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④3) y= Xp -12
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A2
,

A3Rmi

. Model I IA4M us
.

Model I IA4R) ( Assume of is known) .

(a) The researcher has 2 estimators :
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These are the variances of the respective and Glf estimators under Model I !

The GIM theorem tells us that Var ) - Varlp.es/isaP.D.matixnnderAI-A4bM
,

i.  e. OLS is BLUE .
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firm Ho : Rp=q
vs Hi Rp I q ,

the researcher can  use either :

- I

Vous :-. HI
.

- as
' f R if ftp.ial or

- I

Vas:-. KI. . n
'

LR %xixtisixlx.IR/KE.-g)

but  if Model I  is Great
,

then the test based on Vous will be  more powerful
lie . for  a

given six  a
,

the
probability of making a Type I error will be lower with Vous) ,

Lb ) Conditional on X
,

Var a) =  a
'
x' rxlx 'xY with a of -

- off + of
Var a) =  a lxtiixjtxtirsixfxtiixj

'
=  a / as  "  " s 4=0 re

with rent to
,

of ) for E- t.it

These are the variances under Model I ! The GIM theorem tells us that tarts! - Vulpes) is1
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but  if Model I is Great
,

then the test based onVegwill be  more powerful
lie . for  a

given six  a
,

the
probability of making a Type I error will be lower with
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Intuition : fay Xi  EN µ ,
E) for it

,
.

. ,N with o

'

known
.

Consider 2 WE s

'

for µ : X
,

and I

land
let's assume a ,=E=n* in our sample)

Say It
. :µ=µ .

Hi .
. µ =µ ,

> µo

We can use either of 2 tests (of size 4=0.01) .

i ) Reject It
. iff a

,
= at

spot 2.33 or
,

FTR Ho otherwise

Reject Ho iff I =

of
µ + 23345N ,

FTR It
.

otherwise

Even though both tests have the same size
, clearly test has a higher power

!

µeµres¥sbeing driver by the lower variance of the second estimatorrelative



"

Ragvir , I don't understand your previous slide .

What's
to"

the intuition for your intuition
? !

"

Ans : Let's work out

%,
= i -4×14 . -ii.no I Am) hi?f¥I9= I - PI Xi -µ , l µ . -µ ,) + 2.33 r
= I - P (k¥41 Hoth) + 233/1--17
= I - Fz I M¥4 + 233) where ZNNLO ,i) .

I
zµµ÷µ .) + a. 33) where 7N N6H .

Clearly then , p IN 7 % , for Nsi .

(Note : if this slide is also hard , please review TypeIII errors ,Size ,power]



QUESTION 2





KEY Our choice of A2 ,meaning a specification to include a lagged dependent variable , together
MESSAGE

with our choice of A4 ,meaning a specification to allow autocorrelation , forces{ a ↳1µm of even the weak, form of µ, that is needed to www.ih

Consistency of our estimators , meaning even
A3Rsm

.
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QUESTION 3



QI . GAUSSIAN CASE

RACNR : yi-x.pt G. for iii.,N
where g.IX NL9V) with 0area known ; dim4if=k ;
t is an Nxk matrix sit

.

rank43=4 ;

and X Is .

let y÷Iyy . . . ,yNI!

Find

put

Vossius : Al
,

Ah
, A3Rfi , A4W ,

A5W

I



4) HE g. x) = It xp fairly ,- xiptl
=µii%i" expf.fr?ItsixipY/ .

llfiy ,×) = Ci - at II.(y , - xip )
'

, for some constant 9 .

slfiy ,D= III. xilyi- xip)
Define fgmirs.tt/pqmw=iyX)=0 - ①
That is

, II.xiyi = II.xixipqmw
: fqmw== (If if'II×iyi



APPENDIX A : 5%

Typically, you'd have to also check the foes .

Question doesn't

require it apparentlybut I feel you should see it 7 once and at least

for the Gaussian ease;

ftp.lfisi/=-IEixixi
Given Oare• and rank4f-K ,

d
,{-I ¥4 xp? } a 0

for any f , where d ,f.} represents the largest eigenvalue ;
this confirms that LIFE

,
mine ; y ,

X) = mpaxhfpiy ,×) for any
p in the parameter space .



4) Define ftp.y.x/--?IIyixipY
Then

, %, :-. argmipnslfiy.li/--...--fNEixixifIxiyi
^

= %
.

MHE

Since we have 4) Al : rank =k
;

(b) A2 : y ; x.fftq with E =D
,
i =f. i. ,N ;

4) AsRfi : X I E .

4) A4W : EFEEYXI ! vIn ;
the 61M theorem tells us that %

,
m⇐=p, is the BLUE for f.

Indeed
,
since he) A5N : EIXNNIO ,vIn) holds , pqmw.is in faitfothepB.hr



91 .

↳Gsnc CASE - part (a)

B.

i.

(fol s not necessary i would have to use quotient rule , I guess .)



L

This is what " iterative solutionon a computer
" is referringto in the

official solution .

For a concrete example , see AppendixB .



APPENDIXB : Newton I Raphsonprocedure

and



part (b)SeeVasilis
' solution



APPENDIX C : TYPICAL USE FOR LOGISTIC CDFS
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