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i. Introduction
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ll. Preliminaries: Homogeneous Labor in a One-Good Closed Economy
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lll. A Two-Good Economy with Homogeneous Labor
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U%he wage effect of immigration is weaker (i.e., less negative) the easier it is
to substitute labor and capital. |*!3+7'(1+/-,+21&+3!+(%!%+013)!0470&1&4&+73%<!&$%!%**%, &
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"OThe wage effect of immigration is weaker the more “important” labor is in
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@T%he wage effect of immigration is weaker the more elastic the supply of
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L9The wage effect of immigration is weaker the greater the impact of
immigration on the size of the consumer base relative to its impact on the size of the
workforce. #$%!+-8%(0%!6+5%!1.2+,&!"*11..15(+&1'/!110'+&&%/4+&%0-11*1&$% (%! +(%! c*%6d!
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2(%*9%6(%/,%0!C1.23)1/5!8$+&1&$%!1/, . %!%3+0&1,1&)110!4/1&)I9'B%, /-<|&$%!-%. +/-1*4/,&1'/1 10!
$'.'5%1/%'40!"1-%5(%%!>%('<!0' | &$+&!&$%! &$(%%!%3+0& 1,181 U@ B HARR 1Yo ('O

H$%!& ' &+31-%.+/-1*'(18$%!1.2'(&%-15"-110!518%/17)P

Lo Ly

@u ! Y=p, p" (h.Cw+hCcr+hCyx).!

h%&&, = hy C,w + hy Cyr + hy Cy x<!&S%!CY6**% \EYBIBES! &$-+8&!-%6&%%(. 1/%60!1+55(%65+&%b!-%.+-!
#(1&$%!1.2'(&%-15"-9 234$Y%611/8%(0%!-%6.+/-1*4/ &1+ (1Y), +/1&$%/1 7%!6(1&&Yo-+OP

1 —y!t o aun "
@ ! p,=Y po W

#$%!+55(%5+&%!04223)!,4(8%A{!518%/! T)P

C@@ I py=Y‘”,!

22 "0l gl+/-1 y+(%!5('0010470&1&4&IBQDQ!, . 23%.%/&0!-%2%/-1/5!'/16$%&$% (1 11013%00!&$+/!'(15(%+&%(!
&$+/1U<1(%02%,818%3)9

2314$9%101.231%)1/51+004.2&1'/1&$+&I+1- %0&1,!,/04.%(S0!16%+38$!%;4+30!$1011/, . HACLANAIRB1%0! &$+&!
&SY!/4.7%(1"16'(?%(5'104.%(0!  C;!.4081%;4+318&$%!/4.7%(16!(2%(0! L<!+/-18$+8&1&$%!/4.7%(1"!,+21&+3108&!
104.%(0! Cyl%;4+3018$%!,+218+3IB&IMPI&$+&1%+,$!,+21 &+ BIDB6(1'6/0!'/%!4/1&!™*! +218+39 !



63%(%!1101&$%!1/8%(0%!%3+0&1,1&)!"*104223)914#$%!%:41317(14.12(1(HY6E86(. 1/%-17)!
8$%!01.43&+/%'4010'34&1'/1'*1%:4+&1'/0!C@" ) @@L
! #$%!+55(%5+&%!-%.+/-1,4(8% ! (B$Y%/! &$%6 (%! +(%!6%+38$!%**%6, &0!,+/17%!-%(18%-! 1/!

+/1+/+3'5'40!*+0$1'/1+/-110!518%/!7)P

BSY6(Y,, = g,C, W + gy Cy I + gy Cy X<I+/-1.%+04(%0!&$%!9%6**%,818%!6%0+38$! &$+8&!-%8&%6(.1/%0!
+55(%5+8%!-%.+/-1*'(18:$%!-'. %0&1,15" BH#$%!-%. +/-1*4/,&1'/11/'C @&!110!+30'1-%(18%-!

*(' 1S &$%&1,12(%* % (%!, %0!1+/-1 101", '5%/%'401*1-065(%%! >% ("9 DN 70& 1&4&1/5!1/18&$%!
%:2(%001/1*'(1&$%!9%;41317(14.12(1,%!™*I5/<11&!1012'00173%!&'10'38%!* (1&$%!1/8%(0%!

+55(%5+8&%!-%.+/-1*4/,&1'/'*'(1&$%!-'.%00&1,!5"-P

244$9610'348&1'/'*18$%!.'-%311015(%+&3)101.231*1%-11*1&$% (%! 101+12("2'(&1'/+3!(%3+&1'/17%&6% %/ &$%!6%15$& 1/
*+ &' (01 (1&:$%!-".%0& 1, 1+/-11.2'(8%-15"-01*(17'&$!6'(?%(01+/-1, +21&+310&09!)/12+(&1,43+(<!]1+004.% IE 3o 8.

1 g )+1-! hilel g QMH$%I2(2'(&1'/+318)12('2%(&)!+33'60!%:2(%001/5!&$%!8+(1'401%3+08&1,181%0!1/1&%(.0!'*13+7'(SO!
0$+(%!'*11/,". %<k, 9



6$96(Y6D 1+/-1 101+(%1(%0, +3%-18+34%0!"*1&$%! 2+ (+ (&% (1 (%602%, & 1 E5HB)8'5'401&.'
&$9%!(%0&(1,81'/011/1%;4+&1'/\C" I<I&SYH0BH [l /-1& 101+ (1&$%6!0', 1+3123+//%(!

2('73%.1/'6!1.23)1&$+&! B1gIUICES1,$<!1/18&4(/<!1.231%00&FEID]&!&$%/!*33'60! &S &!
4081+30'131%!7%8&6%%/1>%("1+/-1'/%9I\ &6 BBK&Y /-] 1D1eIFI6$%/18$%!04223)!,4(8%!* (!

&$%!1.2'(8%-15"- 110129%(*%,&3)!1%3+0&1,9

! 1&11011/0&(4,818%!&,".2+(%!%; 4+ &@NB18$!%;4+&1'NCULI<I&$%!+55(%5+8%!-%o. +/-1
*4/ &1'11/1&$%!."-%318$+&I15/'(%-16%+38$!1%**%,&0!+/-1+004.%-18&$+&1&$%108208) !
2%(*%,&3)1983H01]/1&$%!01.23%/(!."-%3<I&$%!1/8%(0%!-%. +/-1*4/ & DIB¥D! p= Q" C", |
+/-18$%!0$1*8%(16+0101.23)1&$%!C6%15$&%-J!/4.7%(!™!,'/04.%(0!6$'124(,$+0%-1&$%!

