S
METHOD OF MomeNTS ESTIMATOR  (MM)
. oul,\,\au,l,g CONSISTENT
pSH cPrLcleNT

ot Qddougs

equakes Samfltmw anH, HmM’ooL mas e
(pOPUlc.h'om)

WeWLMby e WAt MOMs VONAOMUD | GTUTITOMeLs
jov e veor  woded:
ljt,-= ("l g (1-72_ x.e '(-.e*
adin ka"aﬁl
M E(e)=0
) E(xe)=0 cvor by ener awd Wi
LQUON (3 WW) 0
e booud o ke MUE o o owd
A A
ok i< Yo - Prm paXe
apsomphons 1) oud 3 ane assumphiws ow MOMENT
TMEIR SAMPLE COUNTERPARTS AKE :



16
A
\)l . s Z& =9

2) ::—-— Zx*é‘,,.-.o

(by Hae Lsv o/} nbno  far Qa.u,\/lg CvVVUADLY
::\1 Hae c/x‘wttno( m) | e

g DM ok e MH  (oimede MH ot of OLS,
LuT HAS AN ASYMPTOTIC JuSTIFACATION



[
MEASUREMENT ERROR  PRonLEM.

Aoty megpued Wik st

M - eabtpun, GNP oo

e Gub}"."’bo{'w’a e . 0D VanoMeS  oud e UnobRL
o ( Lakuww ow.) Jo olew' b WKy Hanr Vol G2 W ot/ HAUM

AB am UUWL

A 2, be dbsewokows ow e Wbt 2,7

b Ye Ye'
2 = Z¢ + Wy

L
Ve Ye ¥ VU

Jwse Y V. meoswramewt TUeLs .

JHSUMP"W'-
E(u)=0 , E(w)=O
vonlu,): E(w) = O von (V)= E(v?)= 0/

wow (W, ) = E (U thg)=O cov (Vi ¥s)= E (% V)= O (t+¢5)

Cov (e, Vs) = E(WeVs) =0 = wvfiy us)=0
J:ﬂ ol €5

.« Wy, V¢ 0ne INDEPENDENT OF ZF°,vy.*



|¥
D E(u 2*)= € (W) e(z¢) frv exounple.
THE ecowowebnuon ol Lie o vrhwotz
=Pt
Butr
Ye 24 LATENT | ONLY  y¢ 24 O anjou AL
Lﬂlc: lﬂt" t Ve = UJv*: Ye - %
2= 25t W = 2 =2~
(Ye-ve) = pot prl2e-Ur)
= [‘,l-l- P"Zk* V'L_-qu'*

\_W

MoDEL. ¢ Ye = t (2 2Ze t &

Whte Loz Ve —(ha W
WE (HEWK \F WE AN UsE OLs:

1) E(g,)= E(V- (53 E(u,,,) =0

o) voa(e) = van (V)¢ (‘7;2' voa (Uy) ~ Ao cov(Ue, %)

= U—Vz + (1)2'2' G‘u’l



2

th | W%m W’)SI«SMM
whak fe vx mms%mwaw% w e

o de L’

1

v (24 8¢) = E( (2¢ -€() (e - E(%l))

. E((ét—"‘ z¢) .2 )

- E (2{,‘ & u.,t,}: E(Z;)Jr E(u«)zz{,
[l
O

toouvw € (24]

= E(u’t [ Ve W T""\-)
:.—..E (Ua{ Vﬁ)— E(u,kuﬂ_ﬁz.)

= 0 o E(utl) : Pz =

l
= - (bz'qu,

WI, ﬂlp W F@( M\M(A/Ma,g/'r e OLS MW-

T do it wealt, Mak i fae modd
Lde: (BI t (Bz,ylr'l'z{-



ba,: TZ Yytﬂt - 2’,)(*23{_
sz\:“-(zyz' 5 2.*' Z(Xt—-)'(_
) t’] (5 — )Qt
wie twr wandt s
. N w o moddd
[ PL* o (-zl'_Z)e,l_
Z(;t_i)l
lim b, = =
s b2 = pa t piw T Zlee2)e
i
P L 5 Z(Z_;.-E)l
:())7, - (5"“-“'2
u—z:. > OL S ff'i"g-[i_gjgrgrew
£ B d |

2(1("2)2 3 The
Sounple VO of Z

aamd
Covn/anogh 1O Hae uopeta ol
' soan OF 2 (L.

aM
b"l‘n""/ bQ\Jo{« W AL ¢
LS.



oL

THE INSTRUMENTAL VARIABLE (s) (1V)
ESTIMATOR

=
L

DEh REPLAE Z, (Hae 2equessi) WTTH A VARIAR
SUCH THAT T woulLD bE

. UnGoltelated with the 102 team

v highly  nelated it Z¢
So Waok:

A n
Lzi-0 © 7Z(y-p"- pi'z) =0

-—

‘LZ)({;et g & T Z"f(\le-(’ “["z Z¢) =0

v
uhee x. s Mok veuable oud 3 .,,' ane e

TNSTRUMENTAL VARIABLE ESTIMATORS OF (p owd (b
Hponomage - T é‘,"w ¢ Z2, '(\5;“ ¢ By

