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5 BT M R 3R 3K B S A

—— B A PR AR R 2R A S SRR T R ik K

RAEF F) 2 A A Fkix

NERE: S B E T 7 £ (QR) T B FEEL EXE T ENF RN IRY
we, B VT AR SEAE AT 5 R BT B R o B QR 7 BB R R T A R B 8 B ROR TR
TRERDAWEHFFE N AXRE - HIFHELELMH 2 E N (outcome
conditioned QR, ] #x OC-QR) 7 3 , Al T A Bu sk B RL 8y 53 T - OC-QR By 1 5 & k4%
BERIGHETE T EATHEA AN E -2 R (K i, BETEME L EN
FHAGH W A EAR UL EXBEERESCE LT EN RS H, HELEAE
T Z M. AXHRT OC-QR ByR 71 it 5 b B, E 3 — F b T 0C-
QR 5 OLS.QR PL & Firpo et al. (2009) # H # T 4 15 2 G2 3k B 13 (UQR) = 8] #y X 5 Fn 3k
Fo BRE,EARFTERARTEM ERMNREHFHRRAES S, URRKIATERS
A B TR A ABFEER . 4R K A OCQR 77 ik fb B 3038 48 BOR B 09 57 FL 1

XER: A BEE FHLERE RRAE BN REIE

— 5 F

3 ERNA ( quantile regression, QR) JEAF 5T 78 FAOW Bt 34T SEIEBE 7 Hh 3 o % 9 1
081771 ( Koenker & Bassett,1978; Koenker,2005) o #H kb T-338 f /> —Fe i ( OLS) , QR n] DL#E
IS T REAESR S U Rom , RDRZIEAS )RS AN AR S ) 2 A AR R 67 B L ff e A
X XA Y SR AP . LACE X L8 VR A, AR TR Ay R 0 2 B EF
AERR S TAE I AR S ISR AR 1, DL AT A N BE T R B 2R X 3R & R ] Wi 4¢
Rk &, T U R ARG NBE T, Y R %6 W) 58 5 F vl 5 il

Y = m(X,U) (1.1)
WFSEF AR Y X X A3 e/ —3fe a9, 75 21 1) A e A28 i 10 3R 88, SO 02 X X Y SRR (E
B BRI o ABFSEE R Y R X JEAT5E 7 008 nl U3, 45 30 i R ECRT DA RE A6 TR ) A T A
55 7 AMEECE BIREEA L X X T Y BB .

£ QR it rf il A 7€ (0,1) , B AT LL T f#RE 1K AR, X X Y () 57 5T
PESZI . AMER T AL 50 QR X TAGTH R A T 2% 5 U g BEBOR T XN AT ER S £ U (143 )22 .
AifERe s U R [0,1] E/3 51534, QR 18 I8k I 25 an i [

SRR IR ICE T b R 1 : 200433 , B T4 2y. zhang@ mail. shufe. edu. cn; 7L, Hi VT2 R SA L2
A, IRECHAY: 310018 , B T-fF4f: 1169990632@ qq. com; W, L IEIFL K228 T 24 Bt , IR B 2 A 200433, B 754 yangchao0214
@163. com; AWML (GHTRIEH) , BIEIFE K254 B, WRBZ f: 200433, B T f54f: Yahong. zhou@ mail. shufe. edu. eno ASCAF
FURHEN R [ IRRL AL G TR0 (71833004) KT 3T H (71873080) FI L I 28 K2 BIHT AT BASCRE R BE Wy o A 25 il
IR MBI 5T B3 A T S UERR 231 Bt B AV 05 B A SCIY AT 25 80 B B 42 AR A 2 5 B I, 35T L

O TR FE TR R IHERT T B T F IR E AR B N Ak HeAk LUT 507 A2 R 008 0 QR LK 225 A
OC-QR 7 ZRHfit R L ity D], PRI TG 22 A A PRI . OC-QR 53 T LA 2 BT N A28 B ISR, A0 7 28, T Il VR 2 2R 0
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STF UCIAS AREF) REF A6 « S008I BE, X (B KF) %t Y( T (305
SR £ 7O (1.2)

A SRR 55—l AT SR AT X X Y S B S A vk L R A R A e A 43 )
(‘outcome conditioned QR) , fijFk OC-QR. 5f£4E QR A [Al, OC-QR & 7F [ 4 T B EL LI )

ST Y TH) B FHICEMAMG ALK (7, 70) b BT AT, B0 4 4, o T T3 IR 9 Bl
15 [F ' (ry) JFy (r) THEAGESE X X T Y (P bR i £ /7 (1.3)

Ho Fo( ) R Y B9 BREL(edf) JFy'( - ) FR Y 195037 B ( quantile function) o k(1.3)
{1 7, TERRFAIE 7,, OC-QR ¥R AT L[4 40 F [7) i

ST Y( T8 L FHICSAM A0 7 80 s, o F THRACERET Y =F, ' (1) BIA
IRVE, X X T Y B0 PR £ 07 (1.4)

ARAEFH, OC-QR 1125 (4 [R5 QR A L BA W0 R RS A5 858, IRl iR 81 HAR S BOR IR
QR B E: XF ARSI Z IR U 43 A A 1507 B 0 A7 R0 40 60 T ABEL X X Y 97 44 31 BR S 0 OC—
QR B SHCR: X T i AR Y (9 BUE RIS AR R T ARE X 0 Y (9 3 R . ok, i
BRI U 8 ORI IR 24558 QR Xt 25 BRI it 4 BAF B AR 5. @ Il OC-QR A%
TFA N S, HAl T 2R A 25 SUMRBRIE T o X2 R R OC-QR R4 Y (40 A 6T 43 J2 TV A8
AT LARIERIF AR % B Mg 3], PR A WA 28352 3 3L

ARSCAERE TR X T 1. 3) —( 1. 4) XA A S BUR Al T AN AT T B 5E
ARSCHIHT T A LR R 55—, OC-QR B3R BN AL T ¥ T4 A AR 8 7 AR, X Xt
Y B BRI FAESE QR HI L, OC-QR HA T B 19 20 2 6 5L, FLBEAS ST X X Y A 53t
PEVERT . 45—, OCQR BA7 - B HE AT AT B8 . BT & HEHA T OR AR, 0C-
QR B AT LA 7 A1 o 55 =, 970 W AE SE B 5% o ELAG iR (4 R , 0 T 1004 7 50 170 fe
PEAMHT-® A1, Toie s ek 2 B ORI R 3 4 5 B, OC-QR 038 ] -

