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LECTURE 4: FREQUENCY
DISTRIBUTIONS (REVIEW) 



FREQUENCY TABLE FOR 
DISCRETE VARIABLE: EXAMPLE

Absolute Frequencies

Relative Frequencies



FREQUENCY TABLE FOR 
DISCRETE VARIABLE: EXAMPLE

Absolute Frequencies Relative Frequencies

Sample Size

n = 15
σ𝑗=1
𝑚 𝑛𝑗 = 𝑛 e   σ𝑗=1

𝑚 𝑓𝑗 = 1



FREQUENCY TABLE FOR 
CONTINUOUS VARIABLE: EXAMPLE

Classes

𝐼𝑗 = 𝑙𝑗−1, 𝑙𝑗 𝑗 = 1,2,… ,𝑚

𝑚 = number of classes

𝐼𝑗 ∩ 𝐼𝑘 = ∅ and    

𝐷 ∁ 𝑗=1ڂ
𝑚 𝐼𝑗

𝐷 = 𝑥𝑚𝑖𝑛, 𝑥𝑚𝑎𝑥



FREQUENCY TABLE FOR 
CONTINUOUS VARIABLE: EXAMPLE

Absolute Frequencies

Relative Frequencies

Sample Size

n = 12
σ𝑗=1
𝑚 𝑛𝑗 = 𝑛 e   σ𝑗=1

𝑚 𝑓𝑗 = 1



LECTURE 4: CUMULATIVE 
FREQUENCY FUNCTIONS



CUMULATIVE FREQUENCY FUNCTION 
FOR DISCRETE VARIABLE

• N(x) is a function whose domain is the real line, with

𝑁 −∞ = 0,𝑁 +∞ = n and 0 ≤ 𝑁 𝑥 ≤ 𝑛.

• It is a non-decreasing function and right-

continuous.

• It is a step function where each jump corresponds to 

an absolute frequency. For exemple: 𝑁 𝑥3
′ −𝑁 𝑥2

′

= 𝑛1 + 𝑛2 + 𝑛3 − 𝑛1 + 𝑛2 = 𝑛3

Cumulative Absolute

Frequency Function

Cumulative Relative

Frequency Function

• F*(x) has properties similar to 𝑁 𝑥  ,except with

respect to the codomain: 0 ≤ 𝐹𝑥
∗(x) ≤ 1.



CUMULATIVE FREQUENCY FUNCTION 
FOR DISCRETE VARIABLE: EXAMPLE

Cumulative Absolute

Frequency Function

Cumulative Relative

Frequency Function



CUMULATIVE FREQUENCY GRAPH 
FOR A DISCRETE VARIABLE: EXAMPLE

Cumulative Relative

Frequency Function

• Here is the graph of the cumulative relative 

frequency function (ogive) for your sample:

 Values: 2, 3, 4, 5

 Frequencies: 4, 5, 4, 5

• The red dots mark the cumulative proportions.

• This shows how the cumulative relative frequency 

increases step by step until it reaches 1 (100%).



CUMULATIVE FREQUENCY FUNCTION 
FOR CONTINUOUS VARIABLE

Cumulative Relative

Frequency Function

It is assumed that the frequencies are 

uniformly distributed within each class 

and that the cumulative frequencies refer to 

the class boundaries.



FREQUENCY CUMULATIVE FUNCTION 
FOR CONTINUOUS VARIABLE: EXAMPLE

Cumulative Absolute

Frequency Function

Cumulative Relative

Frequency Function



CUMULATIVE FREQUENCY GRAPH FOR 
A CONTINUOUS VARIABLE: EXAMPLE

Cumulative Relative

Frequency Function
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Interval Endpoints

Ogive

Interval
Endpoints F*(x)

1,2 0

1,8 0,25

2,4 0,5

3 0,75

3,6 1

Ogive (Cumulative Frequency Graph)

Where does it start?

• It starts at the lower limit of the first class, with 

cumulative frequency = 0.

• The graph is built using the upper class limits on the x-

axis and the cumulative frequencies (or percentages) on 

the y-axis.

What is it used for?

• To show how data accumulate across classes.

• To identify the median, quartiles, deciles, and percentiles.

• To compare cumulative distributions.

In this case, the ogive appears as a straight line rather 

than a curve, because the absolute and relative 

frequencies have the same values for all classes.



