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- Koenker and Bassett(1978)f&H “ 43740 )
” (Quantile Regression, &jitQR)
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o RRYNIEEBFENARE, HRPATMRECN F,()
, YR “BEARkqarbiZl” (population gth quantile
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. ERIF A Value at Risk (VaR)
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KR &
Value-at-Risk is 0.87. hypothetical Profit-and-Loss
probability density function. It has
mean one and standard deviation
one, but fatter tails than a Normal
distribution. The 5% VaR point is
1.82 standard deviations below the
mean, versus 1.64 for a Normal
distribution.
Blue area to the right
of the line represents
95% of the total area
Red area to the left of undler the curve.
the line represents 5%
of the total area under
the curve.
4 3 2 1 1] 1 2 3 4 I B
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, BN ML R 2L (conditional quantile
function).
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I
. Engle (1857) Jﬂi
» fiiFHENgle(1857)M & M4, AFHM A E:
income (K JZIW ), food (E¥)H37)

* 115 income HZ 50 2 AR 77 A1 bR £ (empirical cdf)
, Fid Ncdf income, 2R )5 H &

e use englel857.dta
e cumul 1income, gen(cdf i1ncome)

* line cdf income 1ncome, sort
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FTE9 k%0 (Check Function) Jﬂi

» WRFEmCME IR S N
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o Hot, JTERECN

qu if u>0
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o MR q=1/2, NN “H4rZE0EH3” (median
regression). LI, HARERETE AN

o WUPALEENHEARRON s/ NN Z AL THE
” (Least Absolute Deviation Estimator, Tic
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o HHT AR H AR RECHT 4400ME, AL
U FH 2614 F R (linear programming)si i1 5

o FEARLERIA R B, 2Bkt ELRAEHIL

Lf?iiéj\%’ﬁ:

Jn(B, - ,Bq)L)N(O,Avar(,BAq))

o ATHAZTHEFRERGENGN), B B sz
(FHEA7)
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I7

QRN H: Extremal Quantile s

« Conditional Value-at-Risk: Forecast or explain low
quantiles of future portfolio returns of an institution, Y,
using current information, X

 Determinants of Birthweights: How smoking, absence
of prenatal care etc. during pregnancy affect low
birthweights.

« Stochastic Production Frontiers Given production cost
, we are interested in the highest production levels that
only a small fraction of most efficient firms can attain.

2019-8-24 g, (c)2019 24
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AR I 1) Statady 2

(1) RAE—A A% e, A8 BOA bR R

gqreg y x1 x2 x3 (BRI Az £ 0m] )
qreg y x1 x2 x3,q(#) (#or A 2=l 9)

(2) RAE—A e, (5 B Bipriiix

set seed # (+8 E BEHLZI M +)
bsgreg vy x1 x2 x3,reps (#) g(#)

(I Bk S 4R, # Rg i )
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1
A EC A A [ Statafir S (48) Ji

(3) FIRAE Z AN 406220513 (simultaneous quantile
regressions), ¥ H B Bk 8 5 Z 5

sgqreg v x1 x2 x3,9(.25 .5 .75) reps(#)

(FIRTiH50.25, 0.550.755 % mH, BENEESR
#IX)

test [q25—q50—q75]: x1

(R 96r 3K = 0 Br 8 B V1 B R B 15 A ES)

2019-8-24 i, (c) 2019 26

ERAEAEBREAERAT  www.uone-tech.cn  010-56451129  010-56451128 HMESE SR



N ji& H U— EI/JStata FID ( E‘2> LL

(4) “Re AN TF) 3 57 5 [0 VA P 2 0B e LA X M) gk A7 i) P L A
NEAFE TR
net install grqreg.pkg  (P#Z%M¥grqreg)

set seed #

bsgreg v x1 x2 x3,reps(#) g(.5)
(VAR 2] B Bbr e R 1 SeE A Ar k=l 19)

grgreg,cons c1 ols olsci1

EPEI “cons” Ron L ELECHE F,  “ci” X FE ML R
HHI95% B E XA, “ols” FRIEALOLSH i REUEN
ZHE 2, “olsci” KFRAEOLS 2E11195% B 15 X [H] .
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=Ml 1. Engle(1857) Jﬂi

e use englel857.dta,clear

. SEBEBUSES0LSH IS

e scatter food income || 1lfit food
income
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G 3E470.1,0.550.9% 7 11

e set seed 1234506

e sqreg food 1income,g(.l1 .5 .9)
reps (500)
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Simultaneous quantile regression Number of obs = 235
bootstrap (500) SEs .10 Pseudo R2 = 0.4948
.50 Pseudo R2 = 0.6206
.90 Pseudo R2 = 0.7647
Bootstrap

food Coef. Std. Err. t P>|t| [95% Conf. Interval]

qgloO
income .4017658 .0466956 8.60 0.000 .3097662 .4937653
_cons 110.1416 33.06357 3.33 0.001 44.99981 175.2833

g50
income .5601806 .0331924 16.88 0.000 .4947849 .6255762
_cons 81.48225 26.18517 3.11 0.002 29.89228 133.0722

g90
income .6862995 .025075 27.37 0.000 .6368968 .7357022
_cons 67.35087 20.44164 3.29 0.001 27.0768 107.6249

