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( 510275)
Stata o “Chow 7
; Chow ; ; ;
1 k275 TA 1007 —9734(2017) 06 —0097 - 13
ROE, =, + Salary, _, * B + Controls; _; * vy +u,
Bo “ (SOE)” “ ( PRI)”
Bsor  Brri °
Bsor < Brrio
. Cleary( 1999) (2010) .
Stata ( nlsw88. dta) o
1988 2 246 : ( wage) ( hours)

( race) o

12017 -10 -09
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“ ”» “ ”» R ( ttl_exp)
( married) 0
OLS “ » « »
sysuse "nlsw88.dta", clear
gen agesq = age*age
>~ R
drop if race==
gen black = 2.race
tab black
>~ RS IR(E
global xx "ttl exp married south hours tenure age* i.industry"
reg wage $xx i.race
keep if e(sample)
*—4r 2 A
global xx "ttl exp married south hours tenure age* i.industry"
reg wage $xx if black==
est store White
reqg wage $xx if black==
est store Black
g R PRI H
local m "White Black"
esttab ‘'m', mtitle('m') b(%6.3f) nogap drop(*.industry) ///
s(N ¥2 a) star(* 0.1 =* 0.05 *** 0.01)
1
|« P— »
(1) (2)
White Black
ttl _exp 0.251*** 0.269***
(6.47) (4.77)
married -0.737*=* 0.091
(-2.31) (0.23)
south -0.813**x* =2.041***
(-2.71) (-4.92)
hours 0.051**x* 0.037
(3.81) (1.39)
tenure 0.025 -0.004
(0.77) (-0.09)
age 0.042 0.995
(0.03) (0.54)
agesqg -0.001 -0.015
(-0.09) (-0.66)
_cons 3.333 -14.098
(0.14) (-0.39)
N 1615.000 572.000
r2_a 0.112 0.165
t statistics in parentheses
* p<0.1, ** p<0.05, *** p<0.01
ttl_exp white black 0.251  0.269




1% o : 0.269 0.251 ?
married o
married  “ o » B = -0.737 B, =0.091—
5% o
o 95% (CI cCl. = -1.36
-0.11 CI,,,= 0.69 0.87
( Chow )
( suest) ; ( Permutation test)
()
L.
o ttl_exp
. D, D =1 D, =0.
black D,
Wage, =a+vy * D, +B * ttl_exp, + 3( D, x ttl_exp;) + Controls; * v + ¢, (1)
“ 7 D,=0 (1)
Wage, =a + B * ttl_exp,; + Controls; * v + ¢, (1a)
“ " (1)
Wage, =(a +7v) +(B +38) - ttl_exp; + Controls; * vy + g (1b)
(1) y 9 o
ttl_exp o ttl_exp
H, :8=0.
2. Stata
(1b) Stata

dropvars ttl x black marr x black

global xx "ttl exp married south hours tenure age* i.industry" //Controls
gen ttl x black = ttl exp*black //AC3EI

reg wage black ttl x black $xx //&FEAKRRII+3T




100 35

reg wage black ttl x black $xx / /= ET+3Z R
Source | SS df MS Number of obs = 2187
———————————— o F( 20, 2166) = 17.32
Model | 10074.761 20 503.738052 Prob > F = 0.0000
Residual | 63000.2591 2166 29.0859922 R-squared = 0.1379
———————————— Fm e e Adj R-squared = 0.1299
Total | 73075.0201 2186 33.428646 Root MSE = 5.3931
wage | Coef Std. Err. t P>t [95% Conf. Interval]
____________ +________________________________________________________________
black | -.818647 .8015272 -1.02 0.307 -2.39049 + 7531957
ttl_x black | -.0181844 .0585517 -0.31 0.756 -.1330077 .0966389
ttl_exp | .2537358 .0351178 723 0.000 .1848676 .322604
married | -.4646649 .2530829 -1.84 0.066 -.9609756 .0316458
south | -1.127138 .2453123 -4.59 0.000 -1.60821 -.6460662
hours | .0516672 .0116886 4.42 0.000 .0287451 .0745894
tenure | .0198005 .0260971 0.76 0.448 -.0313775 .0709786
age | .1685498 1.035721 0.16 0.871 -1.862562 2.199661
agesq | -.0034668 .0131097 -0.26 0.791 -.0291756 .022242
cons | .8448605 20.39973 0.04 0.967 -39.16022 40.84994