- %08&1,!5"-91X8%/!1*18&$%!04223)!,4(8%aM8Y6(%!2%(*%,&3)1%3+0&1,1C1 O BIFI! &$%!
0$1*&%(11/1%;4+&1'/IC@LJII-1*%(017%, +40%! 1&1-%2%/-01/'&!"/3)!'/\&$%!/4.7%(!™*1,'/04.%(0<!
7481+30'118&$%1(16%+B&$9

! #$%!12(%0%/,%!"*16%+38$1%6**%,&0!11.231%01&$+&!&$%!1.2+,&!™11..15(+&1'/1/16+5%0!1/!
&$%!-.%60&.1,13+7'(1.+(?%688!-9%62%/-01/PIC+J1$'611.. 15(+8& 1/, $+/5%0!8$%!01>%!*18&$%!
104.%(17+0%!*' (1%+ $I'"*1&$%1&6'15"-0G+/-1C7JI$'6!1.. 15(+&1'/!,$+/5%0!&$%!+8%(+5%!

1/, %!"™1&$%!,'104.%(17+0%9H$%!*1 (0&!"*1&$%0%!%**06,&0<!"*1,'4(0%<!10!(%3+&%-1&1&$%!2(-4,
+(?%&!/%A&(+318)04.281'/91B422'0%!&$+&I&SY! 2+) ! (+&%6!&'1%+ $I ™1 &$%!5(' 4201 &$+&! . +2%!42!
&$9%!,'104.%(17+0%!C 19568 /-1xJ1 101$%3-1, /08&+/&91#$%! 1.. 15(+&A -4, %-12%(, %/ &

$+/5%!1/1&$%!01>%!"*1&$%!,'/04.% (1 7+0%!™*'(1&$%!-'.%0&1,!5"-110!518%/!7)P

. ! } L (A# $
291#$%]1(%0, +3%3498& 1,181 %0!+(%!-%* Yeh-H6 I+/-1 B = 1#9) ,
1" #@Q" $@" 1) 1#!°A#")(1# )

16$%(%!




dlogW, dlogC, dlogC, dlogC
g q :..gs_ g nq g (#"D) g X |

dlogL |, , dlogL dlogL dlogL '

@j ! =

% (Y =1" (g, CyX /W, ), 18.5%610$+(%!'*18. &+31%:296/-18.4(%0! YAG+81101+8.8(174&+73%!&’!
- %608&.1,!,/04.%(09H$%!%3+08&1, 1811, 4(0%<!10!&3%6!, 4/8%(2+(&!*18$%! %3+08&FR)!
01.23%(!.-%3!+7'8%9

#$9%!1.2+,&1™11.. 15(+&1'/11&$%!01>%!"*1&$%!,'/04.% (1 7+0%!*'(1&$%! 1.2 (&%-15"-1

10P

dlogW, dlogC, dlogC, dIogC
oo I = Y=y +"Y " =,
@ ’ dlogL |, o dlogL 0% dlogL +(1# D) gL’

6% (%} =1" (1, Cyx | W,), 1&$%!0$+(%!*1& ' &+31%6: 204HARL/5"-1 y1&$+81101+8.8(174&+73%!&’!

- %08&1,!,/04.%(091]*1.4,$I'"*1&$%!'4&24&!*18&$%!-'.%0&1,15"-110!,/04.%-1-'. %0&1,+33)<!
6$13%!.4,$!"18&$%!'4&24&!18&$%!1.2'(8&%-15"-1101,/04.%-1+7 (+-<I1&16'43-17%! (%-+0'/+73%!
&'196:2%, 8185+ &I &$%1%63+BUD&)T %! (%63 +8&18%63)!3+(5%!C2%($+20!/%+(1/5!'/%I<!16$13%!&$%
963+0&1, L&H43-17%!(%3+&18%3)!0+339

! M/%!%1/+311004%!/%%-01&'17%!+--(%00%-17%* (%!]!, +/1,+3,43+&%!&$%!6+5%!%3+0&1,1&)
- 96081, 13+7'(.+(?%&9!]&! 10!, 3%+(1*('.1&$%6!-96* L1 &I #1- W, |&$+HBSI6!1. 15(+&1'F
1/-4,%-16%+38&$!%**%, &!61331+30'1-%62%/-I'/16$+&!$+2 2%4sIBIBI!2+) | (+&%6!1 1/1&$%!* (% 15/!

%,/')9!b'(101.231,1&)<!]1+004.%!8$+&!1..15(+&1/ICE&$S' 4531 1&!.+)1 7%!3+(5%! (%3+&18%!&1&$%!



! "V

01>%!"*1&$%!-'.%0&1,16'(?*(,%3!1010.+33(%3+&18% HIMESELOL!6' (?* (, %! 1/1&$%6! (V608!
&$%16'(3-91Y %/, %! 15/ (%! +/)12'&%/&1+31%**%,&O!'/!, /04.%(1-Yo. +/-1C+/-1&$%!-' %0&1,!
3+7'(1.+(?%8J1&$(45$18&$5%!, $+/5%! 1/18$%!3%8%3!"*1*' (% 1548/, %!

! #$9%! +8&$%.+&1,+31+22%)/-1:1-%0,(17%0!&$%!0'34&1'/"18$10!. - A4BAASL] /5!
%:2(%001'/01+(%.'(%!,'. 23%:17%, +40%!"*1&$%! (+21-3)19%6:23'-1/5!/4.7%(!"*1%3+0&1,1&1%0!C-+/-!
1/, %10$+(%0J!(%;41(%-1&'1-%0,(17%!+331&$%!*%%- 7+, 21%**%,&0! 1/1&$%!.'-%391#101.231*)<!]!
101-%(1&$%!, +0%!*1+1K ZA'453+012('-4,&1'/1*4/,&1'/91h 4(&$%(3(%60&(1,&!&$%!-10,4001/!
&1&$%!1.2+,&!I™11.. 15(+&1'/'/1&$%!(%o+316+5%!-%* 1/ Ym0 1#$%! (%+3!6+5%1%3+0&1,1&)!1/!
&$%1%:2+/-%-1."-%3110!518%/17)P

dlogw/p)| _"#(1" $% " &%)s , (" D+&(, |

a !
@ dlogL

1=0

6$%(% = (1+")[1#$%Bs #&W S 1#[1#3)+$" % +&" %l N

! 1&11011/0&(4,818%!&",".2+(%!&$%! (%o+3!6+5%1%3+0& 1, 1&)! D BHA-CSRLID !
+/+3'5'401%:2(%001'/11/1C"1I<16$1,$! 15/ (%-16%+38$1%*+0%, &0!+/-1+004.%-18&$%!04223)!*1&$%!
1.2'(8%-I5"-1  y16+0129%(*%6381%3+089(101.231,1&)<!0422'0%!&$+&!C5%/%(+31>%-d12(-4,&!
+(?2%8&1/%48,(+318)1$'3-0<10'1&$+&1&$%10%, /-1&% (.1 1/17'&$1%;4+&1'/1C"131+/-1%; @EL'/IC
8+/10$%00]&!101%-+0)!8'10%%! &$-+&! &$%!/4. Yo (@RM'83- 1/01&$%!+--18&1'/+318%( .