2019-8-24 Wiaf, (c) 2019
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e test [glO0=gb0=g90]: i1ncome

. test [gl10=g50=q90]: income

( 1) [gl@]income - [g5@]income = ©
( 2) [gl@]income - [g9@]income = ©
F( 2, 233) = 16.97
Prob > F = 0.0000
2019-8-24 R, (c) 2019 32

ERAEAEBREAERAT  www.uone-tech.cn  010-56451129  010-56451128 HMESE SR



Conditional Quantile Functionf'j r] #i4t, ui

predict gl0 h,equ(glO)

label variable gl0 h "0.1 Quantile™
predict g50 h,equ(g50)

label variable gb0 h "0.5 Quantile™
predict g90 h,equ(g90)

label variable g90 h "0.9 Quantile™
qul reg food 1ncome

predict ols h

label variable ols h "OLS"

scatter food income| |line ols h

income, lp (dash) | [1ine gl0 h income]| |line
income || line g90 h income
2019-8-24 BMRi®, (c) 2019
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2 VRAQEIVEES QS S Ea g VAR IZSE ;{!ﬁ

e qul bsgreg food income,g(.5)
reps (500)

e grgreg,cons ci1 ols olscil
seed (123450)

2019-8-24 MR5E, (c) 2019 35
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2 SREeERRQTE) O

o KEHRAZE DX T A5 R AR Ty AR AL ERIVE R

A, = Qy(l)(z-) B Qy(O)(T)
* y(1): Outcome with treatment (D=1)

* y(0): Outcome without treatment (D=0)

2019-8-24 MR5E, (c) 2019 38
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S MU F 8 (QTE)
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I7

QTE under Exogeneity &

» WERMEAZEDNAME, " HEN UL M
BEAT 3 AL Bl )

/ /
yv.=a+D. y+xp+e¢

o« Horr, YO BN © S AT AL BN

2019-8-24 M58, (c) 2019 40
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QTE under Endogeneity &

» WERAH A =D NNA, N T THAZE

1o AL AEH (VQTED

« V£ Abadie, A., J. Angrist, and G. Imbens.
2002. Instrumental variables estimates of the effect of

subsidized training on the quantiles of trainee

earnings. Econometrica 70: 91-117. fajfX “ AALVE”

o VPR BTEACBERON, [HESRA AR &5

B
— /N

LR AR B

2019-8-24 Wiag, (c)2019
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I=ERIAN % N B
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o AR GE ) T AR SR v [R) o 1) b B R

(homogeneous or

constant treatment effects)

y.=a+ D +¢

- (HRFMAFEEN (heterogeneous treatment

effects) B geHE #Z1T
A B PR EFEAE]

Vi
e AT E D 5

FFElsz. tean, ASFEAEE

=a+ (D +¢,

CHAYE 7 BNENAE

2019-8-24
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Motivation: Experiments with Imperfect Compliance 7Jﬂ!

Imperfect compliance in a randomized evaluation
of a training program

Enrolled Not enrolled Total

in training in training
Assigned to training 4804 2683 7487
Assigned to control 54 3663 3717
Total 4858 6346 11204

@ Consider the JTPA experiment, an experimental evaluation of
a training program where many experimental subjects did not
comply with the randomized assignment

@ Units receiving training may differ from units that do not
receive training

@ Still, randomized assignment has an effect on the probability
of receiving training

@ Instrumental variables use the variation in receipt of training
induced by the experiment to estimate of the effect of training

2019-8-24 M58, (c) 2019 43
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Randomized Experiments with Imperfect Compl

Assignment

7 _ 1 if assigned to treatment group
| 0 if assigned to control group

Potential Treatments

@ [Dy: treatment status if assigned to treatment group

@ [)y: treatment status if assigned to control group

Observed Treatment

(D ifZ=1
D‘{Doﬁzzo

or, in a more compact notation:

D = ZD; + (1 — Z)Dy.

2019-8-24 Wiag, (c)2019
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Randomized Experiments with Imperfect Compliance

@ Angrist, Imbens and Rubin (1996) define:
o Compliers: D; > Dy (Dy =0 and D; = 1)
o Always-takers: D, = Dy =1
e Never-takers: D; = Dy =0
o Defiers: Dy < Dy (Dy =1 and Dy = 0)

@ Notice that for compliers, we still have a perfect experiment.

@ However, only one of the potential treatment indicators,
(Do, D1), is observed, so we cannot identify which group any
particular individual belongs to.