ttl_x_black — 0.01818 p —value  0.756 ttl_exp
o Stata

reg wage i.black ttl exp i.black#c.ttl exp $xx

( help fvvarlist) :

reg wage i.black ttl exp i.black#c.ttl exp S$xx
*_'EJZ
reg wage i.black##c.ttl exp S$xx

_exp (
o o 1

hours o
married south hours

black ( 2):

ttl

married south hours )

married south

reg wage i.black i.black#(c.ttl exp i.married i.south c.hours) $xx //Model 2

ttl_exp -0.016147

3):

P

— value =0. 787

1(

global xx "c.ttl exp married south c.hours c.tenure c. (age*)

reg wage i.black## ($xx)

i.industzry"

//Model 3

Chow test( ) chowtestP

o
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( (1) ):
Wage, =a+v * D, +B * ttl_exp, + 3( D, x ttl_exp;) + Controls; * v + ¢, (1)
Al Yuhite = Vblack
A2: ( )
e ~N(O o) ey ~ (0 ) Oopite = Orjack ©
(Al ) (A2
) o
4.
Al Al “ 27
« 37
A2 vee( robust)
; vee( cluster varname) o
OLS
xtreg logit probit
() SUEST ( SUR )
1.
( seemingly unrelated regression)
v =x, B e, i=12 < N, (2a)
vy =xBs ey j=1 2 0 N, (2h)
corr( e, e,) =0 OLS o
corr( e, e,) #0o ( GLS) (
Greene( 2012) 292 —304) . SUR .
SUR
(2)
B B, ;
e, ey e, ~N(0 o}) e, ~N
(0 o3) corr( e, e,) #0,
2. Stata
Stata (1) ( OLS
logit tobit ) 1 (2) suest SUR ; (3)

test
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*—Stepl: A HIESTAEERLPATAE T
reg wage $xx if black==0
est store w //white
reg wage $xx if black==1
est store b //black
*-Step 2: SUR

suest w b

*-Step 3: KRR ER

test [w mean]ttl exp = [b mean]ttl exp
test [w mean]married = [b mean]married
test [w mean]south = [b mean]south
Step 2 ( )
: suest w b

Simultaneous results for w, b

Number of obs = 2187
| Robust
| Coef. Std. Err. z P>|z| [95% Conf. Interval]
w_mean |
ttl_exp | .2505707 .0362302 6.92 0.000 .1795609 .3215805
married | -.7367238 .3486479 -2.11 0.035 -1.420061 -.0533865
south | -.8125914 .2892359 -2.81 0.005 -1.379483 -.2456994
hours | .0507118 .0126268 4.02 0.000 .0259637 .0754599
tenure | .0246063 .0289939 0.85 0.396 -.0322207 .0814333
age | .0415616 1.107902 0.04 0.970 -2.129887 2.213011
agesq | -.0014454 .0138965 -0.10 0.917 -.028682 .0257911
_cons | 3.333308 22.03159 0.15 0.880 -39.84781 46.51442
w_lnvar |
_cons | 3.4561 .0971137 35.59 0.000 3.265761 3.64644
b_mean |
ttl_exp | .2686185 .0511831 5.25 0.000 .1683015 .3689355
married | .0913607 .4050685 0.23 0.822 -.7025589 .8852804
south | -2.040701 .4252889 -4.80 0.000 -2.874252 -1.20715
hours | .0367536 .0229076 1.60 0.109 -.0081444 .0816516
tenure | -.003914 .0450917 -0.09 0.931 -.0922921 .0844641
age | .9952064 1.814351 0.55 0.583 -2.560856 4.551269
agesq | -.0153824 .0229045 -0.67 0.502 -.0602744 .0295096
_cons | -14.09831 35.40206 -0.40 0.690 -83.48508 55.28846
b_lnvar |
_cons | 3.077588 .2090237 14.72 0.000 2.667909 3.487267
w b o
suest w b (2a) (2b)
» Stata GLS ( SUR) -
SUR w
mean b_mean o w_mean ttl_exp
ttl_exp b_mean ttl_exp ttl_exp o

( Step 3) :



6 : ? 103

0.0169.