SCEEH—ATE T OLS, QR 54 SCHE Y OC-QR =& Z IR X FIFIHE R - /47 &M, OLS &5
OC-QR HJAT 2 QR At R A AT 35, (B B AR E R EOE R Rl 24 S2BR R R £ 7R
SERRPERS, SRS —REPR R . SCEEABTRY T OC-QR S3E4E3k Firpo et al. (2009) 42
H (9 TG 45313 851 ( unconditional QR) 22 i i IX I AT R o

SEHEMR A FIH OC-QR WFSE T P45 o [ 28 36 A O B SEBR 1) B o 47— [l 0% 42 1 ) b
R TARIE TR AT P 38 F S RE 4 Bl A5 ( CHFS) B3 (9 70 M 26 B, By b 3k i i ok D42
THT R AR AEVEN 22K . OC-QR % BT 0 o I8 2 A2 26 45 I 9 S50 o M A 0 - 314 28 K S ik
B G o ML B 0T 30 2% 0 5 T D s o o 30 % ) 0 I 5 W 2 5% 68 T 2% 7K - 14 188
PRB o 3K e 2 5L g B B AR 1 500 B 0 56 R R TR . 1R, TR 7 F I I N A% L AR
TEARAR RS TR AR T AR A5 AN AR T R IR T % Bk X R [l T %8 KB AR . OC-
QR AT LA A 3 B A% T W8 X TR Rl AR A S Bk S o 5 S 3 0 B A AR BT,
BRI T A o 4R 1 X AHBC A ) T T 320 B 5 M R BT T G o 3k 6 448 1 Sy S A T 8 RO A 1
BT S %,

@O WFFEHE I QR REU ) — MR X 0T Y 4 A 058 7 A U bR m R 207 X — i 9ipr b
FI(L2) RSN, RN E X I, Y B S s2 2 s U s
@ AR Y I RS G B N LR A AT L3 AR AR IR I 7 S UL SR 2 A ERLAE B (4 8 AN B bR
Ho SRS BB HUE PSS R AT T, U AR RS S 2 AT
@ WASCISES] T i AR ST R4
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—. OC-QR FE{pHES

BB A R 2T BEATL R BB 7 A B
Y = B,(U) +X'B(U) (2.1)
Horb, Y R 9 R (G5 RARG) LX U2 b AEREHLIN &, U 9 ASFDUIN (P sh 3, ( B, , B) HKH T U
HRBENLREL, By (u) F1 B(w) M RRBIE R AR A (2. 1) TE SCE — A iR (1 2 Pk i D 2%
JEIEAN( 2. 1) MLRPERENL R AR E FEIE N TATTTFBEHE . AR SCH SRS E AR T LAHE 2] 58
SAESHITEIY . ZBRLEA RS0 R UL S MR B Rk S 2 B DL X =(X,,X,)
R AnBIF ST T AL AR AR Y IR IR A BT, USSR AT DL
Y=By(U +B (U)X, +B,(U)X, + B,(U) X, X, + B,(U)X; + B,(U) X5 (2.2)
XFF(2. 1), AR BARE RG2S R A i Y A T HICKM R AL X E (7, 7,) b
I, X XY (-3 3 BRAgns , B

6(7,.72) =E(‘9(B°(U)&}X'B(U” Ln < (Y <m)= EBD) Ly < F(Y) <,

H Fy( ) F0R Y B934 R

SEGE QR IriE R Al T R B T IS 3 L AN, 0 7, 7,) SOBERY AR S 1 Y 43 A1
PR & L X XY (P BRaN . T 0( 7, ,7,) HOBET Y A3 S e 8, PR 2 8“1 AR
B4 801137 ( outcome conditioned quantile regression) o 7E57 s &G, X Faa M AT
FEH Y AR THEARUE( LA A AR ) Y R A A AR I Y 1958 (5% ,15% 1, [15%,
25% |, -+ . [85% ,95% VREASSALDCIE] WU O 7, ,7,) K5 52 Bexsd T A K- IR, el T 5%
XA N 5 BT T

73— 007, ) BHE RSO

6(7) = E(B(U) | F,(Y) =1)
EEEE XTI Y BUE AL THICAA AT 7 L8 BT ARE X X T Y B bR .
HT 007, ,7,) "TRAFIR NG
1 2
- leﬂe( 1) dr

N HFPHL, Y 1o, B 0T ) ([ 70(7) dr) “=6(7) |, =6(7,) , RIHRAZR K307 X [H]
WCSIE —A> g, B RN ISR 0 AL A B X AN o FRIERIESE 6( 7, ,7,) 5 0 7) 255
B

UEAFAR , BEAL R BRI A 3R STk 4% T Heckman & Vytlacil( 1998) , Wooldridge ( 1997,
2003, 2008) , Florens et al. (2008) , Hoderlein et al. (2010) , Masten & Torgovitsky ( 2016) , Zhang
& Jin (2019) %o ASCH X BESCHRAH LL BAT BN, E A SCHIRIUN B H AR S BOR 2 /2 B L R 4L
MITCARAHHEE (B E(B) ), JLT- 30 SCRE JEUN R B e e R R B R AR, T H., &
A SCHRAR B R B B0 & /b — N S R &, T FA TG 77 ik A FH T I A e e 28 2y B
RUB R G e A B T -

N T VUIFASTE 6( 7) o ZR00T BUA STk, FA T80T LU

{5 2. 1: (i) X R0 U BARMOT; (i) U BRM (0,1 B35y 535

o(1,,7,) =

O ARAGERY = m( X, U) T IEREAL Y = m(X) + U BB 805E - AR H T AR R A8 R Vg e B
PRSI A AT A A7 B ) = 18] B3 EL AR -
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i 2. 1 = (1) 5EGER AL BN HAR L, ZOREA WA BRTRIE, A SC R ig s EEIE
T OC-QR AYMGTHFNHEWT IR o R 2. 1 = (i) HSETFA R — A SE v 29 e, i H o2 — > IE e
( normalization) Z3R .

