�6 )B 6(C3"N K* ,(C0 8
_0 �1. '"-0( � "-0�6 8)j4 6, 6(C3"N K0)�)0

) /?!3() /?!2() /?!1(I<E\CH +"�)Ev-!
C*6"#0+

)1(
 +C*6"#0

)4(
 +C*6"#0

)3(
 +C*6"#0

)2(
 +C*6"#0

)1(
 +C*6"#0

)4(
 +C*6"#0

)3(
 +C*6"#0

)2(
+C*6"#0

)1($-b! +"�C*6"#0x

931463/7
)33721/16(

695880/7
)07525/16(

795190/6
)70474/10(

165450/7
)3974/10(

79181/8
)496/13(

966189/7
)44639/20(

380894/7
)89419/10(

882458/7
)73975/10(

484104/8
)90857/17(

28; R# �$=�

356590/0
)27814/10(

371878/0
)76268/10(

424631/0
)54593/10(

390178/0
)745479/6(

31683/0
)07808/7(

386443/0
)22140/11(

436175/0
)18324/8(

401895/0
)855141/6(

335829/0
)560792/7(

�#F/�% 2;W�" I1���5a

301063/0
)698146/5(

301573/0
)542934/5(

180263/0
)909167/2(

256492/0
)074161/4(

32523/0
)33125/4(

291888/0
)266121/5(

223251/0
)662114/4(

261945/0
)167046/4(

325960/0
)117584/4(

 I1���5a�#F/�% 2\,

032780/0
)339865/2(

044240/0
)193080/3(

130091/0
)100777/2(

031126/0
)624189/1(

04074/0
)03545/2(

 "#F? jl? I1���5a
�#F/�% �?$'$?

067239/0
)10935/1(

085908/0
418283/1

172986/0
384818/1

205581/0
897348/1

04134/0-
54910/0-

 �?$'$? )? I1���5a
�#F/�%

119820/0
)279682/3(

>"F, P$+3

584721/0572293/0282651/0463378/0622218/0559418/0274165/0447187/0609899/02R

c6" :/F*/
0/�1?#

c6" :/F*/
0/�1?#

 p6# :/F*/
IJ $+3

F*/ c6" :/
P$+3

 c6" :/F*/
0��1?6�

c6" :/F*/
0/�1?#

 p6# :/F*/
IJ $+3

 c6" :/F*/
P$+3

 c6" :/F*/
0��1?6�

N:/F*/ IrV =

5374/114-2868/120-9721/344-77539/61-03058/48-6833/126-4946/347-86982/64-35194/51-Loglikelihood

8675/1074526/12807/021033/3817512/836920/24580359/724705/159F-statistic

&%D;f-BY� ̀ �8?�Y; :

3.p2; �" �#F/�% 2\, z�$^P#�#" 6 �N8�; INJ >�1N?# 6 �1N?6� A$+N3 �" $NM/ "�FN; P�e
�% ���@E �.E .�?# P��;W ��81=#4"#" �" �#F/�N% 2N\, :N, �8NL/ �#F/P�Ne2070��N�

IJ P�e�1?6�32/04"#" �" P�e398 >�1?# 0��� )-, IJ29/0�N�30/06 42N3 4"#" >�N./
4"#" �" P�e183 R# ��;W 4�#"# P$+3 0���25/0 ��26/04"#" �" 6 P�e429 R# 0���17/0

 ��22/0,: .�?# 42;W �?"
4.�" >W �#2NB; 6 P��N;W ��N81=# P#�#" �N��@E :1NL,#6 $N-x1; :, �8L/ "#F? |l? z�$^

 �e�1?6�32 >�1?# �" A%32 �� %44�" A % �e$+331 )-, IJ $+3 �" 6 %13 �� %25 %�?#.
5.�N8�; >�1N?# 6 $+N3 �" 6 0N@_; �1N?6� �" �#F/�N% �N?$'$? )? z�#$^ �N?#�N;# �"

��N81=# R# �e$+N3 �" z�$N^ )N�# :NE 0a�V �" A4"F8/ P��;W ��81=# P#�#" >�1?# 6 �1?6�
 )-, >W �.E 6 4"F, �#"�F%$, P��;W20/0 ��24/0,:.�?# 42;W �?"

6.^6 4"FN, P��N;W ��N81=# P#�#" 6 �N8�; >"F, 0��1?6� U,�B; �" >"F, P$+3 $-x1; z�$
 n-/ �#2B; )�#11/0,:.�?# 42;W �?"
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 /�?Z11. /?! 6, 6(C3"N K*"=L 'C!:@ z*"-3)4( "H)10(6(C3"N K0)�)0�"�)Ev-! )p*,1

?! /)12(/?!
)11(/?!)10() /?!9() /?!8(/?!)7() /?!6(?!/)5() /?!4( +"�)Ev-!

I<E\CH
473804/6
803801/7

053385/6
69966/10

773075/6
)273383/8(

591113/7
66503/10

806749/6
)262898/8(

371975/7
)69612/10(

677970/6
)161291/8(

397905/7
)64490/10(

696477/6
)111423/8(�28; R# �$=

400487/0
)931595/6(

400288/0
)026149/7(

393119/0
)752147/6(

414950/0
)512535/7(

409643/0
)254428/7(

408256/0
)352038/7(

402847/0
)081063/7(

 2;W�" I1���5a
�#F/�%

510041/0
63272/10

515475/0
06523/11

 2;W�" I1���5a
:/#$?

