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1.0 AIM AND OBJECTIVES1.0 AIM AND OBJECTIVES

The  aim of  this  unit  is  to  introduce  the  student  what  the  subjectThe  aim of  this  unit  is  to  introduce  the  student  what  the  subject
Statistics is all about.Statistics is all about.

At the end of this chapter, you will able to:At the end of this chapter, you will able to:
 Define the term StatisticsDefine the term Statistics
 Be familiar with the different terms commonly used in Statistics Be familiar with the different terms commonly used in Statistics 
 Differentiate descriptive and inferential Statistics Differentiate descriptive and inferential Statistics 
 Identify importance and limitation of Statistics Identify importance and limitation of Statistics 
 Have  a  clear  understand  about  the  purpose  andHave  a  clear  understand  about  the  purpose  and

interdependence  of  the  different  stapes  of  a  Statisticalinterdependence  of  the  different  stapes  of  a  Statistical
investigation.investigation.
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 Identify the different levels of measurement.Identify the different levels of measurement.

1.1 INTRODUCTION1.1 INTRODUCTION

In this block, we are going to introduce the subject Statistics and theIn this block, we are going to introduce the subject Statistics and the
basics  of  data  collection.  All  the  notions  related  to  the  history  ofbasics  of  data  collection.  All  the  notions  related  to  the  history  of
Statistics, its definitions, importance, limitations and functions will beStatistics, its definitions, importance, limitations and functions will be
discussed.  In addition, the two types of Statistics and the differentdiscussed.  In addition, the two types of Statistics and the different
stages of Statistical investigation are the major topics that are goingstages of Statistical investigation are the major topics that are going
to be addressed in this introductory chapter.to be addressed in this introductory chapter.

Nowadays most executives and other decision makers pass effectiveNowadays most executives and other decision makers pass effective
decisions  based on research findings.  Most  researches  in  differentdecisions  based on research findings.  Most  researches  in  different
areas of study require data so as to generate valuable information thatareas of study require data so as to generate valuable information that
facilitate  the  decision  making  process.  Data  are  raw materials  forfacilitate  the  decision  making  process.  Data  are  raw materials  for
researches. Moreover, the quality of the collected data greatly affectsresearches. Moreover, the quality of the collected data greatly affects
or determines the precision of results to be obtained from a specificor determines the precision of results to be obtained from a specific
investigation. Therefore, it is extremely important to know about theinvestigation. Therefore, it is extremely important to know about the
basics of data collection.basics of data collection.

1.2 HISTORY OF STATISTICS1.2 HISTORY OF STATISTICS

The word Statistics has originated from the Italian word “Statista” orThe word Statistics has originated from the Italian word “Statista” or
the German word “Statistik” each of which means a political state.the German word “Statistik” each of which means a political state.
The book entitled “Elements of Universal Eradiation” is the first timeThe book entitled “Elements of Universal Eradiation” is the first time
to  designate  the  science  that  teaches  us  what  is  the  politicalto  designate  the  science  that  teaches  us  what  is  the  political
arrangement of all the modern states of the known world.arrangement of all the modern states of the known world.

It is believed that Statistics have originated from two main sources,It is believed that Statistics have originated from two main sources,
namely, government records and mathematics. In all the countries ofnamely, government records and mathematics. In all the countries of
ancient culture, like Egypt, Judea and Rome, there is evidence to showancient culture, like Egypt, Judea and Rome, there is evidence to show
that they had some system of collecting Statistics. Since Statisticalthat they had some system of collecting Statistics. Since Statistical
data were collected for governmental purposed such as taxation &data were collected for governmental purposed such as taxation &
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evaluation of military strength, Statistics was then described as theevaluation of military strength, Statistics was then described as the
“Science of Kings”  or “ the science of statecraft”. On the other hand,“Science of Kings”  or “ the science of statecraft”. On the other hand,
Statistics has been considered as a branch of mathematics becauseStatistics has been considered as a branch of mathematics because
most of the Statistical methods are based on the mathematical theorymost of the Statistical methods are based on the mathematical theory
of probability.of probability.

Statistics, just like any other disciplines, has passed through differentStatistics, just like any other disciplines, has passed through different
developmental stages. A number of individuals have contributed a lotdevelopmental stages. A number of individuals have contributed a lot
in the development process. Of course, the present body of Statisticalin the development process. Of course, the present body of Statistical
theory (method) is achieved as a result of the concepts and theoriestheory (method) is achieved as a result of the concepts and theories
contributed by numerous scholars at  different  points in time. It  is,contributed by numerous scholars at  different  points in time. It  is,
therefore, appropriate to state the contribution forwarded by some oftherefore, appropriate to state the contribution forwarded by some of
the scholars so as to understand or show the growth of the sciencethe scholars so as to understand or show the growth of the science
Statistics.Statistics.

In the sixteenth century, Tycbo Brabe (1654-1601) collected valuableIn the sixteenth century, Tycbo Brabe (1654-1601) collected valuable
information about the movements of plants and Johannes Kepler madeinformation about the movements of plants and Johannes Kepler made
an exhaustive study of these data and discovered the three famousan exhaustive study of these data and discovered the three famous
laws relating to the movement of planets. It was on the basis of theselaws relating to the movement of planets. It was on the basis of these
laws that Sir Isaac Newton formulated his theory of gravitation.laws that Sir Isaac Newton formulated his theory of gravitation.

In the seventeenth century, Captain John Graunt (1620-1674) studiedIn the seventeenth century, Captain John Graunt (1620-1674) studied
Statistics of births and deaths, often called vital Statistics, for the firstStatistics of births and deaths, often called vital Statistics, for the first
time.  In  addition  James  Donson,  Thomas  Simpson,  Dr.  Price  andtime.  In  addition  James  Donson,  Thomas  Simpson,  Dr.  Price  and
others, computed mortality tables, which was the basis for the originothers, computed mortality tables, which was the basis for the origin
of life insurance. It was in 1968 that the first life insurance institutionof life insurance. It was in 1968 that the first life insurance institution
founded in London. Adding to the knowledge of vital Statistics, J.P.founded in London. Adding to the knowledge of vital Statistics, J.P.
Sussmilch (1707-1767) stated that as a matter of natural law, the ratioSussmilch (1707-1767) stated that as a matter of natural law, the ratio
of births and deaths remain more or less constant. Moreover, Jacobof births and deaths remain more or less constant. Moreover, Jacob
Bernoulli  (1654-1705) stated the law of large numbers for the firstBernoulli  (1654-1705) stated the law of large numbers for the first
time.  The  famous  mathematician  Abraham  DeMoirre  (1667-1754)time.  The  famous  mathematician  Abraham  DeMoirre  (1667-1754)
discovered the normal curve which forms and integral part of moderndiscovered the normal curve which forms and integral part of modern
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Statistical  theory.  Laplace   (1749-1827)  and  Gauss  (1777-1855)Statistical  theory.  Laplace   (1749-1827)  and  Gauss  (1777-1855)
independently arrived at the same results as that of De Moirre.independently arrived at the same results as that of De Moirre.

In  the  eighteenth  century,  L.A.  Jacques  Quetlet  (1796-1874)  putIn  the  eighteenth  century,  L.A.  Jacques  Quetlet  (1796-1874)  put
forward the fundamental principle. “The constancy of great numbers”forward the fundamental principle. “The constancy of great numbers”
which is the basis for sampling. Apart from to great work by Quetlet, awhich is the basis for sampling. Apart from to great work by Quetlet, a
number  of  mathematicians,  including  Moirre,  Euler,  Lagrange,number  of  mathematicians,  including  Moirre,  Euler,  Lagrange,
Chrystal,  Bayes.Todhunter,  GaussMorqau,  Lexis,  Laplace  andChrystal,  Bayes.Todhunter,  GaussMorqau,  Lexis,  Laplace  and
Charlier,  added  a  great  deal  to  the  develppment  of  the  theory  ofCharlier,  added  a  great  deal  to  the  develppment  of  the  theory  of
Statistics. However, the one done by Pierra Simon De Laplace (1749-Statistics. However, the one done by Pierra Simon De Laplace (1749-
1827)  is  recognized  as  one  of  the  best  ever  done  on  the  subject1827)  is  recognized  as  one  of  the  best  ever  done  on  the  subject
probability, In fact, the work of Laplace was based on that of Jacobprobability, In fact, the work of Laplace was based on that of Jacob
Bernoulli’s and his nephew Daniel Bernoulli (1700-1782).Bernoulli’s and his nephew Daniel Bernoulli (1700-1782).

In the nineteenth and twentieth centuries, much of the developmentIn the nineteenth and twentieth centuries, much of the development
in Statistical techniques has taken place. To mention few, Sir Francisin Statistical techniques has taken place. To mention few, Sir Francis
Galton (1822-1911)  developed the concept  of  regression and otherGalton (1822-1911)  developed the concept  of  regression and other
related  Statistical  methods  in  the  field  of  biometry,  Karl  Pearsonrelated  Statistical  methods  in  the  field  of  biometry,  Karl  Pearson
(1857-1936) developed the Chi-square goodness of fit test, Sir Ronald(1857-1936) developed the Chi-square goodness of fit test, Sir Ronald
Fisher  (1890-1962)  made  invaluable  contributions  in  the  field  ofFisher  (1890-1962)  made  invaluable  contributions  in  the  field  of
experimental  design.  Many  authors  agree  that  person;  Fisher  andexperimental  design.  Many  authors  agree  that  person;  Fisher  and
Galton are the real giants in the development of Statistical methods.Galton are the real giants in the development of Statistical methods.

In recent years, the domain of Statistical methods has considerablyIn recent years, the domain of Statistical methods has considerably
widened and today there is almost no science which does not makewidened and today there is almost no science which does not make
use  of  Statistical  methods.  In  other  words,  though  the  degree  ofuse  of  Statistical  methods.  In  other  words,  though  the  degree  of
association may differ, any science is directly or indirectly associatedassociation may differ, any science is directly or indirectly associated
or related to Statistics.or related to Statistics.

1.31.3  DEFINITION OF STATISTICS  DEFINITION OF STATISTICS

Although the term Statistics is defined in a number of ways, all theAlthough the term Statistics is defined in a number of ways, all the
definitions converges to two basic aspects. That is, Statistics may bedefinitions converges to two basic aspects. That is, Statistics may be
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defined as Statistical data (plural sense) or it can also be defined as adefined as Statistical data (plural sense) or it can also be defined as a
method  (singular  sense).  Each  one  of  these  definitions  is  treatedmethod  (singular  sense).  Each  one  of  these  definitions  is  treated
separately as follows.separately as follows.

1.3.11.3.1. . Statistics defined as data (Plural sense)Statistics defined as data (Plural sense)

AccordingAccording  to  this  notion,  Prof.  Horace  Secrist  gives  the  followingto  this  notion,  Prof.  Horace  Secrist  gives  the  following
definition: definition: 
“Statistics refer to the aggregates of facts affected to a marked extent“Statistics refer to the aggregates of facts affected to a marked extent
by  multiplicity  of  causes,  numerically  expressed,  enumerated  orby  multiplicity  of  causes,  numerically  expressed,  enumerated  or
estimated according to reasonable standards of accuracy, collected inestimated according to reasonable standards of accuracy, collected in
a  systematic  manner  for  a  pre-determined  purpose  and  placed  ina  systematic  manner  for  a  pre-determined  purpose  and  placed  in
relation to each other.”relation to each other.”

This definition makes it clear that Statistics (as numeric data) shouldThis definition makes it clear that Statistics (as numeric data) should
possess the following characteristics.possess the following characteristics.

i.i. Statistics should be aggregates of factsStatistics should be aggregates of facts

Single and isolated figures are not Statistics for the simple reasonSingle and isolated figures are not Statistics for the simple reason
that such figures are unrelated and can’t be compared. According tothat such figures are unrelated and can’t be compared. According to
this aspect, to be Statistics, data must be in aggregate (mass) and alsothis aspect, to be Statistics, data must be in aggregate (mass) and also
the  individual  elements  within  the  aggregate  should  relate  to  athe  individual  elements  within  the  aggregate  should  relate  to  a
common phenomenon so that they can be compared to one another.common phenomenon so that they can be compared to one another.

ii.ii. Statistics  should  be  affected  to  a  marked  extent  byStatistics  should  be  affected  to  a  marked  extent  by
multiplicity of causesmultiplicity of causes

Since  Statistics  are  most  commonly  used  in  social  sciences  it  isSince  Statistics  are  most  commonly  used  in  social  sciences  it  is
natural that they are affected by a large variety of factors at the samenatural that they are affected by a large variety of factors at the same
time. Putting differently, Statistics are not as such caused by a singletime. Putting differently, Statistics are not as such caused by a single
factor  (force),  rather  they  are  outcomes of  a  number of  (multiple)factor  (force),  rather  they  are  outcomes of  a  number of  (multiple)
factors (forces) operating together.factors (forces) operating together.
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iii.iii. They should be numerically expressedThey should be numerically expressed
All Statistics are expressed in numbers. Nevertheless, the converse ofAll Statistics are expressed in numbers. Nevertheless, the converse of
this statement is not in general true. That is, statements expressed inthis statement is not in general true. That is, statements expressed in
terms  of  numbers  may  not  necessarily  be  Statistics  as  there  is  aterms  of  numbers  may  not  necessarily  be  Statistics  as  there  is  a
possibility  for  them  not  to  meet  the  other  requirements  of  thepossibility  for  them  not  to  meet  the  other  requirements  of  the
definition given above.definition given above.

iv.iv. They  should  be  enumerated  or  estimated  according  toThey  should  be  enumerated  or  estimated  according  to

reasonable standards ofreasonable standards of  accuracyaccuracy

Numerical statements can either be enumerated, in which case theyNumerical statements can either be enumerated, in which case they
are supposed to be accurate and precise or else they can be estimatedare supposed to be accurate and precise or else they can be estimated
by some expert observers, in which case 100% accuracy is unlikely toby some expert observers, in which case 100% accuracy is unlikely to
be  attained.  In  the  process  of  estimation,  reasonable  standards  ofbe  attained.  In  the  process  of  estimation,  reasonable  standards  of
accuracy must, however, be attained. accuracy must, however, be attained. 

v.v. They should be collected in a systematic mannerThey should be collected in a systematic manner
If data are collected in haphazard manner, then results to be obtainedIf data are collected in haphazard manner, then results to be obtained
are likely to lead to fallacious conclusions. Therefore, it is essentialare likely to lead to fallacious conclusions. Therefore, it is essential
that Statistics must be collected in a systematic manner so that theythat Statistics must be collected in a systematic manner so that they
may confirm to reasonable standards of accuracy.may confirm to reasonable standards of accuracy.

vi.vi. They should be collected for a predetermined purpose.They should be collected for a predetermined purpose.
Statistics collected without any predetermined purpose do not serveStatistics collected without any predetermined purpose do not serve
any  useful  purpose.  Therefore,  the  purpose  of  collecting  Statisticsany  useful  purpose.  Therefore,  the  purpose  of  collecting  Statistics
should be defined clearly before they are collected. Meaning, figuresshould be defined clearly before they are collected. Meaning, figures
(Statistics)  should  be  collected  in  view  of  some  goal  or  target.(Statistics)  should  be  collected  in  view  of  some  goal  or  target.
Moreover, the data should be collected in such a manner that it meetsMoreover, the data should be collected in such a manner that it meets
the predetermined needs.the predetermined needs.
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vii.vii. They should be placed in relation to each otherThey should be placed in relation to each other
For numerical facts to be called Statistics, they should be comparableFor numerical facts to be called Statistics, they should be comparable
either period wise or region wise, or in reference to some other meanseither period wise or region wise, or in reference to some other means
of comparison.of comparison.
As  an  example,  suppose  that  the  marketing  head  of  a  givenAs  an  example,  suppose  that  the  marketing  head  of  a  given
supermarket in Addis Ababa wants to know the average expendituresupermarket in Addis Ababa wants to know the average expenditure
of  households  in  the  city,  among other  things,  so  as  to  revise  hisof  households  in  the  city,  among other  things,  so  as  to  revise  his
marketing strategy. To achieve his objective, the head collects data onmarketing strategy. To achieve his objective, the head collects data on
expenditure  from  a  sample  of  1000  households  selected  usingexpenditure  from  a  sample  of  1000  households  selected  using
stratification (to be discussed in the next block). Moreover, the headstratification (to be discussed in the next block). Moreover, the head
used the interview approach to gather the required information.used the interview approach to gather the required information.

Thus, the data collected by the marketing head are Statistics as theyThus, the data collected by the marketing head are Statistics as they
fulfill all the requirements of the definition. fulfill all the requirements of the definition. 
First, the data is collected from 1000 households. Hence, it forms anFirst, the data is collected from 1000 households. Hence, it forms an
aggregate. Second, data on expenditure are affected by a number ofaggregate. Second, data on expenditure are affected by a number of
factors like income, taste, season, culture, etc. Third, expenditure offactors like income, taste, season, culture, etc. Third, expenditure of
households,  as  they are  expressed in  terms of  currency,  is  clearlyhouseholds,  as  they are  expressed in  terms of  currency,  is  clearly
numeric values. Fourth, as far as expenditures are expressed to thenumeric values. Fourth, as far as expenditures are expressed to the
nearest, say birr,  the degree of accuracy is more than satisfactory.nearest, say birr,  the degree of accuracy is more than satisfactory.
Fifth,  since the investigator uses stratified sampling technique andFifth,  since the investigator uses stratified sampling technique and
also the interview data collection method it is reasonable to say thatalso the interview data collection method it is reasonable to say that
the data is collected in a systematic or scientific manner. The recordthe data is collected in a systematic or scientific manner. The record
lack requirement if fulfilled as the investigator has a pre-determinedlack requirement if fulfilled as the investigator has a pre-determined
end or goal, which is revising his marketing strategy, based on theend or goal, which is revising his marketing strategy, based on the
average  expenditure  level  and  other  qualitative  and  quantitativeaverage  expenditure  level  and  other  qualitative  and  quantitative
variables. Finally, it is obvious that expenditure of households can bevariables. Finally, it is obvious that expenditure of households can be
analyzed (compared) be it region wise or period wise.analyzed (compared) be it region wise or period wise.