Z¥%p" + ZRZpr = 2%y,

b aW: Flle® LY

P2 Z('&--;(—\ (ze-2)
ANV

4 ‘31 - — B;‘_




22

— (:,‘""au.d 6;“ ome |V eShnoton.

e daete l\w W{Sluq? :
A v Z Xie=X t
e S

Z (%) (22)
Ph'm -'}‘ Z(kt';)ﬁk B

plim L Z (% -x)(22)

Plim (@,w = r,,, ¥

L . T 2o
W L3(x-K)e —> e -€0w)) (0 -€Ced)| = cou ()

-~ T
o 435 ¥ JeeZ) SEf(eei)(2-ed) -
=00V (%, %)
by sumpliow oV (X, L) =0
e doncde o (xg2) By O, 50

0
?Usz ) PL “ e = [

s CONSISTENT



23

he fficioncy of WV demds o Hie cuoice Of M msFuument.

twe MORE 1S TH
REGREBSSOR THE LOUER IS TH
MoRE EPRUEBNT IT IS,

E INSTRUMENT (ORRELATED NITH THE
E VAR OF IV AND THE

opprosmatiy, (b M (en ot Limik Th.

whens Vm(ﬁf’): T —

e Wmolun Qv (X 2¢) e lowder Ko douonainaior —>

a\V

= v&‘,(P,_ | decuases

Wnup mot'x  wotohou ;
y = Z(g.-ra

e cdaose X quch Hrak s a(T%K) k1 X



x| xl
Plnm “'_F"E' =9 oumd Pltm it ZXZ

S é«‘w'k amd wow'nqul,o/u

{
Je demote F\iw Z'I:i = ixy

ot

( !
bp eosily dewve 1V pumJlhply Y= Zpte by X

)(l\f = X‘Z(b v X'e

| |
(5.. PlflM :'-\——Z = Pll'wl X?)_f . Pltmxa
[>° 2)(2 = é‘”‘ - O
(5 = (sz )— ny

Ut WV estiwmaton:



35

v (x2) Xy = (K2)7X (2pre)

='2) " x'z ¢+ (x'2) xe

— P: + Q(IZ)_‘X‘Q
i N N . x‘z Kl : \
plivv f}"' = & + (Pl""‘ -—.-r-_-) plim _X__‘.%_
= B Zx-; O
= [P
/Mmomee of (:JW
('2)" ¥ e x(x'2)”
=Q\im )-d?z) (pllwn sk @IIM )
: Pll‘Wl -';i-_—
i 2*3 qu z):-; . 0'2
eahwmaieol 0w

A

b () &% (2)" i (2%)



2

et Q:,-'Zr;“’)'(x-;ﬁ'_)
T

HAUSMAN'S TEST
- Q Sthzi-Mou besh | |
— fut v pwmw& of wrolen b Q-me
wnd 01 1. i} modsk i well Speufied,
Ho- P‘im‘l‘f' Z(ZQ—f)e =0
Hk: Pl;w\ ‘-T'L Z(lef}c 40
ldz-'.l (S He OLS Wt (vmpo b 31.‘|V\A‘!I.O'Q/Vb“aﬂ (]L.H(ywwff,

frowa le.
r_r.,.,wdm e wath b (0LS) S fmwmbl.b}ﬁ’/m}')

. [é’lv 'b]| [";‘V([g w)-w‘; (B)]‘l [F’“’—b]

mdsn Ho, m ~ X'(q)
i
Ryyech Ho Whaw m > ovition vadue o X (7)

(MPORTANT : FOR POTH cOu ESTIMATORS USE SAME ¢ °



{.

How DOES sSihAE ESTIMATE BY (V .

‘t)kz d + Y’z e t Ly
wv (2e, &) #0
Cowider st Xe  aude ok 1) €0¥ (X, 8) =O
sl D cov(Ke2e) 15 " HGH

9- STEP PRocEDVRE .

2= okt o) Xet Uy (Sete XK= {/1,%«]
\ R
gkt fled  vetue oF e domoted by Z¢ M
v 5= %) K2 ] = Xdou

N - "
o dog <[4 dug,) et 27 L 2]

) REGREDS Yy o 3,5 N GEAD oF REGRESSING

Yv o 2¢ , 42 Tum Mt pegemom:



o |
-1 .\ .
} A [z‘x (x' %) - 2] Six (X'X)T XY :[

-

B AND ONLY IF
Boot T hane eV

H/WJCQ/}@
oud  TAL lMW 'Ecam W bz /’( |
- (2'%) (K&)QZ) 2>< (;X) XY
A WV | | N
= (Z\XJ?(\\I :—,1} va&npm%at’(

‘ ‘ S loarT+
Thany 2P eh wotow (,7 IS Two Shepe

S | 15(,3) vﬁ"w I& 25 s Squene



