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Propensity Score Matching (PSM)

o PSM#94z:8 B 48 & T 1B X conditional on X;, ANk
foutcome Htreatment L %

E(Yio|Di =1,X;) = E(Yio|Di =0, X;)
o P VAtreatment effect™ A K T H

ATT = E(Yia|D; = 1, X;)—E(Yio| D = 1, Xi) = E(Yia| D = 1, X;)
— E(Yio|Di =0, X;)

e ®practical3u A&k T A

ATT = E(Y1|D; = 1, p(X;)) — E(Yio|D; = 0, p(X;))

3K IE % ik



Propensity Score Matching (PSM)

o M F4y 5] A
o JfTIHEEX; A" M &
o hafT ik & B AR B propensity score T 454 UT B A R B
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Difference in Difference (DID)
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Difference in Difference (DID)

o DID##s &8 FARIXR K I 4 (s=1) Ao 3 I8
#1(s=2)74 common trend:

Yist = s + AT + BDst + €5t

o FFVlA

B =[E(Yis=1,t=1) — E(Yis=1,t=0)] = [E(Yis=2,0=1) — E(Yi s=2,t=0)

KE A FAH HhE



Difference in Difference (DID)

o KH B I & H T LA dummy(DsAe D, ) B4 A B3 6975 X

Yist :@+7Ds+)\Dt+5Ds* D + €jst

o 4w E A 2 %A common trend & A A7

Yist = o+ ’YDS + AD: + /BDS * Dp 4 Xist0 + €jst

o 4o R A AR E IS Aot FELLE A D7

KE A FAH HhE



Regression Discontinuity (RD

A. Linear E[Yy] X1
'

C. Nonlinearity mistaken for discontinuity
]
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Regression Discontinuity (RD)

o BiXpA &M% S ttreatment effect

Y; = fo(x;)(1 — D;) + A(x;))D; + pD; + €;

o &A1 A polinomial kA& JF &t 7421 (x;)
p .
E(Yoilxi) = fo(xi) = o+ Y Boj(xi — xo)
=

p
E(Yailxi) = fi(xi) =+ > Bij(xi —x0) +p
=1

KE A %A



Regression Discontinuity (RD)

o B &3 75 A2 g X
p
- CH_ZBOJ xi = xof pDi+Z(/31j — Boj)Di(xi — xo) + €
j=1

o AP HH Ty kA RIS A2 T HAVE LS Tr AL T AL 5 A 7, X
AR T R IRAE A 380 7 ok

gin:)[E(Y,"XO < X < Xp + 5) — E(Y,"XO —i<x < Xo)]
%

= E(Yl,' — Yo,"X,' = XO) =p

TR E A EPNT &



Regression Discontinuity (RD)

@ DiscontinuityiZ =T #¢ YA JEdeterministic#y 7 X & I

Xi), Xi < X
P(D; = 1|x;) = go(xi) O &) > go(x)
gi(xi), xi > xo

o X BF AT AR 2SLS Rk #EAT 457t

p
D =0 + nyjxli +&Ti+u, Ti=1(xi =x0) First Stage
j=1

p
Yi=p+ Z Bix! + pD; + v; Second Stage
=1

3K IE % ik



Regression Discontinuity (RD)

e % Discontinuity “AdEdeterministic#y 7 X & FLEF, &A1 47T 1A
1% B AE A S 8G 77 kAT AE T

im E(Yilxo < xi < x0+0) — E(Yilxo — d < xi < xp)
6—0E(Dj|xo < xi < xo+0) — E(Di|xo — 6 < xi < xp)
= E(Y1i — Yoilxi = x0) = p

3K IE % ik



i 18] /5 7' & 4% (time series data)

o Lt AARAYE I 2 7y ik, H— b AR R S H3E
o SuFI) F 5 BB PEAL RN T AN K Z A

o £& #9(stationary)

o A AE KA ALY A2 89 (deterministic trends)

o ifr A BALAE %49 (stochastic trends)="£ 12 4% (unit roots)

o Z/NEFIA 5 3 $ ¥ 7T fe il 4 42 1) (co-integration ) 89 19 A2

KE A FAN



Stationarity: example

yt:at—i-ut
up =pur—1+e€, 0<p<l

e a=0,p < 1: stationary
@ a# 0,p < 1. deterministic trends

@ a#0,p=1: unit root




1% X % (cointegration)

