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III. A Two-Good  Economy  with Homogeneous Labor  
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&$%1(!;4+/&1&)!-%.+/-%-J!+/-!7%,+40%!1..15(+/&0!&$%.0%38%0!6133!,'/04.%!&$%!2('-4,&9!

b1/+33)<!]!%:231,1&3)!1/&('-4,%!+!04223)!,4(8%!'*!-'.%0&1,!,+21&+39!#$%!(%043&1/5!5%/%(+3!

%;41317(14.!.'-%3!$+0!.4,$!1/!,'..'/!61&$!-%(18+&1'/0!'*!H+(0$+33S0!(43%0!'*!-%(18%-!

-%.+/-9!#$%!&%,$/1,+3!-%&+130!+(%!04..+(1>%-!1/!&$%!.+&$%.+&1,+3!+22%/-1:9!

! #6'!5''-0!+(%!,'/04.%-!1/!+!3+(5%!%,'/'.)P! 5''-! q!10!2('-4,%-!-'.%0&1,+33)<!+/-!

5''-! y!10!1.2'(&%-97!#'!*1:!1-%+0<!]!1/1&1+33)!+004.%!&$+&!&$%!2(1,%!'*!&$%!1.2'(&%-!5''-!y!10!

0%&!1/!&$%!53'7+3!.+(?%&23+,%!C'(<!+3&%(/+&18%3)<!&$+&!1&!10!2('-4,%-!+&!,'/0&+/&!.+(51/+3!

,'0&J9!]/!&$10!,'/&%:&<!&$%!2(1,%!'*!y!10!&$%!/4.%(+1(%!+/-!0%&!&'!4/1&)9!]!6133!(%3+:!&$10!

+004.2&1'/!7%3'6!+/-!1/&('-4,%!+/!426+(- =03'21/5!*'(%15/!%:2'(&!04223)!,4(8%!*'(!y9!

X+,$!,'/04.%(! j!$+0!&$%!;4+0131/%+(!4&131&)!*4/,&1'/P!

!

COJ! ! U(y, q) = y + gj
* q! " 1

!
,  

!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6!#$%!1/&('-4,&1'/!'*!+!0%,'/-!5''-!10!,(4,1+3!1*!'/%! 610$%0!&'!%:+.1/%!$'6!1..15(+&1'/!+**%,&0!+55(%5+&%!
2('-4,&!-%.+/-!+/-!2(1,%09!]*!&$%(%!6%(%!'/3)!'/%!5''-!1/!&$%!%,'/'.)<!+33!4/1&0!'*!&$+&!5''-!+(%!0'3-!
(%5+(-3%00!'*!&$%!2(1,%9!#$%!*(+.%6'(?!-%8%3'2%-!7%3'6!10!(%3+&%-!&'!&$%!0&+/-+(-!"%" %"!.'-%3!1/!
1/&%(/+&1'/+3!&(+-%!CA1:1&!+/-!\'(.+/<!UVOFJ9!

7!#$%!-%*1/1&1'/!'*!&$%!5''-0!1.231%0!&$+&!1..15(+&1'/!+/-!&(+-%!+(%!,'.23%.%/&0!01/,%!&$%(%!10!,'.23%&%!
02%,1+31>+&1'/!'*!5''-0!2('-4,&1'/9!]*!1..15(+&1'/!+/-!&(+-%!6%(%!0470&1&4&%0<!+0!1/!H4/-%33S0!CUVLIJ!,3+001,!
+/+3)010<!&$%(%!.+)!&$%/!7%!*+,&'(!2(1,%!%;4+31>+&1'/!+,('00!,'4/&(1%09!]..15(+&1'/!6'43-!$+8%!/'!6+5%!
%**%,&0!+/-!6'43-!'/3)!+3&%(!&$%!-10&(174&1'/!'*!'4&24&0!+0!-%0,(17%-!7)!&$%!W)7,>)/0?1!#$%'(%.9!]!-'!/'&!
+--(%00!&$%!3'/5=(4//1/5!-%7+&%!'8%(!6$%&$%(!1..15(+&1'/!+/-!&(+-%!+(%!,'.23%.%/&0!'(!0470&1&4&%09!#$%!
.'-%3!2(%0%/&%-!7%3'6!10!1/0&%+-!-%015/%-!&'!-%21,&!+/!%,'/'.1,!%/81('/.%/&!6$%(%!6+5%!-1**%(%/,%0!%:10&!
+/-!1/-4,%!3+7'(!&'!.15(+&%!1/&%(/+&1'/+33)9!



! UF!

6$%(%!&$%!6%15$&!gk!(%*3%,&0!&$%!,'/04.%(S0!(%3+&18%!2(%*%(%/,%!*'(!&$%!-'.%0&1,!5''-!+/-!

.+)!7%!-1**%(%/&!*'(!-1**%(%/&!,'/04.%(0!C'(!-1**%(%/&!5('420!'*!,'/04.%(0J9!#$%!4&131&)!

*4/,&1'/!6133!7%!;4+01,'/,+8%!*'(!&!g!U9!h%&!Z!7%!&$%!,'/04.%(S0!1/,'.%9!#$%!74-5%&!

,'/0&(+1/&!10!518%/!7)P!

!

CVJ! ! Z!e!y!l! pq9!

!

T&131&)!.+:1.1>+&1'/!1.231%0!&$+&!&$%!2('-4,&!-%.+/-!*4/,&1'/!*'(!&$%!-'.%0&1,!5''-!10P!

!

CUFJ! ! qj = gj p! 1/(1! " ), !

!

6$%(%!qj!10!&$%!+.'4/&!'*!&$%!5''-!,'/04.%-!7)!,'/04.%(! j; +/-! gj!10!&$%!(%0,+3%-!2%(0'/=

02%,1*1,!6%15$&9 #$%!;4+0131/%+(!4&131&)!*4/,&1'/!1.231%0!&$+&!&$%!,'/04.%(S0!-%.+/-!*'(!&$%!

-'.%0&1,!2('-4,&!-'%0!/'&!-%2%/-!'/!$ 10!1/,'.%9!#$%!+004.2&1'/!&$+&!&$%(%!+(%!/'!6%+3&$!

%**%,&0!6133!+30'!7%!(%3+:%-!7%3'69!

#$(%%!&)2%0!'*!2%(0'/0!,'/04.%!5''-! qP!-'.%0&1,!6'(?%(0<!-'.%0&1,!,+21&+310&0<!+/-!

,'/04.%(0!1/!'&$%(!,'4/&(1%09!h%&!CL!7%!&$%!/4.7%(!'*!-'.%0&1,!6'(?%(0<!CK!7%!&$%!/4.7%(!

'*!-'.%0&1,!,+21&+310&0<!+/-!CX!7%!&$%!/4.7%(!'*!,'/04.%(0!1/!&$%!c(%0&!'*!&$%!6'(3-9d8!]!

+004.%!&$+&!+33!,'/04.%(0!$+8%!&$%!0+.%!;4+0131/%+(!4&131&)!*4/,&1'/!1/!COJ<!74&!&$+&!&$%!

6%15$&1/5!*+,&'(!g!.+)!-1**%(!7%&6%%/!-'.%0&1,!+/-!*'(%15/!,'/04.%(09!#$%!&'&+3!;4+/&1&)!

-%.+/-%-!7)!-'.%0&1,!,'/04.%(0!C QDJ!+/-!*'(%15/!,'/04.%(0!C QXJ!10!&$%/!518%/!7)P!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8!B1/,%!&$%(%!+(%!/'!6%+3&$!%**%,&0<!1&!10!/'&!/%,%00+()!&'!02%,1*)!6$+&!1/,'.%!Z!10!*'(!%+,$!'*!&$%!5('4209!]!6133!
518%!+!2(%,10%!-%*1/1&1'/!6$%/!]!1/&('-4,%!6%+3&$!%**%,&0!7%3'69!!



! UU!

!

CUU+J! ! QD = (gL CL +gK CK )p
! 1/(1! " ), !

CUU7J!!! QX = gXCX p! 1/(1! " ).!

!

! D+3+/,%-!&(+-%!(%;41(%0!&$+&!%:2%/-1&4(%0!'/!&$%!1.2'(&%-!5''-!y!%;4+3!&$%!8+34%!'*!

&$%!%:2'(&0!'*!5''-!qP!

!

CU"J! ! wL+rK ! (gLCL +gKCK )p! " /(1! " ) = gX CX p! " /(1! " ) , !

!

6$%(%!CwL!l! rKJ!518%0!&$%!&'&+3!2+).%/&!&'!-'.%0&1,!*+,&'(0!'*!2('-4,&1'/! L!+/-! K9!]/!+!

,'.2%&1&18%!.+(?%&<!&$%!2+).%/&!&'!%+,$!*+,&'(!'*!2('-4,&1'/!%;4+30!1&0!8+34%!'*!.+(51/+3!

2('-4,&9!]*!&$%!2('-4,&1'/!*4/,&1'/!10!31/%+(!$'.'5%/%'40<!X43%(S0!&$%'(%.!1.231%0!&$+&!&$%!

%:2(%001'/!1/!CU"J!,+/!7%!(%6(1&&%/!+0P!

!

CU@J! ! wL+rK = p( fLL + fK K) = pQ= gLCL +gK CK + gXCX[ ] p! " /(1! " ).!

!

6$%(%!fi!10!&$%!.+(51/+3!2('-4,&!'*!*+,&'(!i9!]&!*'33'60!&$+&!+55(%5+&%!.+(?%&!-%.+/-!*'(!&$%!

-'.%0&1,!5''-!10!518%/!7)P!

!

CUaJ! ! Q = C p! 1/(1! " ), !!

!

6$%(%!C = gLCL + gKCK + gxCX , &$%!C6%15$&%-J!/4.7%(!'*!,'/04.%(09!



! U"!

! [!,(4,1+3!;4%0&1'/!+(10%0P!Y'6!-'%0!+/!1..15(+&1'/=1/-4,%-!1/,(%+0%!1/!&$%!01>%!'*!

&$%!6'(?*'(,%!+**%,&!&$%!01>%!'*!&$%!,'/04.%(!7+0%R9!h%&!CCLJ!7%!&$%!*4/,&1'/!&$+&!(%3+&%0!

&$%!/4.7%(!'*!,'/04.%(0!&'!&$%!/4.7%(!'*!6'(?%(0<!+/-!3%&!' !e!d!3'5!Ci d!3'5!L9![/!

1.2'(&+/&!02%,1+3!,+0%!',,4(0!6$%/!&$%!%3+0&1,1&)!' !e!U<!0'!&$+&!&$%!1..15(+/&!1/*34:!3%+-0!

&'!+!2('2'(&1'/+& %3)!%;4+3!1/,(%+0%!1/!&$%!C6%15$&%-J!/4.7%(!'*!,'/04.%(0!+/-!&$%!

/4.7%(!'*!6'(?%(09!]!6133!(%*%(!&'!&$%!+004.2&1'/!&$+&!' !e!U!+0!&$%!,+0%!'*!product market 

neutrality9!#$%!c/%4&(+31&)<d!'*!,'4(0%<!(%*%(0!&'!&$%!*+,&!&$+&!&$%!1..15(+&1'/=1/-4,%-!

04223)!0$1*&!$+0!&$%!0+.%!(%3+&18%!1.2+,&!'/!&$%!01>%!'*!&$%!,'/04.%(!7+0%!+/-!&$%!01>%!'*!

&$%!6'(?*'(,%9!

]&!10!%+0)!&'!+33'6!*'(!-1**%(%/&!2('-4,&!-%.+/-!2(%*%(%/,%0!7%&6%%/!1..15(+/&0!

+/-!/+&18%0!7)!+33'61/5!*'(!/'/ =/%4&(+31&)<!19%9<!7)!+33'61/5!*'(!-%81+&1'/0!*('.!4/1&)!1/!&$%!

%3+0&1,1&)!' 9!b'(!%:+.23%<!1*!1..15(+/&0!2(%*%(!,'/04.1/5!&$%!1.2'(&%-!5''-<!+/!1..15(+/&!

1/*34:!&$+&!1/,(%+0%0!&$%!01>%!'*!&$%!6'(?*'(,%!7)!x!2%(,%/&!.+)!3%+-!&'!+!0.+33%(!2%(,%/&!

1/,(%+0%!1/!&$%!/4.7%(!'*!c%**%,&18%d!,'/04.%(0!*'(!&$%!-'.%0&1,!5''-9!

X;4+&1'/!CUaJ!0455%0&0!&$+&!+/!1..15(+&1'/=1/-4,%-!04223)!0$1*&!6133!$+8%!&6'!

-10&1/,&!%**%,&0!1/!&$%!-'.%0&1,!3+7'(!.+(?%&!&$('45$!2('-4,&!-%.+/-P!b1(0&<!&$%!2(1,%!'*!

&$%!-'.%0&1,!5''-!.15$&!,$+/5%<!.'81/5!,4((%/&!,'/04.%(0!+3'/5!&$%!%:10&1/5!2('-4,&!

-%.+/-!,4(8%G!0%,'/-<!7%,+40%!1..15(+/&0!+(%!&$%.0%38%0!c/%6d!,'/04.%(0<!&$%!.+(?%&!

2('-4,&!-%.+/-!,4(8%!6133!0$1*&!'4&!+/-!&$%!.+5/1&4-%!'*!&$10!0$1*&!6133!-%2%/-!'/!' 910!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9!X8%/!&$'45$!&$%!+/06%(!&'!&$10!;4%0&1'/!23+)0!+!,(4,1+3!('3%!1/!-%&%(.1/1/5!&$%!6+5%!1.2+,&!'*!1..15(+&1'/<!
1&!$+0!/'&!7%%/!+--(%00%-!7)!&$%!%:10&1/5!31&%(+&4(%9!

10!#$%!1004%!'*!6$%&$%(!1..15(+/&0!+(%!c/%6d!,'/04.%(0!,+/!7%!+22('+,$%-!1/!+!/4.7%(!'*!6+)09!]&!,'43-!7%!
+(54%-<!*'(!1/0&+/,%<!&$+&!1..15(+&1'/!0470&+/&1+33)!1/,(%+0%0!&$%!/4.7%(!'*!-'.%0&1,!,'/04.%(0!C&$('45$!
&$%!1/,(%+0%!1/!CLJ<!+/-!3%+-0!'/3)!&'!+!&(181+3!-%,31/%!1/!&$%!(%3+&18%!/4.7%(!'*!,'/04.%(0!*('.!+7('+-9!



! U@!

! ]&!10!+/+3)&1,+33)!,'/8%/1%/&!&'!0'38%!&$%!.'-%3!7)!401/5!&$%!1/8%(0%!2('-4,&!-%.+/-!

*4/,&1'/P!

!

CULJ! ! p = CηQ−η, !

!

6$%(%!( !10!&$%!1/8%(0%!2(1,%!%3+0&1,1&)!'*!-%.+/-<!61&$!( !e!U!$!&!) !F9!

#$%!2('-4,&1'/!&%,$/'3'5)!*'(!&$%!-'.% 0&1,!2('-4,&!10!+5+1/!518%/!7)!&$%!KXB!

2('-4,&1'/!*4/,&1'/P !

!

CUj J! ! Q = [αK δ + (1− α)Lδ ]1/δ , !

! !!

6$%(%!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!3+7'(!+/-!,+21&+3!10!#!e!UiCU!$!! J9!

! b1/+33)<!&$%!04223)!'*!-'.%0&1,!,+21&+3!10!518%/!7)!&$%!1/8%(0%!04223)!*4/,&1'/P!

!

CUIJ! ! r = K ! , !

!

6$%(%!* !) !F<!+/-!10!&$%!1/8%(0%!%3+0&1,1&)!'*!04223)!'*!,+21&+39!#$%!&6'!02%,1+3!,+0%0!

1/&('-4,%-!1/!&$%!2(%81'40!0%,&1'/!*'(!&$%!0$'(&!(4/!+/-!&$%!3'/5!(4/!,'((%02'/-!&'! * !e!+ !

+/-! * !e!F<!(%02%,&18%3)9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[3&%(/+&18%3)<!1&!.+)!7%!&$+&!1..15(+/&0!,$+/5%!&$%1(!2(%*%(%/,%0!*'(!&$%!-'.%0&1,!5''-!'/,%!&$%)!(%01-%!1/!
&$%1(!/%6!$'.%9!X8%/!&$'45$!&$%!1/,(%+0%!1/!CL!.+)!7%!,'.23%&%3)!'**0%&!7)!&$%!-%,31/%!1/!CX<!&$%!6%15$&!

-%&%(.1/1/5!&$%!2'0&=.15(+&1'/!-%.+/-!'*!&$%!1..15(+/&0!*'(!&$%!-'.%0&1,!5''-!1/,(%+0%0!*('.! gX!&'!gL9!

H'(%'8%(<!1..15(+&1'/!6133!+30'!,$+/5%!&$%!/4.7%(!'*!,+21&+310&=,'/04.%(09!#$%!%3+0&1,1&)!' !518%0!&$%!/%&!
1.2+,&!'*!+33!&$%!2'00173%!1..15(+&1'/=1/-4,%-!,$+/5%0!1/!&$%!01>%!'*!&$%!,'/04.%(!7+0%9!



! Ua!

! ]/!+!,'.2%&1&18%!.+(?%&<!1/24&!2(1,%0!%;4+3!&$%!8+34%!'*!.+(51/+3!2('-4,&P!