A(ReY + @el)s, OHSL01+--1&1'/+31&%(.1(%2(%0%/&0!&6'-10&1/,&10,+3%!%**06,&O011/-4,%-17)18&$%

2611/18$%!02%,1+3!,+0%!6$% (%! &$% (%! +(%!/'16%+3&$!1%6**0%,&0!+/-1&$%!04223)!,4(8%!"*18&$%!1.2'(&%-15"-110!/'&!
2%(*%,&3)1%3+0&1,<!+33!8H98I&8A(5!&$%! 0$UN%;4+&1'/!@D6'43-1-('2I'4&9! |

2N#$%!C5%/%(+31>%-dI*'(.*12(-4, &1 +(?%&!/%A4&(+318) | (%;41(%-11/1%; 42EMI0B(" | #1)+$" =0.!



! @!

$+/51/516%+3&$!™1,'/04.%(09!D'&$!™1&$%60%!0,+3%1%**0%, &0!+(%!2'0 18& BBWBPELL+ 2%/!
&$%!+-8%(0%!3+7'(1.+(?%&!1.2+,&!"™11.. 15(+&1'/1+0!3/5!+0! +21&+3!$+0!/'&!*433)1+}E408%-9

#$%1*1(0816%+38$!1%**9%, & CE&$%!8%(.!. 438 TRELTHAD)7 %, +40%!1..15(+&1'/!
1%,%00+(13)!1/,(%+0%0!+8%(+5%!1/,. %! 1/| & SH&1,1%, /") 9!)/'&$%(16'(-0<!+0!101&)21,+3!
1/1&$1018)2%!"*1.'-%3<1&$%!3'00%60!1/,4((%-17)16'(?%(01+(%!. (%! &$+/1.+-%!4217)1&$%!5+1/0!
+,,(41/51&"1,+21&+310&0!CD'(E+0<!UVVLIOW$%!6%+3&$!%** 06, &!5%/%(+8&%-17) | &$%!$155%(1+8
1/,".%!11/,(%+0%0!-%. +/-1* (1&$%L" . %608&1,+33)12(-4,%-15"-<11/,(%-+0%0! &$%!-%6. +/-1*'(!
3+7'(<I+/-1$%32018 1+&& %6/ A+8Y6|&$Y0!+-8%(0%!3+7'(1.+(?%&! 1.2+ &1"*11. . 15(+&1'/91#$%!0%, '/-!
6%-+38$1%6*%, & C&$%!8&%(.!.43& 1IN HUTI0! 7%, +40%!1..15(+&1'/1+30'15%/%(+&%0!
1/,(%+0%-1-%.+/-1*'(1&$%!1.2'(&%-15"-! y9I]*1&$%!04223)!,4(8%!"*1&$%!1.2'(&%-15"-110!/'&!
2%(*%,&3)!%3+08&1,<!$'6%8%(<!&$%!6%+38$!1%**%, &!1/,(%+0%0!&$%!2(1,%!*1&$%! 1.2'(&%-!5"
%l,'4(+51/5!,'/04.%(0!&1061&,$! 7+,?1&'1&$%!-'.%0&1, I5"-<I*4(&$% (! +&&Y6/4+&1/5!8$%!
+-89%(0%!1.2+,&!"11.. 15(+&1'/!'1&$%!-'.%08&1,16+5%9
! A%021&%!&$%!+--1&1'/+3!,'.23%:1&)<!%; 4D 13-0!&$(%%!4/+.7154'40!(%043&0!
+013'/51+018$% (%! 1015%/%(+31>%-12(-4,8! . +(?%8! /%8 &(+31&)P

U9I#$%! (%+31861563+0&1,1&)110!>% ("1 1/1&$%!3'/5(4//C 1 9% IIB$%%/!

"91[010$'6/!1/18&$%!.+&$%. +&1,+31+22%/-1:<1&$%! (%-+316+5%!%3+ @B, UDRITG!
1%5+818%!+0!13'/5!+018$%(%! 1011/, 23%&%!, + 21 &+3!-RAARESY6(BY-0<! &$%!0,+3%!

%**%,&0!15%/%(+&%-17)1&$%!1..15¢84,%0-!,$+/5%0!1/!,'/04.%(!-%.+/-1,+/'  [%8%([7 %!

2811$9612("*140%0! &%+, &1&$+&!&$Y6! (%60, +3%-1943-468. T, 1-82BHDES!12'01&18%!+/-139600!&$+/1'/%69!]&1101%+0)!
&'18%(1%)18$+&!&$%1(104.1101+30'13%00!1&$+/1'/%91#'10$'618$+&!8&$%! 015/ &5% !/ EHH AQYTNG /%65 +8&18%<!
01.23)19%68+34+&%!1&$%!/4.%(+&'(1+81&$%!2' 1/&6$%(%!&$%! 1/, %!0$+(%60! 1/185%!%:2(%001/1&+ %! 1&:$%!8+34%!
'19%<10"1&$+&I&SY6!0,+3%19606, &O1+(%!+&8&$% 1 (1. +:1.4.18+34%9I TOL/51&$%610+.%1/4.%(1, +312(' 2%4@U40I 185961 (%6(
%3+08&1,1&19%0<!1&!,+/1+30'17%!10$'6/1&$+&!&$%!-%6/". 1/+&'(1. 408! 7%!2'01818%9!



! @

04**1,1%/&3)10&(/5!8'1(%8%(0%!&$%!-1(%,81+-8%(0%!1.2+,&1*11.. 15(+&1/11/18$%!- . %0&1,!
3+7(1.+(?%&D

@9'#$%!0$4&/1%**%,&!"*11..15(+&1'/110!518%/'7)P

W%.+(?+73)<!6%!$+8%!,".%!*433!,1(,3%!&"1&$%! 7%51//1/5!"1&$%!+/+3)010!C0%%!%;4+&1'/!CIIJ
#$%10$' (&4/!(%+316+5%!%3+08&1,1&)!"*11..15(+&1'/! 1 SOBR@R3%8%/!+*& Yo (| 8% .
+,,'4/1&0™'(1+33!&$%!*%%-7+,?12'0017131&1%0!1/&(-4,%-!7)16%+3&$!%**%,&0!1/1&$%!2(-4,&!
+(?%8&!1+/-11/%3+0&1,104223)1"1&$%!1.2'(&%-13%9
I
IV. More Preliminaries: Heterogeneous Labor in a Closed One -Good Economy
! 1&!101%+01%(1&'14/-%(0&+/-1$'6! &S0/, %6!™*1$%&Y6('5%/%'4013+7'(1+3&%(0!&$%!
%,'/'.1,0I'*1&$%!2("73%.!7)!(%&4(/1/5!&'1&$%!01.23%08&!.-%3!"*1+!,3'0%-!'&'-!
%,''.)9'#$%!31/%+(=$".'5%/%'40!2(-4,&1'/'*4/,&1'/'*'(1&$%!01/53%!+55(%5+&%!5"- 1 1M e!
&L <1o44J9!1[011/1B%,&1'/1]]<!&$%! 2(18%6!"4& 2481 01+004.%-1&'17%!,'/0&+/89

#$%!2(%0%/, %! 1 8B Bt 7'(11/2480!.+27%0! 1&!1.2'(&+/&!&'102%, 1%)12(%,10%3)!6$+&! 10!
Yo+H&IT)+/11..15(+&1"/ =1/-4,%-104223)10$1*&9[*&%(1+33<!1..15(+&1'/1.+)!1/,(%+0%!&$%!

