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Propensity Score Matching (PSM)

PSM�Ø%g�3ub�conditional on Xi , �N
�outcome�treatmentÃ'

E (Yi0|Di = 1,Xi ) = E (Yi0|Di = 0,Xi )

¤±treatment effect�±L«�

ATT = E (Yi1|Di = 1,Xi )−E (Yi0|Di = 1,Xi ) = E (Yi1|Di = 1,Xi )

− E (Yi0|Di = 0,Xi )

�practical/�±L«�

ATT = E (Yi1|Di = 1, p(Xi ))− E (Yi0|Di = 0, p(Xi ))
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Propensity Score Matching (PSM)

ü�Ì��¯K
XÛÀ�Xiäk”�¿5“
XÛû½ü��N�propensity scorev
�Cäk”�¿5“
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Difference in Difference (DID)
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Difference in Difference (DID)

DID�Ø%g�3ub�¢�|(s=1)Úéì
|(s=2)kcommon trend:

Yist = αs + λT + βDst + εist

¤±k

β = [E (Yi ,s=1,t=1)− E (Yi ,s=1,t=0)]− [E (Yi ,s=2,t=1)− E (Yi ,s=2,t=0)]
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Difference in Difference (DID)

½ö��B/�±Mïdummy(DsÚDt)��^£8�/ª

Yist = α + γDs + λDt + βDs ∗ Dt + εist

XJü|²wvkcommon trendNo�?

Yist = α + γDs + λDt + βDs ∗ Dt + Xistδ + εist

XJvky¤/¢�|Úéì|No�?
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Regression Discontinuity (RD)
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Regression Discontinuity (RD)

b�ρ´·�'%�treatment effect

Yi = f0(xi )(1− Di ) + f1(xi )Di + ρDi + εi

·�^polinomial5[Ü��5�§f (xi )

E (Y0i |xi ) = f0(xi ) = α +

p∑
j=1

β0j(xi − x0)j

E (Y1i |xi ) = f1(xi ) = α +

p∑
j=1

β1j(xi − x0)j + ρ
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Regression Discontinuity (RD)

�¤£8�§�/ª

Yi = α +

p∑
j=1

β0j(xi − x0)j + ρDi +

p∑
j=1

(β1j − β0j)Di (xi − x0)j + εi

ù«ëê�{�ºx3u·��[Ü�§�UØ
O(, ù
��ÿ�±æ��ëê��{

lim
δ→0

[E (Yi |x0 < xi < x0 + δ)− E (Yi |x0 − δ < xi < x0)]

= E (Y1i − Y0i |xi = x0) = ρ
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Regression Discontinuity (RD)

Discontinuity��U±�deterministic��ªÑy

P(Di = 1|xi ) =

{
g0(xi ), xi ≤ x0

g1(xi ), xi > x0
, g1(xi ) > g0(xi )

ù�·��±^2SLS5?1�O

Di = γ0 +

p∑
j=1

γjx
j
i + ξTi + ui , Ti = 1(xi = x0) First Stage

Yi = µ+

p∑
j=1

βjx
j
i + ρD̂i + νi Second Stage
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Regression Discontinuity (RD)

�Discontinuity±�deterministic��ªÑy�,·���±
¦^�ëê��{?1�O

lim
δ→0

E (Yi |x0 < xi < x0 + δ)− E (Yi |x0 − δ < xi < x0)

E (Di |x0 < xi < x0 + δ)− E (Di |x0 − δ < xi < x0)

= E (Y1i − Y0i |xi = x0) = ρ
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�mS�êâ(time series data)

ÃØ^@«�mS��{§1�ÚÑ´w�mS�êâ¶

ü�mS�êâUì­½5�±©�n«
­½�(stationary)
�k��Å�ª³�(deterministic trends)
�k�Åª³�(stochastic trends)=ü �(unit roots)

õ��mS�êâ�U��3��(co-integration)�¯K
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Stationarity: example

yt = at + ut

ut = ρut−1 + εt , 0 < ρ ≤ 1

a = 0, ρ < 1: stationary

a 6= 0, ρ < 1: deterministic trends

a 6= 0, ρ = 1: unit root
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��'X(cointegration)

xt = xt−1 + εt

zt = zt−1 + νt

XJ�3θ¦�xt − θzt´stationary�§@o·�Ò
`xtÚztäk��'X
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�­½5�mS��?n

deterministic trendsµdetrend

unit root: first difference

cointegrated: do nothing
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g£8wÄ²þ�.(ARMA)

��ARMA(p,q)�.�±L«�

zt = α0 +

p∑
i=1

αizt−i + +

q∑
j=1

βjεt−j .