!

CUO+J! ! r = ! C" Q1#$#" K $#1.!

CUO7J! ! w = (1! " )C# Q1! $! # L$! 1.!

!

! h%&!d!3'5!L!(%2(%0%/&!&$%!1..15(+&1'/=1/-4,%-!2%(,%/&!,$+/5%!1/!&$%!01>%!'*!&$%!

6'(?*'(,%9!D)!-1**%(%/&1+&1/5!%;4+&1'/0!CUO+J!+/-!CUO7J<!+33'61/5!*'(!&$%!*+,&!&$+&!&$%!

04223)!'*!,+21&+3!10!518%/!7)!%;4+&1'/!CUIJ<!1&!,+/!7%!0$'6/!&$+&P11!

!

CUVJ! !
d logw
dlogL

= −λ (1− δ − η)sK

(1+ λ − δ)− (1− δ − η)sK

− (1+ λ − δ)η(1− φ)
(1+ λ − δ)− (1− δ − η)sK

.!

!!

K'/01-%(!1/1&1+33)!&$%!02%,1+3!,+0%!'*!2('-4,&!.+(?%&!/%4&(+31&)!C19%9<!' !e!UJ<!0'!&$+&!

1..15(+&1'/!%:2+/-0!&$%!01>%!'*!&$%!,'/04.%(!2''3!7)!&$%!0+.%!2('2'(&1'/!+0!1&0!

%:2+/01'/!'*!&$%!6'(?*'(,%9!#$%!6+5%!%3+0&1,1&)!&$%/!(%-4,%0!&'P!

!

CUV+J! !
d logw
dlogL

! =1

=
" #(1" $ " %)sK

(1+ # " $) " (1" $ " %)sK

. !

!

]/!&$%!3'/5!(4/<!* !e!F!+/-!&$%!6+5%!%3+0&1,1&)!5'%0!&'!>%('9!\'&%!+30'!&$+&!&$%!-%/'.1/+&'(!'*!

%;4+&1'/!CUV+J!10!4/+.7154'403)!2'01&18%912![0!3'/5!+0!&$%(%!10!1/,'.23%&%!,+21&+3!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11!]&!10!1/&%(%0&1/5!&'!/'&%!&$+&!&$%!%:2(%001'/!1/!%;4+&1'/!CUVJ<!6$%/!%8+34+&%-!+&!' !e!F<!10!%;4+3!&'!&$%!
(%,12(',+3!'*!&$%!Y1,?0=H+(0$+33!*'(.43+!&$+&!-%*1/%0!&$%!3+7'(!-%.+/-!%3+0&1,1&)!Cd!3'5!Li d!3'5!wJ!1/!&$%!
5%/%(1,!-%(18+&1'/!'*!H+(0$+33S0!(43%0G!0%%<!*'(!%:+.23%<!Z%//+/!CUVVO<!29!jJ9!



! UL!

+-E40&.%/&!C* !f!FJ<!&$%(%*'(%<!&$%!6+5%!%3+0&1,1&)!6133!7%!/%5+&18%!1*!CU!$!! !$!( J!f!F9!A%*1/%!( k!

&'!7%!&$%!%3+0&1,1&)!'*!2('-4,&!-%.+/-!C19%9<!( k!e!Ui( J9!]&!10!&$%/!%+0)!&'!0$'6!&$+&!CU!$!! !$!( J!

f!F!1.231%0!&$+&P!

!

C"F J! ! ( k!f! #9!

!

]/!'&$%(!6'(-0<!%8%/!+*&%(!+33'61/5!*'(!+!*433!(%02'/0%!7)!all!,'/04.%(0!1/!&$%!2('-4,&!

.+(?%&<!&$%!6+5%!%**%,&!'*!1..15(+&1'/!6133!7%!/%5+&18%!1*!&$%(%!10!1/,'.23%&%!,+21&+3!

+-E40&.%/&!+/-!1*!1&!10!%+01%(!*'(!,'/04.%(0!&'!0470&1&4&%!+.'/5!&$%!+8+13+73%!5''-0!&$+/!1&!

10!*'(!2('-4,%(0!&'!0470&1&4&%!7%&6%%/!3+7'(!+/-!,+21&+39!#$10!3+&&%(!,'/-1&1'/<!'*!,'4(0%<!

$+0!+!*+.131+(!(1/5!1/!3+7'(!%,'/'.1,0m +0!1&!$+22%/0!&'!7%!1-%/&1,+3!&'!&$%!,'/-1&1'/!&$+&!

8+31-+&%0!H+(0$+33S0!0%,'/-!(43%!'*!-%(18%-!-%.+/-P![/!1/,(%+0%!1/!3+7'(S0!0$+(%!'*!1/,'.%!

3%+-0!&'!.'(%!%3+0&1,!-%.+/-!c'/3)!6$%/!&$%!,'/04.%(!,+/!0470&1&4&%!.'(%!%+013)!&$+/!&$%!

%/&(%2(%/%4(d!CY1,?0<!UV@"<!29!"ajJ9!

! ]&!&4(/0!'4&<!$'6%8%(<!&$+&!&$%!,'/-1&1'/!1/!%;4+&1'/!C"F J!+(10%0!1/-%2%/-%/&3)!1/!+!

2'31&1,+3!%,'/'.)!.'-%3!'*!1..15(+&1'/9!]/!2+(&1,43+(<!&$%!(%0&(1,&1'/!&$+&!( k!f! #!10!+!

0%,'/- ='(-%(!,'/-1&1'/!&'!&$%!2('73%.!*+,%-!7)!+!0',1+3!23+//%(!&()1/5!&'!-%&%(.1/%!&$%!

'2&1.+3!+.'4/&!'*!1..15(+&1' /!1/!&$%!,'/&%:&!'*!&$%!,4((%/&!.'-%39!M/%!1.2'(&+/&!*%+&4(%!

'*!&$%!,'.2%&1&18%!.+(?%&!.'-%3!2(%0%/&%-!1/!&$10!0%,&1'/!10!&$+&!&$%!6+5%=0%&&1/5!(43%!

15/'(%0!&$%!*+,&!&$+&!+/!+--1&1'/+3!1..15(+/&!+**%,&0!2('-4,&!-%.+/-<!0'!&$+&!&$%!.+(51/+3!

(%8%/4%!2('-4,&!'*!+/!1..15(+/&!10!/'&!%;4+3!&'!$10!8+34%!'*!.+(51/+3!2('-4,&9!B422'0%!+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12!]/!2+(&1,43+(<!CU!l!* !$!! J!n!CU!$!! !$!( JsK!e!* !l!CU!$!! JsL!l! ( sK!) !F9!#$%!-%/'.1/+&'(!10!0&(1,&3)!2'01&18%!1*!* !f!F<!

'(! ! !g!U<!'(!( !f!F9!



! Uj !

0',1+3!23+//%(!1/&%(/+31>%0!&$10!%:&%(/+31&)!+/-!610$%0!&'!+-.1&!&$%!1..15(+/&!1/*34:!&$+&!

.+:1.1>%0!5('00!domestic!2('-4,&!/%&!'*!+/)!,'0&0!1.2'0%-!7)!1..15(+&1'/9 13!H'(%!

2(%,10%3)<!&$%!0',1+3!23+//%(!610$%0!&'!.+:1.1>%P!

!

C"UJ! ! ! = pQ " Mh = C# Q1" # " Mh, !

!

6$%(%!M!518%0!&$%!/4.7%(!'*!1..15(+/&0!+/-!h!518%0!&$%!C,'/0&+/&J!,'0&!'*!+-.1&&1/5!+/!

+--1&1'/+3!1..15(+/&!C2%($+20!1/!&%(.0!'*!2('81-1/5!0',1+3!0%(81,%0<!%&,9J9!b'(!01.231,1&)<!

,'/01-%(!&$%!,+0%!61&$!2('-4,&!.+(?%&!/%4&(+31&)9!]/!&$%!.+&$%.+&1,+3!+22%/-1:<!]!0$'6!

&$+&!&$%!0%,'/-='(-%(!,'/-1&1'/0!*'(!&$10!.+:1.1>+&1'/!2('73%.!+(%!0+&10*1%-!1*P14!

!

C"" J! ! !CU!$!( J!f!F<!! ! +/- ! ! CU!$!! !$!( J!f!F9!

!

]/!0$'(&<!+0!3'/5!+0!&$%!01>%!'*!&$%!1..15(+/&!1/*34:!10!'2&1.+3<!&$%!6+5%!%3+0&1,1&)!1/!

%;4+&1'/!CUV+J!.40&!7%!/%5+&18%9!]/!&$+&!,+0%<!&$%!0,+3%!%**%,&!(%043&1/5!*('.!1..15(+&1'/m

(%5+(-3%00!'*!6$%&$%(!1&!',,4(0!&$('45$!+/!%:2+/01'/!'*!&$%!,+21&+3!0&',?!'(!&$('45$!+/!

%:2+/01'/!1/!2('-4,&!-%.+/- m ,+/! /%8%(!7%!04**1,1%/&3)!0&('/5!&'!3%+-!&'!+!6+5%!1/,(%+0%9!

[/-<!1/!*+,&<!+0!3'/5!+0!,+21&+3!+-E40&.%/&!10!1/,'.23%&%<!&$%!6+5%!%**%,&!.40&!7%!/%5+&18%9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13!D%/$+717!CUVVjJ!.'-%30!&$%!2'31&1,+3!%,'/'.)!&(+-%'**0!&$+&!-%&%(.1/%!&$%!'2&1.+3!,$'1,%!'*!+/!
1..15(+&1'/!2'31,)9 !

14!#$%!0%,'/-='(-%(!,'/-1&1'/0!6'43-!+30'!7%!0+&10*1%-!1*!,'0&!h!6+0!/'&!,'/0&+/&<!74&!1/,(%+0%-!61&$!&$%!
/4.7%(!'*!1..1 5(+/&09!\'&%!+30'!&$+&!&$%!0%,'/-='(-%(!,'/-1&1'/0!1/!C""J!1.23)!&$+&!&$%!0',1+3!23+//%(!C31?%!+!
.'/'2'310&J!,$''0%0!+/!%;41317(14.!2'1/&!6$%(%!2('-4,&!-%.+/-!10!%3+0&1,9!



! UI !

! ]&!10!%+0)!&'!.%+04(%!&$%!01>%!'*!&$%!0,+3%!%**%,&!&(155%(%-!7)!1..15(+&1'/!7)!

,'/01-%(1/5!&$%!01.23%!,+0%!'*!+!K'77=A'453+0!%,'/'.)!1/!&$%!0$'(&!(4/9!#$%!6+5%!

%3+0&1,1&)!1/!CUV+J!&$%/!,'33+20%0!&'P!

!

C"@J! ! d logw
dlogL ! =1,

" =0,
#=$ .

=%(1%&)sK .!

!

D)!,'/&(+0&1/5!&$10!%3+0&1,1&)!61&$!&$%!+/+3'5'40!%**%,&!1/!&$%!'/%=5''-!.'-%3!2(%0%/&%-!1/!

%;4+&1'/!CIJ<!1&!10!%+0)!&'!0%%!&$+&!&$%!0,+3%!%**%,&!'*!1..15(+&1'/!%;4+30!( sK9!]/!&$%!+70%/,%!

'*!&$%!0,+3%!%**%,&<!&$%!6+5%!%3+0&1,1&)!6'43-!%;4+3!$F9@9!]*!&$%!1/8%(0%!%3+0&1,1&)!'*!2('-4,&!

-%.+/-!10!F9L!C1.23)1/5!+!2('-4,&!-%.+/-!%3+0&1,1&)!'*!"9FJ<!&$%!6+5%!%3+0&1,1&)!6'43-!*+33!

&'!$F9UL9!]/!'&$%(!6'(-0<!&$%!0$'(&=(4/!+-8%(0%!%**%,&!'*!1..15(+&1'/!'/!&$%!6+5%!,+/!7%!

5(%+&3)!+33%81+&%-!&$('45$!1/,(%+0%-!2('-4,&!-%.+/- m +0!3'/5!+0!&$%!2('-4,&!-%.+/-!

%3+0&1,1&)!10!01>+73%9!

! ]&!10!1.2'(&+/&!&'!%.2$+01>%!&$+&!&$%!6+5%!%**%,&!6133!/'&!-10+22%+(!1/!&$%!3'/5!(4/!1*!

&$%!2('-4,&!.+(?%&!/%4&(+31&)!+004.2&1'/!-'%0!/'&!$'3-9!K'/01-%(<!*'(!%:+.23%<!&$%!,+0%!

6$%(%!1..15(+&1'/!-'%0!/'&!%:2+/-!&$%!01>%!'*!&$%!,'/04.%(!7+0%!+0!(+21-3)!+0!1&!%:2+/-0!

&$%!01>%!'*!&$%!6'(?*'(,%!C19%9<!' !g!UJ9!#$%!0%,'/-!&%(.!1/!CUVJ!10!&$%/!/%5+&18%!+/-!-'%0!/'&!

8+/10$!+0!* !5'%0!&'!>%('9!]/!'&$%(!6'(-0<!&$%(%!10!+!2%(.+/%/&!6+5%!(%-4,&1'/!7%,+40%!

&$%(%!+(%!c&''!.+/)d!6'(?%(0!+/-!c&''!*%6d!,'/04.%(09!#$10!(%043&!$+0!1/&%(%0&1/5!

1.231,+&1'/0!*'(!&$%!0&4-)!'*!1..15(+&1'/!6$%/!1..15(+/&0!0%/-!+!3+(5%!*(+,&1'/!'*!&$%1(!

%+(/1/50!&'!&$%!0%/-1/5!,'4/&()!1/!&$%!*'(.!'*!(%.1&&+/,%09!#$%!/%5+&18%!%**%,&!'*!



! UO!

(%.1&&+/,%0!'/!6+5%0!1/!&$%!(%,%181/5!,'4/&()!10!2%(.+/%/&G!1&!-'%0!/'&!-10+22%+(!%8%/!

+*&%(!,+21&+3!$+0!*433)!+-E40&%-!&'!&$%!1..15(+/&!1/*34:9!\'&%<!$'6%8%(<!&$+&!1&!10!+30'!

2'00173%!*'(!1..15(+&1'/!&'!5%/%(+&%!2%(.+/%/&!6+5%!gains!1*!' !f!U!+/-!&$%!1..15(+/&0!+(%!

c,'/021,4'40!,'/04.%(0d!'*!&$%!-'.%0&1,!2('-4,&9 15!

! #$%!6+5%!,'/0%;4%/,%0!'*!%8%/!0315$&!-%81+&1'/0!*('.!2('-4,&!.+(?%&!/%4&(+31&)!

,+/!7%!01>+73%9![0!+/!13340&(+&1'/<!,'/01-%(!&$%!3'/5!(4/!%**%,&!1/!+!K'77=A'453+0!%,'/'.)9!

#$%!*1(0&!&%(.!1/!%;4+&1'/!CUVJ!8+/10$%0!+/-!&$%!6+5%!%3+0&1,1&)!(%-4,%0!&'P!

!

C"a J! !
d logw
dlogL ! =0

" =0

=
#$(1# %)

1# (1# $)sK

.
!

!

B422'0%!&$+&!' !e!F9VF<!0'!&$+&!+/!1..15(+&1'/=1/-4,%-!-'4731/5!'*!&$%!6'(?*'(,%!1/,(%+0%0!

&$%!01>%!'*!&$%!,'/04.%(!2''3!7)!VF!2%(,%/&9!B422'0%!+5+1/!&$+&!&$%!1/8%(0%!%3+0&1,1&)!'*!

2('-4,&!-%.+/-! ( !10!F9L9!X;4+&1'/!C"a J!&$%/!2(%-1,&0!&$+&!&$%!long­run!6+5%!%3+0&1,1&)!'*!

1..15(+&1'/!6133!%;4+3!$F9Fj9!

!

Immigration and Prices 

#$%!6+5%!%3+0&1,1&)!1/!%;4+&1'/!CUVJ!518%0!&$%!6+5%!1.2+,&!'*!1..15(+&1'/!1/!&%(.0!

'*!&$%!2(1,%!'*!&$%!1.2'(&%-!2('-4,&!C19%9<!&$%!/4.%(+1(%J9!]&!10!+30'!'*!1/&%(%0&!&'!-%&%(.1/%!

&$%!1.2+,&!'*!1..15(+&1'/!(%3+&18%!&'!&$%!2(1,%!'*!&$%!-'.%0&1,+33)!2('-4,%-!5''-9![*&%(!+33<!

1..15(+&1'/!$+0!-'.%0&1,!2('-4,&!2(1,%!%**%,&0!7'&$!7%,+40%!&$%!6+5%!-('20!+/-!7%,+40%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15!#$10!,'/,3401'/<!'*!,'4(0%<!(%;41(%0!&$+&!&$%!-%81+&1'/!*('.!2('-4,&!.+(?%&!/%4&(+31&)!,'/&1/4%!
1/-%*1/1&%3)<!(%5+(-3%00!'*!$'6!3'/5!1..15(+/&0!$+8%!7%%/!1/!&$%!(%,%181/5!,'4/&()9!!



! UV!

