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Purpose of Regression Analysis

Estimate a relationship among economic
variables, such as y = f(x), quantitatively.

Testing hypothesis

. Forecast or predict the value of one variable, vy,

based on the value of another variable, x.
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Assumptions of he ipe Linear
Regression Model - 1

1. The average value of y. given x, 1s given by
the linear regression:
E(y) =B, + Byx
2. For each value of x. the values of y are

distributed around their mean with variance:
var(y) = o2
3. The values of vy are uncorrelated, having zero
covariance and thus no linear relationship:
cov(y,»y)) =0
4. The variable x must take at least two different
values. so that x # c. where c 1s a constant.




One more assumption that is often used in
practice but is not required for least squares:

5. (optional) The values of y are normally

distributed about their mean for each
value of x:

y ~ N [(By+B,x), *




E(y[x)=B,*Px

x,=480  x,=800




Hetemsedatic Case

E(y[x)=B,*Px
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= QXIS (error term) 22 W T (disturbance term)

e y is a random variable composed of two parts:

@ Systematic component: E(y)=E(y|Xx) = f6,+ [, X
This is the mean of vy.

@ Random component: e=y—-E(Y) =y- -5, X

This is called the random error.

e Together E(y) and e form the econometric model.
y=pi+px+e
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22 HBAN 2 Y
e Error termO| =X|o}= 0| &

@ HYHHol L2
Unspecified factors / explanatory variables,
not in the model, may be in the error term.
@ 2HIY 2

Approximation error is in the error term
If relationship between y and x is not exactly

a perfectly linear relationship.

@ dHE=s2 gold
Strictly unpredictable random behavior that
may be unique to that observation is in error.
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The Error Term ssmptions

. The value of y. for each value of x, 1s
y = P+ Px t+e
. The average value of the random error e 1s:
E(e)=0
. The variance of the random error e 1s:
var(e) = o = var(y)

. The covariance between any pair of e’s 1s:

cov(e; ¢)) = cov(y, ) = 0
. X must take at least two different values so that

X # ¢, where ¢ 1s a constant.

. e 1s normally distributed with mean 0, var(e)=c>
(optional) e ~ N(0,6%)




tion) regression line

y=B+/5 X Y
E(Y)=B+BXx
y=E(y)+e




Table2.1 Food Expenture and Income Data

Observation Food Weekly
(household) expenditure ($) income ($100)

i ¥i

1 115.22
135.98

2371.93
37373

Summary statistics

Sample mean 283.5735
Median 264.4800
Maximum 587.6600
Minimum 109.7100
Std. Dev. 112.7652
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€ = Vi - By - BX

Minimize error sum of squared deviations:

T
S(B1.B,) = t;l(yt - Py - Bzxt)z




Minimize w.r.t. 3, and [3,:

T
S(B1.B,) = Zgyt - By - Bzxt)z
t=

%= 'zz(yt_Bl_BZXt)

cS(.) _
aBZ -2 Z X (Yt B] - Bzxt)

Set each of these two derivatives equal to zero and

solve these two equations for the two unknowns: Bl B2




23.1 X AN S =E




Minimize w.r.t. B1 and [3,:

S() = (Yt B -

B,X,)?




To minimize S(.), you set the two
derivatives equal to zero to get:

cS(.)
B, -2% (Yi-by-bXx) =0

When these two terms are set to zero.

Bl and BZ become bl and bz because they no longer

represent just any value of Bl and B2 but the special

values that correspond to the minimum of S(.) .







Ib, + b,YX, =YV,
b, IX, + b,TX; = XXV,

Solve for b, and b, using definitions of X and T]

T2XXy: - 2X 2 Yy
Tin ) (th)z

b, =
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b : Z(. n X_)(yi = f) - 18671.2684

Z (% - )T)Z
83.5735— (10.2096)(19.6048) = 8

_bzx_:2

S |- 83.42+10.21x, |8

1828.7876

=10.2096

3.4160
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FViews Regression Output

Dependent Variable: FOOD_EXP
Method: Least Squares

ample: 1 40
Included observations: 40

g N

Coefficient

Std. Error f-Statistic

Prob.

