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(a) let's chat about it in class .

(Q2) Vassilis has avoided a very detailed explanation
indeed -

I'll leave yml to read it.
My only additional comment is that Dataset 3 helps demonstrate that 0lb

is more susceptible to outlying observations than is LAD .

Dataset4 helps demonstrate that both methods are equally
sensitive to influential observations .

④P : keep an eye out for the story behind these sorts of observations
in empirical work .]

Q3
,
Q4

,
Q5 SEE MY EQUATIONS BELOW



LQ3) ye .- ftp.attst.t-t.it
Given @ =

'

Hy , find explicit expressions for §, ,fz .

- let X = fi al where µ .

. . .

,
')
'

and a -- la , , . - in iffy , , . . . ,yH
'

'

'

= %EfI-f.IE Ef£ ,
where is =

iisia-iasii.HN
g) i. f-µ: It

⇒ I.=fIEaa If ?EiE IS

& fine ⇒kitties



REWRITING IN A MORE FAMILIAR

WAYNote that T If
,

In , the-D) =j. .
=TIE

,hey+
-TE51

ease do try to derive if not obvious . The only trick is to realise II.Zt =TE1

Clearly then ,T.IE?at-Ef=TfIIyE-TEY
Thus

, E-- EYE⇒of I II.He -E5
and &, . . .

on next slide
.



III.→ II. - I:c . E. ii.a.µ
what if we + f- TEJ in the numerator ?

i.e. Aff -- EIII e- this + Friis - III.Either
= g-t.E.in?--iEf-n-IiIIn.ye-TayI:.pi---y-pI



T(a) - fiver g. xp .ie we know that foi
'

X'
y ,

where

is G.andrank X =

-
The usual convention is to desire associated
(symmetric and idempotent) TxT

Latices
.

.

I :=x
'

X'
, referred to as a projection for prediction) matrix ,

and My :-. I, - xp'xYx
'

, referred to as
a residual - maker matrix

.

- We define ny÷ By as our predicted ( fitted y's ,
and I My g.

as the residual from the fitting operation .

In other words
, y = ya+ £ , represents our decomposition of y

into two (orthogonal) additive components , the first representing
movements in y explained by X ,

and the second represents whatever remains .



- In this question ,we have X= 1 where I is a T - dimensional

- A pa;= 445'x'y
vector of ones .

= fief I ' y
T

= fi 't Eye
= if

- % := xlx'xYx
'

= 111
' II
'

I
'

= 11T 'IT
. . .

"T

[ "

,
.

| ,

a TXT matrix where every element
is ftp.



- My := IT - xIxiYx'
= IT - %

= [
- It) - IIT . . .

-
' IT

- YT 1- ftp.i . -
' IT

/ ; ;
.
.

. ;] '

another TXT matrix
.

- 11T - IIT o . . I - ' IT

ofcourse , By -- II, -- 15=15 .is/.aIgIaiIInYsIpYeeEeeIY
and M×y= y- I -y=(yij , yij , . . . ,y, -5T a Txt vector containing

demeaned data .



Q5q We have y= Xp + I = yn -14 .

Show that TSS -
- Ess +Rss

.

Slept :y'y +illy+E) = yniy + sty ty's + EE .

Note that if'E why
?
It ^ =dM× × paw??oif I

i.

y
'

y = iffy + EE .

.

Step2 : Note that in = I'M
,
E =# if's = 0 if × contains a constant .

Further
, if if = 0 ,

then i = i so if = 5 .

Step3 : y'y - T5 = y" is -TF2-1EI
- 2

⇒ III. a of his
'

= IIII - a II. joy + T5
+ E.EE

⇒ III.IT = Eily, + IT IE ,
or THEIRS

.



0541 show :R! I Must .INT
let y*:=ly - is) , and yd*:=ty - 5) , still assuming X contains a constant .

sina.ie?--:Es--sj
=

*

.

y*iy*

Slept . y4'yn*=f*'15-51=5*4+4-53 - y*4y±Ef .
Steps . j*E=#xTx'y*Jr×e=y4 ' X' xlx'xYx')E=0.

Steps 42,3 ⇒ RZ = (5*15)
'

= 6%14,5+5 .

*
'

5*14*84