1..15(+/&0!&$%.0%38%0!0$1*&!&$%!2('-4,&!-%.+/-!,4(8%!'4&6+(-0916!D)!-1**%(%/&1+&1/5!

%;4+&1'/!CULJ!61&$!(%02%,&!&'!&$%!1..15(+&1'/=1/-4,%-!04223)!0$1*&<!1&!,+/!7%!0$'6/!&$+&!

&$%!%**%,&!'*!1..15(+&1'/!'/!&$%!-'.%0&1,!2(1,%!10P!

!

C"L J! !
d logp
dlogL

=
! " sK

(1+ ! # $) # (1# $# " )sK

#
" (1# %)[! + (1# $)sL ]

(1+ ! # $) # (1# $# " )sK

.!

!

! B422'0%!&$%(%!10!2('-4,&!.+(?%&!/%4&(+31&)9!#$%!0%,'/-!&%(.!'*!C"L J!&$%/!8+/10$%0<!

+/-!1..15(+&1'/!$+0!/'!2(1,%!%**%,&!%1&$%(!1/!&$%!3'/5!(4/!C* !e!FJ!'(!1*!2('-4,&!-%.+/-!10!

2%(*%,&3)!%3+0&1,!C( !e!FJ9!Y'6%8%(<!%;4+&1'/!C"L J!0$'60!&$+&!1..15(+&1'/!.40&!increase!

2(1,%0!+0!3'/5!+0!&$%!2('-4,&!-%.+/-!,4(8%!10!-'6/6+(-!03'21/5!+/-!,+21&+3!$+0!/'&!*433)!

+-E40&%-9!#$%!1/*3+&1'/+()!%**%,&!'*!1..15(+&1'/!10!+&&%/4+&%-!C+/-!2'&%/&1+33)!(%8%(0%-J!1*!' !

g!U!+/-!2('-4,&!-%.+/-!-'%0!/'&!(10%!2('2'(&1'/+&%3)!61&$!&$%!01>%!'*!&$%!1..15(+/&!

1/*34:9!

#$%!2(%-1,&1'/!&$+&!-'.%0&1,!2(1,%0!(10%!+&!&$%!0+.%!&1.%!&$+&!6+5%0!*+33!0%%.0!

,'4/&%(1/&41&18%9!Y'6%8%(<!1&!10!%+0)!&'!4/-%(0&+/-!&$%!%,'/'.1,!*+,&'(0!4/-%(3)1/5!&$10!

(%043&!7)!/'&1/5!&$+&!&$%!-%(18+&18%!1/!C"L J!,+/!+30'!7%!%:2(%00%-!+0P!

!

!C"j J! !
d logp
d logL

= ! sK 1"
d logK
d logL

#
$%

&
'(

" ! (1" ) ). !

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16!W%,%/&!0&4-1%0!'*!&$%!2(1,%!%**%,&!'*!1..15(+&1'/!1/,34-%!h+,$!C"FFIJ<!K'(&%0!C"FFOJ<!+/-!B+1>!C"FFIJ9!!



! "F !

[0!3'/5!+0!&$%(%!10!2('-4,&!.+(?%&!/%4&(+31&)<!&$%!2(1,%!'*!&$%!-'.%0&1,!5''-!.40&!(10%!

6$%/%8%(!,+21&+3!+-E40&0!7)!3%00!&$+/!&$%!1..15(+&1'/=1/-4,%-!2%(,%/&!0$1*&!1/!04223)9!#$%!

1/&41&1'/!10!,3%+(P!]/!&$%!+70%/,%!'*!*433!,+21&+3!+-E40&.%/&<!&$%!1..15(+&1'/=1/-4,%-!

1/,(%+0%!1/!-'.%0&1,!2('-4,&!-%.+/-!,+//'&!7%!%+013)!.%&!7)!&$%!%:10&1/5!.1:!'*!1/24&0<!

(+101/5!&$%!2(1,%!'*!&$%!-'.%0&1,!2('-4,&917!

[/!1.2'(&+/&!;4%0&1'/<!'*!,'4(0%<!10P!6$+&!$+22%/0!&'!&$%!real!6+5%!-%*1/%-!1/!&%(.0!

'*!&$%!2(1,%!'*!&$%!-'.%0&1,!2('-4,&!C'(!wi pJR!D)!,'.71/1/5!(%043&0!*('.!%;4+&1'/0!CUVJ!

+/-!C"LJ<!1&!10!%+0)!&'!0$'6!&$+&P!

!

C"I J! !
 
!w =

d log(w / p)
d logL

=
! " (1 ! #)sK

(1+ " ! #) ! (1 ! # ! $)sK

!
$(1 ! %)(1 ! #)sK

(1+ " ! #) ! (1 ! # ! $)sK

. !

!

\'&%!&$+&!1*!&$%!2('-4,&!.+(?%&!/%4&(+31&)!+004.2&1'/!$'3-0<!&$%!0%,'/-!&%(.!1/!C"I J!

8+/10$%0!+/-!1..15(+&1'/!must!(%-4,%!&$%!(%+3!6+5%!+0!3'/5!+0!,+21&+3!-'%0!/'&!*433)!+-E40&9!

#$10!(%043&!-'%0!/'&!-%2%/-!'/!&$%!(%3+&18%!.+5/1&4-%0!'*!&$%!%3+0&1,1&1%0!'*!0470&1&4&1'/!

+/-!2('-4,&!-%.+/-9!#$%!/%5+&18%!1.2+,&!'*!1..15(+&1'/!'/!&$%!(%+3!6+5%!10!/'&!

04(2(101/59![*&%(!+33<!1..15(+&1'/!(%-4,%0!&$%!/'.1/+3!6+5%!+/-!1/,(%+0%0!&$%!-'.%0&1,!

2(1,%!01.43&+/%'403)9!#'!01.231*)!&$%!-10,4001'/<!]!6133!(%*%(!&'!&$%!%3+0&1,1&)!1/!C"I J!+0!&$%!

real 6+5%!%3+0&1,1&)!'*!1..15(+&1'/9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17!#$%!(%02'/0%!'*!&$%!,+21&+3!0&',?!&'!&$%!1..15(+/&!1/*34:!10P!

! !
d logK

d logL
=

(1! " ) ! (1! " ! #)s
KK

(1+ $ ! " ) ! (1! " ! #)s
K

!
#(1! %)

(1+ $ ! " ) ! (1! " ! #)s
K

.

!

\'&%!&$+&!1*!&$%!2('-4,&!.+(?%&!/%4&(+31&)!+004.2&1'/!$'3-0<!&$%!2%(,%/&!0$1*&!1/!&$%!,+21&+3!0&',?!6133!7%!+!
*(+,&1'/!C7%&6%%/!F!+/-!UJ!'*!&$%!1..15(+&1'/=1/-4,%-!2%(,%/&!0$1*&!1/!&$%!01>%!'*!&$%!6'(?*'(,%9!



! "U!

]/!'(-%(!&'!5%&!+!0%/0%!'*!&$%!.+5/1&4-%!'*!&$%!(%+3!6+5%!%3+0&1,1&)<!1&!10!1/0&(4,&18%!&'!

(%*%(!7+,?!&'!&$%!01.23%0&!%:+.23%P!+!K'77=A'453+0!%,'/'.)!1/!&$%!0$'(&!(4/9!X;4+&1'/!

C"I J!(%-4,%0!&'P!

!

C"OJ! !
d log(w / p)

d logL ! =0
" =#

= $sK .!

!

#$%!0$'(&=(4/!(%+3!6+5%!%3+0&1,1&)!10!1-%/&1,+3!&'!&$+&!1.231%-!7)!&$%!01.23%0&!'/%=5''-!

K'77 =A'453+0!.'-%3!1/!%;4+&1'/!CIJ9!X8%/!+*&%(!&$%!.'-%3!+,,'4/&0!*'(!&$%!*+,&!&$+&!

1..15(+/&0!1/,(%+0%!&$%!01>%!'*!&$%!,'/04.2&1'/!7+0%!2('2'(&1'/+&%3)!+/-!&$+&!

1..15(+&1'/ =1/-4,%-!2(1,%!,$+/5%0!.'8%!&$%!2(%=%:10&1/5!,'/04.%(0!+3'/5!&$%1(!2('-4,&!

-%.+/-!,4(8%<!&$%!0$'(&=(4/!(%+3!6+5%!%3+0&1,1&)!10!0&133!$F9@9!

#$%!&$%'()!'*!*+,&'(!-%.+/-!,3+(1*1%0!+/!1.2'(&+/&!.104/-%(0&+/-1/5P!&$%!'*&%/=

$%+(-!+(54.%/&!&$+&!&$%!'4&6+(-!0$1*&!1/!2('-4,&!-%.+/-!1/-4,%-!7)!1..15(+&1'/!6133!

0'.%$'6!(%&4(/!&$%!%,'/'.)!&'!1&0!2(%=1..15(+&1'/!%;41317(14.!-'%0!/'&!$+8%!+/)!

&$%'(%&1,+3!0422'(&9!]/0&%+-<!&$%!&$%'()!(%8%+30!&$+&!1..15(+&1'/!$+0!+/!+-8%(0%!%**%,&!'/!

&$%!(%+3!6+5%918!N4&!-1**%(%/&3)<!&$%!/4.7%(!'*!-'.%0&1,+33)!2('-4,%-!61-5%&0!&$+&!&$%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18!#$%(%!+(%!+3&%(/+&18%!6+)0!'*!-%*1/1/5!&$%!(%+3!6+5%9!b'(!1/0&+/,%<!'/%!,+/!-%*1/%!+!2(1,%!1/-%:!

p = py

1! µD pµD <!6$%(%!py!10!&$%!2(1,%!'*!5''-!)!C6$1,$!10!*1:%-!+&!UJ<!+/-!µD!10!&$%!0$+(%!'*!1/,'.%!&$+&!10!02%/&!1/!

5''-! y!1/!&$%!-'.%0&1,!%,'/'.)9!Y '3-1/5!,'/0&+/&!&$%!0$+(%!µD<!&$%!(%043&1/5!(%+3!6+5%!%3+0&1,1&)!1/!&$%!,+0%!

'*!2('-4,&!.+(?%&!/%4&(+31&)!10P!

! !
d log(w / p )

d log L
=

! " [1 ! # ! $(1 ! µD )]sK
(1+ " ! #) ! (1 ! # ! $)sK

,
!

6$1,$!.40&!7%!/%5+&18%!1*!&$%!0%,'/-='(-%(!,'/-1&1'/0!1/!%;4+&1'/!C""J!$'3-9

!

!



! "" !

&)21,+3!6'(?%(!1/!&$%!(%,%181/5!,'4/&()!,+/!2'&%/&1+33)!74)!6133!-%,31/%!+0!&$%!(%043&!'*!&$%!

1..15(+/&!1/*34: m %8%/!+*&%(!'/%!+,,'4/&0!*'(!&$%!*+,&!&$+&!1..15(+/&0!&$%.0%38%0!6133!

1/, (%+0%!&$%!-%.+/-!*'(!61-5%&09![/-<!4/-%(!0'.%!,'/-1&1'/0<!&$%!-%,31/%!1/!&$%!/4.7%(!'*!

61-5%&0!&$+&!,+/!7%!24(,$+0%-!10!%:+,&3)!&$%!0+.%!+0!&$%!-%,31/%!*'4/-!1/!&$%!01.23%0&!

*+,&'(!-%.+/-!.'-%3!&$+&!15/'(%0!&$%!('3%!'*!1..15(+/&0!1/!&$%!61-5%&!2('-4,&!.+(?%&9!!

! !

Marshall’s Rules Redux 

! [!5(%+&!-%+3!'*!1/015$&!1/&'!&$%!4/-%(3)1/5!%,'/'.1,0!,+/!7%!'7&+1/%-!7)!

-1**%(%/&1+&1/5!&$%!(%+3!6+5%!%3+0&1,1&)!1/!%;4+&1'/!C"IJ!61&$!(%02%,&!&'!&$%!2+(+.%&%(0!&$+&!

-%&%(.1/%!1&0!8+34%9!#'!*1:!1-%+0<!]!1/1&1+33)!*',40!'/!&$%!,+0%!'*!2('-4,&!.+(?%&!/%4&(+31&)9!]&!

10!,'/8%/1%/&!&'!,'/-4,&!&$10!%:%(,10%!1/!&%(.0!'*!&$%!+,&4+3!%3+0&1,1&)!'*!0470&1&4&1'/<!&$%!

%3+0&1,1&)!'*!2('-4,&!-%.+/-<!+/-!&$%!%3+0&1,1&)!'*!04223)!'*!,+21&+3!C(+&$%(!&$+/!0'.%!

&(+/0*'(.+&1'/!'(!1/8%(0%!'*!&$%!(%3%8+/&!%3+0&1,1&)J9!]/!2+(&1,43+(<!/'&%!&$+&!#!e!UiCU=!! J<!

+/-!-%*1/%!&$%!2(1,%!%3+0&1,1&)!'*!-%.+/-!+0!( k!e!Ui( G!+/-!&$%!%3+0&1,1&)!'*!04223)!'*!,+21&+3!

+0!* k!e!Ui* 9!B1/,%!&$%!3'/5=(4/!1.2+,&!'*!1..15(+&1'/!'/!&$%!(%+3!6+5%!10!/4.%(1,+33)!%;4+3!

&'!>%('<!]!*',40!'/!&$%!,+0%!'*!* k!g!+9!]&!,+/!&$%/!7%!0$'6/!&$+&P19!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19!#$%!%+01%0&!6+)!&'!2('8%!&$%!(43%0!10!&'!,'/8%(&!&$%!(%+3!6+5%!%3+0&1,1&)!1/!%;4+&1'/!C"IJ!1/&'!+!*'(.43+!&$+&!
-%2%/-0!'/!&$%!+,&4+3!%3+0&1,1&1%0!(+&$%(!&$+/!'/!&$%1(!&(+/0*'(.+&1'/9!X;4+&1'/!C"IJ!,+/!&$%/!7%!6(1&&%/!+0P!

! !

 

w =
−[η* + λ* (1− φ)]s

K

η* (λ* + σ) − λ* (η* − σ)s
K

.!

#$%!(43%0!+(%!'7&+1/%-!7)!2+(&1+33)!-1**%(%/&1+&1/5!&$10!%:2(%001'/9!B'.%!,+4&1'/!10!(%;41(%-!6$%/!
1/&%(2(%&1/5!&$%0%!-%(18+&18%09!h+7'(S0!0$+(%!'*!1/,'.%!10!/'&!,'/0&+/&!4/3%00!&$%!2('-4,&1'/!*4/,&1'/!10!K'77=
A'453+09!#$%!2+(&1+3!-%(18+&18%0!(%2'(&%-!1/!%;4+&1'/!C"VJ!15/'(%!&$%!*%%-7+,?!%**%,&0!&$+&!',,4(!&$('45$!
,$+/5%0!1/!sL9!B%%!N%.7%(&'/!CUVOVJ!*'(!+!-%&+13%-!-10,4001'/!'*!&$%!+/+3'5'40!C+/-!4/18%(0+33)!15/'(%-J!

1004%!1/!&$%!-%(18+&1'/!'*!H+(0$+33S0!(43%0!'*!-%(18%-!-%.+/-9!



! "@!

C"VJ! !
 

! !w
! "

> 0,
! !w
! sL

> 0,
! !w
! #* > 0,

! !w
! $* < 0.!

!

U9!The wage effect of immigration is weaker (i.e., less negative) the easier it is 

to substitute labor and capital. ]*!3+7'(!+/-!,+21&+3!+(%!%+013)!0470&1&4&+73%<!&$%!%**%,&18%!

.+5/1&4-%!'*!&$%!1..15(+&1'/=1/-4,%-!04223)!0$',?!10!0.+33%(!*'(!+/)!2+(&1,43+(!

1..15(+/&!1/*34:9![0!+!(%043&<!&$%!+-8%(0%!6+5%!%**%,&!10!6%+?%(9!

"9!The wage effect of immigration is weaker the more “important” labor is in 

the production process.!]*!3+7'(!6%(%!c4/1.2'(&+/&d<!%8%/!+!(%3+&18%3)!0.+33!1..15(+/&!

04223)!0$',?!6'43-!$+8%!+!-102('2'(&1'/+&%3)!3+(5%!%**%,&9!

@9!The wage effect of immigration is weaker the more elastic the supply of 

capital.!#$%!%+01%(!1&!10!*'(!,+21&+3!&'!+-E40&!&'!&$%!1..15(+/&!1/*34:<!&$%!6%+?%(!6133!7%!&$%!

6+5%!%**%,&!'*!1..15(+&1'/9!

a9!The wage effect of immigration is stronger the more elastic product 

demand. #$%!0,+3%!%**%,&!10!0.+33%(!&$%!5(%+&%(!&$%!%3+0&1,1&)!'*!2('-4,&!-%.+/-!7%,+40%!

,'/04.%(0!6'43-!&$%/!0470&+/&1+33)!,4&!7+,?!&$%1(!-%.+/-!*'(!&$%!-'.%0&1,!5''-!+0!&$%!

2(1,%!(10%09!#$%!0.+33%(!&$%!0,+3%!%**%,&<!&$%!3+(5%(!&$%!1..15(+&1'/=1/-4,%-!(%+3!6+5%!,4&920!

