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ZZTHAT Y v 7T — X IFHDFE income N FEED AHE gpa(KFERF D GPA)IC
EX DB ERTLI-OICARLIZHDOTY, REMDOH 2 RAZH hsgpa(@ R D
GPA)VZEUIRILET L EHEL £,

® HUTINT—X%EAViE—FL, T gpa DNAREREZRLET, Statad A< K4
Y RYTROaAY Yy REEFTLET,

webuse class10, clear

codebook gpa

EREMEICRDL D ICRREINET,

gpa College GPA

type: numeric (double)

range: [.52,4] units: .e1
unique values: 270 missing .: 972/2,500

mean: 2.95351

std. dev: .635897
percentiles: 10% 25% 50% 75% 90%
2.01 2.55 3.13 3.38 3.69
WA ET )V

& MLETILEHELFT, HRFHEIZFO AT F eregress # AL £, 2Tk
AAZE hsgpa ICAEMEZRE L TULE T, hscomp [(EFHEIT 3 BRBEICH T o@D
Z v 7 (high/moderate/low) & ~d & 2 —Z# T, i. |FIREF & E%T % Stata DR F
ZHEETTY,

eregress gpa income, endogenous(hsgpa = income i.hscomp)
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Iteration @: log likelihood = -638.58598
Iteration 1: log likelihood = -638.58194
Iteration 2: log likelihood = -638.58194
Extended linear regression Number of obs = 1,528
Wald chi2(2) = 1167.79
Log likelihood = -638.58194 Prob > chi2 = 0.0000
Coef. Std. Err. z P>|z| [95% Conf. Interval]
gpa
income .0575145  .0055174 10.42 0.000 .0467007 .0683284
hsgpa 1.235868 .133686 9.24 0.000 .9738484 1.497888
_cons -1.217141 .3828614 -3.18 0.001 -1.967535 -.4667464
hsgpa
income .0356403  .0019553 18.23 0.000 .0318079 .0394726
hscomp
moderate -.1310549 .0136503 -9.60 0.000 -.1578091  -.1043008
high -.2331173  .0232712 -10.02 0.000 -.278728  -.1875067
_cons 2.951233 .0164548 179.35 0.000 2.918982 2.983483
var(e.gpa) .1436991 .0083339 .1282592 .1609977
var(e.hsgpa) .0591597  .0021403 .05511 .063507
corr(e.hsgpa,e.gpa) .2642138  .0832669 3.17 0.002 .0948986 .4186724
o BIFAHE(CEEEN_FEEOUERE LET, —HEXDOBREEHKEIROIY K

ivregress Z{Ff L £ 9, & DOREILIZ

FELWZEDDD Y X,

ivregress 2sls gpa income (hsgpa =

income i.hscomp)

Instrumental variables (2SLS) regression Number of obs = 1,528

Wald chi2(2) = 1168.01

Prob > chi2 = 0.0000

R-squared = 0.6444

Root MSE = .37906

gpa Coef. Std. Err. z P>|z| [95% Conf. Interval]

hsgpa 1.236168  .1336307 9.25 ©.000 .9742563 1.498079

income .0575042 .0055157 10.43 0.000 .0466937 .0683148

_cons -1.217997 .3827032 -3.18 0.001 -1.968081 -.4679123

Instrumented: hsgpa

Instruments: income 2.hscomp 3.hscomp

<> LightStone’ #zxanFMbAM=>




lll!n

WARXEERET IV

WERAAA M D ER AR T3 <. —EMROHHED ERECTRIETHEREIND LD A

Ball. R/ IH8ETIIAL BUEICL2XAERIBE WS #HEFEENABLET,

NAEMEDH 5 hsgpa # BCXBEIFETLZHEL £,

gpal X gpa W< DA DHT TUICHITT-FEOTRIETT, gpallld2 LU/ RfE
PEELETA. HT UL gpal HIY EIFICE Y 2 LLEDEORIZHE > T E
ER

