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28LS Exercise
(1) OoLS: Dbiased

use "2sls_mroz_428.dta"

regress lwage educ expexr expersd

Source | 55 df M3 Number of obs = 428
————————————— e e F( 3, 424) = 26.29
Model | 35.0223023 3 11.6741008 Prob > F = 0.0000
Residual | 188.305149 424  ,444115917 R-sqguared 0.1568
————————————— e e m m s m — m e Adj R-squared = 0.1509
Total | 223.327451 427 .523015108 Root MSE . 66642
lwage | Coef Std. Err t P>t [95% Conf. Interval)
_____________ e m o o et e m h  m e e e
educ | .10748986 .0141465 7.60 0.000 .0796837 .1352956
exper | L0415665 .0131752 3.15 0.002 . 0156697 .0674633
expersg | —-.0008112 .0003932 -2.06 0.040 -.0015841 -.0000382
cons | ~.5220407 .1986321 -2.63 0.009 -.9124668 -.1316145
(2) Hausman test
regress educ exper expersq motheduc fatheduc huseduc
Source | 53 df MS Number of obs = 428
————————————— o e e e e F{ 5, 422) = 63.30
Model | 955.830608 5 191.166122 Prob > F = 0.0000
Residual | 1274.36565 422 3,01982382 R-squared = 0.4286
————————————— e e e e Adj R-squared = 0.4218
Total | 2230.19626 427 5.22294206 Root MSE = 11,7378
educ | Coef 3td. Bxrr t P>t [95% Conf. Interwval]
_____________ e o e e e e e
exper | .0374977 .0343102 1.09 ¢.275 ~,.0299424 .1049379
expersg | -.0006002 .0010261 -0.58 0.559 -.0026171 , 0014167
motheduc | .1141532 ,0307835 3.71 0.000 .0536452 .1746613
fatheduc | .1060801 ,0285153 3.59 0.000 .0480648 .1640955
huseduc | .3752548 .0296347 12.66 0.000 .3170049 .4335048
cons | 5.538311 .4597824 12.05 0.000 4.634562 6.442086
e e e e ——
predict edu_res, res
regress lwage educ exper expersq edu_res
Source | 35 af M3 Number of obs = 428
————————————— e F( 4, 423) = 20.48



Model
Residual

Prob > F
R-squared
Adj R-squared
Root MSE

0.0000
0.1622
0.1543
.66506

36.230504 4 9.05762599
187.096947 423 .442309568
223.327451 427 .523015108

Sta. Erx t

(0803918 0216362 3.72

.0430973 .013181 3.27

.0008628 .0003937 -2.1%

.0285519 1.65
-0.66

.0378639
.017189
-.0016366
-.0089322
-.7442794

.1229197
.0690057
-.000089
.1033102
.3705647

test edu_res

( 1) edu_res

F( 1,
Pr

(3) 25L3

ivreg lwage

Instrumental variables

Source

Model
Residual

—_ = - —

Howdwan t2ab

motheduc fatheduc huseduc) exper expersg

Number of obs
(.3, 424)
Prob > F
R-sguared

Ad) R-sqguared
Root MSE

4238
11.52
0.0000
0.14985
0.1435
.6693

]

it

i

i

exper
expersq
_cons

= 0
423) = 2.73
ob > F = 0.0991
(educ =
{25LS) regression
53 df M3
33.3927427 3 11.1309142
189.5%34709 424 ,447959218
223.327451 427 .523015108
¥
I
.021774 3.69
0132649 3.25
0003962 -2.18
2853959 -0.65

.0375934
.0170242
-.0016415
~.7478243

.1231901
.0691704
-.0000841
.374109%6

Instrumented:
Instruments:

{(4) My own 2 s
1st stage
regress educ

Source }

tages

exper expersq moltheduc fatheduc huseduc

S8 df MS

Number of obs

= 428

[+



Model
Residual

5 191.166122
422 3.01982382

955.830608
1274.36565

427 5.22294206

i

F{ 5, 422)
Prob > F =
R-sguared =
Adj R-squared
Root MSE =

il

63.30
0.0000
0.4286
0.4218
1.7378

exper
expersq
motheduc
fatheduc
huseduc

0374977

-.0006002
.1141532
.1060801
.3752548
5.538311

.0343102
.0010261
.0307835
.0295153
.0296347
.4597824

.1049379
.00141867
.1746613
.1640955
.4335048

P>it]| [¢5% Conf, T
0.275 ~.0299424
0.559 ~-.0026171
0.000 .0536452
0,000 .0480648
0.000 .3170049
0.000 4.634562

6.44206

. predict edu_pre

{option xb assumed;

2nd stage

fitted values)

regress lwage edu_pre exper expersqg edu_res

Source | 8S
_____________ +
Model | 36.2305033
Residual | 187.096948
_____________ +
Total | 223.327451
lwage |
QA ---------- +
W edu_pre 0803918
exper | L 0430973
expersqg 1 -|.0008628

4 9,05762583
423 .44230957

.1275808

.0216362
.013181
. 0003937
.0186301
2835905

.12
.27
.19
.85

66

0.000
0.001
0.029
0.000
0.510

Number of obs
F( 4, 423)
Prob > F
R-squared
Adj R-squared
Root MSE

]

i

1

4128
20.48
0.0000
0.1622
0.1543

(i)

[95% Conf. Interval}

R N S S 2

.0378639 .1229197
.017189 . 0690057
-.0016366 -.000089
.0909616 L1642
~.7442793

Note that the coefficients are the same as those from the 25LS, but std. Err.

values
are different
Err.

It is advised to use the command, 2SLS, which corrects

for Std.
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*** Hausman test (using Wald type test)

. regress lwage educ exper expersq
est store ols

ivreg lwage (educ = motheduc fatheduc huseduc) exper expersq
-——237 . hausman ols .
-——-~ Coefficients —----
| (b} (B} (b-B) sqrt{diag(V_b-V_B}))
| ols . Difference 5.E.
_____________ +._._..___...,_.....____...._._____H._.______~_____.ﬁum______._.___....,.4.._._____._.______._H‘,._
educ | .1074896 ,0803918 .0270979 .
exper | .0415665 . 0430973 -.0015308
expersq | -.0008112 -.0008628 . 0000516
h = consistent under Ho and Ha; obtained fxrom regress
B = inconsistent under Ha, efficient under Ho; obtained from ivreg
Test: Ho: difference in coefficients not systematic

chiz (3)

i

{(b-B) ' [{V_b-V_B)~(-1)] (b-B}

-2.68 chi2<0 ==> model fitted on these
data fails to meet the asymptotic
assumptions of the Hausman test;
see suest for a generalized test

&= eyviV |
w\w )

ivreg Jlwage (educ motheduc fatheduc huseduc) exper expersq

. est store keep

regress lwage educ exper expersq
hausman keep

~——— Coefficients ----
| (b) (B) {b-B}) sqrt {diag{Vv_b-V_B))
| keep Difference 5.E.
_____________ USRS it
educ | .0803918 .1074896 -.0270979 .0165524
exper | .0430973 .0415665 .0015308 .0015398
expersq | -.0008628 -.0008112 -.0000516 .0000482
b = consistent under Ho and Ha; obtained from ivreg
B = inconsistent under Ha, efficient under Ho; obtained from regress
Test: Ho: difference in coefficients not systematic

chi2 (3)

Prob>chi2

]