04223)!"1%+,$!"1&$%!1/24&0<!&$'45%! & $%L.&¥ *10".%!"*1&$%0%!1/24&0!.+)!1/,(%+0%!

294#$%!(%+316+5%!,+/1+30'1 7%!-%*1/%-1+01 &S A& I 1,%!1/-%P = p, "D <16$9%(%!8$%!,704.28 1)1

0$+(%60!1/18&$%!%:2'/%/&0!+(%! & (%+&%-!+0!,'/0&+FEDAROA!, ' /-1&1'/1*' (1&$%!0$' €4/ (%+3!6+5%!%3+0&1,1&)!
&'17%!/%5+&18%!10!&$+&45+A!y!7%!5('00!0470&1&4&%0IGN19I89<!
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C2(2'(&1'/+&%3)J\.'(%!&$+/18$%!' &$%6 (09! A%*1/%!8$%!2%(,%/&!1/,(%+0%!1/104223)1%: 2%(1%/ ¢
7)15('42! {1+0f9!

QFJ) | mz%.!

#$9%!8%, &'th!e!pn <!0%h 0! (%2(%60%/&0!&$%!5%/%(+31>%-! 1. Hh(+48865/104223) 10$1%&!1/!
&$9%!(%,%181/5!,'4/&()S0!3+7'(1.+(2%&9

K'/01-%(11/1&1+33)1&$%!01&4+&1'/11/1&$%!0$'(&!(4/<!6$%(%!&$%! ,+21&+310&',2!10!*1:%-¢
~1%%06(%/&1+&1/518$%! . +(51/+312(-4,&1818&)!,'/-1&1'/1* (!, + R1ERH301%+0)!&10$'6! 85+ &1&$%!
$+/5%11/1&$%! (%/&+312(1,%!"*1, +218.+3!10P

Qur ! dlogr|,_,=>,s¢,m,!

65%6(%64 | 10185%!0$+(%6!*11/," %!+, (41/51&13+7'(11/24&1+/-b,, )1518%0!&$%!%63+08&1,1&)!™*!
!.23%.% 1&+(18&)!7%&6%%/!,+218+31+/-| 1 R4&Y6! 1.2+ &!1"*18&$%!5%/%(+31>%-104223) 0$1%&! /!
&$9%6!(%/&+312(1,%6!"*!, +218&+3! +//'&17%1015/%-14/+.7154'403)91]/08%+-<! 1&!('45$3)!-%62%/-0"'/!
&$9%6!1015/1"*18&$%!C+8%(+5%0!%3+08&1,1&)!"*1,". 23%.%/&+(1&)! 7%&6%%/!,+2 DB LAY
7)18$%101>%!"*18:$%104223)10$1*&J9!X;4+&1'ICUJIIL.231%0!8$+81&$%!6% 1 5$&%6-1+8%(+5%!"*1&

%3+0&1,1&1%0!"*!,'.23%.%/&+(1&)'7%&6%%/!,+21&+3!+/-1+3311/24&0'10'>%('9!Y %/,%!&$%!c+89

301]..15(+/&01+/-1/+&18%0! 1/15('42! i1+(%!+004.%-1&'1 7%!2%(*%,&!047081&48&%091#$101+004.281'/16 1331 7%!(%63+:%-!:
&$%!/%:810%/81"
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3+7'(11/24&110!,".23%.%/8&+()161&$!,+21&+39]&10%%.0!(%+0'/- OABTAIE, &< &$%(%* (%<I&$+&!
1..15(+&1'/1613312('7+73)!1/,(%+0%!&$%! (%&4(/0'&'), +R1&+39

! A1**%(%/&1+&1/5!&$%!.+(51/+3!2('-4,&181&)!,'/-1&1'"*' (1 Li/pR&B-OP

Q' | dlogw|, _ =1 sc,m,!

dK=0
!
X;4+&1''G" J10$'60!&$%!-1**1,43&)!"™*1-%&%(.1/1/5!$'6!1..15(+&1'/'+3&%(0!&$%!6+5%)!
08(4,84(%! 1/18$%!2(%0%/,%!"*1$%8&Y%6('5%/% 4013+ 7'(P1&$%!6+5%11. 2+ &1+12+(&1,43+(15(42!
-%2%/-0!/'&"'/3)!'1&$%!01>%!"*1&$%!c'6/d!04223)!0817&&!+30""/1&$%!01>%!"*1&$%!04223)!
0$1*&11/1%8%()'&$%(15(1429
[/11/8%(%0&1/5!102%,1+31,+0%!",,4(016$%/11..15(+&1'/"/3)!11/,(%+0%0!8$%!04223)1'*!
1/24&i<10"1&$+le!pF<oRsl<!F<oFq9!)/!&$+&! H0%P
[
Q@ ! dlogw |, _ =sgm<0,!
!
+/-1&$%!6+5%!'*11/2484+3309
1&!10!+30'12'00173%!&"1015/!&$%!6+5%!%**%, &1 BEYAR$Y6!5%/%(+31>%-104223)!
0$1*&!10!c7+3+/,%-<d!0'i&$a&n I*'(1+33!15('4209! X;4+&1'/'Ca"J!(%-4,%01&'P

Qal ! dlogw |, =Ml sc, <0,!

m=m !
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639%6(%!&$%!1/%;4+318&)1*33'601*(".1&$%!2('2%(&) 1 1/1%;4+&1'ICUII&S+&!+16%155&%-1+8%(+5%!"
063+08&1,1&1%0!™1,".23%.%/&+(1&)110!>%('9![| 7+3+/,%-104223)10$1*&<1&$%(%*' (%<!3'6%(01&$%!
*1 everyl3+7'(11/24&8!

b1/+33)<!-%*1/9%!@EYelge!6+5%! $+/5% ! +allog W= s dlogw, /s, <!6$%(%p!10!&$%!

0$+(%!"™*11/,".%!+,,(41/51&'13+7'(!Cs; lels fllo!l! spJ9ID)!.+/1243+&1/5!%;4+&1'/0!CaUJ!+/-!

Ca"J<!1&!10!%+0)!&'10$'6!8$+&P

!
|| W =1 i" |
aLy ! dlogW ,,_, =! 5 wdlogrl, _ 8!

|

H$Y!+8%(+5%!6+59%!1.2+,&!"™11..15(+&1'/1.40&!7%!'22'01&%!1/1015/1& 1&$%! 1.2+ &1
1..15(+&1'/1'/1&$%! (%/&+312(1,%!™1,+21&+391*11..15(+&1"/1(+10%0!&$%! (%&4(/1&",+218&+3<!18&!
408!13'6%(18&$%!6+5%"&S%!+8%(+5%!6'(?%(9!].. 15(+&1'/1(%-10&(1748%60!6%+3&$! 7%86%%/!
3+7'(14/-1,+21&+311/18$%!0$'(&!1(4/9

! h%&S01/'61%:+.1/%18&$%!1.231, +&1'/0I"*1*+ &'(1-%. +/-18&$%' () 1*' (1&$%6! X /B 6+5%!
06**06,8016$%/18:$% (%! 101$%E&%6('5%/%'4013+7'(Q1H#$%! 1.2+, &1 1 &$%!5%/ B OS1 48:104 22
&$9%6!16+50%!'*15('4 211 0P

Qi3 ! dlogw |, =1 sc,m +s.c, jdlogK],_,&!
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\'8961&$+&I&$Y6I 0K AU +/-13'/51(4/1%6*%, &0!518%/17)1%:4+&1'/01Ca" I +/diCII- 1% (1'B3)17)!
&$9%6!12(%0%/,%!"*18&$%!3+0&! 88 JHAT%(%/&1+&1/518&$%!.+(51/+312(-4,81818&)!,/-1&1'/1* (!

