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4.1 t=8Y

® HMAEAXAUTEEN LT AKTHETH
o HMUBEAE, ERFEN:
Wage; = a + B;Edu; + B,Age; + eq;

® =+, Wage = LTHAKF, Edu;# X HEEE,
Agelmﬁﬁé, T3 Tley; @ e T A F YHME & 52w T
KAKFHEE (mMEERE)
® X T KB AL LA A
E(eq;|Edu;, Age;) =0



4.1 580G E

® NAESmI{EMA, A &N E| T HAF

® ELSImIERE KT, HHFE:
Utility = yo + v1Edu; + y,Age; + y3Children; + ey;

Work; = 1, w R Utility] > 0
Work; =0, w R Utility] <0

® H &, Children,#/NZWHEE, THFe, @7 1~
T%JEME‘/\E“‘WI“@%?%’}EE (A A MRERED
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ey 0 c? po
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Wage; = Wage;, wRWork; =1
Wage; St 2%, wERWork; =0
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4.1 580G E

® %R FTAEE p N\ K R AT 1B 0 EE T
Wage; = a + f;Edu; + f,Age; + poA; + v;
® o, OK/RHETHH N
¢ (yo + v Edu; + y,Age; + y3Children;)

A=
LT d(yo + v1Edu; + y,Age; + y;Children;)




4.2 1FINE
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® HEREAF2000MWNE, UTERE201:

. list wage work age education children if _n<=20

wage work age educat~n children

1. . %] 22 10 0

2. 20.31285 1 36 10 0

3. . %] 28 10 0

4. . *] 37 10 0

5. 16.14224 1 39 10 1

6. 14,95799 1 33 10 2

7. 18.44339 1 57 10 1

8. 17.57406 1 45 16 0

9. . %] 39 12 0

10. 18.48312 1 25 10 3
11. 29.40447 1 26 16 0
12. . %] 28 10 1
13. . %] 52 10 1
14. 24.83475 1 38 16 3
15. 27.17002 1 36 16 4
16. 16.86481 1 32 12 3
17. 33.82108 1 36 16 5
18. 18.97637 1 46 12 5
19. . %] 39 16 0
20. . *] 34 10 0




4.3 FRpfEHER

® iz f| Probitt% A f i1 3% £ 4= A .
Pr(Work; = 1|Z;) = ®(yo + v1Edu; + y;Age; + ysChildren;)

. probit work education age children

Iteration O: log likelihood = -1266.2225
Iteration 1: log likelihood = -1048.0634
Iteration 2: log likelihood = -1044.0756
Iteration 3: log likelihood = -1044.0621
Iteration 4: log likelihood = -1044.0621
Probit regression Number of obs = 2,000
LR chi2(3) = 444 .32
Prob > chi2 = 0.0000
Log likelihood = -1044.0621 Pseudo R2 = 0.1755
work Coef. Std. Err. z P>|z]| [95% Conf. Interval]
education .071238 .0107186 6.65 0.000 .0502299 .092246
age .0412517  .0040689 10.14 0.000 .0332769 .0492265
children .4084356  .0269242 15.17 ©0.000 .3556651 .461206
_cons -2.535539 .1906351 -13.36 0.000 -2.909177 -2.161901




4.3 FahfEHER

® JHf5it R R B E T K RET R4
¢ (yo + v1Edu; +vy,Age; + y;Children;)
1—D(yg +yEdu; +v,Age; + y3Children;)

® StataXAGan T

. predict z if e(sanple),xb

/11':

. generate phi=normalden(z)
. generate PHI=normal(z)

. generate lambda=phi/PHI
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. list wage work age education children z phi PHI lambda if _n<=20

