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One of the important goals in every firm is to induce their workers not to shirk. Because the employers 

cannot perfectly monitor their workers so choosing to pay wage above the market equilibrium wage, so-called the 

efficiency wage, is one of the choices to motivate workers' effort and raise workers productivity. However if each 

firm in the economy chooses to pay the efficiency wage, the involuntary unemployment will occur in the labor 

market. This study aims to investigate that whether the efficiency wage model can explain Thailand's manufacturing 

industries at Four-digit classification. The panel data during the periods of 1999, 2000 and 2002 are used in this 

analysis. 

The methodology comprises two steps. First, using the wage function to estimate the wage for observed 

human capital and the wage premium. Second, taking those two parts of the wages from the first step to test the 

relationship with the output in the production function. The inputs in the production function are composed of capital , 

labor, two parts of the wages from the wage function and the unemployment rate. After estimating the production 

function, the hypothesis testing whether the wage premium is the efficiency wage has been conducted. If the both 

parts of the wages have the same effect on output, then the wage premium is the wage for unobserved human capital. 

On the other hand, if the both parts of the wages do not have the same effect on output, then the wage premium is the 

efficiency wage. The Maximum Likelihood Estimation is used to estimate in equations for both wage function and 

production function . 

The results show that the wage premium in Thailand's manufacturing industries is not the efficiency wage, 

but indeed the wage for unobserved human capital. In addition, we find that the elasticity between output and the 

unemployment rate is negative which opposes to the efficiency wage theory; however, this negative relationship can 

be explained by the Okun's law. Therefore this study concludes that the efficiency wage does not exhibit in 

Thailand's manufacturing industries. 
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l~l-J ~l-J fll-J~ ll-J () Ul~l-J iJ \1 ~tJfl1'j f.lii~~ ijfl11lJ thfi qJ~ "l~ 1 f) fJ~ f.lCl~ UULI 'YIl-J ~fll-J ~ll-J 1'" 1'u \11nfl1 'j 

... 1 " "1 " .... ," .t " , .... ... ~I fJl-JfJUlJ l1l-JlfJ\1H 'b'LLH~ll-J'\JU~~l-J flU fll\11~ 9i~\11n'\JU~ClCll"l~I~Ul-JYi(jtl\1fl1fJl-J u Yi.tl.2550 

YiU11 ~~ffll1m'jlJf)1'jf.lii~ijn11~l~L1H~ll-JU'j::lJ1W 5.77 a'll-Jfll-J 111UU1::lJ1WfUfJCl:: 15 .56 

" '\JU~fl1'j ~1~~1l-J'j1lJl;~U'j::1'YItl (riltJ n~ll-J ffti9imi~'b'l~, 2550) 

o QI q -,oe: Q 0 .,,! 4' QI ~ 
ffll1'jU'YIqlltl'YIHltl'jll!tllff~'j 'YIUliUltJfl1'j fl111l-J~fll\1Hl-J l-J 'YI f.lllllJll-J f)ltl'jll!tllff~'j 

,~ YiVltJllJfi~t1' l-J1111l1~ f.lCllJl U nUlV\1l-Jln~1 ~l-J 'YI(j lI~fh~ Hl1CllV'YI (jll Q U lnl ')$l-J 'YIqllQfl l~ l~ 
.1 cv 4:S d.4 ~ d I ,., d I Id d.et AI did "" cal 

U 'j:: 'YI ~ 'b'Yi 9i ~ t1 UllJ II 'YI (j 1I tl fl1 \11~ 'YIlf)111 f)'YI "l~ ~ f)l 'j V nun 'b'U l1ll ~ 11 ntlll1 Cl n L111 ~fl1\1 H l-J n 

ltl'j1l!tllff~{'b'11~~~ltlffmilJYlcHullfl'j'YI (Physiocrats) ''''llrl Turgot llCl:: Quesney l~l-J~ 



2 

" . 
11~11f1!114'YIqfJQi1l14,h~f11~~ff~11njYi 18 ILt1::~mJ1 '~~f1Ui'1JUl ~L1ni '\J 111m! f1lff1fJ!ff1~~{ 

'" 1 ""'4 ... '" d,1''' i'" '''., ,,, 'lf11V~f1qfJ 1IV~'YI1J1J'YI1J1'Y11J1f1'Y1q'1IflV David Ricardo C))'~ ~lV1i1J1V 111 fI14~l14~:: 1Imfl1~1~ 

l~V~l'W~~::~lJn1Jf1n i1J~lV' i'ffVVl yj1~~11;j14' 14 f111ii14V~1It1::1itl~~1J~1i1l1~ V, U'~lyj1,f 14 

,rl V , ~~ri 1~ l~~fI14 ~ 114' ~i'1J~ ~,ii14 f1111::~1Jri1 ~1~U1::n ~;'Yi m 1 ~lf114 ~ 114 n ~::'Yi 1014 '\J V1 V'\JlJl 11 ... . . " 
mV1Jfli'1 h1"hnuvvf1' U ILt1::mHl1~lJl;f1' 14 mV1Jfli'1~1~'l Yil'~1.1~14 ",dh i 11'U1lJ1WVU'YI114 

v • 

11 1 ~~ 114' 14 1 ::1J1Jlff1 fJ! ii ~l ~ 1J~ 14 ij'14 ij ~t1 ~tl f1~ 14 1 11' ij' ~ 1 1ri 1 ~ 1 ~ t111" ~ ~1:: ~ 1J ri 1 ~ 1 ~ U 1:: n ~;'Yi 
1 l1~~f1 1 14'YIl~f1tl1J 014 ~lU1 1f1{)11f114~114 '~i'1Jri1~1~~ 1f11n::~1Jri 1~1~U1::n~;'Yi fI14~l14 
. ~ " '" ,,,d.1 1 .. d ; 
~111J14~V~t1~'\J14 l~'\JV~mV1Jm 1 l1 m f1"~ ~u'Yll14ILH~l14 14 1::1JUlff1fJ! f1 ~f1~::t111~1"~lm:: 

ij'~ 1 1ri 1~ 1~ fi ~:: 1 ~1.1 f1 tl Uf!14 ~1:: ~uri 1~ 1~ U 1:: n ~;'Yi i l1 ~~ f1 1 yj 1 nU11ri 1 ~ HU1::n ~;'Yi ,;j14 ij'~ 1 1 

" ri1~ H'l t1V1l1'Yi 1 14 1::UUlff1fJ! ii ~ IL~ mh~' 1 fi~ 11.1 'YIqfJ Qri1~ HU1::n ~;'Yii1 0 ,~, ~i'Uf111 tlVlJi'1J 

, ~ '" 4 " , '.1 ' ... , l' .1 .. , l' ' 
14u~ ~U14 1'Yi11::1J'\JVUf1'Yi1V~VQl1t11Vu1::f111 1'1f14 f111'Y1f11\J1~~ ~'\J141.1 ~1l1lJlVfl11lJ11f114~114 

" '" , "1 ,.1 ,.1' , .: '" ., 1"''' ~::~V~'\JV1vmvum1 l1 l1qJ'\J14lfflJV u 1I~1'\J11l1"114f1t1UIL~1~l11f1111Jq''\J'YIl~1~tl 'I1f1U~14m~ 

lm::mvufli'11m::V~'YiV1V1lJi'f1fJ1'\JlJl~'\J v~mvufli'1 1 11''Yiml1lJ1::~1V ,;j14~14 

'YI qfJ Q f1V ~'114 ri 1~ 1~1;j14 'YIqfJQ~lii~~14f11Vl1tl ~ ~ 1 f1~ 'YI q fJ ~ri 1 ~ HU1::n~;'Yi ,~, ~i'Uf1n 
. " 

VVlJi'1J Uf1lff1fJ!ff1~~fYil~14V'YIqfJQi1f!V John Stuart Mill '14U f1.f1 . 18371~VVi1J1V11ri1~1~ W 

d l' .1 ,., ....... , .. 1 4 1'. 
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do!:( I .:. ~.J 0" i SlQ,I ," ,. f J • 01 

u1::'lf1m'YIlJvQl 141::UUlff1fJ!f1"''\JW::14 14 C))'~~::'YI1 1 l1f114 ~114 ~1Ufl1~H 1J1L1414V14'\JWIQf1U 

f1V~'114ri1~ HILt1::~l14 114U1::'lf1m lil 1 11'ij~,,~v f111~n ~;'Yi'\JV~U1::'lf1m f1~11f!V ~lff1l1'Yi 
" II 
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4 , ., 

V f1l 'If 14 f114 

'YIqfJ~f1nfi1l114~ri1~1~~1f1~~~1l1'Yil1t11Vq'~n1V ~f1fl~A'14 l~v Francis A. Walker Uf1 
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f11 ~ 1~~:: ~ f1f11l114 ~'\J 14 ~V~t1 ~f11'Yi l114 1Vq'~'YI1V'\J V ~L1 1 ~ ~114 lJlV~ Hl11V ~~t1~ 1'I~ ~IL ~1~ l11~t1 

fi1h~~q'~~::Ui'UU1lJlWf111~H~114I\lV~~14'UV~ W 1::~U~ij'~11ril~1~Lyj1nu~~~1l1'Yil1t11V 

q'~ n 1V'l.m~1l 1 ~ ~114 l11 V f1 cl11~ f1U v'I1d ~ of! V ri 1 ~ 1~ ~fI14 ~114' ~ i' UI yj 1nuri 1'\J V~ ~t1 ~~~~I '\J 1~~~ 

11' .s.or .: l' " 1 '1' ..: .1 4 '04" "" .. .1 ,.. , ~ Im::llJV(l~ ~~14 1lt11lJlV~ 1~~:: lJ \J1~fI14 ~ 114 1'Yi 1J'\J 14 V f1 11~ f1lJ'\JV 1 ~ IlV~lf1~'\J14 11~t1~1l1'Yi'l114 1V 
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" " f1l1f1i1Jltlll1~ ~H'l'Yll~~l'U~1..h" ~fr,IfI~1l1 'N1Ull9i1't'huu f1l'HI::n'11l1Hli1lfllffU fill U~Hll~ 1~uu 

~ll~U~ fI .nhLflll~fI~~lhllU1l1 'N1U 1 u~Hll~l'li'llJlfi~ntu 1'1111nU ll"::U flfl~lfl~11'YllU1l1 'N1U 

lltl'1 ~l1'YllU'lJfI~u~,rVf1lH-lil91'1l'ii~~u oihhu fill1u~r-lil91flll'l'IJfI~l11 'N1U~1V flth~ 11 091111 1 U 

UlI ~uu l'lt)lJ~ flU fill1 U ~ri l~l~ ~ lfl r-lil 91111 Yfl1111ml~l1' lvi1~m~ fll i'l U f1l1f1 i1J lVfln fill1U'I 

ril~1~1111()~1lflllh,rVfln~il91'll'ii~~U'l flQ 

~lfll'lt)lJ~fh~H~h~'l ~flcl11 1 11 'Ii' H~U om ~u l'l t)lJ ~~riflu,j'Hlfhllfi 1l9i i1~iil'lt)lJ ti 
• ,,~ d d ..1.4 ~ d"l I~ 4 ..".:., .:!II d • " 

fll~ HfI fll'l t)lJ tll1 U ~C)f~()fIlUU l'lq lJ tl L 1111 L U fl11 fl1i1J lVfll1 ~ ltlfll~ H U U flfl l'l t) lJ tlfll~l~ 
. " 

111::ffl'li fllYf 1~v 1 uliii~:: '~llllfJlll U 1fi~l'lqlJ~ril~1~111::ffl'liflll'l'IJfI~ Shapiro and Stiglitz . " . 
o 4 " ell q 4 " I 4 4 11 "" ... (1984) lllUlln'UfllYffln'lllntll'IJl L~llU1fl~11JfI~91U fl"11flfl lUfI~~1VUlV~1~ lln'llln()~1J91l'J 

f1lnh~lU'lJfI~flU~lU '~91"fI'Il1m 1'1t1l~ Yfl::n'tllu111::flfl1Jf1l1111f11Jl171'1'IJU 1'1 1 l1qJ~iifln ~l~ 

flU ~lU ~lU 1U III fl U lV~l~ ~::~ ~ ffU h~~:: ~ lVril~l~ n' ~ fl1U::~ 1Jti'911lril~H 1 "V,t1' 111 U .. 
~ 'l" "" ,,,: ~l ... · .K Ji " " ... 

91m~UH~lU C)f~~::'Yll l1flU~lUllllH~~ ~1'l~::91~ ~'lJVU'Yll~lUlllfl'IJU lUfI~~lfltll\,!flUlV~l~~1J 

1l~~lUll~11"u 'clflflfl ~::tltylffvril~l~~ '~i'1J 1U1::~1J~tl ~fl1l1::~mr911lril~1~ 1~V,t1 hhm:: 
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III flfl1lflU ~lU ~iil'Ju lll!lJV~ lfl1l li 1 1 M'flU ~lu~ii lJU ll'4lJVtl ~ fl1n:: '~i'1Jri l~ Hlllflfl1l 
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''''' l,,~Jl cv.c:S c. .c:t..::.J. "cv 
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yj1l::fff)11111 mw fll1ffll1 mllJf1lm~111 'Uth::1't1ffhW ti l~Hyjfl'U~l'U '~f1Jlr'U Uril'Uyjl~'U f1l1 
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," d ,~....." d I cv 1 . ... .l 
fll1l H l'l fI 'U _31'U .,11 U fl tl 'U '\J H 11:: lJ fI11lJ 11~ f)11 Hf) 'U 'U 11 ~ Cl ~ l1lJ1Y'1 fl ~ ff1l1 m nJ fill ~Cl ~ 'b' ~ 
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'Ii' tl~~~ 1'*1 'U m'j fffll:l1f1f ~ifl~'U 'Ii' tl~ ~l'J~ VtJ jj ~ ~, ~ lJ1~lfl m nin 1~'lJtl ~ ri1U fl ~ 1'U tY(i~ 
1L'I1~'tn~ Ih~fltl1J~1V 2 'li~'Ii'tl~~ '~!1n 'li'tl~"~lfllm~flnri1'j1~fll1~mn;'~1'U'lJtl~lh~'lf1m 

1L,,~'Ii'tl~"\llfllf1Hm'jff1'j1~~~tY1l1m'jlJmnliill iJ YU1'.2542 'Yi .fI'.2543 lm~ 'Yi .fI' .2545 

" 0 Q.I" .cC 1.4 'lJtHl1n~I'Um"'jftnl:l1 

Vi. fI' .2545 l~tl~~lfliJ 'Yi .fI'.2544 ff1,r fl~l'U tY(i~1Lli ~'lf1~hJ'~li1m'j ff1'j 1~~lItY1l1m'jlJm'j F-lii~ 
. ." 

'lJtlI~Yim'jffU1~~"tY1l1m 'jlJfln F-lii" 1 'U1h~n1f1'hIlJYili11 ~Vff1,r m1'U tY(i~1Lli~'lf1~U'U 'li'tl~" 

'lJtl~iJ Vi .fI'.2542 11"~ 'Yi.fI'.2543 1~'Uflnff1'j1\l h~~1'U~"tY1l1m'jlJfll'jF-lii"LUYi1~~ijfl'UliH1'U 
" .r " i~l1~ 10 fl'U'I.I'Uhhl;'U'U t'i1'Uflnffu1\ll'UiJ 'Yi .fI'. 2545 '~li1flUff1n~ h~~1'U~"tY1l1m'jlJ 

flu~ii,,~ijfl'Uli1~1'U~~11~ 1 fl'U~'U hJ 

, 
.1 ~ '''' , , " .... 1.5 u'j~ 1[J'V'U'YIfl1~11i)~ m1J 

ti' 1'VJ'j11J i 11 m~"tY1l1 m'jlJ fln ~ii"ij fll'j ~lt1fil~ HU'j ~ ffl'l i fll'Yi m; 11fltl l'lt]l:Iijfil ~1~ 

u'j~ ffl'l i fl1VitY1lJ1Hl tli1J1Vfln~1t1fil~ H 1 'U ~"tY1l1 m 'jlJflU ~ii,,'~ Lm~ri1'U~ 1~'U fil ~H 

u'j~ffl'li fll'Yiif ri ~F-I~' 11' fllfl~"tY1l1m'jlJflU ~ii"ij~,,~ii"l~lJ~'U tY1lJ1'j 0 i ~1 ~u 'li't1ltY'Utl~V 
tYOl'UU n fl V1J flUl11V1Jl17l'l~ H'l l'U fl n ~ 1Vt;,~ H 1 ~lJ~'U (f;'~HU 'j ~ ffl'l i fllVi) ~~ 

.1 1 .. ....r...:; 11 ".1 11 ' '" 11 ". I 
~"u'j ~ V'If'U ~~1f1~'I.I'U fl1Jl'l~ H1Vrju'j ~ flV1Jfln 1l~~ H1Vfl'U ~1'U fl"11fl V H1Vrju'j~ fltl1JflU \l~ 

'~f1J~"un lv'lfu ~lflfll'j~fI'U~l'U ~ ~ 1 \l'IJU'U li1~1'U li1l 11' ~ii"fllViU H~l'Ul~lJ~'U ri ~~" 1 11' 

~"flii" 'lJv~tYm'U U'j~flV1Jflnl11tl1Jl17l'l1~lJ~'U 'I.Itl1~~~lVfI'U ~1'U nijfl11lJt'('IJ 1 'U fluli1~1'U \llfl 
fln '~f 1Jfil~Hl~ lJ~'U ~ri ~F-I"~ tltYfl1'Yi fl11lJl ~'U V ~lm~fJ tlI fl1'Yi;i" ~~~'U 

... ...., 
1. 6 'U [J UJ ft 'Yf 'YI 

ih ~tlflU flii" l1lJ1V()~ ~ ~~1l1lJ11 ~1 'U fln flii" l11tlU'j ~ fltl1Jf11'j F-lii"l~'U ff'Ufl1thl \l'jU .. 
l1~~1JlflU~H'l ''Ul'lHlf1''jl:l!fI'ltY1I111~~i1~~vfllmii"vtlf11~'U 4 l.h~Lfll'l '~l1n ~~'U (~~ . 

nlJl,f ~l'lf 'YiV1mTi'j'jlJ'lf1~~ijtl~l 'U~~'Ulf 'U) m ~~1'U l'J'U l1~~~lh~ fltl1Jfll'j ~~'U tl fl~ 1flU~ ~ V 
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~ , .4 '" f .t '" 11' '" 
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~ ~. c:I o'..t ... ~ f ..... ,1' 
fll1nfl1:l1fJ ~rr~Vl n'1111JlJ1 U1:: n'lJ f111W VlH1UC))' ~() muu fl11lJ t fl11lJ n'llJl1 ()Vllfl~1J1flfll1 fl . . .. 
u5u~~ 114 1J1 ~lJlU a'1 11lJ()~i11J~fJflU '1 filumi 1;1~fl11lJ ifl11lJ n'llJ11()"{)~flU ~lU u~ Cl::flU 

1 ~fJ..t1 1UU~1 fll1~lfJfi1~1~ 'U91Cll~U1 ~~lU11lJn~t19111fi1~1~' U91Cl1~U1 ~~lU ~Yi1Jl1W11J1flfJU 
lJ'41:16"{)~fl 14 ~lUU~ Cl::flU ,r 14 fi{){)l1J flrln 1 il-h fi 1~1.:j rl1U ~ ~ 1fJ~ {) 1111 Vl 14 fJU lJ'41:16~ n'llJl1 () 1~ 

.. . . 
1~il ~fi{) t19111fi1~1~ 1~fJli1 1U'U91Cl1~HlH~lUl4Um.:j 

fi 1~1.:jrl1U~ 1lil 'lffll1~lfJ91{)lJUVlUfJUlJ'41:16~n'llJl1()1~ 1~ l1lJ1fJ().:j fi1~1~~ flrl1Ul1~.:j 

~ 1lil 'lflUU fll1 ~ 1fJ91 {)Ull VlU fJU lJ'41:16~n'llJl1()1~ 1~ ~~{) 11Jl UU fi 1~1~rl1U ~IUU fll1 ~lfJ91 {)11 

11 VlufJulJ'41:16~ 1lin'llJ11()1~ 1 ~ ,r ufi{) li fl1:l::fl11lJ n'llJl1 ()'IJ {)~fI 14 ~lU ~ 1li 'CI'llJ11 ()1~{){) fllJ1 

lUU~11Cl,,1~ 111{) {)l1Jluurl1U"{)~fi1~1~u1::ffVlnmft~~1fJ1~{)IUUU1.:j1J.:j'1JhfflU~lU,,tJu;~h .. 
.yh~lU 1li~~lU lft11::111fl~~lUUa'1\1fl 1rl{){)fl1J::fJtylfffJ11fJhi'1 U1::~11~fJ~flil1::~11..t1 1u ~.:j 

, ,,,.c. ~ J d d' ~ Q.I .a 1 " .. 
1J::n' ~fjCl 11 ~Cl91mft'IJ{)~l1H~lUlftlJ"U liJU~Cl~~{)lJ11:1Vl111 {)n'mUU1::fl{)l1fll1 14 mfJVlrr~ 

1 " Q. Q. j 
1.7 fl'FUTn3'UM1'YlUl'UVf'U1i 

. . .. 
rl1ufill1~{)'IJ{)~1VlfJ1UftU'; U{)fl1J1fl' 14 rl1U "{)~lJVlll1n 1~flrl11 1 Ul1~ 1l4U 1VlfJ1UftUn 

JI " , • , , 

uuuilinm~tY~1~~~~{)1uilUVlfi 2 flrl11().:jUU1fl~ Vl(}1:Iij UCl::~lU1~fJfilntJ1'1i'{).:j llVlfi 3 

... <!l..... <!l .t .1 1' ....... , "I ~ ! .: 0 .. , " 

{)li1JltJ()nlifll1tYfl1:l1 C))'~u1::fl{)l1~l1fJ 1liVl 'If Ufll1nfl1:l1flHU UlJlJ1J1Cl{)~Vl 'If fllH1Yln'{)11 

n'lJlJ9i!lU 11i~1 ~1 14 fil1 U 1:: lJlW fi 1fflJU1 ::ffVl i U 11 rl ~~ lJ1'IJ {) ~'Ii' {) lJClU Cl::~ 111 U 1~' ~1 14 

fll1fffl1:l1lJVl~ 4 l~url1U'IJ{)~fll111fl11::,.flm::{)n1JlfJ~Clfll1fffl1:l1 llCl::un~ 5 I~Ufll1n'~U~Cl 
. .. .. 

fll1fffl1:l1 11lJn ~l4fJ1;~U lfJ1JlfJ11Cl::'Ii'mn'U {)UU:: 1J1flfll1fffl1:l1fl i' ~il 



~~1,tttG~1 ftG~Gft'u1qtLrt (~lt-£lt :lOOl 'J;;lWOll) IAlll!lA.g::!.f1t-l~l~UUT.!G!.lUftLft~t-G~1 
, ~ 

t-Gill ~n.n.11LGll tt~L !!t-k~~u ~::!.f1t-~!lAlll!lA.g::!.f1t-l~l~~RUlA.lRU~!.lU ft l 
~ ~ 

M.llJglA..l'!::tnt-lI~lIMlLf1g@!'LUtl.ltU~t-@mt-@QL(\f1f1I1I·l'Z 
'" '" ,- "" '" 10" r . 

U IA. V,llA.l::!. f1t-G /I, ~ g~!.l U rt!.!.U l-I.l,U ~Q n.1J l RU~ !.lU l!,Al rtlAlll! IA.g:: !.f1t-l~ l ~t-G III ~n.n.11 

lG1l ft:: & lA. ftt-!. ~U & t ft l t- n.u (jR UlA. ~ ~ t ft nt-ul rt Gj{, III !.lrt l,U:: 1111 ft /l,U l rt ft & 1 ~j{, &' l/l, lrtl t~ 
o rr::"'l::Io ", ~ v p r'" b" 

~~I,tt l G~1 Ul~ftG~ ft l rtt!.f1t'ulrt L,t-l ~lAlll !lA.g::!.f1t-l~l~~RUIA.~!ttft11rtl ~lAlll !lA.g::!.f1H~l~ 

Ul~!.lUUl&ll~l tt~L ::1111 ftU~ftL ftU ft~,tt l & l t-~G~llAlll!lA.g::!.f1H~l~Ul~!.lUUln.!G!.lU ft l 

ftlK ~,tA!..r.n. ft~ln.krtGU!'LU n.k~L ~t-Glll~n.n.llft~IUl& t-G~I~U~1::IlU~ 1 Gft,Ull ttlrt (t86 1) Zl!I~!lS 

ptre OJ!dtHIS t-Gl\,lAlll !lA.g::!.f1t-l~l~~RUIA.~!ttftllt-Glll~n.n.11LGlltt~L ::&U~l !. L t-lPGt-l~U~ 

Ul~ ::1l11H~UL ftUL~G~~Il~~~1,tt t G~ IALll !lA.g::!.f1t-L~L~UL~ !.LU::Il11 IALll!lA.g::!.f1t-L~L~UL~ 

!.LU ~t-~ ~l ~l-I.1LPRn.!G~t G~1f1krtGrl !.Lun.k~L ::1l11ftl!,WLlll-l.}~'ulJ,&KR!,J,&1U ,ttrl~ 1 ft~~!t~ L,t-L~ 

IALll !lA.g::!.f1t-L~L~~RUIA.~!tt ftllG ft.Ll1L tt~L ::&ft,ttUL& t-El-I. !. L ::GUL&~~1IALll!lA.g ::!.f1t-L ~L~ 
~ 

UL~ !.LU~!tt ftmG/I, ftLKft~L~& l LkI'lrtLW~~1,tt t G~1 Gft'u1LttlrtIALll!lA.g::!.f1H~L~rlln.!(HLU 
~ . 

tt t ft~t-G ~ RG ilL ~n.n.11L GIL tt ~L ::&U !.l1n.~L~ ft t !!t-Gk"W~I~ ~RUlA.::lln~!tt ft 1!t-G /I, fttP 
" " . , 

t-@n.trlUllA.(jR.blA.::QI1~IRttl1l'Z 
" ~ ~p ~ 

!!t-k~LRU~!,LU ftt HlA.tftnft~1N LrtlttG~1 t-L~~l U~&aUL&~ftl-l.L~UUn.k~L 
~ ~ . 

ftLt- ft~~t-L~l~::Il11 H~!. L HpGIAL II !lA.g::!.f1H~L ~n.1JW~1LRU~!.LU~L~J,&1A.1::!.f1H ~::Il11ft t t-,tA . . ~ 

~~G ft t~U~::!.f1t-~tn~~ftLt- fttlA.n.IA.!.LUL!,A~L rl~l t-Gk"trl~1~rt!.!'u m!.!.tfttlA.n.IA.!.lU ft~1l ~fttP 

::1111 ftH~ft l LRUJ,&::&lA.IALll !llA.g::!.f1H&L~t-GI\,Il~Nl&' L I\,1rtLW~U1l-1.' GlA1 ftLKftlA(jRUlA.::Il11 r:: po ~ b ". ~"" V"",, 1'1=1' 

~!ttftm!!LRU~!.LUft~IU!.l1fttP G~fttP l ft~IUGGt-fT.1tn~1 t-Gk"wW~rt!.!.Um!.!.t::Il1!~RlllA. 

~~tft11LRUJ,&!.lULIA.~' ftt-Wft' rtl G!.l-I.Ml rllA.l J,&1A.1::!.nt-GI\,~Il~!.LUrt!,!'ul-I.L'u~Qftl ftLt-ft~t-L&L~ 
b po" " p", "...,..." ~ ~ I" b< It" I 

~ ~ 

UL ~ !.LUrt !,!'u~UlArlLn.!G~ t LrtL ttll!.L rtLU::& IALll !lA.g::!. f1t-L~L~t-GIlL~n.n.llL~L RU~!.LU 

t-Q floUlUl LUJ U. t rtl t- ::ml lht b u. ~ lMll t LJttUl 
"",,,,,no '" 0 .. 

z u.u.n. 
"" . 
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"1 oiCl.,d.c:t, I I)J ... 1 ~.::. 1" r, , 4 " 4 I ." fl11lJl'll1 ~lIlJ11liflfl11fl1~Nu1::ff'YIli1l1'Yi'l11 fltHJN 1 1'l1~ fI~~fH)~lJnl1~ltffl1~N 

11 1:: ii'YIi fl1'Yi ~ ~11j lJ iflJ! llJ rim f lHllJ 1fi fI'YIq1:l6ri 1~ 1~1l 1:: ii'YI i fl1'Yi~ iilT tllff11:1 !ff1Ml{ii f1 

r 1 "., tV ., ~ <Cl .et • " ~.c::'t .J, "'" ... mntf'YlllJ fllJ 1 1l1l'I1Jll~ ~1I,,::1l1::~f1flllJlJlIlJ 1flfl'YIq1:ltlfl1~H1l1::ff'YI1ifll'Yi'YI fl1Uf111 tfUlJ1U 

1 "~ '" 1 .. r".I.... oJ i" .... II":: \l f1 'ifllJlJ U'I'I'YIfI!llJ lJ nl1 Uli lJltffl1~ H u1:: ff'YIli 1l1'Yi 'lI~~:: fI 'II tf1tffl11lJ lllJ 1fl fI'YIq 1:1 Q .. 
lmhulmhlJ(lfl ill 

.. . "''' 1 <Cl I" ... I .c:. Co i "4 a .c::'t 11 UU~ 1" U~IUU ~fllJ lJ f11 1 U 1ilJltffl1~ 1~ un ff'YIli fll'Yi fllJ fll1 f11'11lJ fI fflJlJfl !llJ .. " 
lI,,::fi 111111 llJ fll1UilJlt1l~Ufl11lJl ~ 11 ~ ~~VilJl'Uu~!1lJ 1fi fI fll1 ~ltfri1~ 1~1l1:: ii'YIi fll'Yi ri'~u 

fflJlJ~l11' llJ1::uu1ff11:1!fi~ ijU111'Y1UQ~llJ1lJlJ1f1 'tlf1U111'Y1l'11ijUlJ fllJ u,,::ij f1l'IU~~'lilJ fllJ mh~ 

fflJ\!1W lf1tffh'l1lJfll 11'ijU111'Y1UQ~llJ1lJ N U111'Y1 

U111'Y1 ijdh'l1lJ1tf flU fi'U~f11111ff1~'I11fh h~~~fI 

tr=Y-wL (2.1) 

w 

L 
o de.Cl.I" 
~ llJ 1lJ fllJ~ llJ'YIU11:1'Y1 ~ 1~ 

" " " , " li' ~u flm-l~fl 'IIu~u111'Y1 ~::~ lJ mjflu~ llJ 1lJ fllJ ~ llJ Vi U 111 'YI ~ 1~U"::fl11lJ'II alJ fi ~ 1 ~ 
" ", , • I 

'II U~fllJ ~llJ lJ t:J f1~ 1f1U '~t:Jfl11lJff::fl1f1 llJ fll1 t:J ilJltf \i~ ti1'11lJ fll 11't1 ~,rtf f11m~ fl t:Jth~~lJ fl~Vi 

1 fltffflJlJ~'h ij, ~tf~~llJ 1lJ fllJ ~llJll"::fl11lJ'IIalJ i~ h'llt:J~fllJ ~llJ ,1jlJ tI ~,r tff111 fl~ flllJYl~ni'lJ 
.. " 

fllm~fl (Production Function) ri'~,rlJ fl"fl~fl'llU~U111'Y1~::I1jlJ ri'~u 

Y = F(eL), F' (0) > 0, F" (0) < ° (2.2) 

" . 
e = fl11lJ'UalJfi~1~'IIt:J~fllJ~llJ (Effort) lf1tf~t:JfflJlJ~!llJViri1ri'ty'llt:J~ri1~H 

1l1::ii'YIifll'Yi flU fl11lJ'IIalJijfl11lJfflJ'WlJ1rllJiiff'YIH1~tf1fluri1~1~~U111'Y1~ltf t!lJfiu ri1~1~,1jlJ 

fi 1 til 'I1lJ fI fl11lJ 'II a lJ'th~ llJ 

e=e(w), e'(-»O (2.3) 
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1~tJlJ5li'YIiirl'u ,nu~nJ1U L flU flU'I1U'Vlflflumijuw1u 1I":;lIfi":;flUij 

II H 'Illlll'h n lJ 1 l1lh tJ 

... , • JI v 'I ... 'v _, ...... 
01') 11f1 ') 1::11 11UU\l1" tHlU tHVI U I U 0 n elli U 1£1 fl1 il H u'):: an Ii il1'Yf 

maxF(e(w)L)-wL 
L,w 

(2.4) 

'" .r::t I 4CV 4 .. " '" . ooCIt, ." m u~m~1I1H111lJflll'll111H'I111lJnl'YIff1lJ1Hll"UfHlltJfIl~H ~t1tJ1'1Uffl:; lI~m 

t1~11flll11'1'111l1Ulll!!1l6 lJ5li'YI~:;~t1'1~ltJfh~l'1ud1'1,rUtJ1l'hnlJ~lJ5li'YI~1l'l ~ltJ 
" First-Order Conditions tYl'IillJ L II":; w '~~'IU 

F'(e(w)L)e(w) -W= 0, 

F'(e(w)L)Le'(w) -L = O. 

F'(e(w)L) =~ 
e(w) 

.J , .J " " '" lI'YIllfflJflll'Y1 (2.7) "'I llfflJflll'Y1 (2.6) 1l"11111~1tJ L~:; ~ 

we'(w) =1. 
e(w) 

(2.5) 

(2.6) 

(2.7) 

(2.8) 

. . 
." -=l1.cv .!let tI,,"'" fIl~l'l (The Elasticity of Effort with respect to the Wage) lJfIll'Y1lfllJ 1 !'YW'YI~:;1'\I1 ~ ~'If~U~ll 
,JJ I , 

V'l~ll lUU'I~lflf-l"f-I~911Ull~'Ini'1l'\lU'I~111111flll'll11fiijunffnn.fll'Yl (eL) lJ5li'YI~el'lflll~1'1 

flll'll11~ijlh:;ff'YInm'Yl~1tJfh~l'1~ l~t'{~Il'h~~:;I~ll '11'~ ,rlUlJ1li'YI~l'1f111 'I111 lJ5li'YI~:; '~llJ 
" IlH'I111Ul::ff'YInm'Yl e(w) l1lhtJ hwij~ll'Vlll''tilnlJ w fitllnl1tJ ~'I,rll ~1l'Vlllfitll1lhtJ'\IU'I 
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IIH~l'Ul1~::iT'Vlnfll'YHYhf)u wi e( w) lrlVfl11lJti~l1Q'U'\IV~fl11lJ'\la'U~Vfh~1~)jfi1ll'i1f)U 1 fln 
, " " , . 

111~v'U1I11'l~l1lhvll~l1'lV'\lv~fi1~HlI::hj)jFH'l~Vff~ti1'UU ~~,r'U ufim~V'U''\l~l~Ummhl1fu 
, , I , 

~ , '" ... I" "'... 1""''' . '" ...... _1 ... "" uqJl11 'Um~mvm::~1Jf11111~ w L'YW'Vlll:: l1LffV~'Ufl'U~lll~ 'Uf11~1I1~IlH~1'U'VllJunff'Vllim~ 

1~v~fi1~1~~llff~~1'UfflJf11~~ (2.8) ~fiv fi1~1~11~::iT'Vlnm~ (Efficiency Wage) 

1 ~(1)lflfflJ f11~~ (2.7) ff1lJn tW n lJlV 1 ~ 'h U 117 'Vl1):: ~1 ~fl 'U ~1'U l~lJ~'U 1)'U m::~ ~ ~'l~~~ 
I" _I ...... '''''' 1" _I'" "" oJ ~ ~ 11 'U 1Vll~'VllV"V~ II ~ ~~1'U u~:: ff'Vlli fll~l 'Vll flU~'U fl'U 'U m~ 1)Hll ~ ~ ~1'U u~::ff'Vlli fll~ "II ~ fllU'U 

• , ,JI 

L~V'U ''\llifla'lVflii~f)uUqJ111 1 'U ~l1ff ~rlll ~ ~~1'U hwli1 1 l1fllV1~1I 'U1fi~~'U!1'U'\lV~'VlqlJij~'l~~~ 

11111Vll~l1'lV'\l tl ~ IL ~ ~ ~1'U ~ -h u117 'Vl1):: ~l~fl 'U ~ 1'Ul~lJ~ 'U 1)'U 01:: ~~ ~'l ~~~ 11111Vq'~l1'lV"tl~ 
11 ~ ~~1'Uni1f)ufi1~1~!L ~ ~~1'U 

fflJf11~~ (2.7) Lm:: (2.8) 1~'UflntlnlJlV~q~m~lJ"tl~Ll~'l::U117'Vl11~~'lllh,.f'U ''Uf11~ 
, tI • • 

li 1)::tlnu 1V'l 'l Vfll~ 1 ~Vl1lJ'\ltl~ l::UUlffllJ! fi 1),r 'Ul~ tlfl11lJi'~L 1)'U ff1lJn 0 tlnu 1V 1 ~1 fl VL1lJ~ 'U 

~1Vflnn111'U~1M' w' 1I'l:: L" 1~'Ufi111~tl~1'U1'U"V~ w Ll'l:: L ~lmh~u ~ff'UV~fl11lJ 

~tl~f11l"tl~fflJml~ (2.7) LL'l:: (2.8) 1)lfl~n111'Ufl'M' U117'Vlflfl'lU117'Vlll1uv'Uf)'U lhhrll~'l:: 
u117'Vl1)::~~iT'U1 1)1t1tlfl w LL'l:: L ''Ul::~Ul~V1f)'Ulm::L~'Ul::~u~li1 1M'u117'Vl 1~fun1 hll~q'~ 

~ ~ 

~~U'U ~l1ff ~rlll H~l'U l1lJli~l1lJfl 1 'U ~mflLl H~l'U 11:: Ll'il f)U NL' 0' 1~11'Vl1'Ulll ~~1'U l1lJ 1 'U 

9l'llflm ~~1'U (I) )jfi1lJ1flfl11~l1ff ~rlllH~llJl1lJ u117'Vl1l:: 1~\1flU~tiu' 'U fln~1)::~fliT'U hlt1Vfl .. ... I" , dd I " I QI • 1 .." 1 . 
l::~Ufl11)l~ w 'Umw'U fl1llHll::L'VllflU w flVlI::lJfll'l'1)1~~1'U~1lJ 'U~'l1~ILH~1'U1)1'U1'U 

NL" fl'U U'l::)jfl'U1H~l'U''U~'ll~LLH~l'ULl'hf)u I - NL' fl'U ''U'VlH91Hf)'U,r1lJ ~l~Uff~rl 
~ 

LLH~l'UnlJ (NL") )jlJlflfl11~11'Vll'UIIH~1'Ul1lJ (I) u117'Vl1)::\1flU~tiu 1'U mruufi1~1~1)::\1fl 

UfUl~lJ~'U 1111)'U m::~~~l1ff ~rlLll ~~l'ULm::~U'Vll'Um ~~l'Ull'hf)'U ~~1)::li1'M'1~)jfln1H~1'U 
"" .1 , 

lflfl'\l'U 'U~'ll~IIH~l'U 

1 ~ V~ 11 UUa'1' ml 'll~U H~l'U 1) 1 ~ ~11 ff ~rlU H~ 1'U 1)::)ju VVfl11~11'Vll'UU H~l'U tT'U 

l1lJ1Vfl11lJ11 1):: )jf11~~lvfi1 ~l~LL l ~~1'U~ 1l ~fl11l::~1Jfh~1~~~l1ff ~rlll'l::~l1'Vll'U ILl ~~l'U'l'hf)'U . ~ .. 
IL'l::L~'U fi 1~ Hlili 11 M'fl'U ~1'U" a'U liH1'U ~ ~ U'U 1)::)j fl n11H 1'U tlVH'~ ffJJfll' 1)lfi~~'U 1 'U 

~ 'll~U l ~~1'U 11~tltlnlJlV 1~ ilL ~ tl~ 1I1fl)j f11l ~ 1vfi1~ l~l1l ::iT'Vln tl1~~~,~'Ufi1~1~~ 1l ~ fl1n::~u . ~ 

fi1~Hli~l1ff~rlll ~ ~~l'Ull'hf)u~l1'Vll'Ulll ~~1'U i~'Vi1' M')jml11~~1'U VV1~ 1~ffJJm' 1)Lfifl~'U' 'U 
.. . 

~1'llflllH~l'U 'UVfl1)lflU 1)lfl,rVfflJlJ~!1'Uli11 fi1~1~l~'U~ 1n111'U~fl11lJ'\la'U'Vi1~1'U 'Vi 1 'M'u117'Vl 
~ 

11:: '~l1fu'lm::~1Jfh~H'l~l~ll::1)::li11 M'fl'U~1'U)jfl11lJ~~' 1I'\la'UliH1'U'l~'l~ 
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o ~ tI Cl ," .c::., ~~.... ., 

~lf)LL1J1Hl ltHl'llUV'IlI 'U i 'U fl1H1WUltlfll~Nlh~ffl'lW fllYl lJ'U fllff'Hl!fflffm 

" . 
'H mtll'h'U 1 ~ Yl tllt11lJ~WI'U 111 'U 1fi~11 UU~ It'lV'Ifl11 ~ lt1Ti 1~ Nlh ~ ffl'l n fllYli1l'~ v fflmHlll1 1 U 

V nUltlff(l1'U fl11W~ln~~'U ~~ 'I llt'l~111 'U~Il'U 1fi~'Vl\]1l6Til~NU1~ffl'ln fllYl~ 1~fuf)11 tlVlJfu 

V Vl'111 Yl1 'H t'l lt1 '11'U 1~tll~ tl1 nu f)11 ~ 1 tlTil~ 1'1 U1 ~ ff'Vl n fll Yl ~ ~ l~lJ ~ 'U ~1 f) fl 11 fffllll~ 'I 

f111lJfflJ~'Uth~'H1NflilllfllYl~V'Im'l'l1'Ullt'l~Til~H~1~fu 1~W'l1'U1~tI~1~fUfl11t1VlJfULLt'l~ 

f)mtll~'U1I'U1fi~'Vl\]1l6Til~1'1U1~ffl'lnfllYl~,hrity UV~ 4 '11'U1~tI '~lln '11'U1~tI~V'I Salop 

(1979) ~fffllllYlU11 fl11~U~1l1'lU~'Ul'J'U~1f)fl11t'llVVf)~V'IfI'U'I1'Ui l'U1'UTi V'U'lj'l'1~ 'I (Til i i'~1t1 

i .... cv ~ .',.,.::. .... 4 ~ I I~ A.J 0'" .::lSI I 
'Ufl111UfflJml1t'l~Hf)VmlJ) m 'HU1111'1lt'lVfl'Vl\l~\l1t1fl1~1'1\l'llYlVl'l\l~m 'Hfl'U'Il'UlJ~'Ul'J'Ufll 

'" 1 , :', . .1 ... ", .d I, 
lfftl Vfl1ff 'Ufl11mVVfl\l'l1lt'l~~'1 \ll'lHl'Umf)~'U '11'U1\ltl~V'I Weiss (1980) 'VlYlU11 'Ufffll1~ 

~'Ii'm.Jt'l';11 ff11 1 ~'H 11'1'U lt1 ~ 1'111 t'l~ fl'U '11'U 1li ll'hn 'U 'U lt1~ 1'1 1liffllJl1 tlf U f~ '1fl11lJfflmHl ~ V'! . . 
I '" l' " • I ~ I 1 . , " " <!I '" fl'U'Il'Uf)V'Ul'l\l~~1'11~llJlm'l1'U111U'Ul'lf'U 1 (Adverse Selection Problem) m 'H'Ult1\ll'1lt'lVfl'Vl . . . 