+21&+31)1%8-0P

H$%12%606/&!, $+/5%11/18&$%!,+218+310&", 2110!+16%15$8%-1+8% (+5% HOBFHIA (R 223)!
0$1*&0M)!10470818&48&1/51%: 4+&1'1(1/&'1CajI<!&$%!3Y5/16+5%!, $+/5%1%: 2%(1%/,%-17)!
5(42! i1, +17%)(%6(1&&%/1+0P

!

55c (GG ! GG )
@Qr ! dlogw|,_, =- " y
KK

X;4+&1''QQY, +//'&! 7%1015/%-14/+.7154'403)<! 74&&$% (%! +(%6!02%, 1+3!,+0%0! &$+&!+(%!
*11/&%(%0&!+/-18&$+&12('81-%!10".%!1/015$&! D@A&S6(3)1/51%,'/".1,09!B422'0%<!*(!
1/08+,%<18$+8&11..15(+&1'/1/3)!1/,(%+0%0!8$%!04223) ' 1B IX24-+&1'/1@Q) ! (%-4,%0!&'P

Co ! C2
@wn ! dlogw], = S‘SK(C";::(K:' )M <o
KK

3L#$9%!1-%/'.1/+&'(I"*I1C al J1%;4+30!&$%!04.!*1&$%!6%1§$&0= ! " /S, C,-!

UK
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#$%!-%(18+&18YaMTO!/%5+818%!+0!3'/5!+01&$%!10";4+/&17%&6%%/!, +218&+31+/-13+7'(11/248&!
$+018$%!404+3),'/8%:10$+3W69

B1.13+(3)<!,/01-%(16$+&!$+22%/01&'18&$%!+8%(+5%!6+5%9![*&%6(10".%!&%-1'4N+35%7 (+<
+17%10$'6/1&$+&P

aQFy ! dlog,_, = 0.!

#3%!&3$%'(%&1,+3!12(%-1,&1U/ANGE ?%0!/'1+004.2&1'/'+7'4&!&$%0!/+ &4 (%! *1 &$%!5%/%(+31>%-!
04223)10$118K!0'1&$+&!1..15(+&1'/13%+8%0!&$%!+8%(+5%!6+5%!4/+**%%, &%-!(%5+(-3%00!"*!
6$%&$%(1&$%!04223)10$1*&!10!7+3+/,%-1'(1/'&9!]/1&$%!3'/51(4/<!1..15(+&1'/1'/3)1$+0!
-10&(174&1'/+31%**%;&h!&$%!6'(?*'(,%m ,$+/51/51&$%! (%63+&18%!6+5%!"*1&$%!8+(1'40!3+7'(!
5('42091#5'0%!5('420!8&$+&!%:2%(1%/,%!&$%!3+(5%0&!04228R03 D& [%63+&18%!8&'1&$%!
'1%0!18$+81%:29%(1%/,%!&$%!0.+33%0&!0429%)!0$1*809

[

V. Heterogeneous Labor in an Open Two -Good Economy

! #$%!2(%0%/,%!"*1$%&%('5%/%'40!3+7'(11.231%0! &$+&!&$%!1.2+,&!"™*1 1'/AGHHEI1
6+5%!"*1+/)101/53%!5('42!"*16'(?%(0!-%2%/-0!"/1$'6!1..15(+&1"/1+**%,&0!&$%!04223)!"*!
every!5("421"16'(?%(09!]/1 7' &$!&$%' (%&1,+31+/-1%.21 (1, +3!16'(?<!&$%(%* (%<!8$%!/%%-+(10%0!
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&$%)!,'/8%/&1'/+3!,'/8%:10$+2%9!#$10!+004.2&1'/!1.231%0 &L+ &! sz >0.!
331&!1019%+0)!&'10$'6! & $HE6 w;lelFI1*1&$%!1..15(+&El/-4,%-104223)!0$1&!10! 7+3+/,%-1Cr9 % IR JIIINA&!
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1/1B%,&1''])9

! #$%!/%08%-IKXB*(+.%6'(?110! (%3+&ABYE3) 73%!+/-1$+017%, . %12'243+(11/1&$%!
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&$+8&1,". 71/%0!-1*0%(%/&!13+7'(11/24RB18%/1 T)P

au ! L=[0,12+6,I01",1

6$%(%),1518%0!8$%!/4.7%(1"*16'(?%(0! 1/15( 4XB1&$%!%3+08&1,1&)!'"*104708 18481 7%E&6%%/!
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+/)1/4.7%(1"*11/24809 !
]..15(+/&0!,+/10$1*&1&$%!04223)!*19618$%(I"1&$%!&6'15('42091[01 7% *HPhedtBYoB:!
518%!&$%!1..15(+&4L/-4,%-12%(,%/&104223)10$1*&!* (15(49!]&!101%+0)1&'10$'6 1 &$+&!&$%!

2%(,%/&10$1*&!1/'&$%!+55(%5+&%!3+7'(11/24&!1D!518%/!7)P

341D'63%0!CUVIFJ!1/&@%-18$%!/%08%-1KXBI*(+.966'(?11/&'18&$%! 3+ 7'(1-%.+/-131&%(+&A(%9!H' (%! (%, %/&3)<1&!
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(%08&(1,&1'/0!(%-4,%!&$101/4.7%(1& 1LjU9I#$%!/%08Y%- KX BI*(+.%66'(?1+004.%60!8$+8&!+ 33! 1 QBB 00!
7%!-%0,(17%-!1/18&%(.OtHFee!%3+0&1,1&1%0! 104218
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X;4+&1'1Q" J(%8%+301+/11/8%6(%0&1/5!2('2%(&)!"*1&$%!/%608%-IKXBI*(+.%66'(?P!]&!101/&!
1%,%00+()!817/'61&$%!8+34%!"*18$%!9%3+0&1,1&)!'*104 788 1&4& B /A3+&%!&$%!01>%!*1&$%!

