
 

Goodness of Fit

thgwyagod is the fit of Y to the scatter of observations
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we have 3 different distances
1 Distance Yt from origin o
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2 Distance of Yt from its sample mean
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3 Distance of Ye from fitted regression line
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Distance to use to form a measure of goodness
of fit is variation of Ye around its sample mean
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f y't't E UE divide both sides by EYE

coefficient of determination R E JE Eye
1 EW Eye OE R's

R2 o observation points are scattered around
regression line purely randomly

R I all observations are on regression line
perfect
fit

Low values of R's a poor fit of regression

High values of 122 a good fit of regression

R 0.99 t maybe a good fit
spurious regression multicollinearity
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R2 ryy Fy does not lie in interval C till
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Finite Sample Properties of pot B
Define a variable
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For Bo
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Ye Ea to Yt linearity

we show that Bo 8Bi belong to set of linear estimators

For unbiased ness of Bo8 BT

Let BY E c ti Ye be any linear estimator of two

go le regression coefficients

Yt Bo Bi Xt t Ut substitute this into

Pipi Cti Bo B X t t Ut i o I

Cti Bo t Cti Bett Cto ut E pi Bi

E pi Bo Cti t BI E C ti Xt



In order for B to be unbiased

Cto I E Cto XE O

Ct O E Ce X E I
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a text at X t E XE E XE l

since at EXE IEXE Eat Xt E XI IE XI

Eat I F
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since ato T t Fat
Ato Xt E Xt T t Fat F X E at Xt I

at i satisfy these conditions of unbiased ness

the least square estimators Bi are linear and unbiased
estimators of Bi

For efficiency
Bi pi t E Cti Vt
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HW Show Efficiency of Bo 8Bi

consider difference b w Bi r F
Bi Bi

letiggatil dti Yt

off 02 E at 12 t 02 E dei t 202 Eat i dt
1 0 I

a to d to T I at d to

T E dto X E at d to

Edto E a to E c to i i to for unbiased ness

at dto Xt Cto E X tato Exe so

since Execto EXEC to X E EE
I 8 Extate I



a to dtc O
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at Xt E at XE E XE E x I I

since ate T t Tat
Ato Xt E Xt I T I X at

I I E aged
Hence at satisfies conditions we have noted before
Thus Ls estimates are linear unbiased 8 efficient

estimators
Bi are BLUE best linear unbiased estimators
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Estimating 02

If disturbance Ut were observables a quadratic
unbiased estimator of o it would be obtained
a s
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since Ut's are unobservable we need sample counter
parts It

Ot E 2
E JI since E T É O

82 E IZ T FY Bo Bi Xt Ut

02 E at T Kp
of explanatory
independe variables

YE Bo Bi Xt t BaZE tut
T 2 1 T 3



HW show that 82 is an unbiased estimate of 02

off 82 XE ITE x et Gp 82 E XE

interval Estimation

for Bi i oil

PCBi Gpi t t 2,212 EBi E Bit of t t 2,212 t d

for 02 T K I
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Test of Hypothesis
Ho Bi pi
Hi pi t Bio Reject Ho if Bi Bi top tt 2,212

or

p a pg RejectHo if Bi Bi Gg 2 E z a

or

pi pi RejectHo if Bi Bi 1839 tt z in
T Bi Bi Ep N t t 212

N t T z 212

Test of Significance will be in the final

Ye Bo B Xt Ut Ho B O

Ho Bo to Not reject the H p I 0

Hi Be to Yt Bi x et Ut Ye Bo



Ho Bi O reject to if
H Bi to

t BEtop 7 t t 2,212
or

H B i do reject Ho if
t pi lo pi S E T 2,4or

Hi Bi so Reject Ho if
E Bi lEpi ET 214

YE Be B Xt BaZe tut

Ye Bot B Kt 132Ct Ut

Hc p 132 1 constant elasticity of substation
lets say we have such a hypothesis

Ho WoBo w Bi g s se sp
restricted

Hi WoBo t W B t g Ss ro s sa
unrestricted
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p of restrictions

we reject Ho if
O 7 Ff T 2
for test of significance for slopeof coeff pi
Ho B o
Hi B C

O R2 L R2 IT 2 Fi T 2

this test is equivalent to t test of significance
Joint Test of significance