2019-8-24 M58, (c) 2019 45
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FE K )

o WRAEIEDLIE (defiers), NITEi%RH A KR
KA

e R TEAERTIEAAFR N BT,
Eﬂﬁﬁﬁﬁ/\ﬂiﬁﬁﬁi@x&f” YINIE, HHZM
OZZR1BF, KM & (compliers)) 1E R W A]
He NPLIEE (defiers) 1) e A1 22 2 BT HKVH

2019-8-24 M58, (c) 2019 46
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‘R%Uﬁ\ﬁ KRR

. i AfriEdefiers, M| D, >D,,, Vi

o IXHEARN CEIAMAERE” (monotonicity),
H) Z 571 D BI1E A 5 mxs e N#f— 1+

« i b, WX D, <D, Vi ALk ({ERTT
50, (EIR - W% D, > D,,, Vi

2019-8-24 M58, (c) 2019 47
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TR a1

LWIREE

The assumptions underlying the potential outcomes framework for IV are
given below:

ASSUMPTION 2.1: For almost all values of X
(1) INDEPENDENCE: (Y, Y,, Dy, D,) is jointly independent of Z given X.
(i) NONTRIVIAL ASSIGNMENT: P(Z =1|X) € (0, 1).
(iii) FIRST-STAGE: E[D,|X] # E[D,| X].
(iv) MONOTONICITY: P(D; > Dy|X) = 1.

(i) 5 (iii): IVEIAHF=E
(iv): HiME

2019-8-24 M58, (c) 2019 48
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An Infeasible Approach e

* For compliers (D, > D, ), we still have a perfect
experiment

(..B,) =argmin E[p.(y—aD-xB)| D, > D,]

» HETAFERERMKMNE, Toik RIS
E[|D,>D,], WA TAT

2019-8-24 M58, (c) 2019 49
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A Feasible Approach T

o HHMNEL HITRIE
(a,,B,) = argmin E[xp, (y — D —xB)]
a,p
o Hrp, EN

1 if D=2

col-—2U=2) _ (d=D)2 _J,_ 1 if D=1,Z =0
1-P(Z=1|x) P(Z=1|x) 1-P(Z =1|x)

- (1=D)2 if D=0,7 =1
P(Z=1|x)

2019-8-24 50
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Noncovexity i

o HEIR ﬂ%’]u;l‘&p(y aD—x'B) Ak, {H
FALE « A RE N, i H BREREUA S
e E, ANMET I TR

| 1

« B X K KR HE
K, :E[K|y,D,x_
D(1-E(Z|y,D,x)) (1-D)E(Z]y,D,x) S

1-P(Z=1|x) P(Z=1|x) -
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I7

l))jAbF‘?i‘{—_‘iﬂl_‘ LWIREE

It

« 5—, {#H logit, local logit &,
nonparametric power series estimator 1t
T Pz =11x) 5EZ|y.D.x), 153 ¢

» SB0, Kim MU el

(@,,B,) = argmin— Y 1(%, > 0)-&, - p, (v, —aD, —xPB)
a,p n —1

AT IR A YA A} \) Ab A
i HEAMTHE ¢ HKIRFTEEDY

VE: FEARAET = MR B] BB N A
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VQTEfStatadr s W
e findit 1vgte

ivqte depvar [ z'ndepvwrs] (treatment [ = instmment] ) [ of } [ i } [ ;
quantiles(numiist) continuous(varlist) dummy(varlist) unordered(varlist)
aal linear mata_opt kernel (kernel) bandwidth(#) lambda(#) trim(#)
positive pbandwidth(#) plambda(#) pkernel(kernel) variance
vbandwidth (#) vlambda(#) vkernel (kernel) level (#)
generate_p (newvarname [ : replace] ) generate_w (newvarname [ ;

replace} ) phat (varname) what (varname) }

« Ifaninstrument is provided and aai is activated, the estimator
proposed by Abadie, Angrist, and Imbens (2002) is used.
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e Card, D. E. 1995. Using geographic variation in college
proximity to estimate the return to schooling. In Aspects of

Labour Economics: Essays in Honour of John Vanderkamp,
ed. L. Christofides, E. K. Grant, and R. Swindinsky. Toronto,
Canada: Univ. of Toronto Press.

e use card.dta,clear

* des lwage college nearcd4 exper black
motheduc

* Note: College proximity (nearc4) as |V for college education (college)
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0.1 4678 7] 5

storage display value
variable name  type format label variable label
lwage float %9.0g log(wage)
college float %9.0g
nearc4 byte %9 .0g =1 if near 4 yr college, 1966
exper byte %9 .0g age - educ - 6
black byte %9 .0g =1 if black
motheduc byte %9 .0g mother's schooling

* greg lwage college exper black motheduc
regbb”2 regbo63 regbo6d regbbb reg666 regbbt’

regobo8 rego6o69,

2019-8-24
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>.657 RAHB

.1 Quantile regression Number of obs

Raw sum of deviations 214.6026 (about 5.6801724)

Min sum of deviations 194.8344 Pseudo R2 = 0.0921

lwage Coef. Std. Err. t P>|t]| [95% Conf. Interval]

college .2064537 .0342966 6.02 ©.000 .1392028 .2737046

exper .0217235 .0041486 5.24 ©0.000 .0135887 .0298583

black .2316504  .0395452 -5.86 0.000 .3091931 .1541077

motheduc .0131027 .0050343 2.60 0.009 .0032311 .0229743

reg662 .0867458  .0752728 1.15 0.249 .0608537 .2343453

reg663 .2204661 .0741461 2.97 0.003 .0750758 .3658563

reg664 .0132414  .0867677 0.15 0.879 .1568981 .1833809

reg665 .0266135 .0757109 ©.35 0.725 .1218452 .1750721

reg666 .0337565 .0837077 -0.40 0.687 .1978956 .1303827

reg667 .0069512  .0804102 -0.09 0.931 .1646245 .1507221

reg668 .0388916  .1059618 -0.37 0.714 . 2466681 .1688848

reg669 .0961543 .0814656 1.18 0.238 .0635885 .255897

_cons 5.307295 .1017405 52.17 ©.000 5.107796 5.506794
2019-8-24 Rom, (c) 2019 56
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E'
j_

eibag o)