1.3.2. 1.3.2. Statistics defined as a method (Singular sense)Statistics defined as a method (Singular sense)
The second definition of Statistics refers to the science or the methodsThe second definition of Statistics refers to the science or the methods
of Statistics. It is also in the sense of its second definition that weof Statistics. It is also in the sense of its second definition that we
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consider Statistics as a subject. With this regard, Statistics may beconsider Statistics as a subject. With this regard, Statistics may be
defined as:defined as:

“Statistics is the science which deal with the methods of collecting,“Statistics is the science which deal with the methods of collecting,
classifying,  presenting,  comparing  (analyzing)  and  interpretingclassifying,  presenting,  comparing  (analyzing)  and  interpreting
numerical  data  collected  to  throw  some  light  on  any  sphere  ofnumerical  data  collected  to  throw  some  light  on  any  sphere  of
enquiry.”enquiry.”
“Statistics  is  the  method  of  judging  collective,  natural  or  social“Statistics  is  the  method  of  judging  collective,  natural  or  social
phenomenon  from  the  results  obtained  from  the  analysis  orphenomenon  from  the  results  obtained  from  the  analysis  or
enumeration or collection of estimates.”enumeration or collection of estimates.”

                                                                                                                                                                                          KingKing
“Statistics is the application of the scientific method in the analysis of“Statistics is the application of the scientific method in the analysis of
numerical data for the purpose of making rational decisions.”numerical data for the purpose of making rational decisions.”

                                                                                                                                                                                          BerensonBerenson
and Levinand Levin

“Statistics is the collection, presentation, analysis and interpretation“Statistics is the collection, presentation, analysis and interpretation
of numerical data.”of numerical data.”

                                                                                                                                                                                          CoroxtonCoroxton
and Cowdenand Cowden

Summing  up  all  the  above  definitions,  one  can  define  StatisticsSumming  up  all  the  above  definitions,  one  can  define  Statistics
preferably as:preferably as:

Statistics  is  the  study  of  the  principles  and  methods  used  in  theStatistics  is  the  study  of  the  principles  and  methods  used  in  the
collection, presentation, analysis and interpretation of numerical datacollection, presentation, analysis and interpretation of numerical data
in any sphere of enquiry.in any sphere of enquiry.

1.4.  BASIC TERMINOLOGIES IN STATISTICS1.4.  BASIC TERMINOLOGIES IN STATISTICS

As a subject (science), Statistics has its own terms and terminologies.As a subject (science), Statistics has its own terms and terminologies.
Knowing  these  terms  and  terminologies  is  fundamental  inKnowing  these  terms  and  terminologies  is  fundamental  in
understanding the Statistical methods and concepts. To that end, thisunderstanding the Statistical methods and concepts. To that end, this
section presents the meaning of the most commonly used Statisticalsection presents the meaning of the most commonly used Statistical
terms falling under the scope of this textbook.terms falling under the scope of this textbook.
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VariableVariable
A variable is a factor or characteristic that can take on differentA variable is a factor or characteristic that can take on different
possible values or outcomes. A variable differs from a constant ispossible values or outcomes. A variable differs from a constant is
that the latter term implies that the values or outcomes are alwaysthat the latter term implies that the values or outcomes are always
the same. Income, height,  weight, sex, age, etc are examples ofthe same. Income, height,  weight, sex, age, etc are examples of
variables. In an investigation, data are collected about one or morevariables. In an investigation, data are collected about one or more
variables of interest. A variable can be qualitative or quantitativevariables of interest. A variable can be qualitative or quantitative
(numeric).(numeric).

Elementary UnitElementary Unit
An elementary unit is a specific person, business, product account,An elementary unit is a specific person, business, product account,
and so on, with some characteristic to be measured or categorized.and so on, with some characteristic to be measured or categorized.

Population Population 
In Statistics the term population is used to mean the totality ofIn Statistics the term population is used to mean the totality of
causes  (items)  under  consideration  in  a  given  investigation  orcauses  (items)  under  consideration  in  a  given  investigation  or
research. In other words, the largest collection of observations on aresearch. In other words, the largest collection of observations on a
variable  constitutes  the  population.  Population  can  be  finitevariable  constitutes  the  population.  Population  can  be  finite
(limited in its size) or infinite (unrestricted). In finite population,(limited in its size) or infinite (unrestricted). In finite population,
observations are countable- at least in theory. In contrast, infiniteobservations are countable- at least in theory. In contrast, infinite
population is indefinitely large. The observations cannot be even inpopulation is indefinitely large. The observations cannot be even in
theory.theory.

SampleSample
Any non-empty subset of a population is called a sample. There areAny non-empty subset of a population is called a sample. There are
different  possible  samples  that  can  be  selected  from  a  singledifferent  possible  samples  that  can  be  selected  from  a  single
population. Nevertheless, the one that best reflects or representspopulation. Nevertheless, the one that best reflects or represents
the  behavior  of  the  population  is  considered  to  be  the  mostthe  behavior  of  the  population  is  considered  to  be  the  most
appropriate one. The critical question is “How to identify and getappropriate one. The critical question is “How to identify and get
that best representative sample?”  In fact,  the whole aim of thethat best representative sample?”  In fact,  the whole aim of the
theory of sampling is to answer this question.theory of sampling is to answer this question.
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ParameterParameter
     It is a measurable characteristic of the population or it is a      It is a measurable characteristic of the population or it is a 
numerical result     obtained as measuring the population.numerical result     obtained as measuring the population.

StatisticStatistic
      It is a measurable characteristic of the sample. In short it is a       It is a measurable characteristic of the sample. In short it is a 
sample result.  sample result.  

SurveySurvey
Survey or experiment is a device of obtaining the desired data.Survey or experiment is a device of obtaining the desired data.

Statistical DesignStatistical Design
Statistical design is a process that involves a decision problem andStatistical design is a process that involves a decision problem and
choosing an approach to solving the problem. It  is  a guide thatchoosing an approach to solving the problem. It  is  a guide that
indicates how an investigation is going to channeled. indicates how an investigation is going to channeled. 

FrameFrame
It  is  the  listing  of  all  elementary  units  in  the  population  underIt  is  the  listing  of  all  elementary  units  in  the  population  under
study.  Strictly  speaking,  one  cannot  present  frame  for  infinitestudy.  Strictly  speaking,  one  cannot  present  frame  for  infinite
population, as the units in an infinite population are infinite.population, as the units in an infinite population are infinite.

1.5.  TYPES OF STATISTICS1.5.  TYPES OF STATISTICS

Broadly speaking, Statistical methods are classified into two groups orBroadly speaking, Statistical methods are classified into two groups or
areas based on how data are used. areas based on how data are used. 
These areas are: These areas are: 

 Descriptive StatisticsDescriptive Statistics
 Inferential Statistics Inferential Statistics 

1.5.1. 1.5.1. Descriptive StatisticsDescriptive Statistics

Descriptive  Statistics  consists  of  the  collection,  organization,Descriptive  Statistics  consists  of  the  collection,  organization,
summarization, and presentation of numerical data. It is concernedsummarization, and presentation of numerical data. It is concerned
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with  describing  certain  characteristics  of  a  set  of  observed  datawith  describing  certain  characteristics  of  a  set  of  observed  data
(usually a sample) – that is, what it is shaped like, what number the(usually a sample) – that is, what it is shaped like, what number the
values  tend  to  cluster  (converge)  around,  how  much  variation  isvalues  tend  to  cluster  (converge)  around,  how  much  variation  is
present in the data, and so forth.present in the data, and so forth.
In short, descriptive Statistics describes the nature or characteristicsIn short, descriptive Statistics describes the nature or characteristics
of a data without making conclusion or generalization. The followingof a data without making conclusion or generalization. The following
are some examples of descriptive Statistics.are some examples of descriptive Statistics.

 The average age of athletes participated in London MarathonThe average age of athletes participated in London Marathon
was 25 years.was 25 years.

 80% of the instructors in Unity University College are male.80% of the instructors in Unity University College are male.
 The marks of 50 students in a mathematics course are foundThe marks of 50 students in a mathematics course are found

to range from 30 to 85.to range from 30 to 85.

1.5.21.5.2..  Inferential StatisticsInferential Statistics

Inferential  Statistics,  also  called  inductive  Statistics,  is  concernedInferential  Statistics,  also  called  inductive  Statistics,  is  concerned
with the process of drawing conclusions (inferences) about specificwith the process of drawing conclusions (inferences) about specific
characteristics of  a population based on information obtained fromcharacteristics of  a population based on information obtained from
samples,  performing  hypothesis  testing,  determining  relationshipssamples,  performing  hypothesis  testing,  determining  relationships
among variables,  and  making  predictions.   The  area  of  inferentialamong variables,  and  making  predictions.   The  area  of  inferential
Statistics entirely needs the whole aims to give reasonable estimatesStatistics entirely needs the whole aims to give reasonable estimates
of unknown population parameters.of unknown population parameters.
The following Statistics are some examples of inferential Statistics:The following Statistics are some examples of inferential Statistics:

 The result obtained from the analysis of the income of 1000The result obtained from the analysis of the income of 1000
randomly  selected  citizens  in  Ethiopia  suggests  that  therandomly  selected  citizens  in  Ethiopia  suggests  that  the
average perception income of a citizen in Ethiopia is 30 Birr.average perception income of a citizen in Ethiopia is 30 Birr.

NoteNote: In the above example we are trying to represent the income of: In the above example we are trying to represent the income of
about 65 million population of  Ethiopia  by a  sample of  1000about 65 million population of  Ethiopia  by a  sample of  1000
citizens, hence we are making inference or generalization.citizens, hence we are making inference or generalization.
  The trend analysis on past data includes that the average The trend analysis on past data includes that the average

exchange rate for a dollar is expected to be 8.30 birr in theexchange rate for a dollar is expected to be 8.30 birr in the
coming month.coming month.
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CYP 1CYP 1
 Define the term Statistics as a data and also as a method.Define the term Statistics as a data and also as a method.

CYP 2CYP 2
 Explain  the  difference  between  descriptive  Statistics  andExplain  the  difference  between  descriptive  Statistics  and

inferential Statistics.inferential Statistics.

1.61.6 FUNCTIONS OF STATISTICSFUNCTIONS OF STATISTICS

The main function of  Statistics is  to  collect  and present  numericalThe main function of  Statistics is  to  collect  and present  numerical
data in a systematic manner so that it may be analyzed in a scientificdata in a systematic manner so that it may be analyzed in a scientific
way. Statistics basically concentrates on the analysis of a phenomenonway. Statistics basically concentrates on the analysis of a phenomenon
in a scientific manner, without proving it. The analysis of data, whichin a scientific manner, without proving it. The analysis of data, which
is  the core objective of  Statistics,  is  important  because it  helps tois  the core objective of  Statistics,  is  important  because it  helps to
avoid  or  replace  arbitrary  decisions,  dogmatism,  rule  of  thumb,avoid  or  replace  arbitrary  decisions,  dogmatism,  rule  of  thumb,
tradition, and it tries to increase the custom of making decision basedtradition, and it tries to increase the custom of making decision based
on analyzed quantitative facts.  on analyzed quantitative facts.  

The following are the major functions of Statistics:The following are the major functions of Statistics:

i.i. It simplifies mass of data (condensation)It simplifies mass of data (condensation)
It is common that the human mind is not capable of assimilating hugeIt is common that the human mind is not capable of assimilating huge
(mass  of)  facts  and  figures,  as  they  are  complex  to  understand.(mass  of)  facts  and  figures,  as  they  are  complex  to  understand.
Statistical methods simplify this complexity by making the huge dataStatistical methods simplify this complexity by making the huge data
easily  intelligible  and  readily  understandable.  Meaning,  Statisticaleasily  intelligible  and  readily  understandable.  Meaning,  Statistical
methods provide the necessary means to condense mass of data andmethods provide the necessary means to condense mass of data and
present them with the help of simple figures such as averages, ratios,present them with the help of simple figures such as averages, ratios,
variations, measures of skew ness, coefficients, etc. More attractivevariations, measures of skew ness, coefficients, etc. More attractive
and understandable presentations of data are also made through theand understandable presentations of data are also made through the
help of diagrams and graphs.help of diagrams and graphs.

ii.ii. It presents facts in a definite form (Definiteness) It presents facts in a definite form (Definiteness) 
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Statistics presents facts in a precise and definite (numeric) form andStatistics presents facts in a precise and definite (numeric) form and
thus helps proper comprehension of what is to be stated. Facts (data)thus helps proper comprehension of what is to be stated. Facts (data)
stated  in  quantitative  terms  are  more  precise  and  simple  tostated  in  quantitative  terms  are  more  precise  and  simple  to
understand, analyze and interpret. To give an example, suppose thatunderstand, analyze and interpret. To give an example, suppose that
you read the statement:you read the statement:

“The average rainfall in 1995 is expected to be lower than that“The average rainfall in 1995 is expected to be lower than that
of 1994.”of 1994.”

This  statement  does  not  tell  precise  and  complete  informationThis  statement  does  not  tell  precise  and  complete  information
because it doesn’t present the quantified rainfall in the year 1995. Onbecause it doesn’t present the quantified rainfall in the year 1995. On
the other hand, the statement may be presented as:the other hand, the statement may be presented as:

“The average rainfall  in  1995 is  expected to decrease by 5%“The average rainfall  in  1995 is  expected to decrease by 5%
from that of 5ml recorded in 1994.”from that of 5ml recorded in 1994.”

Clearly,  since  the  rate  of  decrement  in  rainfall  is  quantitativelyClearly,  since  the  rate  of  decrement  in  rainfall  is  quantitatively
expressed (5%) it is possible to have the precise expected rainfall inexpressed (5%) it is possible to have the precise expected rainfall in
1995 in quantitative form.1995 in quantitative form.

iii.iii. It facilitates ComparisonIt facilitates Comparison
The very reason for saying numerical data are more precise is thatThe very reason for saying numerical data are more precise is that
they  are  amendable  for  (lend  themselves  to)  comparison.  Bythey  are  amendable  for  (lend  themselves  to)  comparison.  By
furnishing  different  suitable  devices  or  tools  for  comparison,  likefurnishing  different  suitable  devices  or  tools  for  comparison,  like
averages  and  measures  of  dispersion,  Statistics  enables  betteraverages  and  measures  of  dispersion,  Statistics  enables  better
understanding  and  appreciation  of  the  significance  of  a  series  ofunderstanding  and  appreciation  of  the  significance  of  a  series  of
figures.    Moreover,  in  most  cases  conclusions  or  decisions  arefigures.    Moreover,  in  most  cases  conclusions  or  decisions  are
reached  mainly  based  on  the  results  obtained  from  differentreached  mainly  based  on  the  results  obtained  from  different
comparisons. For example, the aggregate performance of students incomparisons. For example, the aggregate performance of students in
two  different  sections  (classes)  can  be  judged  by  comparing  thetwo  different  sections  (classes)  can  be  judged  by  comparing  the
average marks for the two classes.average marks for the two classes.

iv.iv. PredictionsPredictions
One of  the major reasons making Statistical  methods so critical  inOne of  the major reasons making Statistical  methods so critical  in
Business is their prediction function. Business is their prediction function. 
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Prediction is the process of making a scientific guess about the futurePrediction is the process of making a scientific guess about the future
value of a variable. Statistical methods made it possible to predict thevalue of a variable. Statistical methods made it possible to predict the
likely future value of a variable based on its past trend. Time serieslikely future value of a variable based on its past trend. Time series
and regression analysis are the most commonly used methods towardsand regression analysis are the most commonly used methods towards
prediction.prediction.

v.v. It helps in formulation of suitable policiesIt helps in formulation of suitable policies
If carefully handled, Statistics plays invaluable role in the process ofIf carefully handled, Statistics plays invaluable role in the process of
policy formulation. Statistical data and Statistical methods help thepolicy formulation. Statistical data and Statistical methods help the
government in formulating suitable methods help the government ingovernment in formulating suitable methods help the government in
formulating suitable policies with respect to taxation, import-export,formulating suitable policies with respect to taxation, import-export,
budgeting and other socio-economic welfare programs.budgeting and other socio-economic welfare programs.
vi.vi. Formulating and Testing hypothesisFormulating and Testing hypothesis
This function of Statistics refers to an aspect of inferential Statistics.This function of Statistics refers to an aspect of inferential Statistics.
In inferential Statistics, hypothesis are formulated and tested to makeIn inferential Statistics, hypothesis are formulated and tested to make
conclusions and in some cases to develop new theories. A Statisticalconclusions and in some cases to develop new theories. A Statistical
hypothesis is usually a mathematical statement that states about thehypothesis is usually a mathematical statement that states about the
nature (significance) of variables. In addition, Statistical methods helpnature (significance) of variables. In addition, Statistical methods help
in  testing the  correctness  of  the  laws of  the  different  branches ofin  testing the  correctness  of  the  laws of  the  different  branches of
knowledge.  Hypothesis  testing  is  commonly  used  in  the  fields  ofknowledge.  Hypothesis  testing  is  commonly  used  in  the  fields  of
medicine, agriculture, economics and business.medicine, agriculture, economics and business.

1.71.7 IMPORTANCE OF STATISTICSIMPORTANCE OF STATISTICS

The fact that the modern world uses Statistical methods is universallyThe fact that the modern world uses Statistical methods is universally
what the science of Statistics is. The increasing global economy andwhat the science of Statistics is. The increasing global economy and
the  high  degree  of  flexibility  provided  by  Statistical  methods  hasthe  high  degree  of  flexibility  provided  by  Statistical  methods  has
rendered them specially useful and indispensable. rendered them specially useful and indispensable. 
Some of the diverse fields in which Statistical methodology has hadSome of the diverse fields in which Statistical methodology has had
extensive applications are:extensive applications are:

BusinessBusiness
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Estimating  the  volume  of  retail  sales,  designing  optimumEstimating  the  volume  of  retail  sales,  designing  optimum
inventory  control  system,  producing  auditing  and  accountinginventory  control  system,  producing  auditing  and  accounting
procedures, improving working conditions in industrial plants,procedures, improving working conditions in industrial plants,
assessing the market for new products.assessing the market for new products.

EconomistsEconomists
Measuring  indicators  such  as  volume  of  trade,  size  of  laborMeasuring  indicators  such  as  volume  of  trade,  size  of  labor
force,  and  standard  of  lining,  analyzing  consumer  behavior,force,  and  standard  of  lining,  analyzing  consumer  behavior,
computation  of  national  income  accounts,  formulation  ofcomputation  of  national  income  accounts,  formulation  of
economic  laws,  etc.  Particularly  the  theory  of  regressioneconomic  laws,  etc.  Particularly  the  theory  of  regression
analysis extensively used in the field of economics.analysis extensively used in the field of economics.

