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Unit: 1 Descriptive Analysis of Quantitative Data

Data Types: Nominal, Ordinal Interval and Ratio
Dear Students the data what we collect can be classified into four levels of measurement:
they are Nominal Scale Level, Ordinal Scale Level, Interval Scale Level and Ratio Scale
Level.
Nominal Scale: Nominal Scale is Qualitative in nature. We assign numbers to objects where
different numbers indicate different objects. These numbers have no real meaning other than
differentiating between objects.
Example: Gender: 1= Male, 2=Female

Area: 1= Rural, 2 = Urban
Ordinal Scale: Ordinal Scale is similar to nominal scale data but there is a big difference.
We assign numbers to objects, but here the numbers also have meaningful order.
Example: Class: 1= Distinction, 2= First class, 3= Second class, 4= Pass class

Rating: 1=Excellent, 2= Good, 3= Satisfactory, 4= Unsatisfactory
Interval Scale: Interval Scale is similar to ordinal scale but, there is a slight difference. Here
the assigned numbers have order like ordinal but there are also equal intervals between
adjacent categories.
Example: Likert scale
Completely agree: Somewhat agree Neutral Somewhat disagree Completely disagree

Very much, Somewhat, Neither, Somewhat, Very much



Ratio Scale: Ratio Scale is like interval Scale but, in addition it has a 0 point and ratio can be
calculated

Example: Height & Weight

Note: In Short

Nominal: Named Variable

Ordinal: Named + Ordered Variable

Interval: Named + Ordered + Proportionate Interval between Variable

Ratio: Named + Ordered + Proportionate Interval between Variable + Can accommodate

absolute zero

Data: Data are the actual values of the variable. They may be numbers or words. Data are
usually obtained from sample or population. Data can be of two categories: Qualitative data
Quantitative data.

Qualitative data: Qualitative data are usually descriptive in nature. They are the result of
categorizing or describing attributes of population or sample. They are usually non numerical
in nature. These types of data are obtained from observations, interview, Focus Group
Discussion (FGD), etc.

Qualitative data helps in in-depth analysis, provides rich information but, its time consuming,
not easy to generalize.

Quantitative data: Quantitative data are always numbers/numerical. This data are always
quantifiable information that can be used for statistical analysis. These types of data are
obtained from survey, questionnaire, or polls, etc.

Quantitative data helps in in-depth analysis, provides accurate result and are unbiased but, it

restricts information and output depends on question type.



Graphical representation of data: Graphs are more helpful in understating the data. It helps
in presenting the statistical data in an attractive manner.

There are various types of graphs, to name a few: Pie Diagram, Bar Graph, Line Graph,
Scatter Plot, Area Plot, etc

Pie Diagram: Pie diagram is a circular diagram divided into sectors, which represents the
data.

Example:
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Showing the computer competency of primary school teachers

Bar Graph: In Bar graphs are solid bars are used to display and compare the data.
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Showing the Covid-19 Confirmed No. of cases in MP



Line Graph: Line graph displays information that is continuous over time.

Coronavirus situation in Madhya Pradesh (Source: MOHFW)
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Measures of Central Tendencies:

Central Tendencies is a typical value for a probability distribution. The most common
measures of central tendency are Mean, Median and Mode.

Mean: In simpler terms it is just nothing more than arithmetic average.

Please go through the link
https://youtu.be/BDSsLU2xUB4
Median: Refers to the number in the middle position when the data is placed in an array.

Please go through the link
https://youtu.be/IfKkHUJT69E

Mode: It is the most frequently occurring score.

Please go through the link
https://youtu.be/Vwh30AsK 4

Normal Probability Distributions
The Normal Probability Distribution is very common in the field of statistics.

A random variable X whose distribution has the shape of a normal curve is called a normal
random variable.


https://youtu.be/BDSsLU2xUB4
https://youtu.be/IfKkHUJT69E
https://youtu.be/Vwh3oAsK__4
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A normal curve.

This random variable X is said to be normally distributed with mean p and standard deviation
o if its probability distribution is given by

Properties of a Normal Distribution
1. The normal curve is symmetrical about the mean ;
2. The mean is at the middle and divides the area into halves;
3. The total area under the curve is equal to 1;
4. 1tis completely determined by its mean and standard deviation o (or variance ¢%)

Skewness: Skewness refers to lack of symmetry.NPC indicates a perfect symmetrical curve.
If the value of mean, median and mode differs then there will be no symmetry between two

halves of the curve. Such distribution are said to be skewed.