* ivgte Iwage exper black motheduc reg662 reg663
reg664 regb65 regb66 regb6/7 rego68 rego69
(college), quantiles(0.1) variance

o« WA

| H BhbrifEiR, fH

A

FEARZR K, BUOEHT

* bsqreg lwage college exper black motheduc
regb62 regb63 reg664 regb65 regb66 regb67/
reg668 reg669, quantile(0.1) reps(500)

2019-8-24

o, (c) 2019

o7
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Quantile regression
Estimator suggested in Koenker and Bassett (1978)

R H#
Quantile: .1
Dependent variable: lwage
Regressor(s): college exper black motheduc reg662 reg663 regbb64 regb65 regb66 ri
Number of observations: 2657
lwage Coef. Std. Err. z P>|z]| [95% Conf. Interval]
college .2064537 .0353578 5.84 0.000 .1371537 .2757536
exper .0217235 .0038234 5.68 0.000 .0142299 .0292172
black .2316504  .0371132 -6.24 0.000 -.304391 .1589098
motheduc .0131027 .0050099 2.62 0.009 .0032834 .022922
reg662 .0867458 .0801968 1.8 0.279 -.0704369 .2439286
reg663 .2204661 .0762157 2.89 0.004 .071086 .3698461
reg664 .0132414  .0853672 0.16 0.877 -.1540752 .180558
reg665 .0266135 .0758597 0.35 0.726 -.1220688 .1752958
reg666 .0337565 .083806 -0.40 0.687 -.1980132 .1305003
reg667 .0069512 .0796822 -0.09 0.930 -.1631255 .1492231
reg668 .0388916 .1108855 -0.35 0.726 -.2562233 .17844
reg669 .0961543 .0924436 1.04 0.298 -.0850319 .2773404
_cons 5.307295 .0992185 53.49 0.000 5.11283 5.501759
2019-8-24 58
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l
IVQTE (AAI, 2002) a1

e 1vgte lwage (college=nearci4d),
quantiles (0.1) wvariance dummy (black)
continuous (exper motheduc)
unordered (region) aal

» i Hlogitfi it P(Z, =1|x,) 5 E(Z,|y,,D,.x,)
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IV quantile regression

Estimator suggested in

Quantile(s):

Dependent variable:
Treatment variable:
Instrumental variable:
Control variable(s):
Number of observations:
Proportion of compliers:

Abadie, Angrist and Imbens (2002)

.1

lwage

college

nearc4

exper motheduc black region
2657

.091

RA##

Propensity score estimated by local logit regression with h = infinity and lambda = 1
Positive weights estimated by local linear regression with h = infinity and lambda = 1
Variance estimated using local linear regression with h = infinity and lambda = 1

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

college .7779974  .2635231 2.95 0.003 .2615015 1.294493

exper .0166582  .0756843 0.22 0.826 -.1316802 .1649967

motheduc .0095984  .0655372 0.15 0.884 -.1188521 .1380489

black .1502784  .6064568 -9.25 0.804 -1.338912 1.038355

region2 .0308088  1.183632 -0.03  0.979 -2.350684 2.289067

region3 .10724  1.204884 0.09 0.929 -2.254288 2.468768

region4 .0493495  1.399898 0.04 0.972 -2.694399 2.793098

region5 .0316856  1.154963 -0.03 0.978 -2.295372 2.232001

regioné .0077108  1.454662 -0.01  0.996 -2.858796 2.843375

region7 .1112334  1.283061 -0.09 0.931 -2.625988 2.403521

regions .1253792  2.581608 0.05 0.961 -4.93448 5.185239

region9 .028913  1.345531 0.02 0.983 -2.60828 2.666106

_cons 5.136558 1.370468 3.75 ©0.000 2.450491 7.822626
2019-8-24 60
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I7

Nonparametric First Step e

» f§iFlocal logitfiiit P(z =1Ix,) 5 EZ |y,.D,.x,)

« I —7% (leave-one-out cross-
validation) EFEmINE N h 5FIEZS2

0< A< (Pisedsht s gyl

o ISR, EELEES00 0 M{E
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ava wl f o
ZE /v RFiH &

e set seed 1234506
e gen ranorder = runiformf()
e sort ranorder

* gen sample=( n<=500)

e locreg nearcd 1f sample, dummy (black)
continuous (exper) unordered (region)

bandwidth (0.5 0.8) lambda (0.8 1)
generate (ps) logit

- E: IHE h=0.5800.8, 4 =0.851, H#flittss BAFA
ps. locreg A4 ivate HHFHI T4

2019-8-24 MR5E, (c) 2019 62
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i e B8 5 T S A