Quality ControlQuality Control
Determining  techniques  for  evaluation  of  quality  throughDetermining  techniques  for  evaluation  of  quality  through
adequate  sampling,  in  process  control,  consumer  survey  andadequate  sampling,  in  process  control,  consumer  survey  and
experimental design in product development etc. Realizing itsexperimental design in product development etc. Realizing its
importance,  large  organizations  are  maintaining  their  ownimportance,  large  organizations  are  maintaining  their  own
Statistical quality control department. Statistical quality control department. 

Health and MedicineHealth and Medicine
Developing and testing new drugs, delivering improved medicalDeveloping and testing new drugs, delivering improved medical
care,  preventing  diagnosing,  and  treating  disease,  etc.care,  preventing  diagnosing,  and  treating  disease,  etc.
Specifically, inferential Statistics has a tremendous applicationSpecifically, inferential Statistics has a tremendous application
in the fields of health and medicine.in the fields of health and medicine.

BiologyBiology
Exploring the  interactions  of  species  with  their  environment,Exploring the  interactions  of  species  with  their  environment,
creating  theoretical  models  of  the  nervous  system,  studyingcreating  theoretical  models  of  the  nervous  system,  studying
genetical evolution, etc.genetical evolution, etc.

Auctorial SciencesAuctorial Sciences
Determining  premium  rates  for  different  insurance  risks,Determining  premium  rates  for  different  insurance  risks,
designing  pension  plans  for  private  and  public  groups,designing  pension  plans  for  private  and  public  groups,
measuring  effectiveness  of  loss  prevention  and  loss  controlmeasuring  effectiveness  of  loss  prevention  and  loss  control
programs, etc.programs, etc.

EngineeringEngineering
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Working  out  safer  systems  of  flight  control  for  airports,Working  out  safer  systems  of  flight  control  for  airports,
improving  product  design  and  testing  product  performance,improving  product  design  and  testing  product  performance,
determining reliability and maintainability, etc.determining reliability and maintainability, etc.

PsychologyPsychology  
Measuring  learning  ability,  intelligence,  and  personalityMeasuring  learning  ability,  intelligence,  and  personality
characteristics,  creating  psychological  scales  and  abnormalcharacteristics,  creating  psychological  scales  and  abnormal
behavior, etc.behavior, etc.

SociologySociology
Testing theories about social systems, designing and conductingTesting theories about social systems, designing and conducting
sample  surveys  to  study  social  attitudes,  exploring  cross-sample  surveys  to  study  social  attitudes,  exploring  cross-
cultural differences, studying the growth of human population,cultural differences, studying the growth of human population,
etc.etc.

Nevertheless, it has to be emphasized that no volume of Statistics canNevertheless, it has to be emphasized that no volume of Statistics can
replace  the  knowledge and expenditure of  the  specialist  in  one orreplace  the  knowledge and expenditure of  the  specialist  in  one or
more of the mentioned fields. Rather, in all of the above areas andmore of the mentioned fields. Rather, in all of the above areas and
many  others,  statisticians  work  closely  with  other  scientists  andmany  others,  statisticians  work  closely  with  other  scientists  and
researchers  to  develop  new  Statistical  techniques,  adapt  existingresearchers  to  develop  new  Statistical  techniques,  adapt  existing
techniques, design experiments, and direct the analysis of surveys andtechniques, design experiments, and direct the analysis of surveys and
studies.studies.

1.8.1.8. LIMITATIONS OF STATISTICSLIMITATIONS OF STATISTICS

The fact that Statistics is applicable in almost all fields of study is notThe fact that Statistics is applicable in almost all fields of study is not
a guarantee for its perfection. Of course, there is no perfect science ina guarantee for its perfection. Of course, there is no perfect science in
the globe. Statistical methods as well have their own limitations. Thethe globe. Statistical methods as well have their own limitations. The
following are the major limitations:following are the major limitations:

i. Statistics does not deal with individual itemsi. Statistics does not deal with individual items
This is to mean that Statistics deals only with aggregates of facts andThis is to mean that Statistics deals only with aggregates of facts and
no importance is attached to individual items. For instance, age of ano importance is attached to individual items. For instance, age of a
single student in a given class in a given year is not a Statistical data.single student in a given class in a given year is not a Statistical data.
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In contrast, the age of all students within a given class in a given yearIn contrast, the age of all students within a given class in a given year
form  an  aggregate  and  hence  can  be  considered  as  data.form  an  aggregate  and  hence  can  be  considered  as  data.
Alternatively, the semester GPA of a single student for 4 semestersAlternatively, the semester GPA of a single student for 4 semesters
also forms a Statistical data. In short, Statistical methods are suitedalso forms a Statistical data. In short, Statistical methods are suited
only to those problems or situations where group characteristics areonly to those problems or situations where group characteristics are
desired to be studied.desired to be studied.

ii. Statistics deals only with quantitatively expressed itemsii. Statistics deals only with quantitatively expressed items
Another limitation of Statistics is that it deals with those subjects ofAnother limitation of Statistics is that it deals with those subjects of
inquiry  that  are  capable  of  being  quantitatively  measured  andinquiry  that  are  capable  of  being  quantitatively  measured  and
numerically  expressed.  Accordingly,  such qualitative  characteristicsnumerically  expressed.  Accordingly,  such qualitative  characteristics
as  health,  poverty,  honesty  and  intelligence  are  not  suitable  foras  health,  poverty,  honesty  and  intelligence  are  not  suitable  for
Statistical  analysis  however;  problems  involving  such  qualitativeStatistical  analysis  however;  problems  involving  such  qualitative
variables are treated in Statistics indirectly. For example, the variablevariables are treated in Statistics indirectly. For example, the variable
health  may be studied through death rate,  which is  a  quantitativehealth  may be studied through death rate,  which is  a  quantitative
variable. However, these are only indirect methods.variable. However, these are only indirect methods.

iv. Statistical results are not universally trueiv. Statistical results are not universally true
As it is often said, Statistical results are true only on the average.As it  is often said, Statistical results are true only on the average.
Meaning, the results obtained from Statistical data analysis are notMeaning, the results obtained from Statistical data analysis are not
true for each member or item within the data for which the analysis istrue for each member or item within the data for which the analysis is
made. Statistical statements or conclusions are not generally true ormade. Statistical statements or conclusions are not generally true or
applicable to individuals, but are applicable to the majority of cases.applicable to individuals, but are applicable to the majority of cases.

v. Statistics is liable to be misusedv. Statistics is liable to be misused
Misuses of Statistics, unfortunately, are probably as common as validMisuses of Statistics, unfortunately, are probably as common as valid
uses of Statistics. In reality, Statistical methods can be properly useduses of Statistics. In reality, Statistical methods can be properly used
by experienced  or trained people, as it requires skill to draw sensibleby experienced  or trained people, as it requires skill to draw sensible
conclusions from data. It is actually this limitation that hinders theconclusions from data. It is actually this limitation that hinders the
possibility of mass popularity of such a useful and applicable science.possibility of mass popularity of such a useful and applicable science.
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1.91.9   STAGES IN STATISTICAL INVESTIGATION (SURVEY)  STAGES IN STATISTICAL INVESTIGATION (SURVEY)

Recall that according to Coroxton and Cowden, Statistics is defined asRecall that according to Coroxton and Cowden, Statistics is defined as
the collection, Presentation, analysis and interpretation of numericalthe collection, Presentation, analysis and interpretation of numerical
data. A bit extension of the above definition leads to the five stages ofdata. A bit extension of the above definition leads to the five stages of
Statistical  investigation.  Meaning,  in  addition  to  collection,Statistical  investigation.  Meaning,  in  addition  to  collection,
presentation,  analysis  and  interpretation,  a  Statistical  investigationpresentation,  analysis  and  interpretation,  a  Statistical  investigation
involves  one more stage,  which is  organization of  data.  These fiveinvolves  one more stage,  which is  organization of  data.  These five
stages constitute a complete Statistical study or survey. Following arestages constitute a complete Statistical study or survey. Following are
brief explanations about the purpose of each stage.brief explanations about the purpose of each stage.

Stage 1Stage 1: : Data CollectionData Collection

Data collection is the process of gathering information or data aboutData collection is the process of gathering information or data about
the variable of interest. Data are inputs for Statistical investigation.the variable of interest. Data are inputs for Statistical investigation.
Data  may  be  obtained  either  from  primary  source  or  secondaryData  may  be  obtained  either  from  primary  source  or  secondary
source.source.

Stage 2: Stage 2: Organization of DataOrganization of Data
Organization  of  data  includes  three  major  steps.  The  first  step  isOrganization  of  data  includes  three  major  steps.  The  first  step  is
editingediting.  Editing is the process of checking and connecting data for. Editing is the process of checking and connecting data for
omissions,  inconsistencies,  irrelevant  answers  and  wrongomissions,  inconsistencies,  irrelevant  answers  and  wrong
computations  in  the  collected  data.  Data  collected  utmost  carecomputations  in  the  collected  data.  Data  collected  utmost  care
simplifies the task of editing and vice versa.simplifies the task of editing and vice versa.

The second step in organizing data is The second step in organizing data is classificationclassification. Classification is a. Classification is a
task of grouping the collected and edited data into different similartask of grouping the collected and edited data into different similar
categories based on some criterion. Basically, there are four kinds ofcategories based on some criterion. Basically, there are four kinds of
classifications  namely,  Geographical,  Chronological,  Qualitative  andclassifications  namely,  Geographical,  Chronological,  Qualitative  and
Quantitative.  Detailed  discussions  of  these  terms  are  made  in  theQuantitative.  Detailed  discussions  of  these  terms  are  made  in  the
third chapter of this text. The third and last step in organization isthird chapter of this text. The third and last step in organization is
tabulationtabulation. The objective of tabulation is to put the classified data in. The objective of tabulation is to put the classified data in
the form of table. Tabulation of data should be done in such a formthe form of table. Tabulation of data should be done in such a form
that  it  suits  the  nature  and  objectives  of  the  investigation.  Thethat  it  suits  the  nature  and  objectives  of  the  investigation.  The
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importance of proper tabulation is immense because if the tabulationimportance of proper tabulation is immense because if the tabulation
of data is poor, its analysis will not only be difficult but also defective. of data is poor, its analysis will not only be difficult but also defective. 

Stage 3:  Stage 3:  Presentation of DataPresentation of Data
The purpose of presentation is to display what is contained in our dataThe purpose of presentation is to display what is contained in our data
in the form of pictures. Diagrams and graphs are the two modes ofin the form of pictures. Diagrams and graphs are the two modes of
presentation  each  containing  several  different  sub-categoriespresentation  each  containing  several  different  sub-categories
(options).(options).

Stage 4: Stage 4: Analysis of DataAnalysis of Data
Analysis  is  the  second  last  stage  of  Statistical  survey  where  theAnalysis  is  the  second  last  stage  of  Statistical  survey  where  the
collected and organized data is manipulated so as to generate or findcollected and organized data is manipulated so as to generate or find
different  quantitative  results.  It  merely  involves  mathematicaldifferent  quantitative  results.  It  merely  involves  mathematical
operations.  Different  measures  of  central  tendency  (averages),operations.  Different  measures  of  central  tendency  (averages),
measures  of  variation  regression  analysis,  etc  are  only  few  to  bemeasures  of  variation  regression  analysis,  etc  are  only  few  to  be
mentioned with in the scope of analysis. In its extreme case, analysismentioned with in the scope of analysis. In its extreme case, analysis
requires the knowledge of advanced mathematics.requires the knowledge of advanced mathematics.

Stage 5: Stage 5: InterpretationInterpretation
Note that up to the fourth stage what we have is simple calculatedNote that up to the fourth stage what we have is simple calculated
figures that  need further explanation.  As a last  stage of  Statisticalfigures that  need further explanation.  As a last  stage of  Statistical
investigation,  the  task  of  interpretation  associates  meaning  to  theinvestigation,  the  task  of  interpretation  associates  meaning  to  the
results obtained in the analysis stage. results obtained in the analysis stage. 

Without Exaggeration, interpretation is by far the most difficult andWithout Exaggeration, interpretation is by far the most difficult and
skill requiring stage. It is at this stage that Statistics seems to be veryskill requiring stage. It is at this stage that Statistics seems to be very
much  viable  to  be  misused.  The  good  news  is  that  connectmuch  viable  to  be  misused.  The  good  news  is  that  connect
interpretation of results will lead to a valid conclusion of the studyinterpretation of results will lead to a valid conclusion of the study
and hence can aid one in taking suitable decisions. On the other hand,and hence can aid one in taking suitable decisions. On the other hand,
the bad news is that improper (incorrect) interpretation may lead tothe bad news is that improper (incorrect) interpretation may lead to
wrong conclusions and makes the whole object of the study useless.wrong conclusions and makes the whole object of the study useless.
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CYP 3CYP 3
i.i. List  at  least  three  functions  and  three  limitations  ofList  at  least  three  functions  and  three  limitations  of

Statistics.Statistics.
ii.ii. Write the stages in Statistical investigation.Write the stages in Statistical investigation.
iii.iii. What are the basic tasks in data organization?What are the basic tasks in data organization?

1.101.10 SUMMERY SUMMERY 

The term Statistics may be defined as a data or as a method. DefinedThe term Statistics may be defined as a data or as a method. Defined
as a data, Statistics is the aggregate of facts affected to a markedas a data, Statistics is the aggregate of facts affected to a marked
extent by multiplicity of causes, numerically expressed, enumeratedextent by multiplicity of causes, numerically expressed, enumerated
or estimated according to reasonable standards of accuracy, collectedor estimated according to reasonable standards of accuracy, collected
in a systematic manner for a pre-determined purpose and placed inin a systematic manner for a pre-determined purpose and placed in
relation to each other.  On the other hand,  Statistics,  as a method,relation to each other.  On the other hand,  Statistics,  as a method,
refers  to  the  principles  and  methods  used  in  the  collection,refers  to  the  principles  and  methods  used  in  the  collection,
presentation,  analysis  and  interpretation  of  numerical  data  in  anypresentation,  analysis  and  interpretation  of  numerical  data  in  any
sphere of enquiry.sphere of enquiry.

Terms like sample, population, variable, etc are the most commonlyTerms like sample, population, variable, etc are the most commonly
used ones in discussions related to Statistics. used ones in discussions related to Statistics. 
Broadly  speaking  there  are  two  types  of  Statistics.  These  areBroadly  speaking  there  are  two  types  of  Statistics.  These  are
descriptive  and  inferential  Statistics.  In  descriptive  Statistics,  wedescriptive  and  inferential  Statistics.  In  descriptive  Statistics,  we
simply  describe  what  is  contained  in  our  data  set.  In  inferentialsimply  describe  what  is  contained  in  our  data  set.  In  inferential
Statistics, however, we make conclusion or inference about populationStatistics, however, we make conclusion or inference about population
parameters  based  on  sample  results.  Inferential  Statistics  isparameters  based  on  sample  results.  Inferential  Statistics  is
characterized by making generalization or conclusion. characterized by making generalization or conclusion. 

A number of functions and limitation of Statistics are also discussed inA number of functions and limitation of Statistics are also discussed in
fairly  detailed  manner.  Some  of  the  functions  are  condensation,fairly  detailed  manner.  Some  of  the  functions  are  condensation,
definiteness,  facilitating  comparison,  predictions  formulation  ofdefiniteness,  facilitating  comparison,  predictions  formulation  of
policies, etc. In contrast, some of the limitations of Statistics are, itpolicies, etc. In contrast, some of the limitations of Statistics are, it
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deals  only  with  quantitative  data,  it  does  not  deal  with  individualdeals  only  with  quantitative  data,  it  does  not  deal  with  individual
observations and is liable to be misused.observations and is liable to be misused.

Finally,  the  chapter  addressed  the  different  stages  of  a  StatisticalFinally,  the  chapter  addressed  the  different  stages  of  a  Statistical
investigation  namely  data  collection,  organization,  presentation,investigation  namely  data  collection,  organization,  presentation,
analysis and interpretation.analysis and interpretation.

1.111.11 ANSWERS TO CHECK YOUR PROGRESS QUESTIONSANSWERS TO CHECK YOUR PROGRESS QUESTIONS

CYP 1CYP 1
Statistics (defined as a data): Statistics is the aggregate of facts thatStatistics (defined as a data): Statistics is the aggregate of facts that
are numerically expressed and collected in a systematic manner for aare numerically expressed and collected in a systematic manner for a
pre-determined purpose.pre-determined purpose.

Statistics (defined as a method): Statistics is a body of theories andStatistics (defined as a method): Statistics is a body of theories and
techniques  employed  in  collecting,  organizing,  presentation  andtechniques  employed  in  collecting,  organizing,  presentation  and
analysis of numerical data for the sake of wise decision making.analysis of numerical data for the sake of wise decision making.

CYP 2CYP 2
The basic difference between descriptive and inferential Statistics is aThe basic difference between descriptive and inferential Statistics is a
matter of making generalization or not.matter of making generalization or not.
Descriptive Statistics tends to explain what is observed or obtainedDescriptive Statistics tends to explain what is observed or obtained
from the collected data.  It  is  restricted from making conclusion orfrom the collected data.  It  is  restricted from making conclusion or
generalization.generalization.

Inferential  Statistics,  on the other extreme, is somehow focuses onInferential  Statistics,  on the other extreme, is somehow focuses on
making conclusion or estimating some unknown values based on themaking conclusion or estimating some unknown values based on the
available information. In Inferential Statistics, we make estimationsavailable information. In Inferential Statistics, we make estimations
and hypotheses testing.and hypotheses testing.

CYP 3   CYP 3   
i) Functions of Statisticsi) Functions of Statistics
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 It summarizes mass of dataIt summarizes mass of data
 It facilitates comparisonIt facilitates comparison
 It presents facts in more precise (numerical) mannerIt presents facts in more precise (numerical) manner
 It helps in policy makingIt helps in policy making
 It greatly contributes in forecasting, etc.It greatly contributes in forecasting, etc.

  Limitations of Statistics  Limitations of Statistics
 It deals only with quantitative type of dataIt deals only with quantitative type of data
 It deals only with aggregate of factsIt deals only with aggregate of facts
 Statistical results are true only on the average. They are notStatistical results are true only on the average. They are not

generally true.generally true.
 It is highly reliable to be misused.It is highly reliable to be misused.

ii) Collection, Organization, Presentation, Analysis and Interpretationii) Collection, Organization, Presentation, Analysis and Interpretation
of data.of data.
iii) Edition, Classification and Tabulation.iii) Edition, Classification and Tabulation.