#$%0%!(43%0!6%(%!-%(18%-!4/-%(!&$%!,'/-1&1'/!'*!2('-4,&!.+(?%&!/%4&(+31&)9!]/!&$%!

+70%/,%!'*!/%4&(+31&)<!&$%!1..15(+&1'/!,'/&%:&!+--0!+/!1/&%(%0&1/5!*1*&$!(43%P21!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20![3&$'45$!&$%!-%(18+&18%0!04..+(1>%-!1/!%;4+&1'/!C"VJ!6%(%!,+3,43+&%-!401/5!&$%!(%+3!6+5%!%3+0&1,1&)<!&$%!
0+.%!;4+31&+&18%!(43%0!,+/!7%!'7&+1/%-!7)!401/5!&$%!6+5%!%3+0&1,1&)!-%*1/%-!(%3+&18%!&'!&$%!/4.%(+1(%<!+0!3'/5!
+0!&$%!(%0&(1,&1'/!1/!%;4+&1'/!C""J!10!0+&10*1%-9!

21!#$%!2+(&1+3!-%(18+&18%!*'(!&$%!*1*&$!(43%!10!
 
! w / ! " f!F9!\'&%<!$'6%8%(<!&$+&!1*!' !, !U<!&$%!2+(&1+3!-%(18+&18%0!*'(!

&$%!'&$%(!(43%0!6133!,'/&+1/!+/!+--1&1'/+3!&%(.9!#$%!015/!'*!&$10!&%(.!6133!5%/%(+33)!-%2%/-!'/!6$%&$%(!' !10!
3%00!&$+/!'(!5(%+&%(!&$+/!U9!!



! "a !

L9!The wage effect of immigration is weaker the greater the impact of 

immigration on the size of the consumer base relative to its impact on the size of the 

workforce. #$%!+-8%(0%!6+5%!1.2+,&!'*!1..15(+&1'/!10!+&&%/4+&%-!1*!&$%(%!+(%!c*%6d!

6'(?%(0!+/-!c.+/)d!,'/04.%(09 !

!!

Extensions 

#$%!.'-%3!04..+(1>%-!+7'8%!1/,34-%0!&6'!1.2'(&+/&!(%0&(1,&1'/09!b1(0&<!&$%!

2('-4,&!-%.+/-!*4/,&1'/!*'(!&$%!-'.%0&1,!5''- !q!-'%0!/'&!-%2%/-!'/!&$%!,'/04.%(S0!

1/,'.%G!0%,'/-<!&$%!2(1,%!'*!5''-!y!10!*1:%-!C0'!&$+&!&$%!*'(%15/!%:2'(&!04223)!,4(8%!*'(!y!10!

2%(*%,&3)!%3+0&1,J9!]!/'6!%:&%/-!&$%!*(+.%6'(?!1/!+!6+)!&$+&!(%3+:%0!7'&$!'*!&$%0%!

+004.2&1'/0!01.43&+/%'403)9!]&!10!,'/8%/1%/&!&'!7%51/!7)!.'-%31/5!,'/04.%(!-%.+/-!*'(!

5''-! y9!B422'0%!&$%!&)21,+3!,'/04.%(S0!-%.+/-!*4/,&1'/!,+/!7%!6(1&&%/!+0P!

!

C@FJ! ! yj = hj py

!
1
" p

1
"

! 1
Zj , !

!

6$%(%!hj!10!+!2%(0'/=02%,1*1,!0$1*&%(!-%&+131/5!+!,'/04.%(S0!(%3+&18%!2(%*%(%/,%!*'(!5''-!yG!

py!10!&$%!2(1,%!'*!5''-!yG!p!,'/&1/4%0!&'!7%!&$%!2(1,%!'*!5''-!qG!+/-!Zj!10!&$%!,'/04.%(S0!

1/,'.%9!#$%!,'/04.%(S0!1/,'.%!10!%;4+3!&'!w!1*!$%!10!+!6'(?%(!1/!&$%!-'.%0&1,!%,'/'.)G!r!10!

$%!10!+!,+21&+310&!1/!&$%!-'.%0&1,!%,'/'.)G!+/-! x!1*!$%!10!+!,'/04.%(!1/!&$%!c(%0&!'*!&$%!

6'(3-9d!#$%!6%15$&!h!.+)!-1**%(!7%&6%%/!&$%!8+(1'40!&)2%0!'*!,'/04.%(09!



! "L !

#$%!2+(+.%&%(!- !10!2'01&18%!+/-!10!&$%!1/8%(0%!2(1,%!%3+0&1,1&)!'*!-%.+/-!*'(!5''-!y922!

#$%!-%.+/-!*4/,&1'/!1/!C @FJ!7413-0!1/!&6'!2('2%(&1%09!b1(0&<!,'/04.%(0!$+8%!$'.'&$%&1,!

2(%*%(%/,%0!C1.23)1/5!&$+&!&$%!1/,'.%!%3+0&1,1&)!10!4/1&)J9!B%,'/-<!&$%!-%.+/-!*4/,&1'/!10!

$'.'5%/%'40!'*!-%5(%%!>%('<!0'!&$+&!&$%!&$(%%!%3+0&1,1&1%0!-%*1/%-!1/!C@FJ!+--!42!&'!>%('9!

#$%!&'&+3!-%.+/-!*'(!&$%!1.2'(&%-!5''-!10!518%/!7)P!

!

C@UJ! ! Y = py

!
1
" p

1
"

! 1
hLCLw + hKCKr + hXCXx( ). !

!

h%&!Wy = hL CL w + hK CK r + hX CX x<!&$%!c%**%,&18%d!6%+3&$!&$+&!-%&%(.1/%0!+55(%5+&%!-%.+/-!

*'(!&$%!1.2'(&%-!5''-923!#$%!1/8%(0%!-%.+/-!*4/,&1'/!*'(!Y!,+/!&$%/!7%!6(1&&%/!+0P!

!

C@"J! ! py =Y ! " p1! " Wy
" .!

!

#$%!+55(%5+&%!04223)!,4(8%!*'(!Y!10!518%/!7)P!

!

C@@J! ! py =Yϕ , !

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22!_''-0! q!+/-! y!+(%!5('00!0470&1&4&%0!'(!5('00!,'.23%.%/&0!-%2%/-1/5!'/!6$%&$%(!- !10!3%00!&$+/!'(!5(%+&%(!
&$+/!U<!(%02%,&18%3)9!

23!#$%!01.231*)1/5!+004.2&1'/!&$+&!+!-'.%0&1,!,'/04.%(S0!6%+3&$!%;4+30!$10!1/,'.%!C19%9<!w!'(! rJ!1.231%0!&$+&!
&$%!/4.7%(!'*!6'(?%(=,'/04.%(0! CL!.40&!%;4+3!&$%!/4.7%(!'*!6'(?%(0!L<!+/-!&$+&!&$%!/4.7%(!'*!,+21&+310&!

,'/04.%(0! CK!%;4+30!&$%!,+21&+3!0&',?!K<!0'!&$+&!%+,$!,+21&+310&=,'/04.%(!'6/0!'/%!4/1&!'*!,+21&+39 !



! "j !

6$%(%!. !10!&$%!1/8%(0%!%3+0&1,1&)!'*!04223)9!#$%!%;41317(14.!2(1,%!'*!5''-!y!10!-%&%(.1/%-!7)!

&$%!01.43&+/%'40!0'34&1'/!'*!%;4+&1'/0!C@"J!+/-!C@@J9!!

! #$%!+55(%5+&%!-%.+/-!,4(8%!*'(!Q!6$%/!&$%(%!+(%!6%+3&$!%**%,&0!,+/!7%!-%(18%-!1/!

+/!+/+3'5'40!*+0$1'/!+/-!10!518%/!7)P!

!

C@aJ! ! Q = p
!

1
" py

1
"

! 1

Wq, !

!

6$%(%!Wq = gLCL w + gK CK r + gX CX x<!+/-!.%+04(%0!&$%!%**%,&18%!6%+3&$!&$+&!-%&%(.1/%0!

+55(%5+&%!-%.+/-!*'(!&$%!-'.%0&1,!5''-924!#$%!-%.+/-!*4/,&1'/!1/!C @aJ!10!+30'!-%(18%-!

*('.!$'.'&$%&1,!2(%*%(%/,%0!+/-!10!$'.'5%/%'40!'*!-%5(%%!>%('9!D)!0470&1&4&1/5!1/!&$%!

%:2(%001'/!*'(!&$%!%;41317(14.!2(1,%!'*!5''-!y<!1&!10!2'00173%!&'!0'38%!*'(!&$%!1/8%(0%!

+55(%5+&%!-%.+/-!*4/,&1'/!*'(!&$%!-'.%0&1,!5''-P!

!!

C@LJ! ! p = Q−η̂Wq
η̂Wy

ϕ̂ , !

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24!#$%!0'34&1'/!'*!&$%!.'-%3!10!5(%+&3)!01.231*1%-!1*!&$%(%!10!+!2('2'(&1'/+3!(%3+&1'/!7%&6%%/!&$%!6%15$&1/5!
*+,&'(0!*'(!&$%!-'.%0&1,!+/-!1.2'(&%-!5''-0!*'(!7'&$!6'(?%(0!+/-!,+21&+310&09!]/!2+(&1,43+(<!]!+004.%!&$+&!hL!e!

/ gL!+/-! hK!e!/ gK9!#$%!2('2'(&1'/+31&)!2('2%(&)!+33'60!%:2(%001/5!&$%!8+(1'40!%3+0&1,1&1%0!1/!&%(.0!'*!3+7'(S0!

0$+(%!'*!1/,'.%<!sL9!



! "I !

6$%(%!ö! !+/-! ö! !+(%!(%0,+3%-!8+34%0!'*!&$%!2+(+.%&%(0!( !+/-! . <!(%02%,&18%3)925![/+3'5'40!&'!

&$%!(%0&(1,&1'/0!1/!%;4+&1'/!C""J<!&$%!0%,'/-='(-%(!,'/-1&1'/0!*'(!&$%!0',1+3!23+//%(!

2('73%.!/'6!1.23)!&$+&! ö! !g!U!C6$1,$<!1/!&4(/<!1.231%0!&$+&!( !g!UJ9!]&!&$%/!*'33'60!&$+&!ö! !

.40&!+30'!31%!7%&6%%/!>%('!+/-!'/%9!\'&%!&$+&!ö! !e!( !+/-! ö! !e!F!6$%/!&$%!04223)!,4(8%!*'(!

&$%!1.2'(&%-!5''- !10!2%(*%,&3)!%3+0&1,9!

! ]&!10!1/0&(4,&18%!&'!,'.2+(%!%;4+&1'/!C@LJ!61&$!%;4+&1'/!CULJ<!&$%!+55(%5+&%!-%.+/-!

*4/,&1'/!1/!&$%!.'-%3!&$+&!15/'(%-!6%+3&$!%**%,&0!+/-!+004.%-!&$+&!&$%!04223)!'*!Y!6+0!

2%(*%,&3)!%3+0&1,9!]/!&$%!01.23%(!.'-%3<!&$%!1/8%(0%!-%.+/-!*4/,&1'/!*'(!Q!6+0!p = Q−η Cη, !

+/-!&$%!0$1*&%(!6+0!01.23)!&$%!C6%15$&%-J!/4.7%(!'*!,'/04.%(0!6$'!24(,$+0%-!&$%!

-'.%0&1,!5''-9!X8%/!1*!&$%!04223)!,4(8%!'*!Y!6%(%!2%(*%,&3)!%3+0&1,!C1.23)1/5!ö! !e!FJ<!&$%!

0$1*&%(!1/!%;4+&1'/!C@LJ!-1**%(0!7%,+40%!1&!-%2%/-0!/'&!'/3)!'/!&$%!/4.7%(!'*!,'/04.%(0<!

74&!+30'!'/!&$%1(!6%+3&$9!

! #$%!2(%0%/,%!'*!6%+3&$!%**%,&0!1.231%0!&$+&!&$%!1.2+,&!'*!1..15(+&1'/!'/!6+5%0!1/!

&$%!-'.%0&1,!3+7'(!.+(?%&!/'6!-%2%/-0!'/P!C+J!$'6!1..15(+&1'/!,$+/5%0!&$%!01>%!'*!&$%!

,'/04.%(!7+0%!*'(!%+,$!'*!&$%!&6'!5''-0G!+/-!C7J!$'6!1..15(+&1'/!,$+/5%0!&$%!+8%(+5%!

1/,'.%!'*!&$%!,'/04.%(!7+0%9!#$%!*1(0&!'*!&$%0%!%**%,&0<!'*!,'4(0%<!10!(%3+&%-!&'!&$%!2('-4,&!

.+(?%&!/%4&(+31&)!+004.2&1'/9!B422'0%!&$+&!&$%!2+)!(+&%!&'!%+,$!'*!&$%!5('420!&$+&!.+?%!42!

&$%!,'/04.%(!7+0%!C19%9<!w<!r<!+/-!xJ!10!$%3-!,'/0&+/&9!#$%!1..15(+&1'/=1/-4,%-!2%(,%/&!

,$+/5%!1/!&$%!01>%!'*!&$%!,'/04.%(!7+0%!*'(!&$%!-'.%0&1,!5''-!10!518%/!7)P!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

25!#$%!(%0,+3%-!%3+0&1,1&1%0!+(%!-%*1/%-!+0ö! =
!

1" #* (1" $)(1" ! )
!+/-! ö! =

! *" (1# $)

1# ! * (1# " )(1# $)
, !6$%(%!

! * =
!

! + "
. !



! "O!

!

C@jJ! ! ! q =
d logWq

dlogL
w,r ,x

= " D
q sL

d logCL

d logL
+ " D

q sK

d logCK

dlogL
+ (1# " D

q )
d logCX

dlogL
, !

!

6$%(%!! D
q =1" (gXCXx /Wq), !&$%!0$+(%!'*!&'&+3!%:2%/-1&4(%0!1/!5''-!q!&$+&!10!+&&(174&+73%!&'!

-'.%0&1,!,'/04.%(09!#$%!%3+0&1,1&)!' q<!'*!,'4(0%<!10!&$%!,'4/&%(2+(&!'*!&$%!%3+0&1,1&)!' !1/!&$%!

01.23%(!.'-%3!+7'8%9!

#$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!01>%!'*!&$%!,'/04.%(!7+0%!*'(!&$%!1.2'(&%-!5''-!

10P!

!

C@IJ! ! ! y =
d logWy

dlogL
w,r ,x

= " D
y sL

d logCL

d logL
+ " D

y sK

d logCK

dlogL
+ (1# " D

y )
d logCX

dlogL
, !

!

6$%(%!! D
y =1" (hXCXx /Wy ), !&$%!0$+(%!'*!&'&+3!%:2%/-1&4(%0!1/!5''-! y!&$+&!10!+&&(174&+73%!&'!

-'.%0&1,!,'/04.%(09!]*!.4,$!'*!&$%!'4&24&!'*!&$%!-'.%0&1,!5''-!10!,'/04.%-!-'.%0&1,+33)<!

6$13%!.4,$!'*!&$%!'4&24&!'*!&$%!1.2'(&%-!5''-!10!,'/04.%-!+7('+-<!1&!6'43-!7%!(%+0'/+73%!

&'!%:2%,&!&$+&!&$%!%3+0&1,1&)!' q!6'43-! 7%!(%3+&18%3)!3+(5%!C2%($+20!/%+(1/5!'/%J<!6$13%!&$%!

%3+0&1,1&)!' y!6'43-!7%!(%3+&18%3)!0.+339!

! M/%!*1/+3!1004%!/%%-0!&'!7%!+--(%00%-!7%*'(%!]!,+/!,+3,43+&%!&$%!6+5%!%3+0&1,1&)!1/!&$%!

-'.%0&1,!3+7'(!.+(?%&9!]&!10!,3%+(!*('.!&$%!-%*1/1&1'/0!'*!Wq!+/-! Wy!&$+&!&$%!1..15(+&1'/=

1/-4,%-!6%+3&$!%**%,&!6133!+30'!-%2%/-!'/!6$+&!$+22%/0!&'!x<!&$%!2+)!(+&%!1/!&$%!*'(%15/!

%,'/'.)9!b'(!01.231,1&)<!]!+004.%!&$+&!1..15(+&1'/!C&$'45$!1&!.+)!7%!3+(5%!(%3+&18%!&'!&$%!



! "V!

01>%!'*!&$%!-'.%0&1,!6'(?*'(,%J!10!0.+33!(%3+&18%!&'!&$%!01>%!'*!&$%!6'(?*'(,%!1/!&$%!(%0&!'*!

&$%!6'(3-9!Y%/,%!]!15/'(%!+/)!2'&%/&1+3!%**%,&0!'/!,'/04.%(!-%.+/-!C+/-!&$%!-'.%0&1,!

3+7'(!.+(?%&J!&$('45$!&$%!,$+/5%!1/!&$%!3%8%3!'*!*'(%15/!1/,'.%!x9!

! #$%!.+&$%.+&1,+3!+22%/-1:!-%0,(17%0!&$%!0'34&1'/!'*!&$10!.'-%39!#$%!(%043&1/5!

%:2(%001'/0!+(%!.'(%!,'.23%:!7%,+40%!'*!&$%!(+21-3)!%:23'-1/5!/4.7%(!'*!%3+0&1,1&1%0!C+/-!