I ,,, 4 <4 .c:I.c:I ," 0 4Q1 ~ 

~~~1t1fl1~H~'11YlV~'1~~fl'U'Il'Ul'llJfJWfllYl~'1fl111~lml'lHl'U '11'U1~tI~V'I Akerlof (1982) 'Vl 

ffflll1 i 'ULL 'U 1',1' '1fllJ11'1tll YlU11 ~1tyfil"'1' ~1lt'l~fl11lJ~Vff1l6~V'Ifl'U '11'U~'UVQnu fl11 1~fUfl11 
~LLt'l LV l' \l i ff~V '1'U1t1~HUt'l~fl11 1 ~fuTi 1~ N~ ~~ WlllJ 1 ~tI'U lt1~ 1'1 ~~, 11' Til~N~ ~ 'I fl 111 ~,ru 

" "" I I 

ti~ 1 lTil ~1'111 t'l111 ff1'U fl'U '11'U n~ 'I i ni Hl'U mf) fl111~ ,rU~ V'Ifl11lJ~ 'I' ~'Vi 1'11'U .u'Ufi 111'U lt1~ 1'1 

~V'Ifl11 1~Vl~'Ufl1111VUlll'l'U~'1n'Ulm~n'U~v'Ii'lffV'I~htl LLt'l~'11'U1~tI~V'I Shapiro and Stiglitz 

(1984) ~tJ f)tI()lJfUl~'UUll1111!1'U' 'U f)11VnUltlf)11 ~1t1Til~1'11h~ff'Vlnfl1'Ynf'U ULL'U1fl11lJfi1l11 

1,1 V'I~lfl'U lt1 ~ N'li ffllJ11tl ~U~ 1~ fln'Vil'11'U ~ V '1fl'U'Il'U 1 ~~ t'lV1I11t'l 1 'U lt1~ 1'1 i'll~ V fl~~~ ~1t1 

Til~N~ 'I f)1n~,ruti~ 11Til~ H~ t'l Hl 'Vi 1 , 11'fl'U '11'UU~ 'Ul'J'U ~ '101~ '11'Ull~ 1tJf)~u1~ ff '1flt'l' 11' 
.. 

fl'U'Il'U~iJ'U fl'l h'Vi 1'1 l'U 

. .. 
1 ~Vfl11lJl,j' l' 1111 UU~ It'lV'ILL'U 1fi~1'l\]1l6Til~1'1U1~ffl'lnfl1Yll1'1 4 11 'U 1fi~,j'1'1~ 'U 

~fffllll~ '1fl11lJfflJ ~'U i'~V'IU1 ~ ff'Vln fllYl~V 'Ill 1 'I 'I l'U nuTil~H~ hHu l11t1' i'll 'U 1fifl1~ riu 
.. .. 

~ t'l fllfll n'U ~'U! 1 'U (Micro Foundation) mf) ~ 'U i'l 1 ~ 'Vi 1 f) n Uti fl V nUl till 'U 1fi 1I~V '1119i t'l~ 
.. . '" '" lIUU~lt'lV'I 1I'I'U 

fl. The Labor Turnover Model 

Salop (1979) 1~fff)ll1ti~11f)1111'1'11'U lfltlWlllJ'lfl~ 1,1 V'! \l1f)fl11~,j'VlJt'l .. 
';11ffn 1lifflJ\j1W ~'11~lYlU11 f1'U '11'UV1\lt'llVVf)~1f)'11'U~'Vil' 'UiJ~~l1'U 1'li'1 1 uv~' 'U f)~lJfI'U 
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'hN1lJ 11 t'l::'I11 ,nlJ hTlj~~f)'h1~lJ u~11'Y1~:: t'l~~ lJlPHl1flt111'j1fll'H)~m:I1fH1lJ tl ~ (til i ~~lV i lJ 

fll'Sf mnjmfllJ ~llJ11t'l::til i ~~lV i U fll'j lIfl~u'jlJflU ~lU i l1u) 1 VI V fll'j i ~u lVU1Vt1m1fil~H~ 
• ." I 

1l1lJ1:: 'C1'lJ 114 ~~~lfl i Ul1t'llV1LL'i ~~llJih1~ fll'j 'h~~llJi1fl'j111 ~vtYum i 1IL1t'l::fll'S1H~llJ 1 VlV'1.i 

1 ~ vu fl~lrl ~ flU ~ 1U 1 ~ llJ1Yi l~llJ i l1li I'll 1 'U tY1lJ 1'j 0 fur'~i lJ l1lJ fi 11 

~ 1111111 ~ ~ 1U 11 t'l:: tY fl1 'YHL 1V1~ ~ lJ fll'S Yi H llJ J U 1 flu ~ ~~ ~ ~U 'j l'S ou 1111 ~'li 11~ 1'IJ1 11:: f U it A ~ 1 fl 

.1 .. • .:, '" " '1" "'''~ ,. i.... • . u'j::tYUfll'jW'Yll~lU UUfl~l1~~ 'n::V::11t'l1IlJUl'IJ11nfl lJ'YH) ~flUtYfl1'Yifll'j'Yll~lUllt'l::'YiU11 

1 .dd , '" ,.1 i' ~ ...... 1 .1, .... 
tY1lJl'S0111~lU l1lJ'YI~fl111'IJ1~::t'l1~~fl1'Yi~ ul1H1U l1lJ 'li~fll'jl1~tYU ~t'll~~fl~::'IJU~QflU 

t1~'j1fll'S1H~lU lu~m~l1 'j ~~lU ~ 1V11 tY ~111tl~1111t1m1fll'j11~~lU~ 1,,::iit1~'j1fll'j"ltltlfltY ~ • • 
i "11 .... , d.... ; .. ".1 d" 1" 
U 'YIl~~'j ~'IJ llJtll~~'j1fllnH~lU tl ~~:: lJ tl~'j1 fll 'j" 1tl tl fl~ 11'Yi'j l::lJ ~u 't]U tl ~'IJ U 111 flfll'j 'YI~ ~~ 'If 

" 
'j::V::l1m lu fll'j111~lU 111UU 1U;jU 

d ,11' ~", ~ ...... i ,,::1l1U m1fll'jm~~fl'IJ~~flU ~lUIlJU~U 't]U ~VHl1U~'lJtl~Unl'Yl U'YIl~ 

11 H U ~ 11 'YI":: ~ tl ~ 1 ffvth 1 t~ 1 V i U flU f U tYum flU ~ 1U 'l1li til 1 t~ 1 vi U fll'S lIfl tl U 'j lJ 11":: '1u 

" . . 
~U'j lJflU ~ 1U i 11 U ~~,r U U ~11 'YI i~li\tl flfi ,,:: ~lVfil~H tl ~ lYi tl" VI~ U 't]U fll'j t'l l~~fl~lfl~lU 

'" '11 d.1 • 1 " .. " 'd 1 .1 i d i' lU ~~"lflfl1'U 1~'YI tl ~'lJU "::'YIl l1flU ~lUlJ~U 't]Ufl11tYV tlflltYtl ~'lJU U fll'j IUMU ~lU UtY1U'IJ~~ 

u~11'Y1il~lIU' ,,:: fUflU ~lU il1li~iifJ W tYlJU~1l1;jtlU nUll~ n~~~lJ1Yi1 fll'j Nfl ~ U'SlJ i l1li 1'Yi 'j1:: 'liii 

u'j::tYufll'juriu~lU'IJ~~u~11'Y1 

. " " 
Yi1 i,.r t111'j1fll'j~~ fl~lfl~lU "~"~Ii1' tl~'Jlflii~u't]utillffV 1 tlflltYtl ~;ju Yi 1 i ,.rflU ~lUiifl11lJi ~ i" 

" " Yi1~lU lJ1fl;jU ri ~fm i ,.rF-l~~fl1'Yi'IJtl~LL'i ~~lUtY ~;ju 
" 

'II. The Adverse Selection Model 

II t , • 

~~fl hWfll'S ffmnU ii~ ~tYlJlJ~ !lUl1ll~ fl~HnUfll'Sffml11nV1nUtl1~HU 'j::ff'YIi fl1'Yi~U"l ft~ 

'liiifll'S1H~lU lV1v'litYufl'j '1 ~In~~u Utlfl~lflif ~~lJt'l~11tY1'S lU91"l~l1'j ~ ,nUiifl11lJ 'linh 

," .J.., I d 

Information) 'j ::111HU 1V~1~11t'l ::flU ~lU flU 'YIlJ1tYlJflH1Ull~ "::flU1J 



16 

fl11lJ t fl11lJ ~llJ l'Hl hi! vh nu ri ,H-In hi' 11 ~ ~ ffl1ll tlll'f 1 u tl1'nh ~ 1 U 9i H nu ¥i'1lJ fl U ~ ~ 
II. • 

fl11lJ~llJ1~(llJ1tltli1~ ()~tl1~fi1~1~~ ~tli1 ~~UU 1J~1il1nl~u()fi 1~1~ ~ ~ tli1"~"~ 1 "flun~ .. .. .. 
fl11lJ ~llJ n(llJ1 tltlil1'U'1lJ1~lJm ~ 1U ri1U flU~lU ~~fl11lJ~llJn (l~ 1tlin ~ ~1Jfi1~1~;i n" ~ 1lil,j'1 

lJ1~Um ~lU ¥i' 1lJ "n~1J~1il1 "~~ltJ 11JU ~1 ,r"nflu ~lU 11 "~"ltl11 ~ ~liiW-mflii~"t1' 1 ~~flU~ 1U~ 
f1ii~ 1¥i'~ltli1lJ1~~!lU~ti111Ull H,,~ 11lU 1~()()tl 

.d "" "111' ' '''' " tl1~l1U1lJ" N lJ ~llJn(ll ~11flU ~lU"~ n~fl U lJfl11lJ~llJn(llJ1 tlU ()lJ 
, II "" 1 "I"" 0 l' ... 1 0 "I 1 ''''' '''''~ IYW~ 1l1ln~llJ()"1~1'lJ1111~lU"(11"~~~ "l1N1Ul1~() lJ l~lJtl11lJuty111 Adverse Selection 

II • 

IOll;iU (fl11lJt1'lJIl1n1'IJ ()~~n11lnIOll"ltl,j'()lJn~11~n'IJ()~~()~fhlJ 1lill11tn lJlJnu) fi1l,r1J;1111 .. 
4 ci I ,y.4 ~~ ~ .J.eIl J Q,f d tV 1 "I 

In() tll1"~" llJfl1'1l N ~ ~llJm "() nCllU tlnW U (lUUiltu11111Itlll'IJU n tlflW ~1~HJ1tlU U ~ n 1~ ~(llJ() 
.. u 

.J".(" fl~l.4 .J A. "d ., .s 
n()~ 11~C){()~(l lJ~llJn(l ~1n(llJ()~()~11"~c){()"ltlrj'IJ1lJlJfJWmYWtJH ~ (Akerlof, 1970» 1l'f(l 

4 • .J QI 1 ~ Y dd .., ." 0 1 ~ " odd q 

1l~~lltlnlJflUl1lJ1~lJflH1U 11 l~lflUl1lJfl11lJn1lJn(llln~'lJtJU tl111'IJ1lJ1111 11 11lflU~lUl1lJfln~ .. . 
• II 

ml'f 11ltlm~tlll~;ju 

". . 
CIt, d .. 1"1'" ,,, d I IV ," 1 ~ dd 

"ltlllU1fl~Un~u 11111 fl1"Nl111~tl11()~~lfl1"H u~n1~"~1l~~~flUl1lJ 

fl11lJ~llJn (llJ1 tltli11,j'llJ1nlJfl ~fi1~lU fi1 1 l1"1~flU ~lU ~~fJwml'f hWI~ ~ tI~ tli1 ri ~f1n 111' f1ii~ 
• II 

mYl1~tI1~~tI'lJtJ~1J~111111~;ju 

fl. The Sociological Model 

Akerlof (1982) ()ll1J1t1tlniH~lU 11ltl'li~um '''i110~''ltltll~~()1Jnu()~ 

'IJ()~1J~11119i ()Ylt]~ m ~lJ'\J() ~ mllJfl U ~lU 1 ~tI~flU~lU "~'lJvufi H 1U lJltl tli1lJ1~~! 1U tl1~fi l~lU 

~u ~ 11 ~ () nu () ~ ~ () 1J tl1~ ~ U 1 tI ~ 1~ 111' fi 1~ 1~~ II ~ tli1 t1~ ~ 1 fi 1 ~ H~ n 1~ ~ ~ ~ ~ Il1 ~1;i1 O~" 1 tlIl1 ~ fI n 

m~ff ~fllJil1t11 "ltltl1~~~mYlIl11l1l()lJtlnfi1~lU~~ '~11Jtl1~~lInI()1 1" lri~~ .. 

1 U m~1J1U tl1~f1ii~ l'Julln~" H~luomuuil,,~tltl1~f1ii~~thrity ,,9il'Ju"n~ 
m ~~lu,iu~fl11lJ"~tl9iHnu l'JU~~()1",,~()~1utUlfl~()~~m,iu IUU~~ 1li~;i~l~ln1lJn(l H' 
~lu1~11lfJ1li~()~r'hi1~nmYl"1Y111()lJlJ1tlUtl 'lJw~~m~nu~~Mi() flU~lUIUUlJ'4f16~;i~\)~1" 

II • 

~~UU "~~()~jhi1~o~~mYl"11l1l()lJtlnfiH1u tl1~~'\J1tyti1"~1,,n~1utlnfi1~lU tl1~'¥i'11Jfn~ 

~l1nl()l'" lri ~~,,~fi11,rflu~lufi1nu mh~l~lJ 1" )jfl11lJ~'\J1 Utlnfi1~lU )jfl11lJ~ml~69i() 

1J~1111 
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tI tI • 

f)1')ffmnfd' ~U ~1fJllHlnUf)1')fhu-3o~n -3f1lJLL1"~mJ illf)l'nh~llJ li1 i M' 
• tI 

lllfJ~ 1~ ~ 1t1fh~ 1~ "l ~ f)11')~i1H1~ 'nfh~ l~~H\l"l'n t:I L1~IlJ'\1 t:I-3,\l'lty rill" f1JfllJ ~llJ fllJ ~llJ n ~~ i ~ i ~ 

'II VlJ li 1~ llJ lJ 1 f) f)1l'i ~i 1JfI11lJi ~ 1 ~~ lJ ~ 1~ lJ 1fJ~ 1~~ t:I ~ f)111~ mllll 'II t:I ~'II1ty~ t:l1J l1l'llJ 11 n lJ 1 fJ ~ 1~ 
~ "".... .1.... .... ~.r . i" .... '" 1"'" .1 1 " .r lJlJflt:I Fffl91m'VlLL'l~u'j~tYl'l1ifl1'Vl'llt:l~lL1~~llJl'VllJ'IIlJ tY~~'l l11JHJl'l mu~'lu'j~ fJ'll'lJlJ1f)'IIll 

1 .1 :: ~I "~I • 1" '" '" .J "" • "tltY1UmH1t1lJ 1fJ ~ l~lL 'l~ H1t1f1lJ ~ III ~ 1~ 11 'II t:I ~'II1ty~ t:lUlL l'llJ f)lJ 'Ii ~(I t:l11 
I JI", • , " 

ft l~Hn ~ ~~lJ U lllllll ftl91t:l1JUl'llJ f)1'j'llVlJliH1llnl'~lJ~lJ 'IIt:I~flll ~lll li1 i M'1J11:ll'l 1~f1J f'l'l~ii91 
.r 

lJlf)'IIlJ 

'I. The Shirking Model 

Illllu 1J1J ~ 1'l t:I~~ ~ f)tlt:llJ f mlllJ 1J 1 ni 9l!lll 1 lJ f111t:1 n1J1fJl1(j1:J aft 1 ~H 
uniYl'lnm'VllJ1f)~"l91 ~~lllll~llJ1~fJ'IIt:I~ Shapiro and Stiglitz (I 984) ~ffmn hWUlLlJ1fi9111~f) 

111J11:ll'l~t:I~I~~tyn1JiJty111~nfJ1tY1lJ1lJU (Moral Hazard Problem) 'IIt:I~'Vlq~f)nlJf)11liH1lJ 

'IIt:I~fllJnlJ I~ t:I~~1f)lJ1t1~ 1~ 'UtY1lJ1'jfl~~~~1J911~ f)11li1~lll 'IIt:I~fllJ -31lJ 1~ 9l'lt:l9111'l1 li1 i M'l'Jf) 

1J11:ll'llii t:I f)~ ~ ~ ~ 1t1ft1~ 1~ ~ ~ f)11') ~i1H19111ft 1~1~91'l 1" I~t:lli 11 M'fllJ ~ llJ iju 1 ~!~ 1 ~~ ~ ~ ~~ llJ 

U' t:IfJ'l ~ 1l~ f)1') ~l'J f)1J11:ll'l ~lfJft1~ Ht! -3~ll li1 i M' ~utY ~ih 1lJ'IIt:I~" H ~ llJ 'l" 'l~ ri ~ f'l'l i M',fi" f)1'j 
tI 

11~~llJ t:ld1~ 1umjm 1 ~~lJ iml'll91LL 'j ~~llJ 

• • tI 

1 lJ~m9111 H~llJ nUf)11~H~11l1~lJn 1uijf)1')1HnlJlfi91~lJ fllJ ~llJl'J f)fllJU 

. " 
~llJli1"'l~ 1 ~f1Jfh~l~' lJ 1~imjm1fh~1~91m91 fllJ~llJ tY1lJ11f1liit:lf)n~~i-3' ~liH1lJl1~ t:I~~llJ 

.J l' ~ ..: 1'''' 1 1" ,,"'. .." " " """ 'Ii~t1l1UllI'b'llll~~ lJlJUH!-3 ~ 11f1lJ-31lJ91t:l~'IItllJl'lH1lJ''Vl11~(I~UlJ~~fJ~lll ~f)lJ1fJ~H~1J 91 

ll'l~ 1911l 1" t:I t:I f) 1'111 ntY1lJ1') (111 N llJ i l1Uhn lJ 11'l 1 1 U llllJ "'l~ 1 ~f 1Jft 1 ~ N W 1~i1JI~lJ 
" . 

l1lJ1fJfI11lJ 1~111'111~~ hl~f)'l~ 1 mlt:l~' 11'ltl~1f)f)11~~llJ i~l!lJ f)1')nll1t1~1~ 1UtY1lJ1Hl ~ml1~ 
. ,1' "'}' Q" . "" .. £ 

f)1'jm~ III 'II t:I~flll ~ III ~191'l t:l9111ml1'l~91 'l 1911J f)l1 ~ l~~lll191lJl'l flll-31lltlt:llJl'l t:lf)l'l ~~ ~~ III 

.,.d ~ 1 -1 G i SI " 4 .... ~ , ~ , ." I 

~1f)tYmlJf)11W l'lllJlJI'b'lJll m l1ll1fJ~1~I'lt:lf)9191tYll ~l'l~~ ~lt1f11~l~~ ~f)11 

.J "tI 

1~im)9111ft1~1~~'l191 lllflllnll~f)~1J '~11~~lll ~~ 1911l ,,,t:lt:lf) 'Ii-3 i llflf ~U~lJl'JlJ ~lf)f)1'j~~lll 
d d ," d'~ .... I..,.... I ~ ~ ~.... .J J ," 
lJ~ ~ ("ltyltYtlfI1~l~l'l ~ llJ'j~911J"l-3f)111~911Jt:l9111f11~H91m91) "'l~~1f)f)11l'lmlll'll1ll~'IIllfl1~1~ 

.Q, &I 4 d.4 ci J ," ,.... I " ., Cl. • 

1J11ll'l t:I WI f11'l t:I f)l'l ~~'IIllfl1~ HI'b'lJ f)ll tY ~ ~'l 1l1f.~utY H111lJ'IIt:I-311 1-3 ~ III 'l 9l'l~ 1f191 f)1111~~llJ 

t:ldN 'utYl1m' ~~ll i ll91'll91lLH~lll O~I1,rl'Jf)1J111l'l~~~1t1ft1~1-31llt1~111;ltl1nlJ fllJ ~llJ n'u 
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II. " 

~~U 'U nn ~ltJfil~ N liff ~n1n ::~UV~'i1fil~NlI mll yil 1,.rfl'U~1'U ~fl'U ~ ~ 1 ~ .. 
Yi1~l'U rl ~ ~H' 1,.r ~i\1If) l'Yifl'U~l'U ~ ~~'U 'U tJn~lnif n1'i1N~1'U 1 'U1I mllLL 'i ~~l'U~Li)lI~ 1f)n1'i~ 

" . I" J. tid ~ d ." ... • J 
'U 1tJ~N~ltJfl1~1~~ ~~'UVl1' M1J~Uff ~fl'\nJ ~ll 'i ~~1'U "11"~ nff ~~" 1 1111 'i ~~1'U \ltJ'UVlN1'U 1J1n~'U 

l';'Ul~ tJ1n'U VlI 'i 1 nl'i 1 N~l'U ~ ~iltJlil'U 11 ~ ~ tJlhrityt)nmh~Md ~~ lil',.r fl'U ~ 1'U ~fl'Ulh~ 1'U rl ~~" 
• II 

1,.r ~i\lIfil'Yi\l tJ~u~ li' VlI~1J;j'U 

II 

~1 nil 'U 1ft fl il ff~ U 1 ~ 11 fil ~1~ U 'i:: ffVll fil'Yi rl ~~" VI NlI 'i ~,,.r fl 'U ~ 1'U ~ fl'U 

• ,J ." 1"" , .," .... ,J oJ 
VI N 1'U lJ 1n~ 'U "":: tJ ~ ff ~~" VI N tJ tJ1J~l'U tJlI'i 1n1'i 11~ ~ 1'U Vl1 l1fl'U ~ 1'U ~ tJ'U VlN 1'U 1J 1n~'U 'b'~ 

rl ~~" 1 ,.r~i\lIfil'Yi~tJ~ll 'i ~~1'U~ ~~'U lh 'U~nl'i 1~lJ~,,~i\1I~tJ~U~li'VI~1tJ 

2.1.3 The Shapiro-Stiglitz Model 

. 
111tJ~~1f)LLUU~1"tJ~~tJ~ Shapiro and Stiglitz '~~tln1'itJtJ1J~UL1:J'UUnl1l1!l'U . 

1 Go d'" .1 q Q, d 1"· d "Go • 1 
'U tl1'itJTi1J1tJVlt]l:Jtlfl1~l~u 'i::ffVlTi fil'Yi ~~ fl'U 11ff'U tJVl1J1Im::'UtJ ff1JlJlI!l'U~tJ~11UU ~l"tJ~ lItJ 

~l~ij~~lf) Romer (2001) '''':: fflJU'i::1W l1'UU'i::lff~! (2549) l~tJ 1,n~,~tJ'U 1~~y'il 1,.rfl'U~1'U 1u 
• "II 

~~1'U 1I"tJfl~'Ufl11lJ111Jli'Ui'~tJ~fil~1~nu11~~tJ~1~~ lYitJfl111Jl'li'1 1 ~1J1n;j'U ~~il 

'i::UUlf'1'i l:J!n ~U'i::ntJu~ 1tJfl 'U ~1'U ~ 1'U 1'U lJ1f) iilM'U fl 1,.rij L fl'U LL,,::ijU ~li'VI ~1'U 1'U 

lJ1n f11M'U1I1,.rij N U~li'VI fl'U~l'U'tJnfl'ULM;jtJ'Un'U u~li'VI'tJnu~li'VI'M;jtJ'Un'U fl'U~l'U'tJf)fl'U 
., c:i "I"'" ... 1 1 ~ ...... " IV Go 1 " .. fl1flM1~VI~:: Lfl'itltJ'iHlu'i:: tJ"''UM''~Mnfl1tJtJm1flfl''fl {Discounted Utilities) MlJ1f)Vltyfl 

\lW::~u~liVl'tJnu~liVlfl111M1~~~:: hHufil hM~~in~1tJVlI'nftll"1I (Discounted Profits) 1,.r 

t" " 
1J1nlityll ll1tJLLUU~1"tJ~il~flf11M'U1I 1,.rtJQ1 'U';1~nm~ tJlutJ~ 1m:: lYitJ ff::111 fl , 'UflntJl1J1tJ fll'i 

Q, ~Q, .J 
11m1::M~::'Yi~nW1V1 Steady States 

" ~ "' .. 
fl'U~l'U (Representative Worker's Lifetime Utility) lU'UlI~'U 
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co 

U = f e-ptu(/)dl, p>o. (2.9) 
1=0 

'" .1 1 ~ ~ Q.I ~ d" u(/) flt! t!l1f1lJ'l~ tJ~lJ tll mn I 1I"~ P flt! t!m1fl~"~ (Discount Rate) l~tJlH)l1m.h~ ltJ~lJ 

ill I1m'~l1ml1it~ ihtnfltll~,;~if 

{
w(/)-e(/) 

u(t) = o 

" ~ . 
fI1lJ~llJ'YI1 

t1'1 'li~~llJ1'i1 
(2.10) 

hw~ w fit! fi1~1~ Il"~ e fit! fl11lJ'lJfflJ'\Jt!~fllJ~llJ 1~tJfhl1lJ~'l1'fI11lJ'IIfflJ~l~tJ~tH)~'l~';U 
'" ,. III 0 - ..,. .... ~ .J "" 
flt! e = 0 ( lJ'IItJlJ'YIN1lJ) Il"~ e = e ('lJtJlJ'YI1~llJ) ~~lJlJ tll 11"1l1lJ~'l fllJ-nlJ~~91t!~t!Q lJ 

1 .J 1 .: "'.. . '" ~ . 'J! '" , , .. 
fffl1lJ~ ~fffl1lJ~l1lJ~ lJ 3 fffl1lJ~lJ flf) lJ~llJ'YIlIl"~'IItJlJ (E) lJ~llJ'YIlIl~~~llJ (S) l1'lt! lJlJ~llJ 

1'h(U) 

1. t1'lfllJ~llJt!~'lJffmlJ~ E lrlt!l1m~llJiu t m1lJL~lJ'1I'~~1'll1~~ii~llJli1~t! ~~1 

L1'ilfi'u e-bl l~tJ~ b fit! fI11lJl~lJill'~~fllJ~llJ~~t!t!ml1n~llJ~t!l1rt~111.htJl1"1 

. " 
'Yf(l~m'llJ'IIt!~ul11'YIl~lJfhil~lfw 1~tJn1''l'IJt!~Ul11'YI tlll1"l t l~lJ~~lj 

7r = F(eL(t)) - w(t)[ L(t) + S(t)], F'(o»O,F"(o}<O (2.11) 

l~tJ L fit! ~llJ1lJfllJ~llJ~'IIfflJy'h-nlJ Il"~ S fit! ~llJ1lJfllJ~llJ~~~llJ ilqJl11'11t!~ulli''YInfit! 
" .. " 1" 1 ..,ci." ".c:.,., " ... .q, 4 ~~91t!~ml1lJ~f11~l~ (w) l1~~ lJ'l~~U'YI'Yll 111fllJ~llJ lJflfl~~~~llJ lm~91t!~~flfflJ '~11~~mt!n 

i'UfllJ~llJ (L) ~llJ1lJl1'hl~ ldt!~~lnnni~fflJl~'IIt!~ul11'YI tll 1\.J'~ ~~"m~'YIu~m·mn1h 
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", " , I 

'lJt:l.:Ju~1il'ml'vn~1lJUlJ ~.:JUlJ u~1i'YIll~liit:lfl w Im~ L llJl1,j"~'lh~I1"11~t:llill~h'f~fl"t11h 
" ~.:Jtlfl1lJl1~,,~,f1.:Jl1mUlJ (Maximize the Instantaneous Flow of Profits) 

" ii l1lJ1tJI'I11lJ11 O'l11~"~U~1i'YI~l.:J 1/ N 1l1flt11".:JUH.:J1lJ (Labor Force) fl"fl~mnl1tJtlfll1'ltJ .. " 
'lJt:l.:JU'i .:J.:J1lJ 1l~lJ1flfl11~lJ'llJli~ltJ hh~t:l1 MI'IlJ.:J1lJ'lJ6lJ ~.:JUlJ 0'1U'llJ1'i(l \1ml1~fl1nh.:J1lJ 'lJt:l.:J 

1" I .. '" l' d d 
fllJ.:J1lJ flt:ltJ1.:JU'lJ\!'iW 1l~lJfl1'i~1.:J.:J1lJl~lJ'YI 

, 
lJilfll (Values) "a~ E, U lIa~ S 

0'1 V; fit:llJ"fi1'IJt:l.:Jfl1'it:lQ1lJU'(lllJ~ i ,rlJfit:llillJlJ"fi1t:l'i'imh~ ltJ·nr1lJ,f1.:J;1~~ 

fllfl111.:J11".:J1l1fll1fl~1tJt1~'i1fi~"flll~1 (Expected Value of Discounted Lifetime Utility) 1l1fl 

. " " 
illl~ulJ 1 Ut:llJ lfl~liit:lt:lQllJU'(lllJ~ i V; 1l~ hi;JlJt:lQtlU11fllJ .:JllJlfltJt:lQllJ U'(llu~ulJlnlJll'h 1fl . " . 

1 d Q.I Q.I d 

U"~I~'i1~1'i1U'lJ 1l'YI Steady States fl.:JUU V; 1l~ fl.:J'YI~"t:lfll1m 

1 I i 1 " .. '" i' .. lJfl1'i111fll VE,Vs IL"~ VU 1l~111 ~w 'lf1Ti Dynamic Programming fltJll~IIU.:JYnll'iWl 

" fJfJflIlllJ 3 mw ~~ii 

." . 
flU .:JllJli~fl.:J1lJ 1u ,f1.:Jl1mii 1l~ il.iU'llJ1'i(l111.:J1lJ 111lji~llU m~vi' .:J1.,j'lri,f1.:J11" i (111) 'l1l.i .. 

t1111lJfll M VE(i1I) lillJlJ"fi1'IJfJ.:Jfl1'i~.:J1lJih W ~fll~lJ~lJ'lJfJ.:J,f1.:J11"1 IL"~ VU (111) 

IllulJ"fi1'\1fJ.:Jfl1'i11.:J~lU W ~fll~lJ~U '\It).:J'lf1.:Jl1m 

AI 

VE(M) = J e-b1e-pl (w-e)dl + e-~ [e-bAl VE(I1I) + (l-e-bAl)Vu(M) ] (2.12) 
1=0 

ifltJ~~llUIL'ifl fifJ fJ'i'i(lU'i~ itJ'lfU'i~1111.:J,f1.:Jl1m (O,l1t) fl11lJlillJ iUi~~fllJ.:J1lJ \1~6.:Jfl.:J~ 
.:JllJ-nl W 11(11 t fit) e-bl 

ti'lflU.:JllJV.:Jfl.:Jij.:JllJ-nlfJ'l"'l"(lUn iV'lfulfltJ~mdt).:J (Flow Utility) 1l~ 
I... _ 

1'YI1flU w-e 
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'\Jw~~'nll,rml~ flt:! t:!1'Hl1h~ l(1'b',rlHi~l1m III w mn M fl11lJlll'U'hn~~f1'U~1'UV~f1~ii~1'U 
vh 1l11tiU e-bAt llCl~f111lJlll'U'U'~~f1'U~1'Ulldl~~1'U iifill'yiltiu (l-e-btJ

) 

1l1fH1'lJf1l1~ (2.12) nlf1l1U'UnnfCl 'nll,rllmll~'~ 

_ 1 (_) 1 _ pAt ( -bat) ) VE {Il/) - -- w-e + _( b)6t e l-e Vu {llt 
p+b l-e p+ 

(2.14) 

, " , '" . , .. , "qQ ......, " 
l'Ut:!~1l1n VE = hm VE {Il/) 'Uf1lHn Limit 'U 'b'1Ti L'HopitaI's Rule nUfflJf1lHl (2.14) 1l~ 11 

6140 

V
E 

=_1_[( w-e)+bVu ] p+b 

.d ....,.'" 1l1nfflJf1lHl (2.15) 1l1l~U '11lJ1l~ 11 

. " 
nnlHifffJ-J ti'lfl'U ,n'Uii~l'Unlll,j~~l'U Vs (Ilt) 1l~ '~fflJf1l1 ~~U 

61 

(2.15) 

(2.16) 

Vs (M) = f e - (b+q)t e-pt wt + e-pAt [ e - (b+q)6tVs (Ilt) + (1- e-(b+q)6t )Vu (M) ] (2.17) 

t=O 

. . 

~lflfflJf1l1~ (2.17) 111(111h~(l1ti'Utiumw'\JfN VE {llt) 1l~'1~ 

(2.18) 

" " n'H]jq'~l)r1lJ ti'lfl'U~l'U'h~n'U W I1mu'U Vu {llt) 1l~'~fflJnn ~~U 

Vu {llt) = 0 + e-pAt [e-
a6tVu {llt) + (1- e-

a6t
) VE (llt) ] (2.19) 
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(2.20) 

." . 
1J~17V1~t)~~ltJrh~l~Yil'ilhr V£ ~ Vs 1lil'lhnrUfI'H1U1J::~nU llJ'\JW::l~tJlnU 111t)~1Jln 

fI11lJ'IJ~U 1liffllJ11mnU e ~~ 1li~fI11lJ~lLiJU~1J ~17 Vl1J::~ t)~~ltJfh~l~ ~ ~ nin::~1J~~ l~ llfl~ 
" . 

l'il'~flU~lU'IJ~Ul'il~lU ~~UU 1J1l1'Vl1J::~ltJfh~1~ w Yil'il'~ 

(2.21) 

.4 l' .. . .. .. 1" 1I1f1l~t)U 'II UfflJf1l1V1 (2.21) U{I::Ullt:ll fflJf1l1V1 (2.16) = fflJf1l1V1 (2.18) 11:: fl 

(w-e) -h(V£ -Vu ) = w-( h+ q )(V£ - Vu ) (2.22) 

(2.23) 

" . . 
.,jUf1t)U~t) 1 U ,hfflJf1l1Yi (2.16) lJl{l1J~ltJ fflJf1l1Yi (2.20) 11:: 1~ 

p(V£ -Vu) = (w-e)-(a+h )(V£ - Vu ) (2 .24) 

I .. 'I .. 1" LlVlUfil v£ - Vu 1I1nfflJf1l1V1 (2.23) {I~ LUfflJf1l1V1 (2.24) 11:: fl 

(2.25) 
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n'lJtll1~ (2.25) iimllJl1lJlfJ'h fh~1~~~~~lJl~6m:;~lJ1M'fllHllJ'\lrJlJ iifl1llJtYlJ'lilJ,r'lJiifl'11l~ 
L~fJ1n1J ~lJl'JlJ1lJtll1'\lrJlJYhnu (e) tJmltll111l~llJ '~'\l6~fllJ~llJ (a) tJ9Illtll166fHllnnu 

(b) 11":; Discount Rate (p) 1L~iifl1llJtYlJlilJ,r'lJiifl''YI1~~HnlJ'\j'llJnU tJ9I1lfl1llJl~lJ 'hn~~ 
., 1'" " ~:;~u ~1lfllJ~llJ~~llJ (q) 

n~1Jfi l~ l~~ ~ lLlllJ ~ 6~~lm~m~6~ nlJ nl1~ nlJ '\l6~fllJ ~llJ n'llJU06n1Jl fJ 1 lJ 111'\l6~ 
~ llJ 1lJ fil1~NfllJ ~llJ ~ 61J11i'YI (L) U'YIlJ~ fil16n1JlfJ 1 lJ 111'\l6~tJ9I1ltll111l~llJ h1''\l6~fllJ ~llJ 

(a) l~fJ W Steady State ~llJ1lJfllJ~llJ~66n~lmllJ~:;I')'hn1J~llJ1lJfllJ~llJ~11l~llJ'~ JlJti6 

NLb=a(I-NL) (2.26) 

~lnn'lJnn~ (2.26) ~:;,~ 

NLb 
(2.27) a=-=---

L-NL 

d 1 d '" LI'YIlJn'lJtll1'Y1 (2.27) lJn'lJtlll'Y1 (2 .25)~:; ~ 

- ( L b)e w=e+ p+ -
L-NL q 

(2.28) 

n'lJfil1~ (2.28) ti6 1~6lJ1'\l~')'h1M'fllJ~llJhi~~llJ fil~N~~:;~h1M'fllJ~llJhi~~llJ (til~N 

111:; ff'YI n fllYl) ~:;ii mllJtYlJlilJ,r, lJ iifl'l1l~L~ fJ 1n utJm ltll1 ~ N~ llJ nci11ti 6 t1'lii tll1 ~ N ~llJ "l ~ 

tJ9I1lnU1N~llJ~ 1 til ~ N~Yh 1 M'fllJ ~llJ',j ~~:;~6~~ ~~lJ ~1fJ 1 lJ 'YIl~~H,j'llJ t1'ltJ~ 1lfil1 . ,. " 
1l~~llJ"l ~ 1J11i'YIn'llJ110~lfJfh~1~911"~ '~1'~6~NfllJ~llJ1WlJ 11~1J11i'YI~:; ,,jlill'lflJUlJ lYl1l :; ~:; 

lil 1 M'fllJ~llJ~~llJ ~~JlJ~~Ln~fill1N~llJ 6VN i,jenjm 1 ~~lJ 1 lJ~ "l~LLH~llJ '\lW:;~,r1LL111 
tlJ'l iimllJtYlJlilJ,rn1Jfh~1~111:;ff'YInmYl1lJiifl'11l~I'lilJl~fJ1n1Jn'lJfil1~ (2.25) 

~ln'YIql:l6til~N111:;ff'YInfllYl'\l6~ Shapiro and Stiglitz (1984) tYlJfil1~ (2.28) tim~lJ 
.1 "" 1 ..,.... " .1" "" ~u'YIllJLL H~llJl'YI fJlJ lJ~"l~LI H~llJ n'll111Jfil111ml:;1111l1n'lJ ~un' ~fll1 H~llJ lJlfJ;m~:;~l~ 

~J ~ oCII I " • .., 

LLH~llJ1YllJ'\llJ~'\.Jm:;'YI~~mm~11'\.J1fJq'~'YIlfJ'\l6~LLH~1'\.J (Marginal Product of Labor) 111lntJ 
, tI, 

~lnn'lJnUn (2.10 6n1JllJ1l t1'lfl'\.J~llJ'\lrJ'\.Ji~hlil~l'\.J tilhn1J11i'YI~:;'~f1J ti6 , " 
fll~N 

FeeL) - wL ~~JlJ 1~6'\.J''\l~~,,~n~l1ti1fJq'~~llJ'\l6~111~~llJ~:;1')'hn1Jth~1~ ti6 
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eF'(eL)=w (2.29) 

n'lJt11~~ (2.29) fitl l~lJ~11n'~rlUHnU (LD) ~~iifl11lJi'lJL1:JlJ"U 911 lJ,itllJ ''IJ'lJn'lJt11~~ (2 .11) 

'lJri1lJ'lJtI~l~lJ~11l1llJIlH~llJ (Ls ) ~:a1JlJl~lJ'lJlJllJllfllJlJtllJ w ~~fiu e (tTlJfitltJfh~U'tla . " . 
w = e f1lJ~llJ~~~~atllJlll~llJ) '11~lJm~n~()~~~fiU~llJ1lJf1lJ~lmi~l1lJ~YiiillJ\Pl"1~UH~llJ 

. " 
(I) ~~~~l11~alJl1JlJl~lJi~UlflnUl1fllJlJtJlJ 

• Ji 
f11~1~ 

I 
I 
I 

I 
I 
I 

LS 

;Ew 

I 
e .-... -.----.... -.... -.... -.---... -.. --.----... -.-... -.... _--.. -.. -.. ---.. --.. j 

I 
L 

GlCV.-' 10 " GI'" 
11 n'~~f111lJn'lJYilJ 1i~~1111~ ~ llJ1'U flH~l~~l'U flUf11~ H ~lfl Shapiro-Stiglitz 

Model 

"" CLI 0 1" I ".q" d .J 1ll'U la 11 H n'llJ1HI ~ U\Pll~ flWYll~ 1 'U 'IJ tJ ~f1lJ n'U ~ tJaH n'lJ\! ~ w ~ ~ lfl~ t11~ ~ 1 ~ ~l'Ul\PllJVI 

W ~~9JMmYi~l~lJ~11n'~rll1"~~11mlJllH~llJ'fi~n'U tT'UfitJ ~~ E W 1l~1i1tJ~~lfl'Ula,rl~iitJtlJ111 
1 QI 0 "Q,lI".ct.q.J 
'Ut11~~U\Pll~t11~V1Hl'U'lJtJ~f1lJn'U ~~9J"afllYi'IJtJ~t11~~H~llJl"'~~~~Uf1Hm~~lfl~ w ~~ E C1f~ 

11JlJ ~~~I~lJ ~11n' ~rlll ~ ~~1'U 'fi~nUl~lJ ~11mlJll ~ ~~llJlfialJ {NSC) ~~111 'U 1 ~ilfh,r H~ln~~lfl 
t11~~lfJfh,rl~11~~ffVlnmYilyftJ 'li'm ~~1'U hi~~l'U ~~~~flil1~fi1Jfh,rH 1~a~1'11 (nfiUfh,rH~ 

" l~lJ~11n'~rlll,,~~t1mlJll~~~llJi~n'U) w fh,rln~fiuu~dh'li'ln~fll1il~~llJtJfh~',jn'lif11'~ 
~ , ,~ 

~ , 1 .:I" do I .q do 0 l'''CLI.'' 0 I ... do • 'IJ'U 'UV"'l~mHllJ ~a(l~lllJf1'U~1'UVl11~n'U~~a'U~V1HllJ ~a mUf1l~H\Pllfl111~~UlJ 1191 

lJla,rH~~ ',jrUf1lJ~llJl~lJ1Yi~1~ O'l~lvtil,rHa~M~~'tll' li'f1'U ~l'U~YiHl'U tJ~11t\'1iim ~~~, ~~ 
" " ~~~~llJlJlflflil~~'lJvlJi~ 1 ~Yil~l'U ~~t!'U'j~fiUfh,rl~~~ ',ja~a~ lla~fll1iH~llJn~~f1~tJ~~tJ'11 
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~lflliuu''\/~'ti11,rfl'U 'nu'li~-31U'\/tFI Shapiro and Stiglitz (1984) tY1lJ1'Jmqu'~i1 
~ ~ 

fil~ 1-3 tiUfl11lJ'\/vui -3 h'ti1-31U iifl11lJfflJliU 'Ii' WYI fl"Yl1-31~hl1 tiu ~ -3UU fil'.i ~lfJfil~ 1-3 

.q.c:. .oJ • Q.I'" 1 :', I ".oCIro ~ Q.I ~ J .d .c:. U'.i~tY'YIlifll'WC)i -3~ -3fl1U~~Ufll~l-3 ~fJ'YI1 U \1~tY -3fm' 'I1fHlfHlll'\/U-3U'.i1l'YI1'YilJ'\/U\11flnl'.i'YIfHI1I 

~ " 
fll'Yi,\/ U -3flU -3 1U tY -3;iu U U fl111flU U nl'.i ~ 1fJfh~ 1-3 U'.i~ff'YIii fll'W V-3'ti l' ,rlfi~ fll'.iiH-31U mil-3'li .. 

Q.I J " .... • .1 0" · QI 0 J 
tYlJm l\1'\/u 1 UlI"l~U'J -3-31U 1MtllU~'.i1fll'.i1H-31UtY -3'\/U \1~'YIl 1 'I1flU-31U,\/fJU'YI1-31Ulllfl,\/U ... 

1'x "" "'" J, , ,~, 1" ~ (l'Yi'.i1~\ll~-31U11"1~fl "UUfl\1~~U-3 'If'.i~fJ~l1''lUlU'\/U Unl'.i'l1l-31U 'I1lJ) C)i-3tY-3fHl 'I1~"~"1I . ~ 
<Cl Q.I .q.:l I IV 

,\/U-31J'jll'YIl'WlJ'\/Ul'lfUflU 

U ""U ...... 2.1.4 tTl NtHllflnl'HIltlfl1ilH '~tTnlifll'Yt 

.s.r::::t I ''' ... 1 .Q..q ,..::I" .Q. I "4 ... 1 
'11 '.i U lJ nl'J \11fJfl1 \1 H u'J ~ tY'YIli fl1'W \1 ~tY -3~" ~'YI H~lUlff'Jll!fl \111 flU 1(1\11-311 'J U tYtl1U u'J ~ flUU fl1'J 

tI I " " 

U U '11" 1fJU'J ~ flU 11lJi -31l,j nl'J 1U tYl1fl '.i flU -3 1U' 'I1li n \1 ~iiflU -3 1U n iiflWfll'YilJ1flfl ill'li'llJ 1tYl1fl 'J 

-31U U" ~'ti1',r Ilu flU' U fll'J'I1lflU -31U' 'I1li"~,, -3 \11fl fll 'J~ flU -31U \1:: l,j'llJ 1 tYl1m -3 1U tiUtYtl1U 

U'.i::flUUnl'JlU-3 tYtllUU'J::flUUnl'.i 'li~11~U\1::IlU-3tlUfl 'UUtY1-3111flU-31U'U~"1~1U-3 (l'lfU nl'J 

,
• I'" "......, '" ~ " ~" Q" , ''''. , , u\1~CJtlJ'jUtYlJflH1U U-31UlI"1~U~'WUUH-31U lUUlIU) C)i-3l1U-3LtYfJlIUflUfll 'If\11fJ1l1U1U lJ 

" .A" ". l' l' d Q",,, '" ::,. '''1 UUfJllJU~1-3flU-31U1,\/llJ1'Y1l-31UUC11U1fJilHfltY1lJl'.im'JfJmU-3 'I1flU-31U'\/fJU~-3 \1'Y1l-31U ~ ~w 

U1\1\1::1~ \11fl~i;lIfll'W 1 U fll'.i'ti 1-31U'\/U-3U,j"::flU~ -3' U!L,j,,::~ 1LL1111-3-31U nii1n1~~ulI fl~ 1-3 tiu 

CLI " I " I ')lQ,I ." I d 4 0 " ~ l' d m'.i1~flU -31U 'JU1U~Il"111 ~'JUfllllH~ -3fl11'Y1UU 'YIl' '11 flU -31U \1::'WfJ1fJ1lJ~ -3 \1'Y1 H1Ull1lJ 

4.d eLI J,,, ~ .d p. • l' d" 
fl1 llJ tY1lJ 1'J tlL 'W U'YI \1:: 'J flll H1U U 111":: lUU nl'J 11 UU U 'YIU nl'J'YIU 1fJ i11-3\11fJfll ilH ~ -3 U fl~ 1fJ \11fl 

nl'J~U~'J1fh~1-3~ -3fli1'.i::~UUm1fh~1-3 1 ~tI..t1'l 'U 'til' ,rUlI'J1nl'JmUUfl\11fl-31Un\1::fluu,j'H 

; , Q , , '" cl " l' 11" l' ....... 4 d • 1I11'W'J1~flU-31Um1U11lJ 1UnltY lJlJ1flUfl'YI\1~'I1H1U 'I1lJllC11 i'lfllilHtY-31'11lJUU1~lJ C)i-3fl\1::'YIl .. 
, " '" ""'.1 1" cl Q. J. I "cl J • 'I1Ultl\1H ~'JUu'.i:: tI'lfU \11flnl'J'YIflU-31UlJfl11lJ'lf1UlqJlJ1fl,\/U \11flu'J::tYUnl'.iW 'YIlllfl,\/U 'YIl 

, 
".1 ...... J '" ~ , '" "'... '" '''' , 'I1u'J::tY'YIlifll'WtY-3'\/U lm::tI-31UUnl'J'lf1t1"~fll\11t1 Ufll'J'JutYlJmflU-31U l1lJll"::fll 'lf1l1t1 U .. 

" . 
flUllflUU'JlJflU-31U ''I1liIl1t1 UUfl1l1flU 'I1lflYi\1l'.iW l'UU~'\/U-3tY'I1 fll'WUH-31U nl'Jnu 1t1~H~1t1 
," .," ,ta o~, .J"..::I .!I.:I)/. 

fll\11-3tY -3 'YI1 '11 flU -3 1U lJ 1'I1U fl11lJ\111UU U fll'.i'YI \1::11 U-3lJ tYl1 fll'WlL H-3 1U 'I1'J Utl-311lJ11tYtllU .. 
~ . 

... 1 Q,I d I" I I" I Q.I Q,I ," 1 ... '.1 
u'J~flUUfll'JU U ~::lJtY'I1 fll'Wll H-31UU Qlm1 nl'J \11 tlfll \1 H~ -3fl11'J~~UUlI'J1fll\1H ~tI'YI1'l u 

U1\1'lf1t1"~fl11lJliY(I'I11 fJ~ U1\11fi~ \11 flmw Yi'W1'Y1 '111 U \11fl fll'J U ~11 ~~-31U u,,~ ~~n'lt11u~ 1U 

i 1I1'Y1t11 nl'J ~ tYtllU U'J:: flUUfll'.i' ~~ 1fJfl1~ 1-3~ -3 (~-3un' \11-3lL1l11~u fll 'J~ 1t1fl 1 ~ HU'J ~ ff'YI ii fll'W) 
~ . 

U 1\1'ti11 ,rtYtllUU'J::flUUnl'JU U~iifl11lJU 11;fui1u '~luflU tlUlJ1UflU -31U~U-3nl'JtYl1ml,j'1'u 
• "~d ~ .. , .1 clQ1 , ....... Q" • '" 
'YI1-31U~1fJ C)i-3fl\1::l1m~"~lIutYtllUu'J~flUU'YIlJ UnltY Ufll'Jfl~1"WflflU~'l1,\/llJ1'Y1H1U~1t1 U 
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. . ,,, 
l11 til.! lV~ N~ llJVi mil 1 'Ii' N9i'U 1 ~w'l~ihi fllHll ~ltllJFH1~ ~it)1ij U '111lJ~ ~U~ 011lmnj'mflU ~ lU 

~W~~flU~1lJl"h~lU~1V 1Lfl~'l~ri ~~H'~U hjg~01l~'l~iHu01tY1~rlfllnU OflU~lU 1111i~~'l ~U 1 tI 
" , 

~~UUi~0~11 1~'h lJlV~N'l~ 1~lUflfltl1~ lv'lnrti'lJf)u011Vi~flffu 1 'l~lVfh~l~tll~ff'Ylilll't'f . . 
I' I" I I 

(ri1U Vi1.11lJ1~lm-WlJ'llm~~1Jfh~1~ lfl Vl11 '1 1 tlil filtluFm 1~Vi 1~lU'l10011Viflu ·nuli ~~~fIl't'f 
..:.1 01" ~ tI ..:.1 

l't'flJ'IIUllfl~'Yl1 l1f1fl~fl~'IIU~tY(l1U 1~OUU0111't'flJ~U) 

.. 
.qU~4 " 

2.2 ~lU1i)[J't1ln[J1'116.:J 

011 ffOlll'hllUU~ 1fl u~ti 1~1~tl1 ~ ff'Yli f11't'ftY1lJ11 fI 1.1 llJ 11 ,*uiu 1V't'fQ ~ m 1lJ 011 ~lV 
.. " 

ti1~1~flU~lU 1Ufl~tY1l1m1lJ011f1~~~u~tl1~1'Ylff''YlV 1~l11U hifll ~il 1~'rh01l'YlU'Yl1U~lU 1\1V 

1u u~~ llfl~'t'fu"h~~lUlJ1tr~ 1~liollffOll11~U~if1utl1~I'Ylff' 'Yl V 1l~liOllffOll11~V1nu011~ lV 
.. .. 

ti l~ 1~tl1~ ff'Yli fIl't'fl1fl1V~ lU 1u ~ 1~tl1 ~l'Ylff 1u O11ili~ 1 ~Yh011'YlU'Yl1U ~lU 1\1mnV1nuti l~l~n 

~lum11 li11i011ffOll1tlth~ 11 til~1~tl1~ff'Ylifll't'f1fltltiN 11 ffOll11flvl ~l1UU~lflU~ttllluu 1fl 

llfl~ flfl~ 1~'l10011ffOl:l11tlUl'lfU 1 1 1 flv1~uvmh011'YlU'Yl1U~lU1\1V~ffOl:l11~v1nuti1~1~ 

tll~ ff'Yli Ill't'f 1u ~ 1-3t11~1 'Ylffllfl~ ~lU 1 \1 V~ffOl:ll1~ v1nuti 1~ N 1u tl1 ~l'Ylff' 'YlV I~U1.1 llJll '*ltlU 
.... .. 

UU1'Yl1~ri1l1lUOll1\1vhJfll~il ~-3il 

. 
.Q,4J.ct Q.I ,,, tI .q.q ~ I tI 

2.2.1 .:J1U1i)[Jln[J10UfllilH 'l~n't1tim'YtIUVlH 'l~l't1ft 

011 ffOl:l11~ V1 nuti l~ l~tll ~ ff'Yl ii Ill't'f 1u ~ N tl1 ~ l'Yl ffli 011ffOl:ll U Ql1 fllV~ lUllfl~ 

l1 fl1Vll~~lJ ,~ 11'l~1 tlu 011ffOl:l111ti1~1-31 ~l111~ ~~ tY1l1 m1lJ~11~ O~ 1-3 nu lnfl 'l10 011 ~ 1Vti1~1~ 

tll~ff'Ylilll't'fl11U hi l11UOllffOl:l111li011~l(1ti1~Ntl1~ff'Ylilll't'fl11U 1~ 11lJg-3011ffOll1f1f1 
.. 

'II U ~ 011 ~ l(1ti 1~ Ntl1~ff'Yl ii f11't'f 11 fI ~ fl ~ 11 0 111 N~ lU ~ U flfl fI~~ 'II U ~u 111 'Yll11 U ~~ tY1l1 m 1lJU U'l 

II , "" " 1 fl(l 1 ~iholl 'YlU'Yl1U ~lU 1 11m l1~ lilLl~ m.hm1 '*1 tlUllU 1'Yl1-3lu 011 ffOl:l1fl r~ u ~-3U 

.. 
fl11lJtYlJ YlU tl'll U -3ti l~HUfl~ fI~~f11't'f1l1~.:J 1U li n11ffOl:l1't'fUfll ~ 1110 lu 

1ff111!ff1tY~{YlVlJlJlO11 lfl(llJU-311fl11lJl~UlJ lv-3nuifltllJ1~U~'IIU~tY'h1'Yl(ll (Physiological) Ju 

'" , 1'''' • l' ..:.1 0 1" '" ~ .. , 1".0\ 0 '" ..:.1 '" .. '" flU 011 fl1Ufl1'IJN1't'flJ'IIU 'Yl1 l1flU~lUlJl~U'Yl'l~ tI 'lH't'fU011fl1H'lf't'fl't'flJ'IIU lJ lf1'lflJlO11'Ylfl 

.1 d ",.1 d ~ , .. ",.1, • ~ 0" ..:.1 0 itl . 
'IIU lJt'{'11Ill't'ffl'llU lJtYlll't'ffl11lJ1UUUQ'Ylfl'llU tY.:JflfI~tlflfl~f11't'f011'YlN1U'Yll't'flJ'IIU U1 ~011 

~ J ~ 
l't'flJ~U~U~flflflfl~ (Leibenstein, 1957; Bliss and Stem, 1978) 
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Raff and Summers (1 987) '~ffml1'h~~1'\.nJllfltJihn1~ltJfh~1~1h~~'YIifll'Yi 

'H1f.l'li 1~tJtll'li'mHw;11(l'll i lJ f.l~~lJlffnlll'Yi1J'h O11~ltJfh~H1.h~~'YIifll'YiihJllJ llJU"'11~Wi lJ .. 

.,ci ,.c..Q.I"~ '-dsJdi ~cl, 4 "Iev.d 
~f.l(lm1 9f~lJlnml1J111'Y1~~(lm()tJlJ~tJ'Htlf.llJ lJ'IIW~lJlJ'YI~ltJl'YW~ 2-3 ~f.l(l(ll1~f.l1lJ O11'Y1 

'rlf.l{~~ltJfil~H~~n1l )'jffll'H~mh~U'f.ltJ~t!~~lnnl1~1'llltl~1(11~tJ1tlm)~11011mf.lf.ln~ln~llJ 

U (I~ 'IIity t1l"~ h '1.1 ij~fllJ ~llJ ~, liti f.lt,~U n ~~)j ~(l9i f.l ~il~ fll'Yi'll f.l ~1Jlli 'YI l'llli ~~ ~~lJ 1 ~ ~ ltJ 

." .ci J d d • ." • s ,. 0 J ... I • .c:t 
fll~H'YI~~'IIlJ 9f~lJflllJlnml~lJl]lJfllll1lJ If.101ff'llf.l~fllJ~llJ~ln011'Y1HllJlJ ~(llJ1ln!l1llJ 

fllJ ~llJlJlff,jm ~llJ tl1J'rlf.l{~ ~ llJ 1lJlJln yh 1 M'1'lllffllJ11()fl~1~f.lnfllJ~)jfJw fll'YilJlnn1l1'li'llJl 
. " 

liHllJ fllJ~llJl1 '~l'li'llJllil~llJ n)'jfl1llJ'IIt1lJ~~ i ~liHllJ t1~11011(1lf.lf.ln~ln~llJ(I~(I~ fllJ ~llJ 
I d cv 0 J, 1" 4 4C:l Q.I .Q J • 61 

U~(I ~fllJ lJ 'YI n 1I~ fl1llJ'lI'llJ ltylJ In'lllJ ff ~~(I 'H ~(lVl111'YifllJ ~llJ '1.1 f.l~1J 1 11 'YI1'Y'llJ'IIlJ f.ltJH'lI'~l ~ lJ 

tlllJl~~ ~(I t1l 1 1'11f.l ~1Jlli'YI~l~lJ~lJ ~~~(ln11ffnlll;i fff.l~fl ~f.l~tl1J'YIqll~til~H111~~'YIi 111'Yi 

1.4 ., " .., I" 0 i" :: i . J ... 
nm1flf.l O11~ltJfll~1~~ ~mlf.l~1lfll~1~Vlm~'YI1 'HfllJ~llJ~~ ~'YI1~llJ lJln'lllJ f.l9111011mf.lf.ln 

. . 
o Q.I .0.. eLI act . I".c:t I I fCl' 

ffl'H 1 1J ~ llJ 1 ~ tJ'YIffnll111fll ~ 1 ~ 'YI U~ nVi H 1 ~ 'H1l~ ~ 91 ffl 'H m 1 lJI n~ ~ 1 n 011 ~ llJ 
" . 

til~H11n~'YIi 111'Yi'H1f.l 'liUlJ 'Yi1J~llJ1itJf.lQ'HmtJ~llJl1lilO11ffm-n ilJ 9iH111~l'YIff 1 ~tJ~llJ1itJ 
4 ~ 4...,.del d J Q.I ".0. d 

'IIf.l~ Krueger and Summers (1988) ()f.llUlJ~llJ1~tJmn'YIffnlll111~1~lJlJ lm~lJn~~\!nf.lHf.l~m 

lrlf.l)'jffn1l11~tJ1tl1Jtil~H111~~'YIifll'Yi 1~lJ'~tll'1i'mJ(I'IIf.l~~91ffl'Hm1lJ'j~~1Jm'll111ff 1 ~1 U(l~ 

l(l'll111ff 2 ~1 ilJ111~l'YIffff'H1!f.lllJ101 il fl.ff.1974 fl.ff.1979 U(l~ fl .ff .1984 lJllilm1'Y1~fff.l1J 

lm~tlllJl111~lJlwtil1lJfflJnl1t1mltil~H111fl~~'111H (Cross-Section Wage Equation) l~tJlil 

n11111 ~lJ1W ti lU9i (I~ilu"" 1tll~(I~ '~lJl1111 tJ1Jll1tJ1JtllJ 1 ~f.l-n ~11W 11ltil~H'IIf.l~Il9i (I~ 

li HllJll(ldh i tJ~lJ CO) 1 ~ f.l ffn1l1'11lJ l~'IIf.l~ti 1~ H~ llVi n9i 1~ tllJ ~ lnfllJ ~ llJ ~ )'jnnll~ll'htllJ ~(I 

nl1ffn1l1'Yi 1J1l ti 1 ~ Hi lJ u9i (I ~ f.l91 ffl'H n11 lJ)'jfl11lJ 1191 mi H tl lJ 11(1 ~ ti f.llJ 'li'Hfl ~~ ~ In 011 . 
1 11'1 tJ1JIl1 tJ1J tllJ 1 ~ 'H 1l~il 1 ~tJff 111 'Yi11 1~~ f.llJ n11li HllJ ~1191 mi H 'H 1 f.101 11 1lJ~ 11~lJ ff'H 111'Yi 

11 1 ~~llJ 'li)'j ~(lli 11 M'til~H1191n9iH 'IIW~~ ~llJ 1lJilm1li HllJ'H 1 f.lf.ll~~llJ n hl'~lil1 M'ti 1~ H 

uVln9iHlJlnUn u9i'lllJl~1Jlli'YI )'j~(I iM'til~l~u91n9iH~~l~lJ 111V1llJ'YIqll~ Shirking Model l~tJ 

1Jlli'YI i 'Hqj~~~ltJtil~H~ ~n11l'Yi1l~~ lJl]lJ 1lJ n11i1J911~ nl1liHllJ ~ ~ i~~f.l~~ltJtil~ H~ ~ 

lJf.ln~ln;i f.l~ffl'H m1lJ~~ltJtil~1~ff ~,,~ 'A111~ llJ'lI'll "lnm1~t19111011mf.lf.ln"lmllJ(I~(I~ ~~ . .. 
l~lJ'11911lJ'YIqll~til~1~111~~'YIifll'Yi1'lilJtllJ 9if.llJl Katz and Summers (1989) '~ffnllldf.l~ 

" " 1~lJ1tllJU~nfl1~ ilJ~Vlffl'Hm1lJ1~~1Jl(l'll111ff 2 ~1 ilJff'H1!f.lllJ101 l~lJi~'Ii'mJ(lil fl .ff .1984 

~ 4 a'll' 1 ..... " a 
9f~~(1011ffnllln I;J~(I lJ'YIHl~tJ1nlJ 'YIl~~llJ Dickens and Katz (1987) U(I~ Groshen (1991) n 
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ffflllll'lU1l fh~HnldH~~tYl'l1m·nJ'I11t.ln'l11H h 'HluijmllJ11~mhHiu hw h'H1U~~lV 
I " I i '1 · A !'I $I 0 .d1 Id 4!1 .... d .J • f11llH "l ~ fl1l lJ 'IUl'lt.lL uU 'lf~I'lfVtYflll'lIl1~" t.llJflll'Y1H1U 'YI lJ~'I11t.ll~~ U flllf1'fllll'YIlL~ fl~ l~ 

. " 
""~ 'liliiv1nuiillJlll9it.llt.l~'Ut.l~tY'I1 flll'lll 1 ~~lU lUQ~tYll1mllJUlJ'l 

Gera and Grenier (1994) 11"~ Gatica, Mizala, and Romaguera (1995) '~\h11i 

flllfffllll'Ut.l~ Krueger and Summers lJlfffl1ll1lijfl1llJlI~fl9iH'Uf.l~fh~Hl~l11H~~ffll1mllJ 

1~~Um'Ull1ff 1 A1 ""~m'Ull1tY 2 A1'111t.l ili lUth~I'YIfl'lIfllJl~lLl"~lh::I'YIfI'Ullci" ~llJih~U 

l~v Gera and Grenier (1994) fffllll1Y1V"'t.llJ"fllflAY"I'U1H iJ fl.fI'.1986l'lU1l ijril~l~~II~fl9il~ 

1 ~ 'I11l~ ~ ~ tYl '11 fl 1 1 lJ t.l ~ 111 ~ "" ~ 1l~ fl ~ t.l ~ ~ "f.l ~, U ~ U 11 U U 'U f.l ~ ri 1 ~ 1 ~ ~ 11~ fl9i 1 ~ 1 ~ l11l~ 
" I 

~~ tYl'l1fl'l"l'lJri f.lU "'l~l'l1iif.lU nu 1 UHU9i HUl ~lll'Y1nU 1 Y"lVmllJLL~fl9i l~ii ilil 'lfll'l1l~flll ~ lVlnt.l 

flll'lf~I'lfVtYflll'lLL1~a't.llJfllnhnu~'li~ ~~fffllll1Y"1V1~1l flll1~lJfh~H'rhl,rt1~1lflll"1t.lt.lfl 
"" 1 I l' ., , 'i l' I I I" .;..1 ~ 

"~"~'I11t.l lJ tllf.l~1lflll"1t.lt.lfl lJ ~l"Y"lM LLffY"lnlfllllllVfllllHll'llJ'UU1UUflll'lfY"lI'lfV 

ffflll'lIl1~a't.llJfllnil~lu~ili~ fll'l'fffl1ll l,*IIUU~l"t.l~ 1l'l1U'YI (Probit Model) lUfll11h::lJlW 

I d • .." ~ J. J/Q.I "QI d 
fll C]f ~l'lU 11 flll lllVflllll~ll'llJ'UU ff ~~" 1 '11 t.l~ 1 lflll flll mt.l t.l fllll fl~ lU "Y"I" ~ tYf.l~fl" t.l~ flU'YI Cjll tl 

ril~HU1::ff'YIn flll'l ~nh iuriflllt.lnUlVfll'l'1H~lU'lh~'YIfI'11111 1980 lu Ul::l'YIfI'11flU lY"ll lllfl .. 
" . . 

fll'Hi~n~ uri l~HViIl~ fl9i Hnu 1::'I11l~~~ tYll1flHlJ ih l,r ~~ffll1 flHlJViijri l~H"l ~ ijflU ~lU 

~f.l~fllll"'llJlffUm ~lUI~U ~lU1UlJlfl flU~lU~fil~~fltl 1 U~~ ffl'l1mllJl'I1~liflrlt.ll ~u i~t.lt.lfl 
I ~ "i " 1 ";i" I " "" .. lllflnU 1l~1H~ lUIUUl1" llJlUll'l n~~ t.l~ flll YI ~lU U ~Vlffll1 fl'l'1lJ'YI ~fllll H"l ~l'I1lJt.lUl~lJ 

~.... I 4.... QI oct d 0 "t'" I d d " 
U t.lfllllflU tJ~l'lU1l 'UlJlYlUll1'Y1 ll'lfl' 11"~1 ::~Ufll'l'fI'fllll lJ~"'YIl 1 'I1flllll~11~fl~Hll'l v~mflU t.lV 

I :: 4 "" ~ 
l'YllUU C]f~l'I1lJt.lU~"flll!1fl1ll'Ut.l~ Krueger and Summers (1988) 

'UW~~ Gatica, Mizala, and Romaguera (1995) fffllll1Y1tJij"'t.ltYlJlJ~!lU1lfh~1~ 

~Il~ fl9i Hln~ 111 fl fl1llJtYllJ1HI~ ili tYllJ1Hl1 Y"I '~'Ut.l~flU ~lU fl1llJLL~ fl9i H'Ut.l~fl Wflll'l 'Ut.l~ 

flU ~lU ~ ili tYllJ 11 tHY ~Ifl~ i~ II":: flll tY~fflJl'J UlJllll vl U 1 ~~U~ II~ fl9iH nu 1 Y"ltJ 1 '*", t.llJ" 

fllflA~'U1l~iJ fl ,fl'. 1987 'Ut.l~flU~lU ~~ tYl'l1flHlJ 1 Uliif.l~IC]fllUll" ~"fl11ffflllll'lU1l ijril~H 

Ll~ fl9i l~nu 1~'I11H~~ tYl'l1 fl'l"l'lJmjH'i'~lllU 1 UUllci"lllflflU~lU ~ijn flll~ln lnu 1 Y"ltJflU ~ lU t.llQ 

9i l~nu '111 t.lUl ~ ffUflllW 9i l~ nu ~'li i~ij~" 1 ,rril~ H9i l~nu lJlOl! fl I~U fl11 Ui}ltYli'" t.lfflJlJ~ !lU 

~1lril~H~9i H nUln~lllflfllltY::fflJl'J UlJllllvl U 1::~u~9i Hnu ff1U'UU lYl'Ut.l~u111 'YI~ 1'~lllfl 
~lU 1U flll~l~~lU ~ 'liri ~~" 1 ,rril~HII~fl9i HnUlJlflU fl 119i l'lU1lu1~'YI~l,*l'YIfllu l"VI'lll'll~ . . 

, ," .....4.t::11......cal " 1 1 d "" d lJlfl (Industry-Specific Technology) ll~llltJfllllH"l~ UUflt.lUll1'Y1'Y1 'lf1'YIfl U "tJllfll"l~'I11t.llJ 

I • • '" " .J..ct .... 
'lU~ t.lLLl ~ ~lU "l ~ 1l~ llltJfllll H "l ~ ll'l 1 l~~ t.l ~ fl11 fl U ~ lU 'YIlJ'YI flll~fl1llJ tYllJ 1 1 (l 11":: fl1llJ 

i'U~~'lft.lU"l ~fl1l 
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'YlH~llJ~llJ1~tI~ffml1(i~m''UtJ~f)n~1t1fh~1~U1::~'Ylnfl1~11iiJ:H,'li'fH'f.I~~ 