1.121.12 MODEL EXAMINATION QUESTIONSMODEL EXAMINATION QUESTIONS

1.1. Briefly discuss the purpose and meaning of the different stages ofBriefly discuss the purpose and meaning of the different stages of
Statistical investigation.Statistical investigation.

2.2. Identify the following Statistics as inferential or descriptiveIdentify the following Statistics as inferential or descriptive
a.a. The results obtained from 400 students taken from UnityThe results obtained from 400 students taken from Unity

University College suggest that the average age of a student isUniversity College suggest that the average age of a student is
20.  Assume  there  are  10,000  students  in  the  University20.  Assume  there  are  10,000  students  in  the  University
College.College.

b.b. According  to  the  census  performed  by  CSA,  the  perAccording  to  the  census  performed  by  CSA,  the  per
capital income of a household in A.A is 100 birr.capital income of a household in A.A is 100 birr.

c.c. The  average  height  of  athletes  who  are  going  toThe  average  height  of  athletes  who  are  going  to
participate in the coming Olympic is estimated to be 1.7m. participate in the coming Olympic is estimated to be 1.7m. 
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d.d. According  to  the  forecasts  made  by  the  EthiopianAccording  to  the  forecasts  made  by  the  Ethiopian
Methodology, the temperature in the coming week will rangeMethodology, the temperature in the coming week will range
from 200c to 270c in Awasa.from 200c to 270c in Awasa.

3.3. Define the following terms and explain their difference Define the following terms and explain their difference 
 PopulationPopulation
 SampleSample

1.13 GLOSSARY1.13 GLOSSARY

Population:  Population:  The totality of observations under consideration.The totality of observations under consideration.
Statistics:  Statistics:  Statistics is the use of data to help the decision-makerStatistics is the use of data to help the decision-maker

reach better (wise) decisionsreach better (wise) decisions..
Sample:  Sample:  Any non-empty subset of a populationAny non-empty subset of a population..
Variable:  Variable:  A characteristic that may take on different values at A characteristic that may take on different values at 

different times, places or situations.different times, places or situations.
Data:  Data:  Group of measurements taken about a variable of interest.Group of measurements taken about a variable of interest.

i.i.
i.i.
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2.0 AIMS AND OBJECTIVES2.0 AIMS AND OBJECTIVES

This block aims at addressing two important points. First,  it  is theThis block aims at addressing two important points. First,  it  is the
goal of this chapter to discuss about the different sources of data. Thegoal of this chapter to discuss about the different sources of data. The
different  methods  of  collecting  data  from  primary  source  and  thedifferent  methods  of  collecting  data  from  primary  source  and  the
precautions  to  be  considered  while  taking  data  from  secondaryprecautions  to  be  considered  while  taking  data  from  secondary
sources are the core elements to be dealt with.sources are the core elements to be dealt with.

At the end of this unit, you are able to:At the end of this unit, you are able to:
 Identify  sources  of  data  together  with  their  advantages  andIdentify  sources  of  data  together  with  their  advantages  and

limitations.limitations.
 Explain the various methods of collecting primary data.Explain the various methods of collecting primary data.
 Identify the different scales of measurementIdentify the different scales of measurement

2.1 INTRODUCTION2.1 INTRODUCTION

The term “ Data Collection” refers to all the issues related to dataThe term “ Data Collection” refers to all the issues related to data
sources,  scope  of  investigation  and  sampling  techniques.  In  thissources,  scope  of  investigation  and  sampling  techniques.  In  this
chapter, our discussion starts with the discussion of the meaning ofchapter, our discussion starts with the discussion of the meaning of
data collection.  Having the reader acquainted with the meaning ofdata collection.  Having the reader acquainted with the meaning of
data  collection,  the  chapter  advances to  the  discussion  of  the  twodata  collection,  the  chapter  advances to  the  discussion  of  the  two
sources of data namely, primary and secondary sources. In addition,sources of data namely, primary and secondary sources. In addition,
the  different  methods  of  collecting  data  from primary  sources  arethe  different  methods  of  collecting  data  from primary  sources  are
discussed. discussed. 

2.2 MEANING OF COLLECTION OF DATA2.2 MEANING OF COLLECTION OF DATA

Collection of data implies a systematic and meaningful assembly ofCollection of data implies a systematic and meaningful assembly of
information for the accomplishment of the objective of a statisticalinformation for the accomplishment of the objective of a statistical
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investigation. It refers to the methods used in gathering the requiredinvestigation. It refers to the methods used in gathering the required
information from the units under investigation.information from the units under investigation.

The quality of data greatly affects the final output of an investigation.The quality of data greatly affects the final output of an investigation.
Hence, utmost care should be attached to the data collection processHence, utmost care should be attached to the data collection process
and every  possible  precaution should be  taken to  ensure  accuracyand every  possible  precaution should be  taken to  ensure  accuracy
while  collecting  data.  Otherwise,  with  inaccurate  and  inadequatewhile  collecting  data.  Otherwise,  with  inaccurate  and  inadequate
data, the whole analysis is likely to be faulty and also the decisions todata, the whole analysis is likely to be faulty and also the decisions to
be taken will also be misleading.be taken will also be misleading.

2.3 PRIMARY AND SECONDARY DATA2.3 PRIMARY AND SECONDARY DATA

2.3.12.3.1 Meaning and distinction between primary and secondaryMeaning and distinction between primary and secondary
datadata

Statistical  data  may be obtained either from primary or  secondaryStatistical  data  may be obtained either from primary or  secondary
source.  A  primary  source  is  a  source  from  where  first-handsource.  A  primary  source  is  a  source  from  where  first-hand
information is gathered. On the other hand, secondary source is theinformation is gathered. On the other hand, secondary source is the
one that makes data available, which were collected by some otherone that makes data available, which were collected by some other
agency.  Clearly,  a  source,  which  is  not  primary,  is  necessarily  aagency.  Clearly,  a  source,  which  is  not  primary,  is  necessarily  a
secondary source. Primary sources are original sources of data. secondary source. Primary sources are original sources of data. 

Data obtained from a primary source is called primary data. Likewise,Data obtained from a primary source is called primary data. Likewise,
data gathered from a secondary source is known as secondary data.data gathered from a secondary source is known as secondary data.
For example, assume that a simple study is to be conducted to see theFor example, assume that a simple study is to be conducted to see the
age distribution of HIV/AIDS victim citizens.  Clearly, the variable ofage distribution of HIV/AIDS victim citizens.  Clearly, the variable of
study is age. Data about the age of HIV/AIDS victim citizens may bestudy is age. Data about the age of HIV/AIDS victim citizens may be
obtained by making direct interview with the victims. Note, in thisobtained by making direct interview with the victims. Note, in this
specific case, the victim citizens are primary sources. Moreover, thespecific case, the victim citizens are primary sources. Moreover, the
data to be collected from them are primary data. Alternatively, onedata to be collected from them are primary data. Alternatively, one
may use records of hospitals and other related agencies to obtain themay use records of hospitals and other related agencies to obtain the
age  of  the  victim citizens  without  the  need  of  tracing  the  victimsage  of  the  victim citizens  without  the  need  of  tracing  the  victims
personally. Therefore, the records of the hospitals, in our case, arepersonally. Therefore, the records of the hospitals, in our case, are
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secondary  sources  and  the  data  copied  from  such  records  aresecondary  sources  and  the  data  copied  from  such  records  are
secondary data.secondary data.

In  most  cases,  secondary  data  is  obtained  from  such  sources  asIn  most  cases,  secondary  data  is  obtained  from  such  sources  as
census  and  survey  reports,  books,  official  records,  reportedcensus  and  survey  reports,  books,  official  records,  reported
experimental results, previous research papers, bulletins, magazines,experimental results, previous research papers, bulletins, magazines,
newspapers, web sites, and other publications. Different organizationsnewspapers, web sites, and other publications. Different organizations
and government agencies publish information (data) in the form ofand government agencies publish information (data) in the form of
reports, periodicals, journals, etc. In the case of Ethiopia, the Centralreports, periodicals, journals, etc. In the case of Ethiopia, the Central
Statistics Authority (CSA) is the first to be mentioned in publishingStatistics Authority (CSA) is the first to be mentioned in publishing
such relevant information (secondary data).such relevant information (secondary data).

2.3.22.3.2 Advantages  and  Disadvantages  of  Primary  andAdvantages  and  Disadvantages  of  Primary  and
Secondary dataSecondary data

The  following  are  major  advantages  of  primary  data  over  that  ofThe  following  are  major  advantages  of  primary  data  over  that  of
secondary data.secondary data.

 The primary data gives more reliable, accurate and adequateThe primary data gives more reliable, accurate and adequate
information, which is suitable to the objective and purpose ofinformation, which is suitable to the objective and purpose of
an investigation.an investigation.

 Primary source usually shows data in greater detail. Primary source usually shows data in greater detail. 
 Primary data is free from errors that may arise from copying ofPrimary data is free from errors that may arise from copying of

figures from publications, which is the case in secondary data.figures from publications, which is the case in secondary data.

The disadvantages of primary data are:The disadvantages of primary data are:

 The process of collecting primary data is time consuming andThe process of collecting primary data is time consuming and
costly.costly.

 Often, primary data gives misleading information due to lackOften, primary data gives misleading information due to lack
of  integrity  of  investigators  and  non-cooperation  ofof  integrity  of  investigators  and  non-cooperation  of
respondents  in  providing  answers  to  certain  delicaterespondents  in  providing  answers  to  certain  delicate
questions.questions.
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Advantage of Secondary data:Advantage of Secondary data:

 It is readily available and hence convenient and much quickerIt is readily available and hence convenient and much quicker
to obtain than primary data,to obtain than primary data,

 It reduces time, cost and effort as compared to primary data,It reduces time, cost and effort as compared to primary data,
 Secondary data may be available in subjects (cases) where it isSecondary data may be available in subjects (cases) where it is

impossible to collect primary data. Such a case can be regionsimpossible to collect primary data. Such a case can be regions
where there is war.where there is war.

Some of the disadvantages of Secondary data are:Some of the disadvantages of Secondary data are:

 Data obtained may not be sufficiently accurate,Data obtained may not be sufficiently accurate,
 Data that exactly suit our purpose may not be found,Data that exactly suit our purpose may not be found,
 Error may be made while copying figures.Error may be made while copying figures.

The choice between primary data and secondary data is determinedThe choice between primary data and secondary data is determined
by factors like nature and scope of the enquiry, availability of financialby factors like nature and scope of the enquiry, availability of financial
resources,  availability of time, degree of accuracy desired, and theresources,  availability of time, degree of accuracy desired, and the
collecting agency.  Often, primary data are used in situations wherecollecting agency.  Often, primary data are used in situations where
secondary data do not provide adequate basis of analysis. Meaning,secondary data do not provide adequate basis of analysis. Meaning,
when the secondary data do not suit a specific investigation we usewhen the secondary data do not suit a specific investigation we use
primary data.  Unless  for  such cases,  most  statistical  investigationsprimary data.  Unless  for  such cases,  most  statistical  investigations
rest  up on secondary data since it  minimizes  cost  and saves time.rest  up on secondary data since it  minimizes  cost  and saves time.
Nevertheless,  the  following  points  should  be  carefully  consideredNevertheless,  the  following  points  should  be  carefully  considered
while using secondary data in our investigation.while using secondary data in our investigation.

 One should closely examine whether or not the data are suitableOne should closely examine whether or not the data are suitable
for the intended study, for the intended study, 

 The source of data should be viewed, keeping in mind whether, atThe source of data should be viewed, keeping in mind whether, at
any  time,  it  is  reliable  or  not.  If  there  is  any  doubt  about  theany  time,  it  is  reliable  or  not.  If  there  is  any  doubt  about  the
reliability of data, it should not be used,reliability of data, it should not be used,

 It should be noted that the data is not obsolete,It should be noted that the data is not obsolete,
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 In  case  the  data  are  based  on  a  sample,  one  should  seeIn  case  the  data  are  based  on  a  sample,  one  should  see
whether the sample is a proper representative of the population,whether the sample is a proper representative of the population,

 It should be the case that skilled persons only have handledIt should be the case that skilled persons only have handled
the primary data carefully. the primary data carefully. 

Finally, it should be clear that primary data in the hands of one personFinally, it should be clear that primary data in the hands of one person
might be secondary in the hands of another. That is why it is oftenmight be secondary in the hands of another. That is why it is often
said, “said, “the difference between primary and secondary data is largelythe difference between primary and secondary data is largely
one of degreeone of degree.”.”

2.3.32.3.3 Methods of collecting primary dataMethods of collecting primary data

After discussing the two sources of data, primary and secondary, it isAfter discussing the two sources of data, primary and secondary, it is
logical to say a few words about the methods employed in collectinglogical to say a few words about the methods employed in collecting
data from its original or primary source.data from its original or primary source.

Many authors commonly state three methods of  collecting primaryMany authors commonly state three methods of  collecting primary
data. These are:data. These are:

a.a. Personal Enquiry Method (Interview method)Personal Enquiry Method (Interview method)
b.b. Direct ObservationDirect Observation
c.c. Questionnaire methodQuestionnaire method

a) Personal Enquiry Method (Interview method)a) Personal Enquiry Method (Interview method)

In personal enquiry method, a question sheet is prepared which isIn personal enquiry method, a question sheet is prepared which is
called schedule. The schedule contains all the questions, which wouldcalled schedule. The schedule contains all the questions, which would
extract a complete report from a respondent. Usually, schedules areextract a complete report from a respondent. Usually, schedules are
pre-tested so as to remove certain discrepancies like ambiguities ofpre-tested so as to remove certain discrepancies like ambiguities of
the  questions  and  irrelevant  questions.  This  pre-testing  process  isthe  questions  and  irrelevant  questions.  This  pre-testing  process  is
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called a pilot survey. It is worth mentioning that the schedule is notcalled a pilot survey. It is worth mentioning that the schedule is not
directly given to the respondent. Rather, it is the interviewer who asksdirectly given to the respondent. Rather, it is the interviewer who asks
those  questions  on  the  schedule  and  jot  down  the  interviewee’sthose  questions  on  the  schedule  and  jot  down  the  interviewee’s
(respondent’s) response. Depending on the nature of the interview,(respondent’s) response. Depending on the nature of the interview,
personal enquiry method is further classified into two types.personal enquiry method is further classified into two types.

 Direct Personal InterviewDirect Personal Interview:   It  is a type of personal enquiry:  It  is a type of personal enquiry
where  there  is  a  face-to-face  contact  with  the  persons  fromwhere  there  is  a  face-to-face  contact  with  the  persons  from
whom the information is  to  be obtained.  In  other  words,  thewhom the information is  to  be obtained.  In  other  words,  the
investigator  contacts each respondent personally,  without theinvestigator  contacts each respondent personally,  without the
interference  of  third  party,  and  asks  questions  given  in  theinterference  of  third  party,  and  asks  questions  given  in  the
schedule one by one and notes down respondent’s replies on theschedule one by one and notes down respondent’s replies on the
schedule.schedule.

 Indirect Personal Enquiry (Interview)Indirect Personal Enquiry (Interview)::  It is the second type  It is the second type

of personal enquiry where the investigator contacts third partiesof personal enquiry where the investigator contacts third parties
called witnessed who are capable of  supplying the necessarycalled witnessed who are capable of  supplying the necessary
information. Here, the information is not collected directly frominformation. Here, the information is not collected directly from
the  respondent  but  from  a  third  person  who  knows  thethe  respondent  but  from  a  third  person  who  knows  the
respondent well. Such an approach is useful in case where therespondent well. Such an approach is useful in case where the
respondent is expected to conceal information about him or her.respondent is expected to conceal information about him or her.
For example, if an enquiry about the habit of using condoms isFor example, if an enquiry about the habit of using condoms is
distributed in a village, most of the villagers may not provide thedistributed in a village, most of the villagers may not provide the
correct information. Thus, it would be wiser to get the requiredcorrect information. Thus, it would be wiser to get the required
information from other parties, like the nearby condom dealinginformation from other parties, like the nearby condom dealing
shop.shop.

b) Direct Observationb) Direct Observation

In  this  approach,  an  investigator  stays  at  the  place  of  survey  andIn  this  approach,  an  investigator  stays  at  the  place  of  survey  and
notes down the observation himself. There is no enquires in the casenotes down the observation himself. There is no enquires in the case
of direct observation. For example, an investigator making a study onof direct observation. For example, an investigator making a study on
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nutritional  status  of  children may directly  (physically)  measure thenutritional  status  of  children may directly  (physically)  measure the
weight, height, and other required parameters himself/herself. Directweight, height, and other required parameters himself/herself. Direct
observation  is  more  experimental  and  usually  applied  in  scientificobservation  is  more  experimental  and  usually  applied  in  scientific
studies. It is time consuming and also costly.studies. It is time consuming and also costly.

c) Questionnaire Methodc) Questionnaire Method

Under  this  method,  a  list  of  questions  related  to  the  survey  isUnder  this  method,  a  list  of  questions  related  to  the  survey  is
prepared and sent to the various respondents by post, Web sites, e-prepared and sent to the various respondents by post, Web sites, e-
mail, etc. However, this method cannot be used if the respondent ismail, etc. However, this method cannot be used if the respondent is
illiterate.   It  is  a  method  that  is  often  used  in  many  statisticalilliterate.   It  is  a  method  that  is  often  used  in  many  statistical
investigations.investigations.

The following are the major points that we need to take into accountThe following are the major points that we need to take into account
while preparing a questionnaire.while preparing a questionnaire.

 The number of questions should be small. Naturally, respondentsThe number of questions should be small. Naturally, respondents
are  not  comfortable  with  lengthy  questionnaires.  Lengthyare  not  comfortable  with  lengthy  questionnaires.  Lengthy
questionnaires usually bore respondents. Hence, fifteen to twentyquestionnaires usually bore respondents. Hence, fifteen to twenty
five  questions  in  a  questionnaire  are  optimal.  If  a  lengthyfive  questions  in  a  questionnaire  are  optimal.  If  a  lengthy
questionnaire is unavoidable, it should preferably be divided intoquestionnaire is unavoidable, it should preferably be divided into
two or more parts.two or more parts.