192163/0
)754613/2(

167935/0
441522/2

096697/0
)112600/1(

236052/0
)431055/4(

175096/0
)518155/2(

138096/0
)973683/1(

075841/0
)870103/0(

 I1���5a�#F/�% 2\,

230988/0
754316/3

249490/0
195156/4

252060/0
)154834/4(

201992/0
327274/3

240175/0
)847911/3(

145300/0
)634689/2(

177043/0
)917902/2(

171760/0
)306399/2(

163763/0
)622388/2(

l? I1���5a| "#F?
�#F/�% �?$'$?

059544/0
086556/1

052544/0
963492/0

109209/0
)032109/2(

122939/0
232322/2

118014/0
)156021/2(

108042/0
)988538/1(

104228/0
)924832/1(

116058/0
106331/2

112253/0
)046493/2(

 )13#")-3�;

117094/0-
070379/2-

13425/0-
42309/2-

06638/0-
)18912/1-(

03485/0-
63029/0-

06020/0-
)08541/1-(

04274/0-
)76399/0-(

06351/0-
)14283/1-(

03557/0-
)63905/0-(

05652/0-
)02694/1-(

:/�% )13#"

077993/0-
928588/0-

06097/0-
74640/0-

050119/0-
)61276/0-(

10319/0-
28692/1-

06780/0-
)82803/0-(

07879/0-
)95514/0-(

047976/0-
)557368/0-(

09835/0-
)18452/1-(

067329/0-
)777963/0-(

l? I1���5a|
 �?$'$? �;<?

�#F/�%
098704/0-
788950/0-

246862/0
761340/1

249708/0
)721584/1(

215050/0
)473086/1(

217402/0
)447542/1(

 )? I1���5a
�#F/�% �?$'$?

111192/0-
039375/1-

13483/0-
31944/1-

205420/0
791707/1

207405/0
)799205/1(

211330/0
)852880/1(

212695/0
)861818/1(

1;D>"F, Ue

147704/0
)207607/1(

160857/0
)296118/1(

163597/0
)296519/1(

176996/0
)383650/1(

"#RW Ux3 )13#"

126919/0
)997198/0(

122917/0
)957800/0(

142111/0
)089053/1(

138163/0
)049988/1(01a6" Ux3 )13#"

261188/0-
162829/3-

27069/0-
25156/3-

274962/0-
)47982/3-(

25445/0-
13662/3-

27552/0-
)48191/3-(

 Ux3 )13#"
05_e$!

156599/0-
871919/0-

15764/0-
92171/0-

131918/0-
)82047/0-(

10174/0-
49101/0-

09422/0-
)49117/0-(

 Ux3 )13#"
PR�6�.E

247953/0-
372616/1-

24137/0-
34822/1-

239728/0-
)26855/1-(

26314/0-
35116/1-

25044/0-
)28880/1-(

 6 U*V Ux3 )13#"
UB/

089334/0-
915065/0-

08947/0-
916/0-

062345/0-
)66562/0-(

0487/0 -
51195/0-

04164/0-
)43904/0-(

 2�$% Ux3 )13#"
`��r� 6 (6$! 6

043772/0
253113/0

042998/0
243687/0

025314/0
160384/0

030028/0
216673/0

025716/0
)182194/0(

 0;�M/ Ux3 )13#"
]�!" 6

454967/0454139/0313935/0313935/0320583/0288039/0292170/0295069/0299291/02R

/F*/p6# :p6# :/F*/p6# :/F*/p6# :/F*/p6# :/F*/p6# :/F*/p6# :/F*/p6# :/F*/p6# :/F*/N:/F*/ IrV =
1981/335-032/342-6238/328-6238/328-5743/326-4231/336-3342/334-3342/334-0697/333-Loglikelihood

&%D;f-BY� `�8?�Y; :

7.6� 6 0V6� �;<? |l? :l,#� z�$^��N81=# $NM/ R# �N��@E 6 �#F/�N% �N?$'$? 0N/#
.�L-/ �#"�_\; P��;W

1. :R# 2_���8= �e$-x1; $5�"0tFk% �T, Ux3 )13#" A0dK; :/�% )13#" A)-3�; )13#"���#F/�% �?$'$? �;<? |l? 6 >"F, UeD1; A01a6"
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8.        .�N?# P��N;W ��N81=# P#�#" 6 �N8�; P$+N3 0Q2N/R �" )-N3�; )13#" z�$^z�$N^
:Nl,#� z�$N^ .�N?# P��N;W ��N81=# 2J�! n-/ �#F/�% ���@E :l,#� �" 6 :/�% )13#"

eD� R#2N/# A"�#" P��;W ��81=# 6 4"F, �8�; �#F/�% ���@E 6 U)-N, nN-/ >W 420/0 621/0
,: :l,#� .�?# 42;W �?"6 �N8�; �N;<= �, ���@E �, A0;�M/ 6 0tFk% A01a6" Ux3

0; $e�i 0@_; �;<= �, Uw�.; :-B,.2/F3
 p62g12 �N.E :_;#"�N;<= )-N_m*e 6 z�#$N^ A�Ne0N; >�N./ #� ��NM1/# "�FN; P�Ne2Ne"

>W P��;W ��81=# c2= U-a" :, 42./ $Ev z�#$^)  .(�?# 4"F,

/�?Z12.�cL � "�)Ev-! {*()\ K!XJ � +6"!@ 6"]-J(1. '"-0( � "-0�6 8)j4 6, "�
 K!XJ
 ,6C!
6"u-3(

