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Example:
Test the following hypothesis using the data from the previous example:

H,: 5, =100

H,: B, #100

Solution:

Determine the table value as follows:

t(0.025,8) = 2.306
Calculate the statistical test t as follows:

,Bo — ﬂoo

cal.
Sj,

~ 85.043-100

9.97
t=-15

The calculated t value is compared with the table value as follows:

It | =|-1.5/ <t(0.025,8) = 2.306

Since the calculated t value is less than the table value, the null hypothesis is
accepted and the alternative hypothesis H, is rejected, i.e. 5, = 100.

B- Testing the hypotheses related to the regression coefficient £,
There are two methods:

First: Using the statistical test t:

1- Test the following hypothesis:

H,:5 =0
H,:B#0

A,
t, =1L
cal. S

B
Whereas if the calculated t is greater than the tabular t X, we reject the null
hypothesis and accept the alternative hypothesis.
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As for the hypothesis that 5, equals a certain value, for example £,,, the hypothesis
will be as follows:

Ho: B8 =By

Hy B # B

The statistical test t will be shown in the following formula:
,él _:Boo

tcal.
S5

If |teq | > t(%,n — 2) rejects the null hypothesis H, and accepts the alternative
hypothesis H; .

Note: If we accept the null hypothesis that states:

Ho:f=0
This indicates that there is no linear relationship between x and y. This may result
from two reasons:
1- Either X does not explain the changes that occur in y for any value of x, as
shown in Figure (2).
2- Either the relationship between x and y is not a linear relationship, i.e. it is a
non-linear relationship, and thus the drawing is in Figure (3).

But if we reject the null hypothesis H,: g, = o.

This indicates that X is important in explaining the differences with y, which
means that the relationship between X and y is represented by a straight line,
meaning that the linear model represents the data well, as in Figure (4).

X
Figure (2) shows that the variable X does not explain the changes that occur in Y.
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t‘t##ﬁ

X

Figure (3) shows the relationship between x and y. It is a non-linear relationship.

X

Figure (4) shows the relationship between x and y represented by a straight line.

Second: Using the statistical laboratory, i.e. the analysis of variance table, as
follows:

Analysis of variance

The deviation of the original values y; from the arithmetic mean y consists of two
elements:

Vi=)=0; =)+ -Y))
Taking the square of both sides, we get:

i =) = =)+ =Y)I
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Taking the sum of both sides, we get:

Z(Yi -y)’ ZZ[(yl V) +(y; -Y)I
Open the square bracket on the right side:

Z(yi -y)? :Z[(yl V)2 420y, VY, =Y )+ - Y]
By entering the sum in the parentheses on the right side:

Z(yi -y)° :Z(yi _V)2+22(Yi 7 _Yi)+2(yi -y
The second term on the right-hand side can be proven to be equal to zero as follows:

Z(y| _V)(Yi _Yi):Z(Yiyi -y, _Yiz"'VYi)
By entering the sum in parentheses:

Z(Y. _7)(yi _Yi):ZYiyi _)szi _ZYiz"'VZYi

ZYiyi :ZYiyi
:ZYi(ﬂ0+ﬂlXi +ei)
=Y Vi (Y, +e.)
ZZYiYi +ZYiei
:ZYi2+ZYiei
Thus:
PR (TR DESNTED N LB DNTED N TR DN

In short, we get:

2 =V —Yi)=y+zyiei DAL yzﬂ?}f

ZYiei =0

Thus, the result will be equal to zero, i.e.:
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Z(ﬁ _)T)(Yi _yAi)ZO
Thus, the equation (*) will be as follows:
Z(yi -y)’ :Z(Yi _7)2+Z(Yi -y,)°
We have 9; = B, + B1X; so:

Z(yi -v)? :Z(Iéo"':&lxi _7)2"‘2()“ -¥,)
We have 3, = y — 3, X so:

Z(yi -y)? :Z(Y_ﬁlx_+,81xi _7)2+Z(Yi _Yi)z
Taking g, as a common factor we get:
2 =Y =2 (T HAK = X) =YDy -V
By entering the SW the firstbracket:

2 =Y =BG X)Ly Y )
According to the symbols we have, we get:

S, =/3’S,, +SSe

vy

..8Se =S, — fS

Thus, the ANOVA table can be formed as follows:
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Source of | Degree
el of Sum of squares
variation Fred Mean of squares
redom Gy yall = Fcal.
Gl jabias saioen il yall S gia
e . Ay gl F i
S.0.V i sl ' .
1
Due to
Regression e SSR(X,) = °S
e pxial ) =4 xx M .S.R(X1)=SSR(X1) Fca|.=M SR
22 Hlias PACA | Or SSR(X1)=,818><y df R MSe
J\J;l‘}“ é\ (_é
3 saill
n-2
About n
Regression | ., SSe =SST -SSR(X,)
~ Ie
J92y s Ne or SSe =S, - Sy,
aall IR
&
el
Total
n-1 SST =S,
g saaall

The tabular F value is extracted from the F distribution tables by knowing the degree
of freedom of the source of the regression, the degree of freedom of the error, and the
level of significance. This can be expressed in symbolic form, i.e.:

Fa. =F (a,V,,V,)
In the case of simple linear regression, which consists of one independent variable, the
tabular F value is as follows:

F, =F(a,1,n-2)
The ANOVA table tests the same hypothesis that the t-test tests about the parameter,
which is:

Ho:ﬁl =0
Hl:ﬁl 0
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