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8. Multiple Regression Analysis: The Problem of Inference

In this chapter, we will extend the ideas of interval estimation and hypothesis testing developed there o
models involving three or more variables.

Y= P+ BoXoi + PaXai + i

We have already known that if our objective is to do interval estimation and hypothesis testing, we F Iz

need to assume that the u; follow the normal distribution with zero mean and constant variance &= P’\
2 —

With the normality assumption and the CLRM assumptions, we know that: A

1] The OLS estimations of partial regression coefficients are best linear unbiased estimators ﬁ A /\
(BLUE). ~b Se(ﬁ) - t

[2] The estimators f;. f2. and fis are normally distributed with means equal to true B;.f. and B3 —
and variances are following: /\

N w2 ‘J. = 2 '!._.)-—
var(fy) = l+ BEP I +.,X3 ?xi‘ -X:XS,,ZM'”' *G°
n Log; oy — (Eaas)?

se(Br) = +y/var(fy)
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I{H'(JBZ) (ZJ"?: (EX&J — ( "";J@u
o?
var(ﬁz) m
gg(;f%) \fvfx:{ﬁ))
() — Y, P
) = ERER) - @) O
) o’
se(Bs) = +y/ var(fs)
Moreover, (n=3)0”

57— follows the x? distribution with n-3 df. We can also show that, if we replace the

true 62 by its unbiased estimator &2 in the computation of the standard errors, we then get

:\= _Aﬁl [l
se(P1)

A_B-B v
se(Ba)

-
se( s

follows the t distribution with n-3 df.

Example Consider the following regression:

P n A A
K] Pz s P
I 4.32 -1-;: Sl 0.0174 ROE+(.00024 ROS A=4
(0.32N0.033) (0.0041) (0.00054)
n A @.1)
1= Ny o
() R*=0.283
A
where P.=0.2% =p Elusticity o 4‘, CEo sulary
salary =salary of CEO
sales=annual firm sales V'U’o'lv\a, RUE ovef RUS row S’rﬁﬂ'\'

ROE-=return on equity in percent
ROS =return on firm’s stock

Yise by 4 pevcwrf on amq%

would  Yise ba
[;\;—ororrq =

o O (s&lqw;)

_— 7

A roE

Ch8new Page 3

wrl, sales
p('— sales
Ceo salary_

0.2% Peycm o

d_y OLI_ o[ 0O
Y —

olx AX
PERCE VTAGE (HANG Iz



' ‘ ABSOLUTE  CHArg
Ceterr's Vm'lWS ,\f Roe Ales by oy 7a A

1 wnit y on Aveveze AX
CEO %‘qy” wfl( Fise bg.
=00, 0.0134 = |. 74 Pcy%‘t”
n

['74" 0.00p24 -

Ch8new Page 4



Page 3

Tuesday, April 10,2018 7:51 AM

Ch8new Page 5



128 Chapter 8. Multiple Regression Analysis: The Problem of Inference

Interpreter the partial regression coefficients

Questions What about the statistical significance of the observed results?

For the coefficient of log(sales) of 0.280, Is this coefficient statistically significant different from
zero?

For the coefficient of ROE of 0.0174, Is this coefficient statistically significant different from zero?
For the coefficient of ROS of 0.00024, Is this coefficient statistically significant different from zero?

Are these three coefficients statistically significant?

To answer these questions, we have to(!carn the kinds of hypothesis testing. )
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8.1 Hypothesis Testing About Individual Regression Coefficients

8.1 Hypothesis Testing About Individual Regression Coefficients
We can use the t-test to test a hypothesis about any individual partial regression coefficient.

8.1.1 Two-tail test:
Let us postulat

@ e B0 Lahal gq,es d(l Vlo'f qf’l'('.c'(’ CEO 7’4"’7})

H: B0 ( Sales do dffect CEo smlary) = 0.05

® compite 4= FI\Z‘Pz 0.2 =9

>s

Method: Least Squares

Dependent Variable: LSALARY

Date: 04/10/18 Time: 08:25

Sample: 1209
Included observations: 209
' il
@ F ‘ V’U{ cvyiInfos ‘2 n= 9 Variable Coefficient  Std.Emor  tSfatistic  Prob.
(03 4311712 0.315433 1325019 0.0000
M ‘F = Y) ——/ﬁ' LSALES 0.280315 0.035320 "3? 435405 0.0000
ROE 0.017417  0.004092 4255978 0.0000
- 109 L" ROS 0.000242  0.000542  0.446021 0.6561
R-squared Mean dependent var 6.950386
—- Adjusted R-squared 5.D. dependent var 0566374
- ’UJ( S.E. of regression 0.483185 Akaike info criterion 1402118
um squared resi : chwarz criterion