 K!XJ
B� K0,

 6, 5?!@
/?!"�

 � {*)\ �#!(,
 "-0�6 6, �cL
 56(,( �3C73 6,

6"!@

� {*)\ �#!(,
 )j4 6, �cL
6"!@ 56(,( �3C73

 � {*)\ �#!(,
)j4 6, �cL

C73)�3429(I*"H

 �#!(,
 � {*)\
 6, �cL

'"-0(
�28; R# �$=�8�;�8�;7/8-4/88/7-1/73/7-6/69/7-6/7
�#F/�% 2;W�"�8�;�8�;31/0 ��33/039/0 ��40/042/0 ��43/035/0 ��38/0
 :/#$? 2;W�"

�#F/�%
�8�;�8�;

�#F/�% 2\,�8�;�8�;32/025/0 ��26/017/0 ��22/029/0 ��30/0
 "#F? |l?
 �?$'$?

�#F/�%
cFK\;�/�8�;32/0031/013/0 ��25/0

032/0 ��
044/0

 �?$'$? )?
�#F/�%

cFK\;�/�8�;0,�_\;20/0 ��24/00,�_\;0,�_\;

>"F, P$+3�8�;�8�;11/0
; )13#")-3�cFK\;�/�8�;10/0 ��11/0

:/�% )13#"0@_;0@_;0,;�_\
>"F, UeD1;�8�;�8�;20/0 621/0

 |l? I1���5a
 �;<?

 �?$'$?
�#F/�%

cFK\;�/0@_;

f-BY� `�8?�Y; :&%D;
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4-2.z*"-3 � {*()\ )E9=H
1. p62g) >�1?# 6 $+3 A�1?6� :L��B; �" :E :/F5/�*e13(�#2NB; A�N?# 42N3 4"#" >�N./

UB1L;p2; �" �28; R# �$= 6 �" hK1T; P�e, $+3 R# �-, �1?6�: 6 �?# 42;W �?"
 :E "�#" )�# R# ���dV zKl; )�#FN_� �N+g :N, $+N3 �" `�/FGN3 [<1%#A�e�N^�B� ]

 6 �eq�E A0!$k; `#"�=2_/�; �1?6� R# $1.-, A>W�?#C% �� 6 ���@E .�" �#F/�N% $B!
, �1?6� R# �-, $+3:    .�N?# ��NM1/# UN,�J :NE �?# 42;W �?"F/�N% 2N\, 6 2N;W�":N, �#

 z-�$�:13#" ���@E $, #� $-HD� )�$1.-,0; :E 2/#6 `"�N= $-HDN� :N, #� 0Nd� �NB/ >#FN�
:!$t :gF� :, P$5�".�L/#" C8�$; ��-B; :, P�e

2.. �?# 4"F, $+3 R# $1*E �e�1?6� �" ���@E P2;W�" �.E

/�?Z13.]93 K*"=L I*"j3 �*(2&( 6(?A! � +)j4 � I*"-0�6 6(C3"N K*"=L ;�"=H ?QB �B K
('"!CH) 6(C3"N

 ?QB
6(C3"N

 )j4 6(C3"N K*"=L ;�"=H
;�"=-! ?QB "B "-0�6 �

 )s"N �B )A& MN �*(2&(6(?A!
 6(C3"N ?QB ?y(� U* '?4 �&"\(

I*"-0�6

 )s"N �B )A& MN �*(2&(6(?A!
 ?QB ?y(� U* '?4 �&"\(

+)j4 6(C3"N
1 183464
2 199100 58463 74099
3 208513 38590 48004
4 215288 29556 36331
5 220588 42456 29556
6 224941 20727 25079
7 228633 18188 21881
8 231838 16264 19469

&%D;:1!�� :f-BY� P�e

3.0; :E 4"F, �1?6� R# $1*E $+3 �" ���@E �#F/�% 2\, �.E2N\, :NE 23�, U-a" )�# :, 2/#F�
PFJ U;�= �1?6� �" �#F/�%#$, P$�, P:4�N!� U��N?6 $N5�" 6 2N;W�" A`�N/�d;# >"�6W �?"

.�?# $+3 :, �8L/
4.0; )�# 6 4"F, �1?6� R# $1*E $+3 �" "#F? |l? z�$^�" :NE 2N3�, �N_\; )N�# :, 2/#F�

."�#" "Fg6 $+3 :, �8L/ P$1.-, b/#F; "#F? ��#n!# P#$, �e�1?6�
5.>�*e:/FQ p62g :E140; >�./)? A2e"" �#F/�% �?$'$?�" 6 0N@_; $-HDN� �1?6� �
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0; )�# 6 �?# :13#" ���@E $, �8�; $-HD� $+3)N? ��#nN!# �, :E 23�, �_\; )�# :, 2/#F�
:1?#F% A�e�1?6� �", �#F/�% P�e:�e�NE :,�N.; "�#F; 6 :*-, A0=�*1g# )-;D� c2= U-a"

.�?# :1!��
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)j4 � "-0�6
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�cL � {*()\ 6, "�"-0�6 6, "�
6"!@ 56(,( �3C73

39/0 31/0 �#F/�% 2;W�"
25/0 32/0 �#F/�% 2\,
03/0 04/0 �#F/�% �?$'$? "#F? |l?

