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Chapter 10: Correlation and Regression:
Correlation is a statistical method used to determine whether a linear
relationship between variables exists.

A correlation coefficient is a measure of how variables are related.
Scatter Plots:

A scatter plot is a graph of the ordered pairs (x,y) of numbers consisting
of the independent variable, X, and dependent variable, y.

A scatter plot is visual way to describe the nature of the relationship
between the independent and dependent variables.

Example: (10-1) page 530

Construct a scatter plot for the following data:

Subject Age X Pressure y
A 43 128
B 48 120
C 56 135
D 61 143
E 67 141
F 70 152
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Correlation Coefficient: (Pearson Correlation Coefficient):
O Bl ) Jalaa

The correlation coefficient computed from the sample data measures the

strength and direction of a linear relationship between two variables.
The symbol for the sample correlation coefficient is r.

The symbol for the population correlation coefficient is p.

The range of the correlation coefficient is from 1- to +1.

If there is a strong positive linear relationship between the variables, the
value of r will be close to +1.

If there is a strong negative linear relationship between the variables, the
value of r will be close to -1.

When there is no linear relationship between the variables or only a weak

relationship, the value of r will be close to 0.
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Formula for the Correlation Coefficient r:

(> )-(Xxy)

r=

Example (10-4) — page 534

Compute the value of the correlation coefficient (Pearson Correlation

(x-S y)- )

Where n is the number of data pairs.

Coefficient) for the data for the data obtained in the study of age and

blood pressure given in Example (10-1):

Subject Age X Pressure y
A 43 128
B 48 120
C 56 135
D 61 143
E 67 141
F 70 152
Solution:
Subject| Age x Pressure y Xy X° y°
A 43 128 5504 1849 16384
B 48 120 5760 2304 14400
C 56 135 7560 3136 18225
D 61 143 8723 3721 20449
E 67 141 9447 4489 19881
F 70 152 10640 4900 23104
345 819 47634 20399 | 112443
4

0502180703 Jl s> — (5 sean awild /3L5LY1 lac)




n(> xy)-x>y) 6(47634)—(345)819)

r = =

I x)-Exf S y?)-(Tyf|  le(20399)- (345) [6(112443) - (819)’

=0.897

The correlation coefficient suggests a strong positive relationship

between the age (x), and blood pressure (y).

Example (20): Note: (from second exam, first term on 10-1-1430H)

A calculus instructor is interested in finding the relationship between the
final exam grades of students enrolled in Calculus I (x) and Calculus 11
(y) at this college.

D x=400, > y=380 D x* =32656 D y? =29546
D> xy=31023 n=5

Find the Pearson correlation coefficient (r):

(> xy)- %) y) _ 5(31023) - (400)(380) oo
I x)-xf W y?)- (P VIs(32656) - (400) [5(29546) - (380)° |

r =

there is strong positive linear correlation.
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Regression: ) de——ady)

Regression is statistical method used to describe the nature of the
relationship between variables, that is, positive or negative, linear or
nonlinear.

Line of best fit:

Means that the sum of the squares of the vertical distances from each

point to the line is t at a minimum.
Regression line Equation:  (asiwall bdl) dlaea) laady) b dlales

y=a+bx

b = slope Jwl! a= intercept of y axis <ball ) saa (e g shiall ¢ jall
_EvEx)-& X)(Z x)
n(Xx*)- (xS
L) (Z X)(Z y)
n(Xx)-(E
b o2 gail) YY) Lile Lag g ghalall & Jad) g Jaall (1 dad 23 9 101 5aud) (B o gllaall
ARl sy ddalea 8 Ly (o gad adll) alag) ey g ABiLad) calaal)

From Example (20): find the slope (b)and intercept (a) of the line if you

have:

D x=400, > y=380 D x* = 32656 D y? =29546
D> xy=31023 n=5

_(Zy)(zx) (Zx)(ny) (380 )(32656 ) — (400)(31023) _ .

n(Ex)-(X 5(32656 )— (400 )’
o NZ0)- X)(Z y) 5(31023 ) - (400 )(380)
n(Xx) - 5(32656) (400 )’ =095 Then the

equation of the
regression line is: y = 0.024 + 0.95 x
Predict a Calculus Il exam score for a student who receive an 80 in

Calculus I.
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Al ¢ plaady) Aalea B Lagy Gl gaill a9 £ shalal) & Jall g Jaal) (e JS dad alang) a2y
L) (6 (y) Ay Ll ) (e a9 (y) dad dla) (e allay g (X) dad (ukany
Note that: Calculus | = x, Calculus Il =y
Y =0.024 +0.95 (80) = 76
Then Calculus Il = 76 when Calculus | = 80
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CHAPTER 13: SPEARMAN RANK CORRELATION COEFFICIENT:
G Gl e ol ) Jaloa
Formula for computing the spearman rank correlation:

2
r,=1- 6Zd

) n(n® -1)

Where: d: differences in ranks,
EXAMPLE (13-7):

Two student were asked to rate eight different textbooks for a specific

n: number of data pairs

courses on categories, find the Spearman Rank Correlation:

Textbook | Student 1 rating | Student 2 rating
A 4 4
B 10 6
C 18 20
D 20 14
E 12 16
F 2 8
G 5 11
H 9 7

o ey AL (V138 53 82 eamy N BN 5] B aal elaels X pf i i o 0
r ) Jsaall 8 LS y il Lol dlaal) s ST ¢ x

Textbook | Student 1 rating | Student 2 rating R1 R2 d d?
A 4 4 7 8 -1 1

B 10 6 4 7 -3 9

C 18 20 2 1 1 1

D 20 14 1 3 -2 4

E 12 16 3 2 1 1

F 2 8 8 5 3 9

G 5 11 6 4 2 4

H 9 7 5 6 -1 1
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6» d? *
r,=1- Z;‘ =1- 6% 30 =0.645
n(n® -1) 8(64-1)

Then, there is a moderate relationship between student 1 & student 2 rating.
Y9 X O A sk A gia B3le Ui
ddaadNa
i g gben Laila d £ gaag y Gl X Gl (Tok Jala) G5 A Fiay d agas

EXAMPLE: (FROM FIRST TERM EXAM 10-1-1430H)
fel LS (A (e Gy (o (35 A1) CulS 13) Bl (5 )90 Ll (8 2 )5 i) 18
If the differences between the ranks of two variables are:
(-1,-3,1,-2, 1, 3, 2, -1) then answer the following questions:
1. The sample size is: 8 laliall sxe e 3 e Ainll aaa

2. The value of the correlation coefficient is: (e i Jalii ) Jales 4

d -1 -3 1 -2 2 3 2 -1
d? 1 9 1 4 4 9 4 1
2 *
r,=1- BZzld —1- 2730 _ g5
n(n° —-1) 8(64-1)

3. The correlation coefficient value means that there is;: Moderate linear
relationship.
Mg 03 0.645 o r  Aad o Layg Bl W £ 5l ga el 1 dagd Usa gl 2y

i gia (g3 kBl
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EXPERCISE: FIND THE SPEARMAN CORRELATION:

Textbook | CALCULUS1 CALCULUS 2 R1 R2 d d?
A 80 70
B 70 80
C 90 90
D 80 70
E 60 50
F 80 60
G 50 40
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