ustrementold Updinkles and  Causality

We WW( ettounter  Pup taries to Mfg/.we
0 endogneity * y —= x

observed mﬁmswp befweon Y omd ¥ 1S wt  iadicabve of‘

@ omited \roke bias

/\A

wlss 2 & mdude W oo el obice) re,vawsh,.\emﬂ\\z
WX"» e M\mw,gf %"’WNAV% rlahwagaip

@  measwemad e m the 1V
suppoSe K1 measured i, o, suda that ¥

g e p (et

Fpor popm petE T porpy TP o F[?"“'ﬂ 7o

= XU

2 1



nchomendal Vanade wodds ere dusigd o cotntemt ol DF tHeese
fureats M%/Na«cz.

N nehumadsd yoriable is @ vaeable  Wwida is cotelated (i e

S

depuedud pcode DML Horoga W dagendund Voriclhe

=~ / ’Ww(’"" ‘&iv\wﬂt‘ X,

-
Lo T
¥ 74

D w&WW Verable moddd uges e IV o predict X, o uses
dag prareivn to  model Y-

wa&uwfowi»g) (DCT
R A A

kgt R e

K

1

i e Mchumontad  varadle -
& V,wwas x, buk des NIt

PMMLA/ Y W&PJ‘W Y-



An instumund=f Vimalole w«lzﬂ Prtd/,cfs X usn"aﬁ w

Wila % w hed et m%&samﬁu%(fmmw"

grprpicpar vz
g per pla, +mz't+°<z‘“’) [hwé

= u"s“Z""%w{‘i

| L

a%z / Frgp, the elefinlup e

e, |

%Ww s }M“u .F’%

A Model |

T f‘UA) ‘uf Hie mctument 15 “V\A‘% WJ,M\% a%W (qg nm a %UJ
o notumd oxeawent ) W Wed g cantels |

x‘%*&‘*"*?

y = [gof-/s,i+£ wOmd OVB des mot weakt A
Pv@"b‘{,w\ be @uge w5 nt

W*M‘JLM it %‘L\"}(

2N\



This mededd s oalled ‘4_‘7/\0~5‘ﬂ?(, least- sppasres” o0 2SLD bedause of

e o s it ”f e VW (f:vs’r prediching X | Hum Using
X o modd 3>

Howerver, o don't us(-m,%y have tv  eshwoie \»a spshuhinny X wato
MWM fW*j\ (n ’Fad‘, %msmuu& olde 6 rum:

A<~.

4= 9o S,z + 5w

o A
oaleulake. '[5, = 6L/ Ay

ik b el ol He sudodd ems Mot st
A 5./,
e (p) = = /J

ond qu U e sreond sty o,kalu, WS peodive:

se (1) # se(p) od bi%



The ey cghmm{% stielad  OLS  poted

Rl e .
is - ' A= (xx) X{fg/
ety ] F TG
PTG e
[U” s 2] [@(")ﬂ "15] N R SR W
- @) fee"x (k) » P p 0 He
RS [p ] =60 e

a2 2 oo
= (xN 7. mv;;\—_—;z’il

The 25L5  podd IS not W@Ma a{fﬁfmf, gt that S Z5LS
assd D': F Uses The  Mgwumont — PMMJ vawes sf’ X rote—

Ham Mae o (wwg) valres of K -

eshiaie of g2  Dasidson 4
L f MMWLWM p?'bgk
Q( A X) < wndy  hemosledashety, T

e ?w = fe PV"J”/%“'V‘ 0(/ ol mshutents W onto s WMM

e X P = W (wy W

vy thot ol cuons wuporends of R dld b et 12 "



Nok olso Hof Wi vdlves of% W]CW‘A

N

y- Xp = 2

oud  NOT froen
‘(J’/PWXE:‘&‘;'

uM@[lf WW&SHGM) "Hu/ \‘C\/ 1S @W»—\ b.\}

o . ~ s
Q(’?W )Q-l Q(/ P, RS X) (XJ P X)) ’ CDWS’M 4‘ Mo Unawan Pg? )

A

e B some eshiale v‘f’ ey Cw)\/m-?mu(, For toute's
ooust WV s udd be

bt e could wmole  offes oS



Impprtand = ZELS T Consigesd-  wor Mczsscwba Wi brged v smady
Mf; CW\&T%Wba 'S W‘&‘imﬂﬂ? FW as #ﬂows .
@M‘a’ém, 4 Madémw 2004 p.216F amd Ex 8-(0)

The  wemnt  condihsn 7(; 2515 TS

)i'?w(g*?wx;{é) - O

‘{;« wgﬁ;{mu,b We vied

Q‘v‘W\ X :
3;\"960 % X'I)W ("(3wa X//é,\): o

e
T CON by wW'x2) = 0

oy %{NWW)"’W/%; = x'w (w! w'w)f(ww)’w X

plme

—

_ PQM/" ‘ r | | -t ] . ’! : ! A _
M@’,\LXW(WW)W%~*AW(W:N7W‘XF e
[ - i I ;o
— - t . (m fl J - =
1 -1 PQJM I A _
B Sx‘w /Ew’w KEY: W C‘:}’VL[S ) = °
e . ~ \.\\ e I WW W
Mow  Suppoee ,&\ot p o ovits) Then
' — SO



