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O AB|4 FARLE CHE JHHI SO CHSH CRAIE
X ZAE O 2 ZAHHIGD B2 =22 27

d ZALELH €2 JiMS0f Chet

L ofd xt2 249 tH
O SFMHE HESHoE A 42 25XV 24T 7I5d0] =0HA
FHEo| oMt 24 Al (identification)d| 24|17t M2 = US.
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I Pooled OLS, RE vs. FEQ| AMEH
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M (survival analysis, hazard model)
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. 1list idcode year age race grade In_wage hours, sepby(idcode )

. use http://www.stata-press.com/data/r10/nlswork

WD 00 S LA e L P

idcode year age race grade Tn_wage hours
1 68 . .
1 69 . . . . .
1 70 18 2 12 1.451214 20
1 i1 19 2 12 1.02862 44
1 72 20 2 12 1.589977 40
1 i3 21 2 12 1.780273 40
1 5 23 2 12 1.777012 10
1 7 25 2 12 1.778681 32
1 78 26 2 12 2.493976 52
1 80 28 2 12 2.551715 45
1 82 . . . . .
1 83 31 2 12 2.420261 49
1 85 33 2 12 2.614172 42
1 87 35 2 12 2.536374 45
1 88 37 2 12 2.462927 48
2 68 . .
2 69 . .
2 70 . . . . .
2 i1 19 2 12 1.360348 40
2 72 20 2 12 1.206198 40
2 73 21 2 12 1.549883 40
2 75 23 2 12 1.832581 40
2 7 25 2 12 1.726721 40
2 78 26 2 12 1.68991 40
2 80 28 2 12 1.726964 40
2 82 30 2 12 1.808289 38
2 83 31 2 12 1.863417 38
2 85 33 2 12 1.789367 38
2 87 35 2 12 1.84653 40
2 88 37 2 12 1.856449 40
3 68 22 2 12 1.493561 40
3 69 23 2 12 1.702528 40
3 70 24 2 12 1.451214 40
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S A= =

. xtdes
idcode: 1, 2, ..., 5159 n =
year: 68, 69, ..., 88 T =
Delta(year) = 1 unit
Span(year) = 21 periods
(idcode*year uniquely identifies each observation)
Distribution of T_i: min 5% 25% 50% 75% 95%
1 1 3 5 9 13
Freq. Percent Cum. Pattern
136 2.89 2.89 8
114 2.42 5.31 | e ee 1
89 1.89 7.20 | o i 1.11
87 1.85 .04 | i e e 11
86 1.83 10.87 1113111.1.11.1.11.1.11
61 1.29 I T 11.1.11
56 1.19 13.35 R
54 1.15 14.50 | i 1.1.11
54 1.15 15.64 | ....... 1.11.1.11.1.11
3974 84.36 100.00 (other patterns)
4711 100.00 OO0 XX 0L XXX

HExtzsE 24T Y2 E ztsum & 5 5 UCE. AN =FAZHS

72 mF 36.56A|ZH0|CH. ARISZto| WA= 7.:85A|72H0|1,

A holAie)

4711
15
max
15
HEHEX., LFA
HAl= 7.52A|2F

olc. XAt % AZS Bastn AsH, HMHOZ FY IAIZIIN 162AZ+S LsHe AR
Of RUch ABY WS MZSHE WAL LA WAL 03542 Yska
x| A HCh.