S dresid 47.86083 Sch iteri 1.466088
Log likelihood 425213 Hannan-Cuinn criter. 1.427930
F-statistic 930> Durbin-Watson stat 2.033496

Prob(F-statistic)

.?,L 22 AN = g = l ﬁ,‘
7 0.615, WS

@ compere L w/ cvitical £

, A
Goee 4= 80 P ol 5 TR we vy

Aeg et Mot p,=0 23
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8.1 Hypothesis Testing About Individual Regression Coefficients 131

8.1.2 One-tail test:
Let us postulate that
HU : ,62 < 0
Hy: B’z >0
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132 Chapter 8. Multiple Regression Analysis: The Problem of Inference

Testing The Overall Significance of the Sample Regression ( JOITNT TE bl )
In the previous section, we test the significance of the estimated partial regression coefficients individu-
ally, that is under the separate hypothesis that each true population partial regression coefficient was
zero. But now we are interested in testing B, , B3 and B, are jointly or simultaneously equal to zero. In

other words, we would 1

ike to test the following hypothesis:

In order to reach this goal, we have to learn the following test.

The Analysis of Variance Approach to Testing the Overall Significance of an Observed Mul-
tiple Regression: The F-Test

The joint hypothesis can be tested by the Analysis of Variance (ANOVA) which can be demon-

strated as follows:

Table 8.1: ANOVA Table for the three-variable regression model

Source of variation Sum of Square df Mean Sum of Square

SS N MSS
= N d N
Due to regression (E$S) Pz 5 % %Zl' + F’ ig ixz),' 2 P, 2% +/;} £, ¥y,
2
[ "z
é l'{\-i n- 3 2 u;

Due to residuals (RSS)

2

s 2y n-|
—i
TSS = ESY 4 RS
N N 4
[}zéyr’éz,‘ t P2yt 24"
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8.2 Testing The Overall Significance of the Sample Regression 133
Undey — the o VMP“W\ of novwe s dvi bufion g,L u;
omd  He: p,= f=0, we @n (ompute )
e onistic = mse e - (REm BEEs) /2

F s distributect /

with 2 and m-3 To rcw'pwh'.ébai;
clesm °«F freedlom we | have to estiwate

ﬂ'/ > P:) /2
whiltlh  consumes

2 df. S
Ag < N-3

Decision Rule Given the k- variable regression model:

Yi = Bi 4 BaXai + BaXai + ... + BiXui + i
To test the hypothesis

Ho: Pr=Ps=..=Bi=0

(i.e ., all slope coefficients are simultaneously zero) versus

H) Not all slope coefficients are simultaneously zero

If F > Fy(k—1,n—k), we reject H, ; otherwise we cannot reject it, where Fy (k — 1,n — k) is
the critical F value at the o level of significance and (k-1) numerator df and (n-k) denominator df.
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134 Chapter 8. Multiple Regression Analysis: The Problem of Inference

An important Relationship between R* and F

Mode[ @ Yi= fit BuXeit 3%t .+ BeXe tu
o bf- P - - fa o
H: Nt all slope coefficiont ave simultaneously zero

Frown
the
Leté 'manipnlate the above recipe |

F= (k). ps

Ch-1)  RrSS

- (- . ESS
®-1) 199 - ESS

- (n-Ao E",:f

Y
(f-1) 4drse
TSS

= (-4 P
G- I —p*

E = R /(1)

R ad-rY/ n-4

ﬁ ANOVA TABRLE EXPRESSED TN

of pramefers on the

)‘Iﬁ)\f' }’IDW\&{ sife 01&

5™ tveep

LVTERCSPT _ %
Msen

(Sinee 159 = 55 + RSS )

