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Abstract
The correlation coefficient is a statistical measure of the strength of the relationship between the relative movements of two variables.
In this research we study bivariate correlation coefficient by using spss statistics and explain same example take from book
SPSS Statistics is a powerful statistical software platform. It delivers a robust
set of features that lets your organization extract actionable insights from its data. this research aims to know the importance of the spss program that is used for
Analyze and better understand your da
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Introduction:
The correlation coefficient, r, is a summary measure that describes the extent of the statistical relationship between two interval or ratio level vari- ables.
The correlation coefficient is scaled so that it is always between -1 and +1.
When r is close to 0 this means that there is little relationship between the variables and the farther away from 0 r is, in either the positive or negative direction,
the greater the relationship between the two variables. The two variables are often given the symbols X and Y . In order to illustrate how the two variables are
related, the values of X and Y are pictured by drawing the scatter diagram, graphing combinations of the two variables. The scatter diagram is given first, and
then the method of determining Pearson’s r is presented. In presenting the following examples, relatively small sample sizes are given. Later, data from larger
samples are given. Scatter Diagram A scatter diagram is a diagram that shows
the values of two variables X and Y , along with the way in which these two variables relate to each other. The values of variable X are given along the horizontal axis, with the values of the variable Y given on the vertical axis. For purposes of drawing a scatter diagram, and determining the correlation coefficient, it
does not matter which of the two variables is the X variable, and which is Y.
Later, when the regression model is used, one of the variables is defined as an
independent variable, and the other is defined as a dependent variable. In regression, the independent variable X is considered to have some effect or influence
on the dependent variable Y . Correlation methods are symmetric with respect to
the two variables, with no indication of causation or direction of influence being
part of the statistical consideration.

1

Chapter One
1-1: correlation coefficient[3]:A correlation coefficient is a numerical measure of some type of correlation, meaning a statistical relationship between two variables.[a] The variables may be two columns of a given data set of observations, often called a sample, or two components of
a multivariate random variable with a known distribution.
The value of r ranges between ( -1) and ( +1)
The value of r denotes the strength of the association as illustrated
by the following diagram.

Figher (1)
Range correlation

If r = Zero this means no association or correlation between the two variables.
If 0 < r < 0.25 = weak correlation.
If 0.25 ≤ r < 0.75 = intermediate correlation.
If 0.75 ≤ r < 1 = strong correlation.
If r = l = perfect correlation.

2

1-2: Types of Bivariate Correlation coefficient [2][4]:1-1-2: Person linear correlation coefficient[4] :The Pearson product-moment correlation coefficient, better known as the correlation coefficient, or as r, is the most widely used correlation coefficient. Values of
r for pairs of variables are commonly reported in research reports and journals as a
means of summarizing the extent of the relationship between two variables. Pearson’s
r summarizes the relationship between two variables that have a straight line or linear
relationship with each other. If the two variables have a straight line relationship in
the positive direction, then r will be positive and considerably above 0. If the linear
relationship is in the negative direction, so that increases in one variable, are associated with decreases in the other, then r < 0. The possible values of r range from -1 to
+1, with values close to 0 signifying little relationship between the two variables. Exactly how different from 0 the value of r must be before providing evidence of a relationship can be determined on the basis of an hypothesis test. It will also be seen in
Section 11.4.7 that the size of r can differ rather considerably depending on what type
of data is being examined. The Pearson correlation coefficient r can be defined as follows. Suppose that there are two variables X and Y , each having n values X1, X2, . .
. , Xn and Y1, Y2, . . . , Yn respectively. Let the mean of X be X¯ and the mean of Y
be Y¯ . Pearson’s r is r = P(Xi – X¯)(Yi – Y¯ ) Qp(Xi – X¯) 2 P(Yi – Y¯ ) 2 where
the summation proceeds across all n possible values of X and Y . A method of computing r is presented next, with an example. Following this, there is some discussion
of the meaning and interpretation of the correlation coefficient.

3

2-1-2: Spearman Rank Correlation Coefficient:
The Pearson correlation coefficient just examined can be used for interval or ratio level scales. When a variable is measured at no more than the ordinal level, the
researcher must decide whether to treat the ordinal scale as if it has an interval level
scale, or to use a correlation coefficient designed for an ordinal level scale. There are
various types of correlation coefficients which have been constructed to allow a researcher to examine the relationship between two variables each of which have at
least an ordinal level of measurement. Some of these are gamma (the Greek letter γ),
various statistics referred to as tau (the Greek letter τ ) and Spearman’s rho. The latter
is the simplest to calculate without a computer, and is the only ordinal level correlation coefficient presented in this textbook. Many other introductory textbooks present
gamma and the various types of tau. Spearman’s rho is given the symbol rs, with r
used to denote that it is a correlation coefficient, and the subscript s to denote that it is
named after the statistician Spearman. The true Spearman correlation coefficient is
called rho sub s, that is, ρs. The Greek letter ρ is used to denote that ρs is the parameter, with the statistic rs being calculated from the data. If a scale is ordinal, it is possible to rank the different values of the variable, but the differences between these
ranks may not be meaningful. In order to compute Spearman’s rho for two variables
whose values have been ranked, the numberical difference in the respective ranks are
used. Suppose that there are two variables X and Y . For each case that is observed,
the rank of the case for each of the variables X and Y is determined by ordering the
values from low to high, or from high to low. For each case i, the difference in the
rank on variables X and on variable Y is determined, and given the symbol Di . These
differences are squared, and then added producing a summation P D2 i