 The  questions  should  be  short,  clear,  simple  and  unambiguous.The  questions  should  be  short,  clear,  simple  and  unambiguous.
Moreover,  the questions must be arranged in a logical  order soMoreover,  the questions must be arranged in a logical  order so
that  natural  and  spontaneous  reply  to  each  is  induced.  Forthat  natural  and  spontaneous  reply  to  each  is  induced.  For
instance, it is not appropriate to ask a person how many packets ofinstance, it is not appropriate to ask a person how many packets of
cigarette he/she smokes before asking whether he/she smokes orcigarette he/she smokes before asking whether he/she smokes or
not. not. 

 Questions  of  sensitive  nature  should  be  avoided.  SensitiveQuestions  of  sensitive  nature  should  be  avoided.  Sensitive
questions are those questions that are too personal and pecuniaryquestions are those questions that are too personal and pecuniary
like “ Sources of income”, “Drinking habit”, etc. The logic here islike “ Sources of income”, “Drinking habit”, etc. The logic here is
that respondents do not willingly answer sensitive questions. Suchthat respondents do not willingly answer sensitive questions. Such
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information,  if  necessary, may be gathered through interview orinformation,  if  necessary, may be gathered through interview or
through other indirect questions.through other indirect questions.

 Questions  should  be  capable  of  objective  answers.  As  much  asQuestions  should  be  capable  of  objective  answers.  As  much  as
possible, avoid subjective questions and keep to questions of fact.possible, avoid subjective questions and keep to questions of fact.
To this end, multiple answer questions can be used.To this end, multiple answer questions can be used.

 Mail questionnaires should be accomplished by a covering letter,Mail questionnaires should be accomplished by a covering letter,
which should state the purpose of the questionnaire, promise ofwhich should state the purpose of the questionnaire, promise of
confidentiality of responses, etc.confidentiality of responses, etc.

Furthermore, the questions preferably designed in such a way  canFurthermore, the questions preferably designed in such a way  can
easily be answered as yes/no.easily be answered as yes/no.

A Sample QuestionnaireA Sample Questionnaire

Suppose  that  it  is  required  to  identify  the  factors  that  affect  theSuppose  that  it  is  required  to  identify  the  factors  that  affect  the
performance of students in their first year (freshman) college life. Theperformance of students in their first year (freshman) college life. The
following questionnaire may be used to collect the information thatfollowing questionnaire may be used to collect the information that
enables the achievement of the objective of the study.enables the achievement of the objective of the study.

1.1. General (Personal Background)General (Personal Background)    
 Name____________________Name____________________
 Age_________Age_________

 Sex                                     Sex                                     

 Marital Status        Marital Status        

 Are you living with your families?                                          Are you living with your families?                                          

If yes, what is the size of your family?   _______If yes, what is the size of your family?   _______
 Educational level of parentsEducational level of parents

 Father______________Father______________
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 Mother_____________Mother_____________
 Monthly income in your household____________Monthly income in your household____________

2.2. Education related questionsEducation related questions
 Are you satisfied with your fields of study?Are you satisfied with your fields of study?

 What  is  your  E.S.L.C.E  grade  point  average  (GPA)?What  is  your  E.S.L.C.E  grade  point  average  (GPA)?
________________________________________

 Do you have any relative or friend who has studied collegeDo you have any relative or friend who has studied college
education?education?

 Are you satisfied with the college’s service in relation to: -Are you satisfied with the college’s service in relation to: -
 Instructors quality                                yes                      no Instructors quality                                yes                      no 
 Reading Materials                                yes                      noReading Materials                                yes                      no
 Guidance service                                  yes                      noGuidance service                                  yes                      no

 How far is your residence from the college?How far is your residence from the college?
                           <5km <5km
           Between 5km and 10km Between 5km and 10km
            Greater than 10kmGreater than 10km

 How do you rate the total credit hours you take?How do you rate the total credit hours you take?
                          Minimum                           Minimum    fair (optimal)   fair (optimal)  Maximum  (over Maximum  (over
loaded)loaded)

 Do you attend class regularly?Do you attend class regularly?
Yes Yes NoNo

 What was your first semester GPA?  ________________What was your first semester GPA?  ________________
 How do you rate the content of the exams you take?How do you rate the content of the exams you take?

Fair Fair Below Standard Below Standard DifficultDifficult
 Do you have the habit of working (Studying) in-group?Do you have the habit of working (Studying) in-group?

YesYes  No No
 Do you have the habit of reading in libraries?Do you have the habit of reading in libraries?

YesYes  No No
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 Is the time allotted for examinations enough?Is the time allotted for examinations enough?
Yes Yes NoNo

CYP 1CYP 1
 Discuss  the  difference  between  primary  data  andDiscuss  the  difference  between  primary  data  and

secondary data.secondary data.

2.4      LEVEL (SCALE) OF MEASUREMENT2.4      LEVEL (SCALE) OF MEASUREMENT

There are four general levels of measurements:There are four general levels of measurements:
These are: Nominal, ordinal, interval and ratio levels of measurementsThese are: Nominal, ordinal, interval and ratio levels of measurements

2.4.1.2.4.1.  Nominal levelNominal level

The terms nominal  level  of  measurements  and  nominal  scaled  areThe  terms nominal  level  of  measurements  and  nominal  scaled  are
commonly  used  to  refer  to  data  that  can  only  be  classified  in  tocommonly  used  to  refer  to  data  that  can  only  be  classified  in  to
categories. In the strict sense of the words, however, there are nocategories. In the strict sense of the words, however, there are no
measurements and no seals involved. In stead, there are just counts.measurements and no seals involved. In stead, there are just counts.

Look at the information presented in the table below,Look at the information presented in the table below,
Religion reported by the population of the United States 14 years oldReligion reported by the population of the United States 14 years old
and olderand older

                         Religion                                                Total                         Religion                                                Total

                      Protestant                                              78,952,000                      Protestant                                              78,952,000
                      Roman catholic                                     30,669,000                      Roman catholic                                     30,669,000
                      Jewish                                                     3,868,000                      Jewish                                                     3,868,000
                     Other religion                                          1,545,000                     Other religion                                          1,545,000
                      No religion                                             3,195,000                      No religion                                             3,195,000
                      Religion not reported                             1,104,000                      Religion not reported                             1,104,000
                       Total                                                  119,333,000                       Total                                                  119,333,000
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Source: us Department of commerce, Bureau of the census, currentSource: us Department of commerce, Bureau of the census, current
population reports, population reports, 
                   refries P-20, no.79.                   refries P-20, no.79.

In  the  above  table,  the  arrangement  of  religions  could  have  beenIn  the  above  table,  the  arrangement  of  religions  could  have  been
changed. This indicates that for nominal level of measurement, therechanged. This indicates that for nominal level of measurement, there
is no particular order for the groupings. Further, the categories areis no particular order for the groupings. Further, the categories are
considered to be mutually exclusive.considered to be mutually exclusive.
Nominal level is considered the most primitive, the lowest or the mostNominal level is considered the most primitive, the lowest or the most
limited type of measurementlimited type of measurement

2.4.2.2.4.2.Ordinal LevelOrdinal Level          

Look at the data below.Look at the data below.
          Ratings of the company commander          Ratings of the company commander

        Rating                           Number of nurses        Rating                           Number of nurses
     Superior                                      6     Superior                                      6
     Good                                         28     Good                                         28
     Average                                    25     Average                                    25
     Poor                                          17     Poor                                          17
     Inferior                                        0     Inferior                                        0

The  table  lists  the  ratings  of  company  commander  by  the  nursesThe  table  lists  the  ratings  of  company  commander  by  the  nurses
under  her  command.  This  is  an  illustration  of  the  ordinal  level  ofunder  her  command.  This  is  an  illustration  of  the  ordinal  level  of
measurement.  One  category  is  higher  than  the  next  one;  that  is,measurement.  One  category  is  higher  than  the  next  one;  that  is,
“Superior”  is  higher  rating  than”  good”,  “good”  is  higher  than“Superior”  is  higher  rating  than”  good”,  “good”  is  higher  than
“average”, and so on.“average”, and so on.

If 1 is substituted for “superior”, 2 substituted for ‘good’ and so on, aIf 1 is substituted for “superior”, 2 substituted for ‘good’ and so on, a
1 ranking is obviously higher than a 2 ranking, and a 2 ranking is1 ranking is obviously higher than a 2 ranking, and a 2 ranking is
higher  than  a  3  ranking.  However  it  cannot  be  said  that  (as  anhigher  than  a  3  ranking.  However  it  cannot  be  said  that  (as  an
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example) a company commander rated good is twice as competent asexample) a company commander rated good is twice as competent as
one rated average, or that a company commander rated superior isone rated average, or that a company commander rated superior is
twice as competent as one rated good. It can only be said that a ratingtwice as competent as one rated good. It can only be said that a rating
of  superior  is  greater  than a  rating of  good,  and a  good rating isof  superior  is  greater  than a  rating of  good,  and a  good rating is
greater than an average rating.greater than an average rating.

The major difference between a nominal level and an ordinal level ofThe major difference between a nominal level and an ordinal level of
measurement is the “greater than” relationship between the ordinal-measurement is the “greater than” relationship between the ordinal-
level categories. Otherwise, the ordinal seal of measurement has thelevel categories. Otherwise, the ordinal seal of measurement has the
same characteristics as the nominal scale; namely, the categories aresame characteristics as the nominal scale; namely, the categories are
mutually exclusive and exhaustive.mutually exclusive and exhaustive.

2.4.3.2.4.3.Interval levelInterval level

The interval scale of measurement is the next higher level. It includesThe interval scale of measurement is the next higher level. It includes
all  the  characteristics  of  the  ordinal  scale,  but  in  addition,  theall  the  characteristics  of  the  ordinal  scale,  but  in  addition,  the
distance  between  values  is  a  constant  size.  If  one  observation  isdistance  between  values  is  a  constant  size.  If  one  observation  is
greater  than  another  by  a  certain  amount,  and  the  zero  point  isgreater  than  another  by  a  certain  amount,  and  the  zero  point  is
arbitrary,  the  measurement  is  on  at  least  an  interval  scale.  Forarbitrary,  the  measurement  is  on  at  least  an  interval  scale.  For
example, the difference between temperatures of 70 degrees and 80example, the difference between temperatures of 70 degrees and 80
degrees is 10 degrees. Likewise, a temperature of 90 degrees is 10degrees is 10 degrees. Likewise, a temperature of 90 degrees is 10
degrees more than a temperature of 80 degrees, and so on. Scores ondegrees more than a temperature of 80 degrees, and so on. Scores on
a  statistics  or  mathematics  examination  are  also  examples  of  thea  statistics  or  mathematics  examination  are  also  examples  of  the
interval scale of measurement.interval scale of measurement.

1.10.4.1.10.4.Ratio levelRatio level

Ratio level is the highest level of measurement. This level has all theRatio level is the highest level of measurement. This level has all the
characteristics of interval level. The distances between numbers arecharacteristics of interval level. The distances between numbers are
of a known, constant size; the categories are mutually exclusive, andof a known, constant size; the categories are mutually exclusive, and
so on. so on. 

The  major  differences  between  interval  and  ratio  levels  ofThe  major  differences  between  interval  and  ratio  levels  of
measurement are these: (1) Ratio-level  data has a meaningful  zeromeasurement are these: (1) Ratio-level  data has a meaningful  zero
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point and (2) the ratio between two numbers is meaningful. Money ispoint and (2) the ratio between two numbers is meaningful. Money is
a good illustration having zero dollars has meaning you have none!a good illustration having zero dollars has meaning you have none!
Weight is another ratio-level measurement. Weight is another ratio-level measurement. 

If the dial on a scale is zero, there is a complete absence of weight.If the dial on a scale is zero, there is a complete absence of weight.
Also, if you earn $40,000 a year and John earns $ 10,000, you earnAlso, if you earn $40,000 a year and John earns $ 10,000, you earn
four  times  what  he  does.  Likewise,  if  you  weigh  80  kg.  and  Johnfour  times  what  he  does.  Likewise,  if  you  weigh  80  kg.  and  John
weight  40  kg.,  you  weigh  twice  John.  But  such  comparisons  areweight  40  kg.,  you  weigh  twice  John.  But  such  comparisons  are
impossible in interval level of measurement.impossible in interval level of measurement.

2.5    SUMMARY2.5    SUMMARY

Data may be collected or obtained from two major sources, primaryData may be collected or obtained from two major sources, primary
and  secondary  sources.  Data  obtained  from  a  primary  (original)and  secondary  sources.  Data  obtained  from  a  primary  (original)
source is called primary data. On the other hand, data taken from asource is called primary data. On the other hand, data taken from a
secondary  sources,  like  magazines,  newspapers  and  othersecondary  sources,  like  magazines,  newspapers  and  other
publications,  are  called  secondary  data.  Primary  data  is  collectedpublications,  are  called  secondary  data.  Primary  data  is  collected
through  different  methods  including  interview,  questionnaire,  andthrough  different  methods  including  interview,  questionnaire,  and
direct or physical observation.direct or physical observation.

2.6    ANSWERS TO CHECK YOUR PROGRESS QUESTIONS2.6    ANSWERS TO CHECK YOUR PROGRESS QUESTIONS

CYP 1CYP 1

.. Primary data is data obtained or collected from the original sources Primary data is data obtained or collected from the original sources

using interview or using interview or 
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questionnaire or direct observation (physical measurement) methods.questionnaire or direct observation (physical measurement) methods.
When  data  is  collected  or  obtained  for  the  first  time  it  is  calledWhen  data  is  collected  or  obtained  for  the  first  time  it  is  called
primary data.primary data.
On the other hand, Secondary data is data obtained from secondaryOn the other hand, Secondary data is data obtained from secondary
sources like web sites, magazines, newspapers, annual reports, etc.sources like web sites, magazines, newspapers, annual reports, etc.
Whenever we make use of data collected by other agency for someWhenever we make use of data collected by other agency for some
other purpose, then we are said to be secondary users as we are notother purpose, then we are said to be secondary users as we are not
the owner of the data.the owner of the data.

2.7    GLOSSARY 2.7    GLOSSARY 

Data Collection:Data Collection: Gathering of information on which a study is going Gathering of information on which a study is going
to be made.to be made.
Elementary units:Elementary units:  Elements or groups of elements of the population  Elements or groups of elements of the population
on which information is required.on which information is required.
Primary source:Primary source: The original source of data. The original source of data.
Secondary source:Secondary source:  It is one that makes data available collected by  It is one that makes data available collected by
some other agency.some other agency.
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UNIT 3:  CLASSIFICATION OF DATAUNIT 3:  CLASSIFICATION OF DATA

CONTENTSCONTENTS
3.0.3.0. Aims and ObjectivesAims and Objectives
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3.5.  Common Terminologies in a Grouped Frequency 3.5.  Common Terminologies in a Grouped Frequency 

DistributionDistribution
3.6.  Rules for Forming a Grouped Frequency Distribution3.6.  Rules for Forming a Grouped Frequency Distribution

    3.7.  Cumulative Frequency Distribution (CFD)3.7.  Cumulative Frequency Distribution (CFD)
3.8.  Relative Frequency Distribution (RFD)3.8.  Relative Frequency Distribution (RFD)
3.9.  Summary3.9.  Summary
3.10.Answers to Check Your Progress (CYP) Questions3.10.Answers to Check Your Progress (CYP) Questions
3.11. Model Examination Questions3.11. Model Examination Questions
3.12. Glossary3.12. Glossary
3.13. References3.13. References

3.0.   AIMS AND OBJECTIVES 3.0.   AIMS AND OBJECTIVES 

The aim of  this  unit  is  to  study about the collection of  data for  aThe aim of  this  unit  is  to  study about the collection of  data for  a
statistical study and discuss the various types of classification of data,statistical study and discuss the various types of classification of data,
and then to organize these data into a frequency distribution.and then to organize these data into a frequency distribution.
    
At the end of this unit, you will be able to:At the end of this unit, you will be able to:

 Define ‘classification of data’Define ‘classification of data’
 Identify the types of ‘classification of data’Identify the types of ‘classification of data’
 Define what a ‘Frequency Distribution (FD)’ isDefine what a ‘Frequency Distribution (FD)’ is
 Organize raw data in to a ‘Frequency Distribution (FD)’Organize raw data in to a ‘Frequency Distribution (FD)’
 Define ‘presentation of data’Define ‘presentation of data’
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 Represent  the  FD  in  a  histogram,  frequency  polygon  orRepresent  the  FD  in  a  histogram,  frequency  polygon  or
cumulative frequency curve (ogive)cumulative frequency curve (ogive)

 Present data using such common diagrammatic techniques asPresent data using such common diagrammatic techniques as
bar charts, pie charts, and pictogram (pictograph).bar charts, pie charts, and pictogram (pictograph).

3.1.   INTRODUCTION3.1.   INTRODUCTION

After  collecting  relevant  information  (data)  for  the  purpose  ofAfter  collecting  relevant  information  (data)  for  the  purpose  of
statistical investigation, the next important task is classification andstatistical investigation, the next important task is classification and
presentation of this data.  It is difficult to group the meaning of anypresentation of this data.  It is difficult to group the meaning of any
considerable  volume  of  numerical  data  unless  their  mass  is  someconsiderable  volume  of  numerical  data  unless  their  mass  is  some
hours reduced to relatively few convenient classes or categories andhours reduced to relatively few convenient classes or categories and
presented with the help of some kinds of visual aid. presented with the help of some kinds of visual aid. 

This  section  discusses  classification  of  data.  Presentation  of  dataThis  section  discusses  classification  of  data.  Presentation  of  data
using graphs and charts will be seen in the next unit.using graphs and charts will be seen in the next unit.

3.2.   DEFINITION OF CLASSIFICATION OF DATA3.2.   DEFINITION OF CLASSIFICATION OF DATA

Classification: - is the process of arranging things in groups orClassification: - is the process of arranging things in groups or
classes according toclasses according to
                 their resemblance.               their resemblance.