R%: BYY
<Y

O If R=0 , thew F=o

@ The |A|';l/:e/r We P«l)
the hisher the F velue,

7
G it R
Fowill be iwfiuite,
( £-3)

In [inaif

TERM oF RE

S¢
TE
ESS REzy” 2
RS¢ (-r") sy 2 n-%
/ 2
s 2 M-
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W/ CEO SMARY gacaton ON
e Sample Regression T35 PA'(;E [2?/ L,Qz'{— é O(O JOI‘V\{_’{EJ{/,

Table .2 ANOVA Table in Tems of £

Source of variation Sum of Square dr Mean Sum of Square @ Ho; /g = /1,S = /; =0
MSS Z ¢

88
. M Mot all slope coeffient s
Due o residusls (RSS) are simmthweowfg 2¢yo ,

8.2 Testing The Cverall Significance

Due to regression (ESS)

TS5

@ (ompute F Statistic s

Decksbon Rule Testing the overall significance of a regression in tenms of & F - hkez,e/é& - ) - @; zgvs /( L/ —( )
.....

Given the k- variable regression model:

(1-RE) fo-£) (/-;a;ra:»z-a;>/(209 -4)

Y= B+ X+ X4+ Xy

To test the hypothesis pp N
sty = 26.9762

fi.e . all shope coefllicients are simultaneously zero) versus

Hy Not all slope cocflicicnts are simuliancously zero @ F;V‘ ‘4 CYH"‘ ca ’ F S'h h'{fl’c M
o= C.0<

Compute
F J|"'.-':J. 1)
(1 —R")f/(n—k)

I F = Falk— 1, — k), we reject H, ; otherwise we canmot reject it, where Fp(k— Lo —k) s

the eritical F value o the & kevel of significance and (k-1 ) numerator df and (n-k) denominator df. F F
LAl m-k = ) A é{
)] > (A 9.0 5) ) 5 208 2 -

@) Gimce Fe 2e.9%) D Fogttie] = 265
ten  we can wejeet Hoypop g0 at 957
(on flowmee  level, T other werds, wot all slope
cocfficionts  ome sivanlianensly E(vo! (= ot lesst™
one "0{« o s not equel o zer )
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136 Chapter 8. Multiple Regression Analysis: The Problem of Inference

8.3 The "Incremental” or "Marginal” Contribution of an Explanatory Variable

Let consider the following regression:

l Y = oy + 0 Xoi + u; S

Having run the above regression, let us suppose we decide to add the additional variable, X3;, to the
model and obtain the multiple regression as follow:

Yo = Bi + BoXai + BsXai + i

Comparing between these two regressions, we might need to answer the below questions:

[1]. What are the marginal, or incremental, contribution of Xs;, knowing that X»; is already in the
model and that it is significantly related to ¥;.

[2]. Is the incremental contribution of X3; statistically significant?

[3]. What is the criterion for adding variables to the model?

By contribution we mean whether the additional of the variable, X3;, to the model increases ESS
(and hence R?) "significantly” in relation to the RSS. This contribution is called the incremental, or

marginal contribution of an additional variable.

To assess the incremental contribution of X3 after allowing for the contribution of Xz, we form

E¢d AFTR ~ appoug ” mve Mew REdeesson (7 X2 3% )

Gy Ess VUNDER THE op Movgs | ( W/ Sy only )
Qq/df ——G’ \\

(f!t'-?;.,;-,‘:—— :?-'-’i‘s“;-g “number of new regressors /

RSS,e,/d f(=n-number of parameters in the new model)

/ (8.2)

Under the nornfality assumption of «; and CLRM assumptions, this F value follows the F distribution §0 F S,S/ - E 55,
with 1 and n-numbgr of parameters in the new model. /7 T 2vew ochH

R4S uwIR THE NEW MDEL will - reftect

-I-Onkl'\«é mte 9/c px®A  BSS you g9aim mere
whom X5 (s erolded]

XL RE ész,%O/eS”
e

( HiseF )XL’§_ X§>
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8.3 The "Incremental” or "Marginal” Contribution of an Explanatory Variable 137

Table 8.3: ANOVA Table To Assess Incremental Contribution of A Variable(s)