B 2. 2: 38 m( x,u) =By(u) +xB(u). m( x,u) & u B A BT B0 0 R &R -

B 2. 2 543 Eml H b 8 SRR EOR R — B0 . RIS SRR, Y FoR DR,
UMREDNNEN BB e TELGEFR M HF S5 X MO0, BT A8 ) Bz TRy i 1 pR 4L
AR T B H A 75 30 A4 - FE X S E A Rl 7 C & AT ST b, Y 3R XU, 9% 77 A 4808 L 49
X JRFBE RS 5, AN, RN s N DA P FAR IR EE 55 B4 U AT AR AN AT W5
B XU D o BB 2. 2 EWRAE , TE A AT WS R AN Z B TS BL T 5 ZRBE B4 XU i - TR i 17 XU 5% 72
I o FEA LIS — A SEIEG] - FRATTRIESE 5 B X ZRBE T 9% (1 5 m  BEAY rhi) U ARRAS T
G DRI o TE 258 B SE VLR YRR Z IS, W LATA AT 2 /KPS AN AT ORI 31 9% fii 1] 114 32
BRI B 2. 2 R m( oo, w) S w AYIBIEG RREC, (HARSR m( a, ) J2 w AR BRI 336 ol R KR, DU AR SC 4G
WHIRINAT

FEP L FEMBG 2. 1—2. 2 °F, 2 EXX iRk ( B0 X h i Shekt) L6 7) A 6( 7, ,7,) 0T Uil .

=+ OC-QR 1t 54k

pE R 1 AR AR, v LASA H 6( 7) R O( 7). 7,) WA T BR . S PR 7 18, FRATTH B A E
ERe e MRl se = N 2 R R E e R e 1 PO A P A 1N R RS = . 07 Wb 2 a0/ O R
G B X = (X7, XY AR i X IAEBUR k,, BSHUE I XY AR ko AT LA DU

b el Y AR A AL R 7, (ryom) SEH Y OHRIE y = F' (1) 4 (yi00a) = (F)

(7)) By (7)) . ETFOREAHE E(B(U)) 1Y =y) 835 E(B(U) ly, <Y<y,) .
L /Tﬁﬁ»nl =n(4X;,Y) .n(x,y) =P(Y<ylX=x),

5 < v B -
. j#i /
ni = X - (3.1)
¥ K( i ")l{X}‘.‘ - XY
JFL h

X =X ) X - X,
s K[ 2 = T {2
M5 s ANoree L hy K.
B Y, XX =1, ET5 g, a8kl A8 5 1R R EGEk 6 X,,Y) «
H(X,Y) = argmin,, zj;éip;“( Y, —a - XD) (3.2)
Horpop, (L) RS0 B AR RECT Y check pRELLp; (5) =(n; —1{s<0}) so
S0 AhE O( 1, ,7y) F1O(T)

yHW=m=H&Hﬁ=ﬁ%%%ﬁm%rﬁﬁiﬁ%ﬁ

A z;lzlé(xi’yi)l{yi e (y1.52)}
o(7,,7,) = (3.3)

Y e (yy))
s OC T, o) HOSREA IR T 1{ Y, € (y,5.) } 4/NEL Y, =y B350 T 0 7) ieikal

o(r) = - — (3.4)
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DAL 2D MR DU KB 58 h BB AP e R P TH i 25 0 A eR B RO 3R 2%
PFIER S DU SCBR FRAEAR TR O( X, Y) 07 Y, =y IR . R S R T i 2 SE 28K
T LA HISE 5 % %2 15 cross—validation) SR pe$. LA LXPRIRL( 2. 1) B9Al IR 3047 5 8 X B @ik
Wil s I SRR, OC-QR AYAG RN 235 , BEASIE 1 a7 B % 8 5 L3 7 e UK 0 s 52 1, T A
SPEARAMATT R A . P AT RIS B A A BT R (2. 2)

Y = By(U) +B,(U)X, + B,(U) X, + By(U) X, X, + B,(U) X] + B5(U) X,

GE X =x,Y=Fy ' (1) =y BT X, XY B9800

Y _
) = E(i = = ! )
Ox,(x,7) o'lel X =x,Y = F;'(7)

= E(B,(U) +B,()X, +2B,(U)X, | X =«x,Y = F;'(7)
=EB(U) | X =x,Y =F' (7)) +5,E(B;,(U) | X =x,Y = F,'(7))
+20,E(B(U) | X =x,Y = F,' (1))
% 0,(x,y) =E[B(U) I1X=x,Y=y],l=1,".,5, 0, (1) Il
Yi‘)’)

T XYY+ X (XY 4 200,010 K (2

2 j:lKO(Yi . 3’)

hy

0

@&]( T) =

FICEMLEINT 607, .7,) BIRBEAYES
SEIR2: AEMRE 2. 1—2. 2 LUK — B R MR BT T .0y, 5 y,) /2 6(y, 5 y,) BI—BhlitHi, O
HA VLR R A

d

Jn(8Cy,,y:) = 6(y,,7,)) — N(O,II)
/E\:EF"HZEQb( Wi’y]’yZ) ¢( Wi,’y”yz) /’d)( Wi’yl’yZ) =¢1(Wi’y|’9/2) +€02( Wi’%’yz) +§93( Wi’yl’

[B(n) —6(y,y) JH{Y . e(y,5,))
y2) + @i (Wiyioy) e (Wiyihy,) = : e o (Wi yisy,) :giZ)
SCyisy2)
(Wi Poyisys) ses(Weyisy,) :gf)(P’P’Wf’yl’%) s ( Wiy ,y,) :g£14)(W£’P’yl’y2) ’
- 1/, (0) EXX-]™! X' B(n) -Y.

QLW Wy oy = L/ [ A_G(¥)]X.l Y. , ,
g (Wi, Wy1,5,) vy ul h, Y e(y,72) )
- [fU(O) EXX"] 7]1{Yk$Yi} —mK(XZ—X?

& (W W, W,y y) = )1{XZ=X7}X[1{Y,e<y.,

S b fiX) h
¥2) )

4 _ 8(7)1') [1{Yi$Yj} _n(Xj’Yj)] X;—X; 4 _ vl

EN WL W) = o K[ = x iy e
¥2) )

Hep Wo=(X0Yom) Siyny) =Ply <Y<y} o 80 <) AREB( - ) M—Fr 8. hy 77 AL
G( + ) XF IV B 7 B8 g£13) (PP Wiyiy,) FoR g(n3) ( Wi’I'Vj’Wk’yl 2Y2) TS E W, T W, Al W/
SR, SR 5 PR 2 SR i) W, iy, Wio Iﬁj}i’gi%( WP,y ,y,) FoR g(nz) ( Wi’Wj’% »Y2) 1E
W W T W SR

H TG T B BR 2041 BT 802 2 2R 3K, S Br i H R HEFE SR bootstrap 77 15 3R A3l i1
PRI —BUTE e th TASCE X Z DA E SR T M - A gy ng, B CuEm AR
o WECH BAT E SR, X BEBH AT LLR ] Wooldridge( 2010) 275 12. 8 5 i idi I 7 M — 4
TR 1 bootstrap J7 i FEATHR DR I — Bl 11
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4. OC-QR Hyit—E11e