 6 �8�;2/0  6 0@_;04/0-(�_\; >62,) �% �?$'$? )?�#F/
f-BY� `�8?�Y; :&%D;

6.Ux30; zKl; )�# 6 :13#" 0@_; $-HD� ���@E $, 05_e$! P�e:N-V6� $-HDN� $5/�N-, 2/#F�
4RF;W �, C8�$; 01L�R p"�\1;0/#$�# �_e$! P�e- p62g) 23�, 0;<?#15 #�2-_-8,.(

/�?Z15.Wv4 I=#! � K]}! )EFGH1. )j4 6, K*"=L )B "�
Wv4 {*()\ 6, "�/?!)4( Wv4 [(C3("�

27552/0- 05_e$! Ux3
09422/0- PR�6�.E Ux3
25044/0- UB/ 6 U*V Ux3
04164/0- `��r� 6 (6$! 6 2�$% Ux3

025716/0 ]�!" 6 0;�M/ Ux3
f-BY� `�8?�Y; :&%D;

7.eD�0N; XFNLY; �#F/�N% �N��@E �" �N+g 0=FN/ A�#F/�N% 2N\, $N--x� UN-a" :, U  ."FN3
 R# :E :/F5/�*e p62g) f-BY� `�8?�Y;16, (:0; �?"�N��@E ��#nN!# 2Nt�" A2N�W

$+N3 �" 6" :, O� R# �#F/�% 2\, ��#n!# :r-1/ �" �#F/�%8/13�1N?6� �" 65/16 4"FN,A
zN-�$� :N, ��N+� :N, :? 6 :? :, 6" R# 0_\� 2\, :KV$; 6" �" :E 0a�V �"8/7 65/5" �



5:(?3('@ 6(?A! )B 'CD4 )EFGH I06)B � IJ)4 K*"=L MN +)EO...27

$+363/9 65/6.�?# 4"F, �1?6� �"

�?Z/16.)j4 6, K*"=L �*(2&(6(C3"N ?QB �*(2&( x$-b! Wy()! 6, 1. '"-0( � "-0�6 8
 K*"=L �*(2&( 6(?A!

 "B I*"-0�6 6(C3"N
5,(, +"�207I*"H

 K*"=L �*(2&( 6(?A!
 "B I3"-0( 6(C3"N

5,(, +"�398I*"H

 6(?A! K*"=L �*(2&(
 "B +)j4 6(C3"N

5,(, +"�183I*"H
16566/0 153971/0 13815/0 6" :, O� R#
09381/0 087381/0 078634/0 :? :, 6" R#
65687/0 061239/0 055174/0 ��+� :, :? R#

050584/0 047165/0 042538/0 j_' :, ��+� R#
041143/0 038405/0 034623/0 �3 :, j_' R#
034678/0 032362/0 029196/0 �@e :, �3 R#
029969/0 027972/0 025242/0 @e R#�.e :, �

f-BY� `�8?�Y; :&%D;

8.)-3�; )13#" :d_�# c�r/#$?A0N; >W UN-a" 6 �N?# :1N3#" �N��@E $N, �N8�; $-HDN�2N/#F�
�s1J#7:NE �N?# 0+�2N, .2N3�, >W 2N_/�; 6 :N*-, )1N3#" Au��N' UNY; 2N_/�; )-N3�; `�

0; 4"�@1?# 0;F*= UB/ 6 U*V U��?6 R# :E 0��e�#F/�%�#2/ #� S��T; :/F5_�# A2__E2/.

5.I3"*"� z*"-3
1. :E :/F5/�*e>�-,23A"FNg6 $B! C% :, �8L/ 0@K1T; P�e"$d�6� P"�k1J# `�-,"# �"

(6� O� $e :E "�#" #� 0t�% P�eP#$,4R#2/#0; p�8/" >W P$-Q:1!�� f89 .2__E P�e
I�#"#��N' R# 0_-5/�N-; �N, #$N5*e P"$d�6� P#�#" n-/ �\�$3 Af-BY� )�#P"�Nk1J# P�Ne

L/C% 6 $B! :, �8 $B!�?#.0; #� ]F^F; )�#UN-a" A`�N�#6� 6 `�N�W ON*E �, >#F�
, ]�*g# 6 UB=::1N?#F% A�\�$N3 ."�6W �N?"P#�#" #� >�NL/# 4�N!� 6 P2_*1��N^� A�Ne

0; 0KV#$;0; [$9$, #� $B! :E >W R# 0Yl? :E 2/#"2V :, 2_E0; $-8\� ���@E ."F3
 "$d�6� �"0; 0LE #� $-B! �\�$32V :E 2/#" #� "F% >D3 �, f,�l; 0Q2/R R# ���@E

�-;6$Y; A"F8*E �, [$= $M/ R# 6 23�, :13#2/B.; 6 2B1\; "$d�6� )�# .23�, 4#$*e �
 �" 0=$N3 �B-BV O� :,$NB! P�N_\; UNt# �NL-/�" 0�#"�N3�# �\�$N3 `�N3��@? 6

P�1?#�0; XFLY; 0!$= I+!���@E A�\�$3 ."F3 P$;# #� 0N\J#6 6 0_-= 0N;6 2N/#"



28 �!"#$%&�����"�4 /"0 '()*( +,"%-.( + 56"74 1�,23"49

C% >W $,"$Nd�6� .2N3�, 4#$N*e [$N= 6 c"$N; 0N_ev `6�NsJ �N, :NE "�#" 2-ED� $B!
\�$3C% )-_m*e � .�?# :1L/#" 08L/ 0��+g R# 6 fKl; 0��+g R# #� $B! A:N/F*/ P#$,
C%�"�Nt c�N;# >�N;R �" 6 fKl; $B! C% $, c<?# �2t �T? C�#$3 �" �\�$3 $B!