Types of Skewness:
Positive Skewness: In positive skewness the curve is more inclined towards left
Negative Skewness: In negative skewness the curve is more inclined towards right.
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Kurtosis: When there are very few individuals whose scores are near to the average score for
their group, the curve representing such a distribution becomes ‘flattened’ in the middle. On
the other hand, when there are too many cases in the central area, the distribution curve
becomes too ‘peaked’ in comparison with the normal curve. Both these characteristics of

being flat or peaked are used to describe the term kurtosis.



Platykurtic

A frequency distribution is said to be platykurtic. When the curve is flatter than the normal
curve.

Leptokurtic

A frequency distribution is said to be leptokurtic When it is more peaked than the normal.
Mesokurtic

A frequency distribution is said to be mesokurtic. When it almost resembles the normal

(neither too flat nor too peaked).
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Unit: 2: Data Relations

Examining Relationships: Most of the studies involve more than two variables.

Researcher tries to examine the relation between variables to understand the relationship
between these variable, to look at the pattern of data distribution, to calculate numerical
description of data and to describe overall pattern.

Correlation & Coefficient of Correlation:

Theory developed by Francis Galton & Karl Pearson



Correlation: Relation between two variables. Eg: Intelligence & Achievement (ratio/interval
scales) It does not prove the relationship but shows the relationship

A.M.Tuttle states that “An analysis of co-variation of two or more variables is called
correlation”

Coefficient of correlation: is a numerical value. It is the amount /extent/degree of
relationship existing between two variables

Types of Correlation:

Positive correlation: Increase in one variable is accompanied by the increase in the other
variable. Eg: Height & weight.

Negative correlation: Increase in one variable is accompanied by the decrease in the other
variable. Eg: Speed and time.

Positive perfect correlation: When coefficient of correlation is +1.

Negative perfect correlation: When coefficient of correlation is -1.

Zero correlation: No correlation between the two variables.

Methods of measuring correlation:

e Scatter diagram

Graphic method

e Karl Pearson’s co-efficient of correlation
e Rank difference method

e Concurrent deviation method

e | east square method



When to use the diff types of correlation tests:

Variable Y\X | Quantitiative X Ordinal X Nominal X

Quantitative Y Pearson r Biserial r Point Biserial rpb
Ordinal Y Biserial r Spearman rho/Tetrachoric e Rank Biserial r
Nominal Y | Point Biserial rpb Rank Bisereal r Phi, L, C, Lambda

Scatter Diagram: The first step in determining whether there is a relationship between two
variables is to examine the graph of the observed data. This graph is called scatter diagram.

In scatter diagram the data are plotted as points on the graph.
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Interpretation of Scatter Diagram: Association of variables are examined by the observing
the Form, Direction and Strength of the association.

Form: Based on form we have linear, curved, cluster and no pattern.

Direction: Based on direction we have positive, negative and no direction.

Strength: Strong relationship and Weak relationship.
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Karl Pearson’s Product Moment Correlation: The Pearson product-moment correlation
coefficient (typically denoted by r) is a measure of the correlation (linear dependence)

between two variables X and Y, giving a value between +1 and —1 inclusive.

A value of 0 indicates that there is no relationship between the two variables. If the value less
than O indicates negative relationship and the value greater than o indicates positive

relationship.
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Strength of Association based on r value

Coefficient r
Strength of Association

Positive | Negative

Small 1to.3 | -1to-3




Medium 3to.5 | -3to-5

Large 51t010|-5t0-1.0

Karl Pearson’s Product Moment Correlation Coefficient formula:
Please go through this link

https://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/

Point-biserial correlation:

The coefficient of correlation, an index denoted by r, shows the strength of association
between two variables and is a function of raw scores and means.

Although the Pearson product-moment correlation is the most widely used correlation tool, it
is not always the most appropriate. There are other types of correlation from which to choose,
decisions about which to use determined by the level and type of data and the distribution of
that data. One such correlation is the point-biserial correlation ry, which is a special case of
the Pearson product-moment correlation.

One criterion for the Pearson product-moment correlation is that both variables should be
non-dichotomous.

Point-biserial correlation, is calculated when either the independent variable or dependent
variable is dichotomous while the other variable is non-dichotomous.

A dichotomous variable, also known as a binary variable, is one which can be represented by
only two values.

A dichotomous variable is a categorical variable that is coded 1 or 0. example : gender.

