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n BT ECT R
1.3 7] Yz & (Convergence of sequence)
2.7 ¥ (Bounded)#ic 7]
3.~ 0 (bigo)% -] O (little 0)
2B a3
a =0(n*) & n*a, is bounded

a =o(n*)en*a—>0asn—ow
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n NS R BT R
1. ¥ % 4z a¢(Converge in probability)
> P( X, -al)<sasn—w,ie, X, —2>a

(Or, plimX, =a)

2. ¥ % 5 B (Bounded in probability)
2 P(X,-b(e))<e Vn=N(e), ie, X, =0, (1)
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3. %~ fefz ar(Converge in distribution) d
2> F(X)—> F(x) asn—>woVxeR, ie, X —X

(e.qg.,,CLT: > N (0,1))

a/\/7

4. Converge with prob. approaching one (w.p.a.1)
2 P(Q)—lasn—w, {Q :n=12,..}cF
where (€2, F, P) : Probability space
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5.33 = Bz B (Weak Iaw of Iarge numbers, WLLN)
= If E(| X, |) < oo, then —ZX —>ywherey E(X))

6. Lindeberg-Levy o
> If E(X?) <o &E(X,)=0, then%in—m(O, B)

where B =Var(X.)



(% &P Lemma3.2 % 3.3)
= Slusky’s Theorem
g:R* >R’ &X_ oo g(Xn)—p>g(c)
(e, plimg(X,)=g(plim X, )If g iscontinuous
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s Slusky’s = 3% i # %&l}(%‘ﬁ{frﬁ"i)
P
If Z . —> A= (1)Z " exists w.p.a.1

p =
()2 > A" or plimz* =A™
n R S0 Hic
d d
If X, >X&g:R" >R = g(X,)—=>g(X)

d d
e.g., If X —>N(O,V)= A'X._—N(0, AVA)

| d
X, V_1Xn —);(2
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~ P
6. — 6, then en IS @ consistent estimator

=X ¢ Asymptotically unbiased
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i g E - ﬂfi%w’?(g)
- RBFEERAK
én -0 = Op(n‘l’z) = én is a +/n —consistent estimator

= Asymptotically normal
~ d ~
Jn(@,—0)—>N(0,V) < 6. is v/n —asymptotically normal

:x o (Efficiency) 2.5 B st £ % B #ic
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32 P R A F i (/n-equivalent)
9Var(«9 6’) IS positive semldeflnlte&f(é' 6?) =0,(1)

= Asymptotically independent

- If a estimator g can be partitioned into two
estimators ¢, & g, with

Var(@) =V = Vi 0
ar() (OV]
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s Delta Method!!

SIf 6, is ./n-asymptotically normal with
Var(g,) =V positive definite and g is a
continuous and differentiable function, then

nlg(@,)-9(0))>N@©,vg©O)V vg(0))



i - 2 gz 30 méﬁlw A
s H - 2 4%7Y(Single-equation Linear model)
Y :,Bo "'181 "':Bzxz "‘""":BKXK +Uu

> F LBk iE 2 A
E(u)=0, Cov(X;,u)=0,]=12,...,K

L 3g eE 1+ 5 E(u| X, XK):E(U|X)=O
(GEP | ) o fafge g™ F 4

E(Y | le-wXK):/B0+131X1+182X2+"'+18KX
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o H - 2Rt E % v 2 B4 03] (Structural
model) » i&— HIFEAFIEM %5 H ¢ B
R ECAR AR E R ey R i N 2 g7 1 A=
4'0(%%@21;@ w3 1)

s H- SN anf A B ¥ @ A ZEPD

5% Fc(Omitted variables )E\' T

P2
(Measurement error) » i ¥ %8z E 7 -
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oSk p R R R EZ AP o P %ﬁxﬁﬁi
% M 4 (Endogenous) ¥ #c - p 2 ®#kenE
LR F)- s LT 2l K2 R
Fenie g ol
- Omitted variables
—> Measure error

- Simultaneity
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s OLSe~ e A@Hmer ™ = B K3 B

OLS.1:E(X'u)=0

OLS.2:rank E(X'X)=K (ie., full rank)

OLS.3:E(U*X'X)=0’E(X"'X), where o* = E(u?)

2m A= IR 0 7 FEF ARG
(Identified) ~ * % 2 #c 5 <_iE(Homo-
skedasticity) -
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s 4% s £OLS.1 2 OLS.2» R ¥ FP %

I’ L v 21
FIFEE-REpFEHP

Dk L - 35 PR 0 SRR E B
X0 i k£ A4 & 4 2 (Method of
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moment) s%E v B 3 A
B=(X"X)X'Y & B=[E(X"X)[E(X'Y)
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s 4% s £OLS.1 ~OLS.3: B ¥ #FP %
B3t EIRAE S PR AW My A R

A a
Vn(B-B)~N(0,0°A™)

#¢ A=EXX) -

2>4c% b 3 OLS.3 > % R #icl-7 m —
(Hetero-skedasticity) » 3 & £ WWLS#
T REY €FRFREL N ERGIER
- ,71:’/1 ‘:;7/'71312B ‘EE °
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R B - AERR T DR
(Heteroskedasticity-robust standard error) iz
R EEEE 23 T

AVar(S) = (X' X){anafx;xij(x X))

S PSRRI H - p St
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s 0B g Hoeie 27 1 * Restricted model
vs. Full model== ;% » %Lc,{é_w g
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Wim 3t sy AR

= Omitted variables

+

oAy @ St E A 2 i (biased) > F

i% 15 Proxy varlableﬁ'q:,i: » fe ZE % RLE 7
L FE TR o

s Measure error

DA G B R FIREDERERL -
= Simultaneity

%ﬁ' FE S RGN o



= Omitted varlables(é B 5% ¥k)
St AR 0 & A R k(e.g. )
EQY | Xy, Xoo X ) = Sy + X+ B, X, ++ S X +70

bl4e @ 1 7 (wage) R RE ¢ iR R HCE A AR
Lo d o B H Y e TR TR | G OM

DRSS AN S

Y =Py + BiX+ o Xy o4 S X + 7 +V
E(VI Xy, X; o0, Xy, 0) =0



R i P OwWE BHFEL o B2 mFAIuR R
Uu=yq+V

EGLR R CRLE S SaR Ch N R N R £
B SR OOLSH B 5 & Ik Fﬁ-(OLS omitted
variables inconsistency or OLS omitted variable
bias) 0

D3t ERFfE AT 2 - 5 RIS
(Proxy variable) » ¥ 14 /;J SRR RFE

B’ 3
m,ﬁ?/ élg
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(1) 12 82 2 §_% 4 (Redundant) = » =
EC(Y|X,q,2)=E(Y | X,q)
(2) v » KR HE T 4 R R e
L(a| X,Z)=L(q|Z)
~E q=0,+6Z+r, EH[[1E(r)=0,Cov(Z,r)=0 -

>4 X (NI %ﬁ/{,« "OLS][\’Q ‘; 7 ik l,'.),L.EI; .

Y = [, + X+ B, X+ Sy X +7Q+V
Y =(B, +70y) + B X+ B Xy + 4 By X +yOL +(yr +V)
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