ZH gpau |$EFZL gpa O LREIC L 2220, B L < hsgpa ICEMEZERE L T
WET,

ZH gpal B L gpau DA ERER L £7,

codebook gpal gpau

gpal

College GPA, lower endpoint

type: numeric (double)

range: [2,3.5] units: .1
unique values: 4 missing .: 1,122/2,500

tabulation: Freq. Value

197 2
302 2.5
612 3
267 3.5

1,122

gpau

College GPA, upper endpoint
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type: numeric (double)

range: [2,4] units: .1
unique values: 5 missing .: 972/2,500

tabulation: Freq. Value
150
197
302
612
267
972
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o XHEEIFETLZHELFET, HLERXERFEOIY Y K eintreg #EAL £,

eintreg gpal gpau income, endogenous(hsgpa = income i.hscomp)

Iteration 0: log likelihood = -1716.9969

Iteration 1: log likelihood = -1716.9968
Extended interval regression Number of obs = 1,528
Uncensored = 0
Left-censored = 150
Right-censored = 0
Interval-cens. = 1,378
Wald chi2(2) = 912.68
Log likelihood = -1716.9968 Prob > chi2 = 0.0000
Coef. Std. Err. z P>|z]| [95% Conf. Interval]
income .0551638  .0057859 9.53 0.000 .0438236 .066504
hsgpa 1.111672  .1407083 7.90 ©0.000 .8358891 1.387456
_cons -.8180699  .4032468 -2.03  0.042 -1.608419  -.0277207
hsgpa
income .0356351 .0019553 18.22 0.000 .0318027 .0394675
hscomp
moderate -.1317151  .0136277 -9.67 ©0.000 -.1584249  -.1050052
high -.2320803 .0233633 -9.93 0.000 -.2778715 -.186289
_cons 2.951568 .0164465 179.46 ©.000 2.919333 2.983802
var(e.gpal) .1354248  .0090267 .1188397 .1543245
var(e.hsgpa) .0591594  .0021403 .0551097 .0635066
corr(e.hsgpa,e.gpal) .2700108  .0897936 3.01 ©0.003 .0868241 .4355353
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‘# hsgpa ICNEMNFHET 20DE LET,

yes/no) &Y X I —EHTY,

® Z#fgraduate DARAEHEZ L £,

codebook graduate

graduate

Graduated from college

type:
label:

range:
unique values:

tabulation:

numeric (byte)

yesno
[0,1] units: 1
2 missing .: /2,500
Freq. Numeric Label
972 @ no
1,528 1 yes

@ oty rEFTIAEHTELEY, 7Oy FEIRD I~ K eprobit ZHAL £

_a—o

eprobit graduate income i.roommate, endogenous(hsgpa =

income i.hscomp)
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Iteration @: log likelihood = -1418.5008
Iteration 1: log likelihood = -1418.4414

Iteration 2: log likelihood = -1418.4414
Extended probit regression Number of obs = 2,500
Wald chi2(3) = 330.35
Log likelihood = -1418.4414 Prob > chi2 = 0.0000
Coef. Std. Err. z P>|z]| [95% Conf. Interval]
graduate
income .1597677 .0161903 9.87 0.000 .1280353 .1915001
roommate
yes .2636312  .0560907 4.70 0.000 .1536954 .373567
hsgpa 1.01877 .4255124 2.39 0.017 .1847812 1.852759
_cons -3.647166 1.18251 -3.08 0.002 -5.964843 -1.329489
hsgpa
income .047859  .0016982 28.18 0.000 .0445307 .0511874
hscomp
moderate -.135734 .0114796 -11.82 0.000 -.1582336 -.1132343
high -.225314 .0191903 -11.74 0.000 -.2629263 -.1877017
_cons 2.794711  .0131836 211.98 ©0.000 2.768871 2.82055
var(e.hsgpa) .0685893  .0019401 .0648903 .0724992
corr(e.hsgpa,
e.graduate) .3687006  .0911327 4.05 0.000 .1782749 .5325059