The assignation of the value 0 and 1 to female and male categories respectively has nothing
to do with a “measurement” of being male or female. That is, 1 does not represent a greater

quantity of “gender” or a greater quantity of “maleness.”


https://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/

This can be contrasted with a non-dichotomous variable such as height, where values capture
a physical property of a person or object and correspond to greater and lesser quantities of
height.

Examples of dichotomous variables:

1. Male versus female

2. College graduate versus not a college graduate

Biserial Correlation:

The biserial correlation coefficient, termed rp, is similar to the point biserial, but pits
quantitative data against ordinal data, but ordinal data with an underlying continuity but
measured discretely as two values (dichotomous).

Example: test performance vs anxiety, where anxiety is designated as either high or low.
Presumably, anxiety can take on any value in between, perhaps beyond, but it may be
difficult to measure.

Tetrachoric Correlation Coefficients:

Tetrachoric correlation is a correlation coefficient computed for two normally distributed
variables that are both expressed as a dichotomy. The tetrachoric correlation is an option
when it is assumed that there are latent continuous variables underlying the observed binary
variables.

Regression:

Regression means ‘return’ or ‘work backwards’

Regression line: line describing this tendency to regress or step back. When we have more
than one variable then we think of following 3 questions

1. Arethey correlated — Scatter diagram

2.  Towhat extent and direction — correlation analysis



3. How they are related — regression analysis — mainly for estimation or predictions
Try to estimate or predict the value of one variable, given the value of the other — Eg: quality
of teacher needed to get certain teaching effectiveness and Study of average relationship
between two variables.
Only if 2 or more variables are significantly correlated then we do regression
Equation of a straight line: y =mx + c, where
c= intercept ...fixed cost, m=slope...variable cost
Consider 2 variables X and Y, then regression lines:
The regression line of X on Y — the most probable value of X for a given value of Y
The regression line of Y on X - the most probable value of Y for a given value of X
If the 2 regression lines are farther away from each other — degree of correlation is low.
If the 2 regression lines are nearer to each other — degree of correlation is high.
The regression lines will coincide if there is either perfect negative or positive correlation. i.e
r=+1or-1
If variables are independent of each other then the lines are at right angles to each other. i.e
r=0.
Regression coefficient

Regression equation of Xon'Y

x—-X=b,(y-Y)

Where X & Y - means of x & y variables
b,, - regression coeff of Xon'Y

a ) .
b,, =1 _* where r - Pearson’s Co-eff of correlation,

x=x —X,y=y —Y
o, & o, - Standard deviation of x & Y

It measures the change in X variable corresponding to a unit
change in Y variable.

Regression equation of Y on X

y =Y = by, (x - X)
Where X & Y - means of x & y variables
b, - regression coeff of Y on X

a
b, =r—
yx v,



Simple Regression:

Eg: in a group of 100 students we wish to estimate the height
of a boy whose weight is know, best way is to find the mean of
all the boys height who fall under his weight category. He is
likely to have the same height as the boys with his weight and
vice versa can be done.

This simple prediction can be made through the simple
regression equation of y on x — where y is dependent variable
and x is independent variable

y —Y=b, (x —X) Where X&Y - means of x &y
variables

b, =r %‘ﬂ where r — Co-eff of correlation
o, & o, — Standard deviation of x & Y

x

By Method of least squares :

_nyxy —3x}y _n¥xy —3x}y

YX T ayx® — (Ix)? YT onyyr - Cy)?

columns needed: x, v, Xy, x?, y?

Consider the following data for 2 tests:

Civics(x) - M, = 75.00, 0, = 6.00

Hindi(y) - M, = 70.00, 0, = 8.00

{1
\1

) Work out the regression equations

(2) Predict the probable marks of hindi when a student

scores 65 in civics

;) Predict the probable marks of civics when a student

(2
\D

scores 50 in hindi

y=0.96X - 2, X = 0.54Y + 37.2
For civics = 65, hindi is 60.4

For hindi = 50, civics is 64.2



Standard Error of Estimates:

» A measure for estimating the error in prediction
» Standard error of estimate fory on x

® 0,5 = 0,V 1-r1>wherer - Co-eff of correlation bet x &
Y, 0y - the SD of the y distribution or

® Opgry=" Zy e Z: —P2% Where x & y values of
independent & dependent variable respectively

a-intercept from equation, b-slope of estimated
equation

n- number of data points
» Standard error of estimate forxony

_ v Yx’—a x —bYxy

® G5t x= Oy \'I‘ 1-Tr* or Oest x= N




