CLASSICAL MODEL
Ass: E(Y|X)=X3 V(Y|X)=0¢%I, Prlrk(X'X)=k =1
Bors = (X'’X)'X'Y Y =PY ¢é=MY Xeé=0 onx 3, =(XMX) " X|MY

Z(X’ X)(Y‘ Y) _ Sy 2 _ 512 513523 .. S0
\/Z X;—X \/Z Y;-Y 27 Ix 61 T:chs 7R =r 2X 6 1- 523532 51‘7 _TUSJ'

R? C_1 ;?/f/—w [0 ] R=RL=1-+ire0,1]ifc R2;=1—(1-R?) 2=k

.TB — BLUE : E (B|X> — 5 Var (5|X) = 02(X'X)", Cov (B,ax) —0

Var (BI|X> = 0% (X[ MpXy) ", 5% = <& —unbiased, V (mx) = 0% (I + Xo (X'X) 7' X7)

Ass: Joint Normality: Y|X ~ N, (Xﬁ, o?1,) = RandSamp: (X,Y), ~ i.i.d.

TBIX ~ Ni (DB, 020 (X'X) '), W = (FB - m)' (o2 (x'Xx) ') (FB - Fﬁ) ~ 2 (rk (D))

e~ ok (T) W (1 - 18) BT (v ) (KB - 1) ~ F (rk (D) 0 — 1
[Hypl SignLevel Pr (Rejected|null) = Pr (1 error) Power=Pr (Rejected\alter) =1—Pr (/I error)
R:TB =, Fy = BSSpcfissunch _ Moghok G, — B, — (X'X)7 T/ (D(x'X) 7' 1) (FB = Fﬁ)

p
Bur = Bows = (X'X) 1 XY, attains CLRB, 52, = Z€ - biased, does not
. 2y o] X'X 0 o
1(8,0%1X)" = —E | glx| = l B . )" 2o/ ] Vit (O —0) 5 N (0,lim 11,7

:@%:hw{%ﬂﬁﬂ*%{%@\f%:%ﬂ$ﬂ4%5!@=d@@g4x%»
0 R

CNLR: W = nf88p08%0 [\ — % LR=nnf52 LM < LR < W,all ~ x* (rk (T))

Deviationd Multicol: Var (ﬁj\X) =o? (X[M_;X;)" _ o2

() (o,
Redund: no bias M:bias:(X{Xl)_l X1X503,, Both:Vtruef, Vest?

Heter:V (X), Var (B\X) =02 (X'X) X'V (X)X (X'X)Y, Bors = (X'VX) ™ X'VY - BLUE
AR(D): ei=¢eia1+u; Y=Y =(Xi—9Xin)B+u V1= V1= X183 +u
ASYMPTOTICS
[Asy prop OLSAss.Y; = X, + 5, {X;, 5} iind., E[Xie;] =0, E|Xie5] < 00, E|Xi> < 00 E[X!X,]p.s.d.

Consistent: 3 = 3 + (£ ZX{XZ-)_l (13 Xley) L 3, Ass: same + E | Xe;” < 0o, E [ X! X2 p.s.d.

Vit (B=8) = Vi (A S XIX) T (X Xle) S N (0, BIXIX] T BIXIXE B XX

N (0.24v (). %A;(\@ LAy xx] T A Y XXe?] [2 XX T White

y
t = fﬁ—%ﬁ@ LN@©1)  Fo=(TB-Ts,) (F AV (ﬁ)r'> (1B —18,) 3 (rk (1))

Wo=(3(3) @) (r () 24 B)r (3)) (+(3) ~+9) % hiry) - Wata

~

Y; = Xzﬁ -+ Ei, {Xi,éfl'} Zld, FE {X1|€Z] = 0, etc 812 = ZiCK + U;, 8?,

=)
Bpwis =B+ ( pPEas X1> <% S i;‘) L Birs — B asy more efficient then OLS
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EXTREMUM ESTIMATORS
[Extr.Est) = arg maxgee @, (0) Lem :©compact, Q,continuous measurable; = 30