It

{(b-B} ' [(V_b-V_B)~(-1}] (b-B)
2.68 '
0.4436



*+* Hausman test {using IVENDOG)

ivreg lwage (educ = motheduc fatheduc huseduc) exper expersq
ivendog

Tests of endogeneity of: educ
HO: Regressor 15 exogencus

Wu-Hausman F test: 2.73157 F(1,423) p-value = 0.09912
Durbin-Wu-Hausman chi-sg test: 2.74613 Chi-sq(l} P-value = 0.09749
ivreg lwage (educ exper = motheduc fatheduc huseduc)
ivendog
Tests of endogeneity of: educ exper
H0: Reqgressors are e€xogencus
Wu-Hausman F test: 1.53128 F(2,423) P-value = 0.21746
purbin-Wu-Hausman chi~sq test: 3.07648 Chi-sq(2} P-value = 0.21476
ik F-test for weak IVs
ivreg lwage (educ = motheduc fatheduc huseduc)
regress educ exper expersq mothedue fatheduc huseduc
Source | 35 df MS Number of obs = 428
————————————— e e e m e e F{ 5, 422) = 63.30
Model | 955.830608 5 191.166122 Prob > F = 0.0000
Residual | 1274.36565 422 3.01982382 R~squared = 0.4286
————————————— o e e e s Adj R-squared = 0.4218
Total | 2230.12626 427 5.22294206 Root MSE = 1.7378
aeduc | Coef. Std. Err. t P>t [95% Conf. Intervall
_____________ +..,....___....___..._-._—_...—__w.__—_....—.___.....____.__.__“_.___.._____.,_....___.._,___._.......____...___.‘.,__
exper | .0374977 .0343102 1.09 0.275 -.0299424 .1049379
expersqg | -.0006002 .00102861 -0.58 0.559%9 -.0026171 .0014167
motheduc | .1141532 .0307835 3.71 0.000 .0536452 .1746613
fatheduc | .1060801 . 0295153 3.59 0.000 .0480648 . 1640955
huseduc | .3752548 . 0296347 12.66 0.000 .3170049 ,4335048
cons | 5.538311 .4597824 12.05 0.000 4.634562 6,44206

. test motheduc fatheduc huseduc

( 1) motheduec = 0
( 2y fatheduc 0
( 3) huseduc = ¢

[

104.29
0.0000

F( 3, 422)
Prob > F

il

0



ivreg lwage (educ exper = motheduc fatheduc huseduc)
regress educ expersq motheduc fatheduc huseduc
test motheduc fatheduc huseduc

({ 1) motheduc = 0
( 2) fatheduc 0
{ 3} huseduc = 0

i

F{ 3, 423) = 104.75
Prob > F = 0.0000
, regress exper expersq motheduc fatheduc huseduc

test motheduc fatheduc huseduc

{ 1) motheduc
{ 2) fatheduc
{ 3) huseduc = 0

I

0
0

F{ 3, 423)
Prob > F

0,15
0.9328

H

il

++% Overidendification restriction test

ivreg lwage (educ = motheduc fatheduc huseduc} exper expersq

overid

Tests of overidentifying restrictlons:
Sargan W*R-sq test 1.115 Chi-sq{2} p-value = 0.5726
Basmann test 1.102 ¢Chi-sq(2) P~value 0.5763

I

ivreg lwage {educ exper = motheduc fatheduc huseduc) expersg
. overid '

Tests of overidentifying restrictions:
Sargan N*R-sq test 0.040 Chi-sqg{l} P-value
Basmann test 0.039 Chi-sg(l) P-value

0.8424
0.8433

i

2
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- 338 QUARTERLY JOURNAL OF ECONOMICS
TABLE VI
THE ImpacT OF PRISON POPULATIONS ON AGGREGATE CmME CATEGORIES
Aln Violent crime " Aln Property ¢rime
0oLs v v - OLS v v
o8] 2) (&) (4) (5) (6)
- 099 -—.424 -.379% -.071 =321 -, 261
" _ 033y (.201) (180) (.019) (.138) (.11
Aln Income per capits 485 384 410 - 014 076 055

(117 (127 (127)  (.066) (.072) (.070)
A Unemployment rate 564 411 463 1032 1.138 1.063