OLS 15 QR J& I FHRFFE % 2 (i F I PR )7 o Firpo et al. (2009) i1 T IE 41407 $ ] 0
(UQR) 77k, AT EZ 8 OC-QR 153086 £ A T 7 2 2 1] A ST R IX o Fofi S8 76— —
PR AREZ i OLS QR 1 OC-QR TAH R A — e 7. A TN 2 i 2 R i el v -t
HYRE AL, FREE— 2R AT UQR F1 OC-QR Y IX I FIHR 5 o

(—) OLS,QR 5 OC-QR fy#/%

(BRI AN 2. 1) AL PERERURRIAE R, LRGN 2. 1—2. 2 o7, S0 T 15

E[Y| X] = EB, + X(EB) (4.1)
RV AT H Y X X SEAT OLS it 7550 5 280 iMERIIR) & B,, =EB, ERMLT
X XY BRI . 340, i B 1 AE I R A 5
PlY<Byu) +XB(u) |l X=x] =u
AR Oy [71X] =By(1) +XB(1) , Horh Qyy [T IXTFRIRGBE X =2 F,Y (058 7 4304, KW
FRTFEE AT © A B QR A, A0 ABERIR) 2 B, (1) =B(r) o [EEH:
E[YI X] = f( By(u) + XB(w))fy(ul X)du

1

= [(By(w) +XB(u)fy(w)du = [ (By(uw) +XB(u))du

- LIBO( u) du +X’L]B( u) du (4.2)
$(4.2) H(4.1) 856 ERFE AR BICHR:
B = [ B () dr.

i) OLS RECTLAFRIRI QR REHE (0, 1] BMAERCEE . Ji4h, Mg B 1 B 72 nT LA
GGEIE

0(7) = [ 60,7 (X1 F (7)) dv = [ Bin(x Fy (1)) fu(x ) B (7)) d

= LXchr(n(x,Fil(T)))fm(ﬂ Fy' (7)) dx

H s, fon (21 FyH (7)) de =10 3X3RHI OCQR AT LA UL QR ZEHYF R InALF- 35, HA  IE L
THEY=F;'(r) B X 3R LA LS, AT LS8 LT 458

(i) OCQR 5 OLS flitt R £ AT LIALAE QR BYIAT-347 , {E 2 5 4 A pR BSOS /]« 7 BN
OLS J& QR (YZEKCF-H, i OC-QR i FMACE BRBUE L T45752 Y = Fy ' (1) B X (% 1 pR 4K

(ii) F(E) Al AR AR e (0,1) L8, (1) =0, W B, =0. BLi}, xF FALEH 7€ (0,
1), 6(7) =0. XTF B, (1) <O WA FLILS

(i) AR X XY Y PRI S B, 84 OLS, QR i1 OC-QR Attt By ie 4 2 [) —HiE
TR W2 X% Y B BREEm A R B rE, QR A1 OC-QR KIREH e ixX Fh 5 JJ vk o (H 2 X AE T
QR RBUR WL ZTEA FT SRR B4 A YA [l B b, X 6 Y (-S43 bR s 1 OC-QR S iy
FEAERAE BTG SRAT o3 A AR RO E F L X X Y B30 bR o

(=) OCQR 5 UQR Wy X%

To A1 BX 81 )3 57 ( unconditional quantile regression, UQR) [y Firpo 45 A (2009) #£H. %
D7k BTER AR AR i X A 3 PR AR AR X BRI S £ Y JC SRR 3 B RS2 e o T TG TR A L 38 T e
77 1 1 531 o
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HEEES,fES Firpo et al. (2009) H 45 1 ( proposition 1, Firpo et al. ) fHEI A4 , 453
E LSO DL R

otr) = B0y o) smit o = B(PERD sy s )

om(x.m(x,Fy'(7)))

= (2D iy 20 = e () ) = = AL
_ ¥ o dm(xn(x FY (1)) o fra(FY (1) %) )
A = LS x| F () e = | i AR () - )
[ () Sl F () 1K)
' 2 FOF (7))

DL EHES R, 60( 1) 5 Firpo et al. (2009) 1 i UQPE( TG 554 70 (5 B AL ) 45 7] DL 7R Al
CQPE W fnA-F-34, F BACE AR IR X 3] X J2 % 2278 7, OC-QR 5 UQR I 1 S 445 -
BT AT 11 UQR GRS X 04095 % A /NI 6 ¥ 6 26 A8 By
BRFE , R A4 T 52 bR B 25 1 T UQR (955 —Fh & T2 i e, BT LU 45 2 A A2 & Y it — U
BT , X XF Y [9SE 2 A BRIV ( outcome conditioned average treatment effect) £ KM RE. {HiX
FATEUL OC-QR J& UQR AYFFIRTEOL , RN A = ki

S, T R A I 2, Firpo et al. (2009) @l 1 B HEFRB X D AUE SR, 2 X 2B HL
W PR 1 IEARGE, I WA A 7E UQR 5 OC-QR BYSEHE T o 55—, 7& Firpo et al. (2009)

FLUQR 2B E LN a(7) =E dE [RIF(di’qT) 1X] , 31X JE MO AU AR 52 i) 2R 4% ( re—centered

influence function, RIF) [ 2% (412 Ff B 45 (o ZEANTTAY, UQR T HEXT RIF 1 4 14 11 22 R HUE
AR E Bl E[RIF(Y,q,) | X1 & X B9t ki, [ AR UQR J5 i #E4T SEIE AT ST 1
SCRRAZ2 R T Sk BE A (BOE L 4 55 2018) o il OC-QR J5 362 A% Y A 2k il e fi i %
oAz (2. 1) ABRE AL HEREAL RO . 55 =, OC-QR 7] DLy stk ) &4 ¥ o T HUE Y
B N2 I 1 VA R 5 o R IR P o A e 5 W SN 0 G C R G R o 1 4 O A
UQR HAER AT Y AR il BHORE L UQR Al OC-QR ZEU I A#E 5 5 4  (HAE A
T EAR T .