*-Step 3: KRR ER
test [w mean]ttl exp = [b mean]ttl exp
(1) [w mean]ttl exp - [b_mean]ttl exp = 0
chi2 ( 1) = 0.08
Prob > chi2 = 07735
test [w mean]married = [b mean]married
(2) [w meanlmarried - [b mean]married = 0
chi2 ( 1) = 2.40
Prob > chi2 = 0..1.21.3
test [w _mean]south = [b mean]south
(3) [w_mean]south - [b mean]south = 0
chi2 ( 1) = 5.70
Prob > chi2 = 0.0169
ttl_exp
south p — value
3. bdiff
bdiff v,
preserve

drop if industry==2 // AAATEE LT Mining (industry=2) HIMEAE

tab industry, gen(d) //FshERITILERIAR S

local dumind "d2 d3 d4 d5 d6 d7 d8 d9 d10 dil" //AplElAs

global xx "c.ttl exp married south c.hours c.tenure c.age c.agesq “dumind'"

bdiff, group(black) model (reg wage $xx) surtest

restore

Variables | b0-bl Chiz2 p-value
_____________ +_______________________________
ttl_exp | -0.017 0.07 0.788
married | -0.814 2.32 0.128
south | 1.238 5.80 0.016
hours | 0.014 0.28 0.597
tenure | 0.030 0.32 0.571
age | -1.027 0.23 0.629

agesq | 0.015 0.31 0.578

d2 | -2.732 1.63 0.202

d3 | -1.355 1.45 0.228

d4 | -2.708 2.23 0.135

ds | -1.227 1.00 0.317

dé | 0.087 0.00 0.950

d7 | -0.534 0.07 0.785

ds | -1.316 1.26 0.261

d9 | 0.346 0.06 0.807

dio | -1.105 0.94 0.333

dll | -1.689 1.81 0.179

cons | 18.770 0.20 0.652
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suest o
bdiff o Min-
ing ( tab industry black )
10 11 o
drop if industry = =2 Mining . bdiff
( help fvvarlist)
d* :d2 d3 d4 d5 d6 d7 d8 d9 d10 d11.
4.
suest xtreg FE  RE.
OLS
o center xtdata :
xtdata o
suest °
5.
1( ) SUR o
( wage) 1 2 o
1 2 o
center  xtdata
regress °
estadd ( chi2 p )
esttab o help bdiff o
() ( Fisher’ s Permutation test)
1.
Efron  Tibshirani( 1993) ( Section 15.2 pp.202) . Cleary( 1999)
(2008) (2010) .
“ v 7 n, n,
y=xB, +e, (3a)
y=xPB, +e, (3b)
d=B, - B, ‘H, : d=0.
ttl_exp o 1 ttl
exp white black 0.251(B,) 0.269(B,)
d, =B, - @, =0.251 —0.269 = —0.018.
d d d
d, = -0.018 . H,:d=0
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d d~N(0 1) &0=0.018
ttl_exp o p — value
( ):
. dis normal(-0.018) / /R
.49281943
d .
( empirical sample) d
( empirical distribution) p (empirical p —value) .
« p 7« »
« p 7 .
2. p ( empirical p — value)
d 10 000
o o (
“ sample”) “

”

( empirical sample) ~

10 000 ( )
count if d < —0.018. 4 963 p  =4963/10000 =
0.4963. normal( ) (0.4928) .
preserve
clear

set obs 10000
set seed 1357
gen d = rnormal() // d~N(0,1) HRAFRHEIEZRSA0 HIRENLIEL
sum d, detail

count if d<-0.018

dis "Empirical p-value = " 4963/10000
restore
3. ( empirical sample)
d monte carlo 10 000
o d
monte carlo o ( sample) ( population)

( empirical sample)