THE OGIVE GRAPHING CUMULATIVE 
FREQUENCIES: OTHER EXAMPLE

Newbold et al (2013)

Cumulative Relative

Frequency Function



LECTURE 4: MEASURES OF 
LOCATION AND POSITION



MEASURES OF LOCATION VS. 
MEASURES OF POSITION



MEASURES OF LOCATION

Newbold et al (2013)



MODE

Newbold et al (2013)



DISTRIBUTIONS BY MODE



MODE FOR GROUPED DATA

Silvestre (2007)



MODE FOR GROUPED DATA: 
EXAMPLE

Modal Class: 20 - 30 

Modal class is the class

interval with the highest

absolute or relative frequency.  

Relative Frequencies



MEDIAN

Newbold et al (2013)



FINDING THE MEDIAN

Newbold et al (2013)



CALCULATING THE MEDIAN: 
EXAMPLES



MEDIAN FOR GROUPED DATA

Silvestre (2007)



MEDIAN FOR GROUPED DATA: 
EXAMPLE

Median Class: 20 - 30 

The median class is the first 

class for which the cumulative 

relative frequency is equal to 

or greater than 0.5.  

Relative Frequencies Cumulative Relative Frequencies



ARITHMETIC MEAN

Newbold et al (2013)



ARITHMETIC MEAN: 
EXAMPLES

Newbold et al (2013)



TYPES OF MEANS



WHICH MEASURE OF 
LOCATION IS THE “BEST”? 

Newbold et al (2013)



REVIEW EXAMPLE

Newbold et al (2013)



REVIEW EXAMPLE: SUMMARY 
STATISTICS

Newbold et al (2013)



WEIGHTED MEAN

Newbold et al (2013)



WEIGHTED MEAN: EXAMPLE

Newbold et al (2013)



MEAN FOR GROUPED DATA

Silvestre (2007)



MEAN FOR GROUPED DATA: 
EXAMPLE

Relative FrequenciesAbsolute Frequencies



PROPORTIONS: QUANTITIES
AND FREQUENCIES

Key Points:

Proportions sum to 1 → total probability = 1

Percentages sum to 100%



FOUR PROPERTIES OF THE 
MEAN

Silvestre (2007)

Note: The notation used here

follows Silvestre (2007).



FOUR PROPERTIES OF THE 
MEAN

Silvestre (2007)

Note: The notation used here

follows Silvestre (2007).



QUANTILES: DEFINITION
(REVIEW)



QUANTILES FOR GROUPED
DATA

Silvestre (2007)



QUANTILE FOR GROUPED 
DATA: EXAMPLE

Cumulative Relative FrequenciesRelative Frequencies



QUANTILE FOR GROUPED 
DATA: EXAMPLE



LECTURE 4: MEASURES OF 
DISPERSION AND CONCENTRATION



MEASURES OF DISPERSION 
AND CONCENTRATION



MEASURES OF ABSOLUTE
DISPERSION



ABSOLUTE DISPERSION MEASURES 
(UNGROUPED DATA): EXAMPLE



ABSOLUTE DISPERSION MEASURES 
(GROUPED DATA): EXAMPLE



ABSOLUTE DISPERSION MEASURES 
(GROUPED DATA): EXAMPLE

Absolute Frequencies



PROPERTIES OF VARIANCE

Silvestre (2007)

Note: The notation used here

follows Silvestre (2007).



RELATIVE DISPERSION MEASURES

Silvestrel (2007)



RELATIVE DISPERSION
MEASURES: EXAMPLE



K-TH MOMENT ABOUTTHE
ORIGIN

Silvestre (2007)

Note:

• Raw moments are 

computed about the origin.

• They are used to calculate

variance, skewness, and

kurtosis



K-TH CENTRAL MOMENT ABOUT 
THE MEAN

Silvestre (2007)

Note:

• Central moments measure 

variability around the 

mean, with the second 

central moment equal to the 

variance.



MEASURE OF CONCENTRATION: 
GINI INDEX & LORENZ CURVE

𝐺𝑖𝑛𝑖 𝐼𝑛𝑑𝑒𝑥 =
𝐴

𝐴 + 𝐵

B

qi

pi

A



GINI INDEX FOR DATA GROUPED: 
EXAMPLE



GINI INDEX FOR DATA GROUPED: 
EXAMPLE



THANKS!
Questions?
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