T OC-QR ARz o AN R 2% /KPS 2 R 52 )

UTAFER P I 22 U K SR PR BEE 3 i AN W _L kR SR S5 A AR T R o Do An AR AR iy s o s S JE
THP? SRR £ 2012) B9S2 BUGRE b 7= 4 (R AR IV 200000 R F 4 Al 7 1) U 280, £ oA
(EDX G E A TS FH 0 T 0% B M e FEE RS 0 P o B8 00 P8 A R (12009)) 1) B85 32 4 B SO 5 Bl
WFTEARBE B 7= W & S 9 Z [ I DR AR, AP 2 AR ) S RE 1Y) s 7 W 8B R o R NP 1R
R.(2017) A3, Dt LTS LS 62 PR DA 35 1) o g 3851 = 3013 2% . 1A o S PR O W o 200 e
SIS 2h . 255 KEE(2013) 18 FIEhAS GMM 7 F5T & B 5 Ui st S A 1 0 2% 11 5% )
N IE HL S A7 M 25 5 o

CL A SCHRAITZE 3 X8 i T SR i iR 22 I SR TE 3 8 1 {ELAS B % R BE P 2491 2% (R 52 i), s
B3k — S A0 A A [RIRAIE A S B2 25 [ S Tk o oy T [ AN TR S8 2 [17H B K 254 22 5
BOR, — A B HARBEC A SCHR T I B TR B0 XT3 -5 5 18 2K P K2 B 82 i 4 i
—E B W EBONAE AN RE SR SE B E PRy 248 QR Jr ik MR AT LAAE—E FRJE L Al
Bk — R (B R 25 2R 5 Rl AR B 8 SOF A e 2 — 2. OC-QR J5iE4e 1 1012 X — ) il 4 7
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PR OC-QR J7 i A ) P RS PR AR 15077 5 T4 s X0 A Bl 4 AR I P A PR AR
SR 2 A g T E AR A TR AR PR T 2R A S SR, AR SCM AT CHEFS (2011) i f 2% 2
A SCHR N T IR B A T IR A LI

7
Inc = ap( &) +a,( &) Inhp + a,( &) (Inhp)* + EIB ) X, + y,(&) (Inhp) x h_income
=
)

+ v,. (Inhp) x gender + y,( &) ( Inhp) x married

BEAY rb i) ZRBCER MR T AN DU (R BE ML AR Bt oo P, Ine 7R GERE R Ji A 1 T 2% A X85, Inhp 2
AR B BRI X h_price) L (Inhp) * Ry B XEECHY -7 ( h_price2) , ¥ i 25 8 X A 45 5 B2 4F
e A( h_income) FJER A (family_n) . P EIH 3% I8 ( c_habit) " FVER]( gender) A
(age) \J' EZHEFEE( edu) FP FISFWARBL( married) , >y B3 SHECS ZERE AR AR 58 B0, Ry 3
WX E S T 8 B2 ELI, A o X RS S AR B 1 52 BT

(—) OLS Ff£4: QR Jrikflitt4i i

F 1 HH TR OLS Fil QR A& 5 xR SR AE I 2 ma iy 25 5K . QR Akt o, 78 9 MR

PESE S, B R 55 075 1 R B80H 035 T H AR BOR I TE 1035 25 55, ik BB B e v =l A3k

T4 2 10 5 1 T 1) 52 0 ELIX T 52 00 7 T 98 e 4 A [R] 1) 3 E 2 PP AEAE S Bt o OLS Al s 5 i
MBI R B E R IE, 5 QR SR )7 —3. X 54 WE /48 1Y, OLS {1t a] R
B GE QR At B SEAF WL A —FL

* 1 S 3 e B R P VH 5 B % v ( OLS fo QR 77 %)
OLS OR
LA \ 10% 20% 30% | 40% 50% | 60% 70% 80% 90%
-t 0.230™[ 0. 151 [ 0. 199 | 0.223™* | 0. 217 | 0. 194 ™*| 0. 196 ™| 0. 243 | 0. 273 | 0.370**

(0.034) | (0.064) | (0.052) |(0.044) | (0.043) |(0.041) |(0.037) | (0.042) | (0.045) | (0.063)

0.036**| 0.018 | 0.020 |0.020" | 0.025™ |0.027*|0.030™ | 0.034 ™| 0.045"| 0.072*"
(0.008) | (0.016) |(0.013) | (0.011) |(0.011) |(0.010) |(0.009) |(0.010) |(0.011) | (0.015)
Eir%E | OE B B4 B B B B B B B
HAE | 6800 | 6800 | 6800 | 6800 | 6800 | 6800 | 6800 | 6800 | 6800 6800

(=) OCQR fiit4h

ARSCHEA T R AR Y ( REEAR TR 2%) BREA 2%, 3 9 Ao B X T, 355 H X i
60T, ,7,) JARINE 2 FR. RN, HTSCEE LT SE00(7) o AHERXMANSEZ LR, FR
3R T 6(7) MUAGTHE, X LEASTHE R AR IEZE IR ] bootstrap 74551«

2 WoR, 00T, ) TEARTF ML ] E I S 252148 20 1E , 538 4 iy OLS Ml QR £ )5
[ O S R 8 i i A R 1 M w2 I O A T SN A R T S w e el b S S L R S
JEERTH 9  (ERIX AV IR AP AR A PR EE A —EG it BBKEA M THRIHMIEIH 2K
FERTH SREE ST AR IH P R PE A E AR B/ BIRESE QR 1 OC-QR PIRITT ILHRRE S B3 i 3F
JE RGBT 9 14 5 BT PR AEL Tl mot i A el ORI P L R R SOMEL AR 248 QR REUAN ) iR
R RS RS L LU IR . TR FHAR SO H B OC-QR 753k, HUAG A5 SR 1 T S ofi , H.
FFEESE. PRIt OC-QR TEFHFEIC R ALt 0 R AL 1S M2 i 5 1, S B3t 1T ) T2 48 QR 1955 —
MRS, i R 2 APAEAE AL X RS THEAIER 3 w4 s Al ] R AR SCE SR
OC-QR ZHTCIE i ik & I 3R AR — Bk, X SASCHIS M e 4 R —2. 7
ST 0( 7, 7) WTLARZR AR 0( 7) 76X ARG, IR e Al HE R A /N AR R -
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*2 A J& £E HE ¥ 5% B9 OC-QR [ )3 %5 R ( X [8] £ i)
A BLIR 8] [0.05,0. 15] [0.15,0.25] [0.25,0.35] [0.35,0.45] [0.45,0.55]
X 18 [y, ,5,] [0.030,0.091] | [0.091,0.173] | [0.173,0.273] | [0.273,0.390] | [0.390,0.546]
0Cy, 7, 0.190™* 0.192™* 0.184™* 0.165™* 0.161™*
0Cy, y,) brvke (0.039) (0.038) (0.038) (0.038) (0.037)
AR 1 [0. 55,0. 65] 0. 65,0.75] [0.75,0. 85] [0. 85,0.95]
X & [y, ,5,] [0.546,0.773] | [0.773,1.118] | [1.118,1.809] | [1.809,4.182]
0Cy, .y, 0.159™* 0.156™* 0.135™ 0.100™
0Cy, \y,) brvke (0.039) (0.041) (0. 040) (0.042)
s MRy, 5y, BISAAE R TTIE, 0 v, »y,) BORRIEE SEIE it bootstrap LA E] . LITF 4 .
*3 4 & fE M ¥ 9% i OC-QR [ )3 25 R ( 1 A it)
AL 10% 20% 30% 40% 50% 60% 70% 80% 90%
y L H 0.058 | 0.132 | 0.218 | 0.321 | 0.464 | 0.655 | 0.927 | 1.403 | 2.455
oCy) 0.192™ | 0.186™ | 0. 177 | 0.168™* | 0. 162 | 0.158™ | 0. 152 | 0.140™ | 0.114™
B(y) Az £ | (0.044) | (0.047) | (0.050) | (0.048) | (0.047) | (0.049) | (0.051) | (0.052) | (0.053)
0.34
0.2