�!$.-' :E�e�# :\;�g �" 0� CN% �, "F, 423 "�r$�q�N, P$NB!0N; fN-8l�   .�N?# 4"$NE
2V O� R# �\�$3 $B! C% )�#$,�_,)-��' P0*/ $�6 �N?# fNKl; �N+g )�# R# :E "6�

�!$.-' 6 >�;R $--x� �,0; ��#n!# :\;�g P�eUN-a" :N, .�N?# 08NL/ �N+g )�# R# 6 2,��
 �, �Y, 2/F-' A�\�$3 "$d�6� �" 08L/ 6 fKl; $B! :, :gF� n-/ �a#2= 6 P"�k1J# 23�

0; #2-' P$���QR�? �-!$i0NK; 2N;W�" 0N!$9 R# �N?# cRq $NB! bN!� P#$N, #$�R .2_E
P"�Nk1J# 2N3� �N, fNKl; $B! .2_E #2-' "F8+, 2;W�" b�RF� $5�" [$9 R# 6 2,�� ��#n!#

0; �e�E0; $1+, A2;W�" b�RF� "F8+, �, 08L/ $B! 0a6 2,��6� �" .""$Q�\�$N3 "$Nd�
�"*e :@-i6 p6# :g�"�N;FdV :N� 2N__E �-+; #$B! P#$, #� ���@E 2V :E �?# 0/�5

)-;DN� �N� $NB! UdN.; UV c6" :g�" �" �;# .0;<?# $-w �� 23�, IE�V :\;�g $, 0;<?#
 �;FdV :@-i6 A���@E�?#0Qy�6 R# 0d� .P�eC% 6 $B!:NE �?# )�# �\�$3 $B!

, [$= 6 :\;�g u�" O*E �,:0; �?"2�W$N--x� �N, 6 >�N;R pF9 �" U-a" )-*e :, 6
0; $--x� c"$; 0!$k; `#"�= 6 2;W�".2,��

2.$d�6� �"C% �" >FG3 ���=� A�\�$3 "�?# cRq $B! IN=# n-/ >W �" 423 ��Ya �-/D3 6
0NQy�6 6 :B-KN? �N, ��8��# �" 6 0=�*1g# A0�"�= A0d�n-! >D3 R#"#$N!# 0NJ<%# P�Ne �N?# .

 �, C8�$; 0e�Q >D3N, �#F/�N% �� "$! P#$, 0!$k; `"�=:0N; "FNg60/�N;R 6 2N�W
0N; UNt�V 0=�*1g# 0?�_./#6� 2_�#$! O� R# 4"F, 0=�*1g# `"�= �, C8�$;  ."FN3

��E 01V �\�$3 "$d�6� �""#$N!# �kT� 6 �!#$3 �, 6 23�, "#$!# >D3 z?�_; 2��, Ux3 6
 )-_m*e .23�, :13#" P��QR�?-KN? 6 �6v ��N?#$, 2N��, ��E)�#$,�N_, 6 2N3�, "#$N!# :B

0; "#$!#�N, .2N__E 4"�@1N?# `�ER 4FBa�, >#F� R# z?�_; Ux3 >"$E #2-' P#$, 2_/#F�
 :, :gF� >FG3 ���=� ($�&':N, [$Nt :NgF� $NB! CN% )-N-8� �" �\�$3 "$d�6� �"

 R# UB1L; A2;W�"   .�NL-/ 0!�NE A"#$!# >D3 6 �-K,�J0N1V >�NL/#P��N*-, P#�#" :NE 0��Ne
e 0t�%:\;�g �" :E 0/�LE �� 6 2_1L0N; 0Q2N/R 2_*�6$H P#CN% 2N__ER# $�q�N, >�N3$B!

0N; 0Q2N/R $N�$-B! :N\;�g �" �N� 6 2N/�#2/ P��*-, :_�ne :E �?# 0/�LE)-N_m*e .2N__E �"



5:(?3('@ 6(?A! )B 'CD4 )EFGH I06)B � IJ)4 K*"=L MN +)EO...29

C% A�\�$3 ���@E "$d�6�A0=FN/ `#"�N= A0��N-!#$xg :Bl_; >Fm*e 0K;#F= R# $B!
Qy�6 6 �#F/�% 2\, A0=�*1g# �<%#00N; $-HDN� 2N;W�" bN�RF� 6 0kT3 P�e6 "$�&N'
4R#2/# �-K,�J �+/W $, U;#F= )�# $-HD� �" :E �?# :gF� za�g ."�#" P$-Q$1.-,0��N�#6�

 [$k; PF5a# )-_m*e .�?# 423 $Ev �#F/�% U-KY� 2V#6 A423 "�#6 $B! "�F; �" :E
 $B! C% U-KY� 2V#6 0=F/�?# .:/F*/ P#$,[�N@E [$Nk; PFN5a# NV)[$Nk; UJ#2

A()d*;0; Ie#$! $1+, 2;W�" b�RF� 6 $B! b!� P#$, #� 08?�_; C�#$3 �+B! .2_E [$k;
2V �" 0N; XFKl; �T3 "F% P#$, #� [�@EP#$N, #� [�N@E R# �-N, :\N?F� 6 2N_/#"

4"#" |-g$� "F% :/ 6 4"#F/�%2*Y; A��n, 2_*./#" .2/#2NV R# �-N, [$Nk; �2t $J�,
 ���@E0; [#$?# #�2/#"2NV �N, 2N��, �N��@E Pq�, 2V �?# 2B1\; 64�N!� 6 [��N\1;