1/,'.%!0$+(%0J!(%;41(%-!&'!-%0,(17%!+33!&$%!*%%-7+,?!%**%,&0!1/!&$%!.'-%39!#'!01.231*)<!]!

,'/01-%(!&$%!,+0%!'*!+!K'77=A'453+0!2('-4,&1'/!*4/,&1'/9!b4(&$%(<!]!(%0&(1,&!&$%!-10,4001'/!

&'!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!(%+3!6+5%!-%*1/%-!7)!wi p9!#$%!(%+3!6+5%!%3+0&1,1&)!1/!

&$%!%:2+/-%-!.'-%3!10!518%/!7)P!

!

C@OJ! !
d log(w / p)

d logL
! =0

=
" #(1" ö$%D

q " ö&%D
y )sK

'
+

ö$(( q " 1) + ö&( y

'
, !

!

6$%(%!! = (1+ " )[1# $̂%D
q sL # &̂%D

y sL ] # [(1# $̂)+ $̂" %D
q + &̂" %D

y ]sK 9!!

! ]&!10!1/0&(4,&18%!&'!,'.2+(%!&$%!(%+3!6+5%!%3+0&1,1&)!1/!%;4+&1'/!C@OJ!61&$!&$%!

+/+3'5'40!%:2(%001'/!1/!C"IJ<!6$1,$!15/'(%-!6%+3&$!%**%,&0!+/-!+004.%-!&$%!04223)!'*!&$%!

1.2'(&%-!5''-! y!6+0!2%(*%,&3)!%3+0&1,926!b'(!01.231,1&)<!0422'0%!&$+&!c5%/%(+31>%-d!2('-4,&!

.+(?%&!/%4&(+31&)!$'3-0<!0'!&$+&!&$%!0%,'/-!&%(.!1/!7'&$!%;4+&1'/!C"IJ!+/-!%;4+&1'/!C@OJ!

8+/10$%0927!]&!10!%+0)!&'!0%%!&$+&!&$%!/4.%(+&'(!'*!C@OJ!,'/&+1/0!&$%!+--1&1'/+3!&%(.!

λ ( öηεD
q
L + öϕεD

y
L )sK 9!#$10!+--1&1'/+3!&%(.!(%2(%0%/&0!&6'!-10&1/,&!0,+3%!%**%,&0!1/-4,%-!7)!&$%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
26!]/!&$%!02%,1+3!,+0%!6$%(%!&$%(%!+(%!/'!6%+3&$!%**%,&0!+/-!&$%!04223)!,4(8%!'*!&$%!1.2'(&%-!5''-!10!/'&!
2%(*%,&3)!%3+0&1,<!+33!&$%!&%(.0!1/8'381/5!&$%!0$+(%!0!1/!%;4+&1'/!C@OJ!6'43-!-('2!'4&9! !

27!#$%!c5%/%(+31>%-d!*'(.!'*!2('-4,&!.+(?%&!/%4&(+31&)!(%;41(%-!1/!%;4+&1'/!C@OJ!10!ö! (" q # 1) + ö$ " y = 0.!



! @F!

,$+/51/5!6%+3&$!'*!,'/04.%(09!D'&$!'*!&$%0%!0,+3%!%**%,&0!+(%!2'01&18%<!0'!&$+&!&$%)!6%+?%/!

&$%!+-8%(0%!3+7'(!.+(?%&!1.2+,&!'*!1..15(+&1'/!+0!3'/5!+0!,+21&+3!$+0!/'&!*433)!+-E40&%-9!

#$%!*1(0&!6%+3&$!%**%,&!C&$%!&%(.!.43&1231%-!7)!!̂ J!+(10%0!7%,+40%!1..15(+&1'/!

/%,%00+(13)!1/,(%+0%0!+8%(+5%!1/,'.%!1/!&$%!-'.%0&1,!%,'/'.)9!]/!'&$%(!6'(-0<!+0!10!&)21,+3!

1/!&$10!&)2%!'*!.'-%3<!&$%!3'00%0!1/,4((%-!7)!6'(?%(0!+(%!.'(%!&$+/!.+-%!42!7)!&$%!5+1/0!

+,,(41/5!&'!,+21&+310&0!CD'(E+0<!UVVLJ9!#$%!6%+3&$!%**%,&!5%/%(+&%-!7)!&$%!$15$%(!+8%(+5%!

1/,'.%!1/,(%+0%0!-%.+/-!*'(!&$%!-'.%0&1,+33)!2('-4,%-!5''-<!1/,(%+0%0!&$%!-%.+/-!*'(!

3+7'(<!+/-!$%320!&'!+&&%/4+&%!&$%!+-8%(0%!3+7'(!.+(?%&!1.2+,&!'*!1..15(+&1'/9!#$%!0%,'/-!

6%+3&$!%**%,&!C&$%!&%(.!.43&1231%-!7)!!̂ J!+(10%0!7%,+40%!1..15(+&1'/!+30'!5%/%(+&%0!

1/,(%+0%-!-%.+/-!*'(!&$%!1.2'(&%-!5''-! y9!]*!&$%!04223)!,4(8%!'*!&$%!1.2'(&%-!5''-!10!/'&!

2%(*%,&3)!%3+0&1,<!$'6%8%(<!&$%!6%+3&$!%**%,&!1/,(%+0%0!&$%!2(1,%!'*!&$%!1.2'(&%-!5''-<!

%/,'4(+51/5!,'/04.%(0!&'!061&,$!7+,?!&'!&$%!-'.%0&1,!5''-<!*4(&$%(!+&&%/4+&1/5!&$%!

+-8%(0%!1.2+,&!'*!1..15(+&1'/!'/!&$%!-'.%0&1,!6+5%9!

! A%021&%!&$%!+--1&1'/+3!,'.23%:1&)<!%;4+&1'/!C@OJ!)1%3-0!&$(%%!4/+.7154'40!(%043&0!

+0!3'/5!+0!&$%(%!10!5%/%(+31>%-!2('-4,&!.+(?%&!/%4&(+31&)P!

U9!#$%!(%+3!6+5%!%3+0&1,1&)!10!>%('!1/!&$%!3'/5!(4/!C19%9<!6$%/!* !e!FJ9!

"9![0!0$'6/!1/!&$%!.+&$%.+&1,+3!+22%/-1:<!&$%!(%+3!6+5%!%3+0&1,1&)!1/!C@OJ!.40&!7%!

/%5+&18%!+0!3'/5!+0!&$%(%!10!1/,'.23%&%!,+21&+3!+-E40&.%/&928!]/!'&$%(!6'(-0<!&$%!0,+3%!

%**%,&0!5%/%(+&%-!7)!&$%!1..15(+&1'/=1/-4,%-!,$+/5%0!1/!,'/04.%(!-%.+/-!,+/! /%8%(!7%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
28!#$%!2(''*!40%0!&$%!*+,&!&$+&!&$%!(%0,+3%-!%3+0&1,1&1%0!!̂ and "̂ !+(%!7'&$!2'01&18%!+/-!3%00!&$+/!'/%9!]&!10!%+0)!

&'!8%(1*)!&$+&!&$%1(!04.!10!+30'!3%00!&$+/!'/%9!#'!0$'6!&$+&!&$%!015/!'*!&$%!/4.%(+&'(!1/!C@OJ!.40&!7%!/%5+&18%<!
01.23)!%8+34+&%!&$%!/4.%(+&'(!+&!&$%!2'1/&!6$%(%!&$%!1/,'.%!0$+(%0!1/!&$%!%:2(%001'/!&+?%!'/!&$%!8+34%!'*!
'/%<!0'!&$+&!&$%!0,+3%!%**%,&0!+(%!+&!&$%1(!.+:1.4.!8+34%9!T01/5!&$%!0+.%!/4.%(1,+3!2('2%(&1%0!'*!&$%!(%0,+3%-!
%3+0&1,1&1%0<!1&!,+/!+30'!7%!0$'6/!&$+&!&$%!-%/'.1/+&'(!.40&!7%!2'01&18%9!!



! @U!

04**1,1%/&3)!0&('/5!&'!(%8%(0%!&$%!-1(%,&!+-8%(0%!1.2+,&!'*!1..15(+&1'/!1/!&$%!-'.%0&1,!

3+7'(!.+(?%&9!

@9!#$%!0$'(&=(4/!%**%,&!'*!1..15(+&1'/!10!518%/!7)P!

!

C@VJ! !
d log(w / p)

d logL ! =0
" =#

= $sK .

!

!

W%.+(?+73)<!6%!$+8%!,'.%!*433!,1(,3%!&'!&$%!7%51//1/5!'*!&$%!+/+3)010!C0%%!%;4+&1'/!CIJJ9!

#$%!0$'(&=(4/!(%+3!6+5%!%3+0&1,1&)!'*!1..15(+&1'/!10!0&133!$F9@<!%8%/!+*&%(!&$%!.'-%3!

+,,'4/&0!*'(!+33!&$%!*%%-7+,?!2'0017131&1%0!1/&('-4,%-!7)!6%+3&$!%**%,&0!1/!&$%!2('-4,&!

.+(?%&!+/-!1/%3+0&1,!04223)!'*!&$%!1.2'(&%-!5''-929!

!!

IV. More Preliminaries: Heterogeneous Labor  in a Closed One -Good Economy  

! ]&!10!%+01%(!&'!4/-%(0&+/-!$'6!&$%!2(%0%/,%!'*!$%&%('5%/%'40!3+7'(!+3&%(0!&$%!

%,'/'.1,0!'*!&$%!2('73%.!7)!(%&4(/1/5!&'!&$%!01.23%0&!.'-%3!'*!+!,3'0%-!'/%=5''-!

%,'/'.)9!#$%!31/%+(=$'.'5%/%'40!2('-4,&1'/!*4/,&1'/!*'(!&$%!01/53%!+55(%5+&%!5''-!10!Q!e!

fCK<!LU<!o<!LTJ9![0!1/!B%,&1'/!]]<!&$%!2(1,%!'*!&$%!'4&24&!p!10!+004.%-!&'!7%!,'/0&+/&9!

#$%!2(%0%/,%!'*!&$%!T!3+7'(!1/24&0!.+?%0!1&!1.2'(&+/&!&'!02%,1*)!2(%,10%3)!6$+&!10!

.%+/&!7)!+/!1..15(+&1'/ =1/-4,%-!04223)!0$1*&9![*&%(!+33<!1..15(+&1'/!.+)!1/,(%+0%!&$%!

04223)!'*!%+,$!'*!&$%!1/24&0<!&$'45$!&$%!;4+/&1&)!'*!0'.%!'*!&$%0%!1/24&0!.+)!1/,(%+0%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
29!#$%!(%+3!6+5%!,+/!+30'!7%!-%*1/%-!+0!&$%!(+&1'!'*!w!&'!+!2(1,%!1/-%:!p = p

y

1! " D
q

p" D
q

<!6$%(%!&$%!,'/04.2&1'/!

0$+(%0!1/!&$%!%:2'/%/&0!+(%!&(%+&%-!+0!,'/0&+/&09![!04**1,1%/&!,'/-1&1'/!*'(!&$%!0$'(&=(4/!(%+3!6+5%!%3+0&1,1&)!
&'!7%!/%5+&18%!10!&$+&!5''-0!q!+/-! y!7%!5('00!0470&1&4&%0!C19%9<!- !g!UJ9!



! @"!

C2('2'(&1'/+&%3)J!.'(%!&$+/!&$%!'&$%(09!A%*1/%!&$%!2%(,%/&!1/,(%+0%!1/!04223)!%:2%(1%/,%-!

7)!5('42! i!+0P30!

!

CaFJ! ! mi =
dLi

Li

. !

!

#$%!8%,&'(!m!e!pmU<!o<!mTq!(%2(%0%/&0!&$%!5%/%(+31>%-!1..15(+&1'/=1/-4,%-!04223)!0$1*&!1/!

&$%!(%,%181/5!,'4/&()S0!3+7'(!.+(?%&9!

K'/01-%(!1/1&1+33)!&$%!01&4+&1'/!1/!&$%!0$'(&!(4/<!6$%(%!&$%!,+21&+3!0&',?!10!*1:%-9!D)!

-1**%(%/&1+&1/5!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!*'(!,+21&+3<!1&!10!%+0)!&'!0$'6!&$+&!&$%!

,$+/5%!1/!&$%!(%/&+3!2(1,%!'*!,+21&+3!10P!

!

CaUJ! !
 
d logr

dK=0
= s! cK! m!

!
∑ , !

!

6$%(%!s! !10!&$%!0$+(%!'*!1/,'.%!+,,(41/5!&'!3+7'(!1/24&!! G!+/-!cK!!518%0!&$%!%3+0&1,1&)!'*!

,'.23%.% /&+(1&)!7%&6%%/!,+21&+3!+/-!1/24&!! 9!#$%!1.2+,&!'*!&$%!5%/%(+31>%-!04223)!0$1*&!'/!

&$%!(%/&+3!2(1,%!'*!,+21&+3!,+//'&!7%!015/%-!4/+.7154'403)9!]/0&%+-<!1&!('45$3)!-%2%/-0!'/!

&$%!015/!'*!&$%!c+8%(+5%d!%3+0&1,1&)!'*!,'.23%.%/&+(1&)!7%&6%%/!,+21&+3!+/-!3+7'(!C6%15$&%-!

7)!&$%!01>%!'*!&$%!04223)!0$1*&J9!X;4+&1'/!CUJ!1.231%0!&$+&!&$%!6%15$&%-!+8%(+5%!'*!&$%!

%3+0&1,1&1%0!'*!,'.23%.%/&+(1&)!7%&6%%/!,+21&+3!+/-!+33!1/24&0!10!>%('9!Y%/,%!&$%!c+8%(+5%d!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30!]..15(+/&0!+/-!/+&18%0!1/!5('42!i!+(%!+004.%-!&'!7%!2%(*%,&!0470&1&4&%09!#$10!+004.2&1'/!6133!7%!(%3+:%-!1/!
&$%!/%:&!0%,&1'/9!



! @@!

3+7'(!1/24&!10!,'.23%.%/&+()!61&$!,+21&+39!]&!0%%.0!(%+0'/+73%!&'!0402%,&<!&$%(%*'(%<!&$+&!

1..15(+&1'/!6133!2('7+73)!1/,(%+0%!&$%!(%&4(/0!&'!,+21&+39!

! A1**%(%/&1+&1/5!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!*'(!1/24&!i )1%3-0P!

!

Ca" J! !
 
d logwi dK=0

= s! ci! m!
!
! , !

!

X;4+&1'/!Ca" J!0$'60!&$%!-1**1,43&)!'*!-%&%(.1/1/5!$'6!1..15(+&1'/!+3&%(0!&$%!6+5%!

0&(4,&4(%!1/!&$%!2(%0%/,%!'*!$%&%('5%/%'40!3+7'(P!&$%!6+5%!1.2+,&!'/!+!2+(&1,43+(!5('42!

-%2%/-0!/'&!'/3)!'/!&$%!01>%!'*!&$%!c'6/d!04223)!0$1*&<!74&!+30'!'/!&$%!01>%!'*!&$%!04223)!

0$1*&!1/!%8%()!'&$%(!5('429!

[/!1/&%(%0&1/5!02%,1+3!,+0%!',,4(0!6$%/!1..15(+&1'/!'/3)!1/,(%+0%0!&$%!04223)!'*!

1/24&!i<!0'!&$+&!m!e!pF<oF<!mi<!F<oFq9!]/!&$+&!,+0%P!

!

Ca@J! ! d logwi dK=0
= sicii mi < 0, !

!

+/-!&$%!6+5%!'*!1/24&!i!*+3309!

]&!10!+30'!2'00173%!&'!015/!&$%!6+5%!%**%,&!'/!5('42!i!6$%/!&$%!5%/%(+31>%-!04223)!

0$1*&!10!c7+3+/,%-<d!0'!&$+&!mi!e!m!*'(!+33!5('4209!X;4+&1'/!Ca"J!(%-4,%0!&'P!

!

CaaJ! !
 
d logwi dK=0

mi =m
= m s! ci! < 0

!
! , !

!



! @a!

6$%(%!&$%!1/%;4+31&)!*'33'60!*('.!&$%!2('2%(&)!1/!%;4+&1'/!CUJ!&$+&!+!6%15$&%-!+8%(+5%!'*!

%3+0&1,1&1%0!'*!,'.23%.%/&+(1&)!10!>%('9![!7+3+/,%-!04223)!0$1*&<!&$%(%*'(%<!3'6%(0!&$%!6+5%!

'*! every!3+7'(!1/24&9!!

b1/+33)<!-%*1/%!&$%!average!6+5%!,$+/5%!+0!
 
d logw = s! d logw!

!
! / sL <!6$%(%!sL!10!&$%!

0$+(%!'*!1/,'.%!+,,(41/5!&'!3+7'(!CsL!e!sU!l!o!l! sTJ9!D)!.+/1243+&1/5!%;4+&1'/0!CaUJ!+/-!

Ca"J<!1&!10!%+0)!&'!0$'6!&$+&P!

!

CaLJ! ! d logw
dK=0

= !
sK

sL

d logr
dK=0

"# $%!

!

#$%!+8%(+5%!6+5%!1.2+,&!'*!1..15(+&1'/!.40&!7%!'22'01&%!1/!015/!&'!&$%!1.2+,&!'*!