Purposes of ClassificationPurposes of Classification: - : - 
 To eliminate unnecessary detail.To eliminate unnecessary detail.
 To bring out clearly points of similarity & dissimilarityTo bring out clearly points of similarity & dissimilarity
 To enable one to form mental pictures of objects on To enable one to form mental pictures of objects on 

measurementsmeasurements
 To enable one to make comparisons and draw inferences To enable one to make comparisons and draw inferences 

3.3.   TYPES OF CLASSIFICATION3.3.   TYPES OF CLASSIFICATION
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1.  1.  Geographical ClassificationGeographical Classification: - Data are arranged according to : - Data are arranged according to 
places like continents,     places like continents,     
                                                          regions, and countries                                                          regions, and countries

   Example   Example

RegionRegion Common Language SpokenCommon Language Spoken

11 TigrignaTigrigna

22 AfarAfar

33 AmharicAmharic

44 OromifaOromifa

  
2.2. Chronological ClassificationChronological Classification:-  Data are arranged according to :-  Data are arranged according to 

time like year, month.time like year, month.

          Example 
Year (in EC)Year (in EC) Population (in million)Population (in million)

19741974 3030

19861986 5252

19911991 6060

3.3. Qualitative ClassificationQualitative Classification: - Data are arranged according to : - Data are arranged according to 
attributes like color, religion, marital-status, sex, educational attributes like color, religion, marital-status, sex, educational 
background, etc.  background, etc.  

Example 3.Example 3. Employees in a Factory Employees in a Factory     xx    

                                                                        EducatedEducated                                                                                                                            
Un educated             Un educated                                                                                                                                                                           
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                       Female                   Male                                                                  Female                   Male                                           
Female                   MaleFemale                   Male

4.4. Quantitative ClassificationQuantitative Classification:- In this type of classification, the :- In this type of classification, the 
statistical data is classified according to some quantitative statistical data is classified according to some quantitative 
variables.  The variable may be either discrete or continuous. variables.  The variable may be either discrete or continuous. 

Example 4Example 4. . 
Mr. xMr. x Height (X) in cmHeight (X) in cm

AA 160160

BB 182182

CC 175175

DD 178178

NoteNote:  There are two kinds of variables, which can have values:  :  There are two kinds of variables, which can have values:  
Discrete Variable and Continuous Variable.Discrete Variable and Continuous Variable.

A.A. Discrete VariablesDiscrete Variables – are variables that are associated with  – are variables that are associated with 
enumeration or countingenumeration or counting

Example    Example        
    Number of students in a class    Number of students in a class
    Number of children in a family, etc    Number of children in a family, etc

B.B. Continuous VariablesContinuous Variables – are variables associated with  – are variables associated with 
measurement.measurement.

Example    Example          
Weights of 10 students.Weights of 10 students.
The heights of 12 persons. The heights of 12 persons. 
Distance covered by a car between two stations etc.Distance covered by a car between two stations etc.

3.4.   FREQUENCY DISTRIBUTION 3.4.   FREQUENCY DISTRIBUTION 
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When the raw data have been collected, they should be put in to anWhen the raw data have been collected, they should be put in to an
ordered array in an ascending or descending order so that it can beordered array in an ascending or descending order so that it can be
looked at more objectively.  Then this data must be organized in to alooked at more objectively.  Then this data must be organized in to a
“FD” which simply lists the values or classes with their corresponding“FD” which simply lists the values or classes with their corresponding
frequencies in a tabular form.  Here, frequency refers to the numberfrequencies in a tabular form.  Here, frequency refers to the number
of observations a certain value occurred in a data.of observations a certain value occurred in a data.
The tabular representation of values of a variable together with theThe tabular representation of values of a variable together with the
corresponding frequency is called a Frequency Distribution (FD). corresponding frequency is called a Frequency Distribution (FD). 

Definition:Definition:

A frequency distribution is the organization of raw data in table form,A frequency distribution is the organization of raw data in table form,
using classes and frequencies.using classes and frequencies.
  

Frequency distribution is of two kinds Frequency distribution is of two kinds 

A. A. Ungrouped Frequency Distribution (UFDUngrouped Frequency Distribution (UFD)  )  
Shows a distribution where the values of a variable are linked with theShows a distribution where the values of a variable are linked with the
respective frequencies. respective frequencies. 

Example 7. Example 7.  Consider the number of children in 15 families. Consider the number of children in 15 families.
11 00 33 22 00
22 44 11 33 11
44 11 22 22 33

Construct ungrouped FD for the above data. Construct ungrouped FD for the above data. 
Solution:

No. ofNo. of
ChildrenChildren
(Values)(Values)

No. of FamilyNo. of Family
(Tallies)(Tallies)

FrequencyFrequency
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00 / // / 22

11 / / / // / / / 44

22 / / / // / / / 55

33 / / // / / 33

44 / / / / 22

Total      16Total      16

CYP 1CYP 1
Consider  the  following  scores  in  a  statistics  test  obtained  by  20Consider  the  following  scores  in  a  statistics  test  obtained  by  20
students in a given class.students in a given class.

10, 4, 4, 7, 5, 7, 7, 8, 5, 7, 8, 5, 10, 8, 7, 5, 7, 8, 7, 410, 4, 4, 7, 5, 7, 7, 8, 5, 7, 8, 5, 10, 8, 7, 5, 7, 8, 7, 4
Prepare an ungrouped FDPrepare an ungrouped FD

B.B.  Grouped Frequency Distribution (GFD)Grouped Frequency Distribution (GFD)

If the mass of the data is very large, it is necessary to condense theIf the mass of the data is very large, it is necessary to condense the
data in to an appropriate number of classes or groups of values of adata in to an appropriate number of classes or groups of values of a
variable and indicate the number of observed values that fall  in tovariable and indicate the number of observed values that fall  in to
each  class.    Therefore,  a  GFD is  a  frequency  distribution  whereeach  class.    Therefore,  a  GFD is  a  frequency  distribution  where
values of a variable are linked in to groups & corresponded with thevalues of a variable are linked in to groups & corresponded with the
number of observations in each group. number of observations in each group. 

ExampleExample    **          
Values (xValues (xii)) 1 - 251 - 25 26 - 5026 - 50 51 - 7551 - 75 76 -76 -

100100

FrequencyFrequency
(f(fii))

33 1010 1818 66
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3.5.   COMMON TERMINOLOGIES IN A GFD3.5.   COMMON TERMINOLOGIES IN A GFD

i.i.    ClassClass:-  group of values of a variable between two specified :-  group of values of a variable between two specified 
numbers called lower class limit numbers called lower class limit 
                (LCL) & upper class limit (UCL)                 (LCL) & upper class limit (UCL) 

In In ExampleExample**,, the GFD contains four classes: 1 – 25, 26 – 50, 51 – 75,  the GFD contains four classes: 1 – 25, 26 – 50, 51 – 75, 

and 76 – 100and 76 – 100
LCLLCL11 = 1,    UCL = 1,    UCL11 = 25 = 25 LCLLCL33 = 51,  UCL = 51,  UCL33 = 75 = 75
LCLLCL22 = 26,  UCL = 26,  UCL22 = 50 = 50 LCLLCL44 = 76,  UCL = 76,  UCL44 = 100 = 100

ii.  ii.  Class Frequency (or Simply Frequency)Class Frequency (or Simply Frequency): refers to the number : refers to the number 
of observations corresponding to a class.of observations corresponding to a class.

In In Example Example **  the class frequency of the 1the class frequency of the 1stst, 2, 2ndnd, 3, 3rdrd, & 4, & 4thth classes are  classes are 

respectively 3, 10, 18 and 6.respectively 3, 10, 18 and 6.

iii.iii.    Class Boundaries: Class Boundaries: are boundaries obtained by subtracting half are boundaries obtained by subtracting half 
of the unit of measurement (u) from the lower limits or by adding ½ of the unit of measurement (u) from the lower limits or by adding ½ 
(u) on the upper limits of a class.(u) on the upper limits of a class.
       i.e        i.e    UCB   UCBii = UCL = UCLi i + ½ (u) + ½ (u) 

   LCB   LCBii = LCL = LCLii - ½ (u) - ½ (u)
   Where UCB   Where UCBii  = Upper Class Boundaries and  = Upper Class Boundaries and
               LCB               LCBii  = Lower Class Boundaries   = Lower Class Boundaries 
RemarkRemark: The unit of measurement (u) is the gap between any two : The unit of measurement (u) is the gap between any two 
successive classes. i.esuccessive classes. i.e
  
 u = lower limit of a class – upper limit of the preceding class. u = lower limit of a class – upper limit of the preceding class.

In In Example Example **, , considerconsider  the   2the   2ndnd class, 26 – 50, since u = 26 – 25 = 1, class, 26 – 50, since u = 26 – 25 = 1,
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LCLLCL22 = 26 = 26 UCLUCL22 = 50 = 50
LCBLCB22 = 26 - ½(1) = 25.5 = 26 - ½(1) = 25.5 UCBUCB22 = 50 + ½(1) =50.5 = 50 + ½(1) =50.5

iv.  iv.  Class Width Class Width      (size of a class or class interval) (size of a class or class interval)    : it is the difference : it is the difference 
between the upper and lower class limits or the difference between between the upper and lower class limits or the difference between 
the upper and lower class boundaries of any class.the upper and lower class boundaries of any class.

RemarksRemarks: : 
1.1. If both the LCL & UCL are included in a class, it is called an If both the LCL & UCL are included in a class, it is called an 

inclusive class. For inclusive classes, inclusive class. For inclusive classes, 
        Class width (cw) = UCBClass width (cw) = UCBii - LCB - LCBii

2.2. If LCL is included and the UCL is not included in a class, it is If LCL is included and the UCL is not included in a class, it is 
called an exclusive class.  For exclusive classescalled an exclusive class.  For exclusive classes

cw = UCLcw = UCLii – LCL – LCLii

To be consistent, we use inclusive classes.To be consistent, we use inclusive classes.

v.  v.  Class Mark (cm):Class Mark (cm):    it is the mid point (center) of a classit is the mid point (center) of a class

cmcmii  =  UCB  =  UCBii + LCB + LCBii

                2        2
            NoteNote:- the difference between any two successive class marks is :- the difference between any two successive class marks is 

equal to the width of a classequal to the width of a class

vi.vi. Range (R)Range (R)     : is the difference between the largest (L) and the : is the difference between the largest (L) and the
smallest (S) values in a datasmallest (S) values in a data

R = L – S R = L – S 

CYP 2CYP 2   consider the following GFD   consider the following GFD
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ClassClass Frequency (Frequency (ff))

5 – 95 – 9 22

10 – 1410 – 14 66

15 – 1915 – 19 1212

20 – 2420 – 24 77

25 – 2925 – 29 33

                   Total  30                   Total  30

a.a. What is the class frequency of the 3What is the class frequency of the 3rdrd class? class?
b.   How many observations (items) are linked into the last class?b.   How many observations (items) are linked into the last class?
c.   Find   i.   The LCL and UCL of the fourth classc.   Find   i.   The LCL and UCL of the fourth class

ii.ii. The UCB and LCB of the third classThe UCB and LCB of the third class
iii.iii. The class interval ( class width) of the fifth classThe class interval ( class width) of the fifth class
iv.iv. The class mark (mid point) of the second classThe class mark (mid point) of the second class

3.6.3.6. RULES FOR FORMING A GROUPED FREQUENCY RULES FOR FORMING A GROUPED FREQUENCY 
DISTRIBUTIONDISTRIBUTION

To construct a GFD the following points should be consideredTo construct a GFD the following points should be considered
1)1) The classes should be clearly defined.  That is each observation The classes should be clearly defined.  That is each observation 

should fall in to on e & only one class.should fall in to on e & only one class.
2)2) The number of classes neither should either to be too larger norThe number of classes neither should either to be too larger nor

should be too small.  Normally, 5 to 20 classes are should be too small.  Normally, 5 to 20 classes are 
recommended recommended 

3)3) All the classes should be of the same width.  An approximate All the classes should be of the same width.  An approximate 
suitable class width can be obtained as:suitable class width can be obtained as:
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Example 8.Example 8.  Let   Let  6.8263 6.8263

If all the observations are whole numbers, cw = 7If all the observations are whole numbers, cw = 7
If all the observations are to one decimal places, cw = 6.8If all the observations are to one decimal places, cw = 6.8
If all the observations are to two decimal places, cw = 6.83, If all the observations are to two decimal places, cw = 6.83, 

etc.etc.
Note thatNote that a suitable number of classes can be obtained by using the  a suitable number of classes can be obtained by using the 
formula formula 
                                   n                                    n  1 + 3.322 logN. 1 + 3.322 logN.
up/down to the nearest whole number, where N is the total number of up/down to the nearest whole number, where N is the total number of 
observations.observations.
    
  RemarkRemark Unequal class intervals create problem in graphing and  Unequal class intervals create problem in graphing and 
computing some statistical measurescomputing some statistical measures
                
4)4) Determine the class limitsDetermine the class limits

i.i. Determine the lower class limit of the first class (LCLDetermine the lower class limit of the first class (LCL11), then ), then 
         LCL         LCL22 = LCL = LCL11 + cw, LCL + cw, LCL33 = LCL = LCL22 + cw,… LCL + cw,… LCLi+1 i+1 = LCL= LCLii + cw + cw
ii.ii. Determine the upper class limit of the first class (UCLDetermine the upper class limit of the first class (UCL11) i.e.) i.e.

UCLUCL11 = LCL = LCL11 + cw – u, where u = the unit of measurement, then + cw – u, where u = the unit of measurement, then
UCLUCL22 = UCL = UCL11 + cw , UCL + cw , UCL33  UCL  UCL22, … , UCL, … , UCLi+1i+1 = UCL = UCLii + cw + cw

5)5) Complete the GFD with the respective class frequencies.Complete the GFD with the respective class frequencies.

Example 9.  Example 9.  The number of customers for consecutive 30 days in a The number of customers for consecutive 30 days in a 
supermarket was listed as   follows:supermarket was listed as   follows:

2020 4848 6565 2525 4848 4949
3535 2525 7272 4242 2222 5858
5353 4242 2323 5757 6565 3737
1818 6565 3737 1616 3939 4242
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4949 6868 6969 6363 2929 6767
a.a. construct a GFD with a suitable number of classesconstruct a GFD with a suitable number of classes
b.b. complete the distribution obtained in (a) with class boundaries complete the distribution obtained in (a) with class boundaries 

& class marks& class marks

SolutionSolution:    :    i.  Range = Largest value – smallest value i.  Range = Largest value – smallest value 
       = 72 – 16 =        = 72 – 16 = 5656

ii.ii. N = 30 (total number of observations)N = 30 (total number of observations)
         number of classes, n = 1 + 3.322 log30 number of classes, n = 1 + 3.322 log30

 n = 1 + 3.322 log30 n = 1 + 3.322 log30
          = 1 + 3.322 (1.4771)        = 1 + 3.322 (1.4771)
                                    =                                     = 5.95.9

Hence a suitable number of class n is chosen to be 6Hence a suitable number of class n is chosen to be 6

iii.iii.Class width = Class width = = 9.33 = = 9.33 = cwcw

For the sake of convenience, take For the sake of convenience, take cwcw to be 10 (note that  to be 10 (note that 
it is also possible to choose the it is also possible to choose the cwcw to be 9). to be 9).

iv.iv. Take lower limit of the 1Take lower limit of the 1stst class (LCL class (LCL11) to be 16 & u = 1 ) to be 16 & u = 1 
i.e. LCLi.e. LCL11 = 16 = 16   and   UCL  and   UCL1 1 = LCL= LCL11 + cw – u =16+10-1   + cw – u =16+10-1  

= 25= 25
LCLLCL2 2 = LCL= LCL11 + cw = 16 + 10 = 26 + cw = 16 + 10 = 26 UCLUCL22 = UCL = UCL11 + cw = 25 +  + cw = 25 + 
10 = 3510 = 35
LCLLCL33 = LCL = LCL22 + cw = 26 + 10 = 36 + cw = 26 + 10 = 36 UCLUCL33 = UCL = UCL22 + cw = 35 +  + cw = 35 + 
10 = 4510 = 45

There fore, the GFD would be There fore, the GFD would be 
a)                                                                    a)                                                                    
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b)b)

  

CYP 3CYP 3  
Construct a grouped frequency distribution for the following ages of Construct a grouped frequency distribution for the following ages of 
50 persons with 6 classes.50 persons with 6 classes.

3737 4040 6969 3535 3636 7070 7272 6262 3636 7272

Class (xClass (xii)) FrequencyFrequency
((ffii))

 16 – 25 16 – 25 77

26 – 3526 – 35 22

36 – 4536 – 45 66

46 – 5546 – 55 55

56 – 6556 – 65 66

66 – 7566 – 75 44

ClassClass
(x(xii))

FrequencyFrequency
((ffii))

CBCBii cmcmii

16 – 2516 – 25 77 15.5 –15.5 –
25.525.5

2.052.05

26 – 3526 – 35 22 25.5 –25.5 –
35.535.5

30.530.5

36 – 4536 – 45 66 35.5 –35.5 –
45.545.5

40.540.5

46 – 5546 – 55 55 45.5 –45.5 –
55.555.5

50.550.5

56 – 6556 – 65 66 55.5 –55.5 –
65.565.5

60.560.5

66 – 7566 – 75 44 65.5 –65.5 –
75.575.5

70.570.5
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6565 6464 4747 5959 5555 4242 4545 5050 4646 6565
5454 6363 5151 5050 6161 6060 5858 5858 5656 5858
5555 4545 4949 5151 5050 5656 4444 6060 7070 4444
5252 4343 5555 4646 4242 6262 5757 4848 6060 5555

3.7.   CUMULATIVE FREQUENCY DISTRIBUTION (CFD)3.7.   CUMULATIVE FREQUENCY DISTRIBUTION (CFD)

It is the collection of values of a variable above or below specifiedIt is the collection of values of a variable above or below specified
values in a distribution.  GFD is of two types.values in a distribution.  GFD is of two types.

a.a. ‘Less  Than’  Cumulative  Frequency  Distribution  (<CFD):‘Less  Than’  Cumulative  Frequency  Distribution  (<CFD):    
shows  the  collection  of  cases  lying  below  the  upper  classshows  the  collection  of  cases  lying  below  the  upper  class
boundaries of each class.boundaries of each class.

b.b. ‘More Than’ Cumulative Frequency Distribution (>CFD):‘More Than’ Cumulative Frequency Distribution (>CFD):    
shows  the  collection  of  cases  lying  above  the  lower  classshows  the  collection  of  cases  lying  above  the  lower  class
boundaries of each class.boundaries of each class.