HAOZEHEQ| deviationO| -2.15 A|ZFEE 130.06A|7H2S

. xtsum hours

ACH. AFE WAAM =

variable | Mean std. Dev. Min Max | Observations
hours overall 36.55956 9.869623 1 168 N = 28467
between 7.846585 1 83.5 n = 4710
within 7.5%20712 -2.154726 130.0596 T-bar = 6.04395
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wW=EXl £2=9| Pooling Estimates

. reg In_wage grade age c.age#c.age ttl_exp c.ttl_exp#c.ttl_exp tenure c.tenure#c.tenure 2.ra
> ce not_smsa south

Source SS df Ms Number of obs = 28091
F( 10, 28080) = 1681.47
Mode] 2402 .22796 10 240.222796 Prob > F = 0.0000
Residual 4011.63592 28080 .142864527 R-squared = 0.3745
Adj R-squared = 0.3743
Total 6413.86388 28090 .228332641 Root MSE = .37797
In_wage Coef. std. Err. t P>|t] [95% Conf. Interwval]
grade 0629238 .0010313 61.01 0.000 .0609024 .0649452
age .038598 .003467 11.13 0.000 .0318025 .0453935
c.age#c.age -.0007082 .0000563 -12.57 0.000 -.0008186 -.0005978
ttl_exp .0211279 .002335 9.05 0.000 .0165511 .0257046
c.ttl_exp#
c.ttl_exp 0004473 .0001246 3.59 0.000 .0002031 .0006916
tenure 0473687 .0019626 24.14 0.000 .0435219 .0512156
c.tenure#
c.tenure -.002027 .0001338 -15.15 0.000 -.0022893 -.0017648
2.race -.0699386 .0053207 -13.14 0.000 -.0803673 -.0595098
not_smsa -.1720455 .0051675 -33.29 0.000 -.182174 -.161917
south -.1003387 .0048938 -20.50 0.000 -.1099308 -.0907467
_cons .2472833 .0493319 5.01 0.000 .1505903 .3439762
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. xtreg In_wage grade age c.age#c.age ttl_exp c.ttl_exp#c.ttl_exp tenure c.tenure#c.tenure 2.

AOI=
'I'—!E

> race not_smsa south, be

O| Between Estimates

Between regression (regression on group means) Number of obs = 28091
Group variable: idcode Number of groups = 4697
R-sqg: within = 0.1591 Obs per group: min = 1
between = 0.4900 avg = 6.0
overall = 0.3695 max = 15
F(10,4686) = 450.23
sd(u_1 + avg(e_i.))= .3036114 Prob > F = 0.0000
Tn_wage Coef. std. Err. t P>|t] [95% Conf. Interval]
grade .0607602 .0020006 30.37 0.000 .0568382 .0646822
age .0323158 .0087251 3.70 0.000 .0152105 .0494211
Cc.age#c.age .0005997 .0001429 -4.20 0.000 .0008799 .0003194
ttl_exp .0138853 .0056749 2.45 0.014 .0027598 .0250108
c.ttl_exp#
c.ttl_exp .0007342 .0003267 2.25 0.025 .00009306 .0013747
tenure .0698419 .0060729 11.50 0.000 .0579361 .081/7476
c.tenure#
c.tenure .0028756 .0004098 -7.02 0.000 .0036789 .0020722
2.race .0564167 .0105131 -5.37 0.000 0770272 .0358061
not_smsa .1860406 .0112495 -16.54 0.000 .2080949 .1639862
south .0993378 .010136 -9.80 0.000 .1192091 .0794665
_cons .3339113 .1210434 2.76 0.006 .0966093 .5712133




> race not_smsa south, re

EXl £=2=°2| Random Effect Estimates

xtreg In_wage grade age c.age#c.age ttl_exp c.ttl_exp#c.ttl_exp tenure c.tenure#c.tenure 2.

