-stimating partially linear
functional-coefficient panel
data models with Stata
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ATREIRIHESE (2)

TEEFF M Statail

D BIR BN ERARALE R

LB SR, AN ARRRR R OCRIR S8 MR EEE T oM METFEM . X
FHRET. EXETNRTEER, EPFIAELETE, MULCKESE. 2
A, MEMITEENEEMTE (LMENEE) , NIkEAR, BAaLERFEH.

BEESTEMNEWEMEER@E 4, T EHEHLDIPRIAFEATERERIEETR.
m, EENT A4 STMAES.

Y = Bo + Bz + Bz + Paxrixza + €

ATREIEHRLES (=)

ITEEIFF R Statall A

D BRTERE vs RGN

RS EERRENTHRINAN, ENT-MEDREFT. BEEERE =30
HERNTERS. BRARNMEIREMAFLIRSRER, XBSTMFEHREH.

NEZEE, “MEHEANT (EXH) FRERFNALNESEL—RRHE
7. EAHAEEFEORATHRIEIFLIMSXENRE? FEEZENR, LEE
AERNMEENZENRZER, AATEEREZEEZ BNSHEEENZERR? X5
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Stata: R RIN\ZZRIMZIX AR ! m

RANK

FEl: StataiE== StataiE=:

Source : Jens Hainmueller, Jonathan Mummolo and Yiging Xu, 2018, How Much Should We Trust
Estimates from Multiplicative Interaction Models? Simple Tools to Improve Empirical Practice

JFCZ{E&: Jens Hainmueller, Jonathan Mummolo and Yiging Xu

[FoZB5E: http:/lyigingxu.org/papers/english/2018_HMX_interaction/main.pdf

HEZ{EE: NEERE (PULKS), FRs (PEARKS)
Stata &= F | @B | B=
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Stata - ERIET RN

[FEl: StataiE== StataiZEEE=E= 3)
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I
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Vel IEEA (EEEE)
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INnteraction Effect

Vi = By + BX + PoXoi + BoXiXoi &

2019/8/21 .uone-tech.cn - _ ,
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INnteraction Effect

Vi = o + BX + 0% + XXy + &

% = 131 T ,B3Xi2
OXy

— (,;ixli_: (%)
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Partially Linear Functional-coefficient Panel

Data Model

Yo =Z,9(U, )+ X B+a+¢&,i=1..,Nt=1..T

I it!?

2y =(Zyr s Zip) Uy = (Upoe Uy ) 19 (U) = (0, (Us ) oo 9, (U1 )

|
Z..9 (Uit) = sz,itgj (Uj,it)
j=1



Y = Zi’tg (Ui )

B+a+e,i=1...,Nt=1..

I
Z;. is a scalar random variable; Zi'tg (Uit ) = Zi't [Z g, (U jit )j
1

j:

N /
4 , R
L, = (Zl,it ooy Z,,it) ; U, is a scalar random variable
I
Zi9(Ui) = 2.Z;49; (Us)
j=1
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Partially Linear Functional-coefficient Panel ™"
Data Model

Yo =Z,9(U, )+ X B+a+¢&,i=1..,Nt=1..T

Z. =1

It

Yo=0(U, )+ X S+a+¢,i=1.. N t=1..T

It

Panel data version of
ech.cn
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Estimation Procedure

* An et al. (2016) and Zhang and Zhou (2018) propose using the
series method to estimate the model.

* Step 1. Using a linear combination of sieve basis functions to
approximate the unknown functional coefficients

h(Uit):(hl(Uit) ---- hL(Uit)),
g(U,) ~hU,) »
Y, = Hyy + Xy f+8 +Vv,
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Estimation Procedure

* An et al. (2016) and Zhang and Zhou (2018) propose using the
series method to estimate the model.

* Step 2. Taking the first time difference of model to eliminate the
fixed effects.

AYit =AH i’tj/ +AX i’tIB T AVit
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Estimation Procedure

* An et al. (2016) and Zhang and Zhou (2018) propose using the series
method to estimate the model.

* Step 3. Estimating the model via least square(LS) method
* Step 4. Predict the unknown functional coefficients

gAp(Uit):h(Uit), 7;p

Remarks: Under certain regular assumptions, Zhang and Zhou (2018)

establish the consistency and asymgﬁtotlc normality of the above
estimator when sample size N and T go to infinity jointly or only N tends

to Iinfinity.

www . uone-tech.cn 010-56451129 010-56451128
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Stata commands

@ tiIfC estimates An et al.’s (2016) partially linear functional-coefficient panel
data models with exogenous variables.

@ |Vti|fC estimates Zhang and Zhou'’s (2018) partially linear functional-coefficient
panel data models with endogenous variables using the sieve 2SLS method.

©) Xtdplfc estimates Zhang and Zhou's (2018) partially linear functional-coefficient panel
dynamic data models using the sieve 2SLS method.

www . uone-tech.cn 010-56451129 010-56451128



Stata commands

xtplfc warlist, zvars(warlist) uvars(varname) generate(string) [
power (numlist) nknots(numlist) quantile maxnknots(numlist)
minnknots(numlist) grid(string) pctile(#) brep(#) wild
predict(prspec) nodots level(#) fast cvtwo }

ww . uone-tech..cn 010-56451129  010-56451128
2019/8/21
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Stata commands

ivxtplfc warlist, zvars(uvarlist) uvars(varlist) generate(string) [
endox (varlist) endozflag(numlist) ivx(warlist) ivz(varlist,
uflag(numlist) [ivtype(#)]) power(numlist) nknots(numlist)
quantile(numlist) maxnknots(numlist) maxnknots(numlist)

grid(string) pctile(#) brep(#) wild predict(prspec) nodots

level (#) fast cvtwo }

ww . uone-tech..cn 010-56451129  010-56451128
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Stata commands

xtdplfc wvarlist, uvars(varlist) generate (string) [ zvars (varlist)