Bk wLs
is olse biesest (ﬁ} Agrer ‘ﬁ/()'ftl/\M 2060”20’7{\)

Pase = (XTy x) K Py
T (04
Poss b W Pex) K £

= ()}' ?&ﬁ )—' [Zv( + k{):{/?,}/ s

= (AP x) Py %



W bothh Hue treatmunt  and mShumiu s o hvu@ WE  (am
ww& O Cg\o{ctﬁdfaa 5‘”‘/{’6— 'ﬁzw l?ﬁ v C%hw\am(

td:/%,,*ﬁ,)( + =

'X;: dy +dyd + ¢

A ik R WA
% S\(A%q;

M wolke s as

Lol o] - [olae] [ 1-I8] 5

Ser—

R e R D

His is the so-called M pld egwmater” B ¥ A pprepriate W

d 1S Wm&a @SS«%M@( suche st }Q\ ond d, o ok Su%f
%wx piitd  Vivable ‘w\\a&’



]

Under some Condihons | 1 WSS Cn e wkepeted  as  eshmates of a cusal
relahsaship - U\vgmr ond Pisdie “y.)  pis))

b g (4,2) = M oot opome of © i Avertmants d ond
mshumend = 2|

N
! —
[ReP M vy 12S (
! T e b} ~P ______ s,
Swﬂﬁo%c Haat
7 ¢
mJ z\dﬁ(dii )’>) %L(dowov)dib doL%-—ﬂ— i [.VWWM&]
Where dj;i 2 dveatad stats of  gesen & v 27

This 53 Hoak outiornes § {oebwont osgpmasds 0 rondondyy assigie s
Nok, ’Hk.&'i’ dib omal del; _‘L— %( —r “KAQJ’} QJS,) \dl‘_i%;l = dlzifl}_’:o e

he WW 2=l o 270 dus Mok M{‘W.w the L’&{uk »f Y oA

if e, tien Elyefznt] - yelze ]

[y, e 1yl ] Eliclde,©) [2=2]
° Jm feokd for dats srep:

)

- [gwhﬂ/%“v D) ] /

(,yfédrte\ dj{f@m% i 47\ ok EFO Oue> p
o Cowsak ({{M o 2 on Y.

A1

!
|
i

2y, (40) = 9. (1) =y, [ordusin |
Mms‘mw\u}( M/% .:,WVJ(S (j '\MW‘*%U d



Bl E[du-do 0] [Pt srmge ] S =

%(S :}m\’ SaMs Hrat M,(«MW acfwwa pmm Hee Wi-

E d“j -doi Z 0 \/ i’ \10@. dw’d()c £ 0 VJ EMM»UWWL iMSf’YWVWMJ

[

/H/\@ MWW OWO«VS Mresses / M otac/‘cobs‘gt;) Hoe [.M\\wcxi- a{— H/«,
st

Then

el 73 - € L] )

(¥ = L =Y | de Sdoc
’ £ [a:lz (]~ & [o] 2-0 | [H,L U 7 ]

fue effect of e Aeodutond  d
MW%@&W%‘MSW
Move A CQ{JWO’N\

[e dy, =1 owd dy =]
'H,CLS 1% CD/QQ@J W ! [W/Q Cwe,mg(/ WW @h[u)f .q
L tldec-d-Elylu-9) =
A [%'oi"*((j”: ’\jgg,) d: /2 :l:{ - E[ﬁol + ijw 'ﬂuﬁu\)d;’ j Z = c»j (@C&L&M)
- E L—gué *(%u '(j(?dydu;] - E[ymf‘(f{,g - Zfo«.’.) do‘j ‘W”u‘"%
- B[ g (@i ) ] = 8 Lyee Yoo | dindo ] pLacndc] (uminss

W@M/a, E{dt}zcﬂt{r {[d{)%{:ﬁ@j = E}:d.L ~dpl | = P[ i 7 dﬁij )
&nj’oe (,“’)’ E[ﬂm '—30( }d{_]’>‘d\0;j ‘ /




-wr»“gs"ﬂ"“d?ffff f-quum
WMTGEM%%fwwﬂ\@WWM
e ffer buk ove ot fradcd otlundse (A+P, 1e1)

Thet is, LATE Capfires the c{@t vf e Yeest o0 Hine whe  axe
mved by e fradwed
Ths addes g dlafrers' aud omancs werofaicdy of e wehumst

Z] Wi Wﬁp:{l ({MW mshumeeds i o 25LS NOM
He  eshwmale o,F {g' s X (Wt x Ts mchumantc ot @a,

%:}' i ’bzé pal Y :{304*[3‘%) ) {é\' is a w-wgb&fié\ ,' LATE
with weiglys  guien o Huo Shendtls of At shumends

E Witk diseeoie. Areodinbints | EO, Ly 7 Y? § el Ho LATE o Ssuwn 1o |

W ore 2% 2 ¥u) / g oy o

a ol o
VNI S A

@fv»?;f&; ame VPrschle i‘(l). ?véw\w()‘