'UtJ~ull1'Yl111tJ~~ff1'Hm1lJl~lJ~lJl11tJ iliJlJ ~lfl~'YlU'Yl1lJlJ1 ~U11ffm111~w',*UUU~1~tJ~~ 
... ... .!':1..... ... ~.. '" I .1 "'.1 tJ~flUfflJfl1111~f)'1flJfl11f.1~~ C))'~lJfl11 'lmg 2 lullUU fltJ luUUUU1f) Cobb-Douglas Production 

Function U~::',*1ti Two-Step Generalised Method of Moments (GMM) ~fifl~lJ l~w Arellano 

and Bond (1988) 'lJfl11U1::lJ1Wfh ~~lUlluuci'~f)',*lf1t1 Wadhwani and Wall (1991), Levine 

(1992) II~:: Konings and Walsh (1994) 'UW::~lU!lUU~fftJ~ tJQ'lJ1U Translog Production 

Function u~::u1::1J1wfi11f1t11tifh"~fftJ~,rtJtI~"lfl (OLS) ~U'lJ~llJ1~tI'UtJ~ Huang, Hallam, 

Orazem, and Paterno (1998) 

lf1t1~ Wadhwani and Wall (1991) '~1l1lJ1'YlflfftJUnU1::~Uull1'Yl''U 
~~ ff111 m1lJI~tl1nlJ 1 ~w, ,*.u'tJlJ~'U tJ~ull1'Yl' lJ ~~ ff111 m1lJfl11 N~ ~'U tJ~ ff1111'1ftJ1W 1~ m~1'U1'U 

219 Ull1'Yl1::1111~iJ fl.fl.1972-1982 Yhfl11ffmI111fi1~H lf1t11mtlUintlU (lhmhu::1111~ 

fi1~1~'UtJ~ull1'YllntlUnufi 1~1~ lf1tl1\l ~tI' 'U ~~ ff111 m1lJ) 1I~::tl~11fl1111~~llJ iif.l~~tJf.I~~m~ 

'UtJ~ull1'YlUdH h 1l~::iii1~~tI'flU'l~~iif.l~~Uf.l~~tl1~'UtJ~Ull1'Yl N~f)nffml1~U11 fl11~fi1~1~ 
'UtJ~Ull1'Yl~~f)11,rlmmtlUlntlUnufi1~N hwm~tI''Ufl~ff1'Hm1lJl~tl1nlJ U~::tl~11fl111H~1'U 

~ ~ ~~lJ ii f.I~' li' tlUfl'U1t1'UU~Ull1'Yl~ ~~'U (tltJfI'U 1tl1~ 'U ~ 111 'YllJ ~, ~1f1f.1~~fl1~'UtJ~ull1'Yl) 
fftJflflt1'tJ~nU'Ylq 1I~fi1~ 1~U1::~'Yln tl1~ lf1t1fi1~1~ 1 fltllm tlUln tlU~~ ~ fl11ii f.I~' li' f.I~~tl1~'UtJ~ 

ull1'Yl'~lJ~'Ull1ijtJlJf.I~flnfffl1l1'UtJ~ Levine (1988) 'UW::~t1~11fl1111~~1'U~I~lJ~'Ulh'li' 
.. ... ,J... d,J" '" ~ 

fl'U~1'UlJfl11lJ'UUlJ lJ1f)'UlJ f.I~~tl1~fl~~'UlJfl1U 1l1lJtJlJf.I~fl11flf)1I1'UU~ Schor (1988) 

'UW::~ Levine (1992) fff)1I111fl111~lJ~'Ul1U1U"lfln'lU'UtJ~fi1~1~ ri~f.I~'li'f.I~~ 
tl1~l~lJ~lJI~U~~tJ nufi1~1~~I~lJ~lJ111tJ'li 1 flU' ,*.u'tJlJ~1::~Ul1U 1tl~1nl1'UtJ~ull1'Yl'UlJ1f1' l1qj 

, 'U ~~ff111 m1lJ fl11 f.I~ ~'Uu~u1::I'Ylflff111!mlJlfl1'lh~iJ fl. fl.1970-1985 1 flUiifflJlJ~!1'U11 

fi1~1~iif.l~1itJu1::~'Ylnm~'UtJ~fllJnlJ lMfi1~H~',*'~lJfi1~Hm~tl11ui'11lJ~ lf1tl1mtlUlntlU 

" . " 
1::1111~ull1'Y1lrlJ'l nuull1'Yl~II,j~'UlJ1f1' 11 qjn "lfl 3 ull1'Yl' lJ~~lf1 ~lJfl'llrlJ'l lf1ufl1UfllJ1::~U 

fl11 fff)1I 1 , li'l'viln'U' lJ fl11 1m tlUlntlUfi1~1~1::1111~Ull1'Yl f.I~ fl11fff)1I1~U11 fl111~lJfi 1~ l~'UtJ~ 

ull1'YllrltJlntlunuull1'YlfilL,j~' 'UtllJ~u'nt1'ltlu~nlJ ri ~f.I~' li'f.I~f.I~~'UtJ~Ull1'Yll~lJ~lJ lf1u~ .. 
fl11lJ Vfll1 ~lJ 'U tJ ~ f.I'1f.1~ ~ 1i tJfi 1~1~ 111 tJfl11lJ fflJ ~lJ.fi 'U tJ~fi 1 ~1~ 11'1:: f.I~ f.I~~' ~'U' U~ llJ'Yl q 11 ~ 

fi 1~HU1 ::~'Yl n f11 .... ,r lJ fi tJl1U 1u~1n 11~~ 1ufi 1 ~H ~ ~ f)11ff1111UfllJ ~ llJ~ ii'YJ 'UlJ~ 1I6n; 1n 'U ~:: 
, 1'...... .d ,J ..: ... • ,J ... 
~ 1 Uf.I~ ~ f11 ~, .... lJ 'U lJ (111 f) fl11'Yl fl 'U ~ llJ 'U U lJ 'Yl1 ~ llJ lJ 1 fl 'U lJlI~:: tJ ~ 11 fl 11 '11U tJ f) 111 f)~ 1'U ~ fI '1 ~) 

'
~d ~ J ~ 0'" .,,,.d ~ J .:., 4 ~ J ," ~ 

lL~::N'1 'l'Yll~lJ'U'UlJ lJ1f)~ tJff1111Ufl11111Ufl1l1H'YlI .... lJ'U lJ lJ lJfl tJ fl11 , .... lJ'UlJ 'UtJ~fl1111~IUlJ fl11 

I q.::. .d~.1 
111U~ tJUII 'YllJ U1::ff'Yl1i tl1 .... 'Yl'~lJ'UlJ 'U tJ~fllJ ~llJ 
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~. ~ 

lHl mn flU a·n~u -j, f111 iirh~HLl~ fl~ 1-H)Q~ mlll11tnU hj '~ln~HJ1fl,j' tll,J(1 . , ", , 
,j11ff1Hh~1 f)11iiuH~~ ffl'Hm nJii~tlff ~rlm ~~1'U1VilJ~'U 111 tlfl11iifl'U ~l'U'li ff1lJ11 (Utl~v'U 

~ 

~1'U '~1 'U 1 :: V:: 11(11ff'U'l 11(1:: fln ~lVfh~H ~ ~ n1li1 'lf11j'U fi 1~ tlU 1111'U 1::~U fl1'Iffflll1111t1 

1h:: ffUfl11ur~ ~ ~ fl11 11t'l:: ili1 'lfri4 tI'lffll 'lfVff mYl f)1nh~l'U ~ 'li~~ 1V 

Konings and Walsh (1994) '~ffflll1f)11~lVfi1~Htl1::iYl1T511l't'l''U1::~UU~1111 
, .... 1 . . " d 4..9 " ..9", .. 'Uff1111'1ftl1W111m llVlJtI~11f11111~lJ 2 Ul1U1l1 fltI mtl1l1~l1H~1'U11t'l::lYltlff1HlLHlI~ 1I1'U .. 
f)1ni1~l'U , 'U f111 ~lvfi1~1~tl1::iYl1T5 fllYl 1~'U~~lm~lJl1'U11j'U t11'U l1d ~~ 1~ 1I1fl~ii~fllYl~ 
1~1J~'U 1I1flfl'U ~1'U fI'Ul1'U ili1 'lf1l1m 1V 1~~1~1J~'U'\JtI~u~1111 ,r'U fitl 0'1 ili1~i'u ~t'l 1~"l11T5111fl 
fll1~lVfh~1~1~1J~'U u~l1l1ll:: 1li ~lvfi1~Htl1::iYl1T5 fllYl , 'U f11'Iffflll1 1 ~t11'ULl U ~fll1~(111l1lj'U 
~11fl~ii~fllYl"tI~U~1111 1~w1~,j'tllJt'lU~1111~1'U1'U 993 u~l1l1' 'Uff1111'1ftl1W1~ m 1::111HU 

fl. fl.1973-1982 ffflll1f111lJff1Jli'U i'''tI~t11'ULl U~f)11~t'l 111 fiufi 1~ HLlt'l:: ii~111 tl1 g'Ul,j' 1'I11J 

l' ~ I • ," • ,,., I I ~.., ~ J d 
111lfftlU'i'l1V fI(1 fll111flll1YlU11 fll1 1I1VfI1l1H ~ ~111 11 ff1'UU U~f111~mll"tI~U1 II VllYl1J'\J'U 9I~ 

fftlll fI ~ tI~ fi U VI q II Q rh ~ 1 ~ tl 1:: iYVI T5 111Yl 

1 tl'1 V U Iii V U (fi 1 ~ 1 ~ tl 1:: iY 11 T5 111 Yl) 11:: 'Vi 1 , ,.r 6 ~ 1 1 fl 1 1 1 fl 'U tl t'l 11 tI tI fl 111 fl ~ 1 'U 111 fl fl 1 1 'Vi 1 fi fl 

flt)1::1UVU"tI~u~1111t'l1lt'l~111t1 ili ~llJ11'U1fifll1qllQfh~1~tl1::iYl1T5mYl'\JtI~ Shapiro and Stiglitz 

(1984) 11lV i ~1 ~6~ 11 fll1\1 fltlt'lfl tI tI fl1l1m1'U 1I1fl fl 11 'Vi 1fill flt)1 ::IUVU" tI~ U~ 11V11lj'U ~ 1111 f)1 1 ~ 

11~~1'U 6~11fl11tlt'lflfl'U~1'U tltI fl Llt'l::tl1::ffUfl1'IW 'Vi1~1'U flt'l fl1'Iffflll1't'lU11 fi1~1~~~ ~fl11 

l~ltIl1.J1VUllivu'\JtI~ 11 ~~1'U l1d~lrltllliVUnU 11 ~~l'Ug'U'l , 'UU~11111~V1fi'U t1 ~~t'l 1,.r6~11fll1 

1 
" 

o..::t..et cvo J ~ .... I d 
1l'U (1 tIti fl1l1 flfll1111~1l flt) 1::1 UVUt'lll(1~ fI'U n'U'\Jv'U l1H1'U 1J 1 fl"lJ '\JW::l1 tI~ 11flln1~ ~1'U11 ~ ~ 

.., d 01" "" 1"''' 11 t'l:: tI~ 1 1f111\1 fltl t'l 11 tI tI fl 111 fl~l 'U (Layoff) 11 ~ ~ 11:: 111 11 fllJ lJ 11 H ~ ~ 11 VI 11:: ~ ~ 1 'U t'l1l M Il t'l:: 

fI'U ~1'U ~iitl1~~llJ U'tI vfl11iYuiJ iill H ~~ 11I~ 1I::~~1'U lJlfl fl11 ~~fftlllfl~ tI ~ nuVI qllQ fi1~H 
~ . . 

tl1::iYl1T5fll't'l lJ tlfl1l1flU fll1li1 1 ~~1'U ~lVfh~Hff ~fl111 1 ~~ 1'U UlJfitl'U,j'H1J1fl 1I::'Vi11,.rfl'U1J1 .. 
ffllm ~ 1'U ~ 1VlJ1fl~ 'U ff11J11 mi' 1l1~tI flfllJ ~ ~ fl 11 'II alJ fl111,j'llJ1'Vi 1~ llJ ~1'U 1 ~ vii'ii tll1j'U n'U 1 ~ v~ 
ff11J1Hll1flfftlUl1qllQfi1~1~tl1::iYl1T5fll't'l'\JtI~ Shapiro and Stiglitz (1 984) 1~fitllJ,j'wi'1l11l'U11fi 
" "'1 ~ ~ dt" .......... "'i . . d d 4 !:'I " 1" '\JtllJt'll1 'If llJ fll1 I1flll11lJ 'U '\J tll,Jm::llUlJ1111111 lJfltI VlI:: lJ fll1 lfllJ1 1U 1 1lJl1 1 til u 1l1~tJl1"::~ tI ~ 'If 

." 1 d" ..9 '''1 ~. nCllfltllJ'\JHlJ1'U lJfll1lfllJ'\JtllJm't'ltl 'If 'Ufll1l1flll1 .. 
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ff1111U Huang, Hallam, Orazem, and Paterno (1998) 'l<ffn1l1fH't'IJU~m1~lV 

fh~HtlnffYl~fl1~ 1lt'!~fHl'IJU'Hl9111m1iH~llJ,jmmA~1I'lJU~~1I~111m1lJ 1~V'~LLUU~1t'!U~ 

~ 'Hli'lJm1A~1I'lJltlIlUU Translog lJ1Vi1m1Y1~~UUnU'lj'm.!t'!'lJU~~1I~111m1ll'I~~Ult'!'lJ11i~ 2 

9i'1'lJtl1~lYIfI'~111!mlJ~m iJ fl.fI'.1968-1991 1~mhlJ'lJu~inf1l'Iffmn 1I<uu~UUf1l~lJ 2 ~lJ1IUlJ 
" " , .a.., d d sJ ~. I "Q '~t:v.<Clit. ~ Q.f, "1 . flU 'lJlJ1IUlJYll1lJ~ 1IU~f111U1iU1V11fl1~1~YlfllJ~llJ ~11U\1f1~~11W1~lnu~~t1 ~U1~ ~V"~YI1 

". . 
f111 tl1~lJ 1W ri 111 1f1ll UU~lt'! U~~~ ni'lJ ri 1~1~ {U UU ~ 1t'! U ~ij \1 f1ll t1n~u 1 lJfl111 1ij ~ nt'lll 11 t'!lV~U 

miiL'lflJ Mincer Type Earnings Function 111U Log-Wage Equation 111U Wage Function) ~~I~lJ 

llUU~lt'!U~~~I~lJ 1~v Mincer (1974) ~~U~f1l'IU~U1vi1ri1~H~fllJ~llJ '1<1ul~lJm1~lVl~U 
.. , " '~.I ... ~".,. d , 

9lUULLYllJlJlJlJl!llV ~U1~'lJU~fllJ~llJ l~lJ f111nnll1 u1~~Uf111Wm~llJ llJlJ91lJ l~UYI~~llm 

ri1~1~UU f1l~lJ ~u~~hlJ fiu ri1~Hff1lJ~L~lJ f111~lV91UUU YllJlJlJ lJl! II V~~llJ11t11~'1< (ri1~H 

~ V1m W ~ 11< 11 1 nf111 1.1 1 ~ lJ1W ri 1) 11 t'!~ri1 ~ H ff1lJ ~1~lJ ff1lJ,j 1~1 ~l1i Hri 1 ~H1I ~ ~nUfh~l~ 

~V1mw~ 'I<~ 1nf11nh~lJ1W ri1 ~~ri1~H 1 lJ ff1lJl1 ,,~if 1I~V~ hi\1f1~fl11lJi1L~lJfh~H 
lh~ffYl~ fl1~ 1 ~vlilJ n Ld6~ ~ln unl~ lJ ff1lJ'IJ U~ th~l~~I~lJ f111~ 1V91UUIl YllJ lJ lJlJl!llV~'~ 

.... , "0 ~ 1" ci ~ , ,,,. ., ~ 4 ~ I l' <lICIt. q 

~llJllt11~ ~ f1llJlJ ~ C)f~f111Y111~~llJl'It1~~ tl11fl1 ~H~1lJ l1t'!~lJ t1UllJlJ fl1\JHtl1~~Yl1ifl1~ 
" " 1116'~ 1I~\1n~ ~l'IW1111nf111Y1~~UU~lJlJ~!llJ l1"~~lmhth~ Hli~~6~ff1lJ ij' tlm1~6u 

fl11lJfflJ~lJ £ nu At'! A~91';1lJnUlJlJllt'!~~llJ 1lJfllJ ~llJ 11lJO~ij1l 11 f111i1~~ llJ 1 lJ lL UU ~ 1t'!6~ 
",. 1 II 

~~ni'lJf111Aii91 1lJltllluu Tranlog 'lJ'iJlJ91ulJn~u~,ju 'tl1~vnuuu~1t'!6~~~ni'lJri1~Hn'~u 

~~ii"nllW~L~lJl1.JLLUU Semi-Logarithmic f1~11fiU ri1~H~~l~lJ9i'1U1.J1111lJ1I~iifhl~lJ Natural 

Log ff1111Uff1lJ 'lJU~IlUU~lt'!U~~~ni'lJ ri1~H ~~ '~u~~~mh~t'!~IUV~ 'lJff1lJ'lJU~11i f1l'Ifff11l1 

,j6'1.J 

. ". 
ri1~Hn Huang, Hallam, Orazem, and Paterno (1998) ,~,rlJ\1f1'~lJ~llJi~vnfff1111fl11lJLL91f1,jH 

'lJ6~ri1~H1~l1iH~91~111m11lJl1mV~llJ '~i1~~L~lJ~llJ'lJ6~ Krueger and Summers (1988) 

Katz and Summers (1989) Gera and Grenier (1994) LLt'!~ Gatica, Mizala, and Romaguera (1995) 

1..h~~I~lJin~~f1i1Ut'!~L~uil6'~lJlf1f1i1i1i'IJU~ Cappelli and Chauvin (1991) Wadhwani and 

Wall (1991) Ut'!~ Levine (1992) ~1~f111LmtlUlnvuij1l11ff1lJ1~l1iHri1~H'lJ6~u~l1Y1lnVUnU 
, , • tI 

ri1~H 1~vm~v'IJu~u~11Y1ijlJ'l 'lJ~91~111m1lJl~V1nlJU~1n111lJ~i1ff1lJn,jHUI~lJf111~lV 
I" _I q.Q ..:t 1 ~.::::rt.""" "ct . ..,,, . 4G.1 

fl1~ 1~u1~ ~Yl1i fl1~ C1f~ lJfl11lJIlJ lJ 111 ~Ilt'! 11~YlUfl1~1~ tn1l lJfl11lJ1l1l f111 Hf1lJ UH 1~ 111HU'Ill'YI 

, q Q,I .c::a" d.c::a., 4 _I ~. Q,I'" 
1~1 1~ LL1I t'!~U 1 llYi tn 1IlJ fl11lJ91 U~ f111 fllJ ~ llJ YllJ1~Vl U f111f1'f111 lLLt'!~ul~ ~U f111 W U91 f191 Hf1lJ ~ 

. " 
(1~~UlJlJ lJl! II vnU91 f1,j1~ nlJ) o~uli'1I~U~' lJ f.l91 ~111 m 1 lJl~t11 nlJ lJ 6f1 ~ 1f1ij 111f1l~lJ f111 fff1111 

" . 
fl11lJU91 f1,j H 'lJU~ri 1~ l~fllJ ~llJ 1 lJfl1~1 1lJlJ f111lJ1~f.l91 ~111 m 1lJ in u 11~' ~ ~llJ11t1l~uilu 1~,r f1 
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" . 
~~,rU m'il11-ff1u'Utl~fh~H'lh~ff'YIifln'i hW11hm~ Huang et al. (1998) ntYllJl'itWi1J1f11~':h . " . 
fh~l~liflU~lU 1~i'u\ln~1)l'iW llllniJll~fI'~U'l~ t)m1~1l~tl~ '~~~ffU 1 ~flliu li'hfh~1~lililU-ff1U 

~ l~'i~l1'h~fh~Nll~ ~n1Jfh~N'rWlfi'jWlilu fh~lnh~ff'YIifllvmltl 1~ l~flll~~ tl~lll' ul1lJ 

'YI~tYtlUfl1llJfflJliu i'nm"CI~ii91' UllU U~lCltl~Yl~ niu fil'i ~ii91 1IC1~~lll'iW l~Clfil'i'YI~ tYtlU 

II I ,. 

'Ii' U 91 tl U n tYtl~ Ir;tlli 11 d'~ 11ft 1 ~ l~U 'j ~ ff'YI i fllYlij ~CI~ tl~CI ~ii 91'11 tl~~91 tYll1 fi'j'jlJ 

tlril~ h lilu 1U91llJ'YIq~6fh~1~U'j~ff'YIifllYl111tl 1~ Huang et al. (1998) 1~',*Yl~nium'j~ii91~ 
. " 

tlQ' U1UIIUU Translog lu m'jU'j~lJ1Wftl 191tJ91llJli1~tli1J1f1 H'1u'Ii'U91tlUlIm1l ll~tl~ 1~~9IffU 
" " " 1 ~ flli U li1lft l~ N -ff1U 11 ~ ~ihil U th~ NU'j~ ff'YI i fllYl li~u 1)~ ~ tl ~~TU nnu 'j ~ lJ lW ti lllCl~ 'YI9ltYtlU 

". . 
tYlJlJ~!lU lllnllUU~ lCl tl~Yl~niu n l'i ~ii91 1 u'Ii'u 9ltlulitYtl~ntlu 191tJ1l1~ li' ,*IIUU~ lCltl~Yl~niu 

... 1 ., .d 1"· ..... ... '1 fil'jflCl91 Ul1111UU Translog lI'Y1U'YI\l~ 'lfIlUU\llCltl~Yl~n'lfUmmCl91 U1UIIUU Cobb-Douglas 

Huang et al. (1998) l,fIl1~~Cl1l ftl~1~~LilU-ff1U'Utl~lJUlJ'4~6~tYllJl'jtrl9l 1~IICI~ftl~1~t)n-ff1U 
..,J ~ d • 4.. I CIt. 4 • cv .1 1 ' 

l1U ~ UU mnlJfl1fl1llJ fl9ll'I ~U 9l tl ~CI ~Cl91lntlU \l ~ I mnu 111I1UU Cobb-Douglas 1) ~ lJ tYllJ1HI 

ui) ItYli tYlJlJ~ !lU ~11 ti 1~1~~ lilu -ff1U 'Utl ~ lJU lJ'4 ~ 6~ tYllJ1Hl19l 1 ~ nuti 1 ~ N -ff1U 11~~ if,ilu 

iJ\l~flm'j~ii91tlriNI~fl1nu1~ ~~ttl 1~lu~flU~I~ui9l'Utl~lUlIUU Translog fitl tl'4tyl91 l,fiJ\l~fI 
'" '" ...... "'~1', ... .tel(... .d .... .d m'j~Cl91tYllJ1HI 'lfU'j~ ntlU nu l1'jtl'YI9lll 'YIunu L~l U m'j~Cl91 C}f~L1JU flW Cln~w~m Yll~'YItYlfltlJ'YI . .. 

tYllJnt)~ \ll'iW 1 1 ~ 11 ftl~ N~lilu -ff1U 'Utl ~lJ U lJ'4116~tYllJl'i t)191 1 ~11CI~ti 1~ N-ff1U l1~~if, ilu 

iJ\l~flnn~ii91flUCl~tlril~nU111tl ,~ 

" 191 fill 1J U ~ lC1 tl ~ Yl ~ n iu fil 'j fli; 911 UIIU U Translog U tYllJ 1 'j t) 1 '*'YI9l tYtl U 

" . " 
fl11lJ fflJli U i''U tl ~ti 1~ N -ff1U 11 ~~u (19l flli \l ~ tl~ 1 u~ ~ ffU 11ti 1~ 1~ -ff1U UI ilu -ff1U 'II tl~ m 'j ~ lf1 

ti l~NU'i ~ ff'YIi fllYl) 'j1lJ~~iJ\l ~fI~U'l 1~1I n -ff1U '\Jt)~ft l~N~lilu fil'i~ lfl91 tl1J1l 'YIulJulJ'4116~ 

tYllJl'jt)19l 1~ iJ\l~fllJU ~lU1UflU~lUIICI~t191'jlm'j"i1Nlu ~ij~tl~Clflii91 ~~l1~~nnu'j~lJlwtil 

11 CI~'Y1 ~ tYtlutYlJlJ ~! lU \l ~tYllJl'j t) tY~ U 1 ~ 11 llli' \l ~ ~ 1Ia'1ti 1 ~1~-ff1U 11 ~ ~ifL il U ti 1 ~NU'j ~ ff'YI i flW! 

111tllilu -ff1U 'II tl~ft 1~ l~~iltlL ilu fil'j ~ lf19l tlUll 'YIU lJUlJ'4 ~ 6~ '~tYllJnt)19l 1~ 1 ~w~mnYlU11 
" 

ft 1 ~ 1 ~ -ff 1U 11 ~ ~ U I il U -ff 1U 'II tl ~ n 1 'i ~ 1 fI ti 1 ~ 1 ~ U 'j ~ ff 'YI i fll Yl \l ~ , ~11 fl 'j 1 ~ If ~ CI 'II tl ~ ti 1 ~ 1 ~ 

U'j~ ff'YIi fllYl1 lij ~CI~ tl~CI ~ii91'Utl~~91 tYll1 fi'j'ilJlJlml' tltJIYi fI~ 19l nlJ~~1Im l~lf fl11lJfflJliui' 

'Utl~t191 'jlnn11~~lu 11 ij~CI~ tl~CI~ii91tYtl~fla'tl~nu'YIq~6til~NU'j::ff'YIi fllYl111tl'U 191f1\l~ 1~ 
. " . 

11 lmnllLtYu tlllUU~ lC1 tl~ Yl~ niu m'j flii 91 tl ril~ CI~ It) fl9I1 r; tl fl1llJlt l' \llJln;i u 'i 1lJ~~tYlJlJ~ !lU li 

111m'j'YI9ltYtl1J lU-ff1u'Utl~1im'jffn~1~tl'U 
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" . 
fI~fllltlflll1'IJV~ Huang et al. (1998) 'Yurh fh~Hff1UlH;~lhH1'J'Ufh~Hlh'UYi 

l1'J'U flll~ 1Vfh~ 1~111:: ff'YIi flTYf mh1fi V ti 1~ H ff1'U ~l1'J'U fl11 ~ 1V91 V Ull 'YI 'U l'l 'UlJl-j 116~ ff1lJ1 H'rlll 

, ~ll ~:: ti 1~ 1-3111:: ff'YI i fl1Yf ii VI 1'J 'U 11 \l ~ V flll fI~9\ tl 'U~:: V d H n'U i li ff1lJ 1 HIU U l1lJ n'U l1'J'U 11 \l ~ V 

flll fI~91l~V1n'U i~ 11lVff1'U 'IJv~ti1~1~111::ff'YIifl1Yfif uml'Yil 1 ~ fI~ fI~9\ l~lJ~'U 'IJW::~ti9\11flll 
'h~~ 1'U ~ ~ ~~'U ~ U fI~ri 11 ~ fI~fI~9\ ~9\ ff1'H m 'HJl ~lJ~'Ul 'If'U n'U ffVlltl tl' V-3 nu'YI qllati1~H 
.1 .... ci .. ,~~ • ~ .: 
ul::ff'YITifl1Yf"b'~ff1lJ1H'IVTiU1V ~~1VllUU\l1~V~ Shapiro-Stiglitz Shirking Model flllfl11I1flll1'U 

J "d • • ~Q.I 4 • 

'If' 'Hllf'U 11flll111::lJ1W flll11 UU \llllV~Vl~ fl'lf'U flllflll9\' 'U,11uuu Translog llflJ1::fflJfl11flll 

11nlJ1W fll1LlUU ~lllv~Vl~ni''Uflllf1~9\' 'U ,11uuu Cobb-Douglas l~V~\llflff1lJ1HI~ lJ\lU' ~111'U 
,11 ff1'U ~11'J 'U ti 1 ~ 1~111:: ff'YI i fl1 Yfllll:: ff1'U ~11'J 'U ti 1~1~~11'J 'U ~ 1V9\ V Ull 'YI'U l'l 'U lJl-j 116~ ff1lJll (1'111 

'~I1'J'U1111~Vfl11f1~9\~11~V1n'U'H1V ili 

Hsu (2005) '~tlflll111 i~'H1'Uuti1~1~ff1'U~(lVfl11 "Wage Premium" 119lflri1~ 

n'Ul::'H11~~9\ff1'HmllJ'H1V ili lm::v:: hl1'J'U11\l~v~ri1 1~ Wage Premium 1::'H1H~91ff1'HmllJ 
I .... 1 1 ,., " ~I 1 d " Q I I 1'.J I , 

119\fl9l1~fl'U llV 'If'IJVl,jllu tl.tY.1978-2000 llVlJ'lJVfflJlJ91!1'U11 tl1'IJ1~'YI1l91fl91Hl::'H1H 

Q' .:t .. I "Q.I 
~91ff1'HmllJlflll\llfltl11lJ1l9lfl9l1~'IJV~ Industry-Specific Productivity "b'~ul::flVmI1V 'YIflll:: 

" . 
1 \l Yf 1:: 'II V~~ 9\ ff1'H m llJU'U "l (Industry-Specific Skills) 1l1l::tl11lJ ff1lJ1HI'IJV ~~ fl~ l~Yi 'liff1lJl'HI 

ff~lfl9l'~ (Unobserved Workers' Ability) fllltlflll11~,*llUU~lllV~ lYf 1 U'YI (Probit Model) l'U 

" " 
flll11nlJ1w ti 1 fill fllltlflll1tl i'~u YfU11 Utl11lJll9lflri 1~'IJV~ti1~1~1::'H1H~9\ff1'HmllJ111 ~ 

llll::tl'U~l11~v'U ~1'U \llfl~9\ ff1'HfllllJVdH'Hrl~ i 11~~91 ff1'HmllJ~'U \l::U Wage Loss lJ1flfl11111fl 

fll1lJQJ1UVl1flll::mYf1:: (Industry-Specific Skills) ~ff::fflJ1'U~91ff1'HmllJl~lJ\llfllh::ffUfl11W~ . " 
U u'UfiV\l:: i~i'Uti1~1~1l1lll~\llfl~1'U l'Hli lYfl1:: 1liul1flll::m m::' 'U~91 ff1'HfllllJ l'Hliu'U flll\llfl 

Industry-Specific Skills ~ uri 6ti 1~ H ri 1 1 ~tl 'U ~ 1'U ~ ~ fl11ll9\ V V fll~ V fl \l::'H1~ 1'U 1 'Hli1 'U 

~9\ff1'HmllJl~lJ lYfl1::11:: 1~fh~1~~~fl11flll i 11'H1~1'U 1'Hli1 'Ufl1tl~9\ ff1'HmllJ~'U"l 

\llflflll11l Industry-Specific Productivity m;~\llfl~fl11llll\llfln'U nJ1vulYivU 

1::'H 1H v~l 'U ~9\ ff1'H m llJl~lJ'H lV 'H1~ 1'U' 'U ~91 ff1'H m llJ 1 'H li tl'U ~un flll::1 \l Yf 1::~ 1 ff1lJ11(l 

111~v'U' 11ri1~1'U ~9\ ff1'H mllJ~'U' ~ llri fI'U ~ Ul1flll:: ~ ~\l::1~6 fl'H l~l'U' 'Hli' 'U ~9\ ff1'H mllJl~lJ . . 
1 d Q ~.., I 1" dd... '" I " 9\V Pre-Displacement Wage Premium 'YI~~\llm1'U11llJ\l::lU'U911'1f1V 'HfI'U'YIlJ'YIflll::~~ 1ltl1\l1~ 

lJ~fl11l~lJlrl6 111ffilm ~1'U 1 mJ1 'U~91 ff1'HmllJl~lJ lYfl1::iiv11 Wage Premium l1'J'U~11~ 

Unobserved Worker's Ability J'Ufiv Wage Premium 11'J'Util91VUll'YI'Ul1flll::mYf1::~U'lJV~fI'U~1'U 

11lJii~tl11lJ ff1lJ1l (l~ 1liff1lJ1H'1 ff ~lfl9\ 1 ~ 'IJ6~tl'U ~1'U 1 ~Wtl'U ~ 1'U~ V V fl \l1 fl~9\ ff1'Hm llJ~ti 1~1~ . .. 
do • d .c:I I" 0 

~ ~\l ::lJtl11lJff1lJ11 (llJ1 flfl11fl 'U ~1'U 'YI VV fl\ll fl~9\ ff1'H m llJ'YItl1\ll~9\ 1 
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~~,i14 til~H~u~n~1~1~111H~91n'111mnJL~14fHllJl~lnml~ltJfh~1~ri114~ 
i1 tJn1l "Wage Premium" ~'~14 ml ~ltJ~ tlUU'YI14fl11lJn'llJlltl'Utl~fl14 ~114~ '~n'llJlltlff ~1f191 1~ 

(Unobserved Workers' Ability) U"~l1nll~mYn~'14lI~"~~91n'll1mllJ (Industry-Specific Skills) 

.J I" , ,I, ,,4 ~ 'f ,., .1 <CIt. <Cil 

'II tl~fl14 ~114 'If ~fll~ l~ n'114 14 lJtl tllU14 ml ~ltJfll~Hul~n''YI1i fll'Yi 

I " ~ ~ " oCt .1. 4 ~ <CII.CLI .J," " " fll~l~Ul~n''YI1ifll'Yi ~~91tl~lJ1l19Jf·mlJln'U14 nm1fltll1lmllJ~ln~1141~tJ'YI 91'Y1U'YI114lJl'UH9114 . 
'';lJ~llJ1itJ'Utl~ Cappelli and Chauvin (1991) Wadhwani and Wall (1991) L1"~ Levine (1992) Yi 

, ,*ri1lJ~H'U tl~til~ H' lJU1fl'YI1Yi tJUnunutil~HI ~~ tJ'Utl~U1fl'YI~14' lJ ~91n'111 nnlJ'~tJ1nlJ l~lJ 
" tI I 

nll ~ltJfh~l~Ul~ ff'YI ifll'Yi ~~ ,~u 1,;Jtl~tltl~HV~ l'Yill~til~ Hri114~ l~U lJ tll~l~lJ ml ~ ltJIl1tl 
" . 

91 tlUlI 'YIlJ 11 flll:;1 ~ 'Yil~ 'II tl ~fllJ ~llJ U lJ'1 111 tl 1 ~ lJ m 1 ~ ltJ~ tl UU 'YIlJ fl1llJ n'llJ 11 tl'U tl ~fllJ ~ llJ Yi'~ 

n'llJlltlff~lfl91 1~~I~lJ 1A' 'UW~~~llJ1itJ'Utl~ Huang et al. (1998) ~',*lIUU~l"tl~Yl~nilJtil~l~ 

lJlli 1 ml tlim tJ1lti l~l~~fllJ ~114 1 ~ lUI ~ lJ fh ~ l~~ ~ltJ91 tlUU 'YIlJ '114 lJ'411V' 91,j'1~'U tl~fllJ ~ llJ ~ tl 
I ~lJ" lJ 1'YI H ml flfllll~iifl1llJU 11~tl~tllJl flfl1l t) mf~, lJ ml~ ~::~ fl1llJ1lti 1 ~1-3 t) flri1lJ,i lJl ~lJ 

" ml~ltJtil~l~Ul~ff'YIi fll'Yi111tl'~ n'~lil mlW~llW lfl1llJfflJilJ ti''Utl~th~1-3ri1lJU lJ nutil~l~ 

ri1lJ ~1~lJ ml~ltJ91tlUlI 'YIlJ'1lJlJ'411V~n'llJlltl191 '~1lii~,,~m.m~il~1l1ijtllJ nlJ111tl 1~ntllJ ~-3 
" 

l1lflii ~,,~ tl~" ~il~ '~1l1ijtllJ nlJ ~ -3 ~~ n'~U1l ti l~ 1-3 ri1lJU lJ'~lJ fil ~ l~ Ul ~ ff'YI i fll'Yi U"~W ~llW 1 

" ~,,'Utl~fi 1 ~ HUl ~ff'YI i fll'Yi~tl~,,~il91 ~ tl , U 1I~ 11l flfil~ Hri1lJU lJ ii ~,,~ tl~" ~il911l1 ijtllJ nlJ nu 

ti 1~1~~1~ lJ ml~ltJ91tlUI1 'YIlJ '1lJ lJ'411V~ n'llJ 11 tl 191 1~ fil~Hri1lJ,i 14 ~ditll~lJ fil~1~ri1lJ ~1~lJ 
ml~ltJ~tlU"'YIlJ'1lJlJ'411V~ '~n'llJlltl191 '~~~iitlQ~1 ~n'tl9l~"'tHnmllJ1itJ'Utl-3 Hsu (2005) 

" " . 
, lJ flll1 \l tJfl 1 ~ U U~91~ -3l1lJ 1 tJYi ~ ~ flfllJl1ll1 UU~ 1" tl~ ti l~ l~ U n ff'YIi fll'Yi ~ ~ 

n'llJlltlUllJll ,*tlimtJ'Yit]~flnlJml ~ltJfil~ l~fllJ-3llJ' lJ ~91n'll1mllJml ~il91'Utl-3U ,)~''YIfl'' 'YItJ 

'~111tl'~ ~~~lflml'Y1U'YI1lJ~llJ1\ltJ'lJtl~91~~llJlJl 'YiU1l nflllflfllll'Utl~ Huang et al. (1998) 
. . " 

'~lJnYi~Yitl91 ''Yill~iim,)W~l1WlntllJ1l iiml~ltJfil~HU1~ff'YIifll'Yi111tl'~ ~-3UlJ flllflflln 

flf~if~~lilflllflfllll91llJnif i9ltJlIU~~lJ91tllJ'14flllflflllltltlm~lJ 2 ~lJ91tl14 ~lJ91t)lJmfll~lJ 
flllU l~lJ lW til" UU ~l" t)-3Yl ~ nilJ til~ 1-31 ~ tl ~ ~:: 1 A' ri1lJ 'Utl ~til~ l~~ 1 ~ lJ flll ~ltJ91 tlUI' 'YIlJ '1lJ 

lJ'411V~n'llJll tl191 , ~1I" ~ri1lJ 'II tl-3til~ l-3~'~lJ ri1lJ~ 1-31 ~11 1l-3til~ H ~1 ~ nuti l~ l-3ri1lJ ~'~lJ m') 

~ltJ91tlUII 'YIlJ'1lJlJ'411V~ n'llJ 11 tl 191 1~ rill1lU~lJ91 t)lJ ~ n'tl-3 Idt)~~lmll~ t)~m,)'YIllU1l Uflll . " 
~ltJfil~l~ Ul~ff'YIifll'Yi111tl 1~ 1"'::l1lnii ml~ltJfh~l-3Ul~ff'YIifll'Yiii~,,' 11' ~,,~il~'wlJ~lJ ~llJ 

'YIt]1l~til~Hul::ff'YIim'Yi111tl 1~ ~-31,*Yl-3nilJ fln~il91~t)Q' lJ ,UILUU Translog ~-3~t)I~lJ 

,U II UU~~ fl1 1, U 11 UU Cobb-Douglas II" ~Ulri1lJ 'Ut)-3ti 1 ~ H ~ ~ flll U ~ t)tl m ~ lJ ri1lJ 'II tl-3ti l~ l-3~ 
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, • ....d Q.I"I"')/ did ~ 
\I 1[J1ItlUIIl'1'U ff1'U 'IJ tl'l'YJ 'U lJ'411 [J'YI ffllJ 11 ()1~ L ~ltt'l:: fll\11'1 tl flff1'U l1'U 'I \11 fl'IJ 'U ~ tl'U II 1 fllJl'Y1~fftlU 

'I1lJflU ih~[J'YJ'U ~1'U1'UfI'U'Il'U Ut'l::t5'~11fln1H'Il'U 11iifl11lJfflJYr'Ui'tlm~t'I~ii~'lJtl'l 

~11 ffll1 fl'l'1 lJfll1 ~~ ~ 1 'U lh:: L'YI 1'1' 'YI[Jtl ei 1'1 h 1 ~ [Jrltl'U ~\I::~ \ll1W TYif1'Y11'1 Ut'l ::'IJ'Ul~fI11lJfflJYr'U i' 
" . 

'lJtl'lU \I ~ m l1 rllU liii~t'I ~ tl ~t'I~ii ~ \I::lilfll1'Y1~ fftlU fflJlJ~! 1 'U rl tl 'U 11fil ~ Hfl fl ff1'U 111 'U ri l~H 

lh:: n'YIi fl Tym 1 tl hi 1 ~w, 'U ff1'U 'lJtl '1U UU~ It'1 tl'll1t'1:: fflJlJ~! l'U ~ \I:: li 1 fll1 'YI~fftlU \1::11 ff~'1 tl d 1'1 

t'I::lfl[J~ 1 'Uff1'U'lJtl'l1liflllfffllll~ tl i 11 

. . ... OJ.... .. OJ ,,, ".1 1 
2.2.2 .:Jl'U1i1t1'tlft flll11fltl1 fllJfl1i1N I 'U1I'l'::1l1ft 'tltl 

\I 1 fl fll 1 'YIlJ 'YI1'U '11 'U 1 ~ [J ~ Nl'U lJ 1 1 'U 11 1:: I'YI f1i 'YI [J ~ U 1 lV 'I' liii fllHlllt:ll 

IlUU ~1t'1 tl '1ti 1~1'111 1:: nn i fll~ lJlli 1 fll1ffflll1 1 ~[J '11'U 1 ~ [J 1 'U tl ~~lritl1 tlUtil ~ H~~lJ 1 'U111:: L'YItT 
tI • ,II 

, 'YI[Jff1'UlJl fl\l ::fffllll 1 'U111::1~'U 'lJtl'l flllfhl1'U ~ti 1~ WU'U ~1 ffll1 1lJ'11'U 1~tlli 'YIlJ'YI1'U lJ lU \1::111 'U 

'11'U ~ffflllliri [J1 tlUfl11lJU~ fl~ 1'1'IJ tl'lri 1~ 1'1 1::l1 11'1~~ ffll1 fl'l' 1lJ 11 t'I::U \I ~[J~I11'U~ 1nll1'U ~ t5'~ 1 1 

'1' ~ 0 ,SId 0 Q.I ct ~~'''ct\1''O Q.I~ 
fll"l'1 C))''1ffllJl1()lJ1lJ1 'lHiJ'UIt'U1'Y11'1ff1l11Ufll1tTfllllf1H'U ~ \I'! L~'YIlfll1nU'YI1'UlJl ~H'U 

fflJl1lJl[J fllii Im::flW:: (2519) '~lilfll1ffln\ltil~Hm~[J'lJtl'lfl'U'I1'U H'FJUtl 1'U 

~1Iffll1flnlJ111::lfl'YI~H'l 1'UI'IJ~fl1'11'Y1~lJl11'Ufl1 iJ ~ .f1.2518 llt'l::~U11 ril~H1'U11~t'I:: . " 
~ ~ ffll1 fl'l"l'lJiifl11lJ!I~ fl~ Htl 'U miHlJl fl 1 ~[Jtli1J1[J11ti 1 ~l'1lill~ fl~ 1'1 tl'U U 'U tl fl \I 1 fl \I:: 111 'U 1 ~ 1 1:: 

~flllW::'11'U~!I~ fl~l'1tl'U 1'U!I~ t'I::lh::lfl'YI~~ffll1m'l'lJU"'1 V'Ilfi~\llfl\llflU \I ~[Jg'U'l i~l1rl 'IJ'Ul~ 
.1 .J " ." 1.1 ... "" " " • .... ~ 'IJ tl'l ff()1'U 11 1:: fltlU fln C))' '1()1~ ll'U 'U fl n 'U 111m tlU fI 1 111 1tll1 1'1 11 'U ff1'U \I 1 fl ~ (111'U ff()1'U 

.1 Q.. 1".d , I" ; I. l' 1.d d I 

u1::fltlUfll1'U'Ul~mfl) \I::lJll 'U1 'UlJ'YI\I::\l1[JfI1\11'1111fl11f11"1'1 ~m~ M 1~f1'IJtl'lfl'U'I1'UC))''1~U11 

~l1tY'II1t'1::I~ fl\l:: i~1util~ I'll ~m~~[J~ lfl11f1'U'Il'U'lI"1[J 'l'::~u fll'l'fffl 11 1 ~U11 1 'U~~ ffll1 m'l'lJ~ 

~HfI'U'Il'U~ih::~Uflllfffllll iliff '1U fl iiu'U 11 UlJ~\I::~l[Jti l~H~ lfl11ril~1'11 ~m~ ~[J ff1ff~ flll .. 
1m:: ~t'l111:: l[J'lI"ug'U '1 ~'1\11flflllffl11\1~U11 ff()1'U111::fltlUfll1~ii~tl Qtllff[J tlll111 1 ,rfl'U '11'U . . . t '" 0 .." 1 d 
\I::\ll[JfI1\11'1~lfl11f11\1H ~m~M 

il~'Ui' Yr1~'1f1fl'l' (2524) i~lilfll1fffllll0'lU\I~tI~iifl'YIi~t'I~tltil~H 

1:: ~ uti 1:: I'YI 1'111 t'I:: ~U U \I ~ [J~ii fI11lJ fflfi'ty ~ lil 111' ti 1 ~ 1'1 n l1 1 1'1 ~11 ffll1 m 1 lJ!l1I fl~ 1'1 tl 'U ~ 
I" 4.ct d, . I ~!1 Q.I " 

fI tl 'U 'IJ 1'1 \I ::ll1lJ tl'U ~t'I fll1 f1fllll'IJtl'l fflJl1lJl[J fllll llt'l::flW:: lJ11 \1::111 'U 11\1 \I [J'YI1'1 ~ l'U 'IJ'U l~'lJt:l'I 

ff()1'Ulh::fltlUfll1 1~[J 1 ,rll1~~t'l11t5'mlff1'U1::l111'1'YJ'U~tlItH'Il'U 1'U 1 H'Il'U 1my II '1fl111 H'Il'U 
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1h~~lIi 'lfl~Ylnr9i (2532) iA'ffflmU~itJ~u~"fimj'91'nfh~H'\JfI-:JfluHulu 

fl91n'll1f)'j'HJflfifllfl hwl~1~n'lJfll'Hl~OfltJ U~\1tJ~lhlJlYi~l'Hlll iA'un lYHY flltJ 'i~~U . .. . 
• 1/" , 

fl l'ifffllll 1h ~n'U fll'iW ~fI-:JflU nLfltJVil-:J1U 1 14 tl91 n'1l1m'ilJ1h~ Ifl YI UlJlnflU ~ 114 114 fll -:JnlfltJflflfl 

~lflfllHiN1Ul Utl91n'll1f)'j'ilJ~Vilfl~ ll"~~m.h~ ltJ'lfutU'l Ufimllflfh~N l1fimlflUfffl1:n 
" . 

~u-hi 1U 1h 111 rllU n'llJl'i ofln UltJrh ~l-:Jm ~tJfi fl1U 'A'ri flU oU'1-:JU' fltJ 

.. .. '" '" d i 1', 51 "'. 51 
U~UTi ~1~-:Jffm lltl~ ty'i'lftJ fl91~91'i~fJtl (2540) ~ L'lfn'lJflUfl91'ilfllllN91llJ 

llU1fi~~fI-:J Mincer (I 974) fffllllU~\1tJ~till1U~ril~N1lril~N\lflflnUltJ 1~tJi11l1hl~1h-:J lltl~ 

~U1l 'i~~Ufll'iffflll11h~n'Ufll'iWVil-:J1U (1~fll~liJml11~) ll'lff n'mUfll~n'lJ'in' i11lJ-:JViN1U 

fll~~ tl91n'll1f)'j'ilJ fllfl~fI~fllfftJ 91tlfl~~U'iltJ1Ul11f1n'1n'~fllHiN'l ~hjl,$ril~N U~tlfifl 
. " 

ril~N~fI-:JU~tl~1Jflfltll~tJn 1'il1ff,J ty1'i'iW'i::~1 (2548) fi'A'llln'lJfll'it19l'ilril~l-:JUlJll~ 

1,)(14 0'14 1 14 flU1~1lfll~U~tl~flril~Nfltil-:J i 'ili4mll' tJ1Iml~11''iltJ' ~~ ~tylfftJ~fI-:JU~tl~1Jflfltl 

111 fl fll'i I ~ UU 1 tJl11 fllJ~ ~ tl fll~ ~ lfl tl t19i 11191 ~ 'i 1 ~ 'iYll-:JU fl ~ -:J~" fll 'i fffllll n ~U1 lU ~ \1 tJ~ l-:J'l 
",,~ 1.)1 .III!f: Q,I 

~ 1-:J91 UlJ ~tl91 flfll ~ l-:Jll1lJ fI 14 flU 

" . 
'YINA'lU IUtyll1J1ff tyTi'UTi1W'If (2543) iA'fffllllfl1llJll91fl¥il-:J'IIfI-:Jril~H'UU~1 

t".d iJA:::t. 4 4. 0'" I l' A 4. ~ ~ 
Utl~fll~NUHW~fI-:Jll H-:J1U 'i NlJfI l~fll1lllU1Y1l-:Jflll1U~fl91'ilfll\JN~91 Ti'i'ilJ l1tl::mfl11ml~l1 

. " 
UlI \1 tJn U~tl~ fI fll'i till1U ~ril~N~9i Ti'i 'i lJ 1 ~ tJu n'lJ lJ9i! 114 11 ri l~l-:J ~9i Ti'i'i lJ~ 14 fI~O'U~~91fll~ 

U'i -:J-:J lUlltl:: fll'i'll tJltJi1'Y1Nlff'i1l! ii 11 ~tl fll'ifffllll~U1l 'i ltJ iA'm ~ tJ'IIfI-:J~ fl~1-:J'iltJ1UUmllJ 

1191 fl~ NO'U 91llJtJ'i ~Ifl Yltl91 n'1l1 flnlJ Vil hi' ~tltJ'i:: ltJ'lfu~~ fl ~ l-:JU H-:J 114 H1WfI iA' lU 

" . 
14 fI flll1U fI ~ lflri 1 ~ l-:J,j' 14 ~ilum llJll91 fl~ N 0'14 91llJl.h ::Ifl YI tl91 n'1l1 f)'j 'i lJ~ 1tJ lltl~ ~u 1 1 ri 1 ~ N 

tJ9i TinlJ'II fI-:Jtl fl~ l-:Jll 'i -:J-:J1U i 11liiflUfl1llJ 1191 fl~ NO'U 91llJtJ 'i:: IflYi fl91 n'1l1 fl'i 'ilJ 1 ~WUlI \1 tJ~u . .. . 
flYi n~"~ fI~tltJ'i~ ltJ'lfu~~ fl~l-:J' A'fu 1 UlJ fltJ 'i ~lflYltl91 n'1l1 fl'i'i lJtJfll~U l1lJ 1~lflll91 'i m 'i lJ fll'i rll 

ff911 flUUl ilY Utl:: fll'itJ'i~lJ-:J flfl fllHWltJi 1Y1l-:Jlff'i1l Iii ~'IIfI-:JU~ tl~tJ'i:: IflYltl91 n'1l1 fl'i 'ilJ 

" ~-:J U 14 114 fllnJi' U t191 'i lril~ 1-:J~9i Ti n lJ fl1'i ~~Yi ~ U W llllflflll~tJltJi 1Y1l-:Jlff'i1l! ii ~ 'II fI -:J ll~ tl:: 

tl91n'll1fl'i'ilJliJU l1~fl 

. " . 
1'iNflWl fllJtl~lJ (2543) 'A'fffllllril~N,j'U~hlU'i~UUlffnl!ii~'YltJ l~w 

d .d, " ~"OJ AQ,I :: ~4 I" :: ~. " .J tJ'i~l~UYlU In'U L 1I11"~lfltJ1'11f1-:JflUfll'i1~tJ 1 um -:JU flfl ~tl~fI-:JfllllN'IIU91191 fI fll'i~1-:J-:J1U C))' -:JlIlfl 
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,. . 
fl15ffflln 1~HJlhum.!"~1m'IJh.l'lh~iJ lU1'.2534-2542 lJl'Yilfl15nntJULlitJu 'Ytu11 Th~wu'U~h 

lh~:all'Ul')1tJ~lJ111 l!l'U (Benchmark) , 'U fllltif ut1m1Th~1~'lJij~l1l11tJ'l fi~ l'Ytl l:;Th~Hm ~tJ 
,. . 

l 1tJ1~ ij'U l'U In fl Ul'J fl ~11 rr111 fl'j nWfll~'Ufl1fllflll~ l fl'jllJU l:; ~U ~ ~ fl1 1Ti 1 ~ 1~t\J 'U ~ 1 l ltJI~ fl'U II":; 

'U flfl~ 1flif, 'U fll ltifuTi l~ 1~'lJfl~ml1tJ~l fi~~ufl15tlfut111l1Ti 1~ l~'lJfl~ll l ~~1'U 1l1' rrijflfltl'fl~nu 
., 0 " 1.4 ~ 0 iJ<ttl ",oJ d t1l:;rrufllHIl11l~1'Ufl1tJ flt1l1flfl fl'U'YI'YIH1'U'Ul'Ul1t1ltJ lJ l::rrUflllW 'Uflll'YIH1'UlJlfl'IJ'U fl 

i fl"fl1 iJ"l1 'Yt'YIV (2544) fffl1l1iJ\l ~tJ~UfI"91 ij flll n111'Ufl t111l1Ti1~Hl::1111~ 
III ~~l'U'lntJIm::u l ~~1'U l1tY ~''U fi\lfllHiflrrl1~ 1 'UI'IJ~ fl~ ~1'YI'YtlJ111'U m 1 ~ltJ1~lIuurrflutnlJI1I'U 

Ifl~ fl~lifll 'U fl 15 fffl1l11~ fl rrflUfIllJlI H ~ 1'U1I"::'UltJ~ H ~ ~'YtU11 iJ ~ ~ tJ~UfI" 91 fl flll n111'Ufl t1~ II 

," , ~ '''' i" I tI ... fll~HIIH~l'U 'Ufl~flllflflrrlH 'U1'U~fl~~I'Y1'YtlJl1l'Um ~lIfl I'Ytff l::rrUflllWl'lHl'U flll 

~fl flUllJl1 flll:: 11"::~ 11111 1-1 ~~ 1'U 'U flfl~lflif ld fl~ ~1 flI 'Ytffll1 'U iJ ~ ~ tJ~U fI" ~ flflll n111 'U fl t1~ l 1 

Ti1~ H ~~lltJflfffl1l1l::111HI1 H~l'U 'Il'lmm::11 H~l'Ul1 tY ~ fI" fl15fffl1l1'YtU11 iJ~ ~tJ~UfI"~ijflll 
n111'Uflt111l1fh~1~1I H~l'U'Il'ltJ i~lIti t1l::rrUfl15w l'i1~1'U flll~flflUllJn flll::Il"::~lll111-1 ~~1'U 

, 'U 'UW:: ~ iJ ~ i tJ~U fI"91 fl flll n 111 'U flt1~ l 1Ti 1~ HII l ~~ 1'U l1tY ~ i ~II ti 

t1l::rrUfl15wl'iH1'U 

1l1fl~ i ~l'lU1'l1'U ~1'U ii m~tJ1nuTi 1~1~ 1 'U1h ::11'1 ffi l'ltJ1 'U fl~ ~ ()~Il,r \l:: hju 

flll fffl1l1 fI" 'Ufl ~ Ti 1 ~ H tI n ffl'l n fl1'Yt ~ U ~ fl fI" flii~ 'U fl ~ ~ ~ rr111 fl'j l lJ 119i ~U flll fffllJ 1 () ~ iJ ~ ~ tJ~ 111 'U 

Q.I • ," 1 1" CI.I I,., d 't1 .-'0 Q.I cf 
~1flll1'U1Ifll~H 1ItJ 'Il'rrlJflllflm1fll~HC)f~'YtU111'Ytff l::rrUflllW l1ln'U Lm::l::1IUflllfffl1l1 

,. ,. . 
UfI" 1l1'l::~Ufh~1~1I11 fl911~n'U 'Uijfl~lflU V~'YtU11Ti1~1~t\J'U~ 1111'UL~tJ~lJ111l!1'U 1tH11l n111'Ufl 

,. 
fl 1~ 1~'IJ fl ~1l l ~~l'ULyj 1U'U 1 'U fl15fffl1l11111UU~ l"ij~tll~l~t1l:: ff'YIn fll'Yt~:: rr1lJ15ml1lJ l' ~fl nUltJ 

,. " 
'Ytq~ fl'jllJ flll ~ 1tJfl1~ Hfl'U ~1'U' 'U ~~ rr111 fl'jl lJflll flii1l 'Ufl~t1l ::11'1ffi l'ltJ i ~111fl i~' 'Uflf ~U ~:: 

fffl1l11 fl tJ' ~Il UU ~ 1" fl~~ ~ ni''Ufl l~l~l~flIWflTi 1~ l~flflfllll'U rrfl ~ ff1'U fi fl ff1'U 'Ufl~Ti 1~1~~ ~lfl 
11 fl UlIl'l 'U l'J 'U lJl! lIV~ rr1lJ 1 Hl'lfl , ~II ,,:: ff1'U 'U fl ~fl 1~ H ~ 111 'U ff1'U 9l1~ l ::111 Hfl 1 ~ 1~ ~1 ~ nUfl 1 ~ 1~ 

ff1'U~11I'U flll ~ltJ~ flUUl'l'Ul'J'UlJl!lIV~rr1lJ1Hl'lfl ill (Wage Premium) ~~:: i1l111Lfl1iJ~ ~tJ~LlI'U 
"1 " " 

~ 1fl nUltJfl 1~ 1~111" 1uli i II ~ 1flflll l'lU'YI1'U ~ 1'U i itJ 1 'U fl~~ lJ 11 ~ 'U fll l fffl1l1fl f ~u 
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UYl113 

.... "" "" 3.1 11inl'lH01l1 

tI tI 

1 lJ fl11frfllJ lfl1' ~ii ~ tl~fl11l'l~H"tllrh IIUU~1"tl~fh~1~1.h~ ffl'ln fl1l'H)~ Cl'llJlltl'l11lJl 1 t 

Un1JltJ'YH1~ mllJfl11~ltJfh~1~fllJ HU 1 lJ ~~ Cl'lli mllJfl11 ~~ ~'U tl~lh~1l'l ff1 'YI tJ 1 ~ li lU ili 11ltJ\)~ 

li 1fl11 frfllnri tllJ ':hij fl11 ~ltJfh~ l~lh ~ ff'YI n 1l1~ 1 lJ ~~CI'lli m llJ fl11 ~~~'U tl ~11 1 ~1l'lffi 'YItJli 1 tl 1li 

mo~u'h ijfl11~ltJfh~1~111~ff'YInlll~ \)~ i~frfllJl'h ~",,,u~fh~1~111~ff'YIn fl1~11",~ti~11fl11 

i1~~llJ ijfl11lJfl11lJfflJl1lJ1rti'u~"~~~"tl~~~ff1limllJ 11JlJ i 11~llJ'YIqlJ~fh~1~111~ff'YIn fl1~ 
tI 

liltl ili 11ltJL1U~nOllfrOlJ1Utlm1JlJCI'u~",hlJ ~~ii 

3.1.1 0l~11f1~1::111;~'YtnWlJl (Descriptive Method) 

1 lJOll11m1~li'ri1lJlf \)~11 U~li101111m1~li'I1JlJ Cl'tl ,UY1lJ titl ri1lJmm1JlJOll 

11fl11~li''Ii' tllJ" 1 lJlIUU~ l",u~li ~nilJfh~l~ l~tl 1 11'm1U()~'Ii'tllJ"'1~~CI'u~i1~111 11 1 ~'I11lJ1 1 tl lJ 
~ ~ 

llUU~l"'tl~ tlliil,rlJ fh~H tll~ 1~~Ufl11frOlJ1 ij"OlJw~l,rlJilli~dtltJ~91Cl'llimllJml~~9111l 

ijfh~l~ 11ltJm ~tJ~ ~ty~ li~dutJ~91Cl'llimllJ lflih~y)umlfrmnm ~tJ~ ~tyfl fh~l~ 11ltJLil ~tJ"tl~lI~ 

"'~li ~dutJ~91 Cl'lli O1llJ fl11 ~~~ll1JlJ 1 'Yh lfl 11JlJ~lJ ri1lJ ~ Cl'U ~ \) ~ 1 1JlJ fl1111fll1~li' 'Ii' tll;!'" 1 'U 

1IU U ~ 1'" tl ~li ~ nilJ 011 ~~ 91 1 ~tl 111' 'YIl11J () ~ 'Ii' tll;!'" 1 ~~ Cl'U ~ 'U tl ~~ 111 11 1 ~ H'l ~'I11lJ1 1 tl lJ 
tI • 

1IUU~1"'tl~ , ~1Iri l;!"'fh~"~~91 ih~tJlllJ ~llJ 1'UfI'U ~llJ fh~l~l1 ~fftl~ri1lJ Yi'~ \)101lUU ~ l"'tl~ 
tI 

li~nilJfh~H 11",~ti9111011i1~~llJ i111~"'~li~dutJ~~CI'llimllJ011~~911~~U'Utl~~111111lli~lii 

ij" OlJ W ~l1JlJl,rlJ' 1 li~tltl tJ~91 Cl'lli 011lJ011 ~~91 lflijl;!'" ft1~"~~91 ~ ~q'1l li~ dtltJ~91 Cl'lli 011lJ 

fl11~~91 11lij~llJ llJfllJ~llJ ~ ~ty~ 11JlJ~lJ 

Q. ,~ -~ 
3.1.2 Olnlfl~l~l1l'ti'~1J'nI1W (Quantitative Method) 

tI tI tI 

rl1li l' U 0 ll1Im1~li' ri1lJ ii \)~1l U ~ 0 ll1If111~li' U tl nl 1JlJ Cl'tl~'Ii lJ 91 tllJ ti tl 'lilJ~ tl 'U 

111 O\)~ 1 tllUU ~ l",u~li ~ nilJ ft 1~ 1~ 1 ~tl11f111~ li'i1 til ~H~ ~ltJ 1 11'UrifllJ ~1'U 1 lJ ~91 Cl'lli m llJ 0 11 
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.. ~!1 ... , " ~ ... • ~. , " , , " ~ 'i'" , " 
fHI91lJ1J~HW VllJHllJlJ911nll1lJfI C)I"HJ::m l1ff1m'HlL'lJ.:Jfl1~1 ·H)tln'lJlJtH).:Jff1lJ fllln fmm 

I .J ~. -,.J IV i" .,., ." " .cI • .J ~ 
ff1lJ 'YIllJlJ nl'HlltJ91 tllJll'Y1lJ lJlJlJl!lW'YIff1lJl'Hl1V1 VI (fll~ 1.:JYW1 m W) lHl::fll~l.:Jtl nff1lJC)I'.:Jl1JlJ 

I. I I ~ A.., • p tI"J.od. 1 ." . d 
ff1lJ911.:Jl::1111.:Jfll\JH'1HnlJfl1\J1.:JYW1mW C)I'.:J"mltJn11 "Wage Premium" VltJfll'11.:Jff1lJl'I 

~ ~ 

,1jlJ Wage Premium U '1::\lm1'111W11111jlJfh~HUnffl'lnfllYj111tl'U m;.:J~lmhrh~l.:Jl1.:Jfftl.:J 
~ 

tY1lJU i U~ 1lJ'YIfI fftllJfl11lJti'lJ~lJ 'Ii nlJ ~~~i;91 , lJll lJlJ ~ 1~ tl.:J Vl.:J n i'lJ nlmi; 91 11~:: Vi HI W l~ln~ll 
~ , . 

f)lll'1f1 fftllJ fflJlJ~! llJ , lJ ff1lJ" M 'lilJ 91 tllJ n fftH '1::' oMll lJlJ ~ 1~ tl.:JVl.:J ni'lJ n 11 ~i;91 I ~ tl1lm 1::,.f 
~ . ~ 

fl11lJ ti'lJ~lJ 'Ii" tl.:J fh~ 1.:J l1.:J fftl.:J ff1lJ n' ~"Il n nll U 1 ::mw fi 111 lJ lJ ~ 1~ tl.:J Vl.:J ni'lJ fi 1~ 1.:J' lJ 'lilJ 91 tllJ 

mn 11lJO.:J iJ~~tJlJlJ ~llJ1lJfllJ.:J1lJ 11~::t19111nll1H.:J1lJ 11ij~~91m·w~i;91"tl.:J~91ff111f'lnlJml 
~ ~ 

~i;91' lJ Ul::l'YIffi 'YItJ111 tl'U 1 VltJ~:: i~l'i1f)ll'Y1V1 fftllJ fflJlJ~ !llJ11fi1~1.:Jl1.:Jfftl.:J ff1lJ 11 lJjj ~~~tl 
~ , 

~~ ~i;9111 91 n9l1.:J nlJ 111 tl iu 111nfi1~ Hl1.:J fftl.:J ff1lJ jj ~~ 91 tl ~~ ~i; 91111 ij tllJ n lJ ril ~ H ri1lJ nl 1jlJ 

4 ~ ." ci I tid, , ... '" I '1' ~ Wage Premium '1::0tlllJlJfll~Hl'I~ltJ91tllJll'Y1lJlJlJlJl!lItJ'YI lJff1ml01V1 fI 1191111nfll\JHl'I.:Jfftl.:J 

ff1lJjj~~91tlfW~i;91119lf)911.:JnlJ fh~1.:Jff1lJ~l1jlJ Wage Premium '1::iim1jlJfi1~1.:JU1::ff'YInmyt 
~ d i 1''' , i.I' , " .1 .!I" ... , ~... ~ !1" 
C)I'.:J n~:: ~yt~ 11W 191 tl 1J11~~" tl.:Jfl1~H1Jl::" 'YIli fl1ytLL~:: tl9111mnH.:J llJ C)I'.:J om lJlJ fftl.:J1J ntJ . ~ ~ 

thfityn~tl.:J f)llffnll11 1 l1.:Jfftl.:JiJ '1 ~ tJuij~~9i tl~~~i;91lJ 1 m! tltJIYi tJ.:J' Vlll,,::ij nff'YI1.:J fftlflfltl' tl.:J nlJ 

'YIqllQfi1~1.:JU1::ffl'lnmyt111tl iu 

n 11 ffnll11 l'Y1qllQ fi1~ HU 1:: fi'YIn fllyt ff1lJ11 OU1lJ 1 L '*tl n1Jl tJl'l q~ n 'j llJ n 11 ~ltJfi 1~ H .. .. 
fllJ.:J1lJ' lJ ~91 ff111 mllJf)ll~i;91"tl.:JU1::l'YIffi 'YItJ i~111tl iUL lJfl i'.:Ju , oMLLlJlJ~l" tl.:J' lJ nllffnll1 2 

IIlJlJ~ l"tl.:J 1 VltJlI lJlJ~l"tl.:Jm n fi tl II lJlJ~l~ tl.:JVl.:J ni'lJ fi 1~ 1.:J ~\l n U1lJ1' oMl~tl1lm1::,.f 'hfi1~ 1.:J~ 

lJ 1li''YI111 tlff01lJU1:: ntllJ fill ~ 1tJ' l1' nlJfllJ .:J1lJ J lJ ijiJ '1 ~tJ LVI 1'1 l.:Jl1j lJ 9i 1f1111lJ Vlll~:: iJ ~ ~ tJll1 rl1J lJ 

ij~~9itlf)llti111lJVlfi1~1.:Jmnu tltJIYitJ.:J 'VI~.:J'1::l'i1' l1'ff1ml011U.:Jfi1~1.:Jtltlf)l1jlJ 2 ff1lJ fitl ff1lJ 

"tl.:Jfi 1 ~ 1.:1 ~,1jlJ fill ~ 1tJ91 tllJll 'YIlJ lJ lJ lJl! ll6~ ff1lJ 11 0 1V1 , ~ II~:: ff1lJ" tl.:Jfi 1 ~ 1.:J ~ ,1j lJ ff1lJ 9i 1.:J 

1:: 11 11.:Jfi 1 ~ 1.:1 ~ 1.:J nlJ ff1lJ 'II Mfi 1 ~ H ~ I ~lJ n11 ~ 1tJ91 tllJll 'YIlJ lJ lJ lJl! lI6~ ff1lJ 11 01V1 i ~ 'II W::~ 
"lJlJ ~ 1~ tl.:J~ 2 fitl 11 lJlJ ~ 1 ~tl.:J Vl.:J ni'lJ nn ~i;91~ \l nU1lJ l' oMI~tl'YI VI fftllJll~::1Ifll1::,.f 

.. . 
fl11lJti'lJ~lJ 'Ii'lltl.:JiJ'1~tJf)ll~i;919i H'l '~"n iJ~~tJlJlJ ~llJ 1lJfllJ .:J1lJ 11lJO.:Jfi 1~Hl1.:JfftNff1lJn 

.. 
i ~ lJ 1'11n f)ll U 1:: mw fi 111 lJlJ ~ 1~ tl.:JVl.:J ni'lJ fi 1~ H "":: t19111n 11 1 1.:J.:J llJ 11iJ ~ ~ tJll1 rl1U jj ~~ 9i tl 