Remark:Remark:  The  frequency  distribution  does  not  tell  us  directly  the  The  frequency  distribution  does  not  tell  us  directly  the
number of units above or below specified values of the classes this cannumber of units above or below specified values of the classes this can
be determined from a “cumulative Frequency Distribution’be determined from a “cumulative Frequency Distribution’

Example 11   Example 11   Consider the frequency distribution in Consider the frequency distribution in Example 9Example 9

ClassClass
(x(xii))

FrequencyFrequency
((ffii))

Less thanLess than
CumulativeCumulative

Frequency (<cFrequency (<cffii))

More thanMore than
CumulativeCumulative

Frequency (>cFrequency (>cffii))

3 - 63 - 6 44 44 3030

7 – 107 – 10 77 1111 2626

11 – 1411 – 14 1010 2121 1919

15 – 1815 – 18 66 2727 99

19 – 2219 – 22 33 3030 33
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This  means that  from ‘less  than’  cumulative  frequency  distributionThis  means that  from ‘less  than’  cumulative  frequency  distribution
there are 4 observations less than 6.5, 11 observations below 10.5, etcthere are 4 observations less than 6.5, 11 observations below 10.5, etc
and  from  ‘more  than’  cumulative  frequency  distribution  30and  from  ‘more  than’  cumulative  frequency  distribution  30
observations are above 2.5, 25 above 6.5 etc.observations are above 2.5, 25 above 6.5 etc.

3.8.   RELATIVE FREQUENCY DISTRIBUTION (RFD)3.8.   RELATIVE FREQUENCY DISTRIBUTION (RFD)

It  enables the researcher to know the proportion or percentage ofIt  enables the researcher to know the proportion or percentage of
cases in each class.  Relative frequencies can be obtained by dividingcases in each class.  Relative frequencies can be obtained by dividing
the  frequency  of  each  class  by  the  total  frequency.   It  can  bethe  frequency  of  each  class  by  the  total  frequency.   It  can  be
converted in to a percentage frequency by multiplying each relativeconverted in to a percentage frequency by multiplying each relative
frequency by 100%. i.e.frequency by 100%. i.e.

                                                                                                          

 Where  Where RfRfi i – is the relative frequency of the i– is the relative frequency of the ithth class class
    ffii – is the frequency of the i – is the frequency of the ith th classclass
  n n – is the total number of observations – is the total number of observations 

Note:Note:  PfPfii =  = RfRfii   100% 100%
WhereWhere Pf Pfi  i  is percentage frequency of each class. is percentage frequency of each class. 

Example 14:Example 14:  The relative and percentage of frequency distribution   The relative and percentage of frequency distribution 
of of Example 9Example 9 is : is :

xxii ffii RfRfii %freq. (%freq. (PfPfii))

3 – 63 – 6 44 4/304/30 4/30 4/30  100  100 

7 – 107 – 10 77 7/307/30 7/30 7/30  100  100 

11 – 1411 – 14 1010 10/3010/30 10/30 10/30  100  100 

15 – 1815 – 18 66 6/306/30 6/30 6/30  100  100 

19 – 2219 – 22 33 3/303/30 3/30 3/30  100 100

TotalTotal 3030 11 100%100%
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3.9   SUMMARY3.9   SUMMARY

This  unit  discussed  the  definitions  of  classification  of  data  and  aThis  unit  discussed  the  definitions  of  classification  of  data  and  a
frequency  distribution.  In  order  to  describe  situations,  drawfrequency  distribution.  In  order  to  describe  situations,  draw
conclusions  or  make  inferences  about  random  events,  one  mustconclusions  or  make  inferences  about  random  events,  one  must
organize  the  data  in  some  meaningful  way.  The  most  convenientorganize  the  data  in  some  meaningful  way.  The  most  convenient
method of organizing data is to construct a frequency distribution.method of organizing data is to construct a frequency distribution.

Therefore, a frequency distribution was seen as a distribution showingTherefore, a frequency distribution was seen as a distribution showing
the  correspondence  of  values  or  classes  with  their  respectivethe  correspondence  of  values  or  classes  with  their  respective
frequencies.     frequencies.     

3.10   ANSWERS TO CHECK YOUR PROGRESS3.10   ANSWERS TO CHECK YOUR PROGRESS  (CYP) (CYP) 
QUESTIONS      QUESTIONS      

CYP 1CYP 1                          

Value(Value(xxii))  FrequencyFrequency
((ffii))

44 33
55 44

77 77
88 44

1010 22

CYP 2CYP 2
a)a) 1212
b)b) 33
c)c) i) L.C.Li) L.C.L4 4 = 20 and U.C.L= 20 and U.C.L4 4 = 24= 24

53



ii) Since u = 10 – 9 = 1 (or any gap between two consecutive ii) Since u = 10 – 9 = 1 (or any gap between two consecutive 
classes)classes)
     L.C.B     L.C.B33 = L.C.L = L.C.L33 – ½(u) = 15 - ½.1 = 14.5 – ½(u) = 15 - ½.1 = 14.5
     U.C.B     U.C.B33 = U.C.L = U.C.L3 3 + ½(u) = 19+ ½.1 = 19.5+ ½(u) = 19+ ½.1 = 19.5
iii) class interval = class width = iii) class interval = class width = cw cw = UCB= UCB55 – LCB – LCB55 = 29.5 –  = 29.5 – 
25.5 = 625.5 = 6
iv) class mark(iv) class mark(cmcm22) = ) = UCBUCB22 + LCB + LCB22

                                             2                                             2
         =          = 19.5 + 14.519.5 + 14.5    

         2         2
         = 24/2         = 24/2
         =          = 1212      

CYP 3CYP 3
i)i) Largest Value (L) = 72 and Smallest Value(S) = 35Largest Value (L) = 72 and Smallest Value(S) = 35

                  Range(R) = L – S = 72 – 35                   Range(R) = L – S = 72 – 35 
           = 37           = 37

ii)ii) N = 50 (total number of observation)N = 50 (total number of observation)
iii)iii) Select the number of classes desired (usually between 5 Select the number of classes desired (usually between 5 

and 20);and 20);
In this case, let n = 6 be arbitrarily chosen. In this case, let n = 6 be arbitrarily chosen. 

           iv) Class width (           iv) Class width (cwcw)) =   =    = =   

 i.e.  i.e. cwcw = =  = 6.1666…  = 7(Round the answer up to the next  = 6.1666…  = 7(Round the answer up to the next 

number)                             number)                             
Select a starting point as the lower class limit (this is Select a starting point as the lower class limit (this is 
usually the smallest score i.e. LCLusually the smallest score i.e. LCL11 = 35 ). Add the class  = 35 ). Add the class 
width(width(cw = 7cw = 7) to that score to get the lower limits of the ) to that score to get the lower limits of the 
next class. Keep adding until there are 6 classes as shown:next class. Keep adding until there are 6 classes as shown:
3535
4242
4949
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5656
6363
7070

iv)iv) Subtract one unit from the lower limit of the second class Subtract one unit from the lower limit of the second class 
to get the upper limit of the     first class; then add the to get the upper limit of the     first class; then add the 
class width (cw) to each upper limit to get all the upper class width (cw) to each upper limit to get all the upper 
limits. i.e.    UCLlimits. i.e.    UCL11 = LCL = LCL2  2  - 1 = 42 – 1 = 41. So the first - 1 = 42 – 1 = 41. So the first 
class is 35-41.   class is 35-41.   

v)v) Tally the data (count the number of observations linked in Tally the data (count the number of observations linked in 
to the respective classes) and write the numerical values to the respective classes) and write the numerical values 
for tallies in the frequency column.for tallies in the frequency column.

           Therefore, the frequency distribution would be:            Therefore, the frequency distribution would be: 

Class Class 
LimitsLimits

TallyTally FrequencFrequenc
y(y(ffii))

35-4135-41  / / / /  / / / / 55

42-4842-48  / / / /   / / / / / / / /   / / / / 1111

49-5549-55 / / / /   / / / /   // / / /   / / / /   /
//

1212

56-6256-62 / / / /   / / / /   // / / /   / / / /   /
/ // /

1313

63-6963-69 / / / // / / / 55

70-7670-76 / / / // / / / 44

  

3.11.   MODEL EXAMINATION QUESTIONS   3.11.   MODEL EXAMINATION QUESTIONS   

DirectionDirection: : Answer each of the following questions.Answer each of the following questions.

1. Determine whether each statement is true or false.1. Determine whether each statement is true or false.
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a) A frequency distribution is the organization of raw data, in table a) A frequency distribution is the organization of raw data, in table 
form, that lists values or classes with their corresponding form, that lists values or classes with their corresponding 
frequencies.frequencies.
b) The mid point of a class can be obtained by adding the upper b) The mid point of a class can be obtained by adding the upper 
and lower limits, and dividing by 2.and lower limits, and dividing by 2.
c) If the gap between any two successive classes is one and the c) If the gap between any two successive classes is one and the 
limits of a class are 10-19, then the width of the class is 9.  limits of a class are 10-19, then the width of the class is 9.  
d) If the limits of a class in a frequency distribution are 26-30, thend) If the limits of a class in a frequency distribution are 26-30, then
the boundaries are    the boundaries are    

          25.5-30.5.          25.5-30.5.
e) When data is first collected, it is called raw data.e) When data is first collected, it is called raw data.
f) A frequency distribution should contain between 50 and 100 f) A frequency distribution should contain between 50 and 100 
classes.classes.
g) It is not important to keep the width of each class the same in a g) It is not important to keep the width of each class the same in a 
frequency distribution.frequency distribution.

2. Classify each variable as discrete or continuous.2. Classify each variable as discrete or continuous.
a)a) Number of cartoons of milk manufactured each day.Number of cartoons of milk manufactured each day.
b)b) Temperatures of airplane interiors at a given airport.Temperatures of airplane interiors at a given airport.
c)c) Lifetimes of transistors in a stereo set.Lifetimes of transistors in a stereo set.
d)d) Weights of newborn calves.Weights of newborn calves.

3. 100 employees were surveyed in a factory to find out their ages. 3. 100 employees were surveyed in a factory to find out their ages. 
The result was obtained as follows.The result was obtained as follows.

3232 2121 2828 3131 3535 4646 4848 4949 4949 4848

3636 3737 2222 3131 2828 3434 2020 4545 4444 4848
3838 3333 3333 2323 2828 2929 3333 2626 3636 3030
4343 4242 3232 3636 2424 2727 2727 3232 4545 4545
3939 3939 3838 3232 3333 2525 3030 2828 3737 3636

4242 4343 3838 4040 3535 3434 2020 3030 3636 3232
4040 3838 3838 4040 4646 3636 3535 2121 3131 3535
4141 4242 3939 4040 4646 4444 3232 3737 2222 2727
4141 3939 4040 3838 4444 4545 4848 3636 3232 2323
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4040 4141 4040 4444 4949 4949 4949 4949 3737 3333

Construct a Grouped Frequency Distribution (GFD) with five classes Construct a Grouped Frequency Distribution (GFD) with five classes 
for the above data.for the above data.

                  
3.12.   GLOSSARY3.12.   GLOSSARY          

Raw Data: Raw Data: Data collected in original form.Data collected in original form.

Frequency: Frequency: The number of values in a specific class of the The number of values in a specific class of the 
distribution or the number of times a value occurs in the distribution. distribution or the number of times a value occurs in the distribution. 

Cumulative Frequencies: Cumulative Frequencies: refer to the total frequency of all values refer to the total frequency of all values 
up to and including the upper boundary of the class interval that is up to and including the upper boundary of the class interval that is 
under consideration.   under consideration.   

Frequency DistributionFrequency Distribution:: A table showing classes or values with  A table showing classes or values with 
their corresponding frequencies.their corresponding frequencies.

Class:Class: In set refers to a group of data considered as one item in a  In set refers to a group of data considered as one item in a 
frequency distribution. frequency distribution. 

Range:Range: Means the difference between the largest and the smallest  Means the difference between the largest and the smallest 
values in a set of data.values in a set of data.

Class Interval:Class Interval: Refers to difference between class limits  Refers to difference between class limits 
(boundaries).(boundaries).

Class Limits:Class Limits: Means limits of different classes in a frequency  Means limits of different classes in a frequency 
distribution.distribution.

Class Boundaries:Class Boundaries: Boundaries that are obtained by adding and  Boundaries that are obtained by adding and 
subtracting half of unit of subtracting half of unit of 
                                measurement.                                  measurement.  
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4.0.   AIMS AND OBJECTIVES4.0.   AIMS AND OBJECTIVES
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The aim of this unit is to study how to construct and present data The aim of this unit is to study how to construct and present data 
using different types of graphs, charts, and diagrams that can using different types of graphs, charts, and diagrams that can 
facilitate comparisons and in general to have an over all good picture facilitate comparisons and in general to have an over all good picture 
of data.  of data.  

At the end of this unit, you will be able to:At the end of this unit, you will be able to:

 Define ‘presentation of data’Define ‘presentation of data’
 Identify different types of ‘graphs’ and ‘charts’Identify different types of ‘graphs’ and ‘charts’
 Identify the types of ‘bar charts’Identify the types of ‘bar charts’
 Construct a ‘histogram’, ‘frequency polygon’, ‘ogives’, and Construct a ‘histogram’, ‘frequency polygon’, ‘ogives’, and 

other graphs, and ‘charts’. other graphs, and ‘charts’. 

4.1.   INTRODUCTION4.1.   INTRODUCTION

This unit deals with the study of organizing a set of raw data in to aThis unit deals with the study of organizing a set of raw data in to a
Frequency  Distribution   (FD)  and  describes  the  distributionFrequency  Distribution   (FD)  and  describes  the  distribution
graphically  in  a  histogram,  a  frequency  polygon,  &  a  cumulativegraphically  in  a  histogram,  a  frequency  polygon,  &  a  cumulative
frequency curve (ogive).   The other types of numerical  informationfrequency curve (ogive).   The other types of numerical  information
will be summarized & presented in the form of bar chart, pie chart orwill be summarized & presented in the form of bar chart, pie chart or
a pictogram.a pictogram.

Definition:Definition:

PresentationPresentation is a statistical procedure of arranging and putting  is a statistical procedure of arranging and putting 
data in a form of tables, graphs, charts and/or diagramsdata in a form of tables, graphs, charts and/or diagrams

4.2.   HISTOGRAM 4.2.   HISTOGRAM 

After you complete a frequency distribution, your next step will be toAfter you complete a frequency distribution, your next step will be to
construct  a  “picture”  of  these  data  values  using  a  histogram.   Aconstruct  a  “picture”  of  these  data  values  using  a  histogram.   A
histogram is  a  graph consisting  of  a  series  of  adjacent  rectangleshistogram is  a  graph consisting  of  a  series  of  adjacent  rectangles
whose bases are equal to the class width of the corresponding classeswhose bases are equal to the class width of the corresponding classes
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and  whose  heights  are  proportional  to  the  corresponding  classand  whose  heights  are  proportional  to  the  corresponding  class
frequencies.  Here, class boundaries are marked along the horizontalfrequencies.  Here, class boundaries are marked along the horizontal
axis (x – axis) and the class frequencies along the vertical axis ( y –axis (x – axis) and the class frequencies along the vertical axis ( y –
axis) according to a suitable scale.  It describes the shape of the data.axis) according to a suitable scale.  It describes the shape of the data.
You  can  use  it  to  answer  quickly  such  questions  a,s  are  the  dataYou  can  use  it  to  answer  quickly  such  questions  a,s  are  the  data
symmetric? And where do most of the data values lie? symmetric? And where do most of the data values lie? 

Example 1.Example 1. Considers the following GFD and construct a histogram 

Class (xClass (xii)) Frequency (Frequency (ffii))

3 – 63 – 6 44

7 – 107 – 10 77

11 – 1411 – 14 1010

15 – 1815 – 18 66

19 - 2219 - 22 33

                    Total 30                    Total 30

SolutionSolution::
Histogram for the above distributionHistogram for the above distribution

             10             10
88
66
44
22

        
    2.5    2.5         6.5        6.5 1.051.05     14.5    14.5          18.5         18.5   22.5           22.5         

Class boundaries (CBi)Class boundaries (CBi)

CYP 1CYP 1 construct construct a histogram for the following distribution a histogram for the following distribution

Class (xClass (xii)) FrequencyFrequency
((ffii))
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5 – 105 – 10 44

10 – 1510 – 15 77

15 – 2015 – 20 99

20 – 2520 – 25 1212

25 - 3025 - 30 66

30 – 35 30 – 35 55

4.3.   FREQUENCY POLYGON4.3.   FREQUENCY POLYGON

It is a line graph of frequency distribution.  Although a histogram doesIt is a line graph of frequency distribution.  Although a histogram does
demonstrate the shape of the data, perhaps the shape can be moredemonstrate the shape of the data, perhaps the shape can be more
clearly illustrated by using a frequency polygon.  Here, you merelyclearly illustrated by using a frequency polygon.  Here, you merely
connect the centers of the tops of the histogram bars (located at theconnect the centers of the tops of the histogram bars (located at the
class midpoints) with a series of straight lines.  The resulting figure isclass midpoints) with a series of straight lines.  The resulting figure is
a frequency polygon.   Here the class marks are plotted along the x –a frequency polygon.   Here the class marks are plotted along the x –
axis and the class frequencies along the y – axis.  Empty classes areaxis and the class frequencies along the y – axis.  Empty classes are
include at each end so that the curve will anchor with the x – axis.include at each end so that the curve will anchor with the x – axis.

Example 2.  Example 2.  Construct a frequency polygon for the frequency distributionConstruct a frequency polygon for the frequency distribution
given in given in Example9Example9  

Solution:Solution:
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CYP 2CYP 2 C Construct a frequency polygon for the frequency distributiononstruct a frequency polygon for the frequency distribution

given under given under CYP 1CYP 1

4.4 CUMULATIVE FREQUENCY CURVE, (OGIVE) 4.4 CUMULATIVE FREQUENCY CURVE, (OGIVE) 

It is the graphic representation of a cumulative frequency distributionIt is the graphic representation of a cumulative frequency distribution
Ogives are of two kinds. ‘Less than’ ogive and ‘more than’ Ogive <Ogives are of two kinds. ‘Less than’ ogive and ‘more than’ Ogive <
Ogive and > Ogive.Ogive and > Ogive.

A)A) ‘‘Less  than’  ogiveLess  than’  ogive:  here,  upper  class  boundaries  are  plotted:  here,  upper  class  boundaries  are  plotted
against the ‘less than’ cumulative frequencies of the respectiveagainst the ‘less than’ cumulative frequencies of the respective
class & they are joined by adjacent lines. class & they are joined by adjacent lines. 