 .23�, ��QR�? 0;F*=
3.�?#$,:1!�� �P�e4R#2/# :, :E �?# cRq >�*KL; "$! $e :a�B; )�#`�"�N8; ���@E 2V P$-Q

, .2��*/:2V �?# cRq �#F/�% �?$'$? 4y�6% P#$, #� ���@E�NY� "#$N!# �� 6 4"#F/�% 6 "F
@d�"�6W$, "F% Uc�Nr/# 6 jNV �=�l1N?# 0N?�$, A`�NER �N%#"$' P#$N, )-N_m*e .2N_E

 ���@E 2V �?# cRq A0a�; 08Y1L; h��i64R#2/#:N1!�� :N, :gF� �, ."F3 P$-Q)N�# P�Ne
:a�B;A(6�4R#2/# P�e $B! P$-QSPL >�d;# �+/W �" 6 2/�#" �\�$3 �, 0!�E P��QR�?

/ ���@E $, "#$!# >FG3 $-HD� >#n-; 0?�$, n-0; )d*;gF� �, )-_m*e  .""$Q:Nl,#� :N, :
 (6� R# 4"�@1?# A���@E 6 2;W�" �8�;SPL4R#2/# P#$, 0e#��" 2N;W�" bN�RF� P$-Q

0; XFLY; n-/ :\;�g.""$Q(6� :, `��#6� 0%$, �" :E P"Fg6 �, 4R#2N/# R# 0��eP$N-Q
C%N3 :N1!$Q $NM/�" >W P#$N, 0�q�NE �N� 0aFN' P��-\; 6 423 4��3# $B!�N;# 42 $1N.-,:N8_g

6 �N?# �FN,$; ��N% C�#$3 :, 6 :13#" P"�3�# A)�#$,�N_,(6� R# :Na�B; )N�#0N�<B= P�Ne
0; 4$+, n-/ $5�"."$,

4.:\a�l; �"�" :E P#0N_\; j��N1/ �N!$Q c�r/# IJ >�1?# �" A:l,#� )�# N, P�#":�" .2N;W �N?"
:\a�l; )�#6" �#F/�% 2\, 6 2;W�"$N! �#F/�N% >FGN3 R# ]FN/:NE 0��Ne�#F/�% .2/2N3 �

:13#" P$1.-, �#F/�% 2\, 6 2;W�" #� "F% 4"#F/�% ���@E �#2B; A2/#4"$E >�-, $1.-,  .2N/#
0; �.QR�, 0!$k; PF5a# 6 `#"�= �" >W $-HD� :, 2;W�" �B/�#F/�N% 2\, $-HD� 6 2_E

0; �F,$; S��T; ��#n!# :, n-/" 2;W�" �" ��#n!# 2t�" O� IJ >�1?# �" ."F30N*7#



30 �!"#$%&�����"�4 /"0 '()*( +,"%-.( + 56"74 1�,23"49

 �=�,3/0 ��4/0��#nN!# 2Nt�" ON� )-_m*e .�?# �#F/�% ���@E �" ��#n!# 2t�"
 :E �?# 423 �=�, �#F/�% 2\,29/0 ��30/02N;W�" .2,�� ��#n!# �#F/�% ���@E 2t�"

 �?# :13#" $-HD� ���@E $, >W P�e$+3 2_/�*e IJ P�e�1?6� �" �e�#F/�% �N;#$-HDN� )N�#
 $+NN3 R# $NN1*E �e�1NN?6� �":NN/F*/ �" �NN��@E P2NN;W�" �NN.E UNN-a" )-NN*e :NN, 6 4"FNN,

, P$+3 R# $1*E 0��1?6�:0N; >W P�N_\; .�N?# 42;W �?"$N--x� :NE 2N3�, )N�# 2N/#F�
)*N^ �" .�N?# :N1!$Q `�FNt �e�1N?6� R# �-N, �e$+N3 �" 0!$Nk; PF5a# 6 `#"�=

4"F, >W P�e�1?6� R# $1*E >�1?# P�e$+3 �" ���@E :, �8L/ �#F/�% 2\, �.E  .�N?#
0; $;# )�#PFJ U;�= �e�1?6� �" �#F/�% 2\, :E 23�, U-a" )�# :, 2/#F�, P#$, P$�: �?"

  .�N?# �e$+3 :, �8L/ `#"�= $--x� 6 4�!� >"�6W�" �#F/�N% 2N\, ��#nN!# 2Nt�" ON�
�?# 423 �=�, �e�1?6� :E32/0:NE 0a�NV �" 2N,�� ��#nN!# �Ne�#F/�% ���@E 2t�"

�N% 2N\, ��#n!# 2t�" O��#F/4R#2N/# :N, �e$+N3 �"25/0�N�26/0�N��@E :N, 2Nt�"
.�?# 4"6n!# �#F/�%

5.0N; :NE �N?# >DN3 ]FN/ O� n-/ �#F/�% �?$'$? "#F?�N��@E ��#nN!# zNgF; 2N/#F�
0; >�./ 423 c�r/# >F;RW .23�, >W �e�E �� 6 �#F/�%�N?$'$? "#FN? |lN? :NE 2e"

N3#" �#F/�N% �N��@E $, �8�; $-HD� �1?6� 6 $+3 �"�" �#F/�N% �N��@E $N, >W $-HDN� 6 :1
 0N; >W P�_\; 6 �?# 4"F, >W P�e�1?6� R# $1*E IJ P�e$+3�" :NE 2N3�, )-N_� 2N/#F�

 U-a" )-*e :, ."�#" "Fg6 $+3 :, �8L/ P$1.-, b/#F; "#F? ~Fl? ��#n!# P#$, �e�1?6�
 $,#$, �1?6� �" �#F/�% �?$'$? "#F? |l? :, �8L/ ���@E �.E32/0$+3 �" 6)-N,

13/0 ��25/0,: )-_m*e .�?# 42;W �?")N? >FGN3 R# $N5�" 0d��#F/�N% �N?$'$?
, $^�V f-BY� R# .�?#:0; �?")? :E 2�W$-HDN� INJ P�e�1N?6� �" �#F/�% �?$'$?

