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Correlation and Regression

• Scatter Plot suggests relationship between two variables but does not quantify it.

• Correlation Analysis:  A technique to quantify the strength of relationship between output 
and input variable in terms of correlation coefficient r. Example : Calories consumed and 
weight gained ,  Advt. expenditure and sales revenue .

• Regression Analysis: Statistical analysis technique to identify functional relationship 
between an input variable x and an output variable y and to predict the output variable 
using regression equation which can give the value of output for given input value(s). 
Example: For a known Advt. expenditure we can estimate the sales revenue using the 

regression equation Y= a+bx
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If x increases and y increases, then it is + ve Correlation

If x decreases and y increases, then it is - ve Correlation
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Correlation is usually defined as a measure of the linear relationship between two quantitative 
variables (e.g., height and weight).

When the values of one variable increase as 
the values of the other increase, this is known 
as positive correlation

When the values of one variable decrease as 
the values of another increase to form an 
inverse relationship

The most common measure of correlation is correlation coefficient, denoted by  ‘r’
   The value of r will lie between -1 to +1
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1. The more time you spend running on a treadmill, the more calories you will burn.

2. The less time I spend marketing my business, the fewer new customers I will have.

3. The more hours you spend in direct sunlight, the more severe your sunburn.

4. The more money she saves, the more financially secure she feels.

5. As the temperature goes up, ice cream sales also go up.

6. The more gasoline you put in your car, the farther it can go.

7. The longer someone invests, the more compound interest he will earn.

Positive correlation _ Examples



1. A student who has many absences has a decrease in grades.

2. As weather gets colder, air conditioning costs decrease.

3. If a train increases speed, the length of time to get to the final point decreases.

4. If a car decreases speed, travel time to a destination increases.

5. If a car tire has more air, the car may use less gas per mile.

6. The warmer it is outside, the fewer layers of clothing one has to wear to be warm.

7. As one exercises more, his body weight becomes less.

8. The older a man gets, the less hair that he has.

9. The more one works, the less free time one has.

10. If the temperatures outside decrease dramatically, heating bills will increase.

Negative correlation _ Examples



r  value Degree of relationship

1 Perfect

> 0.80 Strong (Good)

> 0.65 Moderate

< 0.65 Weak ( Poor)

0 No relationship

+ or – indicates the direction of 
relationship

The population 
parameter for 
correlation 
coefficient is 
expressed as

 ρ (rho ) 



Correlation & causation



Correlation Quiz 2

a) Descriptive

b) Inferential

c) Normal

d) Conclusive

6.The determination of population confidence interval based on 
sample data is called---------------------- statistics 

b) Inferential

A confidence interval is an indicator of your measurement's 
precision. It is also an indicator of how stable your estimate is, which 
is the measure of how close your measurement will be to the original 

estimate if you repeat your experiment.



Correlation  - Quiz 1

• 1.       Correlation coefficient falls between 1 and – 1

• 2.      The nearer the correlation coefficient is to 0, more is the relationship  
between two variables linear.

• 3.     Negative correlation means the value of independent variable 
decreases as the dependent variable increases.

• 4.     Correlation does not determine causation

• 5     .Regression is used to predict relationship between a discrete and a 
continuous variable

• 6.    2 sample t is used to determine if there is any difference in variance of 
samples taken from two different populations

True

Which of the following statement(s) is/are true:

False

True

True

False

False



Correlation Quiz 2

a) Find out the correlation coefficient that exists between 
the given variables

b) Ascertain the degree of relationship between the given 
variables

c) Ascertain the nature of relationship that exists between 
the given variables

d) All of the above

1. The purpose of applying Correlation analysis is to

d) All of the above



Correlation Quiz 2

a) There is a negative relationship between the two 
variables

b) There is a weak negative relationship between the two 
variables

c) A non-linear relationship may exist between the two 
variables

d) All of the above

2. In ‘Karl Pearson’s Correlation analysis’, the coefficient between two 
variables under consideration is found to be -0.1. Which of the 
following can be a valid inference?

d) All of the above



Correlation Quiz 2

a) There is a strong negative relationship between the two 
variables

b) There is a weak negative relationship between the two 
variables

c) There is an error in calculation

d) All of the above

3. In ‘Karl Pearson’s Correlation analysis’, the value of coefficient is –
1.05. Which of the following can be a valid inference?

c) There is an error in calculation



Correlation Quiz 2

a) Both X and Y should be quantitative

b) Y should be quantitative, X can be qualitative or 
quantitative

c) Both X and Y should be qualitative

d) Y can be qualitative or quantitative, X should be 
quantitative

4. While applying the Coefficient of correlation analysis on Y and X:

a) Both X and Y should be quantitative



Correlation Quiz 2

a) Positive

b) Negative

c) 1

d) -1

5. If ‘Y’ increases in all the cases as ‘x’ increases, the  correlation 
coefficient will be:

a) Positive



Correlation Quiz 2

a)  X causes Y

b) X is atleast one of the causes of Y

c) X has perfect linear association with Y

d) All of the above

6.If X and Y are perfectly correlated , the most appropriate inference 
    is

C





Regression analysis generates a line that quantifies the relationship between X and Y.



A Note on Terminology

•These terms are often used interchangeably: 
 

•                                   Regression equation

•                         Regression line    

• Prediction equation

•                                Prediction line

• Fitted line or fits*Model

20







Regression equation
       Y= 50+5x



There are 2 regression lines . To estimate Y ,use Y on X regression line and to estimate X use X on Y regression  Line









QUIZ

a a ,d

c
d

























R2 = 0.65

X = Adv Expenditure in ten thousands
Y = sales revenue in Lacs



Weight gained Calories Consumed

0 1500

200 2300

900 3400

200 2200

300 2500

0 1600

0 1400

10 1900

600 2800

1100 3900

100 1670

150 1900

350 2700

700 3000

➢

➢

➢

Is there a relationship between

calories consumed and weight

gained?

Please find the following

 o Rsq=

 o r=

 o Regression Equation

If 3300 calories are consumed,

how much weight will be gained?

  CaloriesConsumed.mtw

Example: Regression Analysis 

Weight gained  for 3300 calories consumed
       y = -755 + 0.463 * 3300 = 772.9





MULTIPLE  REGRESSION - EXAMPLE
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