Example 3.Example 3.  Draw a ‘less than’ ogive for the frequency distribution in  Draw a ‘less than’ ogive for the frequency distribution in
Example 11Example 11  
  

Solution:Solution:
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B)B) ‘‘More than’ ogiveMore than’ ogive:  here,  lower class  boundaries  are plotted:  here,  lower class  boundaries  are plotted
against  the  ‘more  than’  cumulative  frequencies  of  theiragainst  the  ‘more  than’  cumulative  frequencies  of  their
respective class and they are joined by adjacent lines.respective class and they are joined by adjacent lines.
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Example 4.Example 4.  Draw a ‘More than’ ogive for the frequency distribution  Draw a ‘More than’ ogive for the frequency distribution
in in Example 11Example 11  

SolutionSolution::

4.5.   LINE GRAPH 4.5.   LINE GRAPH 

It represents the relation ship between time (on the x-axis) and valuesIt represents the relation ship between time (on the x-axis) and values
of variable (on the y-axis).  The values are recorded with respect to of variable (on the y-axis).  The values are recorded with respect to 
the time of occurrence.the time of occurrence.

Example 5.Example 5.  Draw a line graph for the following time series.  Draw a line graph for the following time series.

YearYear 19861986 19871987 19881988 19891989 19911991

ValuesValues 2020 1010 3030 1515 11
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Solution:Solution:

4.6.   VERTICAL LINE GRAPH4.6.   VERTICAL LINE GRAPH

Is a graphical representation of discrete data (or characteristics Is a graphical representation of discrete data (or characteristics 
expressed with whole numbers) with respect to the frequencies?  expressed with whole numbers) with respect to the frequencies?  
Vertical solid lines are used to indicate the frequencies.Vertical solid lines are used to indicate the frequencies.

Example 6.Example 6.  Draw a vertical line graph for the following data

FamilyFamily AA BB CC DD EE

Number of Number of 
childrenchildren

33 22 77 66 44

SolutionSolution::
YY

7   …………………7   …………………
6  …………………………6  …………………………
5  5  
4   ………………………………4   ………………………………
3  ……3  ……
2  ……………                                                        X2  ……………                                                        X
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11
              A       B     C         D      E              A       B     C         D      E
                          

4.7.   BAR CHART  (BAR DIAGRAM)4.7.   BAR CHART  (BAR DIAGRAM)    

Histogram, Frequency polygon, ogives are used for data having an Histogram, Frequency polygon, ogives are used for data having an 
interval or ratio level of measurement.  The other kinds of presenting interval or ratio level of measurement.  The other kinds of presenting 
statistical data suitable for a particular kind of situations are bar statistical data suitable for a particular kind of situations are bar 
charts, pie chart and pictograph.charts, pie chart and pictograph.

Bar chart is a series of equally spaced bars of uniform width whereBar chart is a series of equally spaced bars of uniform width where
the height  (length)  of  a  bar represents the amount (magnitude)  ofthe height  (length)  of  a  bar represents the amount (magnitude)  of
frequency  corresponding  with  a  category.   Bars  may  be  drawnfrequency  corresponding  with  a  category.   Bars  may  be  drawn
horizontally or vertically.  Vertical bar graphs are preferred as theyhorizontally or vertically.  Vertical bar graphs are preferred as they
allow comparison with other bars. allow comparison with other bars. 

4.8.   TYPES OF BAR CHARTS4.8.   TYPES OF BAR CHARTS

A. A. Simple Bar Chart:Simple Bar Chart:

It  represents  a  single  set  of  data  (variable)  classified  in  differentIt  represents  a  single  set  of  data  (variable)  classified  in  different
categories.  Singular bars are drawn with the respective frequencies. categories.  Singular bars are drawn with the respective frequencies. 

Example18: Example18: Revenue (in millions of Birr) of company x from 1980 to
1982 is given below

    YearYear RevenueRevenue

19801980 5050

19811981 150150

19821982 200200
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Solution:Solution:

BB. . Multiple Bar Chart:Multiple Bar Chart:

Here two or more bars are grouped with the corresponding frequencyHere two or more bars are grouped with the corresponding frequency
to represent two or more interrelated data in each category.  The barsto represent two or more interrelated data in each category.  The bars
of related variables are kept adjacent to each other for every set ofof related variables are kept adjacent to each other for every set of
values.  These charts can be used if the overall total is not requiredvalues.  These charts can be used if the overall total is not required
and each bar is shaded or colored separately and a key is given toand each bar is shaded or colored separately and a key is given to
distinguish them. distinguish them. 

Example19:Example19:   The following table shows the production of wheat and   The following table shows the production of wheat and
maize in hundreds of quintals.maize in hundreds of quintals.
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YearYear MaizeMaize WheatWheat

19801980 4040 8080

19811981 2020 6060

19821982 6060 100100

Solution:Solution:

CC. . Subdivided Bar Chart:Subdivided Bar Chart:

It is used to present data by subdividing a single bar with respect toIt is used to present data by subdividing a single bar with respect to
the proportional frequency.  Each portion of the bar is then shaded orthe proportional frequency.  Each portion of the bar is then shaded or
colored and a key is give to distinguish them.colored and a key is give to distinguish them.

Example20: Example20:   The number of quintals of wheat and maize (in millions  The number of quintals of wheat and maize (in millions
of quintals) produced by country x in the indicated years. of quintals) produced by country x in the indicated years. 

YearYear WheatWheat MaizeMaize

19801980 150150 150150
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19811981 300300 200200

19821982 350350 100100

Solution:Solution:

DD. . Percentage Bar ChartPercentage Bar Chart::

It  is  a  subdivided  bar  chart  where  percentages  are  used  in  eachIt  is  a  subdivided  bar  chart  where  percentages  are  used  in  each
classification rather than the actual frequencies.classification rather than the actual frequencies.

Example 21: Example 21: construct percentage bar chart for the data in Example 19.construct percentage bar chart for the data in Example 19.

Solution: 

YearYear % of Wheat% of Wheat
ProductionProduction

% of Maize% of Maize
ProductionProduction

19801980 150/300 150/300  100 = 50 100 = 50 150/300 150/300  100 = 100 =
5050

19811981 300/500 300/500  100 = 60 100 = 60 200/500 200/500  100 = 100 =
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4040

19821982 350/450 350/450  100 = 78 100 = 78 100/450 100/450  100 = 100 =
2222

4.9.   PIE CHART4.9.   PIE CHART

A  pie  chart  is  a  circle  divided  in  to  various  sectors  with  areasA  pie  chart  is  a  circle  divided  in  to  various  sectors  with  areas
proportional to the value of the component they represent.  It showsproportional to the value of the component they represent.  It shows
the components in terms of percentages not in absolute magnitude.the components in terms of percentages not in absolute magnitude.
The degree of the angle formed at the center has to be proportional toThe degree of the angle formed at the center has to be proportional to
the values represented. the values represented. 

Example 22:   Example 22:   the monthly expenditure of a certain family is given
below.

ItemsItems ExpenditureExpenditure % Proportion (% Proportion (PfPfii)) Degrees (360Degrees (360oo  RfRfii))

ClothingClothing 100100 100/1000 100/1000  100 = 100 =
1010

100/1000 100/1000  360 360oo = 36 = 36

FoodFood 350350 350/1000 350/1000  100 = 100 =
3535

350/1000 350/1000  360 360oo = 126 = 126

House RentHouse Rent 250250 250/1000 250/1000  100 = 100 =
2525

250/1000 250/1000  360 360oo = 90 = 90
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MiscellaneousMiscellaneous 300300 300/1000 300/1000  100 = 100 =
3030

300/1000 300/1000  360 360oo = 108 = 108

TotalTotal 10001000 100%100% 360360oo

Solution:Solution:  The pie chart for the above expenditure is as follows  The pie chart for the above expenditure is as follows

4.10.   PICTOGRAPH (PICTOGRAM)4.10.   PICTOGRAPH (PICTOGRAM)

A pictograph is a graph that uses symbols or pictures to representA pictograph is a graph that uses symbols or pictures to represent
data. data. 

Example 23:Example 23: In comparing the population of a country from 1990 to In comparing the population of a country from 1990 to
1992,  we simply  draw pictures  of  people  where  each picture  may1992,  we simply  draw pictures  of  people  where  each picture  may
represent 1000,000 people.represent 1000,000 people.
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1992 - 1992 -  Key:Key:   = 1000,000 = 1000,000
    
1991 - 1991 - 

1990 - 1990 - 

4.11.   SUMMERY 4.11.   SUMMERY 

This  unit  discussed  how  to  present  the  organized  data.  Once  aThis  unit  discussed  how  to  present  the  organized  data.  Once  a
frequency distribution is constructed, the representation of the datafrequency distribution is constructed, the representation of the data
by using graphs is a simple task. The most commonly used graphs inby using graphs is a simple task. The most commonly used graphs in
research statistics are the histograms, frequency polygon, an ogive,research statistics are the histograms, frequency polygon, an ogive,
and  other  graphs  and  diagrams,  like  the  bar  charts,  pie  charts,and  other  graphs  and  diagrams,  like  the  bar  charts,  pie  charts,
pictograms  can  also  be  used.  And  some of  these  graphs  are  seenpictograms  can  also  be  used.  And  some of  these  graphs  are  seen
frequently in newspapers, magazines, and various statistical reports.frequently in newspapers, magazines, and various statistical reports.

4.12.   ANSWERS TO CHECK YOUR PROGRESS (CYP) 4.12.   ANSWERS TO CHECK YOUR PROGRESS (CYP) 
QUESTIONSQUESTIONS

CYP 1CYP 1
freq.12freq.12

                yy  

    10    10

      8      8

      6      6

      4      4
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      2                                                                                                               2                                                                                                         
XX

   5   5     10    10    15      20      25      30      35   15      20      25      30      35
Class boundaries (CBi)Class boundaries (CBi)

CYP 2CYP 2
         .                            y          .                            y 
                                 12                                 12
                                 10                                 10
                                  8                                  8            

           6           6

           4           4

           2           2
2.52.5  7.5 7.5 12.512.5 17.517.5 22.522.5 27.527.5 32.532.5 37.537.5

Class Marks (cmClass Marks (cmii))
                                                                                                                                                                                            

4.13.   MODEL EXAMINATION QUESTION4.13.   MODEL EXAMINATION QUESTION

Direction: Direction: Answer each of the following questions.Answer each of the following questions.

1. Determine whether each statement is true or false.1. Determine whether each statement is true or false.
a.a. The ogive uses cumulative frequencies.The ogive uses cumulative frequencies.
b.b. Histogram can be drawn by using vertical or horizontal Histogram can be drawn by using vertical or horizontal 

bars.bars.
c.c. In the construction of a frequency polygon, the class In the construction of a frequency polygon, the class 

limits are used for the x-axis.limits are used for the x-axis.
d.d. Data collected over a period of time can be graphed by Data collected over a period of time can be graphed by 

using a pie chart.using a pie chart.
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e.e. When the data is represented graphically by symbols or When the data is represented graphically by symbols or 
pictures, the graph is called a frequency curve.pictures, the graph is called a frequency curve.

3.3. Construct a histogram, frequency polygon, and both ogives to Construct a histogram, frequency polygon, and both ogives to 
represent the data shown below.represent the data shown below.

Class Boundaries (CBClass Boundaries (CBii)) Frequency fFrequency fii

5.5-10.55.5-10.5 11

10.5-15.510.5-15.5 22

15.5-20.515.5-20.5 33

20.5-25.520.5-25.5 55

25.5-30.525.5-30.5 44

30.5-35.530.5-35.5 33

35.5-40.535.5-40.5 22

        
4.4. Construct a horizontal and vertical bar chart for the areas (in Construct a horizontal and vertical bar chart for the areas (in 

square miles) of each of the great lakes in Ethiopia.square miles) of each of the great lakes in Ethiopia.

LakeLake         Area (kmArea (km    22    ))    
  TanaTana 36003600

AbayaAbaya 11601160
ChamoChamo   551  551
ZiwayZiway   434   434 
ShalaShala   409  409    

4.14.   GLOSSARY 4.14.   GLOSSARY 
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Histogram:Histogram: Refers to a statistical graph which represents, by the  Refers to a statistical graph which represents, by the 
height of a rectangular column, the number of times that height of a rectangular column, the number of times that 
each class of result occurs in a sample or experiment.each class of result occurs in a sample or experiment.

  
Frequency Polygon:Frequency Polygon: Refers to the graph obtained when the mid  Refers to the graph obtained when the mid 
points of the tops of the points of the tops of the 
                                    rectangles in a histogram having equal class                                     rectangles in a histogram having equal class 
intervals are onnected intervals are onnected 
                                    by line segments.                                       by line segments.   

Frequency Curve: Frequency Curve: Refers to a smooth frequency polygon for data Refers to a smooth frequency polygon for data 
that can take a continuous set of values.  that can take a continuous set of values.  

Ogives:Ogives: Are cumulative frequency curves. Are cumulative frequency curves.

Bar Chart:Bar Chart: Refers in a graph made up of bars whose lengths are  Refers in a graph made up of bars whose lengths are 
proportional to quantities in a set of dataproportional to quantities in a set of data

Pie Chart:Pie Chart: Refers to a diagram wherein proportions are shown as  Refers to a diagram wherein proportions are shown as 
sectors of a circle.sectors of a circle.

PictogramPictogram:: Refers to a diagram that shows statistical data in a  Refers to a diagram that shows statistical data in a 
pictorial form.pictorial form.

4.15 REFERENCES4.15 REFERENCES

Refer the list of books that are given under the previous Refer the list of books that are given under the previous 
unitsunits

UNIT 5: DEFINITION AND PURPOSE OF AVERAGESUNIT 5: DEFINITION AND PURPOSE OF AVERAGES

CONTENTSCONTENTS
5.15.1  Definition Definition
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5.25.2  Purpose of Average Purpose of Average
5.35.3  Requisites of a good average Requisites of a good average
5.45.4  Glossary Glossary
5.55.5  References References

5.1    DEFINITION5.1    DEFINITION

Statistics provides its tools to reduce each group of values in to aStatistics provides its tools to reduce each group of values in to a
single summary figure representing each group.  These representativesingle summary figure representing each group.  These representative
values are called averages (the measures of  central  tendency).   Invalues are called averages (the measures of  central  tendency).   In
other words, they are measures, which condense a huge un widely setother words, they are measures, which condense a huge un widely set
of numerical data in to a single value.  Its value always lies betweenof numerical data in to a single value.  Its value always lies between
the  minimum  and  maximum  values  or  it  has  a  tendency  to  bethe  minimum  and  maximum  values  or  it  has  a  tendency  to  be
somewhere  at  the  center.   In  general,  the  measures  of  centralsomewhere  at  the  center.   In  general,  the  measures  of  central
tendency is divided in to twotendency is divided in to two

1.1. Mathematical Measures of Central TendencyMathematical Measures of Central Tendency
2.2. Positional Measures of Central TendencyPositional Measures of Central Tendency

5.2    PURPOSE OF AVERAGES 5.2    PURPOSE OF AVERAGES 

The main objectives of calculating average are:The main objectives of calculating average are:
1.1. It provides one single value. An average reduces the complexIt provides one single value. An average reduces the complex

mass of data in to a single representative value, which enablesmass of data in to a single representative value, which enables
to grasp the salient feature of data.to grasp the salient feature of data.

2.2. It facilitates comparison. Comparison of two sets of huge rawIt facilitates comparison. Comparison of two sets of huge raw
data can be possible by working out their averages.data can be possible by working out their averages.

3.3. It facilitates statistical data inference.  An inference, which isIt facilitates statistical data inference.  An inference, which is
derived  on  the  values  calculated  from  the  sample,  is  calledderived  on  the  values  calculated  from  the  sample,  is  called
statistical inference.  It is helpful in knowing the parameters ofstatistical inference.  It is helpful in knowing the parameters of
population.population.

4.4. It aids in decision-making.  The management is often interestedIt aids in decision-making.  The management is often interested
in  knowing  normal  output  of  a  plant,  representative  sales,in  knowing  normal  output  of  a  plant,  representative  sales,
overall productivity index, price index, etc and takes decision onoverall productivity index, price index, etc and takes decision on
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future course of action.  All  these are the connotations of anfuture course of action.  All  these are the connotations of an
average.average.

To sum up, the averages are very much useful in:To sum up, the averages are very much useful in:
i)i) Describing the distribution in concise mannerDescribing the distribution in concise manner
ii)ii) Comparative study of different distributionsComparative study of different distributions
iii)iii) Computing  various  other  statistical  measures  such  asComputing  various  other  statistical  measures  such  as

dispersion,  skew ness  and  other  basic  characteristics  ofdispersion,  skew ness  and  other  basic  characteristics  of
mass of data.mass of data.

5.3   REQUISITES OF A GOOD AVERAGE5.3   REQUISITES OF A GOOD AVERAGE

An average should beAn average should be

 Vigorously (rigidly) defined.Vigorously (rigidly) defined.
 Easy to understand and calculate.Easy to understand and calculate.
 Based on all values of the given data.Based on all values of the given data.
 Suitable for further mathematical treatment.Suitable for further mathematical treatment.
 Affected as little as possible by fluctuations of sampling.Affected as little as possible by fluctuations of sampling.
 Not be affected much by extreme observations. The extreme Not be affected much by extreme observations. The extreme 

values should not pull up or pull down the value of the average. values should not pull up or pull down the value of the average. 

5.4    GLOSSARY5.4    GLOSSARY

FluctuationFluctuation        - Move up and down or be irregular (of price, level,        - Move up and down or be irregular (of price, level,
etc.)etc.)
Extreme valuesExtreme values -  Refers  to  the largest  or  smallest  variant  values -  Refers  to  the largest  or  smallest  variant  values

which are borne by the number of a set. The expressionwhich are borne by the number of a set. The expression
signifies values neighboring the end values.signifies values neighboring the end values.

InferenceInference           - Drawing conclusion from facts or by reasoning.           - Drawing conclusion from facts or by reasoning.
ParameterParameter         - Refers to characteristic or determining feature.         - Refers to characteristic or determining feature.

5.5    REFERENCES5.5    REFERENCES
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 Business Statistics [A textbook for B.Com. Students of Indian Business Statistics [A textbook for B.Com. Students of Indian 
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