)-N, :9F,$; �.E 6 :13#" ���@E $, �8�; $-HD� >�1?# P�e$+3 �" 6 0@_;2/0�N�24/0
�?#0; �K= .E 23�, )�# 2/#F� P�e�^�B� A�e�1?6� �" �#F/�% �?$'$? )? ��#n!# �, :

, �#F/�% `#"�= 6 0e�!�:6 zN?�_; :N*-, A0=�*1g# )-;D� )13#2/ U-a" 2N_/�;�e�NE >W
 0N; :E �?# >D3 ]F/ O� n-/ Ux3 .�?# :1!��>�NL/# 0e�N!� cR#FNa 6 `#"�N= $N, 2N/#F�

�N��@E b,�N� �" UxN3 ]#F/# f-BY� )�# �" .23�, �#&Q$-HD�     .�N!$Q �#$NJ >FN;RW "�FN;
:1!��0; >�./ f-BY� P�eUx3 :E 2e" :E �?# :13#" ���@E $, 0@_; $-HD� 05_e$! P�e



5:(?3('@ 6(?A! )B 'CD4 )EFGH I06)B � IJ)4 K*"=L MN +)EO...31

0;-, 2/#F�4RF;W :E 23�, zKl; )�# $5/�������  "#$�%& '�($%��)( *+ ,- "./0*1 2�0
�(3#*4567 $%�(' $4-67 8'�) 9:4�+ ;�< *=> ?@�A- B+�7 �' ,CD+*  E@*F .?)(25/0-

 �727/0-+,?)( 8$ G ?)' . ;< *=> �' ?@�A- 9 H067 ,I+(� JK-2/0 �721/0?)(
 E@*F :4>�  :�>(' 2(*+ 911/0+,"  (� LDFD  .?)( 8$ G ?)' H067 '�D  �' M(D7

"  ?@�A- *+ :4>�  :�>(' ?NO  ,I+(� .?P�) QN7*  �(D%�P $�+ *44R7 ,+H�4S' ,�+ $�%(D7
�T�<(U/%�  :4>�  V�P W�.'D> ,4YD7 MG $/%�  9 ,Z4+ :�>(' [\��] H^  $

6.,�1�@ _�)(*+"  ,4`D7 ,S�a  :@( 2�0b9� &( ,- 'D>8&($%( 2�0 *a1 2*4#SPLQ�P [
M��)( *a1 ,4`D7 :4/cZ0 .''*# ,N)�^  M��)( *0 W�%Dd> ,+ ,YD7 �+ �DK- ef�g  2�0

" *0 ,- 'D>8&($�%( �D�K- H- 2(*+ ,CD+*  *a1 QP h�) 2*�4#$�i 9 8$�>"�@��A-
,aA% [?j�I�)( 2(*+*�  9 8$> :44�7 W�-& k�a^�)( 9 :@( h�) ,+ h�) lm)  .'D> "1

,+ :ZF �7 ''*# �(*n7 MD &G���K<( 8��1� [$� G�' B�@&D7 9 2*+(*+��% M(o�4  [M$�> &9�
,�1�@ .''*# pDf�  ef�g "�  :4�/cZ0 J09q�] :@( 2�09 "N03�  B� (DY 2(*�+ $�%(D7

+,2(*+ 8q@9'*P ,4S�  ,N)�^ 1) �=%G,%DZ% 2(*+?�P('*] 9 e�<9 [W�-& �D ( �'2��0
$>�+ &�)��- ("N^�r .

�����
� !-"#$�%

8'(&$)($Zi( [)1381( [»"<*> M�s@�+�tG M��)( �' "@(3u *a1 '�9G*+« 9 W�4+'( 8$nK%(' ,@*K% [
 8��Z> ["%�r%( pDfj1[[o4@�] 9 M��r+�7W�^A`45-36.

  [2��v%("T7*)1415( [lZgS( 9 w�-oS( [;< [ W(��K�%( .2*<�+
 w*0& :+( ["Nfi)1417(;< [x4a^7 [L9o/S( y4/u [:.k'�vS( p� z( yr){ 
 $sZS(D+| ["Nfi)1414( [xNrS( 8��>(;< [:.,4 })~( *K/S( ,r)D 
 , }�S( ["fi)1333( [E03ZS( x4a^7 "1 EfIZS( "=�/ZS(M(*=7 [:W(��K�%(})(.,4 
 xa^  ["fi)1410( [B1�/S( *v�gZS(8*0�< [:�('(.E@*a�S

'��0*1 ["�>�- '('($P)1378( [» 8&($�%(9 "j��Z�Y( W�4�`DvP E�ri *�+ M(*�@( �' *�a1 2*�4#
2'�v�<(« ,@*K% [$%9� 8��Z> [26 927 .