Th1 : ©Q,samer, 3Qo (8) : 30y = arg maxoco Qo (6) , Qu = Qo, — 8 L b
Th2 : 0y € Ointerior, Qnconcave meas, IQy (0) : N0y = argmax Qg (0) , Q, = Qo — 020,

DM-typd:Q,, (0) = 1 3" m (W;,0)

Th3 : X;i.i.d., ©compact,m (W,0) € C°, E [supyee |m (W, 0)|] < oo REEEA NN
Thd :i.i.d., 0y € Oint,m (W, 0) concave, E [|m (W;,0)|] < oo LYY 2 g,

ThS : i.i.d., 00 € Oint,m (W,0) € C2,8 % 0o, E [sup \82’;1;;3@ H <00,0<E [82;,”65;5&’9)] < 0,

Ey@%@dNouﬂmgwmgmhwdyggm@—%)iN@ﬂﬁ%%ﬂ
NONLINEAR LEAST SQUARES
NLS:Ass: Y; = g (Xi, By) + &, {Xi,eitiiid, Elei|Xi] =0, B # By = g(Xi,8) # 9(Xi, Bo)
m (Wi, B) = (g 9(X;, 8))* I Beomp, g (X, 5) €C%E ’ E[sup ||m (aWz',ﬁ)lH <oo= [ f
w 9(Wi Wi g(Wi,
s (W;, B) = =208 (v, — g (X,,8)), H (W;, B) = 243 2 ) 2l (Y, — g (X, B))
Th2 iid., 3, € Bmt,m(W, B) € C% E[sup |[H (W, B)|] < 00,0 < E [s (Wi, By)*] < oo,
0< Ho=E[HWi6)] <00 B L8, b a(B-5) =N (0,Hy'WHy")
MAXIMUM LIKELIHOOD
M Ass: f (w;, 00) , wii.i.d.,m (W;, 8) =In f (w;,0) , K-L: 6pid = E [In f (w;,0)] < E[In f (w;, 0p)]
Thl : i.i.d.,©Ocompact, Oyid, In f (w;,0) € C°, F [supyeq Hlnf (w;, 0)]|] < 00 = Orir 2 0,

Th2 :i..d.,00 € Oint,In f (w;,0) >0 € C’Q,fsup‘df wi,6 ‘alwZ < 00 fsup‘%‘dwi < 00,

2 ~
E[SUp‘%H <00,0<i(by) =—F {(%) } < 00,0 5 0,

L i (Bars = 00) - N (0,1 (6) )

1

TESTSY = £ (9)’ {g— V- ae}lh(g) LM _ 9Qu' [amn}l 9Qn

all ~ 2 (rk (1) ex Qu =2 Y In f (w;,0)
SAMPLE SELECTION MODELS

bu

u2
Pr (y; = 1|z;) =: LPM: 2;8,, Plrobit:fgg’ﬂ0 _f;_T du, Logit: 1i = %O, LogWeib: ="

E[yle] = F (z:0), NLS : 5 (yi = F (1)), WNLS 1 3 slshiedls
ML : [ F (z:8)% (1 — F (2;8))" ¥, MargEff: f () 3, -met. Compare: Logit*0.5513

y; = max [z;0, + &;,0]: &;|z; ~ N (0,03) Eyi|z;) = [xzﬁo + oo 2lzibo) ] (:8,)

09 (z:8,)
) (¢(“”;‘,ﬂ))2 g0\ 2
Var [y|z;] = o2 |1+ A — -0 P (%)
wiei=oa 1+ 258 - () o (2

NLS, WNLS, ML TT[1 - ® (22)]"™ (26 (82252))" | Heck2S : probit — o+ (~27)

[

MargEff:expected (1 4+ X' (—x7,)) 8, realiz: 3P (z,)

¢>( 250) 1¢(y1 Zﬁ)

Miumcatedy; = 7,8, + i, &5 ~ N (0,02) f[yi|xi]:aoq)<160)MLH 2