Xt = X¢—1 + €¢

Zt = Zy 1+ Vg

o R & EOE1Fx; — 0z stationarydd, I 24 KA
iﬁxtﬁﬂztﬂ-ﬁfﬁ%% ,%

KE A FAH HhE



AF A Pk B ] 7 3] 4 4k 22

@ deterministic trends: detrend

@ unit root: first difference

@ cointegrated: do nothing




B =125 7)) - 3442 2 (ARMA)

o —/ANARMA(p,q) AT AL T A

p q
=00+ Y oizei++ Y Biee.
i=1 j=1
o ARMARIfE 5/ T R i bh: Ak A LT Aot (fit) 7 A 49 1 1]
7 %48, B g A 24T I
o 18R ARMARR AL 22 55 A F 69 &L A % A TR

KE A FAN



ARCH#=GARCH#% A

Ye = Y0 + X¢y + ug.

H P var(u) = o2
o ARCH(p)#:#

p
2 2
oy = 0p + g Qil;_;.
i=1

e GARCH(p,q)# %!
P q
02 =ag+ Za;uf_,- + Zﬁjaf_j.
i=1 j=1

o R4, ARCHA=GARCH rb %% i& Ak £ 3 44 & 8F i i forecast,
M ITRFFIATER R K.

TKE A BB A



) = B ) )32 A (Vector Autoregression)

o VAR% #structural form#=reduced form:
o AT EALZFFENL, RK#ETEFF 54 (but still not
quite structural)

o J& & M KMt & 457t (estimation)

KE A FAH HhE



Mstructural form ] reduced form

p

p
_ : 2 : y 2: i
Yt = O4}/ + ay,OIt + Oéy’j_yt_j + Otlet_j + Ey,t
j=1 j=1

p p
. y i
It =+ ajoyr + E aj i Ye—j + E Qjjle—j + €t
st =

2
(1) (i) ()
€t €it 0,07

o A A XM TTALARA WL 49 1 £ PT AT it AL FlOLS A6 7t

KE A %A



Mstructural form ] reduced form

o FEIEAYTS XA

(* ““’)( )=o) ()
{1704'71 it—l

alO?

() G ) (o)
,pa lt—p €it

o AT UARKR *

Ao },/t = A )./til —+ ...+ Ap },/tip + €yt
] It—p €t

It t—1




Mstructural form ] reduced form

° f*ﬁﬂﬁ]%uAal:

( Ve > = At A ( Yol >+...+A51Ap < Yeop >+A51 < €.t )
It It—1 It—p €it

o kol =07 =1, A4

up = Aal < 6)’7t ) Zu — AalAgl/.

€it

KE A %A



Mreduced form #|structural form

o reduced form@. 2% A A AP, T ABOLS A4E4E1t

o &7t kayreduced form ™ VA A 44 % fforecast, 122 4R
B AT B2 ML oL SR structural form

o FiT AR 2 do i AKS 4 th AL

o FTUAfEIX 2 &K AT—A%E & /4v Nidentification assumption
(restriction)

o % W idrestriction 2 Ayt ¥4 L FE H0: Choleski
Decomposition, H G 2FF 4 X AL LT ERT S HAL
e 2 89 % 76 (P VAordering /R & %)

KE A %A



fstructural varty JULAS 7 &

HETE: XA —REHEFFEL

# 2 T2 897 X(level, log level, log difference, HP filter):
Hlog level —AX b & A& 6, R IEA B 2 69trendff P
#9GDP#L FIHP filter

B R i G AR — A — A B 4n, PTG R SRR A
WA, B AR LR BIC SR H AIC Kk it 3

B fE, R SR

fimpulse responsefevariance decomposition

)& ik £ 1% EAL A (vector error correction model)?

