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Correlation Analysis

Correlation Analysis is statistical method that is
used to discover if there is a relationship
between two variables/datasets, and how strong
that relationship may be.

In terms of market research this means that,
correlation analysis is used to analyze
quantitative data gathered from research
methods such as surveys and polls, to identify
whether there is any significant connections,
patterns, or trends between the two.
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Importance of Correlation 
Analysis

 Measures the degree of relation i.e., whether it is
positive or negative.

 Estimating values of variables i.e., if variables are
highly correlated then we can find value of variable
with the help of given value of variable.

 Helps in understanding economic behavior.
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Stages to Solve Correlation 
Problem

Determining whether a relation exists and if it
does, measuring it.

Testing whether it is significant.

Establishing the cause and effect relation, if any.
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Uses of Correlation Analysis

 It is used in deriving the degree and direction of
relationship within the variables.

 It is used in reducing the range of uncertainty in
matter of prediction.

 It is used in presenting the average relationship
between any two variables through a single value of
coefficient of correlation.

 Correlation analysis helps to estimate the future
values.
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Scatter Plot

 Graphical representation
of bivariate data.

 Plot values of one variable
on the horizontal axis and
values of the other variable
on the vertical axis.

 Can be used to see how
values of two variables
tend to move with each
other (i.e., how the
variables are associated.)
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Patterns of Scatterplot

 The fit of the data can be visually
represented in a scatterplot. Using a
scatterplot, we can generally assess
the relationship between the
variables and determine whether they
are correlated or not.
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Types of Correlation
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Positive Correlation

Positive correlation is the
positive relationship
between two variables. In
positive correlation, the
movements of variables
are positively linked,
which means if one
variable goes up the other
variable also goes up, and
if one variable goes down
then the other variable
also goes down.
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Negative Correlation

A negative correlation
occurs when the one
variable increase then
the variable decrease.
That is, both variables
move in the opposite
direction.
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Perfect Positive Correlation

A perfectly
positive correlation
means that 100% of the
time, the variables in
question move together
by the exact same
percentage and
direction.
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Perfect Negative Correlation

A perfect negative
correlation means the
relationship that exists
between two variables is
negative 100% of the time.
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Zero Order Correlation

A correlation of zero
means there is no
linear relationship
between the two
variables i.e., the
change in one variable
is not associated with
the change in the other
variable.
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Simple Correlation

When correlation is
concerned with only
two variables then it is
known as simple
correlation.
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Multiple Correlation

When we consider more than two variables at a
time then the correlation is known as multiple
correlation.
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Partial Correlation
When we have more than two variables in a study, but

we consider only two variables for influencing each
other- where the other variables are considered
constant, then the correlation is termed as partial
correlation.
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Linear Correlation

Correlation is said to be
linear if the change in
one variable results in
the constant change in
the other variable.
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Non-linear Correlation

Correlation is said to be
non linear/curvilinear
if the amount of change
in one variable is not in
a constant ratio to the
change in the other
variable.
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Simple Correlation Coefficient (𝒓)

 The Karl Pearson’s   correlation coefficient (r) is defined 
as: 

 Pearson’s correlation coefficient (𝑟) is a measure of linear
association, but if the relationship is not linear, Pearson’s
correlation coefficient is not an appropriate statistic for
measuring their association.

 The correlation coefficient is a value that indicates the
strength of the relationship between variables. The
coefficient can take any values from -1 to 1.





 




 

 


2222)()(

),(

YnYXnX

YXnXY

YVarXVar

YXCov
r

e-mail: akanda@du.ac.bd 20



Assumptions for Computing Karl
Pearson’s Coefficient of Correlation

 Assumption#1: The two variables should be
measured at the interval or ratio level (i.e., they
are continuous).

 Assumption#2: There is a linear
relationship between the two variables.

 Assumption#3: There should be no significant
outliers.

 Assumption#4: The variables should
be approximately normally distributed.
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Properties of Correlation 
coefficient (r)

 r always lies between -1 and +1, i.e., −1 ≤ 𝑟 ≤

1.

 Two independent variables are uncorrelated

but converse is not true.

 𝑟 is independent of change in origin and scale.

 𝑟 is the geometric mean of two regression

coefficients.

 𝑟 is symmetrical i.e., 𝑟𝑥𝑦 = 𝑟𝑦𝑥.

 The correlation coefficient is a pure number

and it does not depend upon the units in which
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Interpretation Guideline
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Coefficient of Determination

 The coefficient of determination is a measure used
in statistical analysis that assesses how well a
model explains and predicts future outcomes.

 It is indicative of the level of explained variability
in the data set. It is denoted by 𝑟2.

 If 𝑟2 = 0.81, which indicates that 81% of the total
variation in the dependent variable has been
explained by the independent variable.
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Test of Hypothesis

 Null Hypothesis: 

 Alternative Hypothesis:

 P-value:

 p-value means probability value.

 If p-value<0.05, then we say that null
hypothesis is rejected at 5% level of
significance.
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Correlation ≠ Causation

 Both ice cream sales and
swimming increase when
the weather is hot and
sunny, but they are not
caused by each other (they
are caused by good
weather, with lots of
people at the beach, both
eating ice cream and
having swim in the sea).
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Obtaining Pearson r Using 
SPSS
 Open the data file

(students.sav) and
follow the instructions
given below: Click on

 Analyze

 Correlate

 Bivariate
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Continue
 Select your two variables (hsgpa,
colgpa) and move them into the box
Variables.

