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Chapter 10: Correlation and Regression: 

الازحباط والاَحداز : انفصم انعاشس

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): 

 مؼامو استثاط تٍشسىن

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. 

 

     -1     0            +1 

 

 

Strong negative    no            strong positive  

linear relationship  linear relationship         linear relationship 

: ملادظاخ مهمح جذا جذا

  ٍٍ1+ و1-حُحصس لًٍت يعايم ازحباط بٍسسوٌ ب 

  (َمول أٌ هُان ازحباط عكسً)إذا كاَج لًٍت يعايم الازحباط بانسانب 

  (َمول أٌ هُان ازحباط عسدي)إذا كاَج لًٍت يعايم الازحباط بانًوجب 

  إذا كاَج لًٍت(r)  ٌٍمال أٌ هُان ازحباط ضعٍف 0.5ألم ي weak 

  إذا كاَج لًٍت(r)  ٌٍمال أٌ هُان ازحباط يخوسظ 0.74 إنى 0.5ي moderate 

  إذا كاَج لًٍت(r)  ٌٍمال أٌ الازحباط لوي 0.99 إنى 0.75ي strong 

 



 

0502180703 جوال –لاسى يضوي / إعداد الأسخاذ  4 

Formula for the Correlation Coefficient r: 

 

 

 

Where n is the number of data pairs. 

 

Example (10-4) – page 534 

Compute the value of the correlation coefficient (Pearson Correlation 

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
2
 y

2
 

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 
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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 II 

(y) at this college.  

 

Find the Pearson correlation coefficient (r): 

 

Interpret the value of the Pearson Correlation coefficient (r)!!!!!!!!!!!!!!! 

there is strong positive linear correlation. 
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Regression:    الاوذـــــــــــذاس 

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:       (مؼادىح اىخط اىمستقٍم)مؼادىح خط الاوذذاس 

y = a + b x 

b = slope انًٍم a= intercept of y axis انجزء انًمغوع يٍ يحوز انصاداث  

 

 

 

 

أوجذ قٍمح مه اىمٍو واىجزء اىمقطىع وما ػيٍىا إلا اىتؼىٌط فً : اىمطيىب فً اىسؤاه

. اىمؼادلاخ اىساتقح وتؼذ إٌجاد اىقٍم وؼىض تها فً مؼادىح الاوذذاس اىساتقح

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

have: 

 

 

 

Then the 

equation of the 

regression line is: y = 0.024 + 0.95 x 

Predict a Calculus II exam score for a student who receive an 80 in 

Calculus I. 
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تؼذ إٌجاد قٍمح مو مه اىمٍو واىجزء اىمقطىع وتؼذ اىتؼىٌط تهما فً مؼادىح الاوذذاس ، فئوه 

. أي إٌجادها (y)وٌطية مىً أن أتىثأ تقٍمح  ((yوٌطية مىً إٌجاد قٍمح  (x)ٌؼطٍىً قٍمح 

Note that: Calculus I = x, Calculus II = y 

Y = 0.024 + 0.95 (80) = 76 

Then Calculus II = 76 when Calculus I = 80 
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CHAPTER 13: SPEARMAN RANK CORRELATION COEFFICIENT: 

 مؼامو استثاط سثٍشمان ىيشتة

Formula for computing the spearman rank correlation: 

 

 

Where: d: differences in ranks,   n: number of data pairs 

EXAMPLE (13-7): 

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

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    

 وهكرا إنى  آخس زلى يٍ لٍى 3 ثى 2 ثى انسلى انهً بعدِ 1 بئعغاء أصغس زلى xَموو بخسحٍب لٍى 

x وأكسز َفس انعًهٍت بانُسبت نمٍى ، yًكًا فً انجدول انخان  :

Textbook Student 1 rating Student 2 rating R1 R2 d d
2
 

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 

      30 
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Then, there is a moderate relationship between student 1 & student 2 rating. 

 y وxهىاك ػلاقح متىسطح طشدٌح تٍه 

:  ملادظح

.  دائما ٌساوي صفشd ومجمىع y وستة xستة  (داصو طشح) ٌمثو اىفشوق dػمىد 

 

EXAMPLE: (FROM FIRST TERM EXAM 10-1-1430H) 

: إذا كاَج انفسوق بٍٍ زحب يخغٍسٌٍ هً كًا ٌهً: هرا انسؤال وزد  فً اخخباز دوزي سابك

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   حجى انعٍُت عبازة عٍ عدد انًشاهداث  

 2. The value of the correlation coefficient is: ٌلًٍت يعايم ازحباط سبٍسيا  

d -1 -3 1 -2 2 3 2 -1 

d
2
 1 9 1 4 4 9 4 1 

 

 

 

3. The correlation coefficient value means that there is: Moderate linear 

relationship. 

 إرن فهىاك 0.645 تساوي r ٌسأىل ما هى وىع الاستثاط وتما أن قٍمح rتؼذ أوجذوا قٍمح 

. استثاط طشدي متىسط
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EXPERCISE: FIND THE SPEARMAN CORRELATION: 

Textbook CALCULUS1 CALCULUS 2 R1 R2 d d
2
 

A 80 70     

B 70 80     

C 90 90     

D 80 70     

E 60 50     

F 80 60     

G 50 40     

 

 

 

 ^^^^وهاٌح اىفصو ^^^ 
 

 

 

 #### هزا اىؼمو مجاوً ولا ٌثاع#### 

ووتمىى مه الله أن ٌىفغ ته أتىاءوا  فً جمٍغ أوذاء اىنشج الأسظٍح ،،،، 

ولا تىسىوا مه صاىخ دػاءمم  ،،،،،، 

gasim_hhh@hotmail.com  
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