Random-effects GLS regression Number of obs = 28091
Group variable: -Hidcode Number of groups = 4697
R-sgq: within = 0.1715 Obs per group: min = 1
between = 0.4784 avg = 6.0
overall = 0.3708 max = 15
Random effects u_i1 ~ Gaussian wald chi2{10) = 9244 .74
corr{u_i, X) = 0 (assumed) Prob = chi? = 0.0000
Tn_wage Coef. std. Err. rd P>|z]| [95% Conf. Interwvall]
grade .0646499 .0017812 36.30 0.000 .0611589 .0681409
age .0368059 .0031195 11.80 0.000 .0306918 0429201
c.age#c.age -.0007133 . 00005 -14.27 0.000 -.0008113 .0006153
ttl_exp .0290208 002422 11.98 0.000 .0242739 .0337678
c.ttl_exp#
c.ttl_exp .0003049 .0001162 2.62 0.009 000077 0005327
tenure .0392519 .0017554 22.36 0.000 .0358113 0426925
c.tenure#
c.tenure -.0020035 .0001193 -16.80 0.000 -.0022373 0017697
2.race -.053053 .0099926 -5.31 0.000 -.0726381 .0334679
not_smsa -.1308252 0071751 -18.23 0.000 -.1448881 1167622
south -.0868922 0073032 -11.90 0.000 -.1012062 0725781
_cons 2387207 .049469 4_83 0.000 .1417633 .3356781
sigma_u 25790526
sigma_e .29068923
rho 44045273 (fraction of wvariance due to u_1i)




> race not_smsa south, fe

note: grade omitted because of collinearity
note: 2.race omitted because of collinearity

EXl £2=92| Fixed Effect F

. xtreg In_wage grade age c.age#c.age ttl_exp c.ttl_exp#c.ttl_exp tenure c.tenure#c.tenure 2.

Jxl= ofc|ofl?

Fixed-effects (within) regression Number of obs = 28091
Group variable: -ddcode Number of groups = 4697
R-sq: within = 0.1727 Obs per group: min = 1
between = 0.3505 avg = 6.0
overall = 0.2625 max = 15
F(8,23386) = 610.12
corr(u_i, Xb) = 0.1936 Prob > F = 0.0000
Tn_wage Coef. std. Err. P>t [95% Conf. Interwval]
grade (omitted)
age .0359987 .0033864 0.000 .0293611 .0426362
c.age#c.age -.000723 .0000533 0.000 —-.0008274 .0006186
Tt _exp .0334668 .0029653 0.000 .0276545 .039279
c.ttl_exp#
c.ttl_exp .0002163 .0001277 0.090 -.0000341 .0004666
tenure .0357539 .0018487 0.000 .0321303 .0393775
c.tenure#
c.tenure -.0019701 .000125 0.000 -.0022151 .0017251
2. race (omitted)
not_smsa -.0890108 .0095316 0.000 -.1076933 0703282
south -.0606309 .0109319 0.000 -.0820582 .0392036
_cons 1.03732 .0485546 0.000 .9421496 1.13249
sigma_u .35562203
sigma_e .29068923
rho .59946283 {(fraction of wvariance due to u_1i)
F test that all uw_i=0: F(4696, 23386) 5.13 Prob > F 0.0000



Card, David, “The Impact of the Mariel Boatlift on the Miami Labor Market,” Industrial and Labor
Relations Review, 43, 1990, pp. 245-257.

- HE UIIo] 7elo]| x| =ZA|&0 0| =31(1)

121 19804 5-92 MiamiOf|A] oLt X} Al
@ MiamiZ} 3H} LH0I0] U E ALHS 77| ME0 HIMEA|Ol LAS| A M3 H|@m

1 (natural experiment)

@ Difference in Differences &=

i =individual, T = 0 for no immigration, T=1 for migration
(Y. | T)=Y,; =1if unemployed, 0 if employed.
c = city, t = period.
Unemployment rate in city c at time t is E[Y,, | ¢,t] with no migration
Unemployment rate in city c at time t is E[Y,, | ¢,t] with migration
Assume E[Y, |c,t] =, + v,
ELY,, [ct] =B, +7, +3
=E[Y,,|c,t]+0
0 = the effect of the immigration on the unemployment rate.
22



Card, David, “The Impact of the Mariel Boatlift on the Miami Labor Market,” Industrial and Labor
Relations Review, 43, 1990, pp. 245-257.