~~~i;91 'II tl.:J ~91 ff111 mllJ f)ll ~i; 91 , lJ U 1:: Il'I ffi l'I tJ111 tl , UIl~:: ij nff'YI Hfl11lJ ti'lJ~ lJ 'Ii fftlflfltl' tl.:J n u 
d I " ... 1 <Cl 4 4 i I d d • " ... 1 A A "" d I ." 

'YI qll tl fl1 ~ 1.:J 1J 1:: ff'YIli flll'l111 tl lJ C)I' .:J911lJ 'YI q II tl fl1 ~ 1.:1 1J 1:: ff'YIli flll'l 11 ~ 1 O1lJ fill '11tJfl1~ 1 ~ 

Ul:: ffl'ln flll'l' lJ lJ1li' l'I111 tlffOllJ Ul::ntllJf)ll fi1~ HUl ::ffl'ln flll'l '1:: ff! l.:Jll H'1.:J 1'1' l1' fllJ.:J1lJ .. 
.., . J.,,, .c:. ~ J I '" A AQI oI!!I 'II tJlJ 'YI 1.:1 llJ lJ 1 n" lJ m 11 ~~91 flll'l 'II tl.:JfllJ.:J llJ ll'llJ" lJ ff.:J ~~ 11 ~~ ~~91 'II tl.:JlJ III 'YI111 tl ff01lJ 
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. " " 
u~:;m)1J fll'H~lJ~lJ lJtJmllflil 'Hlflijfll~~lfJfh~l~U~:;ff'Ylii fll'Yi \l:;Yj, 111' tJ~ ~lfll~ 'h~~llJ' lJ 

.c:.JelQ.l I .d': _'" "'0 J . 
~ m~11 H~llJl'YilJ'lJlJ 9f~tJm1flln1~ ~llJ'YltJ ~lJ \l:;'Yll 11 fllJ ~llJ'lJfJlJ 'Yll~llJlJ1fl'IJlJ 1'Yi~1:;lf)H11 

" 
"'. " "_1 "'" 1 1 ' 'Hlfl lJ'lJtJlJ 'Yll~llJ lLCl1~fllJ1fJ\l1~uCl~tJtJfl\llm1lJ \l:;~ tJ ~ 'lf~:;fJ:;l1m lJ fll~111~llJ l1lJfJl1lJllJ 

J d ~ d , ,...J~ "Q,I . Q.I'" 1 .:, i d" IV:' Q.I , d 
lJlfl'IJlJ tJflmffUJlfftJ~ltJ ~'Yll~mff~f)111:;~Ufl1\l1~ ~fJ'Yl1 utJflmtJ ~~lJlJ tJ~~lfll~11~~llJ\l~ 

.. u .. 

lfllJ ti flil \} ~tJl1ii ~~ ff ~ flClll1' flClfl~ ~'IJtJ ~1Jl17'Yl111tJ ff(l llJ U~:; fltJUfl 111YilJ~lJ 

o ... ~ cu 'tJ 
3.2.1 UUU;)Ultl.:Jn.:Jfl'VlJfl1;n.:.t 

" " 
llJ fl U ffmnfl f ~il9i' tJ ~ fluffmn'.hij f)l ~ ~lfJfh ~ HU~:; ff'Yl ii n 1'Yi 111fJ hn lJ 

~~ ffll1m~lJfll~fl~91'IJtJ"U~:;I'Ylfri 'YltJ i" '~1l1m1UU1J~lCltJ"yhnilJfh~1~ lJni1f)l~ffml1ntJll . ". 
'h ti l~l"YilJ 1fJ~1"~ 1fJl l1'unfllJ"llJ llJ~~ff111m~lJflU ~~m! II UVI \}1 ~llt"11illJ fll~ ~ltJl~ fJ91tJU 

U 'Ylll ~,,' ~ 1 lJ i 1f1lJ"llJJ lJ'l llCl:;ij ff1lJ 'IJtJ"ti 1~ 1"~ ~tJ':hlfllJ ff1lJ 'II tJ" fll~ ~ 1tJti1~ 1" U~:; ff'Yli 1ll'Yi 
" . 

, lJ fll~~ltJti1~1'" l1'unfllJ"llJ 1 lJ~~ ff111m~lJ fllm~mt1tJ i~ ~nrll i~lllJ9i' II ~1fJfll~1l11tJ1 

UUU~ 1Cl tJ "fj" nilJ ti 1~ 1" ~ V" 0' UUlJ 1f1 ~'Ylqll ~ lJlJlJ~ 11 VlJ 1 1 ~I~ tJ 11f1 ~l:;li 'hti l~H ~ lJ 1fJ~ 1" ~lfJ 
". " 1 l1'unfllJ "1m! lJ lflll f)l~ ~ 1tJl ~ tJ91 tJ U 11 'Ylll il \l ~ fJ' ~U' H 1 lJ i 1f1lJ" llJ II Cl:; il \} ~ tJll1 ,hil ij flCl9i tJ 

~:;~Uti1~ HlJ1 flU' tJtJlV;fJ"'~ 1 ~fJntJlJ~ \}:;1l11fflltJUU1J~ 1CltJ"fj" nilJ til ~1" tJth~Cl:;I~ fJ~ \l:;'IJtJ 

1111 ffll tJUlJ 1'Yll" fl1111fl11:;li fl11lJU~ fl~ 1~'IJ tJ~ti l~whij il\l ~ tJ 1 ~U'1~ ~ ij F-ICl~ tJ fl11lJlI~ fl~ 1~'IJ tJ~ 
,,, 4 "l~.r 4 d 1 ~ ~.1",.1 

fI1\}l"I'YitJfI11lJl'IJ1 \}1'YilJ'lJlJUCl:;I'YitJlUlJlllJ1'Yll" lJf)lHTfl1l1f11 "lJ ~"lJ 

if;);)[JihlJ1JflfI""":;t1')Jfl1n1£J'~ (Personal Variables and the Earnings Function) 

I fl lJ in fl U 11 fI1 1:; li fI11lJ ll~ fl~ 1~'IJ tJ~~ 1tJ i ~ 'II tJ" U ~ Cl:; 1JfI fI Cl1 ~ fJl ~tJ lJ 1 fJ~l.,j' 1 o'U 

il\}~fJ111mrflllW:;ff1lJi1'IJtJ""~Cl:;1JflflCl ~"il\}~fJ~ff1rity '~l1n tJ1Q 1:;fJ:;l1mfll~fffl1l1 flW1ll'Yi 

'IJtJ ~ flUfffl1l1 U1:;ffUfll~W yj,"llJ ~'Ifilfl11lJff1lJU (l'H1 tJ'Yi1ff111 fi ff1lJ i 1 (Native Ability) 
." . d ~ .4 Q.ld.c& Q.I 4 Q.I fa' QI 

tJl'lf'Yi'IJtJ"1J~ llJU~1'H1 tJ~'lflJlflfJ1flU'Yi II 11ll fI1tJUfI1 1 1I'H Cl"'Yl tJ~tJ1fW ffmlJfll'Yi fflJ~ ff UCl:; 

~ .,. .. ~ .. 
f)l11lJlJfflJ1'1fflff'Hfll'YillH"llJ (q'lJ1Cl u~fJ1lJlJ'Yl, 2539: 134-136) 
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fI11~::' ~ l' 1Jfh~ 1,m1{)11tJ i ~ ff ~n-:h~~ 'chi ~ ~ flll fffllll i U n ~ U ~~ 1 n111 ~ m1J U flll ~l{)UlIl1 U nll " .. 
, " ,. " tI 

yi1-lflfHIUU Cl ~llU1Yi ()1~lJll U lJ\.p~ Ul1l {)fJtlJ tll'Yi 1 U~1lt)~ 1 ~W~U llU 1 un llfffllnu ih1~~ullu 

l1H~H 1'lfU fh',*~ltJ1uflllCl~11::1UtJUlltJU fhl1u~ff{) I1Cl::fhl,*~lmi1U~1~U'l ~1~tJ1nuflll 
d cit y y Y, Y I Y I '" 1 i·' l.dl Y 'tl l1tJU lUU~U I1Cl::~ullum~{){)lJ fHIn ~UllUf1l1fftJ ()fllff Uf1l111H1U Ul::111Htl 'IH1Cl1 

nUflll11tJU 

" I • 

'Uff1U'IJ{)~fJtlJtll'YiflllfffllIlU 11Hi~::1~ i~l~w~ltJlhr~ fl{) nll1~~lflfJtlJtlll'l 

~()1fftJ~'IJ{)~fffllUU nllfffllll ~~lI~Cl:: h ~11tJUl11 {)lm1111tJltrtJ~UfJtlJtlll'll1~n~1~ nu ~nf U flU 

~~u~ 1fln'fIlUU f1l1ffflln~11" n~l~nu ~~II,j' ~::~u flll ffflll1 1 U 1::~Ul~tJ1 nu ~{) l~UfltlJ tll'Yi'li • 

. " 
fl1111fl {)UllJ' U n'() 1U Yi li 1 ~lU U , U n'() 1U tll:: fl{) U fl11 ~ 1~ n U {)1~U1i fl11 

. " 
llfl{)U1lJYill~ n~l~nu "~U U nll1~11"~Cl::flU~lU flliNfl{)U1lJlJ1lJ1m! {) mY;tJ~ l~ \)~ 1 ,*{)l~'IJ{)~ 

""" ", , 
1.JflflClUU'l lrJU~'lfmf1fl lm1::ii{)lrJmj'mJClYi~ltJYitl~'Ufl1\l1Yi'lin'llJ11()11l.u'{)lJClVU'l ,~ hw 

, t" " 
{) 1fftJl1 tr flfl 11 Yi 11~~fl U U () l~lJ 1 fl;iu ~~ ::n':: fflJ tl 1:: n'U f1l1 W f1l1 liH lU lJ 1 fl;i U 1 ~ tJflll11 tJu r ~l fl 
~lu~i~lilll~l1lflU.,j'{)lJCl~U ''lfU ~lU1UtJ~liH1U l11{) fI11lJ~()1d{)~'Uflllli1~lunufffllu .. 
tl 

~ d cit y.d , y", , Yd I 
l::fl{)Ufllll1U~'l n~::'UU'IJ{)lJCll1ffllJll() 'lf1~ ~~n11 

" '-
fl11lJ ffllJ 11 () , U ff1U U Ul1 ClltJll ifu 1 'lfU fl11lJ n'llJ 11 () ~ lU tlll:l1~ H tll:: 'l1ff 

l' '" 0' Y iY '" 0' cit ,., ~ d I 
fI11lJffllJ11()l1N~l1UfltlJ~ffln'911 fI11lJffllJ11()m~~lU f)11 'lffl{)lJ'Yi11~{)1 lUU91U C)I~lJff1U 

. " 
~1 n~ nu~h~tll:: I l1ff' ~ ~lh:: n{)un 11111 {)Ul1il1d{)lJ~ ()~ flll flUYi Ufl11lJ ffllJ 11 () 1 'lfU U I 1'I11:: flll 

" . 
lil~ln~ lull~,uu l~tJlu'Yil::ul1il1 1 l1qj'l UUUflll~~~{)f)11ti'11111Cln fI11lJffllJ11()m~~lU 

flllll~ Hl.h:: Ll1ff\) ~Ufl11lJ ~ 11rJUllCl:: lhtity 



l:):ltl!W t-GI\,Il~t rtlt- rtUI:::(\l~ft~ ~~ rtY:::Il~l1rtlt- rtYt-GI\,H~l ~lllll~GIH.lrtL.LW~Ht-l~l~G~IlH~ 

l~IlM.::IlIlJollU::.tf\t-l ~::1lI1rt 1 t-!t~~Grt 1 Il ~ t rtlt- rttlAl1IHlUUl(\Lrtl !t::(\ t!t-~YlRU~.tLU rt U-1 l rtl!t 
~ ~ ~ 

:::(\~.tf\l1t~ rt,ttt-~ t}t-~YlRU~.tlUrt l~ llrtl!t::(\~:::lrtHlft~ rt ~rtUI pG rtlH lA~rt.t WHl.Ll~G 
• It IC" ' I 

~trt H M.~l G rt~, t ~Ill Il H rt ~ t-l k".t f\ llt~,tl 1 llA rt,ttl!A I~rt Ht-1'4ort.t W Hl.Ll ~G rt 1 til ~I ~trt H 
~ ~ 

WM.lrtrIlGllt-~ (s:)!-IlsnpuI ~U1lTll:YeJnu-ew) ~IlH.tlUrt.tWHl.Ll~Grt' rtlt-rtYIlUlRUU.tlUllA::(\ rt 
J:II' I,; Jil"p ~ "1"0 po 0 r 

t-~YlRU~.tLUrtl!6" H~l~~rtHlVrttP~~t-l~~l.tf\"t~~l~ (U~H I .Ll,ti.tI\,IlIl1~::.t) rt.tWHl.Ll~G 
~ . 

UU.rtt.tMlllrt llRU~.tLU rtUIrt ,ttl~HllRU~.tLU rtl~~.t ~ HpG llyyh::ll ~11t-GI\,H~l ~t-GI\,t-l!6U~lI 
~ 

rtlWG !6IlH ~ (rtU rtY rtt rtl ~Ul(\ ~p ~) .tlUIlQU:::.tf\ rtlll.Llt-G I\, ~l rt I\, rt(\ ~GIl ~ Il~l G ~Ylll!!U 

rt.t.tUHl'u~G M.~lG rtUllAt-rtl t~ .Ll.trt.LlMlllrtlll.Ll JoIMI rtlt-llA.!tHlUIl.Ll:::.tf\ lRU~.tlUIl~::.t 

l~IlM t-l ~ l ~~ rt HlV t ~ rtU 1~1l~ (\ U t-~lRU~t-~~ ~G rt lll~ t rtl t- rttlAlllA.tlU Ul (\ 

~~G rt 1 Il ~ ~rtlt- rtt 1A1l1A.tlUUl(\ ~ L ~ L, rt~1l ~(\ Ut-~rtt .t(\l G::IlII (1A1l rtJl.G ~ Ht- G~1rt l) ~~ I~ rtlll,U 

UMI l~.tlrtl~!}t-GI\,M~lQ llyyhrttPll.tlrtl,UrtlW (~!-t~rtU,blG~l t-~) rtUllA jll.tlUIl.Ll::.tf\ 

lRUIHlUMlllmy lRUU.tlUIl~::.t UlI~' rt~HI\,H:::lWlt.tlUHlAtrtllUl(\~' IA L,t-l~Il(\(\rIrI!..Ll 
a:; 57 11) ." lit " ",. 0 " k r' I 1"0 hi'" 

Il~l ~l t-1l~lIlG ,tlUlrt t-l~~lll~(\Ullt~lllll~GUU IlIALUIAI::.tf\ rt l ~~H.tLUrt.tWHl.Ll~Grtl rtlt-rtY 

t-GI\,t-lll.l Yltl fWUQ MIt-llAt rt IIrtrIlJl.ll rtl rtU U~' ::: (\ IlYY h::ll ~l1t-G I\,~' Ill.tlllll!1G lAt-lIlGlllll H 
tl I. ~ f' Ip".,,~ . "k '=' F' J 

1l(\(\rIrtltlllll!1 Gt-~ rt~t-ll\,l~' IlU t- GI\,t-l ~u ~lIrtlWH:::l Wlt.tLU t-llAt rt llUl(\ 
,. l-OP • 0 f' ""tl"k • ,. b 

U lrtll G ,tlH~l ~G~ H)t L IlUG~IlH 
~(\lG:::Il11UlIlt-l~ rtG~)tL ~!-(\lGIl~(\Ut-lll t}lpHI L,t-l!6Il~(\UIl~l UM.l::llIl~lJl.G~It-1'4ortt.t t-GIrt~ 

~ ~ ~ 

rtl (\lrt¥rtlWIl~:::.t Ill~Ulll.tlUrt 1 ll.tlrtl.LlrtlW IAllrtJl.rtl G~Ht-G~lrtl rtYrtUIl~~~IlVrt~ rt~1 

Il Y yht- Q I\,~' IlUIl~::W ~IlH rt(\l G IA rt Gil (\ (\ rIrt t-Ilt Illlrt ~t-ll\, L,t-l ~Il (\ (\ rIU l (\U G rt 
" lit ". I P F' Y 1"0 I,Op,." "" I 1"0 J,.; 

bN.~/1~l\ll (9 

(\.t 1l.LlIlHIl,U:::.trI:::ll11rtll.t Il Illl RUJoI:::(\ IArtf6:::w t-.t llG.t H(\lt-& t-.t11 
p 0 ,- P' 57 r''' Jr' 

rt U ~1 t- G I\,l fufu rI ~.Llll ~:: WIlIl tJl. rtt,U rt t-~ L, t- An " U IHlU Il.t ~, rtl Il HU i} H' rt .t.Ll1 t- .Llll.t Lrtl.Ll 
p p hb,.. •• P f" a;: ... " k "rt b I 

:::(\rtQP ~UW~ .tlUIl~:::.t :::1l1l:::rtlK~~t~YIlQ.tYUl HIl~ llrtG~llltlrt 1 .t~ht-GI\,~L IllW !6IlM!1A2 

rtlAll(\(\rI rtrIlG Ilt-~ l~.tl rt:::1l11l ~Ilt- G I\,l RUU .tlUIl~::.t l ~Ilt-GI\, MJl.lG t.t YIlG W t- GI\,~' Ill.t 
PF' ". h I? p r- b P I1t b J:7 1"0 " k 

Il~:::.t~ l::: (\ (\ LG t ~ Y IlG.t Y t-G 1\,(\ ~ K R .tJoll :::llllrtYt-E H IA MllJ rtlll.Ll ~!-~ l~ t}JI.~ 

t'Q.t.YUfl~Q;Hl~tlttl~(!t'QI\,l\\!6R.t.Yl:::QllttYt'HHltMWrtllU! (s 

zp 
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~ Q 'l'ev QI Q 4 Q.cv4 '" 
(1974) 11'HI lnnJ1i 'Yf1'Yf-3ffm "":: ~l'1W fWl::911::fJ" (2540) 11lJ(l-3\)lfi-3llJ1,HH>lJ'1 ~l1tl u,,:: 

L~lJ9i 111 111~L~lJ'\j'tllJ"~ ffllJl1(l191 h1'u,,:;ij nlll~111111nlJ 1 ~ \)7 -3 '~un 111::ff11nllW li 1-3 llJ 

.l '" ~ Q,I QI Q.I d 1 QI • J4 ~ QI.d " (CJf-3 '1ml~LUlJm191) L'Yfff Lm::1::9111nllfffllll 91tl911U111 Ll1mlJ (ltlLulJ911LLl1nl ffllJll(lff::l1tllJ 

... "'i' , ".. " 1 ::9111fJ lJ lJl! 11 tl lJU91 "::1J fIf1 " 91 tl fl911tl 

QI' .d " <4 QI .,d . , ~ CLI.cf. d.d • Cl .c:..Q, 4 QI 

il \)\)tl9lH'1 11 ff::l1 tllJ (l-31::9111fJlJ lJl! lltll1 flm1 l1ml1 tl-3 lJ 111 ::L91lJl1lJ l'Yi\) l1W 11'Yi lJL91lJfltl 1::9111 

. " 
ft 1 ~ l-3n11711l1l11 tlffmlJ 111:: fltl11 fi 11 ~ ltl' lfu nfllJ -3llJ,r lJ tl 1 \)L~lJ I 'Yfll::~ fl iill1lJ 911" tlfltll1lJltl 

'1' Z;.l ~ '" "" , '1', '" d i'" ~ d" fIl1ll-3"lJ91l CJf-3LUlJllHl l1lJltl\)l-391tl-3\)ltlfll1ll-3 lJl::9111l1~-3 l1UfifllJ-3llJ \)-3f11111\)::91tl-3 

" . 
1Lflll:: 1111 ftl ~ 1-3 'Ii lJ ~ 1 U foI"91 tl fill~ ltlft l~ 1-3' lfunfllJ -3llJ' lJ ~ 91 ffll1 filllJ fill foIii91lJlfiU tltl 

.. , 1 , " 0 , ~ , _ "" ," Z ; d "".1 ~ l'Yitl-3" 91tl 91l1lnllLL1J-3f11llJ1UlJ U 91\)lflfol""tl-3fitll1lJltlfll\)H"lJ91ll1tJl\)m""lJtltlfllUlJ 3 . " 
mw 1~mhlJ11LfI1l::11n111J"tlm'Yi"tl-391"191LLH-3llJ mtli~mlll~ftl~1-3111::ffl1nm'Yi ~-3il 

" . . 
q "CLI ." Q,lo' I QlQI'" QI 

mWLl1fl mtl911lfll\)l-3"lJ91ltlg~-3fl1l1::9111tlmlfll\)l-31JMm'Yi lJlJl1lJltlfl1llJ 

" • t " 

11 ftl~H'lilJ~ lU foI"91 tll::~11ft l~l-3n lJ ltl~l-3~ltl' lfunfllJ -3llJ l~ lJmil-3lJlfl111 tl flci11fttl ftl~ l-3'1ilJ 

~lL~lJl::~11ftl~H~ -3~"~lJ ltl~H\)::~ltli lfUnfllJ-3llJ 191tlul111 'li~tl-3fhi1-3o-3il\)~tltlJ'1 , lJnll 

o QI ." .J i d~ 0 i""" 'i ~ J" 4.Q, 
nll1lJ911::9111f1l\)H CJf-3 lJmWlJ\)::l1l l1lfl91nll1l-3-3llJ lJ91"191LLH-3llJL'YilJ"lJ911tl LlJtl'Yi\)llWl 

.d "cv .,,!: . .d CI.I m.J I cv." i 
\)lfl ,1111 3.1 mtl911lfll\)H"lJ91ltlgm::9111 W CJf-3~-3fl1l1::9111f1l~1-31JMm'Yi lJ Shapiro-. . " 
Stiglitz Model nl::~11 w, \)::lililfLfi91nllil-3-3llJLYilJ~lJ\)lfl ~ [ d'JlJ L2 [ f1lJ 
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, " LD 
fIl\ll~ 

wmr-______________ ~~----~--~ 

i 
j 

I 
i i ! 

e --······-------I--·········t-----l 
I i i , , 
i i ! 
I f i 

I 

, 

ltH13.1 
... 

LL tY'Wi:::~ UTi 1 ~1~ fl'j w ft l~WUU ~ 1"l ~ fli 11::: ~tJft 1~1~'l"fl tJfl1'Vi 1 U Shapiro· 

Stiglitz Model 

. .. . 
m w fi tYtN ti'1 tl ~ 11ft 1~ N 'li'u ~ lll'll tltJ 1::: ~ tJ tl~ 11ft 1~ 1~ '1 Mfll 'Vi 1 U Shapiro-

~ A ~ ct"~' i" ..... .:... ........ ,,, ~ Stiglitz Model C)f~mIlUUfl'jW 111UU tJ 1W1fll1\l:::lflfl'\JU\l1 ~ 1f1tJ111:;f1tJum1fl1\l1~'l"fltJm'ViluU . .. 
~f1finy'u ~tJtY ~rl1l1 ~~lU \11 ~1I"fl:::Iff'U ~tJl1lUll1 ~~lUlfitJlJ91fltlU 1 umw U l1lJ1tJfl11lJ i1fltll1lJ1tJ 

.. . .. 
fil~l~'li'u~il iliii~"fl~Ufll1 ~ 1tJft1~N'\JU~U1tJ~ 1~ 1'Vi11:::ft1~ 1~ W 1 :::~tJUIUU 1:::~tJft1~1~f1"fltJm'Vi . . . .. 
lUl1tJtJ~1"flU~ft1~1~tJ1:::ffl1nm'Vi I;jU~\l11W1\llfl,tJfi 3 .21umwUUltJ~1~\1:::~ltJft1~1~ W 1m::: 

iiflU~lUi1~~lU~lU1U ~ I flU 
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• " LD 
fIl1l1~ 

w=wmr---------------------~----~ 

I 
E W 

I 
e .--.----.-.... -........ -.---.-... -.. ---.-. ...;----... ...j 

i i 

I I 

ltl~ 3.2 
" . 

11 ff~~'j~i uri l~l~ m W ri l~ wu'U ~ 11l'i lnu'j~iuri l~ l~~ l:ltJtlll'4 1 'U Shapiro-

Stiglitz Model 

, " I , 

mWl1ffllJ ti'lflfl 'jlri l~H'Ii'U~lfJ~i 'U'j~iU~lfl'hril~H~mJtl1l'4 i'U Shapiro-
" , , f 

Stiglitz Model 11lJltJfl11Wh ril~l~'Ii'U~h '1i~~l:l91 t)'j~iUril~Hl1'U1tJ~l~~ltJhf'llnfl'U n'U 11 'UflfJ 

m11l~tJ~'U'l ~lil'U~1ti111'U~niuril~1~~1l~~ltJiM'unfl'U~1'U lrlfJYi1l1'jWl1l1nltl~ 3.3 ll~l'4u 'h 
" . 

ti'l~l:ltJtl1l'4'\IfJ~fli:llfill 'j ~~1'U 1 'Ull uu~ ll:lfJ~ril~l~t1'j~ff'Y1n tl1l'4fJ~"l ~ nin~iuflfl 'jlril~ N'Ii'U~ 1 

. " " ." 01" .. , do
" .:t 0i"i qodi d . I 

l:l~fIlllHl:l~ll~'Y11 11f1'U~l'UlJllH~~ ll'Y1ll~~~l'UlJln'IJ'U 'Y11 11 'UmW'U1l~lJfI'U~1'U1H~1'UfJ~ 

~1'U1'U ~ [ fI'U 
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. " fmm 

i lEw 

I I 
e ··--·-· .. ··-··--···-----·· .. ·--··--· .. ---'--i 

I I 
i ! 

" . . 
ILff1l'l1~fl1Jfh~1'lmWfh~wliu1iltl~lUl~flU1ilflilfh~1'I~tHJfl1nlu Shapiro-

Stiglitz Model 

I " • • 

~o " '''cvo t" .or:::::(.4Ii!I. 1 
IlJtlU lml'lltl14"fl1~W\JU ~11lm~fll~1'lm "V~H1111tlU 'IItl'lfl U '11U U ~~ffll1 mllJ 

fl1HI~1IlJ111ml~Ml1Jlvulfivu ~lO'itJ~ 3.4 ~~nU11 fh~1'I1U~V'IItl'lflU'I1Utldff'lOil1~flU 
(, .... 

II I t ' 

t1~11fh~wliu1ilfiOtll1lJ1Vfl1l1U1I H lm~liitl11ml~Ml1J1VUlfiVUfl11lJl~uivi~nu 3 mw 

.u'l'l~U ~~nUil iifftl1lfl~tl'lnUmW~ffllJ t!Ufltl fh~1'l111VlU~V'IItl'lflU'I1Ulu~1Iffll1mllJn11 
". " 

r-l~91'lltl'lVl~ll'1ff"Y1 Vtl~~ 'I 011t19111fh~ 1'I'liu1i 1 fl'ltl U 1 U fl11 fi 1l1U 111 ~flUfh~ 1'I'IItl'lflU '11U 

" . " t1mlfh~1'I'liu 1ilth~~1~U1YfV'IlJ11l1!lU (Benchmark) 1 U fl1nHUfh~1'Ini1tl U i~l~U itJi~il 

fill ~ 1 vfil ~ 1'1 fl U '11U 1 U ~ 91 ffll1 m llJ 011 r-l~91 'II tl '1Vl ~l n ffi n V tll ~ ~~ ii 011 ~ 1 vfil ~ 1'1 

. " 
tJl~ffntfl1nl'ritll~Ufl11ff~1'lLll '1~'1l ~ 1 ,rflU'I1U'IIrrU~'11 ~lil'llU 
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.A. /' 
-+- FiTii"WL~1I lJ1JihlRU"'U 

tUil5Ia'\ln'l"1"unl1~A5l 

--Fi,ii,,,,fu5i, 

~ 

2546 2547 2548 2549 
il ft.ft. 

111 flU lJ 11'11-l f) 1~ 11f1 ~ 1::11 fI11lJlIlI f)~ H~ U-l fh~ 1-l1l":: 111 f) f)l~ l'lU1'l1lJ -lllJ 1 i V llJ 

U~lI Ul1 iv~ 11:: U llJ l' ~l'l~ ffUUfI11lJ ti'lJli ml nUfl1~1-l 'hi1Ul'lt 'Vi m ljlJ ~ 1 fhl1lJ ~ ~::~ U fl1~ l-llJ 1 f) 

" Q" ::':i" '.1 0'. ~l"!'it..,.., .., ~ ~ lJUtJI'ViV-l ~ lJflHlJ ~11f) unffUf)l~Wm-l1lJ (C)I-l 'b'm~IlJlJ1I11~) l'Vifl' lm::~::~Uf)l1l1mn C)I-l 

~111 U ~ 111 ~lif Ot:llljlJ ~ 111 U ~ ~ff1lJ 11 (l ff::n' UlJ ~::~Ul'JlJ lJ'41l6~U-lll~ "::1JflfI" i ~ 

" " " 1::~Ufl1~1-l'lJfli'-li1 fiUllUU~1"U-lYl 'H)i'lJfl1~H l~v~1JmiimlUU~l"U-li1 fiu Mincer (1974) 
", , 

Im::11UU~1"U-li1\lf)i1Vf)~t:lIljlJfIl1l1t1-lf)qlll1mv~u mVi Mincer Earnings Function, Hwnan 

<II !'it " ~ <II !'it • "', ".., .., Capital Earnings Function l1~U Wage Function lUlJ~lJ C)I-l(lt:llUlJ1LUU111"U-ll'l ~~Uf)l~VUlJ~U 

1m:: \If)U l' U' ~ lJ f) 11 fff)1l1a -lUl1 i V~l~lJ ~1n 111lJ~fl1~ l-llJ 111~ 111" 1V-l1lJ' lJ ~ l-lU~ ::1l'1f1'11lJa-l 

llJU1::1l'1f1"l'lV l~V~fflJf)l1l1dhif)llW::lljlJ Semi-Logarithmic Fonn fiu fl1~1-l~-llljlJ~1UU~ 
" 

1I1lJl1::i1fl11ljlJ Natural Log hWtUfflJf)l~lljlJ ~-li1 



lnSjl = PI + P2Ageu + P3Age~ + P4Femaiel/ + PSLowsejl + P6Upsel/ 

+ P7Un iVjl + Cil 

. 
i = 'I1~dm/~~n'1'11m1lJfl"H-Ifi~n 1,2,3, ... ,50 

t = iJ YUY.2542 YU1.2543 LLt'l~ YUl.2545 

fil~l'll~V1u~tJ~Il~~l-3~m~t)'U'lJfHfl'U ·n'U 

(3 .1) 

l~v~ Sjl 

Agejl 

Agej; 

1.h~n'U011W O1nl1-31'U l~V1u ~tJ'lJt)-3fl'U-31'U (l~tJ 1 cNm Qlfl'U9i'1111.h 1l11'U) 

fil n1"-3n't)-3'IJt)-31.h~ n'Ufll1W O1nh-31'U 1 ~V1 U ~tJ'lJt) -3fl'U -31'U 

" .c: ~ fU QI 4 " Lowsejl = 1t) tJt'l~'lJt)~fl'U ~ 1'U l1~U 011 nfl}ll1~~UlJ1i tJlJfffl}l 191 t)'U ~ 'U 

48 

Upseil = ~t)tJt'l~'lJt)~fl'U~1'U~\)U011tYfl}ll1~~UJ!1itJlJtYfl}ll91t)'UumtJ'I11mntJUlyj1 . ~ ~ 

Univ/l = ~ t)tJa~'lJt)~fl'U ~l'Un\)Ufll1tYfl}ll11 ~1l~l~~U1JltlJtlJ 1~ 7;i'U 1 U 

In = natural logarithm 

PI' P2 ' P3· ··, P7 = A Vector of Parameters 

Cil = Error tenn 

II , I . 
11 UU ~la t) ~~~ n'lf'U fh~ l~ii )j ~ ~~-3'11lJ 1tJn thri' tlJ fit) ~ t) ~ 011 n II ti 'lfh~ Hn 

II ~\)l ~t) t) fl,fl'U n't)~ri1'U '~Il rl th~ Hri1'U~lfl'U O11~ 1V~ t)Ull 11 'U 't'J'U lJ'4}1 6~n'llJl1{l'l~'~ 

(ft 1~1~VW1m W ~ 1 ~ \) 1fl 011 U1~lJ1W ft 1) ~ -3ii mfl'U ft 1~ H~ ~lV~t)Ulll1 'U iJ \) ~ V~ 1~'l ~,r1'U 11111 U 1 

vn'1~1'UIlUU~1t'lt)-3 m,yh,r'U U1~n'Ufll1WYiH1'U 1~~Ufll1tYfl}l11fl'U~'U "W~~ft1~1~6flri1'U 

'I1d~\)~lfl'Uri1'U~H1~'I1'h:Jft1~1~~Il~\)1~f1Uft1~nrW1mW (ft1~Hri1'U~,fl'U Wage Premium) 

1 ,,, I .ci ~ J4 ~ r" . 0'" 1 4 ,t J d ., , I 

~VfI1\)Hn'1'U111lJ'U Wage Premium 'Uflt)llJ'UfI1\)1~n'1'Un'lfltlJ 'U011fffl}llflH'U C)f~\)~V~ lJ 

tpj'~iY'U'hft1~Hri1'U~lfl'U Wage Premium ;flrl'Uft1~1~U1~iYl1ifl1'Yl'l116 hi l~V\)~n'llJl1f1tpj'~iY'U 
~ ~ 

'~'I1"~\)1 flU 1 It> 1ft 1~ Hn ~n't)~ri1'U ii 1 ,j11~n't) Ufl11lJ fflJ~'U 171lJf1U iJ \) ~ V't'J'U ~1'U 1'Ufl'U -31'U 

llt'l~ t191110111H ~1'U 11)j f-la~ m-lt'l f-lfi91 '111 t) ',jl 'Ull uu ~ 1t'l t) ~Yl ~ n'lf'U 011 f-lfi ~ 1lt'l~Yi1 O1111~n't)U 
~ ~ . 

n'lJlJ~ !1'U 11ft 1~ l~n ~n't)~ii )jf-lal'l1ii t)'U~6f-lt'lf-lfi91 'I11t) ',j ~~~~n'llJl1 fI n'~,j f-lt'l '~11 ft 1~Hri1'U n 

~ ! ~ '1' .1 '" '" 4 1 I .J 1 I '" llJ'U Wage Premium 'U'UllJ'Ufl1~1~lJ1~n'111ifl1'Yl'l11t) lJ C)f~ 'Un'1'U"t)~011t)1iU1Vfl11lJ'I1lJ1VLLt'l~ 
~ . 