1..15(+&1'/!'/!&$%!(%/&+3!2(1,%!'*!,+21&+39!]*!1..15(+&1'/!(+10%0!&$%!(%&4(/!&'!,+21&+3<!1&!

.40&!3'6%(!&$%!6+5%!*'(!&$%!+8%(+5%!6'(?%(9!]..15(+&1'/!(%-10&(174&%0!6%+3&$!7%&6%%/!

3+7'(!+/-!,+21&+3!1/!&$%!0$'(&!(4/9!

! h%&S0!/'6!%:+.1/%!&$%!1.231,+&1'/0!'*!*+,&'(!-%.+/-!&$%'()!*'(!&$%!3'/5=(4/!6+5%!

%**%,&0!6$%/!&$%(%!10!$%&%('5%/%'40!3+7'(9!#$%!1.2+,&!'*!&$%!5%/%(+31>%-!04223)!0$1*&!m!'/!

&$%!6+5%!'*!5('42!i!10P!

!

Caj J! !
 
d logwi dr=0

= s! ci! m!
!
! +sKcKi d logK

dr=0
"# $%,!

!



! @L!

\'&%!&$+&!&$%!0$'(&=(4/!+/-!3'/5!(4/!%**%,&0!518%/!7)!%;4+&1'/0!Ca"J!+/-!Caj J!-1**%(!'/3)!7)!

&$%!2(%0%/,%!'*!&$%!3+0&!&%(.!1/!Caj J9!A1**%(%/&1+&1/5!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!*'(!

,+21&+3!)1%3-0P!

!

CaI J! !
 
d logK =

! s! cK ! m!
!
" ,

sK cKK
!

!

#$%!2%(,%/&!,$+/5%!1/!&$%!,+21&+3!0&',?!10!+!6%15$&%-!+8%(+5%!'*!&$%!5('42=02%,1*1,!04223)!

0$1*&0931!D)!0470&1&4&1/5!%;4+&1'/!CaI J!1/&'!CajJ<!&$%!3'/5=(4/!6+5%!,$+/5%!%:2%(1%/,%-!7)!

5('42! i!,+/!7%!(%6(1&&%/!+0P!

!

CaOJ! !
 
d logwi dr=0

=
si sK ci! cKK ! cKicK!( )m!

!
"

sKcKK

. !

!

X;4+&1'/!CaOJ!,+//'&!7%!015/%-!4/+.7154'403)<!74&!&$%(%!+(%!02%,1+3!,+0%0!&$+&!+(%!

'*!1/&%(%0&!+/-!&$+&!2('81-%!0'.%!1/015$&!1/&'!&$%!4/-%(3)1/5!%,'/'.1,09!B422'0%<!*'(!

1/0&+/,%<!&$+&!1..15(+&1'/!'/3)!1/,(%+0%0!&$%!04223)!'*!5('42!i9!X;4+&1'/!CaOJ!(%-4,%0!&'P!

!

CaVJ!! ! d logwi dr=0
=

si sK (ciicKK ! cKi
2 )mi

sKcKK

< 0.!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
31!#$%!-%/'.1/+&'(!'*!C aI J!%;4+30!&$%!04.!'*!&$%!6%15$&0<

 
s

K
c

KK
= ! s


" c

K
. !



! @j!

#$%!-%(18+&18%!1/!CaVJ!10!/%5+&18%!+0!3'/5!+0!&$%!10';4+/&!7%&6%%/!,+21&+3!+/-!3+7'(!1/24&!i!

$+0!&$%!404+3!,'/8%:!0$+2%932!

B1.13+(3)<!,'/01-%(!6$+&!$+22%/0!&'!&$%!+8%(+5%!6+5%9![*&%(!0'.%!&%-1'40!+35%7(+<!1&!

,+/!7%!0$'6/!&$+&P!

!

CLFJ! ! d logw
dr=0

= 0.!

!

#$%!&$%'(%&1,+3!2(%-1,&1'/!1/!CLFJ!.+?%0!/'!+004.2&1'/!+7'4&!&$%!/+&4(%!'*!&$%!5%/%(+31>%-!

04223)!0$1*&!m<!0'!&$+&!1..15(+&1'/!3%+8%0!&$%!+8%(+5%!6+5%!4/+**%,&%-!(%5+(-3%00!'*!

6$%&$%(!&$%!04223)!0$1*&!10!7+3+/,%-!'(!/'&9!]/!&$%!3'/5!(4/<!1..15(+&1'/!'/3)!$+0!

-10&(174&1'/+3!%**%,&0!within!&$%!6'(?*'(,%m ,$+/51/5!&$%!(%3+&18%!6+5%!'*!&$%!8+(1'40!3+7'(!

5('4209!#$'0%!5('420!&$+&!%:2%(1%/,%!&$%!3+(5%0&!04223)!0$1*&0!.40&!3'0%!(%3+&18%!&'!&$%!

'/%0!&$+&!%:2%(1%/,%!&$%!0.+33%0&!04223)!0$1*&0933!

!

V. Heterogeneous Labor  in an Open Two -Good Economy  

! #$%!2(%0%/,%!'*!$%&%('5%/%'40!3+7'(!1.231%0!&$+&!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!

6+5%!'*!+/)!01/53%!5('42!'*!6'(?%(0!-%2%/-0!'/!$'6!1..15(+&1'/!+**%,&0!&$%!04223)!'*!

every!5('42!'*!6'(?%(09!]/!7'&$!&$%'(%&1,+3!+/-!%.21(1,+3!6'(?<!&$%(%*'(%<!&$%!/%%-!+(10%0!

&'!(%-4,%!&$%!-1.%/01'/+31&)!'*!&$%!2('73%.<!&)21,+33)!7)!31.1&1/5!&$%!&)2%0!'*!2%(.100173%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
32!M/%!,+/!+36+)0!6(1&%!+!31/%+(!$'.'5%/%'40!2('-4,&1'/!*4/,&1'/!61&$!1/24&0!CXU<!X" <!X@J!+0!Q!e!X@!gCXU i X@<!
X"  i X@J9!!B422'0%!&$+&!&$%!*4/,&1'/!g!10!0&(1,&3)!,'/,+8%<!0'!&$+&!&$%!10';4+/&!7%&6%%/!+/)!2+1(!'*!1/24&0!$+0!

&$%!,'/8%/&1'/+3!,'/8%:!0$+2%9!#$10!+004.2&1'/!1.231%0!&$+&!c
11

c
22

! c
12

2 >0.!

33!]&!10!%+0)!&'!0$'6!&$+&!d!3'5!wi!e!F!1*!&$%!1..15(+&1'/=1/-4,%-!04223)!0$1*&!10!7+3+/,%-!C19%9<m
i
= mJ9!N4&!

-1**%(%/&3)<!+!7+3+/,%-!04223)!0$1*&!(%2(%0%/&0!&$%!'/3)!01&4+&1'/!6$%(%!1..15(+&1'/!C1/!&$%!$%&%('5%/%'40!
3+7'(!,'/&%:&J!-'%0!/'&!$+8%!+/)!-10&(174&1'/+3!1.2+,&!1/!&$%!3'/5!(4/9!



! @I!

,('00 =%**%,&0!+,('00!1/24&09!#$%!/%%-!*'(!&(+,&+7131&)!7%,'.%0!.'(%!+,4&%!1*!'/%!610$%0!&'!

+33'6!*'(!&$%!2(%0%/,%!'*!$%&%('5%/%'40!3+7'(!1/!&$%!5%/%(+3!%;41317(14.!.'-%3!2(%0%/&%-!

1/!B%,&1'/!]]]9!

! #$%!/%0&%-!KXB!*(+.%6'(?!10!(%3+&18%3)!&(+,&+73%!+/-!$+0!7%,'.%!2'243+(!1/!&$%!

1..15(+&1'/!31&%(+&4(%934!]/!2+(&1,43+(<!&$1/?!'*!&$%!3+7'(!1/24&!L!+0!+!3+7'(!+55(%5+&%m +/!

+553'.%(+&1'/!'*!6'(?%(0!7%3'/51/5!&'!-1**%(%/&!0?133!5('4209!#$%![(.1/5&'/!+55(%5+&'(!

&$+&!,'.71/%0!-1**%(%/&!3+7'(!1/24&0!10!518%/!7)P!

!

CLUJ! ! L = [θ1L1
β + θ2L2

β ]1/β, !

!

6$%(%!Li!518%0!&$%!/4.7%(!'*!6'(?%(0!1/!5('42!iG!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!

5('420!U!+/-!"!10!-%*1/%-!7)!#U"!e!UiCU!$!1J<!61&$!1!" !UG!+/-!2U!l! 2" !e!U9![3&$'45$!&$%!

%:2'01&1'/!40%0!&6'!-1**%(%/&!3+7'(!1/24&0<!1&!6133!7%!%81-%/&!&$+&!+33!'*!&$%!(%043&0!%:&%/-!&'!

+/)!/4.7%(!'*!1/24&09 !

]..15(+/&0!,+/!0$1*&!&$%!04223)!'*!%1&$%(!'*!&$%!&6'!5('4209![0!7%*'(%<!3%&!mi!e!dLii Li!

518%!&$%!1..15(+&1'/=1/-4,%-!2%(,%/&!04223)!0$1*&!*'(!5('42!i9!]&!10!%+0)!&'!0$'6!&$+&!&$%!

2%(,%/&!0$1*&!1/!&$%!+55(%5+&%!3+7'(!1/24&!10!518%/!7)P!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
34!D'63%0!CUVIFJ!1/&('-4,%-!&$%!/%0&%-!KXB!*(+.%6'(?!1/&'!&$%!3+7'(!-%.+/-!31&%(+&4(%9!H'(%!(%,%/&3)<!1&!
6+0!40%-!7)!K+(-!+/-!h%.1%4:!C"FFUJ!&'!+/+3)>%!&$%!%8'34&1'/!'*!&$%!6+5%!0&(4,&4(%<!+/-!7)!D'(E+0!C"FF@J!&'!
%0&1.+&%!&$%!6+5%!1.2+,&!'*!1..15(+&1'/9![0!+/!%:+.23%!'*!&$%!%:&(%.%!(%0&(1,&1'/0!&$+&!&$%!/%0&%-!KXB!
*(+.%6'(?!1.2'0%0!'/!&$%!/4.7%(!'*!c2%(.100173%!,('00=%**%,&0<d!,'/01-%(!&$%!%.21(1,+3!+/+3)010!1/!&$%!
D'(E+0!C"FF@J!0&4-)9!]&!40%0!@"!-10&1/,&!0?133!5('420!1/!&$%!6'(?*'(,%!Ca!%-4,+&1'/!5('420!+/-!O!+5%!5('420J<!
+/-!,+ 21&+39!#$%(%!+(%!&$%/!+!&'&+3!'*!U<FOV!'6/=!+/-!,('00 =5('42!%**%,&0!&'!%0&1.+&%9!#$%!0)..%&()!
(%0&(1,&1'/0!(%-4,%!&$10!/4.7%(!&'!LjU9!#$%!/%0&%-!KXB!*(+.%6'(?!+004.%0!&$+&!+33!'*!&$%0%!,('00=%**%,&0!,+/!
7%!-%0,(17%-!1/!&%(.0!'*!three!%3+0&1,1&1%0!'*!0470&1&4&1'/9!



! @O!

CL" J! ! d logL =
s1
sL
m1 +

s2

sL
m2 = m.!

!

X;4+&1'/!CL" J!(%8%+30!+/!1/&%(%0&1/5!2('2%(&)!'*!&$%!/%0&%-!KXB!*(+.%6'(?P!]&!10!/'&!

/%,%00+()!&'!?/'6!&$%!8+34%!'*!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!#U"!&'!,+3,43+&%!&$%!01>%!'*!&$%!

1..15(+&1'/ =1/-4,%-!0$1*&!1/!&$%!3+7'(!+55(%5+&%!L9![33!'*!&$%!2%(&1/%/&!1/*'(.+&1'/!10!

,'/&+1/%-!1/!&$%!1/,'.%!0$+(%0!+,,(41/5!&'!&$%!8+(1'40!0?133!5('4209!

! #$%!.'-%31/5!'*!2('-4,&!-%.+/-!1/!+!.+(?%&!61&$!$%&%('5%/%'40!3+7'(!(%;41(%0!

2+(&1,43+(!+&&%/&1'/!+0!6'(?%(0!-1**%(!1/!&$%1(!2('-4,&181&)!+/-!1/%81&+73)!$+8%!-1**%(%/&!

(%0'4(,%0!6$%/!&$%)!%/&%(!&$%!2('-4,&!.+(?%&9!]&!10!%+01%(!&'!5(+02!&$%!1/&41&1'/!7)!

,'/01-%(1/5!&$%!01.23%(!.'-%3!&$+&!15/'(%0!6%+3&$!%**%,&0!+/-!+004.%0!&$+&!&$%!04223)!'*!

&$%!1.2'(&%-!5''-!10!2%(*%,&3)!%3+0&1,935!

]/!&$%!01.23%0&!$'.'5%/%'40!3+7'(!.'-%3!2(%0%/&%-!1/!B%,&1'/!]]]<!&$%!1/8%(0%!

2('-4,&!-%.+/-!*4/,&1'/!6+0!518%/!7)! p = C! Q" ! , !6$%(%!&$%!%**%,&18%!/4.7%(!'*!

,'/04.%(0!*'(!&$%!-'.%0&1,!5''-!10! C = gLCL + gKCK + gxCX9!]!40%!&$%!0+.%!.+(?%&!-%.+/-!

*4/,&1'/!1/!&$%!$%&%('5%/%'40!3+7'(!.'-%39!#$%!*+,&!&$+&!6'(?%(0!+(%!$%&%('5%/%'40m +/-!

&$+&!&$10!$%&%('5%/%1&)!+**%,&0!+55(%5+&%!-%.+/-m ,+/!7%!%+013)!,+2&4(%-!7)!2'01&1/5!&$+&!

CL!e!3CLJ9!Y%/,%!&$%!0$1*&%(!1/!&$%!1/8%(0%!2('-4,&!-%.+/-!*4/,&1'/!-%2%/-0!'/!&$%!

%**1,1%/,)!4/1&0=+-E40&%-!/4.7%(!'*!6'(?%(09!#$'0%!6'(?%(0!6$'!+(%!.'(%!2('-4,&18%!+/-!

$+8%!$15$%(!6+5%0!c,'4/&d!2('2'(&1'/+&%3)!.'(%!1/!&$%!+55(%5+&1'/9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
35!Y'6%8%(<!+33!'*!&$%!(%043&0!2(%0%/&%-!7%3'6!,+(()!&$('45$!&'!&$%!.'(%!5%/%(+3!.'-%3!61&$!6%+3&$!%**%,&0!
+/-!+/!426+(-!03'21/5!*'(%15/!%:2'(&!04223)!,4(8%9!



! @V!

! #$%!.'-%3<!&$%(%*'(%<!,'/010&0!'*!&$%!1/8%(0%!2('-4,&!.+(?%&!-%.+/-!*4/,&1'/!1/!

%;4+&1'/!CULJ<!&$%!+55(%5+&%!2('-4,&1'/!*4/,&1'/!1/!%;4+&1'/!CUjJ<!&$%!1/8%(0%!04223)!,4(8%!

'*!,+21&+3!1/!%;4+&1'/!CUIJ<!+/-!&$%![(.1/5&'/!+55(%5+&'(!1/!%;4+&1'/!CLUJ9!#$%!,'/-1&1'/!

&$+&!&$%!6+5%!'*!1/24&!i!%;4+30!&$%!5('42S0!8+34%!'*!.+(51/+3!2('-4,&!10P!

!

CL@J! ! wi = (1! " )C# Q1! $! # L$! 1%& '( ) i L1! * Li
* ! 1.!

!

! ]&!10!'781'40!&$+&!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!*'(!&$%!2(1,%!'*!,+21&+3!10!

1-%/&1,+3!&'!&$+&!*'4/-!1/!&$%!$'.'5%/%'40!3+7'(!.'-%3!1/!%;4+&1'/!CUO+J9!X;4+33)!

1.2'(&+/&<!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!*'(!0?133!5('42!i!1/!%;4+&1'/!CL@J!10!8%()!

01.13+(!&'!&$+&!'7&+1/%-!1/!&$%!$'.'5%/%'40!3+7'(!.'-%3!1/!%;4+&1'/!CUO7J9!]/!*+,&<!&$%!

7(+,?%&%-!&%(.!1/!CL@J!10!identical!&'!&$%!8+34%!'*!.+(51/+3!2('-4,&!'*!3+7'(!1/!&$%!

$'.'5%/%'40!3+7'(!,+0%9!#$%!*+,&!&$+&!&$%(%!+(%!/'6!&6'!-1**%(%/&!0?133!5('420!01.23)!+--0!

&$%!.43&1231,+&18%!&%(.!&$+&!+22%+(0!&'!&$%!(15$&!'*!&$%!7(+,?%&9!

! A%*1/%!w!&'!7%!%;4+3!&'!&$%!7(+,?%&%-!&%(.!1/!CL@J9!D)!-1**%(%/&1+&1/5!%;4+&1'/!CL@J!

+/-!401/5!&$%!04223)!0$1*&!-%*1/%-!1/!CL"J<!1&!10!%+0)!&'!0$'6!&$+&!&$%!%**%,&!'*!1..15(+&1'/!