_HE Loio] 9010] X| EAIZ] 0| E1H(2)

LI Applying the Model
¢ = M for Miami, L for Los Angeles
Immigration occurs in Miami, not Los Angeles
T = 1979, 1981 (pre- and post-)

Sample moment equations: E[Y;|c,t,T]
m E[Y M, 79] = Bsg + Yy

m E[Y|M,81] = Bg; + Yy + &

m E[Y|L79] =By + V.

m E[Y[M,79] = Bg; +

It is assumed that unemployment growth in the two cities would
be the same if there were no immigration.

23



Card, David, “The Impact of the Mariel Boatlift on the Miami Labor Market,” Industrial and Labor
Relations Review, 43, 1990, pp. 245-257.

- HE Liolo] 22l0] x| =S A|=0] 0|E S31(3)

LI Implications for Differences

If neither city exposed to migration
[ E[YI,OlM’Sl] - E[YI,OlM’79] — Bgl = B79 (Mlaml)
m E[Y;o|L81] - E[Y;olL,79] = Bg; — Byg (LA)

If both cities exposed to migration
= E[Y;4|M,81] - E[Y;1IM,79] = Bg; — Bsg + & (Miami)
= E[Y;4|L81] - E[Y;4]L79] = Bg; — Byg + O (LA)

In fact, one city (Miami) exposed to migration:
The difference in differences is

- {E[Yi,1|M:81] - E[Yi,1|M179]} - {E[Yi,0|L181] - E[Yi,o||—:79]}
= O (Miami)

24



Card, David, “The Impact of the Mariel Boatlift on the Miami Labor Market,” Industrial and Labor
Relations Review, 43, 1990, pp. 245-257.

- HE LI019| {72]0] X =SAIE0 Ozl S11(4)

! DID Results

Table 6. Comparison of Wages, Unemployment Rates, and Employment Rates for Blacks in
Miami and Comparison Cities.
(Standard Errors in Parentheses)

All Backs Low-Education Blacks
Difference in ' Difference in
Difference in Emp./Unemp., Difference in Emp./Unemp.,
Log Wages, Miami — Comparison Log Wages, Miami — Comparison
Miami — Comparison Emp. — Miami — Comparison Emp. —
Year Actual Adjusted  Pop. Rate  Unemp. Rate  Actual Adjusted  Pop. Rate  Unemp. Rate
1979 -.15 -.12 .00 -2.0 -.13 -.15 C03 -.8
(.03) (.03) (.03) (1.9) (.05) (.05) (.04) (3.8)
1980 -.16 -.12 .05 =-7.1 =.07 -.07 .03 -82
(.03) (.03) (.03) (1.6) (.05) (.05) (.04) (3.5)
1981 -.11 ~.10 02 -3.0 -.05 -.11 04 -7.7
(.03) (.03) (.03) (2.0) (.05) (.05) (.04) 4.2)
1982  -.24 -.20 —-.06 3.3 -.17 -.20 —.04 6
(.03} (.03) (.03) (2.4) (.05) (.05) (.04) (4.7)
1983 -.21 —-.15 -.02 1 -.13 -.11 04 -33
(.03) (.03) (.03) 2.7 (.06) (.05) (.04) 4.7
1984 —.10 - .05 —.04 2.1 -.04 —.03 .05 .1
(.03) (.03) (.03) (2.4) (.06) (.05) (.04) (4.7)
1985  —.05 -.01 -.06 -5.5 18 09 .00 —4.7
(.04) (.04) (.04) (2.6) (.07) (.07) (.06) (5.6)

Notes: Low-education blacks are those with less than 12 years of completed education. Adjusted differences in
log wages between blacks in Miami and comparison cities are obtained from a linear regression model that
includes education, potential experience, and other control variables; see text. Wages are deflated by the
Consumer Price Index (1980=100). “"Emp.-Pop. Rate” refers to the employment:population ratio. “Unemp.
Rate” refers to the unemployment rate among those in the labor force. 25
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