1..15(+&1'/ 2/-4,%-10$1*&!1/18&$%!3+7'(1+55(%BHEIBI*1&$%! 2% (& 1/%/&!1/*(.+&1'/110!
1&+11%-11/18&$%!11/,'.%10$+(%0!+,,(41/5!&'1&$%!8+(1'4010?133!5('4209
! #3%!.'-%31/5!"*12(-4,&!-%.+/-11/1+].+(?%&!6 1 &$!$% &% ('5%/%'40!3+7'(1(%;41(%0!
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$+8%I$15$%(16+5%0!c, 4@ (&1'/+8%3)!. (%! 1/1&$%! +55(%65+&1'/9

351Y'6968%(<!+331"*18$%!(96043&012(%0%/&%-1 7%3'6!, +(() | &$('45$1&'1&$Y%6!. (%!5%/%(+31.'-%316 18&$!6%+3&$!%6*0%6, &
+/-1+/1426+(-103'21/51* (%15/1%: 2'(&104223)!,4(8%9
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! #$%!.'-%3<18$%(%*' (%<!,/010&0!"*1&$%!1/8%(0%!2(-4,&!.+(?%&!-%.+/-1*4/,&1'/11/!
%;4+&1'ICULI<I&$%!+55(%5+8%!2(-4,&1'/1*4/,&1'/11/1%;4+&1'/|CU} Be&S104223)!,4(8%!
*1 +218+311/1%;4+&1NCUII<I+/-1&$%![(. 1/5& /1+55(%5+&'(11/1%;4+&1'/ICLUIOM#$%!, /- 1&1'/!
&$+&18$%!6+5%!"*11/[2%8A+301&$%!5('42S0!8+34%!"*!.+(51/+312(-4 )&!10P

aa@ ! W= ! ycrQUe L$!1'()i L L
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01.13+(1&'1&$+&!'7&+1/%-11/18&$%!$".'5%/%'4013+7'(1."-%311/1%;4+&1'ICUO7I9!]/1*+,&<1&$%!
7(+,7%&%-1&% (.| W@ ! 16dentical! &' 18&$%!8+34%!"*! +(51/+312 &!"*13+7'(11/1&$%!
$'.'5%1/%'4013+7'(1, +0%9H#$%6 !+ & &$+&I&$I6(%6!+(%6!/'61&6'1-106(%/&!0?133!5('420101.23)!+--0!
&$%!.4381231,+&18%!8%(.1&$+&!+22%+(01&'1&$%! (15$&I"HE&S%! 7 (+,7%&9

! A%*1/%1E&' 1 7%1%;4+31&'18&$%! 7 (+,7%&%-1& W@ BID) - 1++%6(%/& 1 +&1/51%; 448NV C
+/-1401/518$%!04223)10$1*&!-%*1/%-11/ICL"J<I1&!101%+0)!&'10$'6!8$+&!8$%!%**06,&!"*11..15(+&1
'/18$%!6+5%!™*15('421i1101518%/!T)P

|

dlogw, =dlogw+ (1! ")dlogL + (" ! 1)d|ogLi,|

Gal ! =dlogw+ (1! ")(M! m).
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! X;4+&1'/1Q.ad!$+0!1+1/4.7%(1"™*11.2"(&+/&!2('2%(&1%09!B422'0%<!*'(11/0&+/,%<!&$+&!6%!
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aLy ! dlogw, ! dlogw, = ! "i(ml! m,).!
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3614$9%!11.231, +&1'/1&$+&!(%3+&18%!6+5%!%6*+06, &OI+(%!2('2'(&1'/+318 (% 3+&18%! G4RQRN R+ & DIV 5
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0,$"3!5(+-4+&%09![38$'45$18$%(%!$+017%%/1+104708+/&1+3! 1/*34HHFAASI0, $"3!-(2'480<!  &$%1(!
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1+--1&111&'1+/)1-10&(174&1'/+31%**%, &0<!1..15(+&1'/1+30H$H.. 2+ &!'/1&$%!
+55(%5+845%3%8%8$% (%@logw = (s dlogw, +s,dlogw, )/ s, . 1X;4+&1'/'@ LJ!1.231%0!
&$+&P
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ajJy ! dlogw=dlogw.!

1/10$'(&<1&$%!1.2+,&1*11. . 15(+&1'/11&SY6!+8%(+5%16+5%! 1/1+!.-%316 18$!$%&%6('5%/% 40!
3+7'(11QUenticall & 1&$%!1. 2+ &1*11. 15(+&1'/1'/1&$%!6+5%11/1+1.-%3161&$!$".'5%/%'40!
3+7'(<1+01518%/17)1%;4+&1'/ CBNAIOL/0&+/, %< 1/1+IK 7FA'453+016'(3-16 1&$!2%(*%,&3)!
0%63+08&1,12(-4,&!1-%.+/-<I1&$%!$'.'5%/%'4013+7'(1."-%312(%-1,&0!8$+&&$%!6+5%!%3+0&1, 1&)!'*!
1..15(+&1/16133!31%!7%&6%PAB!C1/18$%!0$'(&!(4/J1+/-IFOFIC1/1&$%!3'/5!(4/I91X8%/16 1&$!
$96&%6('5%/%'4013+7'(<11&!.40810813317%!&$%!,+0%!&$+&!&$%!6+5%1%63+08&1,1&)1"*11..15(+&1"
7%&6%BEI@!+/-IFOFOI)/1+/11.2'(8+/&0%/0%<1&$%! . %o+/16+5%1%**%, &I$+0£7%%/1c2(%
“%&IH(/%-ICT)I&$V6!8+34%60! 1 &SV612+(+. Yo @OARBY <I-+/-15 | J<I+/-11011/-%62%/- %o/ &1'*!

6$+8&%68%(!,'.23%.%/&+(1&1%01.+)!'(1.+)1/'&1%: 1&!+./513+7'(11/24&0!1/1&$%!12(-4,&1!
2(',%009

#$%!1.2%(*%,&8104708&18&48&1'/!1+.'/510213315('420101.23)!c23+,%0d ! &$%! 6+ 526! %696, &I*
0o+, $!"*1&$%!5('4201+(4/-18&$10126868%6(. 1/%-1.%+/16+5%1%*+0%, &91B422'0%<1*'(11/08&+/,%<!
&$+&1+/11..15(+/&11/%34:1-'473%01&$%101>%!"*1&$%! CYeA1 1 06 JEA0&%-J16'(?*'(,%691]/1+!
0$'(&H4/IK'7T7 A'453+016'(3-<I&$%!6+5%!1.2+,&!'/1'/%I5('421613317%!+7'SHEA@!+/-18&$%!
é.é!\:éf'%;!é:é%é;/;(:!-é;s-s.;g:!;9:5{;(;/.0'!'-:/(;;.1./1&1'/!'*!&$%!04223)!0$1*&!10!0315$&3)!-1**%(%/&9!]/!&$%!$'.'5%/%'40!3+7'(!,'/&

&%$%!04223)!10$1*&!10!.%+04(%-7)!&$%!2%(,%/&!1/,(%+0%!1/!&$%!01>%!"*1&$%!6' (RRIALEIRIBIHKI(B!
*(+.9%6'(?11&!10!.%+04(%-17)!&$%!2%(,%/&!1/,(%+0%!1/!1&$%!%**1, HHEAOR RO 01>%!"*1&$%!6'(?*1,%9