Source of variation Sum of Square df Mean Sum of Square
SS MSS

ESS due to X alone Q1 =" Y3 1 o

ESS due to the addition of X3 1 =03— 01 1 %

62 Y ooyi+ B} ¥osiv 2 in

TS = ESSpew

),
Q4= Qs — 03 -3 A

RSS Mewy

TSS 0s =Y n-1

As usual method, we can re write 8.2 in term of R? only. Thus the F ratio of 8.2 is equivalent to
the following F ratio:

F = R;-)rrn' — Ri!d"!df
(1—R%,,.)/df

rew — Ropq) /mumber of new regressors
| — R2,,/d f(=n-number of parameters in the new model)

(8.3)

This F ratio follows the F distribution with 1 and n-number of parameters in the new model.
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138 Chapter 8. Multiple Regression Analysis: The Problem of Inference

Example

Consider the child mortality example. We considered the behavior of child mortality (CM)
in relation to per capita GNP (PGNP). There we found that PGNP has a negative impact on CM,
as one would expect. Now let us bring in female literacy as measured by the female literacy rate
(FLR). A priori, we expect that FLR too will have a negative impact on CM. Our sample consists

‘_\q
In model 1, we regressed child mortality (CM) on per capita GNP (PGNP) and female literacy
rate (FLR).

Modet1: (OLD MUBEL)

CM; = 263.6416 —0.0056PGNP, —2.2316FLR;

se = (11.5932) (0.0019) (0.2099) R*>=0.7077
(8.4)
Now we extend this model to model 2 by including total fertility rate (TFR):
Model 2:
Eﬂ; = 168.3067 — 0.00555GNP; — 1.7680F LR; 412.86)
se = (32.8916) (0.0018) (0.2480) (7) R*=0.7474
(8.5)

0
Questions ﬁq,

1.How would you choose between models 1 and 2?7 Which statistical test would you use to

answer this question? Show the necessary calculations.
We have not given the standard error of the coefficient of TFR. Can you find it out? (Hint:

Recall the relationship between the t and F distributions. A
S Py ) = 9
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8.3 The ‘Incremental” or "Marginal’ Contribution of an Explanatory Variable 139

D Ho PO

Ho Py +0 0.F47Y 0. 307 7

N\

03474
[],/ .
(2) Erh (ol £ By 1 4o =400

@ (-\OIVV\PVVQ_ F OW'”{ FCY”"'CP\/ ;

A ' |
Jivee F oo Fevifical /flwm we e ject /-(o,[bq:O
At ach coy pllmer) level

The (wclugom o\f TFR ' the vnokel s:‘%mu’f/mv.k/?_

i\M,') roves ESd omd [EZ . ﬂwwfaw )We shovld add
TFR Inte the o ool
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140 Chapter 8. Multiple Regression Analysis: The Problem of Inference

8.4 Testing the Equality of Two Regression Coefficients
Suppose we have the following model:

Yi = Bi + BaXoi + B3 Xzi + BaXai + .. + BrXui + u;

We would like to test the hypotheses:

Hy: Bs=PBs or (B5—Ps)=0
Hy: Bs# By or (B3—Pa)#0

Under the classical assumptions, it can be shown that:

il (ﬁa—ﬁ-al—(ﬁi_}—ﬁﬂ V\»
se(P3 — Ps)

where the t follows the t distribution with (n-k) df because The above equation is a k-variable model,

where k is the total number of parameters estimated, including the constant term.

The se(f3s — f3) is calculated from the following formula:

$ se(Bs B = \/var(By) + varfi — 2cov(Br. )

~—~——
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8.4 Testing the Equality of Two Regression Coefficients 141

Example

among other things, you were asked to consider the following demand function for chicken:

Theame eleslicity » Amonl

/ pre elestterky § ome L

= 2.0328 +0.4515InXx —0.37721n X5,

(0.1162) (0.0f47) (06T R=o9s0T
A A

se

(8.6)

2
where Y = per capita consumption o[:hicken, Ib, X5 = real disposable per capita income, $, X3 =
real retail price of chicken per Ib.

P.