6 (ypv2)

0.14
04
T T T T T T T T T
R N NN N SN
Q- o Q- N Q- o N N N
Qb}n \(—}a A‘?}n ,‘_}6- b%}-, (_)(—y 6-)-\ ,\Ly %ba
NN RN RN R
SHBLIK T

( =) R fa i %

BT

Inc =oy(e) +a,(&)Inhp +a,(e)

XFF AR, FA TG TR LX) OC-QR E’Jﬁfr{ﬁ,m%ﬁfﬁ DO y,.5,) fliiHE

(In hp) 2

+:ZB

E1 AESMAXELEEMNIEREMSEERD
T 3 B TR AY BE LR R 95 % 1B A IX 1]

N T B UE SRS R AR, FoA B SRR, i AT P J7 UM B A 22 B 22 18] ) 52 H.

)X, + Z’y e) (In hp) x X,

RS, AN AL IXTRE Oy, y,) BSOS ) Bk s ek, BRIV 5 K 2 T 2 /K- 19 L

@ FRTHRE R L R T R R I
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T, B AR G E Ja A T 2 A 20 B i SR AN BT T B

() FE—H1iTie

“A A R A " B EIA R B L kBN T e B, R A I e O R TR R
1K %%( Engelhardt, 1996; Case et al., 2005) o Jj—22235 0 b7 & HA B ME 22 @ 4, Bt
WA 5 R D I B S 38, S % R AR 43 199 2% ( Haurin & Rosenthal , 2006; Muellbauer,
2008; A FEZEA, 2012) o ARSCWBFR SRS A Rk ABCA B — B ( Berg &
Bergstrom, 1995; 2= XA, 2013) , Bon X HE R AR 2 B & R SEE R, BRI G Bkt HE
JERAETH B 0 & RN K T AN -

BATHIRFFTEE Tt — 48R T XA UEAE X AS [R) 78 9% 7K 7 89 K e I JE— 2, BB o 5 i
AT B8 11 320 B 5 ) B 25 52 1 27K T B S I AN Wt/ e Hh 3B R AP S Hh R AR B SR A
G 1 3% S 5 R A 43, F2 B A 45— 6 6 1 AR T SR SO S 55, DR R AR R A T SR IR I I R
JEFEAE SRR A SR , A BBk X 7] 7 26 A “WA & R0 " AR Ko 53— 1T, B i 9 L3k X7 2% 7K
O AR R BERZ AT B o 3502 PRI 2K T3 e P SREE , LA 16 AR 75 SR RN SCIR T SR T fig
CL A L B ks SR 08 a8 BN AT o 573 A L A T AP T % X0 A g A B AR SR A A AR A ik
XPIZ AT % (3% H SO 9T LA G M X AR AR 0l F A3 M 0 25 RIS . B 8 806 = A By
JZ 1) I % R0 AN H R0, AR I 1 o

75~ OC-QR P H: S fl 08¢ bkl iz 45 2

AR T HAE A — T 5 FEOR RIS B BEAS A= 6 B A 1 BE L & i 28 T ROR 45 52 BUR il 2 & A
WFRE R PN FIET B B ( 2011) BRSO T SRR AR X BR — M AR R T LSR5, & I fe 1%
THARHESR T B2 fd i TARR TR N TR Sl T8l BER A F) T4/ N 55 sh B A 22 BE (3K
TEARAIET I, 2014) o SRTT, S B X IR AN R AU A S KA R rh s W AR 2 A5 A7 Bk
R LA RS AN TRV SO AN R 582 M 4 o 75 A7 A e o P, AH DG SCRRANAR Do B 42 I8 AN 375 ( 2015)
K FM LB RTS8 QR) At T iR TR XA A AR PRazm . i TR A 2L 58
QR J73E AT TH B 5 25 2R 6 R BTN BE T It S XS T AN [ S A K 1 N S eI T3 %4>
PRI BT BRFZ WA o FATTR A5 T84 TG A 66 375 ( 2015) AR [ B9 K508t ( 1RP b [ 4 G 5 7 9 ) A7
1996—2010 45 19 T A LA K42 [ 12 A8 10 (SR T8 QIR AR SCE iy OC-QR 757k
PRI X — A AT TS -

N T AR i B X (RS AR PRBEEAE H , C A SR 5 e 2 REAS o “R050) 7 IR L8 g 1
MR ANTE o X — 2P BRII S RIS A XS BEAS A TR0 53, PRI AS T By KA A B PR [ . (R
RMEFNRTE(2015) FIFHLSE QR Afiit T S Il TR N B BR5Zm , 7e ik T AEAS BE £ R, {H
SETAR IR AL SE QR AR SALA TR ZE M R T —2. OC-QR Jr ik HHEFUIXT T A TS
FMIATARINLE b5 ANBE, Sl Tk 261 ARFSCA A [R)5200 , PRI EE A “R§HE ™ L 0125 1 5%
Bt ). OC-QR J7 ki F i R RS M SR AR 2 -t R BT : 658, I A2 3l 10
(ANFIULINEE 7) BBl st 4 pR A5G OV, S IR B A v i phy 75 BORT R , AR TS N AR