6+5%!1.2+,&!"1&$%!'&$%(15('42!6133!7%!79888@9'b'(1+!51 894/ &$%!02%,1*1,!-%81+&1'/0!
*(.I $F9@!6133!1-%2%/-!'/P!1+J1&$%!-102+(1&)!1/1&$%!1..15(+/&!104223)!0$',70!%:2%(1%/,%-!7)!
&$%!&6'15('420G!+/-17J1&$%! (%3+&18%!1/,".%!0$+(%0! | & $HBLAD! &$%!6%15$&%-1+8%(+5%!
*1&%$%!&6'16+5%!%**%,&0!$+0!&'17%!1-%/&1,+33 PRGBSI RIA& ! - 1% (Yol&S) s traints
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!&$%!0+.%!2'1/&!1/1+!-1**%(%/&!6+) P! &$%! 31 &% (+&4(%!/'6!
,1&+1/0'+1/4.7%(1'*101.43+&1'/0!,3+1.1/5!&$+&!-+&+!+/+3)010!7+0%-!"/'0&(4,&4(+3!*+,&'(!
-%.+/-1."-%30!1.231%0!&$+&!&$%!1.2+,&!"*11.. 15(+&1"/!"'/'8%6!6+5%!"*1&$%0!+8%(+5%!6'(?%(!
10H2%(,%/&<!"(1&$+&!&$%!1.2+,&!"™11..15(+&1'/""'&$%!+8%(+5%!6+5%!'*16'(?% (0! 1/!+!
2+(&1,43+(107133!5('42120b(,%/&9!#$%0%!01.43+&1'/0!&)21,+33)! 4094 AK3AD!
+55(%5+8&%!2("-4,&1'/1*4/,&1'/9'[0!6%!$+8%!0%%/<! & $MIKUS3#+01*4/,&1'/+3!1*'(.17413-0!
1/'numerically!6$+&!&$%!.%+/16+5%!%**%,&!"*11..15(+&1'/'.40&!7%9!]/I'&$%(!6'(-0<!&$%!6+5%!
%**%,&0!(%2'(&%-!7)!&$%0%!0&4-1%0!$+8%!/'&$1/5!&'!-'161&$! &$%!4/-%(3) 1/5!-+&+G!&$%)!+(%
01.23)!c02%61/5!"4&d!&$%!,'/0&(+1/&0!1.2'0%-¥F)&'(!-%.+/-1&$%'()9! !
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Imperfect Substitution Between Immigrants and Natives

! [/4.7%(1"*1(%,%/&!0&4-1%0!CM&&+81+/'1+/-IN%(1<!"FFLG!H+/+, (-+<!H+//1/5<!+/-!
Q+-06'(&$<!"FFjGIK+(-<!I"FFVJ!$+8%!+(54%-1&$+&!1..15(+/&0!+/-1/+&18%0!61&$1/!1+!10?133!
5(42!1+(%!1.2%*%,&!0470& 1 &A& 608 $+&!&$%!(%043&1/5!,".23%.%/&+(1&1%0!.+)!5(%+&3)!

+&8Y6/4+8%618&$%1+-8%6(0%!6+5%!1.2+,&1*11.. 15(+& 1"/ &SHHLDEA/5!6'(?*'(, %6PHS%0%!

39[012'1/8%-1'4&17)ID'(E+0<!_('55%(<I+/-1Y+/0/IC"FFOJ<I&$%!'(151/+3IME&MSAANC " FFLII0&4-)!, /&+1/%-!
0%8%(+31-+8&+!*3+601&$+81118EY%-18$%!+/+3)0109!H'0&!,/021,4'40<IM&&+8L+/'1+/-IN%(1!,3+001*1%-1.1331'/01"*1
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-96301&)21,+33)1%:2+/-1&$%!/9608%- K XBI*(+.%66'(?17)1+--1/51)%&+/' &$%(13%8%3!&$+&!
+55(%5+& %601 BUAT 481 /"*11.. 15(+/&01+/-1/+&18%011/10?133!5(' 4%

aldy ! L= N +! F7T",,

6$% (% 1+/-1 F1518%!&$%!/4.7%(1™1/+&18%!+/-1* (%IN6'(?%(0!1/10?7133!5('42li<!
(%02%,818%3)G!&$%!%3+08A0RARAE 1'/17%&6%%/\/+&18%!+/-11..15(+/&!6'(?S(QMED!
UiCUBI4J<I6188! IUG!+/-3,l! 3,le!UD

! H$Y6(%!+(%!/'610%2+(+&%6!.+(51/+312(-4,&181&)!,'/-1&1'/0*'(1/+&18%!+/-!1..15(+/&!
6'(?9%(09'b'(107133!5('424!&$%0%!,'/-1&1'/01+{(%P

!

ao+r] ! VViN — %1' " )C#Q1!$!# L$!1|(()iL1[*L*i*!1)(+NLZiL! , Ni,ll)’!

oyt ow'=[@-e)C" T I O LT L (LR, !

63%6(%h" +/-1 W' 518%!8$%!6+5%!"*1/+&18%!+/-11..15(+/&16'(?%(011/13(14!(%02%,8&18%3)9!
D)!,".2+(1/51%;4+&1'/0IC LOFI!+/-IQO7J1618$!%:;4+&1'/ICL@JI<!1&!10!'781'401&$+&!&$%!
2(%0%/,%!"*161&$H('42!1.2%(*%,&1047081&48&1'/101.23)!1+)90& ! +/'&$%(!.43&1231,+&18%!
&%(.1&1&$%! . +(51/+312(-4,&181&)!,'/-1&1'/091#$%! 7 (+,?%8&%-1&%(.!0&1331(%2(%0%/&0! &$%!
C+8%(+5%d!6+5%!1/1&$%!1%, /'.)<!+55(%5+&%-1+,('00!+3310?133!5('420914$10110!8$%!6+5%! 3%E

1+&18%8 (/! 4((%/&3)1%/('33%-1$15$10,$"31E4/1'(01+/-10%/1'(0!+0!c$15$10,$"3-(2'4&09d 1#$%6!01.23%!
%:,3401'/"*18$%0%!084-%/&0!&A4(/01&$%1 (1%08&1.+8%6! ™1 8&$%! 1/ T (OO VERARMEL /1*(".1+ 7' 4&)"F1&1/%+(!
F<I17'€$1/4.%(1,+33)1+/-108+&108&1,+33)91$%!53+(1/5!/+&A(%!*I1&$%!-+&+12('73%.01$+8%!3%-IM&E+BL+/'1+/-IN%(1!
C'FFOJI&,,34-%!18$+&ICESI0! (151/+3IME&+B1+/1+/-INY6 (1196 08, &HEISY611/8%(0%!%63+0&1,1&)! ™!
04708%I4&1'/17%&6%%/!1..15(+/&01+/-1/+&18%0q!6+012('7+73)!1&"13+(5%0d
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-%&%(.1/%-17)1&$%!*+,&'(1-%.+/-1&$%'()1 2+(+.% &Y% (01 AWM %- ! 1/1B%,&1'/N]]]91#$%!2("-4,&!
*18$10!7(+,2%&%-1&% (!H/-L" L1 1518%0!%;4+&1'/ICL@ I<!&$%!.%+/16+5%!*' (I ('42!