<> LightStone” #stauF1 A=




FTTTTITTITTITTr TR T T TS T PP T N r=1r=F

S iR T

II I! n

BUE 2

B 7oy hEFIL
WRBAEBA K NBROH DIEFER TH 255, IBFR 70y FETILERAWTCET
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CTHRAT Y T T —iE, ZEORERE L BEHEECREREADIMARKR
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® Z ¥ health |4 5 EBPE CTRERREE R L T\ E 9 (poor/not good/fair/good/excellent),
® ZH insured |IEEEMEICINAL TWSE A (yes/no)E~d X I —ZHTT, TNITK
EMERELFT,

o YU TIT—REAVIR—F L, Z# health DNEAERL X7,

webuse womenhlth, clear

codebook health

health Health status

type: numeric (byte)
label: status

range: [1,5] units: 1
unique values: 5 missing .: ©/6,000
tabulation: Freq. Numeric Label
354 1 poor
635 2 not good
999 3 fair
1,622 4 good
2,390 5 excellent
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o [EF7OEY FETLEHELET, HARIEFZAE Y MEHBD I K eoprobit
ZEAL £,

eoprobit health i.exercise grade, entreat(insured =grade i.workschool)

Iteration @ log likelihood = -9110.6053
Iteration 1: log likelihood = -9107.4138
Iteration 2: log likelihood = -9105.5221
Iteration 3: log likelihood = -9105.4378
Iteration 4 log likelihood = -9105.4376
Extended ordered probit regression Number of obs = 6,000
Wald chi2(4) = 544,06
Log likelihood = -9105.4376 Prob > chi2 = 0.0000
Coef. Std. Err. z P>|z| [95% Conf. Interval]
health
exercise#insured
yes#no .5296149 .0614054 8.62 0.000 .4092626 .6499672
yesi#yes .5190249 .033697 15.40 ©0.000 .45298 .5850697
insured#c.grade
no .1079014  .0254855 4.23 0.000 .0579507 .1578522
yes .1296456 .0106352 12.19 0.000 .108801 .1504901
insured
grade .3060024  .0101482 30.15 ©0.000 .2861122 .3258925
workschool
yes .5387767  .0448199 12.02 0.000 .4509313 .6266221
_cons -3.592452 .1373294 -26.16 0.000 -3.861613 -3.323292
/health
insured#c.cutl
no .6282326  .2465266 .1450493 1.111416
yes -.7255086 .239525 -1.194969  -.2560482
insured#c.cut2
no 1.594089 .2365528 1.130454 2.057724
yes .4404531 .1956483 .0569894 .8239168
insured#c.cut3
no 2.526424  .2308273 2.074011 2.978837
yes 1.332514 .1822525 .9753057 1.689722
insured#c.cut4
no 3.41748 .2373824 2.952219 3.882741
yes 2.292828 .1734913 1.952792 2.632865
corr(e.insured,
e.health) .3414241  .0920708 3.71 0.000 .1502896 .5079557
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& NEMDOHLZEHAMAZEE L THAT 2551E, i/ 07> a3 v (IlEHlT
ZHBEERUECEHBET. NEUEZERLIHEEZRITLED,

CITHATZY Y TLT—2IFFIELOT - EBTWETH, KFEIDT/IL—T1t
INTWET, BROBEREIHY $HA, 7AXEI>avDT—X2T, R¥IDITEME
ST=RFILT—R & LTomEiTWET,

@ Y IINT—REAVE—FL, NFIILT—RELTEELET,

webuse classl@Ore, clear

xtset

RDOESITEREINNESFILT =R ELTHRENTT LTWET,

. Xxtset

Panel variable: collegeid (balanced)

RS > X LRGET )V
& EBUIEAEANOHEEAZZERB LIS VX LHRETILNOHTEAETLET, HTEHRIC
modell & WS ZETA (T TIREFEL £ 9,

xteregress gpa income

estimates store modell
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(setting technique to bhhh)

Iteration 0: log likelihood = -599.34987
Iteration 1: log likelihood = -599.34987
Extended linear regression Number of obs = 1,372
Group variable: collegeid Number of groups = 100
Obs per group:
min = 3
avg = 13.7
max = 20
Integration method: mvaghermite Integration pts. = 7
Wald chi2(1) = 1062.86
Log likelihood = -599.34987 Prob > chi2 = 0.0000
gpa | Coefficient Std. err. z P>|z| [95% conf. interval]
income .0946589 .0029035 32.60 ©.000 .0889681 .1003497
_cons 2.25479 .0325187 69.34 0.000 2.191055 2.318525
var(e.gpa) .1210967 .0048074 .1120316 .1308954
var(gpa[col~d]) .0605453  .0101286 .0436198 .0840383