FRAT ARSI M At 37 ( 2015) ARRL, I A BE 22 )~ J7 T0URNAE ELIT, R -

In W, = a(e) +a,(e)ln (mwage,) +oy(e) Hy +a3(e) G +a,(e) T,
+ as( &) In ( mwageﬂ) X gender[ﬂ + ag( &) In ( mwageﬂ) X edu,ﬂ + ayln ( mwageﬂ) X exp,,

BRI R ) 2% R BRI T & TR BEAIL R BT o HLrp  In W, RN @ BT e 10 j A(E ¢ AR Y

@O ASCHEARAL T 5 RSS2 A ), Bk S F UL ( IS AR R i ,2015) .
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TR AR R B, A5 TR A 4 1 H A AN WA o In( mwage) 36758 % BUR AR T %
( minwage) ; ¥ AL 5 H G AEVEIN ( gender) \Z 2 E TR (edu) . TAELL(exp) FITAEZ 5 1)
SEITI( exp2) 5 G [ E RO AR 54548 1y 09 N IE) GDP( perGDP) , T 2y P44~ KE UL s 1] A5 2t years) o

(—) QR Il OC-QR Xt HLor#r

T X AT QR AT OC-QR J5 ik 5 6], i B E B T B A1 OR [MIEZ5 R, 455 ansk 4 fr
Ro AL Fe I T XA S A B0 B 208 7 S Bt s 34, 3 5 TR SO A 4 SR — 3. X X R Y
SEOL, TR MG AT (2015) 25 Hh A A B2 “Re Ik T8 X P IR A NBE, A0 T %640 4 0. 1—0. 5
Sr L BB Z B AR T AR K o I AT LU L VR A R BN X T U 2 A AR TRl
B AREA, SR TR N SR o XA IR AR SC OC-QR J5 VA2 1251 n) -

5 E— 17— FRATR A OC-QR Jrikit 58t 1 BRIAR S AN [] 4337 DX (8]0 Rz B 5734 721 B A vy
O(y15y2) » ARG X6 7 1 -2 51 BRAUNE 6( ) , 3 bootstrap 75 2 3480 T 25 Ak (B A9 e 1
2 AL RAER 45 e [FEE, T EOH SR B A T B A B S B e, B AT T
ANV XA L By, 2y,) A3 AR AT L, IR 2 s e DR 2 T LA Y SefIK T IR A DX [a] A4
NPT M fe Ko B, S Ik TR BOR XA A A X 8] 4 [0.10,0. 12 17576/ A (AR R 11 B
Wik 0. 598 o Bt > ANMCA T AL X [RI Y BT, BRAE 6 v, »y,) AWK T BEA S S5 R4
N8 [1.39,2.50 1 5 76/ F i, A T 9% i B A A 1 PRI I 5/, HAT S IR IX ]
3 (0. 10,0. 12 1 75 7¢/ A BHAR =432 —

* 4 AN AN B 25 R QR 77 %)
QR
AL 10% 20% 30% 40% 50% 60% 70% 80% 90%
Iy 1,502 | 1.683™ | 1.537™% | 1.032* | 0.678™ | 0.469" | 0.403" | 0.054 | -0.246
(0.419) | (0.343) |(0.330) | (0.282) | (0.279) | (0.247) | (0.227) | (0.226) | (0.221)
et ® B B B B T T B kS T
HAE 8820 8820 8820 8820 8820 8820 8820 8820 8820
x5 AN AN B OCQR B 13 45 (X 8] £ 1)
AL IR 18] [0.05,0.15] [0.15,0.25] [0.25,0.35] [0.35,0.45] [0.45,0.55]
X & [y, .y, [0.10,0.12] [0.12,0.19] [0.19,0.30] [0.30,0. 44] [0. 44,0. 54]
0Cy,.y,) 0. 598 ** 0. 554 ™ 0.522™* 0. 421 0. 358
0Cy,,y) ok (0.062) (0.061) (0.058) (0.059) (0.059)
A X 8] [0.55,0.65] [0.65,0.75] [0.75,0.85] [0. 85,0.95]
X8 [y, ,y,] [0. 54,0.80] [0.80,1.02] [1.02,1.39] [1.39,2.50]
0Cy,.y,) 0. 304 0.227™* 0.163*™ 0.154™
0Cy, \y,) Frok 2 (0. 060) (0.061) (0.062) (0.065)
#* 6 A AN EG OC-QR B )3 45 (5 A1)
AL B, 10% 20% 30% 40% 50% 60% 70% 80% 90%
y B L 0.11 0.16 0.24 0.36 0.53 0.72 0.96 1.20 1. 80
o y) 0.494™ | 0.467™ | 0.417™ | 0.384™ | 0.341™ | 0.310™ | 0.282™ | 0.265" | 0.243 "
OCy) #Ro 2 | (0.068) | (0.067) | (0.066) | (0.067) | (0.069) | (0.071) | (0.073) | (0.075) | (0.079)

MLFRE], AR OCQR JFik A il T 51448 QR Jrik IS k4 R (R, I i i
BEAIARTA o LI L s 55T 20% I 9], QR T kA i SR BB X T4 sh i U £ 7 H 345 0. 2
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SV IX [1]
B2 ARESHXIE ST EITBNER0m
TE: 3 TN R SR 95% 1 BAF X H] .
G3L BB B AR TR IR B 1 BRI A 1. 683 1T OC-QR A 11 1) 2 E5 0 A ¢y
XA EAL F (0. 12,0. 19 175787 W NHE , SR T3 bR X AR 1A NSO 19 340 B 5% 1) Sy
0.554. MEZZ T, OC-QR F A B i B0 LT It -
( Z) #—mitie
h T BAESE R AR, FRATTTE [ AR AL A Y- 5 ORI BT A 114 28 HL 0
InW,; = ay(e) +a,(&)In(mwage,) +a,(e) Hy +o5(&) G + au(e) T,
+ as( &) In( mwageﬂ) X genderiﬂ + as( &) In( mwagej,) X eduij, + o, ( &) In( mwageﬂ) X exp,,
+ og( &) In( mwage,) x G, + ayIn( mwage,) x T,

PRI OC-QR Al 14 3 61 DX Ia] b B34 BRAgeis . S5 REWI: 0( v, ,y,) fliTh4s R i e fdt
PERAF, 60( y, »y,) Bl 537 DX ) 3EH 52 1) T R 3, BIAERil 5 S AN XA -, B fIG T3 EAm v A 42
e X JE RS NI B 320 5 52 0 AN BT T e