O1111~n't)Un'lJlJ~ !1'U \)~ '~fl~l1ii~t)d1~t'l~16V~ l'U ri1'U"t)~.,j'U91 t)'Unn't)~~ t)',j 
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1) t1'i~fflJn1'iw7umnhnu ~~1Uf1l,)ffmml~ci'1~ij1~ 11lui1ll1.hU'YIU (ldij~~lflfln 
~ ij ij1~lJ 1 fl fl11 n'~ Y1 ijU 0 ~ fl n ij1.h ~n'U fll ')wl U fll') li l~lU lJ 1fl fl1 111 (I~ ij fl 1 ') n'~ n'lJl1U lJ ~ 116 

lJl flfl1 1) 0 ijlllU iJ ~ i V'H ~ ~~ijf111lJthfltyff1'H 1 U fln ~ ~ nw 11 un'u fl ') flU ~ lU 'II ij ~ U1 l1'YI'Hlij 
~ . 

n'() lmh ~flij Uf1l,) l'i' ~'Hmv 1 ~VflU ~ luliij1.h~n'u f1l') W li1~lU lJ1n 6U 1 ~lJl ~ rfl~ 0'1'H lfllflVli H1U .. 
1 0 I 4 "dd ... 1 .4 ~.,,, ""CLI ooCl ~ <ICl 

U 9111l'HU ~'H ,)6'HlJl'YIl'ln'mUlJ')~ fl6Ufll,)'H,)6U,)1I'YI9I6~fln V6lJ ~,)Uflln'Hll,) W 11UUYHfI'1I 
, , , " 

lil 6~~lfll)j61Ul,r1lJlli1~lUI1a'1 f1unuliii1.1')~ n'Uf1l,)w li1~lU 1 m'hI1'HU ~ijlJ1n6UI1a'1 61~'U 
",1'''':-:tI ,. ",.J:-:tI :: '" ~" ,.J .. '" 
916~ fl')Uf1l')Hfl6mlJ U f1l,)'YI1~lUlJlflU fl 'h'~f1l')Hfl6mlJUUfl611JU9IUlJU 6lJ1~'HU ~'IJ6~m 1I'YI 

'H 161u m til ~f1U ~lU li H lU 6 ~ lu n'() 1U 1.1 ') ~ fl 6 U fl n 'H 16 U 111l'l11l U 11 (l1'H (l1ViJ ;hi 6lJij 

.1 e'.1 cO. .1 ',1'''' ... ~'1' "':: "" lJ,)::n'Ufll')WlJ1fl'IJU lJf111lJt'lU1tylJ1fl'IJU V6lJ '1,)UflWYi~1,)W11rnJf1l;)H ~~uu ~~f1l~'HlJ1V 

-h th~l~ ~~iifl11lJfflJ~lJ1rlu lifl'l'lNl~V1flU1.1')::n'U flnw liN 1U fl~11fl6 0'11.1'):: n'Uflnw 

• ',1'''' '1' .1 l' 
'YI1~lU lJ1fllJ6lJ ,1 ')U f1l ;)l~lJlfl'IJU ,11 V 

~ ~ 

1 "" '" cO'''1'''' ... 1 ~ '" 2) mfJ' Uflnfl'fl1l1flHU ~ t',)6V(I::'IJ6~flU~lUI'Yifl''Hty~ U~91n'1'Hm,)lJlJl11JU9I1 

~~1,) W 1 fl1V l~ n'lJlJ~!lU~ 11f1U ~lUl'Yifl''HtY ~61~ijfll')(I~l1U 1 U fll,)~\PlIU l,)::fl Ul1UlJ~ 1I6'IJfl~ . 
Q.I 0 r ~ d Q.I 4 

91116~ 911 fl111'Yifl't'lV 1l(l::61~lfl~~lflfll,) fl~ flU ~lfl91 (l1~11 H~lU (Market Discrimination) ~~ 

f1l~'H lJ lV1 1 ti1~ 1~ ~~ ijf111lJ fflJ~Ulrl U lifl''YI1~m ~ flU ,r1lJ fluf 6V(I ~'IJ 6~flU ~ lUI 'Yifl''H tY ~ fl~ l1flfl 

U1 11 'YI 'H 16 n'mu 1.1 '):: fl6 Ufll,)~ ij ~ lU 1uf 6V(I::'IJ 6~flU ~lU 'H tY ~lJ 1 fl fl11 ~:: ij ') ~ flmh ~ 1 ~ 1 ~ VIU ~ V 

~lfl11U11i'YI'H16n'()lU1.1,)::fl6Ufll')~ijf6V(I~'IJ6~flU~lU'HtY~U6Vfl11 

3) 'i~ilJn1'iffmn omllu i1i1~~fflfltyll(l::oM~1~ui 1'H~~ 1 U f1l,)~ ~~ 1~11 1Jflfl(l'H~ ~'l 
'~(I~l1U lu fll,)~\PlIlJll1ulJ~1I6'IJ6~i116~lJ1flU 6lJlY;v~ 1~ flU~fffl1l1 1 U ,)::flU~ ~fl11'HlJ1Vfl11lJ 

~ 

11 1Jflfl(ltTU i~(I~l1ulJ1flfl11~1v lUll~'IJ6~lfl'nj!fI'ln'91{1,)1l'l,)lUflU~111u flni~ffu 1~1~6fl 

'YI1~1~6fl'H~~V6lJijUfl'Yl1~1~6fl'H~~~1,)1~tylffV' 1.1 ,r Ufl6 ~Ul1UfhlffV 16f1ln' fl~J U flU~(I~l1U 
lu f1l')ffmnlJlflfl11 nf11,)~~:: '~1uth~1~'H16N(l9I6UI1'Y1UlJlflfl11ff1'H1U~ ~~ '~(I~l1U' 1.1 1 ~v 

• JI " I 

i1111.1n::flUflnffmnlil~1ufll ~ij fi6 ,)~~ufll,)ffmn~~q~liff11~ ~ l~VllU~lllU U1i VlJfffl1l1 

916U ~ U U1i VlJfffl1l1916U1.1 (l1V'H 161livUl'yil 11(1:: lJ'H 11'Y1V1"V'H 161liVU 1 vil hwij fln ffflll n ::~U 

1.1,)::fllJfffl1l1'H16~lfl1111lumilJ')::~UflUfffl1l111.11VU1livu (Reference Group) ~~f1l~'HlJ1V11 
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, " I , 

111 ~ () lJ ;1fl1l1111 t:l ~ 1 fl11 ~ ~ ~ t:l ~ ~ 1 Vft 1~ H l,r fllJ ~ llJ1l1 n 1 U lJ llJ t1 ~n lVi ff ~ fl11fllJ ~ llJ Vi rill 5 ~ ... 

" " I 1 ..::I .., jCf" Q ~ • a , ' '' ... I .crt. 4 ~ 1 'l lJ fl11fl'fl1l1fl HlJ9\ t:l~ fl1111 ~~tffl1l111lJfl11 ~ lVfl1~ H u 1 ~ffl11im""111t:l lJ lJ 

~9\ ffll1 m 1lJ flU Fl ~9\ LL tl ~ 111 fl .... U11ii 011 ~ lVft 1~ H 111 ~ ffl1 n fll .... Fltl" t:l~ flU ~ 1 Vft 1 ~ H 

111~ffl1 nm .... ~ii~ t:lFltl Fl~9\~9\ ffll1 m 1lJfl1m~91 llJ llnll1 fl'1 l1tJll1lJI'lflJ 1 1 fft:lllfl~t:l ~nUmlll~ 

ftl~Hll1~ffl1nm""111t:l 11i 11~~~lflll1~lJ1W ftlUUU~ltlt:l~~~ni'lJftl~l~ LLtl~ 1~LLU~ftl~H 

t:lt:lfll illJ fft:l~ti1lJ 1 A'LLn ft l~ l~ ff1lJ ~,illJ fl11~ lV9It:lULLl1lJ fllJ lJ'41l6~ ffllJ 11 () 111 1 ~ Im~ftl~l~V fl 
ff1lJ 11 it ~~ ~I illJ ff1lJ ~ 1 ~1 ::1111 ~ ft 1~ 1 ~ ~ 1 ~ nu ft l~ 1~ ff1lJ ~ I illJ flU ~ lV9\ t:lU 11l1lJ fllJ lJ'41l6~ 

I " 

ffllJU()111 1~ (9\ llJVi fln11 1 1111~111 ftl~Hff1lJl1~~U ~ ::V~ hi~fl11lJ11111lJff1lJ "t:l~ftl~H 

111:: ffl1 n m .... U~ ~~ 9i 11 fflJ ill illJ ft 1~ 1~111:: ff'YIn m .... 111 t:l 11i 11 ~ ~ ~ 1 flll1 ::lJlW ft lU U U ~ ltl t:l ~ 
" ~~ni'lJ fl11Fl~9\!ltl~ -vh fl11111lfft:lUfflJlJ~ !llJ) llJ 'li'lJ9\ t:llJ U 1 flU~ 1 ~lfll1 t')1l ~ ftl~ 1~111~ffl1 nfll .... 

"t:l~ Shapiro and Stiglitz (1984) 1~t:lntJ1V111~t:l~~lfllJltJ~HiiffllJl1()\lU9Il~fl1nil~llJ"t:l~ 

fllJ ~llJ '~9\tlt:llll1tll \i~lillJ!l1~ 1 ,rlJltJ~l~9illfflJ h~lVftl~ H~ ~fl111::,rUt19\11ft 1~1~ 11lv,t1'11 

~'l" .. ld ~ ,,':'4 ":!" • .1 d 
C))'~m l1fllJ~llJlJ!lH~~ ~l1~~'il~llJlJt:ltJM lJlJflt:l fllJ~llJ~::"VlJ9\~ ~l1HllJlJlfl"lJ ~lflfll1l1 

i~i'Uftl~l~l~lJ~lJif 1 .... 11::~lJ fllJftllffV 1 t:lfl1ff~lflfl11\] fl 'nt:lt:lfl~lfl~llJiiftl~ ~ (111fllJ1V~1~\lU 
'~11~~llJl!tl~\] fl int:lt:l fl~lfl~llJ) fill,r ~~91m"""t:l~m ~~llJI~lJ~lJ lll' l1~~tl~~9\~'~lJ~lJ'\Jt:l~ 

... 1 4 .QQJ ~ d.Q .... d I ." ~ J .QQ,I ~ d " d 

ffmlJul~fWUfl11111t:lUllll1lJt:lfl~lfllJ fllll1mlll1l1lJ~~lVfl1~l~mlJ'\JlJ Ullll1t:llJ'l fl~~91t:l~lJ 

..... J ,,,,, .A" "" .,.t,. ~ .," e' flln.hU'\JlJfl1~H1l1tJl .... t:lff11~m~~~ ~ l1fllJ~llJ"VlJ9I~ ~l1HllJ C))'~~~111 l1~l1ff~flnlJllJ 
.. 1.1, ~.or", d' .. 

91mll!lH~llJtllltl~ lfl1l fl1111~~llJ"lJ lJ9I m1l11H~llJ C))'~()~LLlJ11fllJ ~llJ 1111~~llJ t:l1~~~VlJ Vt:llJ 
I I " 

lil~llJ 11lV 1~i'Uftl~H~lfl111::,ruViii fl11~H~llJt:l~llJ'\Jw::u lJ ll~lJ ltJ~l~ ~~ 11iVt:llJtlllftl~1~tl~ . , " . , 
I~ t:l ~l~fllJ Vi 11~~ llJ1l1n lU lJ l .... l1~fllJ ~llJ Vi' ~ i'Uft 1 ~1~9i lfl 11~~iifl11lJ'\J VlJ l'i l~llJ 1 U InlfllJ ~ llJ 

~ 1~i'Uftl~1~~ ~ fl11 ~~u\ fl111H~llJ~ln1l~lJ \i~lillJfl111H~llJ l1lv'1i ffum 1 ~ !ltl~l11flt1ml 
• ..:..: .1 'l" "':!,,' .1 "~,, l' .,'" fl1111~~llJV~I""lJ~ ~"lJ ~::'YI1 l1fllJ ~llJ'\JVlJ9\~ lJ'YI1~llJlJlfl'\JlJ l .... l1~m 'il~llJllfl1lJ1V\Jl~~U 11 

" I 

111 fl\] fl 1nt:lt:lfl~::~ t:l~ 1 ~1::tJ::l1tllV11lJ1lJ fl111~lJ llJ fl11111~llJ' l1U ,r~U lJ t19\11 fl111H~llJVi 
.J 4Cf.ce l".Q 4..,.c:..l .::I'l'.Q.Q 

~~'\JlJ ~~lJ~fl l1~fl~fl9\'\Jt:lmllll1l""lJ'\JlJ 9\llJl1t')lltlfll\Jl~111::ffl11im""'\Jt:l~ Shapiro and Stiglitz 

(1984) 

" I " .or l" .. .. 1 JlQd ~ .Q .., 

O11fl'fl1l1 lJ'\JlJ9It:llJ'YIfft:l~lJ~~ 'lf11ifl11fl'fl1l19\llJ~llJ1~V'\Jt:l~ Huang et a1. 

(1998) ~~ii'li't:l~fit:l ~:: iu9illfflJ 1 11 vnlJ Vi 11ii fl11 ~lVftl~1~111~ffl1nm .... LL~ ~::l'ilfl11111lfft:lUnt:llJ 
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, ,,, , d ~ d ~.l' .1 ' • ~.I",'" ~ , 
11fll1l1.:Jtl11.nUU lJ Wage Premium 9f.:J 1 ~11l1flfl11 u 1:: lJ1W fll1l lJlJ 1l1"tl.:J l1.:Jfl'lflJ fl111 l.:JlUlJ fl111l1tJ 

fh~ HUn ff'VI l 111~lf l tl 1li i Yl tJll:: li 1 fl11 'VI YltltllJ tllJlJ~! llJ If ~.:J flU U 1:: lJlW fhl1lJlJ ~ 1mH 

~.:JnilJfl1H1ii~ri6lJ lf1fl~lJ'hf'h~H~hlJ~IUlJ Wage Premium ,UlJt'hlJ'IItl.:Jfl11~ltJfh~1.:J 

U 1:: ff'Yl i 111~ \).:J 11:: 1 ~ -); llU W 1f1" 'II tl.:J ti 1 ~ HU1:: ff'Yl i fl1~U "::6 ~ 11 fl111H.:J llJ ~ihi tl fI" flii~ 11 

" .,. 1 ,,'" .,. '}I .1 .... "" ~ , ." III ".. ." 
lJ1fllJ6tJl~tJ.:J Yl tltlflfl"tl.:JfllJ'Ylqlltlfll\J1.:Ju1::tl'VIlifl1~lf16 llJ nlJfI.:JlI:: lfl~1l11W1f1.:JfI"'IItl.:J 

1111 ~ tJlllJ ~ llJ 1lJ fllJ.:J llJ ~.:JiltlL U lJ ih ~ tJfl11 flii ~~ ~htl ty llJ m:: lJ 1lJ fl11 flii ~ 11ii 8'Yl i~,,~ 6 

fI" fI ii~ lJ 1 fl U'tl tJl ~ tJ.:J 1 fl 1 ~1tJ1I lJlJ ~ 1" tl.:J ~.:J n ilJ fl11 flii~ ~ 131 lJ 11 ~1 lJ fl U fffl1l11l:: tl ~ 1 lJ ~ U 

Translog Production Function ~.:JiltllUlJ~ULLlJlJ~~f)':h Cobb-Douglas Production Function 

,dtl.:J 1l1flU lJlJ~1"tl.:J~.:Jni'lJfl11 flii~ llJ ~UlIlJlJ Translog iifl11lJllflJ1::ffUf)lJfl11 flii~ ~ii11ll~tJ 

fl11 flii~lf"ltJ'lfii fl U"::tl1lJ11 mhifl'li'tlIfftJ'II tl.:JUlJ lJ~l" tl.:J~.:Jni'lJ fl11 flii~u lJlJ Cobb-Douglas ~ 

iifJW tllJ,j~'IItl.:J~.:Jni'lJ~~htltytitl iitllJlJ~!llJ 1 If flU flii~tl~llJ ,f1.:J~ fI"~ tllJlI 'YllJ~ tl'lllJ 1flfl11 

flii~fl.:J~ lm::ii tllJlJ~! llJ 1 If fl11lJVfllf ~lJ 'IItl.:J fl11'YlflU 'YllJ nlJ 1::lf 11.:J111l itJ fl 11 flii ~ (Elasticity of 

d .d 0 ~ 01 ~ 1 " 0 01 ~1.l' 
Substitution) fl.:J'Yl 'If.:JUlJlJ1l1''tl.:J~.:Jfl'lflJfl11f1''~ lJ~UlIlJlJ Translog tl1lJ11f1"lJ'II61l1flYllJ i'I 

'm::UlJlJ~l"tl.:J~.:JnilJ fl11Nii~~UUlJlJ Translog iJ.:Jtl'4tyl~ 1 lfff1lJl1f11 ~iJll ~tJfl1mii~'YlflLL'YllJ 

nlJltl6U1::fl6lJnlJ llJfl11f1ii~ '~Ufl~1tJ 

f " • " , 

11 lJlJ~l" 6.:Jnll:: 1~1 lJ'lilJ~ 6lJntltl.:Jii tl1lJUfltlllJltJ 1 ~i fltJlllJ1l1fl~.:J ni'lJ fl11 
, " 

flii~'IItl.:J Solow Model ntl~1lJ~u Implicit Function ~.:Jii 

f(Q,K,N,W,E) = 0 (3.2) 

ifltJ Q titl fI"flii91 K titl iJll~tJlllJ N titl ~llJ1lJfllJnlJ W titl ff1lJ'II6.:Jti1~1.:J~~ltJ~6lJlI'YllJ 
lllJlJ'4116~tl1lJ11f11fl'~ (ti1~H~tJ1mw1~\l1flf)11U1::lJlW til 1 lJl1lJlJ ~l"tl.:J~ .:Jni'lJti1~1.:J) E 

ti6 ti1~1.:Jff1lJ~,UlJ ff1lJ~ 1n::lf11.:Jti1~ H1l1.:J nlJti 1~N'tY1lJ~IUlJ fl11 ~ 1tJ~ tllJl1 'YllJlllJlJ'4116~ 
tl1lJl1f11Yl'~ (ti1~Hff1lJ~IUlJ Wage Premium) ifltJ~J.:Jff1lJ'IItl.:Jti1~1.:J W 11":: E \1fl 

, d • " ~ ~ J 4 ~ J" .Q J 
fllfllflJ1tJ11 11:: lJfI"'Yllllf fI"fI"~'IJ6.:J~~ tl1lfflnlJlnlJ'IIlJ i YltJN" fI"~ 11::1 ~lJ'lJlJ m W l~lJ'IIlJ 

I }' dd ~ J • 1" 4 d.l d 4 .::..1 
1~ 11::11~91 tl1l1f1nlJ\JHfllJ.:J1lJ 'YllJfJW tl1~l~lJ'IIlJ 'Yll lffl"91fl1~Yl'IJlJ 'IIW::'Yl fI"fI"911l::1~lJ'IIlJ 

ti'llf1fl E l~lJ,UlJfI"1l1flfl11~ltJti1~H1.h::ff'Yli fl1~ (1l1f)~'~f)d11 'UIltl'111 11:: 111l11W111 

" ti1~ H ff1lJ ii 1 UlJ ti 1~ H U1:: ff'Yl i 111 ~l1ltl 'lil1~.:J fl U'VIYl tltllJ fflJlJ~! llJ 11 tl' 1 U~ f) Ufl1fll1lJltJ 

" . " '" '" .I 1"" 4 I ,,, I d ~ ''' ... 1 Q q i "" '" , fl11lJ tllJ ~lJ 1i1l ::fllfll1lJltJfl1tJ 91 'II 6 tllJlJ9111fllll Htl1lJ lJ1UlJ fllll H u1:: tl'Ylli tl1~) fl tJ'Yl'Yl.:Jtl1lJ 
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1".0. ,.4 " ,.... " Shirking Model ~fl1iU1tJ111'Ufl-3~lfl~mp.J 'Ufl1'H)11~1~fl11V1H1'U'IIfl-3fl'U-31'U~-3 'U1tJ~1-3~:: 

l~flfl~ltJfh~1-3tY-3fl1n::~m)~11th~1-3~1 hJ '~flli11 M'fl'U-31'U'IIV'U;-3 hnl-31'UlJ1fl~'U (n11M' .. 
" "J,.v ... .J ':01" .. , ~'U 'l'U ~ 1 fl fl n ~ -31'U ~ -3'11 'U) fl n ~ 1tJfl1~ 1-31::~ 11 VI ~ -3'U Vl1 11 ~ UtY -3fl nlJ~ fl III H1'U' 'U 

, 1 " "" , '1'''' 1.1 1 ... ~m~"H-31'UCl~Cl-3 tY-3~Cl l1lfl~fl1n1-3-31'UfltJH lJtYlJfl1 ~'II'U 'U~m~I1H-31'U I1Cl::111flfl91l1 

, d" 1" , ,. ~ ... ~... I .d d4 ~ 
fl1l11-3-31'UtY-3 fl91fl-3 'lfl::tI::mn 'Ufl1l111-31'U l1lJ'U1'U'II'U ~-3'U'U fl~11fl1l11-3-31'U'YItY-3~-3()flIU'U .. .. 
tlfliJ1Ji tll1i1-3~n11 M'flU -31U 'II V'U;-3 hnH1U lJ1fl~U ~lfltYlJ fl1l~ (3.2) Infl1~lJt1~1111-3-31'U1.,j'1 

" 1U~1tJ~::1~ Implicit Function ~-3i'i 

g(Q,K,N,W,E,U) = 0 

. , " 
1~tln U flfl t1~11fl1l11-3-31U l~tlfltYlJfl1ln (3.3) i'i 11 Shapiro-Stiglitz Form 

" (3.3) tY1lJ1l()lltY~-31~UU1111~1"fl-31UtU Translog Production Function '~~-3i'i 

q = a + f3Kk+ f3Nn + f3ww+ f3Ee + f3u u 

I (k2 2 2 2 2) +"2 YKK +YNNn +Ywww +hEe +Yuuu 

+YKNkn + YKW kw + YKEke + YKuku+ YNW nw + YNEne 

+Y NU nu + YWE we + Ywu wu + Y EUeu + TJ 

q 

k 

n 

w 

e 

u 

a 

lJClfhiJ1JitlYJu~mi'1J1-3 
~lU1UflU-31U 

Wage Premium 

t1~11fln11-3-31U 
J • 

fflJU1:: ffVll'll fl-3fi 1fl-3n 
J 

fflJU1::ff'YI1'llfl-3iJ ~ itlfl1l ~fi~ll,j "::'lfij~ 

(3.3) 

(3.4) 

Y KN' YKw, Y KE' Y KU' Y NW' Y NE' Y NU' YWEYWU' hu = fflJU1::ffVlt'llfl-3fln1i'iJ~itlfl1mfi91 
tYfl-3'lfij~'hlJf)U 

Error term 
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,,,, , 

fflJfn1li (3.4) U lillJfflJnl1li'l~i~th.jfn11.h~lJ1Wfi1 li1tl~~1fJ~1mh~1~'l tl~ 

ilJpJ Natural Logarithm ~~LL'YIlJ~111'l.h~H'l ~1fJ~1trnl:l1VilJ~l~n ri1lJ~1m.h w IlCl:: e 

, ~ 1Jl '11 n f1l1ll U ~ ri 1 ~ 1~ tl tl f11 illJ fftl~ ri1lJ ft tl ri 1 ~ Hri1lJ ~ 1 illJ f1l1 ~ 1 fJ1I tllJll 'YIlJ l1lJ lJ'4l:1V~ 
. " 

ff1lJ11 (r)fl i~ U"~fi1~1~ri1lJlilillJ Wage Premium '11mj'lJ~WlJmn 

I~ tl~'11nlLlJlJ~1C1tl~~~n~lJ nl1H~~tl~i lJl1.1lllJlJ Translog nrll1fttl ijnl1 i ~ 
" " i1'1 i tJ fn1 F-I~ ~ li' ~ 'YIflU 'YIlJ nlJ l11 tl1.11 ~n tllJ n lJ n' ~ ~ ~U lJ fn111 fI11~11 fl11lJ fflJ ~lJ -fi'\J tl ~i1 11 i tJfn1 

H~~ ~ 1~'l ~ij~ tl F-IClH~lI '1~Vi '111 W 1'11nfl11lJa~ l1 qlJ'\Jtl~ F-ICI F-I~~~ flil 'I i tJfn1F-1~~~1~'l 

'

" .~.. ~... ~.r!I ~ " .r!I ~ ~ ... 1) '1U flLLn 'YIfllJ fl1fl11 IfI1fl~1ImLlCl~lfI1fl~lJtl fJllJl'fll1lJ~ IUlJ~lJ OtlLUlJu1l'ltJfn1 

F-I~~~thfit1J l11nijf1111filJiI"itJl1lJ l'lflJ lfilJlfl~fl~inl- fl1w.h'l~lhhf'f-l"H~~'\Jfl~lJ111'Y11filJ~lJ 
"lnm1~ ffllJl1 Of-l~ ~ fflJ Ill' ~lJ1 n~ lJ ~ ~fllfl11f-lClH~~ ,,~ijfl11lJ fflJ ~ lJ -fii lJ Vi ff'YIH1~ tJ1 nlJiI'I itl 

l1lJ flrll1fttl fl11lJa~l1 qlJ'\Jtl~i1'1 itll1lJ ~tlf-lClF-l~~ ,,~ijri11illJlJ 1fl 

2) II 'H.J1U om illJ iI 'I i tlf1l1 f-l~ ~ ~thfi t1Jl 'lflJ nlJ i lJ fl1 ::lJ1lJ fl U f-l~1I flU ~ij~llJ 1lJ 

..: J' • 0 i" ....: J' 1" ... d .. .. ",y 
fllJ ~llJll'flJ'\JlJ lJ 1 "~'YI1 l1 HCI f-lClll ll'flJ '\JlJ fltl1If111~l111fllJ ~ llJ l1lJ ~ fllJ ff1lJU 0 f-lCl 11 tYlJ fl1 fl 

~llJ1\md ~ ~~JlJ l11flijfllJ ~llJlJlfl~lJHClf-l~lI nlJ'\Jtl~lJ111'Y1ntitllJ"::1 filJ~lJ~1t1 l11tl i lJ mw ~ 
lJ111 'YIl11 tl ffmlJ 1.1 1 ~ flfllJ fn 'j tll" 'I ~ ijfllJ ~llJ,r tl fJ ,,j, ~ fJ~ l'f tl nmll" ~ f111 f-l ~~ '\J tl ~11 'I i fJl1lJ l'lflJ 

Ifl ~tl~ i fl1 y)~J lJ IrlmfilJ~llJ 1lJ fllJ ~ llJ "~l'h hf'1.111JlW f-lCl H~~lfilJ~lJ ~~fl1Whf-lClf-l~lI,,~ij 
fl11lJfflJ~ lJ -fii lJ Vi ff'YI1~1~ tl1nlJ ~ llJ 1lJII 1 ~~ llJ 

F-ICI f-l~~ '1~ijril1illJ lJ1fl 

l.:!t 4 I 0 • 

nm1fl tl fl11lJ tlfll1 ~lJ'\Jtl ~ '11lJ 1lJ fllJ ~llJ 11 tl 

3) fh(1.ur-:mrfltJUn1nhtJFlfJUllrlU'1UlJlIvtfrfff1JJ11Cl'r" M' ff1l11lJilJri1lJ'\Jij~~1LL1.11 
" U i ~\h~llJl11lJ'YIflfftllJ i lJlllJlJ~ 1 CI tl~ ~ ~ n~lJ f111 f-l~~ 1 fltlij~ "lfllllJlJ~ 1C1 tl~~~ n~lJ ri1~1~ fl 1fJ 

." . 
LllJ 1f1111If111~ 1111 fllJ ~llJli i ~llJri 1~1~ri1lJ U 1Jlfl l1lJlt1fl11lJ 11 ijl1lJ lJ'4l:1vli ff1lJ 11 0 111 'f{ 

. " 
111 fl fl11 111 'I ~ijfJW flll'f i lJ f1l1'til~llJ lJ1 fl fl11fllJ ~ llJ li' flllJri 1 ~ Hri1lJ U,r ij tlfl1 1 ~ ~fl1~l1111t111 

" " 
f-lCl f-l~1I '1di fl11lJ fflJ ~lJ -fii lJ Vi ff'Yll~ l~tl1nlJri 1~1~ ri1lJ U flrll1ft ij fl11lJafll1 qlJ '\Jtl~ri 1 ~ 1~ "Y1lJ U 

~ tlF-lCl f-l~1I '1::ijri 11 illJlJ1 fl 
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4) FhV'}HrJuiilVU Wage Premium (i~1l,j'11~::V~m~i~ff'U 'hfh~1~ti1'UifI1hJfh~1~ 
.. 

U 1:: ff'YI n 1l1~ U~ ~ dh fll1 fl1~l1lJl flfI11lJ fflJ~ 'U til ~ fllhi' V fflJlJ~ !1'U 11 ri 1 ~ 1~ ti1'U U ItJ 'U ri 1~ 1~ 

tl1:: ff'YInll1~ 1 ~fI~ llJ'YIqll~ri 1~HU1 ::ff'YInll1~1ll{1 111f1f1'U ~1'U 1 ~lllril~H' 'U 1::~ ll~ lj ~ f111 

1::~llril~H 1~fI~1'tl (ril~l~~~lf1~VllLl'YI'Ul'j'UlJ'4llV~ffllJ1'I(rrfl i~) ~VlJijIlH!~ '~~~::'lJV'U 
• , .. ".J " " ... i" ~ _. ... :: d 
'YIH1'UlJlf1f1111~11::lJ~'Ul'j'U'YIlj~111f1~~1'U 'U1V'OH~ll fl ml1\1f1u"~VVf1~lf1~l'U ~~'U'U ~~ 

fl1fll1lJlf111 ~,,~~~ ~::ijfl11lJfflJ~'U til 'U iifl'm~l~fl1O'llri 1 ~1~U1::ff'YI n 1l1~ ,r 'U fl V 111 f1ijfll1 ~ lV 

• ~ .1 oCII. Ct. • 0' ,., GI 0 J., SI <Q ~ J 1" fll'OHu1::ff'YI1im~ 'Un::m 11f1'U~1'U'lJfI'U'YIH1'UlJ1fl'IJ'U ff~~" l1~"~"~I~lJ'IJ'U~llJ U~1tJ 

mh1flV fl1~11f111lJti~11 q'U 'lJV ~ril~Htl1::ff'YIn fil~~ V ~,,~~~ ~::ijril1tJ'U ll1 f1 

5) 0Fl17mriN.J1U ItJ'Ui1ILU1~UllJl'Y1flfff)llfl11lJfflJ~'UtiO'll~"~~~"V~~~ffll1m111 

fll1 ~~~~ llJ'YI qll~ri 1~ 1~U1::ff'YIn 1l1~ ~V n1J1f1111rlVIL~ ,,:: ffm'Utl1::flVllfll1~ lVri 1~ H~lj ~ f111 

1::~llril~H 1 ~V~1' U111V ~flV)jfll1~1f1fh~HU1::ff'YInll1~ lflV~fI11lJltJ'U ~1 ~1Il{1'U lV~H 
,tI , II 

ffllJl1 fI~ lf1ri 1~ 1~~ 1 f111'I::~llUII":: lllfl'U ~ l'UloU'lnln'UL Vi lJ 1 ~ 1I~'U 1 fI~ 1~~:: 1li nmr'U U 1~11::~ 1 
, , " . 

lllfl'U~1'UIVilJlLl{1~lVril~1~ ''U1::~ll~1,,~f)1~~::lh 111'fI'U ~l'Ul;~lfhlL":: 1 11 liij " 1 ~!~, ~li~::~~l'U 
J ...:' 0 1" eLI ,~ .J "~1 I.., ." 0 "4 

lJlf1"'U ~~'U'U ~::m 111::~llfl1'01~'YILL'YI~H 'U~"l~LlH~l'UV~tl~1::~llfl1~H'l"flll1~ m111lJ 

.., • J;" , ~ "" • 
vm lfll111~~ l'U tl ~"'U 'U'Ul1lJlf1f111lJ 11 fI'U~ l'U'YI~ f1~1'U ~::~ f) ~ 1 'lf1::fI::11" 1 1 'U fll1 111~1'U '1111 

J <4cvo cv d 1.oClo.t::t CLlGI~' 
'U l'U" 'U fI 'U ~ 1 'U ~ ~"fI'U 'YI Hl'U I ~ 11:: f1" 1~ fl ~ l'U ~ ~ fl1~ l1lJ lf111~"~"~ ~ ::lJfI11lJ fflJ~'U 1i 'U 

ii fI''YI1 ~L ~ fl1 O'll ~ ~ 11 fll111~ ~ l'U filV'~" 'U 1ft ~ 'YI q 1l ~ ri 1 ~ 1 ~ tl 1:: ff'YI n fil~ 

ti~l1 q'U 'lJV~ ~~ 11 f11111~ ~ l'U ~ f) ml ~~~~:: ijri lLtJ'U 1J 1f1 

... '" , 
'U'Uflf) fl1~11f11111 

.. .. . 
, 'U fll1fff11l1f11 ~U i~ till1'U~fflJlJ~ !1'U I-nV'YI~fff)ll11i 1L1tl1Uff1::~ 1~'l 1 'UlLllll~l"V~ 

~~ni''Uf11m~~~~~flVfflJfll1~ (3.4) i~lLrl iJ~ifll'j'U ~1'U1'UfI'U~1'U ril~1~ff1'U~ltJ'U011~ltJ 

~VlllI'YI'Ul'j'UlJ'4llV~ffllJ1'Ifl1fl'~ fh~Hti1'U~ltJ'U Wage Premium Im::~mlfll11H~1'U ij 

fI11lJfflJ~'Uti111v)j~"~V~"~~~1l11V ili 1I,,::ril~1~ti1'U~ltJ'U Wage Premium UVltJ'Uril~H 
.. 

U1::ff'YInll1~111V ili 1~fl1~LLu~,j'f)fflJlJ~!1'U1'Uf111'Y1~fff)llVVflItJ'U 2 ,j'f) ~~U 

1) l~ V~ ~::'YI~ ffVll11 iJ ~i fll'j'U ~1'U 1'Ufl 'U ~ l'U ri 1~ Hff1'U ~l tJ'U 011 ~lf1~VlllI'YI'U l'j'U 

lJ'4llV~ffllJ11f11~ i~ ril~1~ti1'U~ltJ'U Wage Premium ""::~~11fl1'I1H~1'U ij~,,~v~,,~~~"V~ 

~~ffll1m1lJfll1~~~111V'li 1~tII\l~1::fh~1~ti1'U~ltJ'U Wage Premium ""::~~11fll11H~1'U 
.t '" ~ ... _. • ... .. ,,,. • .. , " _. ...... • 1 S!1 .. 
9f~flm1J'Umll u1 fflf1ty'YI~:: 11fl1~ f)ll11 'YIqlltlfl1~Hu1::ff'YI1i ll1l'CffllJl1f1'U llJl 'If L 'Uf111V1i1J1f1 
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flq ~ nnlJ O1'l~ 1 tJrll~l 'Hl~::flq~ m'llJ O1ni 1~ lU'\It) ~f1U ~lU lu ~11 'ffl'H n 'S 'S lJ01'S ~il1l '\It)~1.h ::Il1f1' 

'VWh,'l1lf)'U i~ '~fill1U~ltJU'fflJlJ~!lUl1~n ,l4f)l'l~fff)1J,,~il 

(3 .5) 

(3 .6) 

H W : Pw = r ww = r KW = r NW = r WE = r wu = 0 (3.7) 

(3.8) 

H u : Pu = r uu = r KU = r NU = r wu = r EU = 0 (3.9) 

1 ~ tJ~ 0 1111 n~~ Ol Hl~ 'fff) 1J fflJlJ~! lU l1 ~ n ~ (3.5)-(3.9) f) f) nlJ l1h 1 n!),111.J ij I 'ffli 
" . 

fflJlJ~!lUl1~ml1~1i1l1lJltJf111lJ11 iJ~itJVJu ~lU1Uf1U~lU rll~1~~hulhtJu01'S~ltJ1If)1J1Il'lU 

VJUlJ,",1I6~'ffllJl'j(l1~'~ rll~l~ebu~ltJu Wage Premium 1L~::V1l'lln1'l1H~lU ij~~~f)~~~il1l 

'\I f) ~~11 ffll1 0'j'S lJOl'l ~il1l lu 1'l1~11 HtllJ'y'llJ l11n~~ O1nl~ fff)1J 'fflJlJ~! llJ1.hlnt) 11tJf)lJl1J 
" . . 

fflJlJ~!lUl1~mmhi1 UUl1lJltJf111lJ11 ~1U1.hU'ff'S::9iw'1liiillJlffn1l1f111lJfflJlilJ1rtlUfl~flil1l 

1 UIl1J1J~ l~f)~fl ~ niu O1'S ~il 11 'uij~~9i f)~~ flil1l 

. " " 111 f)~~ lnlL 1J1J~l~f)~fl~niu O1'S flil1l 1 u n1'lffn1l1f11 ~i1f)~lu ttl TransJog ~~u~:: iifl'l'll~ 
. " 

f111lJfflJi u'li '\I f)~~ 1111.h Uff'S::9i 1~'l liij~ f)~~~il1l ~~~::Yi ~1'lW 1~11 nrllf111lJV~l1 QU ,,~u 

(3.10) 

(3.11) 

(3.12) 

(3.13) 
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(3 .14) 

h.J fflJf111~ (3 .10)-(3.14) fhfflJ1.h~ ffl1f~H'l ~~ i~ ~l n f11nh ~lJ 1W ri 11t 1.J1.J~ 1~ tJ~ 

fl~ni'lln11~~91 "W~~ k, n, iV, e, ii fitJ rilm~fJ"tJ~ k, n, w, e, U 911lJ~1~1.J 1;jtJl1l1llri1llt1'111~ 
i~fl1llJU1l11~ll W timl~fJ"tJ~~l1111Hh~'l ~ii~~~tJ~~~~91 

. . " 
1in~~1111fftJl.J11 til~l~~hlln'Ull Wage Premium U ()millln11~lfJril~lnh~ffl1nfl1fl 
." . 

111tJ ili lllJ~lnnl1~~,j'tJfflJlJ~1l ti1~1~n~lfJll1'flll~lll (S) lillln11~lfJ~tJl.Jlll1ll'YllllJl.!1l6 
oJ. ~ , .a IV' 

(Aggregate Human Capital) 'li~ff1lJ11tlllm~lnfflJn11 s = W+ e tltln!1Jll 2 ff1ll fltJ fll11Hff1ll 

~lUll n11~ 1fJ9Itll.Jlll1ll11lllJl.!1l6~ffllJ11tl1fl'~ (w) lm~ril~Hri1ll ~lUllnl'j~lfJ9ItJl.Jl1l1ll11ll 

lJl.!1l6~iliff1lJl1tl1fl'~ (e) l1ln,j'tJfflJlJ~iflUll~l ~ th~1~ri1ll~'Ull Wage Premium (e) ~~tJn 
i flffll 1llUll n11 ~ lfJ~ tJ l.Jlll1ll11ll lJl.! 1l6~ iliffllJntl111 , ~ ilil,(l Ull n11 ~ 1fJti 1~ H 11 1~ ffl1n fl1fl 

(~lUllll1 ~~~ 1 11 1 l1'flll ~lll;~ 1 ~Yh~llllJ1n~ll) l1~itUlll~fJ~ n11~lfJ~tll.Jlll1ll'YJlllJl.!1l6~ iliff1lJ11tl 

111 '~ll;l,fll ~~~1111nti1~H s lUll'11~llJ,j'tJfflJlJ~if til w lm~ e lllfflJn11~ (3.4) ff1lJ11tl 

nlJ nlll Ull ~ 111111 ~ 1 '*1fl'YJll lJl.! 1161 ~fJ~~ 1'~ fJ1 ~1 n nn ~ vi ~fftJ ~~ 111111 ii ~~ n 1 ~111.J ~111;j tJll nll 

• ~.J 0 1"" 0 I "' ... 1 <Q cf1 " ~ .., d ~!lt.c. 
~tJ~~~~91 9f~11~11l 11"tJn1l1ll1l"tJ~fllfflJu1~ffl1li ll"tlfflJlJ~!llll1~nl1 (3.15) II l1Jll~H 

Ho : Pw = P E' r WE = r ww = r EE' r KW = r KE' r NW = r NE' r wu = r EU (3.15) 

. " 
,j'tJfflJlJ~!llll1~nlllfflJnl1n (3 .15) U ~llUll~l~ n~llfitl ~~n1111flfftll.JfflJlJ~!lll 

fJtllJfl.JfflJlJ~!l'Ul1~n Uff1l~1l th~l~ e ()mulltil~Hri1ll~,illln11~lfJ~tll.Jl1l1ll'YllllJl.!1l6~'li 

ffllJ 11 tl 111 ,~ U,j~l 'lilUll 111 ~111tl ~~ n1111fl fftll.J11filfflifflJ lJ~! III ,j'1~~ llif llff1l~11 ti 1~ 1~ e 

()mullri1~1~111~ffl1nfl1fl 

" " ,,, , 
rill1fl.Jnl1ffnlllflf~u,j'tlfflJlJ~!llln (3.15) U ()milll,j'tlnlJlJ~!lllnriltitylJln lfl11~ 

" " ~~n1111flfftll.JfflJlJ~!lll,j' tlU ()mUll~ 1;1fl11 ~~ ffll1m1lJn11~~911ll111~1l1ff' l1fJ iin11~lfJ 
• " ... 1 CIt. <Q 4. , I.J • .c:t,1' 0 <Q ~ • " ... 1 oQ.Q. .dod I 

fll11 1~u1~ffl1lifllfl111 tl lJ 'li~l11nfl1.J11lJ ~ ~ ~111ln111'm 1~ 11 ~~"tl ~fll 11Hu1 ~ffl1li fllfll1lJ9I tl 
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~Cl ~i1 ~ 'U ij ~ ~ ~ tY111 011 lJ011 ~i1 ~ 1 U 11 1::1 fI ff1 f1tJ~ ij 1 11 i 1U fl11lJtYtJ fI fl ~ ij ~ nlJ'YI ()fI a ri 1 ~ 1 ~ 

1I1::ff'YIifllVi11~ijhi 1l~'HloVilJ'hri1~Hrf1U~I~U Wage Premium if1~''lf011~ltJri1~H 
11 1:: fffl i fll Vi nv~ tY1lJ1 H} 'YI ~ tYij lJ 1 ~ i 1 f1()fI a ri 1 ~ H 11 1:: ff'YI i fl1Vi tYllJ 11 fill llJ 1 1 tij i lJ ltJ 

Vi()~ m 1lJ on lh~lU '1.1 tJ~flU ~lU 1~ 11 ~ ij '~1 ~tJ~lU on 11fl 1 1:: 11 ri 1fl11lJti~11 ~U 'Uij ~ ti~ 1 1011 

.... .J .... ~..,j ,,,. ,,,. d.".I .... 
11~~lU91 ij ~Cl ~Cl91 '1i~(}61UU ~~'YI '1:: tYllJ1H} 11 fll~ ijlJ fl11 'YI()flt)fll '11~u1::tYflli fIlVi tY1mHI 

illlJl' tiji1J1tJVi q~ onlJ on ~ltJri l~l~fl U ~lU' U~91 tYl11 onlJon ~i1~ 'Uij nh::lfIff1 'YI tJ 1 ~11 ~ ij 1~ 

; , " "11 
1 U 0 1 1 11 1:: lJ1W ri 11YlJ1I1:: ff'YIi'Uij~lllJlJ~ 1Clij~ Yi 1 tl U onffo fIlfl1 ~ii n~tYij~L1lJ1J ~ 1CltJ ~ 

'1::1t1t Maximum Likelihood Estimation 'uon1l1::mwri11~tJ1~U011't11h.h::lJ1W011~ 

1l~0~1~'110~lU~ffOfl1'UtJ~~ l'lfU ~lU'I.Iij~ Huang et al. (1998) ~'t1tfl1"~tYij~U'ijtJ~tyfl .. .. 
(Ordinary Least Square) tl1111lJOn1l1::lJ1W011 n~ii O1111nlJ1wri11l1JlJ Maximum Likelihood 

Estimation '1:: 'lf1tJ'U ~ fli] ty11 1fl11lJ 1 ~ U U 1:: ff'YI i fIlVi (Inefficiency) UCl dl ty 11 1 01 1'U 1~ fl11lJfl ~ 
" , I..,.e. cf4 .oQ.., .: 

1 tYU fl n 1 (Inconsistency) U 011 U 1:: mw flltYlJU 1:: tY'YIli '1i ~ 1 fl tJU O~lJ 0'1:: Vi1Ji] ty'HlU' U on 

111 ::mw ri 1111tJ1t fh,,~tYij~U' ij tJ~ty~ 

. 
, "'" " 3.5 II'tHl.:JfllJl'1.1tJ.:J'I.ImJ" 

• " " t 

,j'ijlJ ClYi1 '*1 U onffofllfl1 ~ii I~U,j' tJlJCll'J~ tJtJ ij 1 fltJ 1 U rf1U 'Uij~,j' ijlJ ClYil t~h11 11J 011 

U1 ::lJ1W ri 111 1JlJ~ 1Clij ~Y1 ~ ni'u ri1~ 1~ il1lJ1'110 1 fl1 ~ 011 tY111'1 fl11::0 1 1 li 1~ lU 'U .tl~U1::'lf101 . . 
(Labor Force Survey) iJ Vi.ff.2542 l'f.ff.2543 llCl:: l'f .ff.2545 'I.Iw::Yi,j'ijlJClYi1,*luon1l1::lJlwril 

1L 1J 1J ~ lCl tl ~Y1 ~ ni'u 011 ~i1 ~ il1lJ 1'110 1 flH O1Hhn'1 ~~ tY111 m 1lJ 011 ~i1~ 11~titl tJ 1 U U 1::lfIff .. 
~lU1U 50 11~tiijtJ iJ Vi .ff .2542 Vi .ff.2543 1m:: l'f.ff.2545 n~tYtl~'lfl,j'tllJCl 111'11001nhontYn1'1 

'Utl~tY1U o~ lU tYil~ mi ~'lf1~ 

'110 1m ~ontYn1'1f1l1::011liHlu'Utl~u1::'lflm llCl:: 1m ~ontYn1'1~~tY111m1lJ011~i1~ ~ 
.... . 1 0.... 4Q. ~.4 " ~,.., .J 0 " J d .oQ d 
'1~'YI1 ~tJtY1UO~lUtY(}~U11~'lfl~ ll'ftlfl11lJl'Ul \ '1 U9111L U1'Y1'1::tJ1m 1 'lflJ10'UU '1~~::'Utltlli1J1tJ(}~ . .. .. 
YilJ1L1Cl::ml1tJ'U ij~~1L1 u1n ~11lJfl ~~ii 
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. 
.., _ I ~ S;'I • _~, .., ." 

3.6.1 vrmlJ'ifll'ti IUUUUil1iltFhl~n"'Ufl1ilH 

1) fh{N TYlomio;imffJ1-J 1~lJl\11flfll'il1m:l1fh~w\lt)~fllJ~llJ~~Hn11m'ilJfll'i~~~ 

i lJll~ ~::11li vt)tJlJ l111fl 1m ~ mnl:a'ilfll'iuf uu9i ~ 1 ~tJ 1 ~fl'lfih 1m ~Untl fl (Consumer Price 
~ ~ 

1"'" "" """1 1 ~I ~ ':."1 ~ • i ~ 1" "1 d d """ Index) LL~:: ·tiWiflJ'ilfl1~m tlfl lJlJ YU1.2545 lUlJlJ!llJ C)f~\1::111 111~1fl1\11~ ~tJUHW'Y1U'Y1\1H 

\It) ~fllJ ~llJ 1 lJLL~ ~::11 ~vt)tJ~~ 1'1'111 m'ilJfll'i ~~f1 1 ~tJul1lhm~ lJ 1J1f1 ~ m~ t) lJ 

2) ,h::n'Ufi 1101 m nhnu T ~OlfJ io 1~t)~\11fl 1 lJ flU ri l'i1\1 1111:: fllnh~llJ \It) ~ 
." . 

lh::'lflm 1liu,j't)lJ~ ~llJ 1lJilnlfltJl1HllJ fln!lJ ;~ 1~Ht)1~11JlJ i 11lUml1lJ 1 ~tJ 1 ~riml ~tJt)l~ 

'\It)~fllJ ~llJ 1 lJ119i ~::11~Vt)tJ~flffl11 m 'i lJfll'i ~~~ U11l-i1m1JlJ il ril11 f Uffl11191 ~1 ~t)lQl~lJ ~1 
!.d 4 !:it.....d ,.. .cI.., ~ 

11U'i 1111lJ lJlJ llJ t) ~\11flt)lQ(1 mUlJ~111 U'il1ffllJ1HI ff::l1t)lJ (1~'i ::~Ul'JlJlJlPW (Human Capital) 

111 t) U 'i::ffUfll'iwllJ ;f1fl'\lt)~l1~ ~::fllJ 1 ~ ~ ~O~11,r11t)1\1 \1:: 1li 1 ~ ff::li' t)lJ 0 ~ U'i ::ffUfll'iwllJ HU 

~111t)~ W iJ\'I~UlJ 11~nff1lJl'i(1ff::li'tllJO~U'i::ffUfll'jW fll'il1H1lJ ~~llJlJl 1~ l~tJfllJ~Ut)lQ 

lJ1flfl11Vt)lJUlh::ffUfll'iW111~llJlJlflfl11 

3) {fJOCJ::'lJfJ-JflU n UlrtFl'l1 rY-J 1 ~ \11 fl fll'i 111ff~ ff1lJ '\I t) ~ fllJ ~ llJ 11 tY ~~ t) ~ llJ 1lJ fllJ ~ llJ 

yf~11lJ~ i lJl19i~::11~Vt)tJ~~ffl11 m'ilJfllm~~tTlJ'l 1 ~tJUl1lhtJl~lJ f t)tJ~:: 

4) 1::;Ufi nfYmn 1 lJ fll'iril'i 1\'1 1111:: fl l'i l1HllJ \It) ~U'i:: 'lflm '~111fll'i fft)U(l1lJO ~ 

'i::flU fll 'ifffl lll~ ~ty~~ rill ~ \'I 11 ~ ~ \'I 1 fltT lJ 1 ~111lJ1111fl l'i i ~fl~lJ 'i:: flUfll'i ffflll1 1 11li t) t) m11lJ 

" " . 
'i:: flU fl U fffl lll9i H'l 1 lJ fl U fffl lllfl f ~ U 'i :: flU flU ffflllln 1 ~\'I:: 111lJ 1 \'11 fl fll 'i ~~ fl ~lJ 'i :: flU 

" . " 
fll'iffflll1111liu 1 ~ tJ 1 ~ff~ff1lJ '\It)~fllJ n \'IU fll'i fffllll'i::flUU lJ '1 1 lJll9i~:: 11 ~ vt) tJ~f1 1'1'111 m'ilJ fll'i 

