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Decision: Since the calculated t value (0.994) is less than the table value (2.22), that
IS:

=0.994

It | =0.994 <t(0.025,10) = 2.22

So, we accept the null hypothesis and reject the alternative hypothesis, that is,
H,: B, = 0. That is, the linear model that does not contain S, is a better fit.

Also, if we compare the value of MSe for each of the two models, we will notice
that the model that does not contain the Z parameter has a lower MSe than the second
model, even if by a small amount.

Coefficient of Determination R?

Definition: The coefficient of determination is defined as what explains the
importance of the mathematical model in describing the relationship between X and
y to give the percentage of what this relationship explains through the model for the
changes occurring in y.

The value of R?ranges between zero and one, i.e. 0 < R? < 1.. The formula for the
coefficient of determination is as follows:

_ Sumof Squaresof dueto Regression

R2
Sumof Squaresof Total

Note that R* may not be a good measure of how well the model fits the data. Note
the following graphs:
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R? = 0 while there is no relationship R? = 0 while there is a relationship
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High R? value while linear model fits the High R? value while nonlinear model fits the
data data
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Correlation coefficient and its relationship to simple linear regression

Correlation coefficient
The simple correlation coefficient, symbolized by the symbol r, is a measure of the

degree of association and commitment between two independent variables. It can be
found using the following formula:

r Sy

Y 5 S,
The relationship between the regression coefficient and the correlation coefficient
IS:

~ 1S
Txy =p S_XX

yy
And also, it can

. f S
ﬂl = er S_W
XX

The above two formulas can be proven as follows:
SXX

1- Prove that r,, = 3,

Yy
Proof:

ey [S S,

We multiply and divide the right side by /Sy, and we get:

’ \)SXXSWM

Multiplying the /Sy in the denominator, we get:

SX SXX

Yy

s 5,

Since X we get:

"
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Since B, = Sﬂ we get:
XX

< Txy = ﬁl \/\/g
2- Prove that B, = 7, :ﬂ
XX
Proof:
as:
~ Sy
b= 5.
We multiply and divide,/S,,,

gziﬂ
YSy |5,

We open Sy into two roots, /Sy, and thus we get:

181 = SXy \/g

By arranging the roots to obtain the formula for ry,,, we get:

/§1 = S)(y \/g
B, .

Thus we arrive at;

x
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Finding a table of variance analysis for regression using the correlation
coefficient
The table of variance analysis for regression using the correlation coefficient can

be organized as follows:

S.0.V d.f S.S
R(X1 1 2
(x1) erSyy
- 2
Error n-2 (1- er)Syy
Total n-1

Testing Hypotheses about the Correlation Coefficient
In order to conduct a test about the correlation coefficient, the following hypothesis
must be tested:
Hoip=r,
H:p#r,
where 1,is any value.
This is done using the t-test, which takes the following form:

=19

t =
1-12
n-—2

The value of the table t is t;y, = t(%,n —2). Ifitis |t.q | > tigp, this means

rejecting the null hypothesis and accepting the alternative hypothesis, i.e. the
correlation coefficient is not equal to ry.
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Example: From the data for the example regarding blood pressure y and age X, find

the following:
Y | 112 | 128 | 130 | 138 | 158 | 162 | 140 | 175 | 125 | 142
X 35 | 40 | 38 | 44 | 67 | 64 | 59 | 69 | 25 | 50

1- Correlation coefficient between y and X.
2- Create an analysis of variance table using the correlation coefficient.

3- Find the coefficient of determination.

4- Test the following hypothesis H

Solution:

1- The correlation coefficient between X and y.

1-

Hy:p=0
p#0"

At first, we find the correlation coefficient as follows:

S

— Xy
ry, =

Yo /s, S

XX “yy

Syy :inyi _(Z:Ln(zyi)

Sxx = Z X~ (Z:I)Z

Syy:zyiz_

Qo)

n

We make a table to find the sums of squares, as follows:
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