
Heteroskedasy → Var cu IX ) =/ constant

AA consequences
1) paganbiased ( no violation of MLR I - 4)

2) But it will require a different calculation of

Var Cps ) → Var ( Bas ) formula cannot be used .

Varcpnj ) = Ei Lxi -558? ( hetero)
¥

rather than Varcpnjas ) = OI chomosk . )
SSTX

↳ since we use var Cps; ) to test hypotheses
our t- test , F

- tests will be invalid ??
• How to detect ? ? → BP - test

,
White - test

.

Motivation - when we have hetetosk
,
Cor CX

,
ie') fo
od

1) BP - test → tests corcx , ii ) Varese's

stricterm2) White- test no w Cor CX , in ) S Cork? NUTS
see P . 102 Cor ( Xixj , it ')
for so

,
which test is more likely to find hetero ? White?

the short form of white - test .

• Bk we are testing more than i hypothesis tests
for BP s while → use F - tests

• Also f - distribution → Xf- distribution as n -00

We can use LM - test for white- test, BP- test
as well .

Ho : no heleroskedastioity
Ha ! hetero skedaslicity

* Remedies → if we And heteroskedasticity , what
can dreogr?ess y x. x. . .xrj-robu1) Passive way → use heteros kedasticity - robustStd

. err.

2) Active way → transform the raw data so
weighted - least squares .that there is no heteroskedaslic.by.



Hetero - Autocorr - Muli Collinearity are the
problems that we face all the time in
linear regression .

→ a) know what they are , their causes
2) Know the consequences

→ Bias ?

→ Efficient? } Hetero 1
Auto

→ § not biased
Do you also know that no but inefficient5)=std bk variance not nginniun

→ if we use incorrect Std .
err

.

,
then

all in#s will be invalid
↳ t -test , F-test .

3) Know how to detect

3.l ) In theory ( Hetero )
Hetero → Cov ( Var ( U) , X)

- O

COV C Gi
, x )

- O

↳ BP - test
,
White -test

Axl, 3.2) In practice ( Hetero)
A 510 rejectestate hottest rs BP - test ( P

.
100)L#⇒3.90 Ho :cHoffa o

° 11.07 Ha ! HeterosK
• 5 explanatory variables in covcii

,
to

the equation .
So
,
d. f . = 5

• Do we reject Ho ? ? fat 540 level .)
• We check with the Xf - table with
d.f . -

-5 and prob .
= 0.05=7 11.07

fix ) o so
,
we reject Ho : homoskedasticity at 590

p
5 ejectlevel and conclude that we have heteros!

\ esta white no white- test↳¥¥ chizcz) = 25.04 Hotdog-2%9×9×3=0
no correlation betwe¥CovCU;y,y4=o
and X or interactions of X .

Ha! heteroskedaslici .



note : Because MLRI - 4 will still be satisfied , pas
will be unbiased under autocorrelation .

3.3 In theory C Autocorrelation)

CoV l Ui , Uti
) t O ( cross - sectional

To detect data)
^ COV C Ut g Utt) t O ( time - series data)

'Qheptodtata't
"

no autocorrelation

µ
After?!!! ? * atehferoqaisb, faret time

. me .mn?aathTnngEhc .
u.ci A

tests

② → → ARV)
'

'
'

ii
. .
.
. tire

Ut -- put- , terror
o↳8 observation 4

something likeHo : p - O (no auto ( serial correlation) this may beHa : p to c auto 1 serial correlation) caused by
specification

steps : i ) estimate the main regression error⇒ e.g. add
Yt = pot 13,Xt t pzxztt Ut XZ or X3 to

2) Obtain ( predict vie ) from step ,
the model

.

" ¥e÷÷÷÷÷÷÷÷÷. ÷:
4) Ho : f=O ( no autocorrelation)
Ha '. f to c autocorrelation)

③ → → Durbin -Watson test ( DW test )
4

In this d = ZEE ( it - it -if of de4hClass
, - since - icewe cover Zeit ai b

> ways to detect .
to short way f -- I ieoue , ⇒ deal - f )-

pIi't
same f as in the

reject Ho or or
reject Hot ARCH test .

→positive go as
.
→ negative
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