wage work age educat~n children z phi PHI lambda

1. . %} 22 10 %] -.9156223 .2623383 .1799325 1.457981

2. 20.31285 1 36 16 e -.3380987 .37678 .3676444 1.024849

3. %] 28 16 e -.6681122 .31914 .252031 1.266273

4, . 0 37 10 e -.296847 .3817468 .3832916 .9959697

5. 16.14224 1 39 10 1 .1940919 .3914982 .576948 .6785675

6. 14.95799 1 33 16 2 .3550174 .3745773 .6387117 .5864575

7. 18.44339 1 57 10 1 .9366222 .2572854 .8255236 .3116634

8. 17.57406 1 45 16 e .4605941 .3587922 .6774551 .5296177

9. . 7} 39 12 (%] -.8718678 .3979133 .4713536 . 8441929

10. 18.48312 1 25 16 3 .4334395 .3631739 .6676522 .5439567
11. 29.40447 1 26 16 e -.3231878 .3786421 .3732765 1.014374
12. (%] 28 10 1 -.2596766 .3857158 .3975566 .9702159
13. . 0 52 10 1 .7303638 .3055462 .7674161 .3981494
14. 24.83475 1 38 16 3 1.397139 .1503278 .9188141 .1636106
15. 27.17002 1 36 16 4 1.723071 .0904077 .9575621 .0944145
16. 16.86481 1 32 12 3 .8646771 .2745088 .806392 .3404161
17. 33.82108 1 36 16 5 2.1315607 .0411472 .9834763 .0418385
18. 18.97637 1 46 12 5 2.259072 .0310971 .9880605 .0314729
19. %] 39 16 e .2130841 .3899873 .5843693 .6673645
20. (%] 34 10 e -.4206021 .3651702 .3370228 1.883518
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4.3 FEH1T1EE
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o fHitE)I7E

reg wage education age lambda

Source SS df MS Number of obs = 1,343
F(3, 1339) 171.27

Model 14796.046 3 4932.01533 Prob > F 0.0000
Residual 38558.8486 1,339 28.7967503 R-squared 0.2773
Adj R-squared 0.2757

Total 53354.8946 1,342 39.7577456 Root MSE = 5.3663
wage Coef.  Std. Err. t P>|t]| [95% Conf. Interval]
education .98588 .0508305 19.40 0.000 .8861639 1.085596
age .2123369 .0209086 10.16 ©.000 .1713197 .2533542
lambda 3.973879 .5979168 6.65 0.000 2.800924 5.146835
_cons .6543349 1.197644 0.55 0.585 -1.695129 3.003799
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4.4 1§ A StatagiHeckmand £ {4 i+ 1E 8!

® Stata® .78 E 7 #YHeckman+y 4 ¥ VLA & B #% fh 1t
A TR

. heckman wage education age, select(education age children) twostep

Heckman selection model -- two-step estimates  Number of obs = 2,000
(regression model with sample selection) Selected = 1,343
Nonselected = 657
Wald chi2(2) = 432.15
Prob > chi2 = 0.0000
wage Coef. Std. Err. z P>|z] [95% Conf. Interval]
wage
education .98588 .0542582 18.17 ©.000 .8795358 1.092224
age .2123369 .0223243 9.51 ©.000 .1685821 .2560917
_cons .6543347  1.282338 0.51 ©0.610 -1.859001 3.16767
select
education .071238 .0107186 6.65 0.000 .0502299 .092246
age .0412517 .0040689 10.14 ©.000 .0332769 .0492265
children .4084356 .0269242 15.17 ©.000 .3556651 .461206
_cons -2.535539 .1906351 -13.30 ©.000 -2,909177 -2.161901
/mills
lambda 3.973879 .6296416 6.31 0.000 2.739805 5.207954
rho 0.66708
sigma 5.9570896
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5.1 tRBNGE

B EFE R mENEER AR TN —NA, £6
1T AW & Z 1% # 4 & (endogenous binary-treatment
variable) iy A& & 2K i

—NENLHNAE_ TTEHAEL EER,
Yi = ap + a1 D; +Xiﬁ + e1i

ke NN

Utilityi = Z;y + €9i
H, HAH YUtlity; > O A T4 E .

D; =1, w R Utility; > 0
D; =0, R Utility; <0

14



5.1 tRBNGE

® 7= A N FrHeckmanid [ By B 1% :
B Z XN ERE, TS THIL X
B e fe, RN TCIEA ST

()-+(6)- (2 )
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5.1 tRBNGE

® fuiHeckmant® A KUy, AT HESHEAZE
® YD, = 1#¢:

E(Y;|X;, D; = 1)

=ay+ a; + X;f + E(eq;|D; = 1,X;)

= ay + a; + X;B + E(eq;ley; > —Z;y)

¢(—Z;y)
1—-®(-Z;y)

=ag+a; + X;f + po
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5.1 tRBNGE

® UD; = 0ft:

E(Y;|X;, D; = 0)

= ap + X;B + E(ey;|D; = 0,X;)
= ay + X;p + E(eq;ley; < —Ziy)
~p(=Z;y)
d(=Zy)

=ay + X;B + po

17



5.2 it A&

® TikfFa,, AWMMEIT T E
Al
A A XD; = 1F8D; = 0BT B9 5 A 1% F| Heckman £ A< % £ 4% A #£ 4T
fEit, ABERAETERWAEAER, BaEFE R 8o
B EAfi
KA R FE—R, RTH:
_ : P(=Z;y) —p(=Z;y)

Y =ag+a;D; + X;B + po T —o(—Z7) D; + D(—Zly) (1-Dy)|+u;

SR Ja 3t b 77 72 4# | Heckman Bt A i £ 4% A 4 41
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5.3 2431

