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Exercise sessionL

Problem Y

Yet =QYit-1 +Ri +vite
un
-

Yet = h (LYie - 2 +ni +Vit -1)+Hi +Wit

= yit -2 +hi + &Wit-1 +Hi +Vit

= (hYit-3 + Ri +Wit-2) + LRi +&Wit-1 +

+ Ni +Wit

=gitituitaridien
-

+Ri +Wit

=..
= Lyo +1

-

-

Bias is driver by [Yit-1Hit] ,
Uit :=HitWit

5 Yiye-b
- ... I

Ey - 11-

https://goodnotes.com/


Yet -e
=
yio +1 S +Lites)
-

=
yo +(1+ wit-s)

=
ECyit-eYit]= [Yit-eUi] + E [yit-1Wit]-

*
=O

t- 1

* = EChyioki +(id(nits]
=Crigio] +-,eit-s]

= 0

- d an+0
if amume

=0 #[] = var [M]
&

= 22
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Problem 5

Yit = LYit-1 + Ri +Wit , hincid (0 , am)
Wit via (0 ,+)

Yio = 0 Fi

Derive car (yit] .

-- 1 Yio = 0

yet=Yi +(h)ni
- "

Wit-shs
.=Mito

·cow pr=
S=0 z
un

·lauw
=> car(yit] = o(aged

=>
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Problem 6

Yit = LYit-1 +Hi +Wit

Vit = Wit + buit-1 , Wit wind (0 ,Go)

Show that Yit-I is not a valid instrument,

but Yit-j , j23 is valid.

Automanians E[VitVit-s] :

· S = 0: [VitWit] = E[viE] = El (Wit +Wit-17]

= E[wit + 18WitWit-1 +5 wit]

= E[Wit] +26 E[WitWit-1] + b E[WiE=]
-
-

=2 + 0+6 = (1 +b5)5E

· S= 1 : [UitUit-e] = E[(Wit +Wit-1)A

x (Wit-e +SWit-2)] =
IE[NitWit-1]=Ne2

=b
= E(WitWit-1 +WitWit-2- 6 + Suit-1 +SWit-1Wit-2]

O
* -
-
=I[WitWit-1] +bl[WitWit-2]

+ bE[Wit--] + 8 E (Wit-1Wit-2]- -
=6j

.

O
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S = 2 : E [UitUit-2] = E[(wit+Swiz) (Witz+Sw
=O

s = 3
= 0

S =...

FD : ↓

Yit
- Yit - 1 = h(yit - 1

- Yit-2) +Vit -Vit-1
-

:=Wit

For Yit-1 to
belid it should hold that

#[Yit-24it] =0

un &-= E[(... +Wit-2) (Wit-Nit-e)]
L

=... =
E[Vit-1Wit-2] = bot +O

Yit -j , j23 : [Yit- >Uit] = 0 ?

IE[(... +Wit -3) (wit
-Vit -1)]

=... = #[Vit-3Nit-1] = E [vit-2Wit] = 0
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Problem 7

a)w6:

(it)+

=
FD :

~
1) (ii) =+Do
run OLS X
=

2)(i)=) twit
~

:= . (i)
94
OLS
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Exercise session 3 Cornel inference

Problem 1
.
Case I Ate =

1 + 1 - 1 - 3

= - 0
,54 -

->Spo = Y + 6

2+
b

= 5 -4 =18 2
-

O
=>SpOfatebias

.

= 1 = SE +HEB = 0+1 ,5- 0,5
1)Selutionbat-

D ECY? Di =1]-E[Y: Di=0]
~ ~

O = 3+5
-2+

6
= 0
-

2) Heterogenous effectSies : (1-5) (ATT-ATU) =

= 0
,5(1 +2)= 1,5

-

ATT = IE[Si Di = 1] = 1
~

ATU = ECS : Di =0) =1 = -1
-

E =

# (Di =13= = 0
.
5

N

SB : E [y: Di = 1] - E[Y: Di =0]Case L
3 +5 6+ 8

AtE =

2 +1 + 1 +2
= 1 ,

5
-

2
= - 3-

2

4

5 +6 6+
0

= -1 ,
5

HTB : (1-1)LATT-ATU)
SDO =

2 = 0 .
5 (1 15 - 115) = 0

ATT =
2 + 1

= 1 ,5 ATH= = 1
, 5

2 --
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Problem 2

Yi = Bo + B, Di + 2i
.

Showthat (yilDi = 1)-D
(D : -5)(yi-T=Di=

DiE20 , 13

② E (Di - B) 2 -

i = 1 Di = 1 +10...

& (D:-)(yi-j)= Diy : -Di-Ayi
-

---

·Diy Diy =N
~

i =11

Di= 1 We~
= 1 . ye + 1 .Yz+

+oYet....
= Ne . Y

= ye +yzt ...

·y=y=

·Di=E
= -Ny

Di = 1 => = N
,Y,

-Ne
~

·= =N
= Ni (Ye- Y)

.

HOMEWORK
N= Ni+No-

y = z(N, y +Noyo) =Q = (N-)(y -yo)

https://goodnotes.com/


②=[N(Di-ED-LDDT
= D-D
= Ne-2ENDNSe
=w
= N

,-

=>
=( - y)

↑#,
as Di = 1

To=
Di=P
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Problem 3

Yi = Bo + B-Di + Gi

↑ = y - yo ; var[] =vr(y] +c[] =

=
d ++

Set X:: = (1 Di) ! ,

vars())= Y(X : x:E(XX] E[X :xiJ
..asympt
variance

=>vr(71)
2i = y =

- X=5

=
~

~(E)
/NZIN

-

= (TWW-
-

Di= 1

-CEEINEEIN
-

D Di= 1

N. /N)
- e

A =(4)
↑ (NN [? E~-

)
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1/No -1/ No N = W,+wo
=

(yNo -1/No +1/n.)
*

x

B C

C↑)MAN +eIN
i

,
Di = 1

E =X D

=E
O

S/ %n)"
1/No-1/ No var((D)
(X

-N) ↑

- /N)
2 = Y : -XB)Di =0B= = y : - N-B)Di =18
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