2019/8/21

lag(#) lagyinz(numlist) endox(warlist) endozflag(numlist)
ivx (varlist) ivz(uarlist, uflag(numlist) [ivtype(7#)]) onlyivxz
ivtype(numlist) power (numlist) nknots(numlist)
quantile(numlist) maxnknots(numlist) maxnknots(numlist)
grid(string) pctile(#) brep(#) wild predict(prspec) nodots
level (#) fast cvtwo ]

www . uone-tech.cn 010-56451129 010-56451128 16
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Simulations

DGP 1: Yie = Xy — Xoi +0 (X3,it)zit +a + &

It

g (X3,it) — X3,it + 2(X3,it )2 _0'25(X3,it )3

o
5]
N=50, T=40
o
~
=)
=
o
=
o S~ R
g = ; ; y
X3

2019/8/21 www.uone-tephicsp  IOIOSS8A5LILA fide AL PRIAFEI at 95%
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Simulations

Yit =g (Uit)Yit—l +O'3Yit—2 +0'3Xit +a; +&;

DGP 2:
g(Uit)zsin(%Uitj
X, =W, +0.53,
N=50, T=40 o
20
10 5 0 5 10

.uone-tech.cn 010-56451128

0 —
2019/8/21 Wrw——— DGP Lh L. confidence interval at 95%
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Applications

* https://www.sciencedirect.com/science/article/pi1/S1043951X1930
0574

2019/8/21 -uone-tech.cn - . .
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Concluding remarks

Heterogenous Analysis Exploring the determinants of the impact

({85 E] DEAR"13"R-9-AHABEHBREEDT?

BLTTe

® Regress Y on X, and the coefficient of X, 3 captures the
E / impact of X on'Y
‘* ® PLFC models investigate the impact of some variables of

interest on B (i.e., the impact of X onY)

SEIEAFR 13" 2-9- A AE

BT

o ww . uone-tech..cn 010-56451129  010-56451128
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Concluding remarks
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1= = S| 53

ntitled.do* =

SN ol Nl I . AN

D L L A B S B A B I aa B S W R R R R I

clear all

set obs 500

gen a=rnormal ()

gen treat=1 if n<=400
replace treat=0 if missing(treat)
gen id= n

expand 10

bys id: gen year= n

gen post=0

replace post=1l if year>=5
gen x=2*runiform()

gen u=-_ pi+2* pi*runiform()
gen gf=2%sin (u)

gen y=at2¥*x+2¥%post+treat*post¥*gi+sgrt(2) *rnormal ()

xtset id year
gen treatpost=treat*post

¥xtplfc v ¥ post, z(treatpost) u(u) maxnk(1l0)

twoway (line gf u if treatpost==1,sort) (line f 1 u if treatpost==1, sort)

¥treg y x post treatpost, fe r

gen hte=u*treatpost
¥treg y ¥ post treatpost hte, fe r

www . uone-tech.cn 010-56451129
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0
u

2

4

Estimated g(u) at the observed points w.r.t treatpost*g

www . uone-tech.cn

010-56451129
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Concluding remarks
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Xtreqg y x post treatpost,

fe r
Fixed-effects (within) regression Number of obs = 5,000
Group variable: id Number of groups = 500
R-3q: Obs per group:
within 0.4561 min = 10
between = 0.1206 avg = 10.0
overall = 0.3778 max = 10
F(3,499) = 1383.47
corr(u i, ¥Xb) = 0.0112 Prob > F = 0.0000
(Std. Err. adjusted for 500 clusters in 1id)
Robust
v Coef. Std. Err. t P>t [95% Conf. Intervall]
b4 2.065947 .0457277 45.18 0.000 1.976104 2.155789%
post 1.962503 .0978968 20.05 0.000 1.770162 2.154844
treatpost .1102983 .1103663 1.00 0.318 -.1065416 .3271382
_cons .0258731 .0527916 0.49 0.624 -.077848 .1295942
sigma u 1.14951¢98
sigma e 1.730536
rho .30615146 (fraction of wvariance due to u i)

www . uone-tech.cn

010-56451129 010-56451128
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gen hte=u*treatpost

xtreg y x post treatpost hte, fe r

Fixed-effects (within) regression Number of obs = 5,000
Group variable: id Number of groups = 500
E-3q: Obs per group:
within = 0.5628 min = 10
between = 0.1690 avg = 10.0
overall = 0.4710 max = 10
F(4,499) = 1272.37
corr(u i, ¥Xb) = 0.0132 Prob > F = 0.0000
(std. Err. adjusted for 500 clusters in id)
Robust
v Coef. S5td. Err. t P>|t] [95% Conf. Interval]
b4 2.040685 .0421022 48 .47 0.000 1.957965 2.123404
post 1.963303 .0977745 20.08 0.000 1.771203 2.155403
treatpost .0625498 .1081001 0.58 0.563 -.1498376 .2749372
hte .6137152 .0218934 28.03 0.000 .5707007 .6567297
_cons .0513001 .0500182 1.03 0.306 -.0469722 .1495724
sigma_u 1.1176926
sigma_e 1.551592
rho .34163192 (fraction of variance due to u_i)

www . uone-tech.cn
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Concluding remarks

Heterogenous Analysis Exploring the determinants of the impact

({85 E] DEAR"13"R-9-AHABEHBREEDT?

BLTTe

® Regress Y on X, and the coefficient of X, 3 captures the
E / impact of X on'Y
‘* ® PLFC models investigate the impact of some variables of

interest on B (i.e., the impact of X onY)

SEIEAFR 13" 2-9- A AE

BT
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LA

Thank You
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