* {E_H_‘ P(Z =1]x,)

Leave-one-out cross-validation

Bandwidth Lambda Mean Squared Error
.5 .8 3.3565862
.5 1 3.3504882
.8 .8 3.0871657
.8 1 3.0924464

Among the grid of values tested, the optimal bandwidth is .8 and the optimal lambda is

e fill k¥ : gen waai=l-college* (1l-nearc4)/
(l1-ps)-(l-college) *nearcd/ps if sample

2019-8-24 MR5E, (c) 2019 63
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l

3L 511 57 kappalf 41 1 22

o WALERAL SERIAL BN £, BRI O S
RRGE =1
e locreg waal 1f college==1 & sample==1,

dummy (black) continuous (exper motheduc lwage)
unordered (region) bandwidth (0.5 0.8) lambda (0.8 1)

Leave-one-out cross-validation

Bandwidth Lambda Mean Squared Error
.5 .8 3.5375789
.5 1 3.5190053
.8 .8 3.4005234
.8 1 3.4031062

Among the grid of values tested, the optimal bandwidth is .8 and the optimal lambda is .8.

2019-8-24 64
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I [F AT B kappa it 2 A (2)

e locreg waal 1f college==0 & sample==1,
dummy (black) continuous (exper motheduc lwage)
unordered (region) bandwidth (0.5 0.8) lambda (0.8 1)

Leave-one-out cross-validation

Bandwidth Lambda Mean Squared Error
.5 .8 .84530862
.5 1 .84479758
.8 .8 .87549462
.8 1 .87395397

Among the grid of values tested, the optimal bandwidth is .5 and the optimal lambda is 1.
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W5 IVQTEfL 1t

e 1vgte lwage (college=nearcd4) 1f
sample, aal quantiles(0.1) wvarilance
contilnuous (exper motheduc)
unordered (region) dummy (black)
bandwidth (0.8) lambda (0.8)
pbandwidth (0.5) plambda (0.8)

2019-8-24 MR5E, (c) 2019 66
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42 observations have been trimmed. 400 observations are left after trimming.

IV quantile regression

Estimator suggested in Abadie, Angrist and Imbens (2002) RARE
Quantile(s): .1
Dependent variable: lwage
Treatment variable: college
Instrumental variable: nearc4
Control variable(s): exper motheduc black region
Number of observations: 442
Proportion of compliers: .228
Propensity score estimated by local logit regression with h = 0.8 and lambda = .8
Positive weights estimated by local linear regression with h = 0.5 and lambda = 0.8
Variance estimated using local linear regression with h = .8 and lambda = .8
lwage Coef. Std. Err. z P>|z]| [95% Conf. Interval]
college .7036065 .2162667 3.25 0.001 .2797317 1.127481
exper .0531363 .0202505 2.62 0.009 .013446 .0928267
motheduc .0392274  .0112194 -3.50 0.000 -.061217  -.0172377
black .2131487  .1151599 -1.85 0.064 -.4388579 .0125605
region2 .0793567  .1235338 0.64 0.521 -.1627651 .3214784
region3 .1849337  .3096847 0.60 0.550 -.4220371 .7919045
region4 .0200778  .1353394 -0.15 0.882 -.2853382 .2451826
region5 .082572  .1599221 0.52 0.606 -.2308697 .3960136
region6 .2847685 .452841 0.63 0.529 -.6027835 1.172321
region7 .0596625 .1468184 0.41 0.684 -.2280963 .3474213
region8 .8587742 .062021 13.85 ©0.000 .7372153 .9803331
region9 .0426573 .1331519 -0.32 0.749 -.3036302 .2183157
2019-8-24 _cons 5.162572  .3884685  13.29 0.000 4.401188  5.923956 67
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% IVQTE i

e 1vgte lwage (college=nearcd4) 1f
sample, aal quantiles(0.5) wvarilance
contilnuous (exper motheduc)
unordered (region) dummy (black)
bandwidth (0.8) lambda (0.8)
pbandwidth (0.5) plambda (0.8)
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85 observations have been trimmed. 366 observations are left after trimming.

IV quantile regression

Estimator suggested in Abadie, Angrist and Imbens (2002)

R H#
Quantile(s): .5
Dependent variable: lwage
Treatment variable: college
Instrumental variable: nearc4
Control variable(s): exper motheduc black region
Number of observations: 451
Proportion of compliers: .282
Propensity score estimated by local logit regression with h = 0.8 and lambda = .8
Positive weights estimated by local linear regression with h = 0.5 and lambda = 0.8
Variance estimated using local linear regression with h = .8 and lambda = .8
lwage Coef. Std. Err. z P>|z]| [95% Conf. Interval]
college .2523874 .084603 2.98 0.003 .0865685 .4182063
exper .0120726  .0139396 0.87 0.386 -.0152486 .0393937
motheduc -.0042144 .0189828 -0.22 0.824 -.0414201 .0329912
black -.3016094 .1950533 -1.55 0.122 -.6839067 .080688
region2 .0428996  .2150836 0.20 0.842 -.3786566 .4644558
region3 -.0425843 .2102968 -0.20 0.840 -.4547583 .3695898
region4 -.4544888 .2181627 -2.08 0.037 -.8820798 .0268977
region5 -.2643078 .4299554 -0.61 0.539 -1.107005 .5783893
region6 -.518493 .2838161 -1.83 0.068 -1.074762 .0377763
region7 -.1227452 .2504194 -0.49 0.624 -.6135581 .3680677
region8 -.548141  .2510207 -2.18 0.029 -1.040133 .0561495
region9 -.0368156 .1975456 -0.19 0.852 -.4239978 .3503666
2019-8-24 _cons 6.253284 .33502 18.67 0.000 5.596657 6.909911 69
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* Frolich, M., and B. Melly. 2010. Estimation
of quantile treatment effects with Stata.
Stata Journal 10: 423-457.