3K IE % ik



Structural VAR in Eviews

¥ EViews - [Var: UNTITLED Workfile: CHIN China_data\] - x

File Edit Object View Proc Quick Options Add-ins Window Help _ax
[E] Capture
[view]proc] opject] [ print [ name| Freeze | [Estimate | Forecast  stats | mpuise | Resias [zoom|

Vector Autoregression Estimates

Vector Autoregression Estimates
Date: 111615 Time: 10:44
Sample (adjusted): 6/01/1998 6/01/2013

Included observations: 61 after adjustments SVAR Options =
Standard errors in () & tstatistics in (]
Identfying Restrictions ]
QUTPUT_GAP H2_GROWTH
Bndogenous varisble List: A
OUTPUT_GAP(-1) 0562025 -0.065567 B oz oD ries [
0.18115) (0.03822) N 3
[210749]  [1.71538] Short-run exanple
Gl = Ciyeoal
OUTPUT_GAP(2) 0167372 0.038306 (2 = EEH & BENCE -
020973)  (0.04425)
l070803]  [086764) Tdentifying Restrictions (Ae = Bu where E[w ul is i dent
Specify |Bel = o (iwaul
OUTPUT_GAP(-3) 0052122 0023262 - 62 = —ci)npel + o (nE2
020349)  (0.04284) e
[0.25613]  [-0.54177] (et
OUTPUT_GAP(-4) 0011271 0.033225
©17418)  (0.03675)

[006472]  [0.90418]
i LI

1M2_GROWTHI-1) 0524678 0136903
(063922)  (0.13488)
082081  [1.01502]

M2_GROWTH(-2) -0.621418 0225204
(0.66515)  (0.14035)
[0.93426]  [1.60462)

Path = c:\users\sjtu\documents | DB = season | WF = china_data




Structural VAR in Eviews

Var: UNTITLED Workfile: CHINA_DATA::China_data\ - B x
[view|Prac|obiect] [Print [ Mame| Freeze | [Estimate | Forecast  stats [ Impulse | Resids | Zaom |
Structural VAR Estimates

Structural VAR Estimates
Date: 11/16/15 Time: 10:44

Sample (adjusted): 6/01/1998 6/01/2013

Included observations: 61 after adjustments

Estimation method: methad of scoring (analytic derivatives)
Convergence achieved after 1 iterations

Structural VAR is just-identified

Model: Ae = Bu where Efuu]=!
Restriction Type: short-run text form
@e1=c(1)r@ul

@e2 =-c2)"@e 1+ c(3)*@u2

where

@e1 represents OUTPUT_GAP residuals
@e2 represents M2_GROWTH residuals

Coefficient std. Error z-Statistic Prob
c2) 0.008572 0.026994 0.317562 0.7508
ci) 0.031018 0.002808 11.04536 0.0000
c@) 0.006540 0.000592 11.04536 0.0000
Log likelihood 3455781
Estimated A matrix
000000 0.000000
0.008572 1.000000
Estimated B matrix:
0.031018 0.000000

0.000000 0.006540




Structural VAR in Eviews

& EViews - [Var: UNTITLED Workfile: CHINA_DATA:China_data\] -ax
File Edit Object View Proc Quick Options Add-ins Window Help _ex
] Capture

[View]Proc] object] [print | Name [ Freeze | [Estimate | Foresast] stats [1mpulse| Resids [Zaom]

Response of OUTPUT_GAP to Cholesky
One S.D. M2_GROWTH Innovation

015

010+

005

000

-.005

-010+

-0154

B e e e B B e L AN e B B sy B B s

Path = cusers\sjtu\documents | DB = season  WF = china_data




Structural VAR in Eviews

¥ EViews - [Var: UNTITLED Workfile: CHINA_DAT

:China_data\] o x
File Edit Object View Proc Quick Options Add-ins Window Help
E] Capture

[ Proc vgect P [ieme [ Freeze Esimate] Forecas st [impuise Resds Zaom]

-ax

Variance Decompostion

Percent OUTPUT_GAP variance dueto OUTPUT_GAP

Percent OUTPUT_GAP variance due to M2_GROWTH

2" T4 8 '8 10 12 14 16 18 20

Path = c\users\sjtu\documents | DB = season | WF = china_data




