


The Coefficient of coefficient
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Example (1)

If we want compared between students scales in the
statistics(Y) and math (X), we selected random sample by size 8
students, they are marks follows:

Y 1 2 4 4 5 7 8 9

X 1 3 4 6 8 9 11 14
Compute the S, S, T
Solution:
1 (2 |4 4 |5 |7 |8 |9 .Y =40
1 |3 4 6 8 |9 |11 |14 > X =56
v _7 -4 -3 | -1 -1 |0 |2 4 Z(Y _y):()
%X -6 -4 |-3 |-1 |1 |2 |4 |7 > x-X=0
(v -V 169 |1 |1 |0 |4 16 | S (r-V)=56
(x—xf |36 |16 |9 1 |1 |4 |16 (49 | Y(x-x)=132
(x-x\y-v) |24 |12 |3 |1 |0 |4 |12 |28 | S(x-X)r-V)=84
_ 40 _ 56
V¥=—=5 X=—=7




I -BD)(y-7) 84

=12
Yy n—1 7

_¥y2
Sy = [P = 22— 1886 = 434
o _ e e
Sy=J|"—=/7=V8=283

> (X=X -Y) 84 84

= = =0.977
(n-1)s,s, 7x4.34x2.83 859754

The relationship (Positive & Strong)



This coefficient is applied when the two variables are quantitative
& quantitative (ordinal) . It’s called “Rank correlation coefficient”.
The formula used to calculate “rs” is given by:

Example (2):
The following data grades of (11) students in the two subjects
1 |2 |3 (4 |5 |6 (7 |8 |9 |10 |11

¢ \[F |D |[C |A B |[C /A |F |[D |B
B |[bD (D B |[A |A |C |B |[D |[F |C

Compute the Spearman’s coefficient.

Solution:
The ranks
Al/A B B |c/c |c D |D F |F
15 15 35 35 6 6 6 85 85 105 10.5
A A B C C |D D | F
15154 |4 |4 [65/65/9 (9 |9 |11
1t |2 |3 |4 |5 |6 [7 [8 |9 [10 |11 |Total
c|/F |D |[c |A|B |[c |A [F |D B
B|D D |B |[A A |C [B F C
6 [105/85 |6 [15/35]6 |15 [105]85 [35
4 1o Jo |4 [15/15]65 [4 |9 [11 6.5
2 115 [-05(2 [o |2 [-05[=25[15 [25 |-3
4 (225002514 |0 |4 |025/625 [225]625 |9 ._|




r.=1——— - 1- [6(38.5)/11(120y] = 0.83
s 1) [6(38.5)/11(120)]

Example (3):

If x independent variable (height) and y dependent variable (weight)

Compute the Spearman’s coefficient.

X 160 165 165 170 162

Y 56 64 60 66 56

Solution:
X Y) RX) RY) D D>
160 56 1 1.5 -0.5 0.25
165 04 35 4 -0.5 0.25
165 60 3.5 3 0.5 0.25
170 66 5 5 0 0
162 56 2 1.5 0.5 0.25

>d?=1
| __ 63D’

r. =1 —

> n(n?—1)
6(1 6

= 1—L—1——=1—0.05:O.95

5(25-1) = 120



Regression

The straight line equation for simple regression is:

Y =a+ pX

A plot of the data point (in red), the least squares line
of best fit (in blue), and the deviations (i green)

Example 4.

Recall example (1)
-Estimated regression Y on X.

-Find Yif X=12.
-Find the (R?)
Solution:
Y =a+ pX
Sy 2.83) _
ﬁ_rs—x_0977(4_ j_oe
a=Y - pX



_2Y _40_,
n
Zx
n

a=Y - X =5-0.647)=5-4.48=0.52

Y
X =
Y =a+ X =0.52+0.64X

Y =052+ 064X

If X=12
Y=052+ 064(12) =82

The Coefficient of Determination (R?)

The Coefficient of Determination (R?):

_BEX-D(-7)

R? =
XY —Y1)?
R* =12,
Example (5):
Y| X| X=X)| (=-Y) X=-X)¥Y-Y) | (Y-Y)°
11 -6 -4 24 16
2 13 -4 -3 12 9
4 14 -3 -1 3 1
416 -1 -1 1 1
58 1 0 0 0
719 2 2 4 4
8 |11 4 3 12 9
9 14 / 4 28 16



R? =

X -XD-1)

Y(Y -Y)?

= 0.64(84) /56 = 096 =96%

R? = szy =098% = 096 = 96%

The independent variable X explained 96% from the
variation in the dependent variable Y, other variables (called
random variables) explained only 4%.

Example (6):

If : r=088 ,5,=484 ,S,=3.99

Find #
Solution:

p= RO - (0.88)

S

X

As X increases Y increases

Example (7):

If _?26—1.2}{
Find Y If X=4

— =1.07
9