N 9T T W, B Ak T8 SR A & iU A A 3 10 52 Wi ( Addison & Blackburn, 1999;
Neumark et al. , 2004) , {HJ2Fe A% 158 X5 HoAZ RS AT B A7 78 U HH 3800, 3% 2 BRI e &
FIAH R FEE SRR A THIBFTR AR E R TR A DOHRIC AR Z A 22 et
X HABMCA Z R AR AE i HH RN o YA 1 B B i, Sk 1 4 e oAt TN BRI
I H R T SRS 0 TR O — 0 22 55, At 2R I 38 e o TN A 0%, AE AR % s
INTARMCATE TR SETHIREE o PSR T e gk b A TN BB, JF AN S A g AT ]
AR RCR AR T3

£ SRS

i EIUAAFER SR (QR) B IS HIAIE ST 25 1 41 (oW 28 3 50 1 A7 S UEF 52 ik ]
Tk 2 — , FURINAE T8 B 20 BRS¢ B S RE . AR SCHE Y, QR Z52R 14 B RS P
AT AR rR IS T A AR 155 S, DR T A R L SRR T rh 2 RN . AN, EA DS
PSP AR AT AR AE AR R Y IR AT AR L R R XX AR A Y Y
SR o O A IR 3R, A SCHRE HH — T 7 A DA AR B 26 4 20 (62 8K 0 U9 07 7 ( OCQR) %77 12
HHEBITE Y 434 A AN ) X 8] ( B0 ) A28 b, X XF Y B4 BRigm . OC-QR B AT 4R A
R R TG PEBL R AR I RAFSFRFE. FATTE 1] OC-QR W5 1 A5 rh E 28 T ARG Y
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SR TEL, £5 R W] OC-QR 75 1A BEBUF M S BOR RV (9 57 it . ARSI T I ] BE e %)™ R
FIBIEFE (SR TARA R FE 55 Bl

&2k

WA 284 ,2012 KB AESh X BRI AT R SE IR SEUE ST, (R TFIFT )5 3

FERT 22 R 2017 B3 At b T Qo s o 2 1l i B0 9 1) —— 2 P O B S BE e e T S A B A F 50, KO SR 207 ) 56
3.

KA M8 53,2015 CRARTRARHESR TSN D), KB DR ARG E ) 565 7 30

R BTN 2000 G5 F=I0 5 5 0 9% ok A R EE O IR A B ATES) , R B 5 7

FE 2018 AR ST 34 TR A5 Mk: 1995—2013), (Zeira( ZEH)) Vo 4 .

ZEH I BRAR— YT, 2013 (55 (i a3 8 U R 2 OS2 i 500, (e g 45 2 0.

PN EF BB 201 CRAIR T Hebsfl 5 4 R T T H—— 3 TRk = M SSUERT 7). CEF BRSO 55 8 1.

TR LT,2012 CHKBEW & S5 2% ST ROWIRA SR 00, (L) 4 sl BIOHET) .
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Heterogeneous Policy Effect:

A New Outcome Conditioned Quantile Regression Approach
ZHANG Zhengyu®, SUN Guangya”, YANG Chao® and ZHOU Yahong®

(‘a: School of Economics, Shanghai University of Finance and Economics;

b: School of Economics, Zhejiang University of Finance and Economics)
Summary: Quantile regression ( QR) is an econometric approach frequently taken by applied researchers using micro—
data. Compared with the ordinary least squares ( OLS) method, QR can help researchers understand the heterogeneous
marginal effect of the explanatory variable X on the dependent variable Y at different points of the conditional distribution of
disturbance terms. However, one disadvantage associated with conventional QR is that its estimated coefficients may be
hard to interpret in some applications. To overcome this drawback, in this article, we develop a new approach which is
called outcome conditioned quantile regression ( OC-QR) to identify the heterogenous impact of X on Y. Different from the
traditional QR, OC-QR aims to identify the average marginal impact on the dependent variable Y by different sub-
populations X divided by the values of Y. One advantage of OC-QR over QR is that OC-QR parameters are directly defined
in the context of the unconditional distribution of Y. Since the variable Y can be directly observed by researchers, OC-QR
has clearer economic significance.

Under the weak data generating process, we study the identification, estimation and inference procedure of OC-QR.
The proposed estimator is computationally feasible and convenient, as long as the codes for conventional quantile regression
are available. The procedure for bandwidth selection is discussed in Appendix. Moreover, the OC-QR estimator is shown to
be root-n-consistent and normally distributed. Because the limiting distribution of the estimator is very complex, in practice
we recommend using bootstrap to approximate the standard derivation of the estimator. OC-QR can easily extend to the case
where the data generating process incorporates nonlinear or interactive terms of the regressors. Moreover, OC-QR applies to
the situation with either discrete or continuous regressors. These advantages facilitate researchers to test the robustness of
the specification of OC-QR model. The following two empirical examples demonstrate these advantages.

Furthermore, this article investigates the connections between OLS, QR and OC-QR. Our analysis shows that both
OLS and OC-QR parameters can be represented as a weighted average of the QR estimated coefficients, but each with
different forms of weight functions. When, there is no heterogeneity in the real case, three estimators converge to the same
probability limit. We also study the difference and relationship between OC-QR and the unconditional QR, recently
proposed by Firpo et al. (2009) .

In order to illustrate the usefulness of OC-QR, we conduct two empirical studies related to Chinese economy. First, we
examine whether the rise in house prices can promote residents” consumption and how such the promotion effect varies across
households with different consumption levels. The analysis based on China Household Finance Survey ( CHFS) data shows
that rising house prices generally increase the non-—residential consumption level of households. The OC-QR analysis further
captures the heterogeneity of house prices on consumption promotion: the lower the consumption level of a household, the
larger the effect of house price increase on consumption; the marginal impact of house price on consumption is a decreasing
function with respect to household consumption level. Next, we study the impact of the minimum wage increase on the
heterogeneity of people with different wage levels. Compared with the existing literature on this topic, OC-QR allows us to
directly estimate the heterogeneous impact of the minimum wage increase and different income groups on these sub—
populations. Based on the China Health and Nutrition Survey ( CHNS) data and minimum wage data from 12 provincial—
level regions in China, our analysis shows that as the individual income rises, the positive marginal impact of the increase
in the minimum wage on individual income continues to decline. These results provide a reference value for formulating the
minimum wage policy. The two examples demonstrate that OC-QR may have nice capability in reflecting heterogenous effect
of public policies, and are easy to interpret in applications. The authors sincerely hope that the OC-QR approach may
contribute to the toolkit for econometric analysis by applied researchers.

Keywords: Quantile Regression; Average Treatment Effect; Heterogeneity; House Price; Minimum Wage
JEL Classification: C13, C21
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