'/!&$%!6+5%!'*!5('42!i!10!518%/!7)P!

!

CLaJ! !
d logwi = dlogw+ (1! " )d logL + (" ! 1)d logLi ,

= d logw+ (1! " )(m! mi ).
!

!



! aF!

! X;4+&1'/!CLaJ!$+0!+!/4.7%(!'*!1.2'(&+/&!2('2%(&1%09!B422'0%<!*'(!1/0&+/,%<!&$+&!6%!

+(%!1/&%(%0&%-!1/!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!(%3+&18%!6+5%!'*!&$%!&6'!0?133!5('4209!

#$%!-10&(174&1'/+3!%**%,&!10!518%/!7)P!

!

CLLJ! ! d logw1 ! d logw2 = !
1

" 12

(m1 ! m2).!

!

X;4+&1'/!CLLJ!%0&+7310$%0!+/!1.2'(&+/&!2('2%(&)!'*!&$%!/%0&%-!KXB!*(+.%6'(?P!&$%!1.2+,&!

'*!1..15(+&1'/!'/!(%3+&18%!6+5%0!-%2%/-0!'/3)!'/!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!&$%!

&6'!5('420!+/-!10!2('2'(&1'/+3!&'!&$%!(%3+&18%!04223)!0$1*&9!]*!&$%!&6'!5('420!+(%!2%(*%,&!

0470&1&4&%0<!1..15(+&1'/!$+0!/'!(%3+&18%!6+5%!%**%,&9!]*!&$%!&6'!5('420!+(%!1.2%(*%,&!

0470&1&4&%0<!&$%!5('42!&$+&!%:2%(1%/,%0!&$%!3+(5%(!04223)!0$',?!6133!always!%:2%(1%/,%!+!

-%,31/%!1/!1&0!(%3+&18%!6+5%936!\'/%!'*!&$%!8+(1+73%0!&$+&!23+)!+!('3%!1/!&$%!$'.'5%/%'40!

3+7'(!.'-%3!C%959<!( <!* <!#<!' <!+/-!siJ!$%32!-%&%(.1/%!&$%!-10&(174&1'/+3!1.2+,&9!b'(!1/0&+/,%<!

&$%!(%3+&18%!6+5%!%**%,&!-'%0!/'&!-%2%/-!'/!&$%!%:&%/&!&'!6$1,$!,+21&+3!+-E40&0!&'!&$%!

1..15(+/&!1/*34:937!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
36!#$%!1.231,+&1'/!&$+&!(%3+&18%!6+5%!%**%,&0!+(%!2('2'(&1'/+3!&'!(%3+&18%!04223)!0$1*&0!0455%0&0!&$+&!'/%!
0$'43-!7%!0?%2&1,+3!6$%/!%8+34+&1/5!&$%!%.21(1,+3!%81-%/,%!(%2'(&%-!1/!&$%!31&%(+&4(%9![*&%(!+33<!1&!10!%+0)!&'!
.+/1243+&%!(%043&0!7)!-%*1/1/5!0?133!5('420!1/!6+)0!&$+&!%1&$%(!+,,%/&4+&%!&$%!(%3+&18%!04223)!0$1*&!'(!&$+&!
.+0?!1&9!#$10!2'1/&!6+0!*1(0&!13340&(+&%-!1/!D'(E+0<!b(%%.+/<!+/-!Z+&>!CUVVIJ9!#$%1(!01.43+&1'/0!0$'6!&$+&!&$%!
6+5%!%**%,&!'*!1..15(+&1'/!1/!&$%!T/1&%-!B&+&%0!10!.4,$!5(%+&%(!6$%/!'/%!,'.2+(%0!$15$!0,$''3!-('2'4&0!&'!
&$%!(%0&!'*!&$%!6'(?*'(,%!&$+/!6$%/!'/%!,'.2+(%0!$15$!0,$''3!c%;418+3%/&0d!&'!&$%!(%0&!'*!&$%!6'(?*'(,%9!#$%!
-1**%(%/,%!+(10%0!7%,+40%!c$15$!0,$''3!%;418+3%/&0d!&)21,+33)!1/,34-%!7'&$!$15$!0,$''3!-('2'4&0!+/-!$15$!
0,$''3!5(+-4+&%09![3&$'45$!&$%(%!$+0!7%%/!+!0470&+/&1+3!1/*34:!'*!*'(%15/=7'(/!$15$!0,$''3!-('2'4&0<! &$%1(!
/4.%(1,+3!1.2'(&+/,%!10!'781'403)!8%()!-1**%(%/&!1*!&$%!,'.2%&1/5!5('42!,'/010&0!'/3)!'*!/+&18%!$15$!0,$''3!
-('2'4&0!'(!1*!1&!+30'!1/,34-%0!&$%!.1331'/0!'*!/+&18%!$15$!0,$''3!5(+-4+&%09!

37!]&!10!6'(&$!/'&1/5!&$+&!&$10!1.231,+&1'/!'*!&$%!.'-%3!10!+!-1(%,&!,'/0%;4%/,%!'*!&$%!+004.%-!/%0&%-!KXB!
&%,$/'3'5)9!]/!&$%!+70%/,%!'*!&$10!02%,1*1,+&1'/!(%0&(1,&1'/<!.+/1243+&1'/!'*!%;4+&1'/0!Ca"J!+/-!CajJ!1/!&$%!
2(%81'40!0%,&1'/!0$'60!&$+&!&$%!(%3+&18%!6+5%!%**%,&!-%2%/-0!'/!&$%!%:&%/&!&'!6$1,$!,+21&+3!$+0!+-E40&%-<!+/-!
$%/,%!6133!-1**%(!1/!&$%!0$'(&!+/-!3'/5!(4/09!



! aU!

]/!+--1&1'/!&'!+/)!-10&(174&1'/+3!%**%,&0<!1..15(+&1'/!+30'!$+0!+/!1.2+,&!'/!&$%!

+55(%5+&%!6+5%!3%8%3<!6$%(%!dlogw = (s1 d logw1 + s2 d logw2) / sL . !X;4+&1'/!CLLJ!1.231%0!

&$+&P!

!

CLj J! ! d logw = d logw. !

!

]/!0$'(&<!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!+8%(+5%!6+5%!1/!+!.'-%3!61&$!$%&%('5%/%'40!

3+7'(!10!identical!&'!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!6+5%!1/!+!.'-%3!61&$!$'.'5%/%'40!

3+7'(<!+0!518%/!7)!%;4+&1'/!CUVJ938!b'(!1/0&+/,%<!1/!+!K'77=A'453+0!6'(3-!61&$!2%(*%,&3)!

%3+0&1,!2('-4,&!-%.+/-<!&$%!$'.'5%/%'40!3+7'(!.'-%3!2(%-1,&0!&$+&!&$%!6+5%!%3+0&1,1&)!'*!

1..15(+&1'/!6133!31%!7%&6%%/!$F9@!C1/!&$%!0$'(&!(4/J!+/-!F9F!C1/!&$%!3'/5!(4/J9!X8%/!61&$!

$%&%('5%/%'40!3+7'(<!1&!.40&!0&133!7%!&$%!,+0%!&$+&!&$%!6+5%!%3+0&1,1&)!'*!1..15(+&1'/!10!

7%&6%%/!$F9@!+/-!F9F9!]/!+/!1.2'(&+/&!0%/0%<!&$%!.%+/!6+5%!%**%,&!$+0!7%%/!c2(%=

-%&%(.1/%-d!C7)!&$%!8+34%0!'*!&$%!2+(+.%&%(0!( <!* <!#<!' <!+/-!si!J<!+/-!10!1/-%2%/-%/&!'*!

6$+&%8%(!,'.23%.%/&+(1&1%0!.+)!'(!.+)!/'&!%:1&!+.'/5!3+7'(!1/24&0!1/!&$%!2('-4,&1'/!

2(',%009!

#$%!1.2%(*%,&!0470&1&4&1'/!+.'/5!0?133!5('420!01.23)!c23+,%0d!&$%!6+5%!%**%,&!*'(!

%+,$!'*!&$%!5('420!+('4/-!&$10!2(%=-%&%(.1/%-!.%+/!6+5%!%**%,&9!B422'0%<!*'(!1/0&+/,%<!

&$+&!+/!1..15(+/&!1/*34:!-'473%0!&$%!01>%!'*!&$%!C%**1,1%/,)=4/1&0!+-E40&%-J!6'(?*'(,%9!]/!+!

0$'(&=(4/!K'77 =A'453+0!6'(3-<!&$%!6+5%!1.2+,&!'/!'/%!5('42!6133!7%!+7'8%!$F9@!+/-!&$%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
38!\'&%<!$'6%8%(<!&$+&!&$%!-%*1/1&1'/!'*!&$%!04223)!0$1*&!10!0315$&3)!-1**%(%/&9!]/!&$%!$'.'5%/%'40!3+7'(!,'/&%:&<!
&$%!04223)!0$1*&!10!.%+04(%-!7)!&$%!2%(,%/&!1/,(%+0%!1/!&$%!01>%!'*!&$%!6'(?*'(,%<!6$13%!1/!&$%!/%0&%-!KXB!
*(+.%6'(?!1&!10!.%+04(%-!7)!&$%!2%(,%/&!1/,(%+0%!1/!&$%!%**1,1%/,)!4/1&0=+-E40&%-!01>%!'*!&$%!6'(?*'(,%9!



! a" !

6+5%!1.2+,&!'/!&$%!'&$%(!5('42!6133!7%!7%3'6!$F9@9!b'(!+!518%/!#U"<!&$%!02%,1*1,!-%81+&1'/0!

*('.! $F9@!6133!-%2%/-!'/P!+J!&$%!-102+(1&)!1/!&$%!1..15(+/&!04223)!0$',?0!%:2%(1%/,%-!7)!

&$%!&6'!5('420G!+/-!7J!&$%!(%3+&18%!1/,'.%!0$+(%0!'*!&$%!5('420<!01/,%!&$%!6%15$&%-!+8%(+5%!

'*!&$%!&6'!6+5%!%**%,&0!$+0!&'!7%!1-%/&1,+33)!%;4+3!&'!$F9@9!N4&!-1**%(%/&3)<!the constraints 

imposed by factor demand theory and the nested CES framework greatly restrain the 

structure of immigration wage effects that can possibly be estimated by any data.!!

]&!10!6'(&$!%.2$+01>1/5!&$%!0+.%!2'1/&!1/!+!-1**%(%/&!6+)P!&$%!31&%(+&4(%!/'6!

,'/&+1/0!+!/4.7%(!'*!01.43+&1'/0!,3+1.1/5!&$+&!-+&+!+/+3)010!7+0%-!'/!0&(4,&4(+3!*+,&'(!

-%.+/-!.'-%30!1.231%0!&$+&!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!6+5%!'*!&$%!+8%(+5%!6'(?%(!

10!x!2%(,%/&<!'(!&$+&!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!+8%(+5%!6+5%!'*!6'(?%(0!1/!+!

2+(&1,43+(!0?133!5('42!10!y!2%(,%/&9!#$%0%!01.43+&1'/0!&)21,+33)!40%!+!K'77=A'453+0!

+55(%5+&%!2('-4,&1'/!*4/,&1'/9![0!6%!$+8%!0%%/<!&$%!K'77=A'453+0!*4/,&1'/+3!*'(.!7413-0!

1/!numerically!6$+&!&$%!.%+/!6+5%!%**%,&!'*!1..15(+&1'/!.40&!7%9!]/!'&$%(!6'(-0<!&$%!6+5%!

%**%,&0!(%2'(&%-!7)!&$%0%!0&4-1%0!$+8%!/'&$1/5!&'!-'!61&$!&$%!4/-%(3)1/5!-+&+G!&$%)!+(%!

01.23)!c02%61/5!'4&d!&$%!,'/0&(+1/&0!1.2'0%-!7)!*+,&'(!-%.+/-!&$%'()9! !

!!

Imperfect Substitution Between Immigrants and Natives 

! [!/4.7%(!'*!(%,%/&!0&4-1%0!CM&&+81+/'!+/-!N%(1<!"FFLG!H+/+,'(-+<!H+//1/5<!+/-!

Q+-06'(&$<!"FFjG!K+(-<!"FFVJ!$+8%!+(54%-!&$+&!1..15(+/&0!+/-!/+&18%0!61&$1/!+!0?133!

5('42!+(%!1.2%(*%,&!0470&1&4&%0m +/-!&$+&!&$%!(%043&1/5!,'.23%.%/&+(1&1%0!.+)!5(%+&3)!

+&&%/4+&%!&$%!+-8%(0%!6+5%!1.2+,&!'*!1..15(+&1'/!'/!&$%!2(%=%:10&1/5!6'(?*'(,%939!#$%0%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
39![0!2'1/&%-!'4&!7)!D'(E+0<!_('55%(<!+/-!Y+/0'/!C"FFOJ<!&$%!'(151/+3!M&&+81+/'=N%(1!C"FFLJ!0&4-)!,'/&+1/%-!
0%8%(+3!-+&+!*3+60!&$+&!,'/&+.1/+&%-!&$%!+/+3)0109!H'0&!,'/021,4'40<!M&&+81+/'!+/-!N%(1!,3+001*1%-!.1331'/0!'*!



! a@!

.'-%30!&)21,+33)!%:2+/-!&$%!/%0&%-!KXB!*(+.%6'(?!7)!+--1/5!)%&!+/'&$%(!3%8%3!&$+&!

+55(%5+&%0!&$%!,'/&(174&1'/!'*!1..15(+/&0!+/-!/+&18%0!1/!0?133!5('42!iP!

!

CLI J! ! Li = [! NNi
" + ! FFi

" ]1/" , !

! !

6$%(%!Ni!+/-! Fi!518%!&$%!/4.7%(!'*!/+&18%!+/-!*'(%15/=7'(/!6'(?%(0!1/!0?133!5('42!i<!

(%02%,&18%3)G!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!/+&18%!+/-!1..15(+/&!6'(?%(0!10!#NF!e!

UiCU!$!4J<!61&$!4!" !UG!+/-!3N!l! 3F!e!U9!

! #$%(%!+(%!/'6!0%2+(+&%!.+(51/+3!2('-4,&181&)!,'/-1&1'/0!*'(!/+&18%!+/-!1..15(+/&!

6'(?%(09!b'(!0?133!5('42!i<!&$%0%!,'/-1&1'/0!+(%P!

!

CLO+J! ! wi
N = (1! " )C# Q1! $! # L$! 1%& '( () i L

1! * Li
* ! 1)(+NLi

1! , Ni
, ! 1), !

CLO7J! ! wi
M = (1− α)CηQ1−δ−η Lδ−1⎡⎣ ⎤⎦(θiL

1−βLi
β−1)(ρFLi

1−γFi
γ −1), !

!

6$%(%!wi
N +/-! wi

F 518%!&$%!6+5%!'*!/+&18%!+/-!1..15(+/&!6'(?%(0!1/!5('42!i<!(%02%,&18%3)9!!

D)!,'.2+(1/5!%;4+&1'/0!C LO+J!+/-!CLO7J!61&$!%;4+&1'/!CL@J<!1&!10!'781'40!&$+&!&$%!

2(%0%/,%!'*!61&$1/=5('42!1.2%(*%,&!0470&1&4&1'/!01.23)!+--0!)%&!+/'&$%(!.43&1231,+&18%!

&%(.!&'!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/09!#$%!7(+,?%&%-!&%(.!0&133!(%2(%0%/&0!&$%!

c+8%(+5%d!6+5%!1/!&$%!%,'/'.)<!+55(%5+&%-!+,('00!+33!0?133!5('4209!#$10!10!&$%!6+5%!3%8%3!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
/+&18%=7'(/!,4((%/&3)!%/('33%-!$15$!0,$''3!E4/1'(0!+/-!0%/1'(0!+0!c$15$!0,$''3!-('2'4&09d!#$%!01.23%!
%:,3401'/!'*!&$%0%!0&4-%/&0!&4(/0!&$%1(!%0&1.+&%!'*!&$%!1/8%(0%!%3+0&1,1&)!'*!0470&1&4&1'/!*('.!+7'4&!"F!&'!/%+(!
F<!7'&$!/4.%(1,+33)!+/-!0&+&10&1,+33)9!#$%!53+(1/5!/+&4(%!'*!&$%!-+&+!2('73%.0!$+8%!3%-!M&&+81+/'!+/-!N%(1!
C"FFOJ!&'!,'/,34-%!&$+&!c&$%!'(151/+3!M&&+81+/'!+/-!N%(1!%0&1.+&%!'*!#]HH] !p&$%!1/8%(0%!%3+0&1,1&)!'*!
0470&1&4&1'/!7%&6%%/!1..15(+/&0!+/-!/+&18%0q!6+0!2('7+73)!&''!3+(5%od!



! aa!

-%&%(.1/%-!7)!&$%!*+,&'(!-%.+/-!&$%'()!2+(+.%&%(0!-10,400%-!1/!B%,&1'/!]]]9!#$%!2('-4,&!

'*!&$10!7(+,?%&%-!&%(.!+/-!! i L
1" #Li

#" 1 !518%0!%;4+&1'/!CL@J<!&$%!.%+/!6+5%!*'(!5('42!i9!

! !#$%!.43&1231,+&18%!0%2+(+7131&)!2('2%(&)!+33'60!40!&'!%+013)!+00%00!&$%!2'&%/&1+3!