o ZAF WA AT “ TR A nl )57
(unconditional quantile regression), E[l=5

g2 x AN y BT KA (1L BR) I3 A B2

2019-8-24 g, (c)2019 70
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o .
AAIE 15k 5 o[
o TRAMNTEAEDS T B4 57N EHIA &

o IVAEIRAMKME (compliers) [ 3542
SN
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QTE under Endogeneity (2)

« 1% 2: Chernozhukov and Hansen (2005,
2006, 2008), faiFx “CHyL”

o i AR SN T A E NEMNZE;
AR FEAS T 2 A R

o WRAT: JUEAMECR “HERR AR (rank
invariance)ak, “HFAHRME” (rank similarity)
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[1] Chernozhukov, V. and Hansen, C. 2005. An IV model of quantile
treatment effects. Econometrica 73 (1) p.379-398. fx A4 55K 51| 244

[2] Chernozhukov, V. and Hansen, C. 2006. Instrumental quantile
regression inference for structural and treatment effect models.
Journal of Econometrics 132 (2) p.491-525. {5 1F R HIH T T kit

[3] Chernozhukov, V. and Hansen, C. 2008. Instrumental variable
quantile regression: A robust inference approach. Journal of
Econometrics 142 (1) p.379-398. i B iR HIE T AU Al it

[4] Chernozhukov, V., C. Hansen and Jansson M. 2007. Inference
approaches for instrumental variable quantile regression. Economics
Letters 95, 272-277. N 5tbig, §9 L B4 & |q)
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44 AR TR BHARL

o “HEZAAEM” (rank invariance): fED=0
WA E, e R x, mERMMERREE R
e y AR T A E, WIFED=11H: 5 B
AHESS © 2L

o “HEZAMMME” (rank similarity): ASERHE
;‘ %ﬁiﬂ R i g, AR = F AL AR
1[5
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lV

LWIREE

* i ¢(D,x,7) yquantile treatment response

function. TWHRDNAMNE:

P[ySq(D,X,T)|X]=

 WIRDRNE, TZHT Ao
Ply<q(D.,x,7)|x,Z]=7

o AL HAT NPT B
oA

2019-8-24 Pro,

H

(c) 2019
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. ]
CHi:fStatags s

e Statafin® ivagreqg [ #HhlE:

http://faculty.chicagobooth.edu/christian.hansen
/research/ivarstata.zip (% sysdir# 3

FAFEN plus XAFE)

o F1—SEWTVE (GEAGTH): ssc install
ivgreg?Z
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. Card (1995) uﬂi

e 1vgreg lwage exper black motheduc reg662-
regoo9 (college = nearcd),g(0.1)

e 1vgreg lwage exper black motheduc regbb2-
regoo9 (college = nearcd),g(0.5)
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.1th Instrumental Variable Quantile Regression

Number of obs = 2657

IR AAEBREERAT  www.uone-tech.cn

010-56451129

010-56451128

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

college .7135388 .0342818 20.81 0.000 .6463477 . 7807299

exper .0474708 .0039292 12.08 0.000 .0397697 .055172

black .1224297 .0421702 -2.90 0.004 .2050817 -.0397777

motheduc .0050838 .0052409 -0.97 0.332 .0153557 .0051882

reg662-regb69 .2035439 .0802568 2.54 0.011 .0462435 .3608443

_cons .229825 .0791339 2.90 0.004 .0747255 . 3849245

_cons .0950028 .0928706 1.02 0.306 .0870202 .2770258

_cons .0898886 .0811548 1.11 0.268 .0691719 .2489491

_cons .0568914 .0910342 -0.62 0.532 .2353152 .1215324

_cons .0379809 .0862706 0.44 0.660 .1311062 .2070681

_cons .0054157 .1129133 -0.05 0.962 .2267217 .2158903

_cons .1096704 .0867055 1.26 0.206 .0602694 .2796101

_cons 4.855065 .1096594 44 .27 0.000 4.640137 5.069994
2019-8-24 %, (c) 2019
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.5th Instrumental Variable Quantile Regression Number of obs = 2657

lwage Coef. Std. Err. y P>|z] [95% Conf. Interval]
college 1.23566 .0321919 38.38 0.000 1.172565 1.298755
exper .0934182 .0036897 25.32 0.000 .0861865 .1006498

black -.1447192 .0395993 -3.65 0.000 .2223325 -.067106
motheduc -.0172861 .0049214 -3.51 0.000 .0269318 .0076404
regb662-regb69 -.0576607 .0753641 -0.77 0.444 .2053715 .0900501
_cons -.0271864 .0743096 -0.37 0.714 .1728305 .1184577