(.8333) (301} (.302) (.188) (.188) {.181)
(}(\) Aln Police 026 064 083 -.004 012  .002
- (.059) {.048) {.048) (.033}) (.030) {.025)
A % Black -~015 -.018 007 —.043 ~.038 - .000
: £.029) (025 (.058) (.018)  (.016)  (.036)
A % Metro 013 006 027 008 -.000 005
(.011) (.012) (.021) .(.0086) (.0086) (.011)
A % Age 014 —-.287T 078 127 220 121 399
(412} (393) (447) (.230) (.234) {.257)
A % Age 1517 —~.041 .169 180 351 320 390
’ (213)  (.205) (.226) (.119) (.121) 127
A % Age 18-24 320 282 286 277 079 126
(.263)  (,235) (.25} (.141) (139) - (.144)
A Age 25-34 .648 748 . .B28 384 354 436
) (.335) (.329) (.350) (.187) (.195) (.202)
Year controla? Yen Yes Yen Yes Yes Yee
State controls? No - No Yes ~ No No Yes
Instrument? No Yes Yes No Yes Yee
247 — 606 — —
— 369 424 — 416 164

The depsndent variable is Aln Violeni crime rate or Aln Properiy crime. The data set is comprised of
annual state level data from 1972-1993 (implying observations on changes for the years 1973-1993). Num-
ber of observationa s equai to 1063 in ell columna, Prisen pepulation data corvespend to Dacember 31 of the
year. Oonsequentl_v, the once-lagged value is used as an explanatory varisble, In all casu, eulimatlon a.llows
l'or hetcronkednuhcity acrosn siates. In mah'ulmental variables specifications, fap i Lo
. g to chang 0 ¢ litigati LTS

AN 5 T -....".-_, .
iying reatrigl : g an X Ritest, where N is the number ofobsarvahonn and R*
e R Emm a rugresuion ofthe raaldun.ls from the setond-stage regresnion on all of the exogenoua variables
Vﬁl ‘.A\h‘ &nd the instruments, This test statistic ia distributed x? with degress of freadom equal to the number of
ovendentd‘nng reatrictions (in this case nine). Overcrowding litigation status refers only lo states whose
% 'EV} ontire prison aystem 18 under court control. For the definitions of siatus categories, ses toxt,
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Example of IV estimation

1. Romer (1993, Quarterly Journal of Economics) proposed theoretical
‘models of inflation which imply that more “open” countries should have
lower inflation rates (Inf). His empirical analysis explains average annual
inflation rates in terms of the average share of imports in gross domestic
product , which is his measure of openness. While Romer did not specify
explicitly, he must have had the following models in mind.

(A) Inf=bo+ b;Open + bzlog(PINC)+ b3 log(population) + u
(B)  Open = ¢cg + ¢1 Inf + ¢z log(PINC) + c3 log(land) + e

where PINC'is per capita income (assumed to be exogenous), /and is the |
land area of the country in square miles (also assumed to be exogenous)
and populationis the population of the country.

(a) What are endogenous variables? What are exogenous variables?

(b) Is each of the above equations considered as a reduced form modei?

(c) Which equation(s) is identified? Which equation(s) can you estimate?

(d) What kind of problem you will have if you estimate the identified
equation(s) by OLS? What classical assumption is violated?

(e) How can you detect the problem you answered in part (d)? Explain the
Hausman testing procedure for each of the equations that are
identified. .

(f) What will happen if in the Hausman test for endogeneity, you omit the
original endogenous regressor but include both predicted value and '
residual variables from the first stage regression?

(9) What is your proposed estimation method as a solution to the problem
you answered in part (e), for each of the equations that are
identified? Discuss the procedures briefly, but as specifically as
possible.

2. Consider the three-equation model system, where X1 and Xz are
exogenous. '

(A) Yizar+azx¥Ya+as X1 +a4X2+ ey
(B) Ya=bi+ba¥z+bszXz+ep
(C) Yazci+c2¥Ya+es



(a) Check if each of the three equations is identified.

(b) For each of the equations which are identified, propose your
suggested estimation method. Briefly explain the estimation
procedure. Be specific on the instrumental variables that you will be
using for each.