1.2'(&+/,%!'*!1..15(+/& =/+&18%!,'.23%.%/&+(1&1%0!1/!&$%!%8'34&1'/!'*!&$%!6+5%!0&(4,&4(%9!

A1**%(%/&1+&1/5!%;4+&1'/0!CLO+J!+/-!CLO7J!518%0!&$%!1.2+,&!'*!+!04223)!0$1*&!'/!&$%!6+5%!'*!

/+&18%!+/-!1..15(+/&!6'(?%(0!1/!5('42! iP!

!

CLVJ! ! d logwi
N = dlogw+ (1! " )[d logL ! d logLi ] + (1! #)[d logLi ! d logNi ]. !

CjF J! ! d logwi
M = dlogw+ (1! " )[d logL ! d logLi ] + (1! #)[d logLi ! d logFi ].!

!

B422'0%!+!04223)!0$',?!,$+/5%0!&$%!/4.7%(!'*!1..15(+/&0!1/!%+,$!'*!&$%!0?133!

5('420<!74&!3%+8%0!&$%!/4.7%(!'*!/+&18%!6'(?%(0!4/,$+/5%-9!h%&!m!7%!&$%!1..15(+&1'/=

1/-4,%-!2%(,%/&!,$+/5%!1/!&$%!%**1,1%/,)!4/1&0=+-E40&%-!01>%!'*!&$%!6'(?*'(,%<!+/-!mi!7%!&$%!

2%(,%/&!,$+/5%!1/!&$%!01>%!'*!&$%!%**1,1%/,)!4/1&0=+-E40&%-!6'(?*'(,%!1/!0?133!5('42!i9!#$%0%!

04223)!0$1*&0!+(%!518%/!7)P!

!

CjU J! ! d logL = m=
s1

sL

m1 +
s2

sL

m2, !

Cj" J! ! d logLi =mi =
si

F

si

fi , !

!

6$%(%!si
F 10!&$%!0$+(%!'*!1/,'.%!+,,(41/5!&'!1..15(+/&0!1/!5('42!i!C6$%(%!si

F + si
N = si JG!+/-!

fi!e!dFii Fi<!&$%!2%(,%/&!1/,(%+0%!1/!&$%!01>%!'*!&$%!*'(%15/=7'(/!6'(?*'(,%!1/!&$+&!5('429 !



! aL!

#$%!2(%0%/,%!'*!61&$1/=5('42!1.2%(*%,&!0470&1&4&1'/!,+/!$+8%!1.2'(&+/&!

,'/0%;4%/,%0!*'(!61&$1/=5('42!1/%;4+31&)9!#$%!(%3+&18%!6+5%!%**%,&!10P!

!

Cj@J! ! d logwi
M ! d logwi

N = !
1

" NF

fi . !

!

#$%!-10&(174&1'/+3!%**%,&!1/!Cj@J!-%2%/-0!'/3)!'/!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!

1..15(+/&0!+/-!/+&18%0!+/-!'/!&$%!01>%!'*!&$%!1/,(%+0%!1/!5('42!iS0!*'(%15/=7'(/!6'(?*'(,%9!

]/!&$%!/%0&%-!KXB!*(+.%6'(?<!&$%!8+34%!'*!&$%!%3+0&1,1&)!#NF!-'%0!/'&!$+8%!+/)!'&$%(!

1.231,+&1'/09!b'(!1/0&+/,%<!,'/01-%(!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!+8%(+5%!6+5%!'*!

5('42! i<!6$%(%!dlogwi = (si
Nd logwi

N + si
Fd logwi

F ) / si 9!]&!10!%+0)!&'!0$'6!&$+&P!

!

Cja J! ! d logwi = dlogw+ (1! " )(m! mi ), !

!

6$1,$!10!1-%/&1,+3!&'!%;4+&1'/!CLaJ<!&$%!1.231%-!6+5%!%**%,&!1/!&$%!01.23%(!.'-%3!&$+&!

+004.%-!&$+&!1..15(+/&0!+/-!/+&18%0!1/!+!0?133!5('42!6%(%!2%(*%,&!0470&1&4&%0940!N4&!

-1**%(%/&3)<!&$%!8+34%!'*!#NF!-'%0!/'&!1/*34%/,%!&$%!0$+2%!'*!&$%!6+5%!-10&(174&1'/!+,('00!

0?133!5('4209!]&!10!&(181+3!&'!.'8%!42!)%&!+/'&$%(!3%8%3!1/!&$%!KXB!/%0&1/5!+/-!,+3,43+&%!&$%!

+8%(+5%!6+5%!%**%,&!+,('00!0?133!5('4209!#$10!%:%(,10%!6'43-!+5+1/!)1%3-!%;4+&1'/!CLjJ<!0'!

&$+&!&$%!+8%(+5%!6+5%!%**%,&!6'43-!7%!1/-%2%/-%/&!*('.!7'&$!#U"!+/-! #NF9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
40!\'&%!&$+&!&$%!.%+/!6+5%!%**%,&!518%/!1/!%;4+&1'/!Cja J!(%*%(0!&'!&$%!6+5%!1.2+,&!'/!&$%!pre­existing!
6'(?*'(,%!1/!0?133!5('42!i<!(%5+(-3%00!'*!6$%&$%(!&$'0%!2(%=%:10&1/5!6'(?%(0!+(%!/+&18%=!'(!*'(%15/ =7'(/9 !



! aj !

! #$%!/%0&%-!KXB!*(+.%6'(?<!&$%(%*'(%<!1.2'0%0!+/!1.2'(&+/&!(%0&(1,&1'/!'/!+/)!

0&4-)!'*!&$%!-10&(174&1'/+3!1.2+,&!'*!1..15(+&1'/P!#$%!6+5%!1.2+,&!+&!+!2+(&1,43+(!3%8%3!'*!

&$%!/%0&1/5!-%2%/-0!'/3)!'/!&$%!%3+0&1,1&1%0!&$+&!%/&%(!&$%!.'-%3!+&!'(!+7'8%!&$+&!3%8%3<!+/-!

-'%0!/'&!-%2%/-!'/!+/) !'*!&$%!%3+0&1,1&1%0!&$+&!%/&%(!&$%!.'-%3!7%3'6!&$+&!3%8%39!Y%/,%!&$%!

1.2+,&!'*!1..15(+&1'/!'/!&$%!+55(%5+&%!6+5%!-'%0!/'&!-%2%/-!'/!&$%!8+34%!'*!&$%!%3+0&1,1&)!

'*!0470&1&4&1'/!+,('00!0?133!5('420!'(!'/!&$%!2(%0%/,%!'(!+70%/,%!'*!61&$1/=5('42!

,'.23%.%/&+(1 &1%09!B1.13+(3)<!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!6+5%!'*!+!2+(&1,43+(!0?133!

5('42!10!4/+**%,&%-!7)!61&$1/=5('42!,'.23%.%/&+(1&1%0!7%&6%%/!1..15(+/&0!+/-!/+&18%09!

!

VI. Summary  

! #$10!2+2%(!2(%0%/&0!&$%!+/+3)&1,0!&$+&!4/-%(31%!&$%!0&4-)!'*!&$%!6+5%!%**%,&0!'*!

1..15(+&1'/9!#$%!5%/%(+3!%;41317(14.!*(+.%6'(?!(%8%+30!&$+&!&$%!%**%,&!'*!1..15(+&1'/!'/!

&$%!.%+/!6+5%!-%2%/-0!'/!&$%!2+(+.%&%(0!&$+&!H+(0$+33!*1(0&!1-%/&1*1%-!1/!$10!*+.'40!(43%0!

'*!-%(18%-!-%.+/-!C19%9<!&$%!%3+0&1,1&)!'*!0470&1&4&1'/!7%&6%%/!3+7'(!+/-!,+21&+3<!&$%!04223)!

%3+0&1,1&)!'*!,+21&+3<!&$%!%3+0&1,1&)!'*!2('-4,&!-%.+/-<!+/-!3+7'(S0!0$+(%!'*!1/,'.%J9!#$%!

1..15(+&1'/!,'/&%:&!+30'!0$'60!&$%!1.2'(&+/,%!'*!+/!+--1&1'/+3!2+(+.%&%(P!&$%!1.2+,&!'*!

1..15(+&1'/!'/!&$%!01>%!'*!&$%!,'/04.%(!7+0%!(%3+&18%!&'!1&0!1.2+,&!'/!&$%!01>%!'*!&$%!

6'(?*'(,%9!#$%!+/+3)010!(%8%+30!&$+&!&$%!0$'(&=(4/!6+5%!%**%,&!'*!1..15(+&1'/!10!/%5+&18%!1/!

+!61-%!+((+)!'*!2'00173%!0,%/+(1'0<!+/-!&$+&!%8%/!&$%!3'/5!(4/!%**%,&!'*!1..15(+&1'/!.+)!7%!

/%5+&18%!1*!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!2'&%/&1+3!01>%!'*!&$%!,'/04.%(!7+0%!10!0.+33%(!

&$+/!1&0!1.2+,&!'/!&$%!01>%!'*!&$%!6'(?*'(,%9!

#$%!01.231,1&)!'*!&$%!*+,&'(!-%.+/-!*(+.%6'(?!C,'.71/%-!61&$!02%,1*1,+&1'/!

(%0&(1,&1'/0!'/!&$%!2('-4,&1'/!&%,$/'3'5)J!+30'!3%+-0!&'!,3'0%-=*'(.!0'34&1'/0!'*!&$ %!6+5%!



! aI !

%**%,&!'*!1..15(+&1'/9![0!+!(%043&<!1&!10!%+0)!&'!,'/-4,&!7+,?='* =&$%=%/8%3'2%!,+3,43+&1'/0!'*!

&$%!2(%-1,&%-!6+5%!%**%,&9!#$%!,'/0&(+1/&0!1.2'0%-!7)!&$%!&$%'()!'*!3+7'(!-%.+/-!,+/!&$%/!

7%!40%-!&'!+00%00!&$%!23+4017131&)!'*!&$%!.+/)!,'/&(+-1,&'()!,3+1.0!&$+&!+(%!'*&%/!.+-%!

+7'4&!$'6!1..15(+&1'/!+**%,&0!&$%!6+5%!0&(4,&4(%!1/!0%/-1/5!+/-!(%,%181/5!,'4/&(1%09!

#$%!&$%'(%&1,+3!*(+.%6'(?!2(%0%/&%-!1/!&$10!2+2%(!,+/!7%!%:&%/-%-!1/!+!/4.7%(!'*!

6+)09!b'(!1/0&+/,%<!&$%!-'.%0&1,!%,'/'.)!,+/!2('-4,%!-1**%(%/&!&)2%0!'*!5''-0!C0'.%!.+)!

7%!3+7'(=1/&%/018%!+/-!0'.%!.+)!7%!,+21&+3=1/&%/018%G!0'.%!.+)!7%!&(+-%-!+/-!'&$%(0!/'/=

&(+-%-J9![/!1..15(+&1'/ =1/-4,%-!04223)!0$1*&!6'43-!1/-4,%!*3'60!'*!(%0'4(,%0!+.'/5!&$%!

8+(1'40!0%,&'(09!]&!6'43-!7%!'*!1/&%(%0&!&'!-%&%(.1/%!6$%&$%(!&$%!+55(%5+&%!6+5%!1.2+,&!'*!

1..15(+&1'/!C19%9<!&$%!1.2+,&!&$+&!+8%(+5%0!'4&!&$%!6+5%!%**%,&!+,('00!0%,&'(0J!10!+**%,&%-!7)!

&$%!3%8%(+51/5!2'0017131&1%0!1/&('-4,%-!7)!&$%!.43&1=0%,&'(!*(+.%6'(?9!]&!6'43-!+30'!7%!'*!

1/&%(%0&!&'!%3+7'(+&%!'/!&$%!,'.2'01&1'/!'*!&$%!,'/04.%(!7+0%!1/!&$%!c(%0&!'*!&$%!6'(3-<d!

2%($+20!7)!-1**%(%/&1+&1/5!7%&6%%/!*'(%15/=7'(/!,'/04.%(0!+/-!*'(%15/ =7'(/!,+21&+310&09!

#$%!2+2%(!+30'!(+10%0!;4%0&1'/0!*'(!%.21(1,+3!(%0%+(,$9!#$%!&$%'(%&1,+3!*(+.%6'(?<!

+*&%(!+33<!$15$315$&0!&$%!1.2'(&+/,%!'*!-%&%(.1/1/5!$'6!1..15(+&1'/!,$+/5%0!&$%!(%3+&18%!

/4.7%(!C+/-!6%+3&$J!'*!,'/04.%(09!#$%!&$%'()!,3%+(3)!-%.'/0&(+&%0!&$+&!+/!1.7+3+/,%!

7%&6%%/!&$%!1.2+,&!'*!1..15(+&1'/!'/!&$%!01>%!'*!&$%!,'/04.%(!7+0%!+/-!1&0!1.2+,&!'/!&$%!

01>%!'*!&$%!6'(?*'(,%!,+/!5%/%(+&%!2%(.+/%/&!6+5%!%**%,&09!]&!0%%.0<!&$%(%*'(%<!&$+&!&$%!

,'/04.2&1'/!7%$+81'(!'*!1..15(+/&0!10!+!&'21,!(12%!*'(!%.21(1,+3!1/8%0&15+&1'/9!

b1/+33)<!&$%!0&4-)!$15$315$&0!+/!1.2'(&+/&!-10,'//%,&!7%&6%%/!*+,&'(!-%.+/-!&$%'()!

+/-!0'.%!'*!&$%!%.21(1,+3!6'(?!1/!&$%!31&%(+&4(%9!#$%!&$%'()!2(%-1,&0!&$+&!&$%!0$'(&=(4/!

6+5%!%**%,&!'*!1..15(+&1'/!6133!7%!/%5+&18%!+/-!/4.%(1,+33)!01>+73%!1/!.+/)!23+40173%!

0,%/+(1'0<!%8%/!+*&%(!+,,'4/&1/5!*'(!+!61-%!+((+)!'*!1..15(+&1'/=1/-4,%-!*%%-7+,?!+/-!



! aO!

0,+3%!%**%,&09!]*!'/%!10!&'!7%31%8%!&$%!%.21(1,+3!,3+1.!&$+&!1..15(+&1'/!6+5%!%**%,&0!+(%!

/%5315173%!even in the short run<!&$%!&$%'(%&1,+3!1.231,+&1'/0!'*!*+,&'(!-%.+/-!&$%'()!/%%-!

&'!7%!-10.100%-!+/-!&$%!%/&1(%!+22+(+&40!&$('6/!7)!&$%!6+)01-%9!Q%!+(%!&$%/!3%*&!61&$'4&!+!

*(+.%6'(? !*'(!4/-%(0&+/-1/5!'(!2(%-1,&1/5!$'6!1..15(+&1'/!1/*34%/,%0!3+7'(!.+(?%&!

,'/-1&1'/0!1/!0%/-1/5!+/-!(%,%181/5!,'4/&(1%09!

! !



! aV!
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Mathematical Appendix  
 
1. Derivation of Equation (19) 
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+($#1). !
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αK δ−1 .!
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!

C[LJ! ! d logK
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1+ λ − δ
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⎛
⎝⎜

⎞
⎠⎟
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!

C[jJ ! ! d logQ
dlogL

= sK

d logK
dlogL

+ sL.!
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2. The Social Planner Problem 
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∂Ω
∂M

= ηLη−1Q1−η + (1− α)(1− η)L−(1−δ−η)Q1−δ−η − h = 0.!
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3. The Extended Model 
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!

! + "
. !

!

#$%!1/8%(0%!-%.+/-!*4/,&1'/!1/!%;4+&1'/!C[UFJ!'/3)!.+?%0!%,'/'.1,!0%/0%!C19%9<!2(1,%!

-%2%/-0!/%5+&18%3)!'/!;4+/&1&)!+/-!2'01&18%3)!'/!1/,'.%J!1*!ö! !f!F9![0!+!(%043&<!&$%!

-%/'.1/+&'(!'*!C[UUJ!.40&!7%!2'01&18%9!#$%!0%,'/-='(-%(!,'/-1&1'/0!*'(!&$%!0',1+3!23+//%(!

2(' 73%.!1/!&$10!%:&%/-%-!.'-%3!6133!7%!0+&10*1%-!1*!ö! !g!U9!D)!401/5!&$%!-%*1/1&1'/!1/!C[UUJ<!1&!

10!%+0)!&'!-%.'/0&(+&%!&$+&!&$%!(%0&(1,&1'/!&$+&!ö! !g!U!+30'!1.231%0!&$+&!( !10!3%00!&$+/!U9!

T01/5!&$%0%!2('2%(&1%0<!1&!&$%/!*'33'60!&$+&!!̂ !.40&!+30'!31%!7%&6%%/!F!+/-!U9!#$%0%!

/4.%(1,+3!(%0&(1,&1'/0!6133!7%!40%-!7%3'69!

! B422'0%!&$%!2('-4,&1'/!*4/,&1'/!10!K'77=A'453+0<!61&$!Q = K ! L1" ! 9!T01/5!C[UFJ<!'/%!

,+/!&$%/!-1**%(%/&1+&%!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'/!&'!'7&+1/P!
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=
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+
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+
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