H, ( sampling with no replacement) “
( permutation test) ”; ( sampling with re—
placement) “ Bootstrap .
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4.
H, ( ) X ¥y
° n,
“« ”» n, “« ” N
Step O: (3a) (3b) B, B,
dy =B, = Bas
Step 1: n, +n, S;
Step 2: — S ( ) n, “ ”(
Sw) n, “ ( Sb) ;
Step 3: Sw Sb (3a) (3b) > 3 S,
) - -
Step 4: d —— Step2  Step 3 K ( K=1000)
{dsl dsz dSlooo} dsj(] =12 --- K) :
C S >d o :
Step 5: p p= {K}O {d%>d,} Step 4 K d%
d, o p <0.05 5%
d? p=0.03 p=0.97 5%
o d, 1000 d°
o H, d,
( regress )
xtreg xtabond logit ivregress .
5. Stata
bdiff .

*~HAR AL

sysuse "nlsw88.dta", clear
gen agesq = age*age
drop i1f race==

gen black = 2.race

global xx "ttl exp married south hours tenure age agesq"

* — e
bdiff, group (black) model (reg wage $xx) reps(1000) detail
group( ) (
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drop if race = =3 )

model( ) (3a) (3b);
reps( #) K 1 000 ~5 000
detail [;1 éz o

13

-Permutaion (1000 times)- Test of Group (black 0 v.s 1) coeficients difference

Variables | b0-bl Freq p-value
_____________ +_—____._—______—_—_—.__—_—___—_._-
ttl_exp | 0.007 490 0.490
married | -0.824 920 0.080
south | 1.411 5 0.005
hours | 0.010 344 0.344
tenure | -0.006 512 0.488
age | -1.579 751 0.249
agesq | 0.022 218 0.218
_cons | 28.051 267 0.267
ttl_exp p 0.49 ttl_exp
: married P 0.08 10% o
bdiff fvunab bugs) o

*~HHRTIALEE (FT LU )
sysuse "nlsw88.dta", clear
gen agesq = age*age
* P REAUAR
drop if race==3
gen black = 2.race
*— M BRI
global xx "ttl exp married south hours tenure age* 1i.industry"
qui reg wage $xx i.race
keep if e(sample)
* L AT I B
drop if industry==2 // AANAFEELAT Mining (industry=2) MIWEME
tab industry, gen(d) //FIAEBITIEPEE
local dumind "d2 d3 d4 d5 d6 d7 d8 d9 d10 di1" //fPlEirsE

*-permutation test

bdiff, group(black) model (reg wage $xx) reps(1000) detail

global xx "c.ttl exp married south c.hours c.tenure c.age c.agesg “dumind'"

xtreg xtabond
o bdiff xtset id year
id( ) id
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* SR AL

webuse "nlswork.dta", clear

/ /PR HAR KA, AN A

xtset id year

gen agesq age*age

drop if race==

gen black 2.race

* —Far g
global x "ttl exp hours tenure south age agesq"
local m "xtreg ln wage $x, fe" //MRBIRSE

bdiff, group(black) model('m') reps(1000) bs first detail

-Bootstrap (1000 times)- Test of Group (black 0 v.s 1) coeficients difference

Variables | b0-bl Freq p-value
_____________ +_______________________________
ttl_exp | 0.011 47 0.047
hours | 0.003 58 0.058
tenure | 0.004 116 0.116
south | 0.093 14 0.014
age | -0.022 984 0.016
agesq | 0.000 45 0.045
_cons | 0.302 22 0.022
Ho: bO(ttl_exp) = bl(ttl_exp)
Observed difference = 0.011
Empirical p-value = 0.047
bdiff bs ( bootstrap) ;
first esttab
. help bdiff.
seed( ) o
help bdiff .
1( )
o ( ttl_exp) ( black)
black) o
vee( robust)
2( SUR )

suest

(ttl_exp*

( xtreg xtabond
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3( )

d=B, - B, e P
« ” o« »” d ;
regress xtreg logit ivregress suest o
@ : i ( 0/1
i) c.
@ stata ssc install bdiff replace help bdiff
® ssc install bdiff replace o
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