For the above demand function, how would you test th€ hypothesis that the income elasticity
is equal in value but opposise. in sig ice elasticity of demand? Show the necessary
calculations. [Note: cov(Ba, f3) = —0.00142. and the sample data = 23 observations]

() Ho Pz = -ﬁ;
H, - ;;Z +-/;3

A
(0w I)u‘fe t

Question /9
3

oy tfy ¥
@

3% /5,_ +/s; =Q

[r;'r [= 0.3

( imelsstic)

COM es {WW

=0
A A - er
p= (fep) - (@ﬂg

A vor CR) + v ey ~2dun( 4

= 04515 L (-0377)
(0.0247)" + (0-0635h*_, (- o,ool@
= 0. %S9
Gl _fird £ it
&
z n R
t =+ r7
wrt Hal - to.ozy)u-; = 2 Coor 20
0015 0.00¢ = Z.0&¢
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142 Chapter 8. Multiple Regression Analysis: The Problem of Inference

8.5 Restricted Least Squares: Testing Linear Equality Resiriction

In economic theories, the coefficients in a regression model need to satisfy some linear equality restric-
tions, For example, in microeconomics, consider the Cobb-Douglas production function:

Y =£C ¢, K
Y, = B X2 x Pt

where Y=output, X> = labor input, and X3=capital input. We can transform the above equation to

be the log form as: laboy - OUfP‘/T elastic |fy i 7AL — /~4 Q
/ capital = oukput cle.sf"ti"a : Ak - 2AQ
InY; = By +@1|ng; 4-(,[%)(3,- + u;
where &:_]l_]lﬁ

Now, if there are the constant returns to scale, economic theory would suggest that
—

%AL = JAk = 78@Q kS

which is an example of a linear equality restriction.
In order to test the above linear equality restriction, we can follow two approaches which are:

[1]. The t-test approach
[2]. The F-test approach: Restricted Least Squares.

First Approach: The t-Test
A test of the hypothesis or restriction can be conducted by the t-test:

r {.B"r‘f'ﬁ? .6“:4‘}31

where the t follows the t distribugier TR A1 Tor a k- \f.lriahlc model, where k is the total number

of parameters estimated, including the constant term. In this case, df=n-3.
o Ho: fotf, =1 Ccrs)d
ulated from the following formula: 0 5

xe{ﬁg ﬁa} = \/l-‘m'(ﬁg) 4 1’({:’3_\ + 2('{:1!(,{?3,3;) "'l‘ N Pz +ﬂ '#l

The se{ﬁ: + ﬁ;) is ci

Ch8new Page 26



Page 18

Tuesday, April 10, 2018

8.5 Restricted Least Squares: Testing Linear Equality Restriction

7:51 AM

143

A

A
Example PL /’3
Consider the Cobb-Douglas produ% function to lhc/l‘ﬁxicun economy (1955-1974: n=20):
- 19

—1.6524 + 0339 In Labor, + 0. 8460 InCapital,
(—2.7259) (1.8295) (9.0625) R*=0.9951 RSSyp =0.0136 )
( A
where GDP = Real GDP, Millions of 1960 pesos, Labor = Employment, Thousands of People,

Capital = Fixed Capital, Millions of 1960 pesos.

InGDP,
I =

Question )
As you can see, the output/labor elasticity is aboutdJ:34 and the output/capital elasticity is about
{1.85. If we add these coefficients, we obtain 1:19; suggesting that perhaps the Mexican economy
during the stated time period was experiencing increasing returns to scale. However, we do not
know if 1.19 is statistically different from 1. * ¥ 14

Therefore, we have to test this linear equality restriction. Ho: PL+ﬁ5 = {

® H Batfo=l /——_\‘
H,: PL*P’#‘ <. 19 =
& GEB) - ()

A

Yy C K
;oL
oot
: ( ’

@ mpte 1 .
_ = L
wy (f) + vy () # 20w (B,
Note ', Cw(p,,p) = -0.5319
é: 2.04499 /%L n A
y Heal t ¢ t . - _
Q givd (¥l on cvitieal to-owlzla-—/z' 2.0
N
gimee t= 20491 < Lonbial =219,

then e \{ Fail 1o veo'ecf; H
or

()

| connat  veject |

. Pz 1Py =1

’ﬂ’w’fefov(/ it S‘usgw‘s 'hnq'\' wmex ' (ow ccwomg\/f
Pfo“Wd'“W (f’u\r\ot('d\’) exhibits constmt retuwn to

SCOlle .
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Chapter 8. Multiple Regression Analysis: The Problem of Inference