_cons -.214984 .0872089 -2.47 0.014 .3859103 .0440577

_cons -.2737779 .0762074 -3.59 0.000 .4231415 .1244142

_cons -.2609591 .0854845 -3.05 0.002 .4285056 .0934126

_cons -.1957343 .0810112 -2.42 0.016 .3545134 .0369552

_cons -.3929353 .1060297 -3.71 0.000 .6007497 .1851208

_cons -.1901273 .0814197 -2.34 0.020 .3497069 .0305476

_cons 5.163871 .1029742 50.15 0.000 4.962045 5.365696
2019-8-24 ik, (c) 2019 79
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Implementation by ivgreg2 &

- f#iffl Machado and Silva (2019)4E 41 (MM-QR)

e 1vgreg”Z lwage college exper black motheduc
regbb2-reg669, inst (nearcd4 exper black
motheduc regb62-reg669) gquantile(0.1)

e 1vgreg”Z lwage college exper black motheduc
reg662-reg669, inst (nearcd4 exper black
motheduc regbb2-reg669) gquantile (0.D)
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MM-QR regression results RAHH
Number of obs = 2657

.1 Structural quantile function
Coef. Std. Err. z P>|z| [95% Conf. Intervall]
college .620435 1.487187 0.42 0.677 -2.294398 3.535268
exper .0588703 .0201836 2.92 0.004 .0193111 .0984294
black -.161785 .1128107 -1.43 0.152 -.3828899 .0593199
motheduc -.0054225 .0151216 -0.36 0.720 -.0350603 .0242153
reg662 .0485315 .1531046 0.32 0.751 -.2515481 .3486111
reg663 .046059 .0863041 0.53 0.594 -.123094 .215212
reg664 .1232738 .1682646 -0.73 0.464 -.4530663 .2065187
reg665 .1172158 .2063293 -0.57 0.570 -.5216138 .2871821
reg666 .1881112 .2277591 -0.83 0.409 -.6345108 .2582884
reg667 .0848297 .1875891 -0.45 0.651 -.4524977 .2828382
reg668 .2302179 .3586201 -0.64 0.521 -.9331004 4726647
reg669 .0625742 .2818079 -0.22 0.824 -.6149075 .4897591
_cons 4.994454 .3864103 12.93 0.000 4.237103 5.751804
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RAMK
Number of obs = 2657

.5 Structural quantile function
Coef. Std. Err. p P>|z] [95% Conf. Interval]
college 1.179498 .9975035 1.18 0.237 -.7755726 3.134569
exper .0754614  .0241462 3.13 0.002 .0281356 .1227871
black -.1514182 .0814075 -1.86 0.063 -.310974 .0081376
motheduc -.0143331 .0194185 -0.74 0.460 -.0523927 .0237265
reg662 .0396527 .1319009 0.30 0.764 -.2188683 .2981737
reg663 .0651144  .0740624 0.88 0.379 -.0800453 .2102741
reg664 -.0934962 .1295218 -0.72 0.470 -.3473542 .1603619
reg665 -.1530219 .1730391 -0.88 0.377 -.4921723 .1861286
reg666 -.1784179 .1871285 -0.95 0.340 -.545183 .1883473
reg667 -.123381 .1629336 -0.76  0.449 -.442725 .195963
reg668 -.281804  .2981869 -0.95 0.345 -.8662395 .3026315
reg669 -.0641362 .2296811 -0.28 0.780 -.5143028 . 3860305
_cons 5.209834  .2700064 19.30 0.000 4.680631 5.739036
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« J77£1: Powell (2016) (still unpublished)

ssc install moremata

ssc 1nstall gregpd
¥ Y gregpd A moremata

e J777%2: MM-QR by Machado and Silva (2019, JOE)

ssc 1nstall xtgreg
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MM-QRE@%Q?JU?R#I: KA

o A E x N2 y B —BrkE (location) 5 —Fir
i (scale):

y=a+xp+o(o+z"y)u

C Hrh, 2 XEERE (i Z2=%) , T o() NE.
RIEH (o) =1) .

« H It Location-scale Model 152|570 514, #4750
L1t (Method of Moments)

AN

2019-8-24 MR5E, (c) 2019 84
tREAEBEREARAT  www.uonetech.cn  010-56451129  010-56451128 HERT AP