 In the Correlation Coefficients section,
Pearson is the default option. If you
wish to request the Spearman rho, tick
the Spearman box as well (or instead).

 Specify whether the test of significance
should be one-tailed or two-tailed. (If
the direction of association is known in
advance, select One-tailed otherwise
select Two-tailed.)

 You can select Flag significant
correlations. (If the value of
correlation coefficient is significant at
5% level and 1% level, are identified
with a single asterisk and double
asterisk respectively. )

 Under Options, click on the Exclude
cases pairwise box.

 Click on Continue, then OK. e-mail: akanda@du.ac.bd 28



SPSS Output

 In the SPSS Output Viewer,
you will see a table with the
requested correlations.
This is what the Bivariate
Correlations output looks
like:
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Interpretation of the Result

Comment on r:
The value of correlation coefficient, r=0.580, which

implies that there is a moderate positive linear
association between the variables, high school gpa
and college gpa.

Comment on significance:
Here p-value=0.000. Since p-value is less than

0.01, we may reject the null hypothesis at 1% level
of significance in a two-tailed test and conclude
that the population correlation coefficient ρ is not
equal to 0, i.e., there is a linear association between
high school gpa and college gpa.
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Spearman Rank Correlation

Spearman rank correlation
method is recommended
when-

The values of the variables
are available in the rank-
ordered form.

The data are qualitative in
nature and can be ranked
in some order.
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Spearman Rank Correlation

First open the data file student.sav

From the menu bar choose:

Analyze

 Correlate

 Bivariate…

Select variables quiz1 and quiz2.

After that send these variables into the variable box.

Select Spearman in the correlation coefficient option.

After choosing the desired options then click OK.
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SPSS Output

After running the
Spearman’s correlation
procedure, you will be
presented with the
Correlations table, as
shown below:
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Interpretation of the Result

Comment on :

The value of rank correlation coefficient, rs=-0.673,
which implies that there is a moderate negative
association between the quiz1 and quiz2marks.

Comment on significance:

Here p-value=0.000. Since p-value is less than
0.01, we may reject the null hypothesis at 1% level
of significance in a two-tailed test and conclude
that the population correlation coefficient ρs is not
equal to 0.
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Exercise data for partial 
correlation

𝑋1 𝑋2 𝑋3
18 14 13

16 12 14

30 14 18

15 10 12

13 7 11

26 13 16

15 8 12
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How to Run the Partial Correlation 
in SPSS

 From the menu bar choose:
 Analyze
 Correlate
 Partial...

 You will get the Partial
Correlations dialog box.

 Select two or more numeric
variables for which partial
correlations are to be
computed.

 Select one or more numeric
control variables.
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Partial Correlation in SPSS

 In the variable box choose the
variables X1 and X2

 After that choose variable X3 for
the box named controlling for.

 In the bottom left side you will find
Test of significance (Two Tailed
and One Tailed) box and Actual
Significance Level icon.

 At the bottom right side of the
dialog box you will see the box
named options. After clicking in
the option part you will find
another dialog box named Partial
Correlation: Options. Here
there are two choices named
Statistics and Missing value.

 After choosing the desired options
ten click OK.
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Output: Partial Correlation: r12.3

 Comment on r12.3:
 The value of partial correlation

coefficient, r12.3=-.095, which
implies that there exists a very
weak degree of negative linear
association between the
variables X1 and X2 holding the
effects of X3 constant.

 Comment on significance:
 Here p-value=.859. Since p-

value>.05, we may accept the
null hypothesis at 5% level of
significance and conclude that
the population partial
correlation coefficient between
X1 and X2 (Holding X3 constant)
is equal to 0.
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Output: Partial Correlation: r13.2

 Comment on r13.2

 The value of partial correlation
coefficient, r13.2=.923 which implies
that there exists a high degree of
positive linear association between
the variables X1 and X3 holding the
effects of X2 constant.

 Comment on significance:
 Here p-value=0.009. Since p-

value<0.05, we may reject the null
hypothesis at 5% level of significance
and conclude that the population
partial correlation coefficient
between X1 and X3 (Holding X2

constant) is not equal to 0.

e-mail: akanda@du.ac.bd 39



Output: Partial Correlation: r23.1

 Comment on r23.1:
 The value of partial correlation

coefficient, r23.1=.3848 which implies
that there exists a very weak degree
of positive linear association
between the variables X2 and X3

holding the effects of X1 constant.

 Comment on significance:
 Here p-value=.451. Since p-

value>0.05, we may accept the null
hypothesis at 5% level of significance
and conclude that the population
partial correlation coefficient
between X2 and X3 (Holding X1

constant) is equal to 0.
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Limitations of Correlations

 Correlation is not and cannot be taken to imply
causation. Even if there is a very strong association
between two variables we cannot assume that one
causes the other.

 Correlation does not allow us to go beyond the data
that is given.

 Extreme values affect the value of the coefficient of
correlation.

 It assumes the linear relationship between the two
variables, whether such relationship exist or not.
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Thanks for your 
patience hearing…
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