"" ~ ... ~ d. 1 ~1' I ... '" ~ "IV IV 4 .1 '" 
~~~ C)f ~'i::~U fll'i!1flll111lJ llJ1 'If 1~l1Lfl 'i::~UlJ1itJlJ!1flll1~t)lJ ~ lJ 'i ::~UlJ1itJlJ fl'fllllfl t)lJu~ltJl1'i t) 

I ntJuIyh 11~::'i::flUlJ111111tJ1~ tJ111t) I ntJuI"; 1 1 ~ tJUfll'ifffllll'i:: flUU'i:: (1lJffmn111 t)~ 1fl11 1 lJ11~ 

~::11~Vt)tJ~fl 1'1'111 m'ilJfll'i ~~~I11lJ'i::flUfll'ifffllll~1 ~1 lJ fll'i IU1 tJulntJu (Reference Group) 
, " ., , J,I 

ff111 f ui 1Ll un:: flU flU ffflll1n 1 ~1 lJ fl f -3 U i1 m11 lJ i 111 U 'i n ff1lJ U (1 1'1':: li' t)lJ vi' -3 u~ lJlW 11~:: 

flW 111Vi\lt)-3fllJ -31lJ 1 ~ tJl1lflfi \'I1'i W 111~ ~::i 111 un::fl Ufll'i fffl III \'I:: 1'1':: li't) lJ U~lJlW fllJ ~ \'I U . 
" . 

fll'ifffllll'i::flUU lJ'l tl1nl'lflJ i 111 un ::v1UliYWlJfffllllfl t)lJ~lJ l11mi' 111 U'i n111 1 M'1'i1'Y1'ilU11 U 

U~lJlW fllJ ~ \'IU fll'ifffl1:11'i::fl uli 1i tJlJfffllll~ t) lJ ~ lJ ~ llJ 1lJ 1";1 1 ~ , lJl19i~:: 11 ~ V t) tJ~fl 1'1'111 m 'i lJfll'i .. 
~ .-::I 4. .c:t. ..,.cI .., 4 ... Id d.., "4 

~~fl '\IW:: 'YIllJt) Vi \ll'iW 1\'11 m:: ~UflUffflllll'J m ::~U fll'i fl'fl ll11 u HJUI 'Y1 tJU fllJ \'I:: 1'1':: 'YI t) lJ (1-3 

fJW 111Vi'\lt)~fllJ ~llJ 1 lJl1~ ~::11 ~Vt)tJ~~ffl11 m'ilJfll'i ~~f111111lJ l'lflJ 1 'i mi 11 fit) O'l11~VtltJ 

~~ 1'1'111 fl 'i 'ilJ fl 1 'i ~~fl 1 ~ij ff~ tY1lJ '\I t) -3fllJ -31lJ ~ \'I Ufll 'iffflln 'i::fl U lJ 1111'Y1 tJ 1~ tJ111 mn tJU 1";1 
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" . 
I '" .Q " q .ct" &I 04 

lJlf1f11lll ff1l -31llflo! Vt) V~ ~ ffll1 f111lJ f111 ~Cl~'U 'U fl'U ~l'UlJfJ WfllYfYl ff~'YI t)'U ~ 1 m~1Iu f1l'l flf111l~ ~ 

f11l 1'U'YIl~~ H f)'U'li'llJ l1lf111~Vt)V~~ffll1 m'ilJf1l'mil~ 111 ihl1ltY1'U'\.It)~fl'U~1'U~ ~Uf111fff1111 

~ ~ f1111h~fllJfff1111L 1I'U ~1'U 1'U U {)V LL ff1l~O~1l 11 ~V{)V~~ ffll1 m'ilJ f1lmil~ J'U fl'U ~ l'U lifJ W flll'l 

1) 1J"Fi1H"Nii~dmffJ1.J ~lf1f1l'iriln~~91ffll1m'llJf1lH.jil91 1 'Uu'i~L'YIff1'Y1v ~Cl~il~~ 
" ~J I t 4Q ~ 4:t &I .ct 

h,.1'Ufl'l ~'U ~~t)Q 1'U 1U'\.I {)~lJClfll~Cl~Cl91 CJf~l1lJl(lfl~ 'ilV'iU'\.I{)~fffll'U U'l~f1{)Uf111 1'U H)UiJ l~w 
, " • .1'" '1 1 ,,"'.,. ""1 1 ,,"'.,. ""1 <;'1 ?t <;'1 of 1I'YIlf1l'iu'lUlI91~ ~v 'lf1l'lf'U'llfllrj1J1 flfl LLCl~ 'If~'If'U'ilfllrjU'i flflu l'I.ff.2545 LlJ'Uu!l'U CJf~ 

~~li 11 111 ~ lJClfll~Cl~il~~LL n' ~l ~'\.It)~LL~ Cl~l1~V{) (I~91 ffll1f1'i'ilJ 111(1iil1lbmll'U al'U 1J1'YI 

2) 1J"Fi 1i1fJ tJtJJ]udmffJ1.J '~1~lo!Clfllrr'YI ~'\.I{)~ff'U 'YI f'Yi6f1l1'i11"~,r f1rilL~{)lJ'llfll fll 

iYf111'lt)~ llJ'l ~(I~ L1Cllf1l'l 1 ~ ~1'U lJl 1 ~LlI'U ~ 1111iJ~ ~ (lll'U ~~, ~ lJnlf1f1l'i ril'l1~ ~~ ffll1 m 'llJ f1l'l 

~il~ 1 'Uu'i~''YIff1 'YIV 1f\v'~ufuLL~~ 111(11 ~~'lfihlfll~UnflflLLCl~1~~'lfihlfll~unflfliJ l'I. fl. 

2545 LlI'UiJ!l'U fh1,rt~lo!Clril'\.l{)~iJ~~Vll'U~1ln'~1~ lil1l11mll'U al'U1Jl'YI 

3) fi 1lJ IUF/U.J1lJ 1 ~,j'{)lJCl~l'U 1'Ufl'U ~1'U 1 'U1I~ Cl~l1~Vt)(I~91ffll1f1'i 'llJf1lmilll ~ lf1f1l'l 

ri1l1~~lIffll1m'llJf1l'l~il~ 111vlil1lbmll'U fl'U 

. . " 
4) Fi1{1.JthuntiJunrni1tJmJIlll'YIUJ]WJlilJtlntr1l111f1'ifi M' rill1furil~]~ 1 'U tY1'UiHi 

'" ,,,.. ",".1'. !':1"""" of fI{) fll~Hl'IVlmW (Predicted Wages) 'YI 1I~1f1f1l'iu'i~lJ1WfllLLUU~lCl{)~n~f1'1f'Ufll~H CJf~~~ 

,.h 1 U11lJ'YI1Iff{)1Jfl1llJ tYlJli'U; nu~Cl ~il91 1 'UlIUU ~lCl {)~~ ~ ni''U f1 11 ~ii~ iil1111 (II 1'J'U 1J1'YI~ {) 

'" L1I{)'U 

5) F/'1{Nthudli'JU Wage Premium Rt) ril~1~tY1'U~H'l~111Hril~H 1~mu~(I~1In'~1~ 

nuril~1~ri1'U~LlI'Uf1l'i~l(l91{)ULL'YI'U1l'UlJl.j1l6~ffllJl'lfl111 1~ (Predicted Wages) lil1111mll'U 
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4) 1::~utn'ithnn fl1')fYflln(im~u01H'~'t'JulullUlll.jflV~thfiqJll,,::(iVl~U 

~11l1.h~ff11117 (lff::l1' tlU 7::~U't'JU lll.jflV"V~ll~ "::1Jflfl"'~ thl1 i'u7::~U017fYflfl1~th1J11 ~1 U 

~ ::':'"1''''' 4 .d. d A , ... ~ .d. d ~ 
O1711flfl1m ~U ~ 'Jj'7::~U O17ffflfl1~~1l~l1ff117~I'YWLLU~7::~U017"flfl1~ ~1l~l1ff117~ tlV flllm 

lh::(lllfYflfl1111V~lfl11 ,jTitlllfYmn~VU~u ,jTitlllfYflfl1~Vu11mtl111VlntlUlfh LL"::1l111111t11tltl 

111 m ntlUln 1 1 ~ til ~ffrlthu" v ~fl U ~lU~ ~u flUfYflflU::~ U117::(lllfYflfl1111 v~ 1fl111 ~u fl~ll 

flU fYfl fl 11111 tl1J1ntlu 1 U fluvi 1J1t1fl111111111t11 m tlUI n tlu~::vi 1J1t1 1 U" flfl W ::~11 l11fll1~ titl tI 
oICl1l .J.d cI ..,.., cI "I'~ 

~~ ff111m711017 ~,,~ ~ HI ~ vn::flU ~lUl1 ff117 ~ 017 ffflfl17::~U llTi tlllffflfl1~V U ~ U ~:: ~1t1fl1~ 1~~ ~ 

fl1111~tiVtI~~ff1l1m711017~~~~~HmYl1::flU~lU~~U017flnfl17::~u117::(lllfYflfl1111V~lfl11 
" '1 ~"1"''' ... ~ .d. d ~ ... .: 7tltl"::I'YIl rllUU~U ~tI"flflw::"m.!""tl~7::~Ufl17"flfl1~~1l~lHnI7~ lUU~~U 

7::~U117::(lllfYflfl1111V~lfl111rltlYi~17wn1fll11~ 4.4 ~::YlU11 lu . ... 
~~ ff1l1 m711 fl17 ~~ ~ ij 017 ~ l~flU ~lU n thl1~ fl17fYflfl17 :: ~U U l~tl ff~thu n ri vut l~tl ~ ii~ 11,r~:: . .. 
ij017~H~lUflU~lunt'hLl~017fYflllu::~uurivW,j'Hll~fl~1~nultlll~"::l1~tiVtl~~ff111m711 . .. . 
O1m~~ fl~11fiv ij017~H~lUflU~lUn~U017fYflflU::~UU1~~tlllfll1~tiVtl~~ff1l1fll711017~~~ 

41' ........ ~ l' ! 1 .. ~ 
ff~(lnVtl":: 46.73 117mflVUflH"V~flU~1~~lU'tH1111~ UV~ff111m711017~"~ UUl1lJ1t1fl1111 
~ . 
11 lrltlfllYl711111tl'11 U ~~ff111m711017~~~ V~ ',j'~ijfl1111~v~017flu~lu~ij't'JUlll.jflV~1~~lfl 

7::~UflUfYflfl1tl~1l1mr fl l~tll1~tivtl~ 1531 fl17~~~~~~flwtt1~1~~lflO171,j-ihiqJ~'Jj' I~Ul1~ 
t , ", , 

tiv tI~ ~ ff1l1 fl n II fl17 ~~~ n ijfl17 ~ l~fl U ~lU n thl1 ~flU fYflfl17:: ~ uu 1 U ffrl ff1U n tl ~ nll~ii ~~ tl tI 
oJ " "d I I I oICl J 1 '1~d." d.c:i ,,:: 78.74 Clf~ff::'Ylvu1111l1U1111l.JtlVtl~~ff1l1m71101m"~u II i'l1lfl1111~V~fl17flU~lU'Ylll 

flU fYflflllJl mr fl "W:: ~ 11 ,jtiv tI~ 3210 fl 17 ~~~11-" v~ fllg fl'Yl7 m1 fl ff Uti:: ff1U 117:: fl V U ., 
<Q d oICl.- I CIt, 4 I.., 1"''' CIt, .d _I ... .., 
VI" fl117VU flff~ H'l fl17~"~lfl7V~ff ~ffqJqJ1W 'Yl711ffUU ,,:: 1'YlQ U,,::Ifl7 v~~umw ff111 'IU 

1 ..... 1 lSI CIt,.4., 1 QI" CIt, .4.., 4.c::t OIlS 
mffYl'Ylll":: 'Yl71""LLUU 'Jj'ff1t1 O17~"~lmvnu 'Yl'I'YlffUll"::1'Yl~ lfl7V~UU'Ylfl1fftl~l17VfllYl 

111tllfl ~ V~Clf11 1111 Yl7 ~1;~111Vlfl ~V~1~ 1 tl1l Yl7~ 1 ;~111V aU 1I1~ l~tl1t V~ ltJU l1~ tiv tI 
, , ". , 

~~ffll1m711017~~~nij01'I~1~flu~lUnthLl~flUfYflfl1'I::~uu1uffrlff1U~lnllrl fiv lntl~fvtl 

,,:: 8.05 

7::~U,jTitlllfYflfl1~tlU~U lrlVYi~17W1~lfl,11~ 4.5 ~::YlU11 1uu~"::11~tivtl 

V ~ ff1l1 m 711 fl17 ~ ~ ~ ij fl1111~ V ~ fl17111 V ij fl17 ~ H ~ 1U fl U ~ 1U ~ ~ U fl17 fYfl flU:: ~ u,j Ti tlllfYflll1 . 
~vu~uluff~ff1u~rivutHLL~fl~Hnu l~tlfvtl,,:: lrltl1~~tI"V~flU~1~flU~lU~~UflUflflfl1 

'I::~1Jlj'TitlllfYflfl1~VU~u1Ul1fll1~V~tI~~ff111m'Illfl1')~~~vg~fvtl,,:: 20.971~tll1~tivtl~ 3320 

fl1m~~f.l11mW~'~'Ul1HnffUff1ff~{ 11"::lfl~v~~11mWl~tl1nufl17rl1t1fllYl l1"::fl17~~~ . ", " 
Ulwo1 ij017~H~lUflUn~UflUfYflflU::~UUlJ1flllrlnfvtl,,:: 46.13 "w::nl'1~tivtln 1531 017 
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~il~ ~il~fl W tti' ~ 1 ~ ,",lflfl1~ lu-iYtiqjfj'lf ii fl1~ ~ l~nu fl'U ~1'U ~ lllJflnfffll:n~~~ lJn U' (JtJ~~ ~ !(JtJ,,~ 
6.93 

~ ~~ mJli tJllfffll:ll~ (J'U tl" ltJlf 1 ()l Vi tJlJll'il,rl (J~ 1l n W l1ll flt tl~ 4 .6 1l ~ 'YflJ1 1 
. ". 

fi (J'U ~ l~ 1l~iifl1l11~ (J~ fl nfl 'U ~1'U Vi rill ~ 1l fl1~ fffl1:ll tl ~ tl~ ~ ~~tJill 'U ff~ ff1'U Vi 1l~ fl~ 1 ~n'U' 'U 11~"~ 

lf~ti(JtJ~~ ffllfm ~ llfl1~ ~il~ 1 ~tJfilm ~tJ~ (J~ fl1~ ~1~~1'U fl'U ~1'U ~ till ~ 1l flnfffll:ntl ~ tl~~~~lJnl 'U 

'lfllf~ti(JtJ~~ffllfm~llfln~~~1()g~!(JtJ,,~ 17.32 1"'~lf~ti(JtJ~ 1531 fl1mil~~il~flWtti'~1~1llfl . . " 
fll~ lu-iYtiqjfj'lf Itl'U lf~ ti(JtJ~~ffllf m ~ llfl1~~il~Viiifln ~ lHl'U fl'U ~l'UVi 1llJ fln fffl1:l n~~ lJil 

~ltl~ fi(J !(JtJ,,~ 4.94 ~W~~lf~ti(JtJ~ 3210 fll~~il~lf"(J~fhgfl\'l1()11flri' "" ~ ff1'Utl~~fl(JtJ 

UIgfl\'l ~(JU nri'~H1 flnflil~lfl~(J~ff ~ffqjqj lW 1 \'I~";fnrl1"~ 1\'1Q ""~Ifl ~ (J~~tlmw tillfltJ 

1 ..... 1 1" ~.4 ILl 1 ..,., .a. .5., o4.cs .4 
\'IH'I'Yf\'lll"~ \'I~"'~lllJlJ 'lfffltJ fl11fl"~llm(JnlJ m\'lff'Ulltl~1\'1Q Im(J~lJ'U\'IfllfftJ~lf1(Jfll'Yf 

If 1 (J I fl ~ (J ~ C)f 11 u'11 'Yf ~ ~ 1 ~ ~ If 1 (J I fl ~ (J ~ i ~ 1 (J '11 'Yf 1 ~ 1 cJ ~ If 1 (J ff 'U III ~ I ~ tJ 1 ~ (J ~ I tl 'U If ~ ti (J tJ 
, . " , 

~ ~ ffllf m 111 fl11 flil ~ Vi ii fl1~ ~ H ~l'Ufl 'U ~ l'U Vi till ~ 1l fln fffl1:lltJ: ~ tl~ 1 ~ ~lJ illl 1 flVi tl~ fi (J ! (J tJ" ~ 
..... 1 d d p ::," "'" .: 

48.46 111 (Ju1~1l1W m ~lf 'U ~~(J~fl11 \ll~fl 'U ~1'U mlf ll~ 'U lflJ tJ(J V~~ ffllf m111 fl1~ fl"~ 'U 

~~~lJll1fl1\'1tJl"Vlf1(JlVivtJll'h Irl(J~1ll1Wl1llflttl~ 4.7 1l~'YftJ1l U~"~lf~ti(JtJ 

~~ ffllf m ~ll fl1 ~ fl~~iifl1l11~ (J~fl11 ~ Hfl'U~l'U ~ till~ 1l fl n fffl1:ll tl ~tl~ 1 'U ~~~lJn' 'U ff~ff1'U ~ 
fi(J 'U ~ l~ll~ fl~ H fl'U 1 ~ mu ~ v, 'U 'l fllf ~ ti(JtJ~ ~ ffllf m ~ll fl1~ fl~~l1 ~ 1 fl1~ ~ l~ ~1'U fl 'U ~ l'U ~ till ~ 1l 

" , , • I 

fl1~fffl1:ln~~lJil ,",~(JQVi!(Jv,,~ 14.99 l~tJlf~ti(JvVi 2320 fl11 fl~~~il~flW tti'Vi 1~1llflfllm~'U 
" •• tI 

Ull1'U ill ~ ~ l~ tJll I tl'U If ~ ti(Jv~~ ffllf fln llfl1~ fl~~ Viii fl11 ~l~fl'U~ l'U Vi till ~ 1l f111 fffl1:lln ~lJil' 'U 

IV' ,J ,J 4" cI oQ -'ct dILl '11.d "~1 od.d ff~ff1'U\'Illlflml~ fl(J 1(JtJ"~ 49.93 C)f~lflfl1Iml~lfltl~tJlJl\'IVlJfllJfll\ll~\'Ill\'l1lH ~mUM\'I 
" . 

Ullff'U(J 1 tl~H~'U 1l~'YflJ1l lf~ti(JtJ~~ ffllfm~llfln~il~ilii f111~Hfl'U~1'U Vi tillhflnfffl1:ll 
", " " I 

1~~ tJillllflVi tl~ lltl~fi l~ HVill1i1l1 ~ 1 ~ VI U ~ tJ~tHlf~ti (JV~~ ffllf m 111 fln fl~~ il fitl ~Vi~~~1tJ 

~W~~lf~ti(JtJ~ 1920 fl1~ flil~~(J~l1il ltl'Ulf~ti(JtJ~~ffllfm~1lfl11 flil~ ~iifl1~ ~l~fl'U ~l'U~till~" 
" , , " 

fl11fffl1:ln~~tJil''Uff~ff1'UVi~ltl~ fi(J IV.V~!ijV"~ 3.88 1l'hu'U 
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5) IJtI.fllflnYl.:J'lIa.:J'H2JtJatJ~~Hn'Hn'l·nJfl1·HH'YI fllHlfl1l1f1~lJlJmflYl~~'lIa~ 

U~n::lf~tiatl~9111'1lfm'ilJfll'i f.I~91 ~::fh' ,rl'i1Y1'i11J11 U~n::lf~tiatl~~ 11'1lf m'ilJfllm~~ii fll'i 

;~11'fl TU lh::f16Ufll'i a~' lJ lJiifl1f1 , ~ll1JlJ ff1lJ lJ 1 fllf1a ff1lJ U' a tI 1 ~ til ~ ~ till fl'H ~ tiatl~~ 11'1lf flnlJ 

" ", " 
fll'if.l~~ ~::~ ~a~' lJIJiifllfl'~ lJa fl~lfli1lJiifllfln~ ~'lIa~lf~tiatl~9111'mm'ilJfll'if.l~~v~11JlJ~1 

• tI 

fh~llJtlY1lJlf~titltl~9111'1lfm'ilJfll'if.l~~1~tJ1f)lJU~tlQ'lJ11'mlJU'i::fltlUfll'in~~aQ'lJ~l~lJijmfl 
• ,,, t 

nlJ~::' ~l1Jfh~ HnU9I fl~ 1-3 nlJ 1 ~ltJrl 1~ l~nU9I fl~ 1~i1111~::ln~ ~1 flrl 1m tl~;~nl1~ fl~ 1~ nlJ 1 lJU~ 
oQ .c:t ~ tV I" ~ ~ 1 I Q. ad . Q.I .J d ". I" c:. 

n::fllJfllfl tlmH tl91 'i1f11~ H'lIlJ 911 lJU9In::fllJfllfl fllJfl11lJU9I flm~ fllJ 'lf~ fI~UlJ11f11~HYI ~1t1 
~ ~ 

" . " . 
fllJ ~llJ 1 lJ ~91 11'1lf m 'i lJfll'i f.I~ ~~:: lJ 1 fl fl"ht1'91 'i 1rl 1 ~ 1~'Ii lJ ~ 1 U~ fl 1 ~ 1-3 'Ii lJ ~ 1f1 ~ m1JlJ m 'ili'~!llJ 

tI • 

1lJ fll'i ~1t1rl1~ HfllJ~llJ~9111'mm'ilJfll'if.l~91 1lJu~n::lJiifllfl~1t1 ~~,rlJ fl1~1~nU~fl~HnlJ 
tI tI 

'i:: If iH~91 11'1lf m 'i lJ fll'i f.I~911 ~tl1 nlJU~~ HlJ iifl1f1,r lJ ;~ ln~ ~1 flfl 1m tl~ ;~un::t1'~ nrl1~ l~'lilJ 

~ l~U9I n~ 1-3 nlJ 1 lJll~ n:: lJ iifl1f1 1 ~ tI~ n~ ~l YI ~lJlf llJ fI 'i 11JlJ lJii fl1f1 ~ 111 ~:: ii fll'i ~ 1t1rl 1~ H 111' 

fllJ ~llJ ~ ~ fli1lJijfl1f1~lJ 1 lJ ~91 11'1lf m 'ilJfll'if.l~911~ tl1nlJ l~tl~ ~ 1 fl11JlJ liitl~ lfn 1 ~ iirl1f1'i a~;~~ ~ 
II , • , 

.cIcv I" cv • d • oQ 4." 
un::lJtl~ 'i 1f11~ l~'lIlJ 911Y1 11' ~ fl11fllJfl1f1tllJ ~1t1 .. .. 

fl~~lYI~lJlf1lJm lrltlYi~1'iW1~lfllU~ 4.8 ~::~Ui1 l1~n::lf~titltl~9111'1lfm'ilJ 
• tI • 

fll'l' f.I~ 91 ii ~ llJ 1lJ 11'fl1lJ U 'i:: n UU fll 'in ~ ~ U~' lJ fl~ ~1YI~ lJlf llJ fI 'i' lJ ff~ ff1lJ nfl tllJ';; 1~ 11~ fl~ H nlJ 
• • tI 

1 ~m~ ~ tlllfllf~titltl~9111'1lfm'ilJfll'if.l~91ii11'mlJU'i::fltlUfll'in~ ~tl~' lJ fl~ ~I Y1~lJlf1lJm~tl tin:: 
• tI 

24.25 1 ~tlii 3 lf~titltl~91 11'1lf m'ilJfll'i f.I~91nii11'mlJ un fltlUfll'i~ ~t1~' lJ fl~ ~lY1~lJlf1lJm 11llJ 

ff~ff1lJ~~~~tl~ '~uri lf~titltl~ 3691 fll'if.l~911f1~U~m'lf'i~ntltJ!ln::lu~nw I1n::'lItI~~ 
l~tl1,j'tl~nlJ ~ii11'mlJU'i::ntlUfll'itlQ1lJfl~~1YI~lJlf1lJm~twn:: 65.43 lf~titltl~ 2221 fll'i-nlJn ii 

11'mlJU'i::fltlUfll'itl~' lJ fl~ ~lYI~lJlf1lJm~tltln:: 64.31 un::lf~tiUtI~ 2211 fll'iYilJnlCJlllW1 

If,r~i1tl lU'ii1{lf,r~i1m~tl1nU~lJ9Il un::fll'i-nlJnlCJlllW1~lJ '1 fll'iYilJnlf,r~i1t1YilJn 1l'i11'l'i 

un::U9Itl11'l'i fll'i-nlJnl !fJlIW 1n~1JlJ~t1UlJ~ fl n\l m'ilJ~llJUl fll'i~I~tl1,j't1~n1J fll'iYilJn fllnh 
I , , , 

o ~... 4" d.c:t.1 " " .r:::I " d 
11'1llJ1ntlUlJYlfl'llUlJn Y1lJ11'mlJU'l'::flaUfllH)~ lJfl~~lYI~lJlf1lJm'iUtln:: 63.65 'lIW::Y1lflJfWtlYI 

2693 fll'if.l~91f.1~91fiwcti'~lfl~lJ'lfU~ 1,jYllJ 1n ~~ '~nm1lJriu11'~1~ l1JlJlf~titltl~91ffmfl'l"ilJfll'i 
• • tI 

f.I~91nii11'mlJU'i::fltlUfl1H)~'lJfl~ ~1YI~lJlf1lJm' lJff~ff1lJU'tltlntl~ l~tI~~t1t1n:: 1.49 n'h,rlJ 
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fllflll1iifl lrlfl~~l'HU1~lntU~ 4.9 ~~'YnYh U~"~11~timJ~~ff111ml"1Jnl'HI~~ . .. . 
jj ~ llJ 1lJ ffflltnh!: nfl1Jf)U Vi i -3fl dl lJ fllflll1 ii fl 1 lJ ff~ tY1lJ Vifi fllJ ,j"'U1~ n~ 1-3 tilJ 1J 1 n i ~V~ llJ 1'U 

, I tI , 

fffll'UU l"~ nflUIU ~ vlii -3fldl lJfllflll1ii flllJ l'Jnl1~tiflv~~ ff111 m l"lJml"~~ 91 fl dli r flV"~ 8.05 hwjj 

2 11~tiflV~91ff111ml"lJml"~~91~1lijjfldllJfllflll1iifl 1~llfi l1~tiflV~ 2610 nu~~~uti'111"~ 
~~91nWct111ti'1 u"~l1litiflV~ 2911 f)ll"~~91lfl1fl-3VlJ~lm~ifl1fl-3ti-3MlJ Vf)11'lJlfl1fl-3VlJ~ ~l~tiu 

'II 

., .., .... ., <Q A 4,.., "' ... 1 .. 
mmfW1lJ V1lJVlJ~ U"~l"fI~mV1lJ/ l"fI~mV1lJVlJ~ ml"~"~lflHI-3~U lmfl-3fl~ U'YIuU"~11"1 

ml"~~~UU~-3 (~~u~niJlJ) lnV{U"~lfl~fl-31nV{ lm~~umw~l~'Ii'ulfl~fllJ ml"~~~I~lflU l~11~1 
.4 I 4 4: 41:1 .l ~ ~ .. f <f"dl "1 " 

""~lm fl-3 .... lJ l1l"fllfll"fl-3tl ~l'll'm"""-3"fl-3l~ll~l ml" ~,,~~ u mw 'YI 'lI' lJ n U vnll"~ f)ll""lJV1V 

"W~~l1~tiflV~~ ff111ml"lJml"~~~~jjffflllJUl"~nflUml"lJ1nr(~ llJfllflll1iifl 2 UlJfiUU m 1~llti . . . 
•• .c:I c. ct. ..,.. 441:1 .4 " • I .::t 

l1l.JVflV'YI 1600 ml"~"91~"91flWcrW1~U 'YI1JfllJ-31lJfllflll1lJfll"flV"~ 35.69 U"~l1l.JVflV'YI 1513 

.1 .1 1" ....d.. .... 11 .t I" 1'''' ~ 
mm ul"l u~" lJU"~ ~n 'YIlJfllJ -31lJfllflll1lJ flHW"~ 34.72 'It -3fl fllJ" 1-3 ~ ~fffl~fl~fl-3nUfl11lJlU'U 

~1-3 l .... l"1~11~tiflv~~ff111ml"lJml"~~~i-3fffl-3if 1~v1tiunu~~~111fllllhtu~~~nWct1'Y1l-3 
n 1l" If)lJ91l"~ jj ml" l .... l~11 ~ n llJfllflll1ii m~lJ ri1lJ lJ1n 

fllfln"1-311"~fllfl~~1'Uflfln lrlfl~~1l"W1~lnl11~ 4.10 ~~""u"h ll~"~l1~tiflV 
• tI 

~~ ff111 n l" l"lJ nu ~~91jj~ llJ 1lJ ffflllJ Ul" ~ nflunuVi i -3fl dl lJfl1fl n" NU "!:fllfl~~ 1'U flfln 1 'U 

ff~ri1lJ ~fi fllJ 'Ii' 1-311~ n~ H tilJ ll~ ~~""U11 i ~Vfll .... nlJ 1 lJ l'J nl1~tiflv~ ~ ff111 ml" 1Jml"~~~ul{1 . .. 
fl1fl n"l-3U "~fllfl~ ~ 1lJ fl fl nil m ~'Ufl1fllijj fffl1lJ ul"!:n flU fill" tl ~ ffl11 m l" lJ nu ~~~i -3 flQl ~lJ . . .. 
~ llJ 1lJ 1J 1 n li r(~ i ~ VI tl ~ Vl'J n 11~ tifl V~~ ff111 nl"l"lJ nu ~~ ~ jj fftl1lJ 11 l" ~ n flU n 1l" i -3fl dl 'Ufl1fl n" 1-3 

... ~ " .:, .... .1 ... l.t .t 
""~fllfl~~1lJ flflnflUflV"~ 50.81 lJlJflfl ffflllJul"~nflUml"~~ffl11m l"lJml"~"~ n11flHl1lJ-3 

i-3fldllJfllfln"HU"~fllfl~~1lJflfln l~Vl1~tiflV~ 2610 ml"~~91uti'11m~~~91nWct1uti'1l~lJl1~ 
tiflV~~ ff111 nl"l"lJfill" ~~~~jjfffll'U11l"~nflU fill"fl dl 'Ufllfln"Hu"!:fllfl91!:1lJ flfl n 1 lJ ff~ri1lJ ~-3 

~r(~ fiflrflV"!: 83.61 "W~~l1~tiflV~ 1600 mm~~~~~nWct1Vl~U l~lJl1~tiflV~91ff111ml"lJf)ll" . . 
~.c:i<!:fi ... 1 '1 ... 1 ILl' " Q 4" 

~,,~ 'YIlJ ffflllJ u l" ~ nflU fill" fl ~ lJ fllfl n" N"" ~ fllfl91 ~1lJ fl fl n lJ ff~ ff1lJ lJ fl V'YI r(~ fl fl l" fl V" ~ 

10.75 
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fl1f1'~ LduYi1ll'HUl1l1fltU~ 4.12 1l~mJ'h 1l~(l~H~dutJf.l~ff1Hm·nJfll1~~fI~ . " . 
~lll1llffCllllU1~flUUfll1n~-3uQh.jfl1f1'~lH1~ff1llnLLflfl,j1 ·Hlllfim.J'IhuJlfll~tI~ 5 H~dmJ 

" t" " f.lflff1Hm1lJfll1~~~Llhull n)jnCllllU1~flUUfll19i-3uQ'llfl1f1'~lJlflfl'h!m.m~ 30 llUflU'U 
" . , ....1 '" " , ~ ,<I " .... ~ ...... .1 

ff1lllJlfllJffCll'Uu1~flUUfll1~-3U~ 'Ufl1f1 flllJ(l-31UtI(l~ 5 LL(l~(lUlU'Ufl1fl'YllJffCll'UunflUUfll1 
" . . 

f.l~ ff1H fl11lJfll1 ~~ ~ ~ -3U Qlfl'U ~1'U 1ll ,rutin q-~ljjU!uj tlUlntlUtlUl1 flIJ Dfllfl 1 ~tI~ ff(ll'U 
, ". , . 

lh~flUUfllln~-3uQfl1fl'~m~tll1flH~dUtlf.l~ff1Hm1lJfllm~~uQn!UtI(l~ 7.79 l~tll1~dutln . . , .s I 4. • 4 • 4 q,,, 4. 0 d ~ . 

3511 fll1~Ul1UIl(l~fllHfUlJI1U fll1~Ul1UlI(l~fll1'1fUlJI1U'Yl '1nYWfl11lJffll1UJII(l~fll'f1IU'UHlJ 
v .. 

, oJ... .1 " 1 " oJ ...." .4 JI '" ~ ... 
tlUtI'YllJffCll'Uu1~flUUfll1UQ llfl1fl ~lJlfl'Ylq-~ f1U1UtI(l~ 54.83 '1f-3ffU~f1t1U-3flUfl11lJLU'U1lH . ". 
I UU-31l1 flfll1~ Ull ULL(l~ 'liUlJLlutll1l~~-3 U d' II fl1fl nii~ 'Yl ~mL flll ff1 'U lJ 1fl 1'If'UI~tl1tl1JHlidUtI .. .. 

, " . 
f.lflff1Hm1lJfll1~~fln~ffCllllu1~flUUfll1~-3UQ'llfl1fl'~'llff~ff1'UnlJlmU-3(l-3lJl '~lIti H~ . 
dutln 2511 fll1~~~tll-3llUflIl(l~tlH'll flllm;U~Ufltll-3Il(l~fll1'liUlJff!HtlH LL(l~fll1~~~ . ." 
~~flflWttltll-3ijll'l )jffCllllU1~flUUflllUd!UtI(l~ 46.62 H~dutln 1514 flll~~~,hu'U1l1fln'lf 
" . 
,hU'U\llflff~1Lm~ ''UUll1l1flff~r) ~ffCll'UU1~flUUfll1U~!UtI(l~ 45.32 1I(l~H~dUtlfi 1512 fll1 

d Q.I .,: Cl Q.I ~ .....,:..dd ~ . , "" 
II U1 tUII(l~fll1IflU()ll UlJ fffl1ll1lL(l~ ~(lflfl W ct1 1l1flff~ 1111 'YllJffCllllU 1~ flUU fll1 ~ -3UQfl1fl ~ 1 Uti 

4dd , I Cl .d, 'a ~ " 1" (l~ 45.30 'UW~'YllJ(l-3 8 HlJtlUtI~~ff1Hm1lJfll1~(l~'Yl lJlJffCllllU1~flUUfll1~-3UQ 'Ufllfl ~mtl 

'~lIti l1lidUtI~ 1520 flll~~~~~~flWttl~'~1l1fllllJ l1lidUtI~ 1911 fll1nUflll(l~~flll~-3l1U-3nUfl .. .. 
fll1~~~m~Lihl~ll'YlH m~Lih()u fll1~~~Ul'Ul!11l(l~lflrU-3lfitllJ(llfl H~dUtI~ 1920 fll1~~~ 

1U-3In'111~dUtI~ 2610 fllm~flLLn'1Lm~~~~flWttllln'1 H~dUtI~ 3311 flll~~~~umw~'~ 
, ll'YlHfllm fC'Yltllm~ff(ltlm1lJLL(l~lflr U-31 ~'YlHff(ltlff1fffl {m~~ fl l1lidu tI~ 3320 flll ~~~ .. .. 
~umW~'~'ll'Yll-3l1ffllff1ff~{ Im~lflrU-3~UmWI~tl1tlUflllrl1tlfllfC fllm~~'U1Wfll H~dUtI~ 

~ Cl.I Q.I 0 Q.I ., ~ ..c:t.. ..J, , 
3420 fll1~(l~m(l-3 (coachwork) ff1H1Utl1'UtI'U~ nlJmfllm(l~1(lfC1-311(l~1(lmHlfC1-3 lI(l~l1lJ 

dUtI~ 3591 fllm~~LflrU-3LfC'lf1fC(lUtllI(l~tUfCllW 1I(l~ 'UU-3~I~tl1,rU-3tlll 
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.q .,. J ~ .q ., 4 -d, " , 
O1111fl1l~11' II 't'I'11111 ~~IU II O1nlfl1l~11 ~H1 O11ffOlll'Yl fl ~ 10 O1nh ~lJltll fll 

I1UU~l,,~~Yl 'Hli'llfil~l~ 111~'t'I'lJ011~ (3.1) ~~ll't'l'U~ hlllt\'1ill1J'Yl~ 3 lrim.h~lJltllfh~1U1n 

Maximum Likelihood ~~'~~,jJ;\01nh~lJltllfh A~~11l~~ 4.1 

, 
Pll''lHn 4.1 

i1U1.hfl't'l'1:: Coefficient Til Standard error 
, 

fll Z-stat 

C 5.80654** 0.9321158 6.23 

Agel/ 0.13661 ** 0.0532588 2.57 

AgeZ -0.00171 * 0.0007721 -2.22 

Femaleil 
-0.00090 0.000994 -0.91 

Lowsei/ 0.00578** 0,0020707 2.79 
_ .• 

UpseiJ 0.00461 ** 0.0016142 2.85 

Univu 0.02056** 0.0015381 13.37 

" i11l1hfl't'l'1::,jl~'l ,j~i1ll1hmlJ1~ A~U 

. " " 
1) lh::'t'I'uonwViH1U lflm~~tJ (Agel/) lfltJ'llnnffolllfli'~ul~~1~I~lli1 
." " 

1I11m'Ylu lm::llj~~~lOI1UU~l"~~U~Q'u~lIl1uu Quadratic Orl11fi~ ihi~i111111~lq (Ageil ) 

" II ,,::i 111111~ lqfh~~'t'I'~~ (Agel~) A ~UU , U f1l1 ~ \) 11 tll lfl1 1 mYlJ iu n'IJ ~~~lqn1JTh~ N~~ 
II II " " 

~~ 11 tlll~ 1 oi 1mb 6l~n~'t'I'~~i 1 U 1 flU~" f1l1111 ::lJltll ti ll'iuil i 111111 ~l~n~ 't'I'~~i1U ii 

UUfflfiqJ'Yll~'t'I'il~~1::AU 99% II":: 95% 9lllJ~lAU JUl1lJ1Ufl1llJil mqilm~llil~~u~fill1Ufl 

1::AUti l~l~ 1 ~wm ~ U~lll~~ 1 ~'IJ~~flll nu II":: lri ~ ~~ l1tlll~1 otil tYlJ,.h:: ff'Yl f~::l'iui 1 i 111111 ~ lq 

iitiltYlJ1I1::ff'Ylfl~UU10 'IJru::~i111111~lqfil~~'t'I'~~ iitiltYlJ1.b:: ff'Ylfl~ll"U ~~, UOn~~11tlll 

nff'Yll~fl1llJtYlJiu n'IJ~~tllqnuti l~N ~::~ ~11tlll~10ti lfl1 1 lJUfll1 qu'IJ ~~mq~ ~ti l~l~ 1 fl U,~ 

~ll~l~lqll"::~lqfil~~'t'I'~~ 1 1I11lfl1llJtYlJillnnutil~1~ 1I"::Oll1Ufl iM'i1111l1fl't'l'ntU'l I~U 

tilfl~~ ru 1::AUtill~~U ~"011111fl11lJtYlJillnll't'1'fl~~~~1I~ 4.13 lfltJ't'I'llJ11(l~n1Jlu'~illri~ 
~J' '1' ~J', ... .,J '1'.dJ' d, 

mqll'ilJ'lJU fll~N ~::Il'ilJ'lJU II ~911l'Yl "fl"~ 1I"::fll ~N ~::1l'ilJ'lJll ~llJtllq~ U (l~'1n~ mq1l1::lJltll 40 

iJ I ,., cv! d ~ J 1 , , .::.,.. . t" d .., 

'lf1~~ II 11"~ ~ lOU U ~~"fl" ~~ llJtllq'Ylll'ilJ'lJU flU II 'lf1~11lJ91 U 'II ~~011'Yl H1U fll~ l~ ~::lJ~ml 
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fll1L~U 191L~lJ~141J1~lJ1W 13.66% LL,,~~dhl9111fll1L~U 1~"""~L~mJ'llrlml1QlJ1fl~14 fll1~ 
. " " • • " .... 4 ,_ I 4 • I ~I'" .. 1'''' 4 .. 

l'fU11fl1~1.:J~~Ll'flJ'\J14 u~14tHU1Qu1~lJ1W 40 u'lf1.:J9I1414 n'U"fr'W~flmmflnfl'flll1'1.1U.:J 11L1f1'lJ 

.J4 1 1 JI" • 0 ~ d ~1nW1~"1 (2548) l'lfl'flll1 "fJ 'If'l.lUlJ"~lflfll1n'ln~1l11~fl111'11.:J114'I.IU~1J1~'lf1m 1UUl'l 3 11 

l'f . fI'.2545 '\JU.:Jffn! fl~l14 n'il~1Lli .:J'lf1~ 

8,500 

8,000 

7,500 
,-.. 
;s: 
{~ 7,000 

~ 
r-
.3 6,500-
~ 

6,000 

•• 
5,500 ..... 

• 
5,000 

20 25 

/~ 

/ 

1/ 
/ 

I' '"" 

30 35 
Age (iI) 

• ••• •• 

• 

40 45 50 

" ~ .... " ," 2) 1UfJ"~'I.IU.:Jtl14.:J1lJ1l'ffl'l1qJ.:J (Ferni, ) ~lflfl"flnunlJ1Wtl1'YtU111UfJ"~ 

'I.IU~tl14~l14L'Ytfl'l1tY.:J 1liiifl"fi Ufll1n11114"fh~H 1 ~tJLU~u~u..r~~ .:J'\JU~fl14 ~114 mjHii11uff1riqJl'll~ 
<Q~ d ". Q,I .... I ~ .c!d1" d Cl ~ .d,p reid I " d 

n'fl9I MLllJtl1n'lJu1~n'l'ltil'l "~~lJl'lfl'l'lHLU14"U~llJl'ltl1" "J LL91fllJtl114UUlJ1fl C)f~ff1lJ1Hl 

unu 1fJ 1~ 'h ll'ffl'1liiifl"fi U fln n11114"1~~1Jfh~ l.:J'I.IU .:Jtl14 .:J114 1 U ~91n'111 m 1lJfln fI~~'I.I U.:J 

" " . 
1J1~Il'lfl'1 l'lU 1 "Ufl11fl1" l1lJ 1Ufl11lJfflJ~14 1il14 L uu~~ 14 1114 \1 flfl1~l1lJ 1fJtl1U l~ n'lJlJ~ 1114 li11 

fl14 .:J114L'Ytfl'l1tY~m~ii fll1 ".:J lJ14' 14 fln~WJ14 n~~UlJ14 lJ~ 116'\Ju.:J~ 1lij~~ 1fl111 'Ytfl''lf1U U ,,~U l~lii~ 

~lflfll1n~n14~lfl91"1"LL 1 ~~114 (Market Discrimination) LLfil 14tl11lJL~14 ~~ ~LLf{1 1 14 iJ~~U14~'lf1fJ 
" 

1 m~ ~l1tY ~ii 1 U fll n'1'l1.:J fll1 ffflll1LL" ~ 1 U fll n' 114 fllni H 114 ri U 14,r H n; 11li fJ lJ n 14 U fll1.:JV ~ ii fl tll1lJ 1 fJ 

" . 
ri1~WIi149i1 ~~li1 1 lfri1~N1~1111.:JI'Ytfl''lf1fJLL''~I'Ytfl'l1tY~ 1 14 ~91 ff111m1lJfll1f1~fl 1liLLflfl~1.:Jn14 



84 

3) 1::;,)11flnfffllll ff111f11~1111h 1::;,)11fl11ffflln '~111j 'HH)flI~U 111::;(IlJfffllll 

l1~V~lfl':h ,r1itllJffmmlVU~U ,r1itllJffflln~vul1mtll1~vl'Yitl11IYh 1l"::;lJl1li'YItl1~tll1~mVitllJll'h 

1 fltl1 ~fll1 ff111 ~flnffflln~ ~q'fl1::;')lJ111::; (IlJfffllJ 111~V~lfl111~U~11111'Hm tllJIVi tllJ ,)~Ju ~dh 
fl11V n1J1tl~ 111 l1n::;,)lJfl11ffflllltu"l 1m tllJlVitllJ t1lJ n,)11111::; (I lJfffllll 11 ~ V~l fl11 11UfI,,9itl 

JI 

1::;')1Jfll~1~I';u h ,)~il 

~ JI, 

1::;')11,r1itllJfffllll~VU~U (Lowseit ) fllfflJl1nff'YInl1lr 1~ 111111ilVi'fl~lflflll 

111::;lJ1Wfh llilt1lJ 0 ,00578 1"'::;ul!tlff1ftty'Yll~t'I'()~~1::;')lJ 99% I1t'1'fl~11l~UiJ~~tI~UfI,,9itlfll1 
o Q,I ." 0 QI Q ~ <IIQ, t •• Q oJ 

fl1l1U fl1::;fllJfll~H t'l'll11 lJfll1V 1i1Jltlfl11lJl1lJ1t1U U ~::;V1i1Jltl11 l1lJ tlUtlV~ t'l'll1m llJ fll1 fI"~'YI .. . 
, 

" a ~ QI Q,I 4 ",. " I •• 
~ H I urn::; flU ~ 1U 'YI ~lJ flU" fllJ 1~ ~ q'fll::; fllJlJ 1i tllJtYfllJ 191 U 1-1 ~ U ~::; ~ 1t1fl1 ~ H ~ ~ fl1111lJtlVtI 

~ ~ t'l'111 fl 1 1 lJ fl1 1 fla~ ~ ~ 1 ~I U on 1::; flU ~11-1 ~ ~ lJ fl1 1 fffllJ 11::;,)1111 1::; (llJ fffllJ 111 ~ V~ 1 fl1 111 1::; lJ 1W 

0 .58% 

~ " 
1::;')11,r1itllJfffllJ1~1V1-I11mtll1~mVitllJll'h (Upseit ) fllff1J1h::;ff'YInl1lr1~111111il 

~'~~lflfll1111::;lJ1Wfll Iyilt1lJ 0. 0046111"::;Ul!tlff1ftty'YI1~t'I'()~~1::;,)11 99% ut'l'fl~111i11-1iJ~~tI~ 

U fI,,9i V fl n fl111U fl1::;,) 1Jfh~ 1 ~ 1 fltlUfI11lJl1lJltl11 11 ~tiVtI~~ t'l'111 m 1 lJ fl11 fla9l~ ~ Hm vn::; 

fl1-l ~11-1 ~ ~lJ fl11fffllJ1 ~ ~ q'fll::;,) lJ,r 1i tllJfffllJ 1~ V 1-1 11" 1t111 ~ m Vi tllJl vi 1 ~::; ~ 1 tift 1 ~H~ ~ fl1111~tiv tI 
" , 

Q .::t" .c:t 4 Q,I .. I 4 ~ 0 ' .. 1 
~9It'I'll1 m 1 lJfl11 fI"~ 'YI ~ HI U on 1::; flU~ 11-1 'YI ~lJ flU tYfllJ 11::; fl11u1::; fllJtYfllJ 1111 V911 fl11u1::;lJ1W 

0.46% 

~ JI , 

1::;')11lJ111i'YItl1~tll1~mVitllJlvi1 (Univil ) ft1fflJ111::;ff'YInl1lr1~1U111ilVi'fl\'llfl 

fln111::;lJ1Wft1Ivi1t111 0 .02056 IIfl::;ul!tlff1ftty'Yll~t'I'()9i~1::;')11 99% Ut'l'fl~111i11-1iJ~~tI~UfI,,9iu 

fll1 fl 111U fl 1::;,)11ft1 ~1~ 1 fl tlUfl11lJl1lJ1t111 11 ~ tiv tI~lI t'l'111 m 1lJ fll1 flall ~ ~ l~m on 1::; fl 1-1 ~11-1 ~ \'IlJ 
dr QI Q QI 4.ct I .," ,. , Q .d. 

fll1 tYfllJl~ ~q'fl1 ::;fl11lJl1l1'Y1 tl1fl tl111 m'YItllJl'Yl1 ~::; ~1t1fl1~ 1~ ~ ~ fl1ll1\j tlV tI~lI t'l'111 fl lllJfll1 flfl91 'Yl 

a , 0 ." rio d d .... .d. I QI d" I 

lJ flflll Vfl11 fl1111-1Ylfl1~H 11~ ~::;on lJ11fll1t'1'l11 ~fl ntYfll:J n ::;Yl11~ ~q'Yl'YlUll fl1l1~ fl1-llJflfl1-l VtllJ1fl91 U 

1 ::;')11ft1~ 1~fl1-l ~11-1 11-1 tl~ t'l'111 m 1lJfll1 fla91'l.l tl ~11 1::; I'YI tY' 'YItI tT 1-I11lJ 1t1f111lJ 1 1 fl n ~ 1~~ 11-1 fl1-l ~11-1 

1u ~91t'l'll1m1lJfl11f1a91'l.lv~111::;I'YItY' 'Yltl 'J,jh\/UfI11lJ~ U~fl11~HflU ~lU ~U1::')11flnfffllJ1~ ~ 

l! fl 1 YltlflU~fl~~::;lh~11-1 1u tl~ t'l'111 m1lJfl11 fla91 ff111 ~flUfffllJ1n')11111::;fllJfffllJ1nl'ritl~onu 
l' d 1''' A"" .. • '_I " " .. '" ucn C)i~ t'l'UflflU U~ fl11 fl11 11m 1::; 11 'I.IUlJfl'YI'Ul1 t'l'1-I U u'l.l H1I1-I'YI fl1U Utlfl::; 46. 73 'I.IU~fl1-l ~ 11-1 .. 
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" . " 
n~ l1lJ~ 1 'U ~~ ff1l1 m 'i lJ fll 'i ~ii ~ lil 'U fl 'U ~ 1'U n ri11~ ~ fll 'iffflll1 ~ ~ ~~ 'i:; ~ U tI'i:; (llJffflll1ll11U 'U 

" . 
'U {l fl~ 1 flU l11fl~ ~ 1HU 11 Ul flUI nflU'i:;l1 11~fl~lJfl 'Un ri11~ ~fll'iffflll n:;~u,j1i fllJffflll1~ fI'U~ 'U 

II~:; fl~lJfl 'U ~ rill ~ ~ flnffflll n:;~ u,j1i fllJffflll1~ fI 'U U~ 1fll11f11 n flUlli 111 ~ 1 ~:;~U 11 fl 'U ~ 1'U~ ~u 

flnffflll1 'i:; ~ u,j 1ifllJffflll1~ fI'U ~'U' Il~ uth~l~~ ~ fl11fl'U ~1'U ~ ~ U fln fffllln:;~ u,j1i fllJffflll1~ flU 

tI '" d , "l " .. " l' 1 .. , , " l' mfll1'iflll'WUI'YI1 ff:;'YIfI'U l11l1'Ufl11lJ~fI~fllH'Nfl'U~1'U 'U~~ff1l1m'ilJflnFl~~11 lJ VI 

~{l~fl1'i ~Nfl'U~ 1'U ~u fll'iffflll1ff ~U fl ijmf~~~ri11~ ~ fll'iffflll1'i::~UlJl111'Y1(J1"fll11f1ff ~fl11 ~ .. .. .. 
, Il~ uti 1~ l~lJ 1flfl1 1~ri11 ~ ~ fll'i ffflll1l 'U 'i:: ~ U~~lfl1 ui fI 'U.u' l~U {l fllJ 1fl i~ ff1lJ n (lff~ U, 1111 , 'U 

fI~ ff1l1 fl 'i 'ilJfll'i ~ii lI'lJu~una 'YIfl1 'YI fl 'u' lIufl11lJ~ U~ fll 'i~ l~fl 'U ~ 1'U ~u 'i:;~u fll'i ffflll1ff ~U fl . .. 

. " . 
ri1l1~U il 111 U'in14 11J1t1'i ::lJ1Wfl l' 'UllUU~l~U ~n~ni''U fl1~1~U 'U il111t1'in'lI 

14 llJ1ffflll10mil'U il1Lltl'i~ff::n'U'UU-3 'i::~ml'UlJ'41161 'U ~11Jflfl~~~~ ~rtlla'1 Uth~' 'i~~llJ 
" " . 

fll'i ffflll1 fl ~ ~ U, II 14 1il 1Ll U'i V'U., 'U U fl~ 1 fl~ 111 U'i.u' 1-3 ~ 'U l.u' 1'Y1rtffUUfl11lJ fflJli 'U n fl Ufl 1~ 1-3111 fl 

" lI~tI 'i1 flt) 1 1 il 111 U'i Il1 rl1U'U 1 UU ~~ ~ U fln fi1l1 U rt fl 1 ~ 1~ l11 UlJl~il 111 U 'iU ~~~ U'i:: ~Ufl 1~ 1~ Il~ 
. "" 

'ul';il1LL U'inff::~U'U'i::~1Jl'1'UlJ'41161~fl~:: 'lllh~~'lJu~il1Lltl'ill1rl1U'U 1J114 11ff'U fI ~-3U 

'lJ 'U 1~'lJ U ~ffm'U tI 'i:: flUU flll ~ 111 tI 'i if, III ~~ 1'U 1'U fl 'U ~ 1'U1il'U il 111 till 'U fll'i1rt 

1 ~flfll'i~ ffm'U til:: flU U fl11 U'lJ'U 1rt , my fl1 1 l1lJ 1flU ~fl1'i I il 'U ffm'U til:: flUll fl11 ~J'U fl~ U'i::UU 

U flll ~~fl11 ~~ fl11 UI~'U lJ'U 1J1 flfl 11 ~ ~~~ fl1'i'YI~ ffUUfl11lJ fflJli'U n flUfl 1~NU11fltl11 'lJ 'U1rt 

'lJ U~ ffm'U Ul:: flU Uflll U~~~ U l::~Ufl 1~1~ , 'U ii fl'YI Nl~ fl1 fl'U flrl11fi U ffm'Utll:; fluufln~u 

'lJ 'U 1rt 1 l1 qJ fl1 1 ~:: ~ 1flfl 1 ~ 1~ 1 'U 1:: ~U~~ -3 fl1 1 lL~ UUN h ~1I1lJ fl11 ~ fl 'U ~1'U ~ U Ql 'U t'l'm'U 

1.11:: flUUfln~ U'lJ'U 1rt 1 mu fl11' lI~llfl1~Nt'I' ~11fl'U -31'U ~ uul 'U ffm'U Ul:: flUU fll1~ U'lJ'U l~l~ f) 
u .. .. 