3, @Lpla?“ why g © endoglaong  frr om ARL) woded
wiba AR ewwr -
Jr= &&-Q)G“b it €

€e =2 P& + U
Lolay Wil BS  dour swgoaked TVs 2
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Empirical Exercises
(IV Estimation)

We will estimate the type of the wage equation estimated by Grilliches using an extract from the

"NLS-Y used by Blackburn and Neumark (1992). The NLS-Y is panel data, with the same set
of young men surveyed at several points in time (we will not exploit the panel feature of the
‘data set in this exercise, though). The extract contains information about those individuals at
two points in time: first, the earliest year in which wages and other variables are available, and
second, in 1980. In a data file “return_to-school_data_grilic.xls”, data are provided on RNS,
RNS80, MRT, MRT80, SMSA SMSA80, MED, IO, KWW, YEAR, AGE AGES80, S, S80, EXPR,
EXPR80, TENURE, TENURESO, LW, and LWS80 (in this order, with columns corresponding to
the variables, as usual). The variable YEAR is the year of the first point time. Variables without
“80” are for the first point, and those with “80” are for 1980. The definition of the variables for
the first point is:

RNS = dummy for residency in the southern states

MRT = dummy for marital status (1 if married)

SMSA = dummy for residency in metropolitan areas

MED = mother’s education in years

KWW = score on the “Knowledge of the World of Work” test

10 =1Q score

AGE = age of the individual

S = completed years of schooling

EXPR = experience in years

TENURE = tenure in year

LW=1og wage
Since the year the wage rate observed differs across individuals, the wage rate will have the year
effect. Generate eight year dummies for YEAR= 66, ...73. (Note: There is observation for
1972.) The year dummies will be included in the log wage equation to control for the year
effect, '

Hint: generate d66 = (year = = 66)

generareld%’ = (year = = 73)
Now, consider the wage equation (dropping the individual subscript i )
LW=a+ S +yIQ+ 5 h+e (D
where LW is log wages, S is schooling and
h = (EXPR, TENURE, RNS, SMSA, year dummies)’.

(You may drop one time dummy variable, say d66, when you include a constant term.)
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In the above, IQ is used as a proxy variable for 4bility. If1Q is a perfect measure of ability then
the wage equation can estimated consistently, If not, IQ is measured with error.

(a) Estimate the model (1) by OLS, when IQ is used as a proxy variable for Ability.
(b) The 1Q measure may not be an error-free measure of ability. What happens then?

(¢) Now, consider KWW as an instrumental variable for IQ. Test if there is an error-in-
variables problem. '

(d) Test if the coefficient of KWW is significant in the first stage reduced form equation.

(e) Using KWW as an instrumental variable for IQ, estimate the model (1) by an IV
estimation.

(f) Test if there is an error-in-variables problem, using a set of instruments (MED, KWW,
MRT, AGE).

(g) Testif the coefficients of these I'Vs are significant in the first stage reduced form equation.

(h) Using a get of instruments (MED, KWW, MRT, AGE) for 1Q, estimate the model (1) by
2SLS. ?vou: de Haen stadiatics 4o Jgusttdy your wae of 235LS.

(1) Testif the coefficients of time dummy variables are significant.

(j) Grilliches mentions that S (schooling), too, may be endogenous. What is his argument?

(k} Estimate by 2SLS the wage equation (1), treating both 1Q and S as endogenous. What
happens to the schooling coefficient? How would you explain the difference between
your 2S8LS estimate of the schooling coefficient here and your 2SLS estimate in (h)?