ARMA�`:3u(¹5: Ä�þ�±�[(fit)¤k��m
S�êâ, Ïd·Ü?1ýÿ

�´ARMA�.3²LÆ©Û¥�^?�~k�
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ARCHÚGARCH�.

yt = γ0 + Xtγ + ut .

Ù¥var(ut) = σ2t .

ARCH(p)�.

σ2t = α0 +

p∑
i=1

αiu
2
t−i .

GARCH(p,q)�.

σ2t = α0 +

p∑
i=1

αiu
2
t−i +

q∑
j=1

βjσ
2
t−j .

Ó�, ARCHÚGARCH'�·Ü�êâ[Ü?
�forecast,

?1²LÆ©Û��^Ø�.
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�þg£8�.(Vector Autoregression)

VAR©�structural formÚreduced form;

cö�¹²LÆ¹Â§^5?1²LÆ©Û(but still not
quite structural)

�ö^5�Oþ�O(estimation)
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lstructural form�reduced form

yt = αy + αy ,0it +

p∑
j=1

αy
y ,jyt−j +

p∑
j=1

αi
y ,j it−j + εy ,t

it = αi + αi ,0yt +

p∑
j=1

αy
i ,jyt−j +

p∑
j=1

αi
i ,j it−j + εi ,t

E

(
εy ,t
εi ,t

)
= 0, cov

(
εy ,t
εi ,t

)
=

(
σ2y , 0
0, σ2i

)
Ï�ùü��§Ñk²w�S)5¤±ØU��^OLS�O
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lstructural form�reduced form

Ý
�/ª�(
1,−αy ,0

−αi ,0, 1

)(
yt
it

)
=

(
αy
y ,1, α

i
y ,1

αy
i ,1, α

i
i ,1

)(
yt−1
it−1

)
+ ...

+

(
αy
y ,p, α

i
y ,p

αy
i ,p, α

i
i ,p

)(
yt−p
it−p

)
+

(
εy ,t
εi ,t

)
½ö�±Lã¤

A0

(
yt
it

)
= A1

(
yt−1
it−1

)
+ ...+ Ap

(
yt−p
it−p

)
+

(
εy ,t
εi ,t

)
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lstructural form�reduced form

ü>Ó¦±A−10 :(
yt
it

)
= A−10 A1

(
yt−1
it−1

)
+...+A−10 Ap

(
yt−p
it−p

)
+A−10

(
εy ,t
εi ,t

)
b�σ2y = σ2i = 1, @o

ut = A−10

(
εy ,t
εi ,t

)
Σu = A−10 A−10

′
.

ÜI< 1lù À1²LÆ²�ïÄ�{



lreduced form�structural form

reduced form®²vkS)5§�±^OLS���O

�OÑ5�reduced form�±��<5�forecast§�´XJ
�?1²LÆ©Û�7L)Ñstructural form

¤±¯KÒ´XÛlΣ̂uíÑ
ˆA−10

¤±3ùp·���I�\\identification assumption
(restriction)

�~��restriction´A−10 ¥Ü©���0: Choleski
Decomposition, ���²LÆ¹Â´,
CþØÉ�ÏSÙ
¦Cþ�K�(¤±orderingé­�)
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�structural var�A�Ú½

À½Cþ: '�´�½�k²LÆ¹Â

(½Cþ�/ª(level, log level, log difference, HP filter):
^log level��'��x§Ø�k²w�trend�¥I
�GDPÒ^HP filter

(½¢����ê:��±�c�ü §¤±GÝêâÒ^
o�, �,��±^BIC½öAIC5�ÀJ

£8�O§��ëê

�impulse responseÚvariance decomposition

�þØ�?��.(vector error correction model)?
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Structural VAR in Eviews
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Structural VAR in Eviews
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Structural VAR in Eviews
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Structural VAR in Eviews
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