® RIT. BRI VA LMRETLVEHEEL T, HEMBERICre £ LD ZETETIT TR
FLET,

xteregress gpa income

estimates store modell
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Random-effects GLS regression Number of obs = 1,372
Group variable: collegeid Number of groups = 100
R-squared: Obs per group:
Within = 0.4535 min = 3
Between = 0.0885 avg = 13.7
Overall = 0.3542 max = 20
Wald chi2(1) = 1065.41
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
gpa | Coefficient Std. err. z P>|z| [95% conf. interval]
income .0946657  .0029002 32.64 ©0.000 .0889814 .1003501
_cons 2.254745  .0331453 68.03 0.000 2.189782 2.319709

sigma_u .25470225
sigma_e .34786985
rho .34899348  (fraction of variance due to u_i)

o EEANOEREZERLI-Z VX LHRETILE, BT VX LHMRET LOHEE
ZHELET,

estimates table modell re, se equations(1)

Variable modell re
#1
income . 89455892 89466571
. BB290352 . B9290024
_cons 2.2547961 2.2547454
83251866 .B83314526

var{e.gpa) .12189674

® HBAZH hsgpa(BREAR®D GPAICHRAEMAZIREL T 74 v FLET, HERKRIC
model2 & L\ S ZEIZ(HITTREL X3,

xteregress gpa income, endogenous(hsgpa = income i.hscomp)

estimates store model2
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(setting technique to bhhh)
Iteration @: leg likelihood = 44.744857

IW

R = | W Rl [

(switching . e to bhhh)

Iteration 12: log likelihood =  45.66883
Extended linear regression Mumber of obs = 1,372
Group variable: collegeid Mumber of groups = 188
Obs per group:
min = 3
avg = 13.7
max = 2e
Integration method: mvaghermite Integration pts. = 7
Wald chiz(2) = 2988.41
Leg likelihood = 45.66B83 Prob > chiz = B.\eeee
Coefficient Std. err. z Px|z| [95% conf. interval]
Epa
income .B558646 .Be3764l 14.84 B.ees LB4B4871 .Be3242
hsgpa 93859294 LBYB3533 11.98 2.eee . 7853398 1.892479
_cons -.5592289 . 2354489 -2.38 2.818 -1.8287 -. 8877575
hsgpa
income 8427497 .Be1939 22.85 B.ees .B389494 .B465581
hscomp
moderate -. 1445568 .B148583 -18.26  B.8ee -. 1721733 -.11659484
high -. 2338986 LB235788 -9.92 2. 8ee -. 2888965 -. 18776888
_cons 3.885385 .B178549 158.9%8  B.8ee 3.851878 3.118732
var(e.gpa) .B47ave .BE24584 .B424959 .B521497
var{e.hsgpa) LB563951 LBB22393 LB521726 .BEE9594
corr{e.hsgpa,
e.gpa) 197656 .BEETES1 2.28 B.823 .B234398 .3682211
var({gpa[col~d]) .B638685 .8@9546 8468711 8848419
var(
hsgpa[coll~d]) .BBERTES  .BERT4B4 .BBE16SS .BB46E4E
corri(
hsgpa[coll~d],
gpa[collegeid])| -.8991844 2618895 -8.38 @.784  -.54856183 .3946522
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® 3DODETILDHEEE LB L ET,

estimates table modell model2 re, se equations(1)

Variable modell model2 re
#1
income - 89465892 85586457 . 89466571
. 38296352 . 88376406 . B8290024
hsgpa .93890944
87835328
_cons 2.2547901 -.55922891 2.2547454
83251866 . 23544893 . 83314526
) _V\ 04707599 N j N
. . : : J

BRM D, AEMEIRET 5 &(model2), EEENKRE AT I DAY ET,
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