Provide. 1w Stdiabied to fuetify Yoy woe of 25l a ML g,
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*x% TV estimation (2sls, gmm, liml, k-class)
* ivregress

motheduc fatheduc huseduc) exper expersq, first

motheduc fathedu¢ huseduc) exper expersqg, first

mothedue fatheduc huseduc) exper expersq, first lgmm
motheduc fatheduc huseduc) exper expersqg, first

1

ivregress 2sls lwage (educ
ivregress gmm lwage (educ
ivregress gmm lwage {educ
ivregress liml lwage (educ

it

* ivreg?2

ivreg? lwage ({educ = motheduc fatheduc huseduc) exper expersq, first endog{educ)
ivreg? lwage {educ = motheduc fatheduc huseduc) exper expersq, first robust

ivreg? lwage {educ = motheduc fatheduc huseduc) exper expersq, gmm2g first robust
ivreg2 lwage (educ motheduc fatheduc huseduc) exper expersg, cue first robust
ivreg2 1lwage (educ motheduc fatheduc huseduc) exper expersqg, keolass(l.2) first
ivreg2 lwage (educ motheduc fatheduc huseduc) exper expersqg, fullexr(2) first

Examplé: 2sls result (not using a robust option)

= motheduc fatheduc huseduc) exper expersdg, first endog(educ)

First-stage regpession of educ: 1 ?YOV!.LQ L t.g)"
— bf veswhs fov
m bty
— Estimates efficient for homoskedasticity only % ‘QQU\
= Statistics consistent for homoskedasticity only

Number of obs = 428
F({ 5, 422) = 63.30
Prob > F = 0.0000
Total {(centered) 88 = 2230.196262 Centered R2 = 0.4286
Total (uncentered) S5 = 70816 Uncentered R2 = 0.9820
Residual S8 = 1274.365654 Root MSE = 1.738
educ | Coef . std. Err. t P>lt| [95% Conf. Intervall]
_____________ e e e P T T e
exper |  .0374977  .0343102 1.09  0.275 -.0299424 .1049379
expersqg | -.0006002 .0010261 -0.58 0.559 ~-.0026171 .0014167
motheduc | .1141532 .0307835 3.71 0.000 .0536452 .1746613
fatheduc | .1060801 .0295153 3.59 0.000 .0480648 .16409585
huseduc | .3752548 . 0296347 12.66 0.000 .3170049 .4335048
cons | 5.538311 .4597824 12.05 0.000 4.634562 6.44206

tncluded instruments: exper expersqg motheduc fatheduc huseduc

(:3,. Partial R-squared of excluded instruments: 0.4258

ast of excluded instruments:
@’"3)’ 3, 422) =  104.29



Prob > F = 0.0000

J ?-°CJ Variable | shea Partial R2 | Partial R2 I F{ 3, 422) P-value
_.3.—3 educ i 0.4258 | 0.4258 | 104.29 0.0000

Underidentification tests

C?%Z) Ho: matrix of reduced form coefficients has rank=Kl-1 (underidentified)

Ha: matrix has rank=Kl {identified)

Anderson canon. corr. N*CCEV LM statistic Chi-sg(3)=182.22 P-val=0.0000
Cragg-Donald N*CDEV Wald statistic Chi-sg({3})=317.33 P-val=0.0000

Weak identification test
Q?45) Ho: equation is weakly identified
Cragg-Donald Wald F-statistic 104.29
See main output for Cragg-Donald weak id test critical values

( ) Weak-instrument-robust inference
LF Tests of joint significance of endogenous regressors Bl in main equation
Ho: Bl=0 and overidentifying restrictions are wvalid

Andergson-Rubin Wald test F(3,422)= 4.48 P-val=0.0041
Anderson-Rubin Wald test Chi-sq{3)=13.63 P-val=0.0035
Stock-Wright LM S statistic Chi-sq(3)=13.21 P-val=0.0042
Number of observations N = 428
Number of regressors K = 4
Number of instruments L = 6

¢luded instxuments Ll = 3

IV {(28LS) estlmation

Bstimates efficient for homoskedasticity only
Statistice consistent for homoskedasticity only