. N ]
b R MM-QR 3

« ZZFEUNT location-scale panel model

Vie = & X;t (51' Z;ty)uit
o HIRMNEREA
Qy (r]x,) =, +0,q9(t)+ X B+2yq(7)

o BEATHAH N AR AL T
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Fixed-effects (within) regression Number of obs = 336
Group variable: state Number of groups = 48
R-sq: Obs per group:
within = 0.3526 min = 7
between = 0.1146 avg = 7.0
overall = 0.0863 max = 7
F(4,47) = 21.27
corr(u_i, Xb) = -0.8804 Prob > F = 0.0000
(Std. Err. adjusted for 48 clusters in state)
Robust
fatal Coef. Std. Err. t P>|t]| [95% Conf. Interval]
beertax -.4840728  .2218754 -2.18 0.034 -.9304285 -.037717
spircons .8169652 .1272627 6.42 0.000 .5609456 1.072985
unrate -.0290499  .0094581 -3.07 0.004 -.0480772 -.0100227
perinck .1047103 .0341455 3.07 0.004 .0360184 .1734022
_cons -.383783 .7091738 -0.54 0.591 -1.810457 1.042891
sigma_u 1.1181913
sigma e .15678965
rho .98071823  (fraction of variance due to u_i)
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NELEH e

« xtgreg fatal beertax spilrcons unrate

perinck, 1 (state)

Number of obs = 336
.5 Quantile regression

MM-QR regression results

quantile (0.5)

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

beertax -.4844695 .1525989 -3.17 0.001 -.7835578 -.1853812
spircons .8169576 .0940864 8.68 0.000 .6325516 1.001364
unrate -.0290526 .0080348 -3.62 0.000 -.0448005 -.0133047
perinck .1046758 .0210479 4.97 0.000 .0634226 .1459289
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o [AIFFHEAT 2 o0 kel

e xtgreg fatal beertax spilrcons unrate
perinck, 1 (state) quantile(.1(0.1)0.9)
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MM-QR regression results
Number of obs = 336
.1 Quantile regression

Lk

Coef. Std. Err. z P>|z]| [95% Conf. Interval]
beertax -.3846008  .2777339 -1.38 0.166 -.9289493 .1597477
spircons .8188633 .1713929 4.78 0.000 .4829394 1.154787
unrate -.0283849  .0146363 -1.94 0.052 -.0570716 .0003019
perinck .1133645 .0383275 2.96 0.003 .0382441 .188485

.2 Quantile regression
Coef. Std. Err. z P>|z]| [95% Conf. Interval]
beertax -.4115626 .2275472 -1.81 0.070 -.8575469 .0344217
spircons .8183488 .140398 5.83 0.000 .5431738 1.093524
unrate -.0285651  .0119895 -2.38 0.017 -.0520642  -.0050661
perinck .1110188  .0313986 3.54 0.000 .0494786 .172559

.3 Quantile regression
Coef. Std. Err. z P>|z]| [95% Conf. Interval]
beertax -.4397066 .1839801 -2.39 0.017 -.8003009 -.0791122
spircons .8178117 .1134772 7.21 0.000 .5954006 1.040223
unrate -.0287533  .0096907 -2.97 0.003 -.0477466 -.00976
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.4 Quantile regression

Coef. Std. Err. z P>|z| [95% Conf. Intervall % 5

beertax -.4612572 .1612469 -2.86 0.004 -.7772954 -.1452191
spircons .8174005 .0994488 8.22 0.000 .6224845 1.012317
unrate -.0288974 .0084927 -3.40 0.001 -.0455427 -.012252
perinck .1066953 .0222447 4.80 0.000 .0630965 .1502941

.5 Quantile regression
Coef. Std. Err. z P>|z| [95% Conf. Interval]
beertax -.4844695 .1525989 -3.17 0.001 -.7835578 -.1853812
spircons .8169576 .0940864 8.68 0.000 .6325516 1.001364
unrate -.0290526 .0080348 -3.62 0.000 - .0448005 -.0133047
perinck .1046758 .0210479 4.97 0.000 .0634226 .1459289

.6 Quantile regression
Coef. Std. Err. z P>|z| [95% Conf. Interval]
beertax -.5067528 .1620036 -3.13 0.002 -.8242741 -.1892315
spircons .8165324 .0999123 8.17 0.000 .6207078 1.012357
unrate -.0292016 .0085323 -3.42 0.001 -.0459245 -.0124786
perinck .1027371 .0223487 4.60 0.000 .0589345 .1465397
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.7 Quantile regression

Coef. Std. Err. z P>|z]| [95% Conf. Interval]
R H#

beertax -.5243853 .1801553 -2.91 0.004 -.8774833 -.1712874

spircons .8161959 .1111446 7.34 0.000 .5983566 1.034035

unrate -.0293195 .0094914 -3.09 0.002 -.0479223 -.0107166

perinck .101203 .0248576 4.07 0.000 .052483 .149923

.8 Quantile regression

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

beertax -.5520676 .2216929 -2.49 0.013 -.9865776 -.1175575

spircons .8156677 .1367705 5.96 0.000 .5476024 1.083733

unrate -.0295045  .0116798 -2.53 0.012 -.0523965 -.0066126

perinck .0987946 .0305888 3.23 0.001 .0388416 .1587476

.9 Quantile regression

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

beertax -.5859877 .284722 -2.06 0.040 -1.144033 -.0279428

spircons .8150204 .1757094 4.64 0.000 .4706364 1.159404

unrate -.0297313 .015005 -1.98 0.048 -.0591405 -.0003222

perinck .0958435 .0392924 2.44 09.015 .0188319 .1728551
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o ZiiK 1% location-scale model
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