® HitTxMHITa R Gm TRATFHZH, EXFE
T

Wage; = ag + a;Age; + a,Grade; + azSmsa; + a,Black; + asTenure; + eq;

® =+, Wage; = LHKTF, Age;=&Fi#, Grade; =
¥ Ji, Tenure; = TAE B[R

@ HNTLWEHEFTEN:
Utility; = yo + v1South; + y,Black; + y;Tenure; + e,;

Union; = 1, 2 R Utility; > 0
Union; = 0, 2 R Utility; < 0
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5.3 2431

® JE R1693/-ULIME = 8y 57204

list wage age grade smsa black tenure if _n<=20

6.
7.
8.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

wage age grade smsa black tenure
4.903638 20 12 1 1 .9166667
3.3407572 20 12 1 1 1
4.9892929 26 12 1 1 2.416667
11.177726 26 17 1 e 3.416667
7.2376854 26 12 1 e .6666667
4.9892929 25 12 1 e 1.416667
4,282655 23 12 1 %] 4.75
5.7387546 20 12 1 e 2.5
3.6748322 20 16 1 e 3.25
7.4732333 23 15 1 @ 1.666667
8.0299786 23 15 1 @ 2.333333
5.888651 23 15 1 e 2.416667
8.3083492 23 15 1 e .3333333
9.1006418 23 15 1 %] 1.75
18.192716 24 15 1 e .4166667
8.1584569 25 14 1 e .75
5.3319055 23 13 1 e 2
4.8393968 21 8 1 @ .5833333
3.6748322 20 12 1 e 1.166667
4.9464658 27 12 1 @ 3.083333
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5.3 SC

1

® ¥ fletregress# 4

. etregress wage age grade smsa

black tenure, treat(union

= south black tenure)

Iteration @: log likelihood = -3140.811
Iteration 1: log likelihood = -3853.6629
Iteration 2: log likelihood = -3851.5847
Iteration 3: log likelihood = -3@51.575
Iteration 4: log likelihood = -3@51.575
Linear regression with endogenous treatment Number of obs = 1,210
Estimator: maximum likelihood Wald chiz(e) = 681.89
Log likelihood = -3@851.575 Prob > chi2 = 0.0000
Coef. Std. Err. z P>|z| [95% Conf. Interval]
wage
age .1487489 .0193291 7.78 ©.e00 .1188566 .1866252
grade .4205658 .8293577 14.33 ©.e00 .3630258 .4781058
smsa .9117044 .1249841 7.30 ©.e00 .6668969 1.156512
black -.7882471 .1367078 -5.77 ©.e00 -1.85619 -.5203048
tenure .1524015 .0369596 4.12 ©.e00 .0799621 .2248409
1.union 2.945815 .2749621 190.71 ©.000 2.4069 3.484731
_cons -4.351572 .5283952 -8.24 ©.ee0 -5.387208 -3.315936
union
south -.5807419 .08851111 -6.82 ©.000 -.7475566 -.4139271
black .4557499 .08958842 4.76 ©.e00 .2679771 .6435226
tenure .8871536 .0232483 3.75 ©.e00 .8415878 .1327195
_cons -.8855758 .8724506 -12.22 ©.e00 -1.827576 -.7435753
/athrho -.6544347 .e91e314 -7.19 ©.eee0 -.832853 -.4768164
/1nsigma . 7026769 .0293372 23.95 ©.000 .645177 . 7601767
rho -.5746478 .060971 -.682005 -.4438476
sigma 2.019151 .0592362 1.906325 2.138654
lambda -1.1683 .1495897 -1.453334 -.8672668
LR test of indep. egns. (rho = @): chi2(1) = 19.84 Prob > chi2 = ©.ee0e
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6.1 BT ERIERE

® xRz iY, EXZZEVPAE— 1 EXFEANEE

® BXZ;,=X;, Y, =ay+X;B+AXP) +e;c BT
AXP)ERX BRI AR5 BN EL&ER, rile
BT E W LR A A

® FE—NTHELE, wHuaFELTHER, WA
2 25 5 4 14 (exclusion constraints)

22
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6.3 IEIFIE A WA AProbitiR EY

® f“Heckmant® F, —WEHETHEFEGEEF
Logit## A1, [A 4 Logitt® & 1~ B A7 3 WL IE A 4 i b
B 1%, EHeckmani® & 4 &

® Probitt#= A,
B 0/ 1REWER, FUERRTET A

D;=1, #WED >0
Di = O, ﬁU%D: <0
B BiXe A EMEESSA, N:
Pr(D; = 1|Z;) = ®(Z;y)
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6.4 WEHXRHp

O ﬁelﬁrnemﬂa#:ﬁ e S ke Nl A i
Z, MR A I A FF AR

® XFFITAEE I N\ I
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