Number of cbs = 428

F( 3, 424) = 11.52

Prob > F = 0.0000

Total {(centered) S8 = 223.3274513 Centered R2 = 0.14595
Total (uncentered) SS = 829.594813 Uncentered R2 = 0.7711
Residual S8 = 189.9347086 Root MSE = .6662
lwage | Coef. std. Erx. z >z [95% Conf. Intervall]
_____________ +..._.__-.--.-.-.-..——.——._.--———___--.-_--_.....—.——-_._—--——_-.--..-..--.—-—————..._.-.—.--—..._____._..........
educ l .0803918 021672 3.71 0.000 .0379155 .1228681

exper I .0430973 .0132027 3.26 0.001 .0172204 .0689742
expersq ] -.0008628 .0003943 -2.19 0.029 -.0016357 -.0000899
_cons | -.1868574 .2840591 -0.66 0.511 -.743603 .3698883



.

(?LZ) Underidentification test {(Anderson canon. corr. LM statistic): 182,225

Chi-sg({3) P-val = 0.0000
Q;“B) Weak identification test (Cragg-Donald Wald ¥ statistic): 104.294
Stock-Yogo weak ID test critical values: 5% maximal IV relative bias 13.91
10% maximal IV relative bias 9.08
20% maximal IV relative bias 6.46
30% maximal IV relative bias 5.39
10% maximal IV size 22.30
15% maximal IV size 12.83
20% maximal IV size 9.54
25% maximal IV size 7.80
Source: Stock-Yogo (2005). Reproduced by permission.
fLi;l [:_Sargan statistic {overidentification test of all instruments): 1.115

Chi~sqg(2) P-val

il
L]
]
~J
a3
(=31

’ -endog- option:
CA,] Endogeneity test of endogenous regressors: 2.746
Chi-sq(l}) P-wval

il
o
o
w
-1
(8]

Instrumented: educ
Included instruments: exper expersd
Excluded instruments: motheduc fatheduc huseduc

estimates store ivreg2

(:EEEEEEZ:)ll // Sargan, Hansen and others

cﬁi] Tests of overidentifying restrictions:
Sargan N*R-sq test 1.115 Chi-sg(2) P-value = 0.5726
Sargan (N-L)*R-sqg test 1.105 Chi-sq(2) P-value = 0.5756
Basmann test 1.102 Chi-sqg(2) P-value = 0.5763
Sargan pseudo-F test 0.552 F(2,424) P-value = 0.5760
Basmann pseudo~F test 0.551 F({2,422) P-value = 0.5767

(We will discuss about each of these results below.)
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***% Qveridendification restriction tests
*2sls
ivregress 2sls lwage (educ = motheduc fatheduc huseduc) exper expersq, first

estat overid // Sargan's test and Basmann's test

Tests of overidentifying restrictions:

It
Il

Sargan (score) chiZ(2)
Basmann chi2 (2)

1.11504 (p
1.10228 (p

0.5726)
0.5763)

*robust option
. ivregress 2sls lwage {educ = motheduc fatheduc huseduc) exper expersq,
vce (robust)

estat overid // Woodridge robust score test

Test of overidentifying restrictions:

Score chiz(2) = 1.04213 (p = 0.5939)

*2-step gmn

ivregress gmm lwage (educ = motheduc fatheduc huseduc) exper expersq, first

estat overid // Hansen's J-statistic

Test of overidentifying restriction:

Hansen's J chi2(2) = 1.04213 (p = 0.5939)

*iterative gmm

ivregress gmm lwage {educ = motheduc fatheduc huseduc)} exper expersq, first igmm
estat overid // Hansen's J-statistic

Test of overidentifying restriction:

Hansen's J chi2(2) = 1.04124 (p = 0.5942)
. *liml
ivregress liml lwage (educ = motheduc fatheduc huseduc) exper expersq, first

. estat overid // Anderson-Rubin test and Basmann's F-test

Tests of overidentifying restrictions:

Il
1

Anderson—-Rubin chi2(2)
Basmann F (2, 428)

1.1179 {p
.558948 (p

0.5718)
0.5722)

1
I



-2
*** over-~identification restriction test on a subset
of IVs

*testing exogeneity of excluded instruments
ivreg? lwage (educ = mctheduc fatheduc huseduc) exper expersq, orthog(fatheduc)

