
 

Multicollinearity

Yt Bot Bi Xitt βkXke Ut

FLUE O

Var Vt 02 homoscedasticity no heterescedasticity

or Ileus 0 no autocorrelation no serial correlation

and

there is Not perfect linear relationship between the
explanatory variables

Is perfect multicollinearity

for exp i a b Xi is ruled out

consider

Ye Bo BI It B2XZE Ut

If there is a perfect relationshipbetween it Xze
then

β X X y

x singuler
V B 82 x

8in 1 _Ex i ri

Rf ri 8,3 Indeteniate



p β Xt Baxa tut

let
t 82 2

Yt Bo β 1K 2 BIXE Ut
cannot be estimated

re arranging
Yt Bo 1182432

Ez tut

Ye Bo α X.cz ve can be estimated
BUT α β 02 B2

No unique value for the parameters

there may be imperfect relationship between the
explanatory variables

This does not violate any of the basic assumptions
the estimators are still BLUE

crop yield f rainfall temperature

output labour capital
grade f attendence study



The consequences of Serious Multicellinerating
Pot B it BzXzt tut

for 4 2

r i ri

VIF

Let Pi the coef of determination from the reprenia
of ith expt variable on the rest of the varable

PR 1

I
Ʃ It ExcF I P

EE
VIF



Variance Inflation Factor VIF

IF Ip

is

faffiffff res to

higher VIII Estandhieases

Multicollinearity Serious
i V Fi 10 An indicator of serious MC

ii t α F tests

high R2 high F value the variables are jointly
insignificent

an indicator of serious MC



Rx

Tx the correlation matrix of expl variables

4 2 Rx

Rx I 1 r

If he 1 Rx o

ri 0 Rx 1

If IRxl 0 serious multicellinearity

Solutions to serious Mc

i delete the variable Which contributes most

But Omitted variable The coefs et Var remain
expl variables will be Biased

it Alternative elimination methods

Principal components etc
But biased estimation methods

iii re parametrization

Impose data exaptabe restrictions

Example Prod Fanc Under CRS only are expi usable



Consider the following aggregate export function fora small open economy
In
Est

bi then
RYetkrefgyqg.me

are of
RWY Real World Output
international trade theory postulates that 5 so 5220

and B 0

85 1 1 9 following equations estimated using S4

model I

Inexpt 3.0 1.07 en RYE 1.10 RERE O GenRWYE
1.4 0.15 1 0.15 10.47

R 0.918 SSR 0.670

Model 2

enex 989,8 t

R2 0 917 5522 0.671

model 3

ent L
R 0.627 5523 0.679

Model 4

enExp t InRYE RERE L 5524 0.700



i interpret model 1 Is it a valid model to explain
aggregate export perform all necessary tests

1 convert the notation

In EXPE Bo Bienrye BERERE Be In RWYE'VE

2 individual significance test

t 2.008

3 Construct the null alternative hypothesis and test
whether we reject or fail to reject
Pi Ho B βz He B 2 0 133 Ha B o

H B O H Bz C H p 0

then

ItBil 169,750 7.13 2.008 reject Ho

Itpal 7.33 2.008 reject Ho

1131 4 0.1 a 2.008 fail to reject

β B2 are statistically significant
β3 is not statistically significant



4 joint significance test

Ho B1 P2 133 0

H at least one differ from O

S construct restricted unrestricted mode

In EXPE Bo B InRYE BERERE B InRWYE UE

Iunrestricted model
In EXPE Bo tut restricted model

6 use F statistic

Fcal RI RI
If1 RE

0.918 186.6

739s 2.80

Fear Fs
reject null hypothesis coefficients are jointly significant
ii compare model 1 2

1 In TXPt Bo Been RYt BarERt BeenRWYE tut

12 lnEXPt Bo B In RYE BarERt kt

null hypothesis Ho B3 0

Hi Bz 0



Fca REEF ᵈ

Sf 0.0041

so 4.03

Feal α F

fail to reject null hypothesis Restriction is valid

Model 2 better than 1

ii consider model 2

a test the hypothesis that the coefficient of Inkle unity
Ho β I

H B
1 calculate t statistic

teal shift 0.33

to 02s s 2.007

Itcall α t

fail to reject null hypothesis



b test the hypothesis that the loefficients of Enrut
and en RERE are jointly 1 1

Ho B B2 1

Hi o w

under the null we have model 4 so model 4 turns
out to the restricted medd and we have mode 2
as an unrestricted mode

since dependent variables are different we cannot
use R2 to compare models

Fral SSR r SSRU
IfSSRU

Foal 0.708.29467L It 1 102

7299 3 178

fail refEct null hypothesis
iv it is argued that model 4 is not a valid

econometric specification since there are more
than one left hand side variable

Model 4 is a valid economic specification There
is no more than one dependent variable
Dependent variable is Inexpe enRYE RERE

v is it possible to compute R2 for model 4 by usingthe information provided If no explain why
We can compute R2 however since there is no
explanatory variable we end up with R 0