" , ", 
n~., nUQl 'Ul1~UUfl~~ff1l1mllJfl11Flii~l~fl1fl'U 'Uff1lJn(l,H~ '1li'~I~'U 11 fl'U -31'UnflQl'U 

ffm'UU'i:: flUU flll'lJ'U 1~1~ flUfJWfl1~~1f)11fl'U~1'U ~ uQl 'U ffm'Utll::flUUfl11'lJ'U 1~ 1 l1qJ l11Un 

fiu flll~fl 1~ 1-3fl'U ~ 1'U1I~ fl9i 1~ fl'U 1::l1 11-3fl 'U~1'U' 'U l1UUfI flU~ ff1l1 m llJ fl11 ~iilll~fl1fl'U ll~ U ul 'U .. . .. 
ffm'Utll:: flUU fln~ 1~'lJ'U 1~ fl'U lil'U U ~~ fl~ln~ ~lfl ~lfl'U 1fl~ 1-31{)-3 'ul ';ln~ ~ 1fl~lflfl 'U -31'U 

. " 
ffm'U nil -3'lJ fI ~II ~ ~ ::l1~ UU fl~~ ff1l1 m llJ fi n ~ii ~ ff(ll'U U'i:: fl UU fln' 'U l1~ UUfl 

" . 
~ 11 ff1l1 m'ilJ fln Flii~ l~ fl1 fl'U 119i ~ -3 uQl 'U ~ 1~tJijfl1fl fl'U fl1~1 1fl 1~ 1-3n' II~ U 111~::U fl11lJll~ fl~ 1-3 

, " t • II 

fl'UI'U U~ ~ 1flfl 1mU-3;~1l~::6~ l1fl 1~ 1-3'U 'U~ 1nll~ fl~ 1~ fl'U 1 'U1l9i ~::f1ijfl1fl ~ 1flfln14 1lfl1il 111 U1U .. 
'U'YI~ffUUfl11lJfflJli'UnflUfl1~N ~U11Iil'U'umlJ~fl1~1~ flrl11fiu fl1~N'lJU-3ff(11'U 

" 
U'i:: flUUfl1'i l'U l1 ~U{lfl~lI ff1l1 m 'ilJfl1'i Flii~l~fl1fl'UII~il -3{lQ~l~tJijfl1fl fl'U Ufl11lJll~ f)~ 1~ fl'U 

, " . 
1 ~flt'l'm'U Ul ::fl{l U fln nil -3 {lQl 'U fl~ -31'Y1 ~lJl11'U fll ~::, Il~Ufl 1~ 1-3 lJ 1 fl fl1 11i1 mu~ flUln flU flU 
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. " . 
'CYfIllJ1.h~ fltJ1.1fll1Yii~tJQ' lJIJiimfi ~lJ"l U~H' 1n~UJ fI11lJ11~fl~H'IJU~fil~Ht1lJlfl~Hllfl1Jiimfi 
. " " " Yii ~'lJU ~ 'CYfIllJ l.h ~ fl U1.1 fll1 ii ~Hl U' U tllJ 1 fl~ tJ 1 ~ ~ mil ~ l~ U fll1' ~i1 ~ ~ tliHi m lllJ fI "t1lJ I flY! ~l fl ~ltl 

lJltl~l~ m 'lffl"t1lJlflY!~lfl~ltlfllJ ~llJ 

" 'CYfIllJm~ 'CYlJ1 'CY IflY! ~ 1 f) fll1i ~'CYlJlJ91 !1lJ'1l l11fl'CYfIllJ l.h ::flU 1.1 fllHilu ~ O~ 

'CYfll~fl11lJ 11llJ U Q'IJ U~fllJ ~ llJ' lJ ~ llJ ~ llJ 1lJ fllJ ~~ u~litl~~ 1 lJfI 1U1.1fI f 1 fllJ ~ llJ ~ 'CYlJ1'CYUtl'1 . I ,"'" I" I ...... 1 ""'''0 ... _I ", lJn~ m1.1fI1~N~~fl11fllJ~llJntl~ 'CYY! ~~ ~lJl~111lJ1'CYfI1lJfl1~'CYlJ1'CYI'IJU1lJn~'CYU1.1 

fI11lJ fflJWlJ 1inmh~l~ f1"1.hlfltrll 'CYfIllJm~'CYlJ1'CYhiiifl"~Ufll1fill1lJY!fh~H U~l~ hn~llJ 

O~11,j' i 111U1 if ~~ii f1" ~ U rll~ H 11~ i 111 1.1 1 ifni lil 'lfi 111 U 1 ~ 'CY~n' U lJ 1 ~~ 1.1 't'JlJ lJ '411 ti', lJ ll~"~ 

.!':1 .. '" I" ",,,. I"" ... A 0 
n~f)'lflJfI11Jl~1l~1 ~~ Y!mfll1l11fl1~1~~tllflHU (Predicted Wages) l11U Sit ~lflll1.11.1~l"U~ 

n ~ ni'lJ rll~ H ~ ~ii U ·11 rl 1 ~l ~ ',hlJ ifllllJ rll~ HfhlJ ~llllJ fll 1 ~ ltJ~ U1.1U n lJ 't'J lJ lJ'4l1 ti'~ 'CYllJ 1101Y! 

i ~ 'lJW~~ ff1lJ ~ H1::l1 il~rll~ l~~U n'~ 1 ~ 1 Y!tlnl ~tI 1 lJ11~ "::l1~ ~um~~ 'CY1l1 m1lJ fll1 f1ii~ n1.1rll~l~ . 
.. , • It .Q, d I .)1 • d~ 1 

~tJlmw lJ11~"~l1~tJUtJ~~'CY1l1m1lJfll1f1"~ ~~11 tJfl11 "fI1\JH'CY1lJnl1JlJ Wage Premium" ~tI 

fil~ l~ ff1lJ if ~ ~ti~ ili~fl~fI11lJilllllJ rll ~ l~U ~ i 1 l11UiiullllJ ff1lJ'lJU~ fll1 ~ltJfh~ l~ 1.1 1~ ifni m~ 
l11U ili 1Y!tJrll~Hff1lJ~llllJ Wage Premium if ~~~fliY!iflJilllllJfil~1~1.11~ifnim~l11U ili 

. " 
ml ~ ~lf)Yillll U1rll~ l~ ~ tJ1 m Wll"~ rll~ l~ ff1lJ U , U i 1lJnY! 'CYU 1.1fl11lJ fflJ WlJ 'Ii n1.1 f1" f1ii~ i 1lJ nu 

i1~~tI't'JlJ ~llJ 1lJfllJ~llJ U"~t1~11fll1 il~~llJ 1 lJU1.11.1~1"U~n~ni'lJfll1 f1ii~ 11"~nlfl11nY!'CYUU 
.. ~ i"" .. .., I ..!':1 .. ... .. I i- 1 

'CYlJlJ~! llJCJf ~ ~~ Y! U1iU ltJll"~1Iml~l1 f1" lJ 'CY1lJ'lJU~U1.11.1~1"U~n~ fl'lflJ fll1 f1"~~ U lJ 

llJ~if ~~'lJUf)~110~rll~1~ff1lJ~llllJ fll1~ltJ~UUl1 nlJ't'JlJ lJ'411ti'~'CYllJl101~ ,~ 
(fh~l~~tJlmW) llJ11~"~l1~~UtJ~~'CY1l1m1lJfll1f1ii~ 1Y!tJl11fl~~11Wl~lfll1.1~ 4.14 ~~~Uil 

fh~Hff1lJ ifllJ U~"~l1 li~utJu~ 'CY1l1 m 1lJfll1 f1ii ~rl UlJ'U'N~~U~ fl~ NnlJ U~l~ h n~ llJ lrlU .. . 
lmtJ1.11YitJ1.1nUlU~ 4.1 ~~11'CY~~fh~N~11n'~l ~ 1~tJl~~tJ11tl'1 ~~~1.1ilrll~1~ff1lJ~11llJfll1~ltl 

,,, .. 
~ U1.1U nlJl'llJlJ'4l1 ti'Yi'CYllJ1101~ , ~Uiifl11lJfflJWlJ 1illJ ViffnHl~tl1nmi l~ NYi11 n' ~1 ~ 1 Y!tJl ~ ~tI 

1 ~ tJrll ~ H~ 11llJ fll1 ~ ltJ~ U1.1U n lJ l'llJ lJ '411 ti'~ 'CYllJ 11 01 Y! , ~1 Y!tJnl ~tJl'l fll1 ~ ~UtJ ~~ 'CY1l1 m 1 lJ fll1 
• I • t " 

f1ii~uQYi 7,237.82 1.J1'Yl~m;jUlJ l1~~UtlYi 2320 fll1f1ii~f1ii~tiWttlYi'~~lflfl11fl"lJllliTlJ . " . . 
il1~11~tJlJ 11llJl1~~tJtJYiiirll~1~ff1lJU~~Yif{~ flU 15,857.45 1.J1'Yl~m;jUlJ t!lJl1lJltJfI11lJill1~ 

" . . 
~U tlU III lJ l1~ ~U tI~~ 'CY1l1 m 1lJfll1 ~ii~Yiii1~~1.1fJWfll~l11 U 't'JlJlJ'4l1 ti''lJU~fllJ ~llJ 1 ~tJl~ ~ tJ~ ~ 

~f{~ 'lJW~~l1~fiutJ~ 1920 fl11f1ii~1U~1n'111llJl1~~UtI~~'CY1l1m1lJfll1f1ii~~iifJwm~l11U 
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1::~mllHJ'4116~1~HJlnV1~ ItfR LL~::1::~Unl1ffn1l1 hHJI\l~tJ~l~~~ l~tJihh~THhuifvQ~ 
.4. d I. ct ~ 1.ct.1! .d" + ~ " ~ 

4,966.969 1J1'Y1~WI~V'U LL~::lJl11.JtJVtJ'YI 1544 fi11f1~1IlJ::n:: 1'U Ln'UU::l1lJ 1~'Un1m\JW1 1~'Ul1lJ 

l' 'UI If'U LL~:: ~il VltlW ct1 V 1l1111.11:: If) 'YILL i1-3~fl'" 1tJfl'U I ~'U l1~tiVtJ~1I ~1l1 m 1lJ fi1 1 ~il1l ~ljR 1~ 1-3 
"r ", t 

eh'Uil9il1V-3~-3lJ1 hWljfh~l-3~i1'Uilm~tJvdii 5, 167.27 1J1'Y1~VL~V'U 

tY1l1f1Jfh~1-3ff1'U~I~'U Wage Premium IrlVoW~11w1~lntU~ 4.15 \1::tfU11l1~ 

ti V tJ ~ 91 ~ 111 n 11lJ n 11 ~ il1l fl ~ -3l1 d -3lj R 1 ~ 1-3 ff 1 'U ifl ~ 'U U 1 n II ~:: l1 ~ ti V tJ ~ 91 ~ 111 n 11lJ n 11 ~ il91 (j n 

fl~ -3l1d-3~ljR1~1-3ff1'U ifl~'U ~U lV1tJl1~tiVtJ~1I~1l1 m1lJfi11~il1l~ljR1~1-3ff1'U ~I~'U Wage 

Premium ~-3~~~fiv l1~tiVtJ~ 2320 nl1~il91~il1ltlwct1~1~\11nfi11ni'UJ1,j''Uill9111~tJlJ ~-3ii 
" , " 

R1~1-3ff1'Uil ~-30-3 11,281.69 1J1'Y1~VL~V'U 1~tJl'U1Uii 4.15 '~~~llli-3..rV1.J~"V-3l1~tivtJilvvn 

I ~V~ \1:: ~llJl1 () oW \111W 1R 1 ~ 1-3 ff1'U if" V -3l1 ~ti6tJ~91 ~1l1 m 1lJ fi11 ~il91~'U 1 ~i~1 ~ 'U lJ 1n~'U l1 ~ 
, • f " , 

tivtJii 1511 fi11m,'U fi1m~'U~1~Uff1'U LL~::fi11~~lJ~1111lJ';~fi11~il91mYi~LLv~nV8Vtlii'~ 

\11nfi11l1,j'n nl1~ilVl' 1U nl1~il1llJv~~illflV11~::lJV~~ l~'Ul1~tiVtJ~91~1l1m1lJnl1~il91~lj 
" " • t, 

R1~1~ff1'Uil~-31V-3MlJ11~tJljR1~1-3ff1'Uilvdii 2,069.12 1J1'Y1~VI~V'U "w::iil1~tivtJii 1513 fi11 
, ", .'.1'" ,,~ 'f ~d.cl'''' ct • .4 I 

LLu11u~~ lJlm::~n lU'Ul11.JtJVtJ~91~1l1m1lJfi11~~91'Y1lJfl1~H~1'U'U911~~ flV -1,676.03 1J1'Y191V 

l~ V 'U 1 ~ V-3 \1 1 nR 1~1-3 ff1'U if,~'U ff1'U ~ H 1:: l11HR 1 ~1-3~ Ill;' \1 1 ~ 1 ~m \l ~ tJLL~:: R 1 ~ HtftJ1 m ur 
" . " , 

~~,r 'U l1~tiv tJiiljR 1~ 1-3 ff1'U il l~'U ~U l1lJ1tJfl11lJ11 l~'U l1~ tiv tJ~91 ~1l1 m 1lJ n 11 ~il91iilj fi11 ~ltJ 

R 1~ H~l n111 ::~U~fl11 \1:: ~lm ~ 691 V ULL 'YI'U lJ'U lJ'4116~ ~llJ11 ()1~ 1 ~"6-3fl 'U -31'U "w ::~l1 ~ ti6tJ~ 
"" , 

ljR1~1-3ff1'U ill~'UU1 n R1~ 1-3ff1'Uil V1\1i1VL~'UR1~1-3U1::ff'YIn fl1tfl11VR 1~ HiiIU'U fi11~ 1tJ916U 

11 'YI 'U lJ'U lJ'4116~ hi ~llJ 11()1~ , ~ l116~::lil~ \11niJ ~i tJ'YI H~ 1'U" 6-3l1 ~ ti6tJ ~1I ~1l1 m1lJ fi11 ~il1l 
.J !"t 1 "." I J d ~ ,1' I , d 4" d ~ • • .oQ .oJ 

m-3'Y1lU'U~~ l1fl1\11-3~1'U'U~-3filU'U ,1 6tJl-3 1n911lJ ()-3LLlJ~::lJ'YI-3l11.JtJ6tJ~VI~1l1m1lJfi11~~1I'Y1 

" " ljR1~1-3 ff1'U ill ~'U U1nU~:: ItI'U ~U LL~ ii~llJ11()oW ~11W 1YiR'YI Hfl11lJ fflJi'U ,j"V -3 R 1~ 1-3ff1'U il flU 

" ~~~il1l1 'UUUU~1~6-3n-3ni'U fi11 ~il1l'~ l11n~~fi11'Y1~~VU~lJlJ~ !l'UVV nlJ111 R1~1-3ff1'Uili16 

l~'Unl1~ltJR1~1-3U1::ff'YInfl1tf 
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,. 
'" .. .or" !1 "'" ....or" 1'''' !!! n'U 'U Cl~lIlHJ::fI1lJfllJu ~~Vl'I1~,",l'Utll~ lYlff 1::~lJf11lffnfll11f11 fftl,",fl"(1tl~ nlJ~f1f11l"nfll"tl~ 

Krueger and Summers (1988) 1m:: Katz and Summers (1989) ~ffnfllt1~fl11lJLLlIn,jl~"tl~fh~1~ 

1::1111~~lIffll1mllJLf1"111ff 1 911 l'Uffl1i'!t:lllJ1f11 n~11fitl th~Hff1'U~L~'U Wage Premium ii . 

, "'1 . ,. .oQ d ,,, . ~ 4 ~ t".J~ 
fl11lJ1111 n1l1~ n'U 'Ull9'tf1::l1lJ VtlV~ ~ ffll1 m llJ f11l ~f111 'If ~fll~l~ ff1'U 'U~:: Cl tlLU 'U fl1~ 1~ YlL U'U f11 '1 

~ lV1~tlll tllJU YI'U fJ'UlJ'4 fl6~'li ffllJl1Cl1,", , 11 (fl11lJffllJllCl111 m;nfl:: 1 'U A 1fl 'U HU ~ ili ffllJllCl 

1'"'tltl nlJ 11~'U A 1m,,) 111t:ll~'U ff1'U "tl~th~l~lh::ffYi n tnYl ~::l1l1lJti 111 tllJ '11' 'U ff1'U"tl ~f11'l' 

11fll1::M~f1f11lffnfll~lmllJlJ~1f1tl~n~ni'Uf11l~~1I,jtl 'tl 

~ '.c:t o .... ~ 'cv Q. 

4.2 nl111flll::11NilnllftO'HlmOUlJ1J\11il6.:.1n.:.lOYUOl"UHlVl 

l1lJlJ ~1f1 t:I~n~ ni'U f11l ~~1I1 ~'U11lJlJ~ lf1 t:I~~l~' 'U n1111fll1::M fl11lJ ffmi'U n 
1::1111~iJ" ~Vf11l ~~~11f1::~f1~~~ 11111niin111~l1iJ~~Vf11l~~1It1'U , 1111 n fJ'U LLf1::~l'U 1'Ufl'UHU ,. ,. 
~::ii~f1~ t:I~f1~~9'I 1 'UiiffYlH ',",llf1::lJ1m! t:It.l1l1V~ 1,", l'U f11l ffnfllfli' "ij ~t:I~f11ll1~fft:llJ11Y1 qfl~ 

fh~l~lh::ffYin f) lYlffl1111ClllllJl1 ~t:ln1J1vYlq~nnlJf11l ~lVfh~l~"t:I~fl'U ~1'U' 'U~1I ff1l1ml11 

f11m~lI "t:I~tll ::1l1ff' YI vi 1l111tl ili 1 ,",VYI qfl ~fh ~ Htln:ffl1 n fllYl' 11 t:ln1J1V11 111 n'U lV~ Hiif11l 

""tI ........ • ,,, "'~l· J.::t.Q • .c::.J 
"lVfl1~ H 1:: ffYili fllYl ~::'YI1 11 fl'U ~1'U" V'U ~ ~ ~'YI1~1'U lJ 1 n" 'U lJ ~MltnYl f11l Yll~l 'UL YllJ,,'U 

lh 11.1 ~~f1 ~~ 11 ~ 1 ~lJ~'U" t:I ~ lJ 111 11111 t:I ffCll'U 1h:: n t:llJ f11 n1'U '1 'U t:I n ~ 1 nu" YI q fI ~ til ~ H 

1.11:: ffl1n fllYl V~L~v1'li't:I~nlJt1l1l1f11l1H~1'U n~11fit:l 111fliif11l~lVth~1~tI'l':: ffYin fllYl '!'U 

l1lJ1VfI11lJ11 fh~l~~'U1V~H~lV 1 M'l1nfl'U ~1'U ~::t:I~~ ~n11l::fi'lJt19'1l1~1~ H 1~v~1' tI i~l;" M' 

ln~f11l1H~1'Ut:ltjH 'liffum 1 ~~'U 1 'U9'lf11~l1H~1'U ~~J 'U 111nt1mlf11l11~~1'U ff ~~'U f11l~fl'U .. 
I 4 , • i" ~ " " J IV ~ .J~ 11~~1'U l1lt:19'1 n~l'U ~::l1Hl'U' l1lJm ,",'U'U ~::11 t:I~' 'tfl::V::11f11Vl1'U1'UlJln,,'U '"' ~'U 'U fl'Ul1lJ~l'U 

,. " 
llltl ~11l{ 1i~ "v'U A ~ 1 nll ~1 'U 1 Yll1:: n"111 n~l'U 11 f1::~ty 1 ffVl1V illVi ~ ~ n111:: ~m; l' til 'U 

9'lm,",UHn'U t1l1l1f11l11~~1'U~~ ~ i~ff ~~f1' M'~f1~~lI"t:I ~lJ11111111t:1ffCl1'U tll::nt:llJf11'l'1 ~lJ~'U 
• JI " , 

1l1V 1 Yi t:l9'I t:llJ111 QtI 'l'::ff ~ti'" t:I~ f11l ffnfllfli' ~ij' Illl l1t:1 1 ~ 1 ~ 1~ff1'U Vi 1~'U nll ~lVlI t:llJlll1 'U fJ 'U 

lJ'4 fl6~ffllJl1Cl1,", '1l11f1::~ 1~Hff1'U~lrJ'U Wage Premium ~, ll~lnnl1t1l::lJlwti l11lJlJ~lf1t:1~ 
n ~ni'U til ~ H llf1::t1~ l1f11l11~ ~ l'U 1'li' llJl11lJYI ,",fft:llJfl11lJ fflJli'U n nlJ~f1~~9'll 'UlllJlJ ~ lf1t:1~ 

n~ni'Uf11l~~9'l1l1V ~llJ1inl1ffnfll"t:I~ Huang et al. (1998) ~'llt:ln1J1VHlll{1'mh'U'\Jt:I~1i 
.or 

f11l ffnfl 1 
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" " " 
llHl1U 7 1lni'~ m 11J il ~fl11lJU1I n1l' H'UV ~~ 1LL tJ7 llHhu 7 ::lrh~11~ti VtJ~ 11 tl111 m 7 lJ nl7 ~~ 11 LL":: 
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I~V1.,r t:I~ I iJu If ~ Ut:l V~ 91n'llf fl11lJ fll 'l ~~91 ~ii fll1 ~ N ~lU 1UflU ~ 1UlJ1fl1 iJ U flU RtJfft:l~ ftt:l 

176,950,67 flU 'UW::~lf~Ut:lV~91n'llffl11lJfll'l~~91~ii~lU1'UflU~lUtl't:lVtl~ 'A'un lf~Ut:lV~ 
3511 fll1~t:llrt:llm::fll1CJft:llJlrt:l ~iiflU~lU~lU1U 3,914,67 flU 1~v~lu1uflu~lul~m~~vlu . 

" .Q Ido 

l'lfllf\lVt:lV~91n'llfm1lJfll1~(l9lt:lQl'l'lllU1U 47,915.9 flU 

01..,." QI .Q .Q,ld ., ... .' ".., ct 

fl11lJ fflJ .... U 1i 11lJ fl tJ ~(l ~(l91 'II t:I~ ~91 n'llf n 'l1lJfl 11 ~(l 9111lJ tl11lJ n'lJ .... U 1i n't:I~fl (l t:I ~ flU 911lJl'lt'] lit] 

I " .Q.Q .4 lI( .!" QI • dOl ~ 4 ! J.d .Q.d 1 " tl1'111~U1::n'l'l1if1l""lf1t:1 IlJUU 'IJt:llJ(lt:l9l11flln1~~lUl'llJ1lJ1 'b' IUfll1fffll:l1flHUC)f~11ifll'llf1 ~ ... 

t:li1J1V 1 ~U"'1 1 utJl'l~ 3 iit:lliJu.,rt:l\l(l~111'11::~~tl~U"'1~ 'II:: l~u l'l'Ufl9l11fll11Hnu 1 UU~(l::lf~ 
I .Q4.a,Q.d'QI I ." «:to 

Vt:lV~91n'llffl11lJfllm(l91 C)f~llJt:I""'IIl1W1'111fllUl'l 4.21 'II:: .... tJ11 t:l9I11fll'l1N~1'Uflt:lU'lJH'II::lJ 

tl11lJU9I fl~ H tlU 1UU~(l::lf~Ut:lV~91 n'llf fl11lJnl1 ~~91 1 ~Vfl9l11n111H~ 1'U 1 ~vm ~v 1 Ul'l fllf~ 

Ut:lV~91 n'llf fl11lJfll1 ~~91 t:lQ~rt:l V(l:: 2.59 1~V~fl9l11fll111~~1'U1 ~ ~V'II1nfll1 ri111'11fll1::fll'l 

" " , " lh~lU'lJt:I~U1::'b'1fl1li ~u1::ll'lffl 'Ul'lnf1lfll!1n'll'lh~I~V1tl'UU t:lQl1U1::lJ1W rt:lV(l:: 3.4 R~UU . ~ ~ 

fl 9111 fl 11 1 1 ~ ~ 1U 11111lJ 11 ~1 'U fl l' ~ U i ~ ii t:I 1 A'i 1 1 n '" I fi V ~ tl tJ fl11lJ I iJ 'U '111 ~ ri llf 1'tJ If ~ U t:I tJ 
, " " , .Q Cl4 QI • .q.d QI d A • I ct I 

~91n'llffl1'llJfllm(l91l'llJt:l9111fllnH~lU911lJ11ifll1lf1flH'U~~tl~ flt:llflJVt:lVl'l 2892 fll'l91flU91~ 
~ . . 

Im::nl1lfl ~ t:ltJ 1 (llf::11lJ 11 ~fll1Yl1111U fll11n tJ1 tltJ1ff1n 'l1lJlflr t:I ~n(l 1 ~w 1 A' 1'tJR 11i11lJ1U tJlJ91 t:ltJ 

1 • '" 11 ... '" .s '" "'1" 11 '" 1 .:, 1_ I 4 '" Ul'l'U ~tJfll1l'l1n'tytyHmLm::fll1~(l91'IJt:I~lJfllJ lfl1t:1~lJt:ll'l 'b'~1'U9'l1tJlJt:llm:: (llf::l'l1 u C)f~lJ 

fl9111n111H~ 1'U t:I Q~ r t:lV(l:: 8.65 'IJW:: ~lf ~U t:I tJ~91 n'llf fl1 1lJ fll1 ~~91 ~ 1J,jiifl9111 fll1 11~~lumtJ 

9l1lJ1ifll1lf1fl9111fll111~~lUR~~flcl11 1UU~1.,r1~~U iit:lQn't:I~lf~Ut:lV 1A'un lf~Ut:ltJ~ 1514 fll'l 
~ ~ . 

~~911h~'U 'II 1 fln'b' lh~'U 'II1flff911U(l:: 1 'IJ~U 'II 1 nff91 1 U(l::lf\ltJt:ltJl1 3420 n 11~~919i1ti'~ 
0'" ., ~ .Q' .d. 

(coachwork) n'llf1tJV1'UtJ'U9I nlJl'l~fll1~(lm()""1~lm::1flOn()""1~ 
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.q '0.. ... ~ 
4.2.2 fl1n'fl'l1::11l~~unnw 

" . 
t'hlJ '\l ij~nn 1Im1::MI~ -uJllJ1Wil '1 ~1l1W111UU ~ 1t'1ij~n ~ n'lflJ f)11f1~~lJ1 1 ~1~ij 

flmnfl11lJfflJlilJ1i'\lij~i1 11 ~ fJf)11 fI~~~~ '1 ~lIn i111~fJl'JlJ 1m:: ~llJ 1lJ fllJ ~llJ -hu flt'I~ij flt'I fI~~lJ1n 
" d 1 0 ." ct '~'" I 0 -'41 ." '1" . lJ mJ1'Yw~ "1m:: UlW 1fll 11 l~m ffij ~ ff1lJ YI "11 1n mnh ::mw fllllUU 1I1t'1 ij~ n ~n'iflJ fl111 H "un 

fil~ 1~~1lJ~ L1~llJ f)11 ~ 1fJ~ ijUllY1lJ l'J lJ mp,I 6~ff1lJ11(1'1" '1 ~ llt'1::fil ~1~~1lJ ~tijlJ Wage Premium 

4 Q.I • " • QI ..,.'Q.I Ct." .A.d 4 . , 
nlJmij~ 11 f)111H~llJ 1'\l n 1lJYI"ffijUfl11lJfflJ'YilJ 'linUflt'lflt'I~"1lJ 1'Yi ijYl1l::ffnll 111 f)11" llJ 

. "1 ... .1, ..." .. I " fl", N fllJ ~ llJ lJ f.! ~ ff111 m 1lJ f111 flt'I ~ '\lij ~ unl YI ff YlfJ ff1lJ 1HI ij 'Ii U1fJ~ 1fJYI qll t)fl", N 

.1 ...... 11'''' 'I l.d 1"..... g .: .. " ..... "'" u1::ffYl'litll'Yi ~111ij IlJ C))'~f)11 'if1'1if)1111n1l1~llJ Huang et al. (1998) lJ lJ'\lij" flij "::fJ~ lJ 

~"alJ 11 Uf)11 ~ 1lJfil~ H111::aYl~ tll'Yi111ij'li nrl11flij 11 ~ ~"lmhnn111::lJ1W filllUU~lt'lij~ 

n~n'lflJf)1nl~~11~1 fh~H~1lJ~l~lJ Wage Premium "::~nll1'l1Y1~ffijUfflJlJ~!llJ11Uflt'l~ij 

flt'lfI~~Il1liijlJ nlJ n1Jfh~1~~1lJ~l~lJ f)11~lfJ~ ijUIl YllJl'JlJ lJl!1l6~ff1lJ1Hl'l~ '~111ij'li l1lnu 

• IV.teI 4" l' • ~~ • l' .1 A.Q ~ '1'0 dr • " 
flt'I~ H n lJ" ~ ,,::fI ij11fl nJl~ ff1lJ lJ1U lJ fll'l Hu 1:: ffYl'li 1ll'Yi C))'~,,:: 'fl YIln nffn1l1 flt'I'\lij~fl'" 1~ 

111::aYl~tll'Yi~ijflt'lfl~~~ij '1111~l1lnflt'lf)11Y1~ffijUfflJlJ~!llJ1111ntl11 fil~1~~1lJ~l~lJ Wage 

Premium U flt'lIl1liijlJ nlJ n1Jfh~ 1~ ~1lJ ~1 ~lJ f)11 ~lfJ~ ij UII YllJ l'J lJlJ l! 11 6~ ff1lJ11f11~ , ~ ,,::0 ij11 

ti 1 ~H ~1lJ if, li 1 ,;ti 1~ H111:: aYl~ fl1'Yi l1~Om~lJti 1~ H ~1lJ ~1~lJ f)11 ~ 1fJ~ ijUll YllJ l'J lJ lJl!ll 6~ '1li 

ff1lJ11f11" , ~ ~~l1lf)l1'llJl';lJ if n~~ff1lJ11 fI-n "nw 111Ylq1l6ti1~ 1~111:: aYl ~ tll'Yiff1lJnflll1lJ1 1 ~ 
ij~1JlfJ'Yiq~ m1lJf)1nh~llJ'\lij~fllJ~llJ 1 lJ f.!~ffll1m 1lJf)11 fI~~ '\lij~111 ::1Y1ffi YI fJ i ~ 111ij 'li~llJ 

4 o~, "1 "" " . 1 .d 1 "!1 '" IlJij~"lnIlUU"lt'lij~YI 'if lJf)11ffn1llij~ lJ!ullUU Translog C))'~ijl!ty1~ l1u""fJ 
" -

f)1m~~ff1lJnfl 1~11lJnlJ111ijYl"11YIlJnlJ'~ ~~,rlJ 'lJ f)11111fl11lJfflJ";lJli"m~~11L 1.hVff1:: 

~1 ~'l ~U~ij~ 11l111~ 1lJ "::ij~' lJ !11'\lij~ti1fl11lJti~11 qlJ 1 ~ fJ"::~ ij~ 1 ~ti 1m ~lJ'\lij~~ 1111111lJ f)1111l 

ti1fl11lJti~114lJ~1fJ ~~ '~1l1Iij1ti ml ~mlt'1::~1lJlrilJ~lUlJ lJ1~1!llJ '\lij~~ 111111~ H'l ~1 ~'lJ 
IIUU~1t'lij~n~n'lflJf)11f1~~ mll1l fflJij ~~~n1~~ 4.2 
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. ... 
Vl1nn14.2 Un'fl~ri 1m ~tlU":: ff1U ltitl~ll1U111111!lU '1.16~i 1111h 9i 1~'l 1 Ullllll ~ 1"6~~ ~ niu 

f111H~1I . . . d . d 

i11l1h9i1~'l 
mlll"tI n'1Ul1JtI~111U 

(Mean) 111111!lU 

fl111Jhmu 
d .t::\ • ~.d,,~ 
"6fl1in11')j'111'1.16~\!"fI1H"H"1InIlVH)H (q) 3.71 1.27 

fl11l1I1fj,n~(Bg1'Ult1SBf)1i1'm"1~) 

\!"ri11h)~tI'lU~IIn'~1~ (k) 2.93 1.28 

~lU1UflU~lU (n) 10.32 1.01 

ril~1~ff1U~L11lJf111~1t111611UnU'lU11~lIrJ~n'1111HI1fl 1~ (w) 8.85 0.26 

.". ciiJ fI1~1~n'1lJnl lJ Wage Premium (e) 0.00 0.21 

., , 
0.87 1.02 611nf11nH~llJ (U) 

d" 0 Q.I ..r:!),~' ~ 0 SIc:. Q.I 

n111 : '1.1611" ~lfln'llJ fl~llJ n'(l91mH')j'l~ll":: fll1f11lJ1W '1.16~H1 ~tI .. .. 

fllflHlJ1fl '1.1 

. " " 
t1111 111 ff1mhfit)!l1~:: n'111 11(111611 ~ fl1h:: n' ~rl '1.16~ f111fffl1l1fl 1 ~i1 flfi 6 f111 

nfl n'611n'1111~! llJ l1tr ~ flu11n1J1w ri lU 1111~1" 6~~~nilJ flU H~ 11 1 fltl~:: 1 ~u 11 n'lJ 611":: 

.q ~ .q ~" 0 Q.I Q.I J 
11ml::l1H"fll1nfln'611n'1111~!lUn~ 2 '1.16 1Il11"1flll fl~U 

..::. tid 4 ci ~.q d.~.l4" 
n'111111!lU'I.I6'Y1 1 1116n'11f111'Y1 (3 .5) - (3.9) IlJUn'111111!lU'YI1I~'I.IU1't·16116~f111 

'YIfln'611 'j, iJlI~tI'llJ ~lU 1lJfllJ ~llJ ri1~1~ff1lJ ~1i1lJ f111 ~1t11161111 'YIlJ 'lU11~lIrJ~n'11111(11" ,~ 
. " 

ri1~Vlff1lJl1li1lJ Wage Premium Im::t1~nf1111H~llJ iiH,,9i6H"H~~1l116 1l.i lfltl1~i~li1lJ 
" n'1111~!llJ 11 tr fl11 i 11111 1 Il1 ~hi1 1l.iij H,,9i 6 H" H~1IU":: 1It1 flnfl n'611 u~ ,,~i1U 11 1 111 flH" flU 

" 
'YIfl n'61111 1 1fl{]11 tl611 1 lln'1111~ !lUl1tr fl ~::1111 1t1fl111111i 1U 11111 lJ'l 1l.iii H"~ 6H" H~1I llJ'Y11~ . " 
1IH.u'111 l11flH"f111'Y1"n'6111111fl{]1111Uln'1in'1111~!lUl1trfl 11lJl1111t1fl111111 i1U11111u'l iiH" 

9i6H"H~1I ~lflf111nfln'611n'1111~!lU H"f111n"n'6111111fl{]1111Ull;'I'1in'1111~!lUl1trmf~1111fl ~~ 
11111t1fl111111 i 1uth9iH'l ~u l111flfllll'l fli1iiH"~6 H" H~1I 1 lJUllll~1"6~~~niu f111 H~1I i~ 
Un'fl~H"f111'Y1fln'611n'1111~ !llJ 1 U ~ 111~~ 4.3 

7 r. 
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. 
Vll1Hn 4.3 

i1U1hvn'1:: Chi2 Prob. 

K 117.76 ** 0.0000 

N 36.52 ** 0.0000 

W 19.41 ** 0.0035 

E 14.16 * 0.0279 

U 15.18 * 0.0189 

. " . 
Lij f) fHl 011 'YI~ n'f)lJ n'lJlJ~! l'U 1.11 10tr) 1 il '1 ~tJl1~lflJ~liU 1lJ1fffllllf111lJ fflJli'U.fi 

n1JfHm~~ '~LLti il'1~tl'VJ'U ~1'U1'Ufl'U~1'U fh~1~ff1'U~Ln'Uml~ltl~f)lJU'YI'U'VJ'UlJ'4l16~n'llJl1f1 
1~ U' fh~Nff1'U~L1'J'U Wage Premium LL~::6~11ml1N~1'U ii~~~f)~~~ii~ ml'1::~~11UJ111 

" " . 
il'1~tl1lfrlliiii~~~f)~~~~~ 1 'UnfY'YIN hl11~::lJ1mr f)mYltl~ hllT'U L11f)~'110UlJlJ~1~f)~Yl~ni'Uml 

" ~~~ f) ~1 'U ll1u lJlJ Translog ~~ t! 'U ml~~ l1W lfl11lJfflJli'U.fi ~::~ ~l1W 1~1 Ofllf111lJafllf ~'U'\Jf)~ 

il'1~mh~C') ~f)~~~~~ ll~tif)'U~'1::lf1fllf111lJa~lf~'U~::vhml'Y1~n'f)lJn'lJlJ~!1'U.u'tJ~ 2 flf)'U 

n'lJlJ~!l'U.u'f)~ 2 lf~f)n'lJOll~ (3.15) iif)!n'Un'lJlJ~!l'U~~l!n'UlL~::~ 
" " " 

fl11mh Ti' qJ 1'U 011 ffOlll fll ~ ii Lon 11:: ~ ~ ~ 10m 1 'YI ~ n'f) lJ n'lJ lJ~! l'U.u' f) ii ii tJL 11 'Uf';'~ tJ lJ'IJ f) ~ 
", " I • , 

mlffOlllf11 ~ii n1 f)~~10fll~1~ff1'Uli!1I'U Wage Premium li'~ '110ml1.h::lJ1W flllLlJlJ~l~f)~ 
. " 

Yl-3ni'Ufll~l-3 ~10lif)n1J1tl' UU""111 ~::iJ-3 'li~fI11lJ11fll~Nff1'UiiL1I'Ufll~ 1-3Ul::ff'YIn 111 on hw 
" ml'1::~~11W 111 fll~Nff1'UiiLiJ'Ufll~NU1::ff'YIn111onlf~f)'li ~::n'llJll()~ '111flJ nl0~~ml 

'YI~nf)lJn'lJlJ~!l'U.u'f)~ 2 ci' 1~tl'~;-3!iJ'Un'lJlJ~!1'Ulf~011 fll~Nff1'U~LiJ'Uml~ltl~tJlJll'YI'U'VJ'U 
.,,d Q.I ,~ I"..d d d..::. 4 cv.J 

lJ'4l1tl'YIn'llJ1Hl1~ ~l U~::fI1'1Nn'1'U'YI!iJ'U Wage Premium lJ~~~f)~~~~~1lflJtJ'U O'U 9f-3~~ml 

'YI~n'tJlJn'lJlJ~!l'Un'llJllmiJ'U'~ 2 mw flf) tltJlJllJlf~tJuB!n'1in'lJlJ~!l'Ulf~O 

mW~~~ml'Y1~n'f)lJtJf)OlJl11 tlf)lJllJn'lJlJ~!l'Ulf~O ~10~f)n1J1tl' UU""1 1 'U 

ff1'U'lJtJ-311imlffolll11 fll~Nff1'U~LiJ'U Wage Premium ~::iif)11LiJ'Ufll~Nff1'U~!iJ'Uml~ltJ 

~ f)lJU 'YI'U'VJ'U lJ'4l16~ lli n'llJ1Hll~'~ '!'U flf) LiJ'U ml ~ltl~f)lJU 'YI'U'; Oll::lf~f)fl11lJn'llJ1HI 

lJHmjN1'Ui1f1'U~1'U~'lin'llJl1()1~flltJtJOlJ1LiJ'Ui1m'IJL~m;lm11.h::lJ1Wfll'~ ~-3lfl0~~ml 
" . 

'YI~n'VlJn'lJlJ~! l'U f)VOlJl!'('Uii t! 'U lflJltJfI11lJ11 1liiiml ~ltJfll~ NUl ::ff'YI n 111 on 1 'U ~~ n'llf mllJ 

011 ~ii~ U~ fJth~ 1 1 ~~ llJ iJ-3 n'llJl1tl 'YI~ n'V lJ11'Y1Q lIQfll~ NUl:: ff'YIn fllonn'llJll()U llJl 1 '*V n1J1tJ 

onq~ m llJmlnHl'U'lJtJ-3f1'U -31'U 1 'U~~ n'llf mllJml~~~ 1~lf~v'li l~tJml~ ~11W lnff'YIH 
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fl11lHYlJliU£\lfl~U~11fll1iN~lUn1HH'lf.lii~~llflrilfn1lJU~'H~U ~~'VIqll~ri1~Nlln:ff'VI~1l1'n 
.. i"'.4 Q.I' ., 0 J ,. Q.I 0 ,.. 

flTilJl(l 111 IlJflfl~11fll111~~lUtl~ flU~lU\l~\I(lUl'll~lUlJ1fl\lU (I'n11~'H1fl lJ\I(lU'VI1~lU mn 
""'i"" i' "1" 1 1'~' 1" Ulmll~\lU fI CIl\)fl ~flflfl\llfl~lU ~fl~ 'lf1~tI~l1~l(111UlU Ufll1'HN1U 'HlJ) Clf~\l~tHf.I~ 'H 

Q ~Q.I 4 .ct. J Q.I ~. 4' Q.I I • 

f.I~ f.I~~ \I fl ~U 111'VI 'H 1 fl tHllU 111 ~ flflU fll11 'nlJ\lU ~ ~U U fl1fl11lJ (lfI'H QU \lfl ~ flm 1flln1~~ 1U ~ fl 

f.I~ f.lii~ \l ~9i' fl~ijri 11 ~UU1fl ~ ~\l~ 'HlJ l(1fl11lJi1 'VI qll ~ri1~ H 1l1~ ff'VI~ IllmYllJ1Hlfl ~Ul(l 

'nq~ m 1lJfll1nN1U \lfl~flU ~lU 1 U fl~ff1'H m1lJfll1 f.lii~ ,~ U~'Hlflri 1fl11lJU~'H ~Uflfl fllJ11~U~U 

ff1lJ1HH"lll'~i1 'VIqll~ri1~ N1l1~ ff'VIi Ill'n 'UffllJ1Hll ~fl~Ul(l'nq~ m1lJ\I fl~flU ~lU 1 U 

" , 
fl~ffl'H m1lJfll1f.lii~\lfl~1.h~ll'ltYi 'VI (I i~ UAfl11lJfflJliu £''lfUU \l~'~U~llJ fltlihl (I fl '11 Olam's 

Law 1U1'1flLtY'jll!tYlff~{lJ'Hlllfl ~fliUl(lH"h I~fl~\llflflU'11~~lUiulhhu111Jlum~U1Ufll1 
" " f.lii~ ~~,ru 'HlflU~11fll'jiNnuff~;ju \l~ijri1U'Hlfl11~f.I~nll,rf.l~f.lii~~fI~~ .. 

mw ~ f.I~ fll'j'VIflffflUflflfllJlil 1l61ff1ifflJ1J~!lU'H~ fl '!U'HlJ1(1fl11lJi 1 ri1~N 

vf~fffl~ri1uijf.l~Aflf.l~f.lii~~NnU ~~\l~ iUI~u 'll~llJ.,j'flfflJlJ~!lU'Ht;fl~;~ H 1 fI(I'H1flf.l~fll'j 
" , 

'VIflffflUfflJlJ~!lUflflfllJ1''lfUU fil~1~ri1unl~u Wage Premium \l~~flil'~Uri1U\lfl~fll1~1(1 
, " ~ ~ ~ 4 • " CIt. CIt. ~ Q.I I .J~ 

fll\ll~ll'j~ff'VI1i Ill'n Clf ~\l~ffl1Jl'j em \ll'jW If.1~\1 fl~fll\l N1l1~ff'VI1i 1l1'n 111J'VI ~fl~n lfll'j1N~lU 'VIlJ 

f.I~~ fl f.I~ f.lii~ \llflri lfl11lJUfI 'H ~U i1fl11lJfflJliu £\lfl~ril~N1l1 ~ ff'VI~ 1l1'nLl~~U~ 11 fll1 i1~ ~lU jj 

f.I~~flf.l~f.lii~,~u i 1l~llJ'VIqll~ril~N1l1~ff'VI~Ill'n'Hlfl iU~fl' 11 

'H~~ \l1 fll1 1 fll'j 'VIfI ffflUfflJlJ~ !lU.,j' fl~ 2 f.I~ fll'j 'VIfI ffflUl.h1fl tl i 1 (lfllJ i'u 

fflJlJ~!lU'H~fl lf1(1ijri1 Chi2 I'rilnu 4.80 II~~ijril Probability Il'ilt1'u 0.5696 '!U'H1Jl(lfl11lJil 

ri1~1~ri1U~I~U Wage Premium iul'lfri1~1~ri1U~'~Ufll1~l(1ril~N1l1~ff'VI~m'n II~~flI~U 

ril~1~ri1U~'~Ufll1~l(1~flUIl'VIUl1UlJ'4116~iUffllJ1Hl'r~'~ 'HlflffllJ110fflll'~il iujjfll'j~l(1 

ril~l~ll'j~ff'VIilll'nri1'Hi'UflU~lU'Ufl~ffl'Hm'jlJfll'jf.lii~\lfl~lln:''VItYi'VI(l 

" . 
fl~ffl'Hm1lJfll1f.1ii~\lfl~1l'j~ll'ltY''VI(lU II~fl~l~\llflf.l~fll1fffllll\lfl~ Huang et al. (1998) nfffllll 

nUfl~ ffl'H m 'jlJ fl11 f.lii~'j~~UI~\l1,r ff 2 i 11 U 111 ~I 'VItYff'H i'! flLlJ; fl1 lLa1f.1~ fl11'V1f1ffflU 

fflJlJ~!lU'nui1 ril~Nri1U~'~U Wage Premium nuri1~Nri1U~L1~Ufll1~l(1~flULI'VIUl1UlJ'4116 
~ffllJ1101f1 '~ijf.l~u~fl~l~nU~flf.l~f.lii~ ~~fflllil fh~Nri1U~'~U Wage Premium ~flI~U 
ril ~ Nll n: ff'VI i Illl'! IIA' ~ fl ~ \l1 fl'VI q II ~ri 1~1~ 111 ~ ff'VI i Ill'nl ~ U 'VI q II ~~, ~f) i Ultl'n q~ m 'j lJ fll'j 

~l(1ril~1~~ff~fli11~~Uri1~1~ 1~(I~1 ill ~~1l1 '1Jrifll1iN~lUmh~ 'uff,j'fl'jl\ll U~~l~m ~~lU .. .. 
~~Irlfl-n\ll1W1\llflti~11fll'jil~~lUm~ml1fl ,nU1\l(l\lfl~ Huang et al. (1998) 'lf1~i1~fffllllfif) 
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.. . 
• cf la61 I dI fa" dCl.l 

1:::1111~ fl .ff.1968 ()~ fl .ff.l991 ~:::l'iU11lJt:!~1101n1~~llJUHWt:!Q'Yl1t:!lICl::: 6.3 '\IW:::'Ylt:!m1011 

11~nUm~lI1lJ~91ff111m1lJ01nl~91'\lt:!~tJ1:::l'Y\ff1'Ylll 'li1~iJ l'i.ff.2S42 ()~ l'i.ff.2S4S t:!Q~~t:!lICl::: 
I !, d 4. • oct • ., I" 04 ~ '-11'" 1 ' 1.r:::I I ." 2 .39 l'Y\llJlJ C)f~()t:!11lJfl11lJLL~lf)~HfllJflt:!lJ'\IHlJ1fl ~~IUlJ u 1111 lJlJ1lJfl11~ll1fl1~H 

tJ 1::: ff'Yl n fIll'i 1 lJ ~~ ff111 m 1lJ011 ~~91'\l t:!~tJ 1:::l'Y\ff1 'Ylll 

Wage Premium 1J,j1'lifi1~1~tJnff'Ylnflll'i U~V~ijtifltJ1:::I~lJ~~t:!~11fl'l'1:::li' fit:! fl11lJtYlJl1lJ'Ii'\lt:!~ 

6~ 1 10111H~llJ o'U~Cl~~~ 11lll'H1flLfllJ 1 tJ911lJ'YltlflQfh~ HtJ1:::ff'Ylnflll'i 691 1 1fl1111~~llJ o'U 

" ~Cl ~~91 ~:::ijfl11lJtYlJ ~ lJ.fi1 tJ1lJ nff'Yl 1~ l~lI1O'lJ A~ U lJ nff'Yl 1~fl11lJtYlJ~lJ 'Ii'\l t:! ~6 91 1 1011 11~ ~llJ 
.., 4...dt ~ .c:C iJ'" .J.::i 1" .., . d. I P ... 1 .Q 4. 

flU~Cl~Cl~ ~ ~IIJlJ t:! fl ~ ~lIl1lJ ~'Yl ~::: 11 fll1 fflJ Uff'4lJ 11 'Yltlfltlfl1~ Hu 1::: ff'Yl 1i flll'iff1lJ 11() 

ii llJ1 1 ~t:! nu ll1l'i tl ~ fln lJfll1 Vi 1~ llJ '\I t:!~fllJ ~ llJ llJ ~ ~ ff1'H fl'l' 1 lJfl 1 1 ~~ 91 '\I t:! ~ tJ 1::: I 'Ylff' 'Ylll 1 ~ 
" . 

'Hlt:! 1li ri111i'Ufll111fl'l'1:::li'fl11lJtYlJ~lJ'lii1 ~llJYi'~t:!nU1l1 1 tJLL~lllJ ri1lJ'\It:!~1tifl11ffflfl111 ~::: 

Vi ~11~ n 1fltl1fl11lJVll11 ~lJ '\I t:!~ 6~ 1 1 fl1111H1lJ ~ t:! ~Cl ~~91 ~ ff1lJ1'l'()'H 1 1 ~lllllfl 11 ii 1tl1 

ilJ tJ 1::: ff'Yl f ~ 1 ~ ~lfl 011 tJ 1 :::lJlW tl1LL U U~ 1Clt:!~ V1~ ni'lJ fl11 ~a91 LLCl::: tl 1m ~lI'\It:! ~ ~ 111 1h ~ He') llJ 

~1'l'1~~ 4.2 11'YllJCl~ llJfflJ011~ (3.14) ~~tl1fl11lJVll'H~lJ~ti1lJ1W '~ifijtl1IlhO'u -0.089 O11~ 
fl11lJ tYlJ ~ lJ'; 1::: 'H 11 ~ 691 1 1 fl 11 1 H ~ llJ 0' U ~Cl ~~ 91 ij tl1 I fllJ ClU if, J,j I fllJ 1 tJ ~ llJ 'Yl tlfl Q tl1 ~ H 

. " 
tJ1::: ff'Yln fIll'i u~ flWnfl11lJ tYlJ~lJ 'Ii 1:::'H11~6m1fl1111~~llJ 1m::: ~Cl~~~l fllJ ClUi1 ff1lJ 11()t:! n1J1l1 

1~~llJfltl~(1l1flO'lJ11 Okun's Law llJ1'lf1Lff1fl!ff1ff~{lJ'Hmfl ~t:!n1J1l111 1~t:!~~lflfllJ11~~llJ 
" 1liijri1lJ71lJ1lJm:::u1lJ O11~~91 Yl~UlJ 111fl69111fl1111~~llJ~~ ~:::ij~Cl1,f~Cl~~91ClllCl~ lMtl1 

fl11lJVll11 ~lJ ~ti1lJ 1W'~ 'H lJ1l1fl11lJ11 Irlt:! n1'H lJ 1l1,fiJ ~ ~ lIglJe') ~ij~Cl~ t:! ~Cl ~~~'\It:!~ 
4.dl ~4Q,.1 • ~J" 11'" Q.ct 

~91 ff111fl'l'1lJfll1 ~Cl91lJfl1fl~'Yl IlJt:!t:!911101111~~llJLl'ilJ'\IlJ1 t:!lICl::: 1 ~:::ff ~~Cl 'Hl,jClfl1~Cl~Cl91'Yl 

11 li'~1 ~'\It:!~~91 ff1'H m 1lJ011 ~~91ClllCl~~ t:!lICl::: 0.089 llJ 'Y\l~ mlUO'lJ 111fl691110111HnlJClllCl ~ 
" '1 " , 4. d "4. .cl J ~ ~, "J ~ .... I 
1t:!lICl::: 1 ~:::ff~~Cl 'Hl.!Clfl1~Cl~Cl~'Yl11'Yl~HIl'ilJ'\IlJlt:!lICl::: 0.089 ~Cl'Yl lllJIIJlJ011fflJUff'4lJ11 

'Yltlfl Qtl1~HtJ 1::: ff'Yl n tl1l'i 1liff1lJ11 () 1 ~t:!nlJll1l'itl~ m1lJfll1Vi H1lJ '\It:!~fllJ ~ llJ llJ ~ 91 ff1'H m1lJ 

O11~~91'\lt:!~tJ1:::l'Y\ff' 'Ylll 1~ 

11lllLrl t:!Vi~1'l'w 1tl1fl11lJVll11 ~lJ'\I[J~69111fll11H~llJ~t:!~Cl~~91llJ nlJ 1~ lI'\I t:!~ 

Huang et al. (1998) l'iU11t:!~1:::111H D.06 ()~ 0.11 Im:::ijnff'Yll~fl11lJtYlJ~lJ'lilfllJU1flfft:!llfl~t:!~ 
. " " 

O'U'YltlflQtl1~HtJ1:::ff'Ylnflll'i L'H~Yi~Clfl1'l'ffflfllfli' ~U1191fl~ HO'U~Clfll1ffflfl1'\1t:!~ Huang et al. 

(1998) U l~:::lnll ~lflfl11lJ1191fl~ H'\It:!~ 6~11fll11H~llJ ~~ 'lJtJ1:::I'Ylff1 'Ylllij6~1101111H1lJ 

tlt:!lJ,j'H~l Irlt:!lm lIulYilluO'Uff'Hi'!t:JLlJl fll A~~'~ii 1lfflJt:! 1tJ11~1,j'H~lJ ;~lfllJ 1tJ1A'11 llJ 
. " 

~~ff1'Hfl 11 lJ011 ~~~'\I t:!~lh:::l'Y\ff' 'Ylll 'J,j' ~ijfll1~ ll1tl1~1~tJ1::: ff'Yln tl1l'i 11llltl1 ~ HYi~ ll1U lJlfllJ 
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. " . 
f)11 ~ lVIV. fl~ fllJIL 'YI14 't'J 14 1Jl! 1161 'U il1fl 'U ~ 114 II~ i\::fl 14Il'i 11114 '\J W:: n tll::1 'YIflff11 1 !fll1Jl f) 1 , 'U . . " 
~~ ff111 O1l1J 011 f-lil~ t1~ 'U' tl' ~n tl~ 11 011 'h~n14 n 11 ~U lfi~ \l1f) 011 ~ 1Vfh ~ l~tll:: iY'YI n fI1't't 

.s 1" .., ~, 0 ~ ~ 4 " ,. "'4 0 
l't'tfl 11fl'U~l14'\JV14~~ \l'Yl1n'U1J1f)'U'U 'U'Uflfl \ll~fl'U~l'U 14\l1'U1'U'UflVLL~1JflW1l1't't011'Y11~1'U 11 ~ 

" " " A.ct "4 .., d , ,'A I " ... 1 .e...e.. I <4 
'U fl f) \l1 f)'U 0 ~1l1J 011 flf) 1I1fl H'U \l ::'t'tlJ 11 1J 1J fll \l1 ~ lJ 1:: ff'YI Ti 1l1't't 11 ~ 011 flf) 111 

to' ", • 

fll ~U n' ~LL lJlJ ~1~ tl~ft ~ni14tll~ l~l1lli lO11ftf)1I1'htll~Hn'U lV~l~~lV' M'llnfllJ ~l'UI~'Uf)l1 ~ lV 

.s .. , " 1 '" . 'Y , oJ,' ..., JI JI ~ '" 
l't'ttl~tllJll'YI'U't'J'U1Jl!lIVfl:: l1J1~ 'U~1fl14~1'U lli\::'Ulfll'IJ1~ff1'U'YI 11ffl1Jll0tlTi1J1V ~~1Vu\l\lV 

~ I ~'U ;:'Tr~'t'J 'U11 l! 116m rll,f 'U 11 lftf)1I111fh ~ H «114 11 ~~u"I~ 14 tll ~ l~tll:: iY'YIn 1l1't't 111 tl hi Ul\l:: 

1~'U1l1011ftf)1I1~U11;1fl~tlf)11~1'U1\1V'\Jtl~~Htll::l'YIfl ~1~'YIlJ'YI1141J1 3 ~114 '~lln ~l141~V'\Jtl~ 

Wadhwani and Wall (1991) Cappelli and Chauvin (1991) 1m:: Levine (1992) ~fi~Il,j'\l::ff~tl11 
• I l' .... 1 A <Ct, 4 1".Q A., 4 ... 1 ~ J • I Y 

011 \llVfll'IJHlJl:: ff'YITifl1't't 11 f-li\ 11 f-li\ f-li\~'\J tl~ lJ1l:I'YI111 tlfffll14 lJ 1 ::f)tllJ O111't't1J'\J'U ll~fll\J 1~ 

«1'U ~ Ofll ~ 'U tl1~ 1 ~tll:: iY'YI n 1l1't't '\J tl~ i ~ ffl1J~ 1 14 ~ ~ mh1,f 'U 1 ~O111 m V1Jl n VlJ tl ~ 11 «1 14 1:: 1111 ~ 
t;'~H'\Jfl~lJl1i'YIlnV1JfllJtll~H 1~Vl~ ~V'\Jtl~lJl1i'YI g'U'l 1'U~~ ffl1101l1JI~V1n14 ~~ 'l1tltlV~ 

, .s .... '" ..,,, " d '" ,dd ~ 1- 11J1 .J d 
fl1111tJ1I'b'flOfl14 f) I 't't11::Mll11\l ::fl~ 14 ~~ffl11 O1l1Jl~V1f)'Ull~ f)1Jfl111J11J14 lJ ~1'YI \l::l1fl111J 

~ fl~ 011 1 ~fl14 ~114 ~~flW fll't't111tl1 ::~lJ't'J'U 11l! 1I61l~ f)~H n14 ll~ tl ~H 1 1 ~~ l1J ~ l'U 1\1 V'\Jtl~ 
, "~4 ..,..,.,.., I , ..e.. l' .cl 

Wadhwani and Wall (1991) ~"f)1I10~fl111Jff1J't't'UTi'\Jtl~tl~1101111~~l14~flf-li\f-li\~~1V 'lf~f-li\ 

tl11f)!)11 ~fl111Jff1Jl114,r, 14iifl'Yl1~l~V1 n'U ~l1J'YIqll ~ tll~l~ tll ::iY'YI n fl1't't ~ ~ tl ~ 11 011 ~ 1~ ~1'U 1 'U 

lJl1i'YI~ tl~' 14~~Hn11 O111J f)11f-1il~'\Jtl ~ff1111'b'tllW 1\1 f)1 ~tl~ 11i\~M' tJ'Ih~iJ~' ~,rtl14i\' 'U 

O11ftf)1I1 ~~I~14' tl1~ 11tJ1\l~ O11~ltJtl1~1~tll::iY'YIn 1l1't't\l1 ~ 1 14lJl1i'YI~tl~~~ffl11ml1J011 f-lil~ 

'\Jfl~ff1111'b'fl1W 1\101 

111f)~ \ll1W l11lJlJ~li\ tl~ft~ni14 011 f-lil~V~~11\l~tJ O1mil~ ~ thriru8 f)t1'fl~fl~N 
u 

,r 'U fi tl 11 \l \1 V't'J 'U Ili\:: ~ l'U 1 'U fI 'U ~ l'U ~ V ~'11 1 A f) rll1fi ~ ~ ~lrl tl ,htllff1Jtl1 :: iY'YI i ~ 1 A \l1 f) 011 

tl1::1J1W tll11lJlJ~ li\fl~ft~ ni'U O11f-1il~ Im::,htllm ~V'\Jtl~il111tlHh~'l \l1f)~111~~ 4.2 1 tlll'YI'U 

tll' 'U t1'1J 011 ~ (3.10)-(3 .11) \l::' ~tl1fl111J V~ 11 ~'U 'U tl~ 11 \l \1 V't'J'U~ tl f-li\ f-lil~ lli\ ::tllfl111JV~11 ~'U 

'\Jtl~~ l'U 1'U fl'U ~ l14~ 6f-1i\f-lil~~ l11i;'~lJ ~ ~t1'11Jl1 o 6 n1J1 tJfl11 11 11 11 lV 1Y1' ~~if 

tllfl1111V~11 ~'U'\Jtl~11\l~V't'J'U~6f-1i\f-lil~~tl1ll'hnlJ 0.56 ~~ijiiff'YIHI~'U 'tl~l1J~ 

fll~ H t1'11Jll0tln1J1tJ 'A'11 t1'lfhl114~' M'11\l\1vg'U'l ~~f-li\~ tlf-li\f-lil~'\Jtl~~~ t1'l11ml1J O11f-1il~~ 
• d~ I~'" d"q~,J~ I,SI I AdSiA 

fllfl ~ 'YI 111614 i\ flllJ \l\l tJ 't'J 'U 'YIll 'YI \l H l't't 1J '\J 'U"l tl V i\:: 1 \l:: t1' ~ f-I i\ 1114 i\ fll f-li\ f-li\~ 'YI1l 'YI \l H 'U tl ~ 

oQ~J" 1 ..,.., I.., dSlollClit. " ~~ t1'111m11J O1HIi\~I'Yi1J'U'U 16Vi\:: 0.56 'U'YI1~f)i\lJ f)14 111f)14 i\fll11 \l \l V't'J'U 'YIll 'YI \l Ni\~i\ ~1 tlVi\:: 
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ri1fl11lJ~~11~U"tJ~~lU1UfllH1U~m-l'clN~~iirimhnll 0.48 ~~iiiitl'YlNL~U'U 
~llJ~fll~ H ff1lJllfltJi1llV'~"1l t1'llhl1U~ l,riJ~~vgU'l ~iiN'cl~tJN'clN~~"tJ~~~ff111m'Wm1 

ooQ41 .J..A. ~J" ." I ~.,J"..::.~J" 
N'cl~lJfllfl~'Yl LlJtJ ~lU 1UflU ~lU1YilJ"U1tJV'cl~ 1 ~~ff ~N'cl 'l1lJ'clfllN'cl N'cl~ 'Ylll 'Yl~H1YilJ"U 1tJV'cl~ 

1 Q.lSI 0 ".,SI I oCl.c::t,,~ 
0.48 U'Yl1~~HflU"llJ 11lfl~lU1UflU~lU'cl~'clntJV'cl~ 1 ~~ff~N'cl l1lJ'clfllN'clN'cl~'YlLL'Yl"H'cl~'cl~ .. 