-orthog- option:

Sargan statistic (egn. excluding suspect orthogonality conditions): 1.111
Chi-sqg{l) P-val = 0.2918
C statistic (exogeneity/orthogonality of suspect instruments): 0.004
Chi-sqg{l) P-val = 0.9515
Instruments tested: fatheduc

-orthog- option:

Sargan statistic (egn. excluding suspect orthogonality conditions): 0.305
Chi-sqg(l) P-val = 0.5808

C statistic {(exogeneity/orthogonality of suspect instruments): 0.810
Chi-sg(l} P~val = 0.3681

Instruments tested: motheduc

-orthog- option:

Sargan statistic ({egn. excluding suspect orthogonality conditions): 0.384
Chi-sg(l) P-val = 0.5354

C statistic {exogeneity/orthogonality of suspect instruments): 0.731
Chi-sg(l) P-val = 0.3926

Instruments tested: huseduc

~orthog- option;:

Sargan statistic (eqn. excluding suspect orthogonality conditions): 3.000

‘ Chi-sg(0) P-val = .

C statistic (exogeneity/orthogonality of suspect instruments): 1.115
Chi~-sqg(2) P-val = 0.5726

Instruments tested: motheduc fatheduc

-orthog- option:

Sargan statistic (eqn. excluding suspect orthogonality conditions): 0.000
Chi~sg(0) P-val = .

C statistic (exogeneity/orthogonality of suspect instruments): 1.115
Chi-sg(2) P-val = 0.5726

Instruments tested: fatheduc huseduc

Instrumented: educ

Included instruments: exper expersq
Excluded instruments: motheduc fatheduc huseduc
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*** Pirst Stage, ldentification and WEAK IV tests

(Robust 2sls)

** jvregress
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——— — & The et voluto of Shds € Yogo ave palid
First-stage regression summary statistics W\\‘ Ntﬂl\ Rt& QVVM, b“x 3 € d\é

| Adjusted Partial Robust ’f‘WCQS o Wak
Variable | R-sqg. R-sqg. R-sq. F{3,422) Prob > F
_____________ e T T Ueaw despite
educ | 0.4286 0.4218 0.4258 106,623 0.0000 JBM Vobua}
0(’\'?‘\\1\
-
Minimum eigenvalue statistic =/104.294
(3-2)

Critical Values # of endogenous regressors: 1 & M
Ho: Instruments are weak ~ # of excluded instruments: 3 & L{L

5% 10% 20% 30%

|

| 13.91 9.08 6.46 5.39 & W Uej?ck Ho
——————————————————————————————————— e ettt

|

|

10% 15% 20% 25%
25LS Size of nominal 5% Wald test 22.30 12.83 9.54 7.80 &h\& loq;;ﬂ({_ )
LIML Size of nominal 5% Wald test 6.46 4.36 3.69 3.32
e el __ ‘5‘-204"% | TCEPS
. valwe,

ivregress 2sls lwage (educ = motheduc) exper expersq, first robust
estat firststage, forcenonrobust

First-stage regression summary statistics
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(? | Adjusted Partial Robust
Variable | R-sg. R-sg. R-sq. F(l,424) Prob > F
_____________ +-~-—--——-————————————————————————————————————____..___________.._._
educ | 0.1527 0.1467 0.1485 71.2531 0.0000

Minimum eigenvalue statistic = 73,9459

'l) Critical Values # of endogenous reqgressors: 1
(3" Ho: Instruments are weak # of excluded instruments: 1
5% 10% 20% 30%

{not available)
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First-stage regressions
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OLS estimation
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sAY 2w )
Number of obs = 428
F( 5, 422} = 64.93
Prob > F = 0.0000
I Total (centered)} S8 = 2230.196262 Centered R2 = 0.42806
Total (uncentered) S8 = 70816 Uncentered R2 = 0.9820
Residual SS = 1274.365654 Root MSE = 1.738
J Robust
educ 