1. Micro Finance



32 '���()%*+,-.�+/ 0�# 1!23! 45�)67! 4 8$�9/ :+5;<�49

 ;)�aS(D+($4) ["@DP)1408( [,+��TZS(;< [h9( ��� [: ."AIS *K%
 ,S($@ [*#'(')1386( [" DZj Jg+ '�v�<(p9' ��� [[  .$4A  8�.K%(' W(��K�%(

 k�^)(D+( ["NC�>)1969( [p�ni~( hD`( "1 W�a1(DZS(�4N` $Z^  ,�NI  [*0&~( [.
:�ri ["�1�>)1984( [»,4 }�)~( ,�S9$S( "�1 ��0*41D7 9 ,4�)�)~( W��Y�^S( "�fj x�4f�7« [,�fs 

" })~( '�v�<~( W�Y�^S([W�^A`119-113.
 ;��-$Z^  ["@�NC�NC)1420( [�a5DS( w9*�S(." })z( *K/S( yr){  [

$�Z^ [")DC)1387( [�DrNZS(.,@DT7*ZS( ,N�nZS( [
 $Zi( ["/@$+�j)1378( [»" })( ,a1 �' D% ">9�-« ,fs  [,a1 8��Z> [21.o4@�] [

:@& ["f �j"fj :@$S()1387( [y�ZfS( �*>�('�( y�NI [-�*>�( es/S( .
"f �j[:@& "fj :@$S()1414( [p�=1~( �S�r ." })( ����  ,r�)D  W(��K�%( [
["f �j:+$�Z^ :r^S()1316( [,�4KS( H@�)9 .?4+ hG ,r)D  [

['($i &�9�K- �F* }u)1379( [»M��r�Df+ 9 M��r4) �' *a1 xZj 9 8*�r#«[W~��a  ,�jDZs  [
[,Y'D+9 , �%*+ M� &�)W�^A`284-243.

 xa^  ["-*-)1408( [$`�aZS( B �Y;< [:.?4NS( hG ,r){ 
;4ni �f4#2'�+G[ "a7$Z^ )1385( [»8&($%( M(�$�%&�  oN)*) M��)( �' *a1 2*4#« [, �/�K09q]

"j�Z�Y( 9 "%�r%( pDfj[ W�^A`110-83.
 e)D@ :+( [*=I )1414( [8*-3�S(  .,@DT7*ZS( E�nZS( [

 �4> [$4A )1410( [y�/aZS(;< [:" })z( *K/S( yr){ .

ri $�Z^  "As%) :1392[(p}nS( *0(DYM(*=7 [:  .,4 })~( ,N�nZS(
["<(*% $Zi()1415( [,�4KS( $/�r  .?4NS( hG ,r){  [

=-">?(@<!
Bookwalter, T. and D. Douglas (2004), Subjective Well-being and

Household Factors in South Africa, Kluwer Academic Publishers.
Carson, M. and S. Danziger (1999), “Cohabiting and the Measurement of

Child Poverty”, Review of Income and Wealth, Vol. 45, No. 2.
Colasanto, D., Kapteyn, A. and J van der Gaga, (1984), “Two Subjective

Definitions of Poverty”, The Journal of Human Resources, Vol. 19, No.
1, pp. 127-138.

Ferrer-i- Carbonell, A. and M. S. Bernard (1995), Poverty in the Russian



8A!B<!1C $!BD� 2� 1EF/ 2?GHI "#$2� , "J2/ K3�LM NO 42?P...33

Federation, University of Amsterdam.
Goodhart, T., Victor, H. and K. Arie (1997), “The Poverty Line”, The

Journal of Human Recourses, Vol. 12, No. 4, pp. 520-530.
Gustafson, B. and S. Hiroshi (2004), “Can A Subjective Poverty Line Be

Applied To China?” Journal of International Development, No. 16, pp.
1089–1107.

Hagenaars, A. and D. Klaus (1988), “The Definition and Measurement of
Poverty”, The Journal of Human Resources, No. 23.

Hagenaars, J. M. and M. S. Bernard (2000), A Synthesis of Poverty Line,
Leyden University, press.

Joaquina, P. and L. Nuria (2005), “Poverty and Subjective Well-Being in
Mexico”, Research Center, pp. 375-408.

Kilpatrick, R. W. (1973), “The Income Elasticity of the Poverty Line”, The
Review of Economics and Statistics, No. 55, pp. 327-333.

Lokshin, M., Nithin, U. and P. Stefano (2006), “Robustness of Subjective
Welfare, Analysis in a Poor Developing Country”, Journal of
Development Studies, Vol. 42, No. 4, pp. 559-591.

Nothan Wolf, E. (1997), Economics of Poverty, Inequality and
Discrimination, Ohio, South- Western College publishing.

Palomar, L. J. (2007), “Poverty and Subjective Well-being in Mexico”,
Springer Netherlands, Vol. 2, No. 3, pp. 165-181.

Ravallion, M. and M. Lokshin (2002), “Self-rated Economic Welfare in
Russia”, European Economic Review, Vol. 46, pp. 1453–1473.

 Tentschert, U. Matthias, T. and R. Johannes (2000), Income Poverty and
Minimum Income Requirements, Vienna, ICCR.

Thorbecke, E. (2003), “Conceptual and Measurement Issues in Poverty”,
WIDER conference, Helsinki, Finland, May 30.

Van Prang, B., et al (1982), “Huib, A Comparison between the Food Ratio
Poverty Line and the Leyden Poverty Line”, Review of Economics &
Statistics, No. 64, pp. 91-94.