8.6 The F-Test Approach: Eestrictad Ledst Squares
From he Cohh- _Doug,las g}rﬂdu{:ﬂﬁnﬁmeﬁmﬂ

SRR R AR
o R

,&)-F .Bg In X5; +,B3 InX53; + u;

B+ps=1
We can rewrite it as:
B=1-Ps
or
Bi=1-p

Using either of these equalities, we can eliminate one of the B coefficients. Therefore, we can

rewrite the Cobb-Douglas production function as:

Let s substitite
In i

P2 =
Fo + ( ’—[’7;)/%\)(,“-

%04— )hxu'
po  + {“";(’9“

e e R .--\..--\.-.-"\.'\'.-"-\.-'\-.-"'\.'\'
A e

M

»h‘(.’ = /@y\xu- =

WY/ Xa) Bo+ Bato X5 KT +u

ey
L

(= P

t /?5 (%\xﬂ

into  (9.3)

+ /%} /@Vl)(%(. + Us
- /&VIXZ()

Ko =iy ) t Ui

I (2P ) -
i Lﬁbov) {ﬁ?-

=

-l

+ U

L/; %(U}PWAL Ne

where 7 ~=)nt|:n.if'} bor ratio

)'_\’x.

aid .ui ahoy malio

It should be noted that:
8. 8 is known as unrestrlcted Least Squares tURl “:n.)
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8.6 The F-Test Approach: Restricted Least Squares 145

We can compare the unrestricted and restricted least-squares rcgrcssionschy applying the F-test as
follows:

Y U7 x=RSS of the unrestricted regression 8.8
Y U2 = RSS of the restricted regression 8.9
m=number of linear restrictions ( in this example, we have 1 restriction )

k= number of parameters in the unrestricted regression ( n 8. 8)

n= number of observations

Then, we have

(RSSR = RSSUR)/m
RSSur/(n—k)
(L0 = L0gg) /m

ﬂén/(” — k)

(8.10)
follows the F-distribution with m, (n-k) df.
We can also rewrite the F-test in terms of R? as follows:
i Rip — Ri/m
(1- Rén)/“'k
(8.11)
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146
Example
Consider the Cobb-Douglas production function to the Mexican economy(1955-1974: n=20):
INGDP, = —1.6524+0.3397InLabor, +0.8460InCapital, .o
t = (-2.7259) (1.8295) (9.0625)  R* = 09953388, - 0134
15.12)

where GDP = Real GDP. Millions of 1960 pesos, Labor = Employment, Thousands of People,
Capital = Fixed Capital, Millions of 1960 pesos.

The restriction of constant return to scale, which gives the following regression:

In(GDP/Labor), = —0.4947+1.0153In(Capital /Labor), ¥
to= (—4.0612) (28.1056) Ry =0.9777 W55, = 1.0166...

Ho PPy =t
@ H, P 4P s

e e

o po (Rs$, —Rss) /m KA
Rs'goz/(ﬂ-—ﬁ) A
= (o016~ 0.01%) /| =575 (77. ??7§> F 3 5_? 1 g

01v6 (20-% " - -
® 2016/ ) Fenthial 'FO.OS')'/ (7 = 4%<

F(‘RITI( =
e = -
FO. {75’) ,) 1+ - ‘/qS'

il

A
@ Sime  F= 3 < P, © FeS ,

e  we  canmot ’rej‘?ff‘ Ho 2';-/'55 =4 Crf
7. signl fFleomee leved. .

Tl/\& MM Can €(0now)3 €>(Lv lo;f's com g-h'y\‘f‘ mfury\s {’D 5(6[6 o
“AL= 78K 7 AR
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8.7

8.7 Testing for Structural or Parameter Stability of Regression Models: The Chow Teksd7

Testing for Structural or Parameter Stability of Regression Models: The Chow
Test:  (OR STABLUITY TEST oR  STRUCTURML BREVK TimaT
Sometime when we estimate the regression model, it may happen that there is a Structural Change
in the relationship between the regressand Y and the regressors X's, especially the model involving
time series data. The structural change may be due to the external forces (i.e the financial crisis of
2007-2008) or due to policy changes ( such as the switch from a fixed exchange rate system to a flexible
exchange rate system in 1997).

The question is ""How do we figure out that there is a structural change in our sample data?"