4

3-1-2: Kendall’s
Let X = (x1, …, xn) and Y = (y1, …, yn) be two data vectors each containing measurements of the same n units. For example, consider the association between French
and math grades in a class of n = 3 children: Tina, Bob, and Jim; let X = (8, 7, 5) be
their grades for a French exam and Y = (9, 6, 7) be their grades for a math exam. For
1 ⩽ i < j ⩽ n, each pair (i, j) is defined to be a pair of differences (xi − xj) and (yi − yj).
A pair is considered to be concordant if (xi − xj) and (yi − yj) share the same sign, and
discordant when they do not. In our data example, Tina has higher grades on both exams than Bob, which means that Tina and Bob are a concordant pair. Conversely,
Bob has a higher score for French, but a lower score for math than Jim, which means
Bob and Jim are a discordant pair. The observed value of Kendall’s τ, denoted τobs, is
defined as the difference between the number of concordant and discordant pairs, expressed as proportion of the total number of pairs

5

Chapter Two
PRACTICAL ASPECT
2-1:Introduction:This chapter tackles the practical application of the Correlation Coefficient . For
calculation the type of correlation coefficient by using SPSS Program some data
was took from zhen hospital and others from book .

2-2: Calculate Pearson’s coefficient of linear correlation:
Example// For Calculate the person correlation between the age of men and
their systolic blood pressures we took the data from zhen hospital.

Figher(2)
Data
Tocalculate the Pearson’s coefficient by this Step

Analyze corelat Biviarate
When we click on biviarate the windows open below

6

Figher(3)
The Calculate data to find person correlation

After that we put each of xi , yi to box variables and clik on pearson and click on
ok then thewindows of rezelt open below

Correlations
xi
xi

Pearson Correlation 1

.997**

Sig. (1-tailed)

.000

N
yi

yi

10

Pearson Correlation .997**
Sig. (1-tailed)

.000

N

10

10
1

10

**. Correlation is significant at the 0.01 (1-

Table(1-2)
The result of pearson correlation

The value of 𝛾 = +0.99 suggests very high positive correlation between age and
blood pressure that is the large age a person has the large is his or blood pressure.

7

2-3: Calculation method Spearman’s coefficient of rank correlation:
If we assume that the variable x has ranks Rx and that the variable Y has ranks
Ry, and assuming that d denotes the difference of the two ranks, meaning d = Rx_Ry,
then Spearman’s coefficient of ranks correlation is given by the following formula:

𝑟𝑠= 1 −

6 ∑ 𝑑2
𝑛(𝑛2 −1)

Where n is the number of ordered pairs.

Example //To study the relationship of correlation of students ’grades in statistics
and their grades in mathematics, we selected eight students whose grades are as follows:

(x)statistics

Excellent

Very good

Good

Accept

Faile

(y)mathematics

Excellent

Very good

Good

Accept

Faile

Table(2-2)
Data of ’grades in statistics and grades in mathematics

Is there a correlation? What kind and how strong is it ?

8

Analyz Corelate B iviaratewhen we click on biviarate open for we the
windows bellow

Figher(4)
Data

9

Figher(5)
The calculate data to find Spearman correlations

Correlations
statistics
Spearman's rho

statistics

matheatical

Correlation Coefficient

matheatical

1.000

.600

Sig. (2-tailed)

.

.285

N

5

5

Correlation Coefficient

.600

1.000

Sig. (2-tailed)

.285

.

5

5

N

Table(3-2)
Spearman correlation
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2-4: Calculate Kendall’s τ [4] :
Example// raw data for 11 sutdents in 2 exams show bllow:-

Figher(6)
Data

Analyz Corelate B iviaratewhen we click on biviarate open for we the
windows below
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Figher(7)
The calculate data to find kendall's tau-b correlation

Correlations
Exam1
Kendall's tau_b

Exam1

Correlation Coefficient
Sig. (2-tailed)
N

Exam2

Correlation Coefficient
Sig. (2-tailed)
N

**. Correlation is significant at the 0.01 level (2-tailed).

Table(4-2)
Kendall's tau_b correlation
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Exam2

1.000

.818**

.

.000

11

11

.818**

1.000

.000

.

11

11
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پوختە -:
هاوکۆلکەی هاوپەیوەندی پێوانەیکی ئامارییە بە هێزی پەیوەندی نێوان خزم دوو گۆرانی تر لە و
توێژینەوە دادە خوێنین جۆری پەیوەندی بۆ زانینی پەیوەندی نێوان هەندەک نەخۆشی کاریگەریان لە سەر
یەک و دیاریکردنی بە هێزی پەیوەندیەکە لە رێگەی کۆکردنەوەی داتا لە نە خۆشخانەی ژین-ی
نێودەولەتی و هەندەک نممونە لە کتێبدا.
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