2 83.41600

NCOME \ 10.20964 )

— =

R-squared 0.385002
Adjusted R-squared 0.368818
S.E. of regression 89.51700

um squared resid 304505.2

og likelihood —235.5088
F-statistic 23.78884
Prob(F-statistic) 0.000019

43.41016 1.921578
2.093264 4.877381

Mean dependent var

0.0622
0.0000

283.5735

S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter
Durbin-Watson stat

112.675

11.87544
11.95988
11.90597
1.89388(




A

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.620485472

R Square 0.385002221

Adjusted K Square 0.368818069

Standard Error 8951700429

Dbservations 40

ANOVA

Zla|e| ||| ;| e ra

55

MS

F

Significance F

Regression 1

190626.9788

190626.9788

23.78884107

1.94586E-05

Residual 38

3045051742

8013.294058

Total 38

485132153

Coefficients

tandard Emor

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 85.0%

Intercept 8341600997

43.41016192

1.921577951

0.062182379

4 463267721

171.2952877

-4 463267721

171.2952877

income 102096425

2093263461

4877380554

1.94586E-05

59720562202

144472328

5972052202

144472328
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log-log model:  109(y) = £+ £, In(x)
semi-log model: Y =4+ 5 In(X)

y=Bi+ By YY = log(y), XX = log(x)
y =it X,

YY — ,81+ 182 XX
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b,, b, are unbiased estimators of £, f,.
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2
T4 2F0|Ct. (Best Linear Unbiased Esti
mators: BLUE)

e OLS estimators are BLUE.

« Cf &8 / WitA pp.91-92.
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Assumptions of the Simple Linear Regression Model

SRI.  ».=B,+P,x, +e

SR2.  E(e)=0 & E(y,)=B,+Byx,
var(e,) =6 = var(y,)
cov(e;.e;) =cov(y,.7,) =0

x, 1s not random and takes at least two values

e, ~N(0.6") & y,~N(B,+B,x,).0°] (oprional)
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Least Sqafes Residuals

> & 304505.2
N-2 38

-8013.29 I
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~ Var(h) =1884.442
~ var(b,) =4.381752

BN 0" (6.b,) = -85.90316

,. Qar(b ) =43.410

Qar(b) - 2,093




EViews Regression Output

Dependent Variable: FOOD_EXP
Method: Least Squares

Sample: 1 40

Included observations: 40

g N

([

Coefficient

\
Std. Error

f-Statistic

Prob.

2
INCOME

83.41600
10.20964

43.41016

\ 2.093264 )

1.921578
4.877381

0.0622
0.0000

R-squared

0.385002

—

=

Mean dependent var

283.5735

Adjusted R-squared 0.368818
S.E. of regression 89.51700
Sum squared resid 304505.2
Log likelihood —235.5088
F-statistic 23.78884
Prob(F-statistic) 0.000019

S.D. dependent var 112.6752
Akaike info criterion 11.87544
Schwarz criterion 11.95988
Hannan-Quinn criter 11.90597
Durbin-Watson stat 1.893880




A

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.620485472

R Square 0.385002221

Adjusted K Square 0.368818069

Standard Error 8951700429

Dbservations 40

O[O0 | =] || | e | PO

ANOVA

55

MS

F

Significance F

Regression

190626 9788

Residual 38

190626.9788

23.78884107

1.94586E-05

304505.1742

J3013.294058

Total 39

485132153

Coefficients

Standard Ermor

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 85.0%

83.41600997

Intercept

43.41016192

821577951

0.062182379

4 463267721

171.2952877

-4 463267721

171.2952877

income

b 877380554

1.94586E-05

59720562202

144472328

5972052202

144472328

1 0.2095421 2093263461
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