! 1#$%!.4381231,+&18%!0%2+(+7131&)12('2%(&)!+33'60!40!&'1%+013)!+00%00!&$%!2'&%/&
1.2'(&+,%!"*11..15(+/& F+&18%!,".2 3%.%/&+(1&1%0!1/!8&$%!%8'3481'/1"*1&$%!6+5%!0&(4,84(%9
A1**%%(%/&1+&1/5!%:;4+&IBOICH-1A.O7J1518%0!8&$%!1.2+,&!"*1+104223)10$1*&!'/1&$%!6+5%!"*!
[+8&18%!+/-11..15(+/&!6'(?%(011/15('42! iP

I

avy ! dlogw" =dlogw+ (1! ")[dlogL! dlogL,]+ (1! #)[dlogL,! dlogN.].!

GrFJ | dlogw" =dlogw+ (1! ")[dlogL! dlogL,]+ (1! #)[dlogL, ! dlogF].!

B422'0%!+104223)10$', 2!, $+/5%01&$%!/4.7%("*11..15(+/&0! 1/1%+ $&$%!0?133!
5('420<1748&13%+8%0!8&$%!/4.7%(1"*1/+&18%!6'(?%(0!4/,$+/5%A FIGIRIS%! 1.. 15(+ & £/
1/-4,%-12%(,%/&! $+/5%!1/1&$%!%**1, 1%/, ) HFRID&Y6-101>%! 1 &$%!6' (?* (, %ot 71061 &$%!
29%6(,%/&!,$+/5%!1/18&$%!01>%!"*1&$%! 9411 AO4-EA0&%-16'(?* (,%!1/10?13315('491$%0%!

04223)!10$1*&0!+(%!518%/!7)P

63%(%at” 101&$%!0$+(%!™11/, %!+,,(41/5!&'11..15(+/&011/15('421C6$%(%4T +S" = 5 IGI+/-!

fleldFji F<1&$%12%(,%/&!11/,(%+0%!1/185%!01>%! " &SYH6' (PEYHo! 1/1&$+&!5('429 |
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#$%!2(%0%/,%!"*161&%KI/42!1.2%(*%,&!0470& B!, +/1$+8%!1.2'(&+/&!
,'10%;4%/,%0!*' (16 1&$1/5('42!1/%;4+31&)9'#$%!(%3+&18%!6+5%19%6**%,&!10P

gaJt ! dlogw" ! dlogvviN=!"ifi.!

NF

#$%!-10&(1748&1'1+3!%**%4,@WH62%/-0!'/3)!''&$%!%3+0&1,1&)!"*10470&1&4&1"/' 7% &6%%0/!
1..15(+/&01+/-1/+&18%0!+/-1'/1&$%101>%!"*1&$%! 1/, (%+0%! 1/ ERAZ %6157 (/'6'(?*(,%9)!
1/18$%!/9608%6-IKXBI*(+.%66'(?<18&$%!8+34%6!"*1&.$%! % 3#OBDI &)+ 8% +/)'&$%(!
1.231,+&1'/09!b'(11/@+/,%<!,'/01-%('&$%!1.2+,&!"™*11..15(+&1'/"'&$%!+8%(+5%!6+5%!"*!
5(42! i<!6$%(%logw, = (5"dlogw" +s dlogw")/s 9!1&!10!%+0)!&'10$'6!&5+&P
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GaJ ! dlogw, =dlogw+ (1! ")(m! m),!

6$1,$110!1-%/&1,+31&'1%;4+&1'/\ CBAGLIL31%-16+5%!%**06, &11/1&$%!01.23%(1.- %31 &$+&!
+004.%-18$+&11..15(+/&0!+/-1/+&18%0!1/1+10?213315('4216%(%!2%(*%, &!04TEA&Y &%09
-1%%04(%/&3) <! &$Y%6! 8+ BAWIIHO0!/ &1 1/*34%/, %! &$%!0$+2%!*1 &$%16+5%!-10&(174&1'/1+,(‘00!
07133!5('4209!]&!10!&.(181:63k8421)%&!+/'€$%(13%8%3! 1/1&$%! K XB!/%0&1/5!+/-1 +3,43+&%! 8&$%!
+89%(+5%!6+5%1%**%,&!+,('0010?133!5('4209!4#$101%:%(,10%!6'43-1+5+1/)1%3-1%;4+&1'/ICLjI<!C

&$+&!&$%!+8%(+5%!6+5%!%**%,&!6'43-17%!1/-%2%/- Yol & (- H/ &%\ 9

40\' &1 8$+&!18&$%!. %+/16+5%1%** %, &!518%/! 1/1 % IGUAT(01&'18&$%!6+5%!1.2+,& " i@ B%tisting!
6'(?*(,%!1/102133!5('42li<!(%5+(-3%00!"§80& $%(18&$' 0% LAY 08 1/5!6'(?%(0!+(%!/+EALB¥{%15/ =7'(/9 !
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! #$%1/%08&%-1KXBI*(+.%6' (?<!@$94%6<!1.2'0%0!+/11.2' (&+/&! (%0&(1,&1'/1 /1+])!
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VI. Summary
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7%!40%-1&'1+00%00!&$%!23+40171318&)"*1&$%! . +/)!,'1&(+- 1L DEIB-&I+(%6!"*&%6/! . +-%!
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&$9%!3%8%(+51/5!2'0017131&1%0! 1/&('-4,%-17) HOSBLL 43R %6' (29!]&16'43-1+30'1 7%!*!
1/8&%(%0&!181%3+7'(+&%!'/1&$%! " 2I01&B%!,'/04.%(17+0%! 1/1&$%!c(%08&!"*1&$%!6'(3-<d!
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#$9612+2%(1+30' (+10%01:4%08& 1'/01* (19%.21 (1, +3!(%0%+(,$914$%! &$%' (Y& 1, +31*(+.%6'(?<
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14.7%(IC+/-16%+3&$I!"™1,'/04.%(091#$%!&$%'()!, 3%+(3)!-%.'/0&(+&Y60!&$+&I+/11.7+3+/,%!
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104,281 '7%$+81'(1"*11..15(+/&0!101+1&'21,1(12%!*(1%.21(1,+3!1/8%0&15+81'/9
b1/+33)<!&$%!084-)1$15$315$&01+/11.2'(&+/&!-10, 1%, 8! 7%&E%%6/1*+,& (1-%.+/-1&$%'()!
+/-10".9%!"*18$%1%.21(1,+3!6'(?! 1/18&$%!31&%6(+&4(%91#$%! &$%'()12(%- 1,801 & $SHAIE$%!0$' (&
6+5%1%**%, &I"11..15(+&1'/1613317%!/%5+8&18%!+/-/4.%(1,+33)101>+73%!1/!.+/)123+40173%!
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