111 fl~ ~ 11 W 11 U1 VlIlYi VlI ri 1fl11lJ ~~ 11 ~U" tJ ~iJ ~ ~ v 'l U 11 'cl ~ ~ 1U 1U fl U ~ 1 U ~ tJ 

N'clN~~ ~~l1iu '~"h , U~~ff111m1lJfll1N~~"tJ~U1~I'Yltl''YlV f1111~lJiJ~~V'lUiiN'cl~tJN'clN~~ 
f f , , 

I oCl 0 " d .::::I.., I "0 4 q 

lJ1flO11 f1111YilJ~ 1U 1UflU ~lU ff~'Yl tJU fI~fJWfllYi"tJ~flU ~lU'Yl V~fltJU" H~ 1 lYi11~llJtJYi~11W 1 

N'cl~lfl~lU1~V"tJ~ Huang et al. (1998) Yi1l11 fi1fl11lJ~~11~U"tJ~iJ~~V'lU~tJN'clN~~ iiri1U'tJV 

fl11ri 1fl11lJ~~ 11 ~u"tJ ~ ~lU 1U fl U ~lU ~ tJ N'cl N~~ ~ ~1~mm VlIl Yi V1I1 ~ ~ lIfll1flmn 1 VIm ~ ~ V" tJ~ 

flU~lU'u~~ff111m1lJfll1N~~1~1111~U1~I'Yltl''YlVnllffl1i'!tJ1lJlfll ~Yill"h 1~~lIfll1ftmn l~v 

1~~V"MflU~lu'uffl1i'!mlJlflltl~fl111~~lIflllftmn 1~V1~~V"tJ~flU~lU'UU1~I'Yltl''YlV i~ 
1 ~U f111ff~n tJu 11 fJw fllYiflU ~ 1U"tJ~ffl1i' !tJllJl fl 1tl ~ fl11fl U ~lU"tJ~U1 ~ l'Yltl' 'YlV 

'il1flN'cl flllftmn~Yi1l11 'liii f111 ~ 1vfi 1~ 1~ U1 ~ ff'Yl i 1l1Yi' U ~~ ffl11 fll1lJfll1 N~~ 

"tJ~U1 ~1'Yltl' 'YlV 1L'cl~ ~lfl f111 ~ \111 W 1fl11lJ~~11 ~u" tJ~ t1 ~ 11 fl111 N~lU ~ tJ N'cl N~~l1~ 1 Yi1l11 

'li' ~iifl11lJfflJn U;~ llJ'Ylq1:l tjri 1~ HU1 ~ ff'Yli 1l1Yi ff1lJl1f1 ff~ U, ~ 11 'Yl q 1:ltjri 1~1~U1~ff'Yl i 1l1Yi 

'liff1lJllfl' i'tJi1llVfll1~lVth~1~11'cl~Yiq~ fl1 1lJ f111l'iN1U"tJ~fl U ~lU 1 U ~~ ff111fl11lJ f111 ~~~ 
.1 ,,1' ..!c .. I l' .1 .... .1 '" ~ .. .t ~ ~ ..., 

"tJ~u1~I'Yltl 'YlV ~ lUtJ~~lfl'Ylq1:ltlfll\JHU1~ff'Yl1ifllYiU flm1JU'Ylq1:ltll1U~'Yll1JU'Yl1~mtJfl um1 

tJi1llV~lU11~~lu~ln~~u l~v'liffl1m'\1' U~'cl1~1L1 ~~lU l1~I~U~~llW 1'il1flt1~11fl1l11~~lU 
1 ~vm ~v' U ~~ ff111 m 1lJ f111 ~i\~ '1h~l1'cll~ iilflllftfl1:l111 ~ 1 Yi1l11 ii t1~ 11 fl1l1H~ 1U fitJU 'Ii' 1~~ 1 

l~mU1VlILYiVlInllt1~11fll111~~lU'U~lU1~V~N'l ~'~'Yl1l'Yl1UlJ1 thl1i'lIfll1~fi1~1~1'hu~ 

L~U Wage Premium ~fl~~llW1111~Ufh~1~ti1U~I~Ufll1~lV~UllLL'YlU'lUlJ'41:l6~'liff1lJllfl 
1~1~ ~ffU~fl~U~nllN'clflllftfl1:l1"tJ~ Hsu (2005) ~ftfl1:l1Yi1l111ui9i'111U iifi1~1~11~fl~1~nU 

" . 
1~1111~~~ff111fl11lJl';UnU 1~vfi1~H'ti1U~H (Wage Premium) iHlm~u fi1~1~Yi~lV~tJlIll'YlU 

. " 
fl11lJff1lJl1f1 Yi 1li ff1lJl1 fl1~ 1~" U~fl U ~ 1Ull'cl~ li' fl1:l ~l ~ Yi 1~" U~fl U ~ 1U 1 U ~ ~ ff111 fl1 1lJ11 U'l 

" .. 
~ ~ 11 U i ~l ~ U Yi 11 ll';ftJ UU 1 ~ 11 ~~ ff111 O11lJ fl 1 H-l~ ~"U ~U1 ~ 1'Yl tli 'Yl V hjii fl 11 ~ 1vfi 1 ~ N 

U1~ffl1ifllYi 11'cl~fi1~Nff1U~I~U Wage Premium um~ufi1~Hff1U~I~Ufll1~lV~UlIll'YlU'lU 

lJ'41:l6~'liff1lJ11f11~ ,~ 



, 
q 

Uflfl 5 

" lUfll'H~a~ffulln'lt)1JlfllHh~'l 1114 ihnivlJu 1l"::UH~lU iimuuiI~~vtilfitlJ1u 
"1 .k1" ~ .. ~d ,,, d" .. 

m::1J1Ufll'H~"~ flmuYt1::1LH~lU C)f~ lJ1n::lUUfll'HHl~t):: l'Hl~llJ t)VHut)vn~t)~lJflU 

lriV1,rt)~ 114 m::1J1Ufll'Hla~ till,i'm~(l~t)1JlL'YIU~1L1 ~~lU 11li'1J~::t)~lult1'\lt)~ th~l~ ~~lUlJ1 
t ,ct d ..,.d d.d., ~,,~ ~ ~. "1"~ 
~ ~,,~ t)fI~ ~u tH iI~ ,1JU lJ'YIt]1:I tllJ1nlJ1V'YI 14 mfl'11:1! fl'lff~ 1 1 fI Yt V1V1lJ fI fI 1'1 14 IYtt) 14 1lJ1 L ')ft)li1JlV 

nn fhlfUfltl1~ H mllf1fl~:: mi 11(i~'YIt]1:Iil~ 1 ~t) n1JlvYtt]~ m 11Jfll1 ~ 1Vtl1~ H'lJt)~U 1V~ H~ 
, "1 '1' .. '1' tI .... .... ~ .. ~, 1.k 

flt)U'lJ1~ lflJlLu1 'YIt]1:Itlfll'llH 1::ff'YIliftlYt flt>lUU'YIt]1:Itl'YIUlffU ~ C)f~ Shapiro and Stiglitz 

~ ".,." .,. .. ':.1 1 1" , " 'I 'I" ., • 
(1984) IUU~flflflU"U1f1f1'Y1t]1:ItlU'\lU flV lfll1~A(l11 f111ff1H1LH~~ l~ LlfflU~lU'lJVU'YI1~lU 

IUU a ~ti1ritlJ "(l::1l1V1lf~~U1V~H 'liff1lJ11 fI~1J~l~ fllnh~lU 'lJt)~flU ~ 114' $;~(lt)fll1(ll 14 1V~H 

;~~flffUh~lVth~1~11'~n111::~mi9l11tl1~H lf1v..r1'tI (tl1~Htl1::ff'YInfllYt) ,~t)fffH"H~~l~ . ~ 

'I " ., ! 'I • .1 1 "1' 1'''' 11' " tI LlfflU~lU'\lVU9I~ l~'YIH1UlJ1n'IJU flVlf1nflU~lU~~lU "'C11U1V~1~~1J ~ ~::\lnU1V~H (lflt)t)n 

ci d l' I ,"~ QlQI .J/.J~. GiS! SI.c:I " " 
~lm1U C)f~fl11'Y1UlV;)H~lVfIl~1~ LU1::fl1Jt)m1fll~1~'YI"l~U 11'~A(l llfUlV~1~lJfl11lJ~t)~fl11~H . . . 1 · eva" .". tv ~lU1UflU~lU(lfiM flVll~lf1~'YI~::IUUflWfllYt'\lt)~flU~lU lJ1flfl11~::IUU~lU1UflU~lU 1414 

lflJ1Vfl11lJ11 ~::rl ~A(l 1,rlnflfll11Hnumh~ 1li ff,j'm 1 ~~U 1 U9I(l1f1U1 ~~luIl1V ~~t1~11fl11 
1H~lU if 911lJ'YI t]1:I il tl1 ~1 ~tl1:: ff'YI n fllYt u1l1 iim UU U flil ~ ~ Vlf rl ~ ~rl ~ A(l9i t)fl11lJ'IJ vu; ~ 1 ~ 
Vh~lU'lJt)~flU ~lU IYt11::lf1nt1~11fll11H~lU 1 14 ~mflu H~lU "l ~ flU ~lU~ij ~luVi1t)~1l111 

I ."" 

tl1::flt)1Jn1J '1li'1Jtl1~H 114 1::~1Jfiff~n111::~1Jt19111tl1~1~ 1 flvn1' tI~::'\lvmi~ 1 ~ViH1UlJ1fl~U 
~ 

.s Jt l' " ... 1".s tI .. ,,, 1 ., ~ , 
IUt)~~lfll1lfl~~lUIl'C11U1V~H~1J fI IlJt)Qn (lflt)t)n~ln~lU ~::"ltlJlffVfl1~H U1::fl1J'YI"l~fl11 

1::~1Jt19111tl1~H lf1v..r1 1t11L(l::~t)~ 1 ~1::V::I1(llV11UlU 114 nn~ ~::11H1U 1 11li ~lm11'lA(l~ 

U11ffUt) 1t1if ~::IMU11 'YIt]1:Iiltl1~Htl1::ff'YInfllYt IrJU'YIt]1:Iil~ijfl11lJl.hfful ~ 1Yt11::iimuu 

'YI1~I~ t) fll 14 fllH)n1JlvYtt]~ fln lJfll1fl1lf 14 fltl1~1~1t(l::fll1 t)n1JlVfln 1H~lUt)dH 'liff,j'm 1 ~~ 
.,..1 , d • .J ~ I a'" tI .,..,. • 1"'" 

Iflfl'\lU 14 ~(l1f1" 1 H1U ~~Ul'YI~::l1fl1:l111 'YIt]1:Itlfl1~H 1::ff'YJli fllYt~::ff1lJ11f1U llJ1 ')ft)li1JlV 

Ytt]~ m1lJfl11~lVtl1~1~lL(l::Ytt]~ flnlJfll1ViH1U'\lt)~flU ~lU 1 14 ~91 11'1lf nnlJn 11Aa9l'\lt)~tl1::1'YIfl' 

''YIv'lllflt)1li 
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" dl "1 ct ! ~ d" <Q ~d' "1 0 0 '\al~"''Yl 'if lJ01HHlf/lf1HlJliJlJ'Utl~"''t'lAtJ1JlJ'Yl ~nl1O flH01'Hn'l'1\)fl11~01'l''YlHllJ 

'Utl.:Jl.h~'iflm u"'~ lf1H01'l'ffln\)~Affll1m'l'lJ01'l'H~A ~.:J~mh l~tJfflUmllJff(j~mi.:J'ifl~ l~tJ 
" dl "4 ..,!:It 4 ~ " . I ~ 0 

'UtllJ"''Yl 'iflJ"'Of/W~llJlJ Panel Data fltlllJlJ'UtllJ"''Utl.:J 50 l1lJtJtltJtlAffll1m'l'lJ01m"'A \)llJ1lJ 3 
~ .. "" 

il '~lln il VUI'.2542 VUI'.2543 lm~ VUY.2545 

ffll111Jin~1~llJ01'l'ffOf/lf1r.:Jif i~ffOf/1AllJ11i'Utl.:J Huang et al. (1998) ~.:JOm~lJ11i~ 
fitllJ'lj'Hlhl~tlOtl 1~tJnlO1nh~lJ1W fi l111J1J~ l"'tl.:JYJ.:J nilJfi 1~ HntllJ l~tlllf''Yl'l'l1J'h fil~ 1.:J~ 

1" !~, ~ "1"1' ~ 
lJ1tJ~l.:J\) ltJAtl1JU 'YllJfllJ.:JllJlJ lJllJlJ01'l'\)ltJ1YitlAtl1J11 'YllJ 't'llJlJl! f/tJ ~1JH lJfllJ.:JllJll~"'~fllJ C)f.:J 

\)~nlllf'ffllJl'l'(ll1U.:Jfil~l.:Jtltlm~lJ 2 thlJ '~l1n fil~Hff1lJ~l~lJ01'l'~ltJ1~tlAtl1J11'YllJ't'llJlJl!f/V 

~ffllJll(l1~ i~ ua~fil~Hff1lJ~l~lJ Wage Premium 1~tJfil~Hff1lJl1a.:Jifl~lJfil~Hff1lJ~ 
fflfity~\)~~ \)ll W 1'1l Otll~lJ fil~ l.:Jlh ~ff'Yl~ fl1Yi l1l tlOm ~lJ fi 1~1.:J~ ~ltJ1~tlAtl1Jl1'Y1lJ 1111 ~tJ 1 ~ 1 lJ 

• " JI ", 

~ 1f1lJ.:JllJ llJ Olln\)~'Yl'l'11J'llfil~Hff1lJl1 a.:Jih~lJfil~ 1.:J ff1lJ 1~u lJ , ~u 1m lfil~Hn.:Jfftl.:Jff1lJn 

,~ \) 1 0111J1J ~latl.:J YJ.:J nilJ fi 1~1.:J' 11'Yl~ fftl1Jfl11lJfflJlilJ11 O'1J H'" H~~ 11lJO'1J iI \) ~ tJ't'llJ ~ llJ 1lJ 

fllJ.:J llJ ua~t1~ 'l'1 nl'l'1H.:JllJ llJ U 1J1J~ latl.:JYJ.:J nilJ on H~~ ua::nlO1'l''Yl~fftl1JfflJlJ~! llJ 'h 
II . II 

fil~ Hn .:Jfftl.:Jff1lJ ij H'" ~ tl H'" H~ ~1l1ijtllJ tilJ l1ltl' li 'H 10fi l~H n .:Jfftl.:J ff1lJ ijH "'~ tl H'" H~~ 

miitllJtilJ \)::Otl11fil~Hff1lJ~l~lJ Wage Premium l~lJfil~H~~ltJ~tl1J11'YllJ't'llJlJl!f/V~'1i 
ffllJn (l1~' ~ 1 ~ tJffllJ 1'l' (l~ \) n W 1~ tl' ~11 'Yl qf/Q fi 1 ~ H11'l' ~ ff'Yl ~ tnYi\):: ffllJ n (l tl ~1J1tJ 

Yi q~ onlJ on nl.:J llJ 'Utl.:JfllJ.:J llJ llJ f! ~ ffll1 n'l''l'lJ O1m~ ~ 'Utl.:J11'l'::1 'Yl ff' 'YltJ'~ l1l tl ili ~llJ Oll 

~ \) llW lfi lf111lJfj~l1 QlJ'U tl.:J U~ 'n 0 n11.:J.:J llJ ~ tl H"'H~ ~ 11ij n ff'Yl Hfl11lJ fflJ lilJ1il ~lJ' 11~ llJ 
II 

'Yl qf/Qfil~ H11'l':: ff'Yl~ fllYil1l tl ili u~1110fi l~l.:Jn .:Jfftl.:J ff1lJ ij Ha~ tlH'" H~~ i lim ijtllJ nlJ \)~ Otl11 

fil~Hff1lJ~l~lJ Wage Premium l~lJ01'l'~ltJfi1~1.:J11'l'::ff'Yl~fllYi ~.:J\l::'~nlO1'l'~\l1'l'W1Fl"''Utl.:J 

fi 1~ H11'l'::ff'Yl~ fllYiU"':: U ~ 'l' 1 O1'l' 1H .:JllJ 11ij Ha~ tl Fl'" H~~ tl rh.:J' 'l' fftl~fI ~ tl.:J n1J'Ylqf/Qfi 1~ H 
" I JI ~ 

11nff'Yl~ fllYil1ltl'1i 1~tJff1lJ'Utl.:J01'l'11'l'::lJ1wfiln.:Jfftl.:JU1J1J~1"'tl.:Jnl ~ lJ 01'l'ffOf/lf11.:JU ,ll ~ 
in Maximum Likelihood llJ01'l'11'l'::lJ1wfi1 ~.:Jijfl11lJU~0~1.:J\l10.:JllJffOf/1llJtl~~~i~'Yl1J'Yl1lJ 

lJl ~ 1 ~11i iila.:J fftl.:Jt! tl tJ~ tl~ llJ on11'l'::lJ 1W fi 1 1~ tl.:J \l 10 on11 'l' ~lJ1W fi 1~ 1tJ1n Maximum 

Likelihood \l:: 'lf1tJ'U ~~i1UJl11f111lJ i1i ij11 'l' ~ ff'Yl~ fl1Yi 11a::i1UJl1101'l''U 1~fl11lJfI.:Jlff'lJ fI.:J 11 1 lJ O1'l' 
v v 

I QI q~.d~.... ~.., I" QQ.'" " 

11 'l':: lJ1W fI1fflJ11'l' ::ff'Yl1l C)f.:J 1 ~tJ11 O~ lJ O\l:: Yi1JilUJl11lJ 01J on11 'l' ::lJlW fI1~ 1tJ111 O1a .:Jfftl.:JlJ tl tJ 
v 
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I ~. d ~ Q.I', J/Q.I ." , Q.I ~ I ., '" 

lJ1f1fl11 11H)ff11'H)f1l1f1'm-n''Un~Utl~f111 ~~ ~lUfll~l~ 'U~1I11't1tl~f111 mll~ lf1911lJ f1l1 

o '" ~ , .....J • IV dQ" • Q.I ," 4. 1" 
ff111~f1l111mn 'Ul~~U't1U91f191Hf1'U f1lJfH''U~tJlJ1f191~~9111f1l~H'\J~~f1'U~1'U 111~ ~1~f1i'l11 ~ 

, .,. 1 1 '1".:1" dod 4 , .,.J 11 ~91ff111f111lJf1lnm91'l.ltNl.h~l't1f1' 't'W lJ ~lJfl11lJ91~~f1l1f1'U~1'U't1ff111~f1l1f1'mn 'U1~~Ul1 
" .. 

tl~,r f1 'U ~f1~lf1ij iJ~l'4U11ij9i'1111hu'U"l Yiij~i'l~~th~l~'I.I~~f1'U~l'U ~lf1l1H~l'U'UltJ~l~m~ 1~lIrl 
. " 

'1.1 'U1~ ff1l1'U 1h ~m.lu f1l1 Lm~flijmflYi <;j~'I.ItJ~ ff() 1'U 1h ~ f1tJUf1l1 .. 

" " t11'Uthtity'l.ltJ~f1l1ffmllflf~m'Uti1~U~tJlJ1 fitJ f1l111~fftJUfflJlJ~!1'U11"~mlUl~lJ1W 

ti 111 UU ~ 1i'l tJ~~ ~ ni'U nl1 ~fl9111 ti 1~ H t11'U ~1 ~ 'U Wage Premium il tJl ~ 'U f1l1 ~ 1tJti 1 ~ H 

Ul~a't1nml'411 1tJ'~ mh1fitJ ijf1l1~ltJti1~HU1~a't1n ml'4111~ ,~, 'U ~91ff111f111lJf111~fl91'l.ltJ~ 

Ul~l't1f1'1't1tJ ~~~i'lf1l1't1~fftJUU11ng11 ti1~Hff1'U~!~'U Wage Premium '~1';ff1'U~I~'Uml 

~ 1tJti 1~HU1~ a't1 nflll'4 l1~iltJl ~'U ti 1~ H ff1'U ~1~'U f1l1 ~ 1tJ91tJULI 't1'U II 'U lJ'4116~ 'Uff1lJ 11()1'~ 1 ~ 

tJ~H' 1 n911lJ iJ~ff1lJ11()11f111~,.r 11 't1qllijfh~l~Ul~a't1n ml'4ff1lJll () 1 ,*tJnUltJl'nl~ f111lJf1l1 

~ltJti 1~ HfI'U ~1'U 1 'U ~91 ff111 f111lJ f1l1 ~fl91'l.ltJ~Ul ~ l't1f1" 't1 tJ'~ 111tJ 1~ ~1 nn 11 ~~ l1W 1 

.., cv ~ • Q.I I Q.I <Q c6 ~ , ... 1 d I " _I 4 4Cl 

f111lJfflJl'4'U 1i 1~1111~tJ9111f1l11H~1'U f1U~i'l~i'l91 9f~'Hlm1J'U u911lJ't1 qlltlfll~H u1~ff't11i ml'4 

11'" 1 69111f1l111~~ 1'U t1U~i'l~fl91 ~~ijfl11lJfflJ~'U1i1 u, 'U iifl''t11~!~ tJ1t1'U 11~ ~i'l f1lHl1'U 1W ti1f111lJ 

V~11q'U'I.ItJ~69111f1l11H~1'U t1U~i'l~fl91 U11f1g11 ijti1!~'U i'lU ~~ '~I~'U' U911lJ't1qllijti1~H 

U1~al1nml'4 i~ff~U'~11 't1qllijti1~1~Ul~al1nml'4 iUff1lJllml llJ1 ',*~nUltJl'4q~ f111lJf1l1 ~ltJ 

ti l~l~Ui'l~l'!q~ f11 llJ mni 1~1'U 'I.ItJ~f1'U ~1'U' 'U ~ 91 ff111 f111lJ f1l1 ~fl91 'I.ItJ~U 1~' 't1 fI" 't1tJ' ~ 

" " 1. f111fff1111f1 f ~ij ij f111lJ ~ ~11 1'rh 11 1f1't1 qll ijti 1~ l~U 1 ~ al1 n flll'! ff1lJl1 () tJ n UltJ 

l'!q~f111lJf1l1~ltJti1~1~Ui'l~l'!q~f111lJf1lnh~1'U'I.ItJ~f1'U~1'U''U~91ff111f111lJml~fl91'I.ItJ~Ul~l't1f1' 

, l1tJ'~ nci11fitJ 'Hlf1l'!U11ijf1l1~ltJti1~1~Ul~al1nml'! 1Ii'l~ti1~HU1~al1nflll'!ij~i'l lli'Fii'lFifl91 

~,J ~" '.1 "" ""." , 
'1.1 tJ ~ ~ 91 ff111 f111lJ! l'!lJ'I.I 'U ~ ~! 1J 'U 'I.ItJLff'U tJ91 ~ ff1l1'U ul ~ f1 tJU f1l111 1 tJ U 111 't1911~ "l 'U ~ 91 ff111 f11 llJ 

f1lmfl91 , 'U f1l1' '*'U ltJUltJf1l1~ 1tJti 1~ l~Ul~a't1n ml'4~~Fii'lUn ltJ'tf,.r~ 1 v1'f U ~~Lfi~i~ ~ltJ'U 1tJ~ H 

11i'l~ ~ltJfI'U ~1'U II~ ~lnFii'lf1l1ffnll1ul1ng11 1~ijf1l1 ~ 1tJti 1~ HU1~ a't1n flll'! !Li'l~~lnf1l1 
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9'ilLLl1l1-3-31ln! 'U'l ~-3111~::lh i U ~th::ff'YIifllYHl11nH1'U~~'\lU-3f1'U -31'U LLCl::lfiVl~H1~~ UU1l:i'YI 

11 ~U fftl1'U U1 ::flUUfll1' 'U li'ltJ~~VI~ 1tJ 

2. ,rlu~fll1tJm::~mr flll::fJfll fll'n'\JU-3LL 1 -3-31'Ufh'U m::U1'U fll1l1flUUUJ i ULL"'1 ~llUU tJ 
. " 

';f'l'U ltJ1JltJ'wU'Ul11n l1lfl'YiU'll U1::ff'YIifll'Yinl1nH1'U'\lU-3f1'U'I1'U'YiU~'U ~lfl'YIq1l6fh~H 

unff'YIifll'Yi ~Ui1JltJi1 fll1~ltlfh~1-3U1::ff'YIifll'Yi 'UUfl~lfl~::n1,,rfl'U-31'U'\JU'Un1'l1'Ull"'1 U-3 

'lf1tJCl~t1~11fll11'li'lUUfl~lfl'l1'U llCl::U-3n1' ,rfl'U-31'U ~fI11Uffffl~~~UU111'Y1~fl~1tJ ~-3,f'U 111fl 

i .,.. .J ..,.. , ~ ... i-I i .,.. ... ,,... , 
U~U-3fll1'Y1~::lltylfftJ1t'U'tl'U 'Ufll1HflU1J1UfI'U-31'UU1n1fl'U u lICl:: U~U-3fll1'fftJfIl 'Ii~ltJ 'U 

nl1 lU ffirfl 1 -31'U' l11j~1Jlnlfi'U fl11 ~-3lff'U U,,r fl11~ fl111~1Jfi 1~ NfI'U -31'U 11 ~-3 ~ 1fl~ltJ fll1 

~ .t..... '" :: 11 ,.. 11 , ,.. .J 
H fl U U 1 U9I' -3 ~:: LnVl ~Cl ~ flU 'YI-3 H 1tJtJ 1tJ ~ 1-311 Cl:: H 1 tJfI tJ -31'U tJ 'YI1 tJ'YI ~ VI 

SI 0 .., ..c:t 
5.3 'UtH)lfl~'UMnl'lfHl1l1 

JI" I , 

, tJ fll1ffflll1fll-3U'Ii' m.! Cl Vi'~' tJ fll1ffflllli n'U 'li'm.! Cl'tl~tltJ fiVi n 1fll1 ~hn ~ 1 Vl mhu fl-31tJ 

ffo~l1li-3'1i1~ ~lfl 2 lf1'j-3fllHhn~ flU lf1'j-3nl1ri111~~~ffll1m1Unlm~~ IICl:: lf11-3fll1 

• • .. I.J ~ ~ ." .J I 4 4 Q.d " I I i q 
ff1n~fll1:: fll1 'YIl'l1'U'\l U-3u1::'li1 m 91' '1tlm UtJlIl1Cl-3'\lUl.JCl'YI'U 11'liUtlUIICl ::Vl'YI~VlIICl1 LL~ UtJ1'l 1 n 

"" ". ~lU fll1ri1n~n-3ffU-31f1Hnl1uhji~n1nl1ri111~'Yi~UuntJ ~-3utJ fl~mi'1u~1-3Vi~nri1n~i-3 

m~ ili";mj U~ 1U~1-3'~tJ1 n tJ ~-3n 1'11' U1~lfiVltltyl1lfl11UflCl1Vllfig U'U 111 Utltyl1lfl11UffUVlfl '" U-3 

'\lu-3'1i'uuCli~ ... 

.. 
SI , "" ..." ,tI 5.4 'UUIL'I''UtlU'U:: 'Unl'lfHl1l1fl'l.:J91tl 

" " 
1. ril111U fll1ffflll1fll-3 U i1-3I1U~:: 'YiU'll 'YI q1l6 fh~1-3t11:: ff'YI i fll'Yi i li ff1Ul1 tl , ~U i1JltJ 

'Yiq~ m 1Unl1 ~ltlfh ~NUCl::'Yiq~ m1Ufll1n H 1tJ '\lU -3f1'U -31tJ 1 'Ufllfl fl ~ ffll1 m 1 Unl1 ~~ ~'\J tH 

tl1::1'YIffi 'YItJ i~ ll~ nU-3~fl11u111 fftJ' ~~ ~::ffflll1'YIq1l6fi1~1-3t11:: ff'YI i fl1'Yil;f-3U 1:: ~ fl~' tJ 

U1::lVIffi'YIV nu fI'U-31'Ufllfl~1fi~t'U'l mii 1'lf'U fI'U-31'U~nH1'U~ltJfll1U1fll1l1~UfltJ-ntJ~ 
o ~ Q,I ~,., ~" cI cI ~~ 
'YI1-31tJ~ 1'U fll1'\J1tl ('Yi'U fl-31tJ'\llV) lU'U~tJ 91'-3 11l fl' 'Ii II 'U 1'Y1l-3nl1ffflll1~ 1Unl1ffflll1flHtJ f)l~ 

" . " 
'YiU'll fi~ nl1 111 ti 1UtJ iifll1~ 1tlU1 ::ff'YIi fll'YillCl::'YiU11 nl1~ltlfi1~N Vi ff -3fli 1U ~~Cl,,r ~Cl ... 

.... ..."' ....... :: ~.J'q!'lti'" 
U 1::flUUfll1111 UtlUVl'\J1V'\lU-31J1 1l'YI111U n~ fll1tJ tJ '1 l'YiU'\l'U n1lJ tJ Vl 

.4 cI !~~ cI 1 ,"" If 2. I'UU-3~lflfll1ffflll1flHtJllJtJ nl1ffnfl1 VlV 'Ii'\lUl.JCl ~lfl'tl fll1l.JVU V~~ffll1m1Ufll1 

~~~ ~-3' tJlI~Cl::11~~Utl~~ffll1m1Ufllm~1t ~~1tfftJ ~lll1tfl~Hn'U iim::U1'U fll1~~~~1I1tfl~H 



~lm.flL lUt l nLNtYflL~;:Il11H &flLnflL~t-LU1U ~UI;:& ~IlHt-Sb nLt-nYH ~LYrtt.t1 !.LU 
f''' I" ·Zl1tb J;I' f' "I~ 

~,tllnh,llfl.!l,ll!.Lunlrt!.!.!Lf11nl;p~nLiu~"nr;PG~;:& n&I~~HPG!.LUfl.GU;:!.f1nLll,llG~"IA!l~f1. . 
G~~IlHt-p n,Vw~mut-rt"11L~nlnLt-nYfI.,f"L!lL~ut-tl~H~L~flL~!.Lu L~f1.t.tt~nLRU~f1~Ltt 

Lllfl~l L~nLt-UL&UGGLn.I!.LUL!'~Grt;:llll t-tlnLHIA!.Wnl Grt,lllLrt,llrtLWL!.~Grt;:&!.WU nUtfl~1 
,,~ ""'J:l' 0 It ~ ,..J:I' p'" J:l' 

nLHrt"1tL~nlnLt-nYfI.,f"L!lL~Ut-tlH~L~flL~~IA!l~f1. t~l1t.tLll!lAg;:!.f1H~L~~RblArtL~t-~ 

n~nlJ' (f1.Lt-UL~UGGLIl!.LUL!.~~) 1A!l~f1.t-Gn.nLt-ULl\UGGL~I!.LUL!.~~G~" (flGf1nLHllft~ Llltl 

t- !.~nLt-L~t) f1.LH~!.W n l Grt,llILtt,llrtLWL!.~~ULl\~111!.LrtL,Ilfl~1 ftL G~"L~UULrtnUL~&l t-~ . .. 
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2812 tl-3lhihh1l1flltll1:: 7,771.67 34.03 24.22 

2892 
, <!I 1 

lIflUlI-3Utl::lfltltltJ tll1:: 5,946.65 30.16 26.03 

2899 
ct, cv -'1 A 

fI tlll fl W 'fl tll1:: tlWl 6,422.97 29.79 22.30 

.!\ .. 
2911 lfl'l'tl-3VlJ1I11I11fll 7,830.25 33.97 35.48 

.!\ ... 
2919 lfl'l'tl-31lO1 8,457.19 29.95 36.55 

3000 
.!\ . ... ... 

26.51 62.92 lfl'l'tl-3111tJUI'lf 7,333.40 
u 

3110 U tllll tl fl vHh 8,056.43 28.01 53 .79 

.. d .. .. 
3210 l1tltl~WmflmtllJflll 7,506.67 26.82 63.08 

3311 1.1" .. ~ O1W111-301'l'UVil1V 7,793 .68 30.52 63.84 

3320 
1.1 .. , 

~ O1Wfll'HIlVfl1Vi 7,481.13 28.77 64.93 

.. .. 
3410 fltlll VllJtllJ 11 8,552.47 30.17 26.26 

.. ... ... .. 
3420 fltlflmtNVllJtllJlI 7,175.89 30.36 17.58 

, , ... 
20.62 3511 flmm::CJttlUI'l'tl 6,304.65 37.79 .. ... .. 

3591 fltlfl 'l'fI 11 01 t11lJVlJlI 8,235.91 29.17 43.18 

3610 
oI:It. -n ~Q ~ 

fltllll tl'l'lJl1ltl'l' 6,060.88 30.30 31.20 

3691 
.!\ 

Ifl'l' tl-31 Vi'lf'l'Vitl tl tI 7,894.89 28.66 51.66 

3692 
.4 cSc:I • 

lfl'l'tl~fllJ91'l'flWl'l.ltl-3mlJ 5,666.50 30.86 69.57 
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V1l'nnl0-2 

. 
d 

'YI 

1511 

1512 

1513 

1514 

1520 

1531 

1533 

1541 

1542 

1544 

1549 

1551 

1554 

1600 

1711 

1721 

1730 

1810 

1911 

1920 

2010 

2101 

2211 

2221 

2320 

1.h::fllJ 

57.26 

62.54 

55.44 

46.01 

41.96 

78.74 

47.46 

46.14 

46.99 

74.28 

65.82 

47.49 

46.68 

51.34 

50.66 

50.74 

60.92 

60.94 

47.98 

60.97 

70.79 

49.35 

26.56 

23.06 

26.67 

'" ~ 
lJ1HJlJ fYmn 

19.75 

18.85 

20.42 

17.53 

17.44 

6.93 

23.95 

24.63 

25.67 

15.26 

12.87 

10.95 

19.68 

7.03 

21.50 

20.89 

23.16 

19.40 

29.61 

22.66 

17.82 

14.30 

20.90 

30.03 

13.88 

lJ.1.hmJ 

12.99 

11.36 

15.13 

17.68 

20.95 

4.94 

10.46 

20.09 

18.19 

5.26 

11.57 

19.86 

12.67 

12.64 

18.50 

21.55 

10.34 

11.94 

12.67 

12.49 

5.61 

17.82 

22.94 

27.25 

9.52 

127 

lJ111 

1'Y1alila 

9.99 

7.25 

9.01 

18.78 

19.65 

9.40 

18.13 

9.14 

9.16 

5.21 

9.75 

21.70 

20.98 

29.00 

9.34 

6.81 

5.58 

7.72 

9.75 

3.88 

5.77 

18.54 

29.61 

19.66 

49.93 
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V1l'lH'YI 0-2 

. .. ..,. 
. l1l.JtltWVl 

2411 

2421 

2511 

2610 

2691 

2693 

2695 

2710 

2812 

2892 

2899 

2911 

2919 

3000 

3110 

3210 

3311 

3320 

3410 

3420 

3511 

3591 

3610 

3691 

3692 

d 

ffnln 

38.98 

27.68 

45.79 

43.48 

43.60 

61.56 

67.67 

46.23 

50.77 

59.63 

59.24 

4 .. 
Itl 'HHVlJ91I911Lfll 47.98 

28.49 

11.79 

26.15 

8.05 

.1" .. 
~ u fl'HlJ 111-3 fll'Hl Vi VI V 32.45 

.1 .. , 
~ufl1W fll'Hl1VtllVi 11.40 .. .. 
fl(l91VllJVlJ91 25.92 

46.74 

61:07 

28.54 

60.11 

50.05 

56.21 

'" d 
lJ .1hnv 

llTiVllffmn 

22.98 12.62 

18.61 18.46 

21.53 23.05 

22.63 19.36 

27.04 13.90 

15.97 11.58 

14.34 11.17 

22.39 15.50 

16.39 18.33 

16.61 9.59 

17.43 13.70 

15.98 19.87 

29.33 24.22 

24.25 41.56 

24.90 29.22 

20.10 48.46 

27.65 27.55 

46.13 26.83 

30.94 27.13 

28.26 9.37 

22.90 7.22 

14.02 35.64 

25.52 8.12 

22.06 17.92 

25.30 11.09 

128 

lJ111 

1V1Vl~V 

25.42 

35.25 

9.62 

14.52 

15.45 

10.90 

6.82 

15.88 

14.51 

14.17 

9.63 

16.18 

17.96 

22.40 

19.73 

23.39 

12.34 

15.63 

16.02 

15.63 

8.81 

21.80 

6.25 

9.97 

7.41 
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f11nnl0-3 

, , 
'I1lJtJtw . .. .. ... , . ~~ffl'11m1lJO"H·m~ ('tftlVtl) 

'" l'l 

1511 
.; '" .. 

llJtlff"1 

1512 utl1ltln~1"fl 
1513 Utl11tl~(l'~U(l~~0 

: .., 4 '" .. 1514 lJ1lJlJYi'tfU(l~ff~1 

1520 ~ii~1i W 'li'~'A' \110lJlJ 

1531 ~ii~liw'li'\110fl111~ityY;'tf 

1533 
.., tI. d 11 

tll '1111 ff~1 ffl11 \1l 

1541 jQ .., "11 
~(l~llWCfI l~llll'ltllJ 

1542 Jl~l(l 1010' 

1544 lfflJ'I1 ri ~n 1\11 OU ~ ~ .. '" .. 4 
1549 ~(l ~1l W CfI tll'l111tllJ "1 

1551 fl110~lJq'11 ~ii~ '1U 
1554 

4 d.d,.et J' 
lmtl~fllJ'YI lJlJUtl(lOtl~tl(l 

.. '" .. 
1600 ~(l~llWCflVlfflJ .. 
1711 ~~ll~lVlJ~lJl'ltlii ~'YItl 

1721 ~ii~ii~'YImhl~\1ltl 
.. " 1730 ~(l~F-I1 

.. 4 , 
1810 ~(l~Lmtl~U~~fl1V 

1911 m~lihl~lJl'l1~ .. " 1920 F-I(l~ltl~1l'll 

2010 fl11L~tlV'~U(l~'ff'~ .. 
2101 ~(l~m~fll11 

2211 nlJnl CUllWl'11lj ~fftl 
.... .. 

2221 fl11YilJYi 

.. '" .. ,:., :.., 
2320 F-I(l~llW CfI \110fl11 fl(llJlJ llJlJ 

129 

, .. 
lHI fh 11 \1 ~ V'YI'U ~llJ1lJfllJHU lJ~fl1FHHHWl .. • 

C"'llJ1J1l'l) (~llJ1J1l'l) (fllJ) 

58,168.58 21,168.22 58,466.00 

182,283.73 25,606.13 129,552.67 

32,718.65 13,476.66 47,811.00 

29,147.46 10,373.49 8,019.33 

23,482.47 6,881.82 11,532.33 

75,358.70 34,462.11 48,469.00 

72,785.48 14,441.09 18,432.67 

11,504.62 5,445.80 18,126.67 

41,265.06 35,793.38 30,282.33 

12,591.30 5,076.62 . 17,901.00 

26,172.38 19,702.09 33,245.33 

53,810.44 62,989.78 11,857.67 

71,111.51 31,196.89 49,726.00 

56,493.82 7,189.23 13,128.00 

191,063.87 139,959.28 152,428.00 

33,495.08 18,524.41 58,145.33 

9,531.62 4,933.78 20,359.00 

104,664.64 32,480.42 208,229.33 

22,443.39 8,133.00 24,232.00 

33,795.46 9,996.48 78,374.00 

44,972.84 23,051.41 73,061.67 

108,138.19 79,187.40 45,330.33 

19,449.12 10,063.73 19,017.67 

27,180.05 22,895.01 30,381.33 

300,751.58 207,886.78 5,542.67 
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, , , .. 
lJ~fhiJ~itll'JlJ ~llJ 1lJ fllJ ~llJ l1lJtJtW . lJ~fl1F-l~F-l~~ .. .. ... , .. . ~~ffll1m1lJfll1F-l~~ ('lfUtlU) 

(t\'llJtJ1l1) (t\'llJtJ1l1) 
d 

(fllJ) 11 

d.., ~:: 
2411 IfllJfl W G}1'UlJlJ~ !llJ 211,212.64 130,683.24 26,583.00 

, .., ... 
2421 fflnnff~ll'l'lf 129,171.55 38,573.87 60,813.67 

2511 tlHlJufHmttlHllJ 125,410.91 38,665.08 84,159.67 

2610 U0'1U~tF-l~~fiWct1U0'1 21,524.25 35,289.43 14,618.67 

.. 
2691 ICJf11lJfl 65,656.01 96,817.07 62,261.33 

'" 
.., ~ '" 2693 F-l~~flWG}1~lfWI'U 4,567.49 3,358.01 8,841.00 

'" 
.., ~ .. 

2695 F-l~~fl W G}1~lflflUlJ m~ 62,491.27 71,896.57 49,863.00 

2710 cI cI t\' 
&l1~flU~t&l1~flfl 1 157,565.76 122,558.77 44,185.33 

" , - . " 
2812 tl~,hihh~lfl i~l1t 5,715.40 2,635.70 6,203 .00 

2892 
, ... i 

~flU~~U~tLfl~U1J ~l1t 43,973.89 17,801.79 21,408.33 

2899 
4Q Q,I -'I 4 

F-l~~flWG}1 ~l1tUlJ'l 56,226.21 24,080.88 44,551.00 

4 ~ 

2911 ImU~tllJ~ LmLF-ll 35,890.66 27,026.01 20,620.67 

4 .., 
2919 Imu~~m 126,798.00 60,181.93 72,485 .00 

4 • .., d 

3000 Ifl1U-3V111Jqj'lf 200,992.00 27,260.41 43,414.00 

3110 lJt:lL~UrhHh 117,142.71 55,721.58 98,421.00 

",cI .. ~ 

3210 11 ~uY)um fl111UlJ flff 543,748.49 103,933.60 176,950.67 

3311 tl ~ ~ 
~ mWl11-3fll1Ul'Il1tl 7,229.24 2,754.48 6,588.00 

3320 
tl ~ , 

~ mWfllHl1tlfl1l'1 21,179.19 12,506.92 20,297.00 

'" ~ 

177,210.92 92,780.33 3410 F-l~~tlllJtl'U~ 539,798.80 

'" 
.., .., ~ 

3420 F-l~~~1(l-3tJ1'Utl'U~ 3,531.40 2,110.64 8,262.67 

, , ... 
3511 ~UU~tCJfUlJI1U 2,328.05 1,838.24 3,914.67 

'" 
.., ~ 

3591 F-l~~1(l~m tll'Utl'U~ 34,784.03 6,508.58 13,693.67 

3610 F-l~~I~UluI~u{ 41,995.91 20,952.64 93,778.00 

3691 
4 

(mU-3'l'I'lf1l'1~Utl 28,712.83 8,093.35 37,108.33 

4 .,..,. , 
3692 ImU-3Y)'U~mKl'UU-3m'U 40,215.77 18,232.30 72,341 .67 
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"" f111H't1 0-3 

. ... 
't'l 

1511 

1512 

1513 

1514 

1520 

1531 

1533 

1541 

1542 

1544 

1810 

. 
~llffll1mllJOl'Hl~ll (;feJdeJ) 

" 4e1 0 _Sf 
Iff'lJl1lJ't'l't'llvlnLL IN 

1911 m~,ih'~'lJ't11-3 

1920 

2010 

2101 

2221 

2320 

. " .. fllllHVW10'HU 

5,874.91 

5,378.47 

6,132.96 

8,081.56 

7,954.13 

6,172.08 

7,810.23 

5,921.88 

6,411.49 

5,161.27 

6,205.58 

8,059.34 

8,322.51 

9,597.24 

6,217.99 

6,041.48 

5,410.82 

5,436.58 

5,561.14 

4,966.97 

5,498.30 

7,353.88 

10,159.65 

8,800.76 

15,857.45 

131 

Wage 

Premium 

152.53 1.29 

- 71.91 1.95 

- 1,676.03 1.71 

- 998.95 

- 1.02 0.53 

- 300.55 0.29 

- 131.86 0.35 

381.35 0.88 

- 599.74 3.77 

- 849.77 1.47 

120.94 1.06 

2,069.12 3.46 

- 871.73 4.00 

897.76 0.74 

- 118.59 2.77 

- 95.02 0.53 

445.11 2.44 

49.09 3.21 

- 260.55 2.62 

790.11 2.76 

- 1,126.06 1.92 

6.04 3.75 

- 926.93 2.52 

- 1,062.73 4.96 

11,281.69 1.65 
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th~H 
... 
tlfll1fl11 , , 

l1lJVmJ .. .4 , .. Wage Premium , .. . ~flffll1fllllJfl11fI(WI ('IftlVtl) VWlfllW 
(1Jl'YI/1~mJ) 

11'lHU .. 
VI ... " (1JlVl/l~tl'U) (ltlVtl::) 

..... .. :, 
2411 ItllJllW cr\'U'U lJtl!l'U 8,918.14 1,594.13 4.55 

, ... ... 
2421 fflHJlflfll-r.'If 11,284.83 - 1,177.34 2.68 

2511 VH'UtlflUtl::VH l'U 6,155.42 558.83 1.27 

2610 
{I ..... .. {I 

U 1Utl::NtlflIlWcr\U 1 7,092.40 26.28 7.89 
.. 

2691 lCJfl1lJtl 7,341.99 320.33 1.31 .. ... .. .. 
2693 NtlflIlWcr\\llfl~'U 6,567.94 - 761.88 6.31 .. ... .. .. 
2695 NtlflIlWcr\\llfltltl'Ufllfl 6,116.86 543.08 7.22 

2710 cI cI ~ 111tlflUtl::111tlflfl 1 7,529.25 119.11 3.79 

2812 n'lJl~nl\llflltll1:: 7,591.35 180.32 2.30 

2892 
, ... 1 

flflUfI'IUtl::ltltltl1J tll1:: 6,533.01 - 586.36 8.65 

2899 
<CIt. .., -'1 A 

NtlflllWcr\ tll1::tl'U'l 5,966.46 456.50 3.11 

.4 .. 
2911 ltl1tl'lV'UfllflllNl 7,542.65 287.60 2.39 

.4 ... 
2919 ltl1tl'l\lfll 7,910.41 546.78 3.48 

.4 ...... 
439.87 1.61 3000 ltl1tl'lVl11JqJ'If 7,773.27 -

3110 lJ tlLfI tl fhHh 7,531.31 525.12 2.12 

.. cI .. .. 
3210 l1tlfl~tlLtl fl'YI 1 fl'U tl ff 8,409.47 - 902.79 0.27 

3311 11" .. ~ fllWVlHfl11U-r.VlV 7,244.21 549.47 1.09 

3320 
11 .. , 

~ fllWfl1HllVIll-r. 7,816.14 - 335.01 0.87 

.. .. 
3410 Ntlfl Vl'UV'U fI 7,987.85 564.62 2.83 .. ... ... .. 
3420 Ntlflfl1(1'1Vl'UV'U fI 7,331.05 - 155.16 -

, , ... 
3511 flflUtl::CJffllJll tl 7,056.45 - 751.80 0.42 .. ... .. 
3591 Ntlfll(1\lfllVl'UV'UfI 8,317.37 - 81.46 7.54 

3610 Nnfllntlfiil\lflf 5,725.91 334.97 4.35 

.4 
3691 ltl1fl'll-r.'Ifl-r.tltlV 5,975.60 1,919.29 1.72 

.4 .,. .. , 
3692 ltl1fl'l~'UfllflKl'\lfl'l1t'l'U 5,783.01 - 116.50 1.32 



Fitting constant-only model: 

Iteration 0: log likelihood = -85.945363 

Iteration 1: log likelihood = -55.717472 

Iteration 2: log likelihood = -47.344487 

Iteration 3: log likelihood = -46.20689 

Iteration 4: log likelihood = -46.172472 

Iteration 5: log likelihood = -46.172428 

Fitting full model: 

Iteration 0: log likelihood = 25.506116 

Iteration 1: log likelihood = 25.689995 

Iteration 2: log likelihood = 25.70718 

Iteration 3: log likelihood = 25.707329 

Iteration 4: log likelihood = 25.707329 

Random-effects ML regression 

Group variable (i): id 

Random effects u i-Gaussian 

Log likelihood = 25.707329 

illflNl.!1 fl " 

Number of obs 150 

Number of groups . 50 

Obs per group: min = 3 

LR chi2(6) 

Prob > chi2 

avg = 3.0 

max = 3 

143.76 

0.0000 
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134 

Inw Coef. Std. Err. z P>z [95%Conf. Interval] 

age 0.13661 0.053259 2.57 0.010 0.032224 0.240995 
age2 -0.0017 0.000772 -2.22 0.026 -0.00323 -0.0002 

lowsec 0.00578 0.002071 2.79 0.005 0.001721 0.009838 
upsec 0.00461 0.001614 2.85 0.004 0.001442 0.007769 
univ 0.02056 0.001538 13.37 0.000 0.017542 0.023571 
fern -0.0009 0.000994 -0.91 0.364 -0.00285 0.001046 

_cons 5.80654 0.932116 6.23 0.000 3.979626 7.633453 

Isigrna_u 0.05626 0.036163 0.015961 0.198308 
Isigrna_e 0.19653 0.014395 0.170244 0.226866 

rho 0.07575 0.095948 0.002955 0.453915 

Likelihood-ratio test ofsigma_u=O: chibar2(0l)= 0.67 Prob>=chibar2 = 0.207 



Fitting constant-only model: 

Iteration 0: log likelihood = -260.77662 

Iteration 1: log likelihood = -175.68045 

Iteration 2: log likelihood = -146.9798 

Iteration 3: log likelihood = -136.28847 

Iteration 4: log likelihood = -133 .44208 

Iteration 5: log likelihood = -133.06904 

Iteration 6: log likelihood = -133.05825 

Iteration 7: log likelihood = -133.05824 

Fitting full model: 

Iteration 0: log likelihood = -56.180469 

Iteration 1: log likelihood = -44.435427 

Iteration 2: log likelihood = -38.61994 

Iteration 3: log likelihood = -37.779 

Iteration 4: log likelihood = -37.745754 

Iteration 5: log likelihood = -37.745643 

Random-effects ML regression 

Group variable (i): id 

Random effects u i-Gaussian 

Log likelihood = -37.745643 

Number of obs 

Number of groups 

106 

48 

Obs per group : min = 

LR chi2(20) 

Prob > chi2 

avg = 2.2 

max = 3 

190.63 

0.0000 
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"'" Vllnnl '\1-2 

Q 

k 
n 
w 
e 
u 

k2 
n2 
w2 
e2 
u2 
kn 
kw 
ke 
ku 
nw 
ne 
nu 
we 
wu 
eu 

_cons 

Isigma_u 

Isigma_e 

rho 

Coef. Std. Err. 

-2.29759 2.898029 
1.65053 4.914277 
-12.3864 15.12294 
-12.9562 12.16 
2.58573 1.511608 
0.05151 0.079275 
-0.00882 0.170193 
1.43568 · 1.426553 

2.14344 1.278039 
-0.07167 0.046921 
-0.03672 0.092551 
0.34793 0.262448 
0.24641 0.303932 
0.00537 0.034221 
-0.10453 0.431818 
0.27788 0.400224 
-0.05686 0.034958 
1.08432 1.195157 
-0.2307 0.158819 

-0.46459 0.175554 
48.66737 83.86875 

0.46696 0.056912 
0.19151 0.019084 
0.85602 0.042617 

z P>z [95% Conf. Interva!l 

-0.79 0.428 -7.977623 3.38244 
0.34 0.737 -7.981275 11 .28234 
-0.82 0.413 -42.02685 17.25399 
-1 .07 0.287 -36.78931 10.87702 
1.71 0.087 -0.37697 5.548424 
0.65 0.516 -0.103868 0.206886 
-0.05 0.959 -0.342394 0.324749 
1.01 0.314 -1 .360314 4.23167 
1.68 0.094 -0.36147 4.648352 
-1.53 0.127 -0.163634 0.020292 
-0.4 0.692 -0.218118 0.144676 
1.33 0.185 -0.166455 0.862324 
0.81 0.418 -0.349283 0.842109 
0.16 0.875 -0.061697 0.072446 
-0.24 0.809 -0.950879 0.741817 
0.69 0.487 -0.506545 1.062304 
-1.63 0.104 -0.125382 0.011653 
0.91 0.364 -1.25815 3.42678 
~1.45 0.146 -0.541976 0.080582 
-2.65 0.008 -0.80867 -0.12051 
0.58 0.562 -115.7124 213.0471 

0.3677408 0.592957 
0.1575358 0.232821 
0.7562758 0.923756 

Likelihood-ratio test ofsigma_u=O: chibar2(01)= 58.16 Prob>=chibar2 = 0.000 

\36 
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" A.CIt, ~ Q.I d .d..:t 0 d 4 
lJ1(J~lHq'YIn fJW'VilJ'b'fHl Lf)~1lJ'YI 4 9Jn1f1lJ 'Vi .ft.2526 'YI ~1.~~'l"1i1lJ ff11'HlfnHl'flll1 

til qjqj llf1'Jll! ff1ff~ 'n! f.U c¥i~ \l1f)f1W~1'Y1(J1m'J~~m'J ff1'11 1lf1'J II !ff1ff~ { lJlf1 i'YI (Jltr (J'IIU uILnu 

1 uu 'Vi. ff.2547 IL'l~ i~L,j'lfff)lll~ V 1 Ul1tr fl"l~'JLff'Jll!ff1ffmlJll1iJw c¥i~ f1f.U~lf1'Jll!fflff~{ 

,w1'l-3mwlJlf1i'YIfJ1tr(J 1uu 'Vi .ff.2548 
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