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INCIDENTAL PARAMETER PROBLEM

e Model
Yit = VYit—1 T Q4 + Ut
where
1 =1,---,500
t=1,2
uz ~ 1ed N(0, 1)
Ql; N(O, 1)

e Do OLS and IV
OLS uses 1st differential equation

Yio —Yi1=YWi1 — vio) + (ui2— ui)
IV uses, for this model, the moment condition

Ely;o(ui2 —ui1)] =0
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ESTIMATION

e OLS uses the moment condition
El(yin1 —yio)(uiz2 —ui1)] =0
and thus
E {(%’,1 —yi,00 Wiz — ¥i1) — YW1 — yz‘,o)}} =0
So OLS estimator would be

Sor s = S (yi1 — i) (Wio — i)
0 (g1 — vio)?
e [V has
E {yi,o{(yz,z —yi1) — (Wil — yz,o)}} = (
> 500, o
~ Zizl yz,O(yz,Z — yz,1>
TIV = 5500

D i1 Yiol¥i1 — ¥io)
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STRENGTH OF AN INSTRUMENT

e The first stage regression looks like

Yil —Yi0 = TYi 0t Y
and 7 indicates strength of the instrument.
e Theoretical m and R?
_ El(yi1 — vio)viol _ _}(1 .
k [%;270] 2
_ Var(my o) _ 1(1 B )2
Var(yi1 —vio) 4 !
As v gets closer to 1, m goes to 0. (weak instrument)
Also, R? becomes smaller (first stage doesn’t explain variation)

RZ
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PROOF
~ El(yin — vi,0)i0
= 2
E[?Jijo}
E {{(W —Dy; 0+ oy + Ui,l}yz’,O}
- 2
E[?Jq;,()]
Elay;
o — 14 [ 921,0]
E[yijo]
11—~ 1 )
— o~ —1 — (1 —
Y-t — 51 =)

9 7T2VCL7“(yZ'70)

~ Var(yig — vip)
~ mVar(yip)

(v = 1)*Var(y; o)
2 1 9
— (7_1)2 :Z<1_7>
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PROOF (Supplements)

Elay; o) = ElaiBly;, Oloy]| = E -

Ely;ol = Var(y;o) = E Var(yioleq)| + Var (E Y0

1 QL
— F ¢
L-—74+VGT<1—WJ

1 N E [0422]
L—7% (1—7)
1 1 2
)

T TR a-A -

Var(yi1— yio) = VC”“((W — Dy 0+ oy + Uz’,l)
= (v = D*Var(yip) + Var(e;) + Var(u;)
+2(y — 1)Cou(yi 0, ;)
= (v — 1)*Var(y;o) + 1 + 1+ 2(y — 1) Eleyy; 0
= (v = 1)*Var(yio)
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MONTE CARLO RESULTS

Bias RMSE 9
Y oS TV oS v TR
0 —0.5002 0.0040 0.5017 0.0900  —0.5 | 0.25
0.1 —0.55060.0074 0.5520 0.1059 | —0.405 0.2025
0.2 —0.6004 0.0068 0.6018| 0.1275 | —0.32 | 0.16
0.3 —0.6494 0.0139]0.6508 | 0.1501 | —0.245 0.1225
04 —0.7007 0.0161 0.7020 0.1860  —0.18 | 0.09
0.5 —0.751010.0281 0.7522 0.2395 | —0.125 0.0625
0.6 —0.8002 0.05060.8014| 0.3625 | —0.08 | 0.04
0.7 —0.8502/0.1063 0.8514 0.6910 | —0.045 0.0225
0.8 —0.8080 0.5558 0.8099 19.8141 —0.02  0.01
0.9 —0.9495 1.1511 0.9506 79.0939 —0.005 0.0025
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Simulation number = 5,000
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Shertzer

5,000

1 ~ 2
JWZ(%V)
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