To answer this question, consider the following example.
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148 Chapter 8. Multiple Regression Analysis: The Problem of Inference

Based on the sample data, we found out that in 1982 the United State suffers its worst peacetime
regression. This event might disturb the relationship between savings and DPI. MPS'

To see this effect, we can divide our sample data into two time periods: 1970-1981 (Pre-1982 crisis)

and 1982-1995 (Post-1982 crisis). h=iz n= )4
= l —
Therefore we have three possible regressions: 9% (982 (4% ¢
T N N—— —
PT(’, Time period 1970-1981: Y, = B, + B.X; +u t where n) = 12 T
f' 05t Time period 1982-1995: ¥, = v, + 12X, + uat where nz = 14 PREAK

C(lmb;h‘l’[‘ime period 1970-1995: Y; = oy + 00X, + u; where n = ny 4+ np, =26

For our sample data, we can get the following results: e
\/ t t
Time period 1970-1981: 930 , p
sayimb) olisposable income =
CL’ RYSRE
%) = 1.0161+0.0803X, s ( ‘
¢ = (0.00873) (9.6015) %) ‘ ¢
x 1a%z CYii5
T e e T
@i=09021 56 =1785.032 df=10 (Y)-,kj- 12-2 l ' ‘ he=l4
Time period 1982-1995: =10 s ¢
7, = 153.4947 +0.0148X, C)'/S"j (: Rss UR2

1= (4.6922) (17707 of 19
445 fov ®.15)
-~

27=0.2971 fmﬁ: 10,005.22 df =12 ( n-£- |q-z=l7,)

Time period 1970-1995:
ol (= RSS R

f, = 62.4226+0.0376X, u/AO'e'
t = (4.8917) 83927L ]ch

/324830 df =24 (n-£>= (26- 2)= 24

KE=0.7672  K35i=

(8.16)
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8.7 Testing for Structural or Parameter Stability of Regression Models: The Chow Tesd9

We can apply the Chow test to investigate the structural changes that may be caused by differences
in the intercept or the slope coefficient or both.

The chow test assumes that:
—» Test: Navm«lrfg fest in EViews

[1] uy, ~ N(0,6%) and 1z, ~ N(0.6%)

[2] The two error terms e, and uz, are independently distributed.

—
lChow'[bst I
S o (e cam | combined veremsin o
B ere is no structural change in the model . -eYPldlu‘V\ Sc"/'/ué_
H) : There is structural change in the model (9“ Vr’ls. bQL”W.oY ” lvelmwﬁlv)
Then, we need to cond € F-rano’ Sh(}(//q be h SQPOM.’EOL b
//_\ _ (RSSg— RSSug) /k n1o e’
ko= RSSyg/(m +n2—2k) r +W° Ye? MWS
— 8.17
e O (10 -8 (v,=12) - wr
where the F ratio follows the F distribution with k and (n) +n> — 2&) df in the numerator and
denominator, respectively. @ 19%2-199% (Vlz_ = '4) -~ ve
! We do not reject the null hypothesis of parameter stability (i.e no structural change) if the @ 930~ (a5 ( n-= 2‘) >R
computed F value does not exceed the critical value F value obtained from the F table. @U& @ 3
. R . <4l — —
"e') L{’ F < Fevheal 5 them we fail to YeJc°+ Ho, 19170 Qs \?4{
Thot wmeans ~ No_ STRVCTURAL CHANGE [/ \———’—‘\G/)——\_/
Is restrictecd regr
@  Hor Mo siratwal chawe im_the scnsed'v"h o
H: Stuchvral change exists, o oy beh:
— yio vioy
A were X bimed " |
D) P o (RS - rss,) /R combine v
ome Teq pepic
R5Sur /@n, —2k) remim
= RgY, = .
R$Sve = Rgs 4 RIS, = 1385, 032+ 10,005722
= | I) 390.252

A= 2
n4n-zh= 12%4-2-2222
- ( 23243.%0 — U%0.252)/2
H3e0,252 / 7,

= 10.69
F -
Q) CRETICAL F0~0l}2,22_ = 5.72
A
@ Since F = 1069 > Frepguy =572 , Hrern

We can vegeet Hp'mo structwval chanse, Thal Means
=~ the so\w’hg ~ income ?ehﬁmship “was  cAisturbeot ¥
u
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