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BUSINESS RESEARCH -INTRODUCTION

MEANING OF BUSINESS RESEARCH

An increasing amount of attention isngedevoted to the making process of business nesag
customers and employees. Many of the advancessimdas management in recent years are the result of
adopting research findings in the behavioral s@sero business situations. Business research hishasic
and applied. Basic research carried on for the geapof extending the frontiers of knowledge. Apglie
research is problem oriented in that the researdairied on for the making a decision among adtive
investment opportunities or among alternative fun@se of the important characteristics of business
research is that the results are to be decisi@nt@d. A wide range of subjects areas come witfepeces
of research in business areas.
DEFINITION OF BUSINESS RESEARCH:

According to McDaniel and Gates “Business research is the planning, collecting analysis of
data relevant to business decision making and canwation of the results of this analysis to manageth
It is symmetrical and Objective process of gatlgrirecording and analyzing data for aid in making
decisions.

According to Zikmund, “ Business research is a management tool that thparues use to reduce
Uncertainty. It is a manger’'s source of informatedsout organizational and environmental conditiams]
covers topics ranging from long-range planningh®most ephemeral tactical decisions”.

SIGNIFICANCE OF BUSINESS RESEARCH

X Testing of new product
X Ensuring adequate distribution
<> Studying the competition

« Measuring adverting effectiveness
Testing new products:

Business research test the potestiatess of new products companies must known wpatt
products and services customers want before thakam#hem. For example. A restaurant chain may
initially interview focus groups to test half dozgpes of finish meals. The focus groups will likebnsists
of small groups of customers. The objective of theus group may be to determine which fish meal
customers like the best.

Ensuring adequate distribution:

Companies may also use business réséamensure the adequate distribution of their petsl For
example, a telephone directory publisher may condudistribution follow up study to make sure phone
directories have been delivered to all residertistomers. Publishers of telephone directories Haesie
adverting rates on distribution. Therefore, ensutimat all residences receive phone books is drtxithe
success of the publisher’s business clients.

Measuring adverting effectiveness:

Companies use business research tonaeteithe success of their advertising. For exampleilk
manufacture may want to known what percentage ef gbpulation saw its most recent television
commercial. The milk company may find that more gledbecome aware of its advertising the longer the
television and runs the milk company may need toitsitelevision advertisements at different tinfdew
people have seen the commercials. Companies atsdusness research to see if consumers recall the
message or slogan of their commercials.

Studying the competition Companies often use business research to studgdkepetitors in their markets
companies will often start with secondary reseanébrmation or information that is already avaikaldor
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example, the researchers can then study the pumgh@tends, in the industry, striving to increabeit
company’s share of the market companies will oftead to increase market share in an industry tease
sales and profits.

RESEARCH PROCESS:

Defining research question/ problem and research géctives:

The first step in research is definiegearch problem. It is most important stage pliap research,
as poorly defined problems will not yield usefusuds. It is rightly said that, “A problem well deéd is
half-solved”. Poorly defined problems cause cordnsand do not allow the researcher to develop @ goo
research design. After a problem has been chdsemeixt task is to formulate it precisely. Thisas needs
a good deal of care on the part of marketing rebeas. Essentially two steps are involved in foating
the research problem, viz. understanding the pnotaad rephrasing the same into meaningful terms fro
an analytical point of view.

Extensive literature survey:

Once the problem is formulated, thetngtep is to write down a brief summary. For tthe
researcher should undertake extensive literatuneegconnected with the problem for this purpogbe,
abstracting and indexing journals and published wamgliblished bibliographies are the first placedoto
academic journals, conference proceedings, goverhraports, books ,etc., must be taped dependingen
nature of the problem.

Formation of hypothesis:

Now the researcher should state @arckerms the working hypothesis or hypothesis kingr
hypothesis is tentative assumption made in ordeirda out and test its, logical or empirical consstte.
as such the manner in which research hypothesides@&oped is particularly important since theyvte
the focal point for research. Hypothesis should/éxy specific and limited to the piece of researchand
because it has to be tested tie role of the hygih® to guide the research by delimiting the afa@search
and to keep him on the right track.

Preparing the research design:

Research designs are the conceptual steuwtithin which research should be conducted. aareh
design specifies the methods and procedures fatumimg a particular study the researcher shouddifp
the approach he intends to use with respect t@ptbposed study . The function of research desigo is
provide for the collection of relevant evidence hwininimal expenditure of effort, time and money.
Research designs can be grouped into three cadsgori

<> Exploratory research: An exploratory research focuses on the
discovery of ideas and is generally based on secgndhta. It is preliminary investigation, which
does not have a rigid design.

X Descriptive research A descriptive study is undertaken when the
researcher wants to know the characteristics daicegroups such as age, sex, educational level,
income, occupation, etc. in contrast to exploragingies, descriptive studies are well structured.
> Causal research:A Causal research is undertaken when the researche

is interested in knowing the cause and effectimahip between two or more variables such studies
are based on reasoning along well-tested lines.

Determining sample design:

The researcher must decide the waysletsng a “sample” or the sample design. A sandpkEgn is

a definite plan determined before any data arealigtwollected for obtaining a sample from a given

population. Sample can be either probability sangpl@on probability samples with probability sample

each element has a known probability of being idetlin the sample but the non-probability sampteaat
the researcher to determine this probability.

Collecting the data:

The next step is to determine the sssuaf data to be used. The researcher has to debetber he
has to collect primary data or depend exclusivalysecondary data. Sometimes, the research sturhses!
on both secondary and primary data. Any statistiedh can be classified under two categories depgnd
upon the scours utilized. These categories are

Er.Perumal Manimekalai College of Engineering (PMC Tech), Hosur. 2



BA5202 - Business Research Methods
X Primary data
X Secondary data
The primary data are those, which are collectidsh and for the first time , and thus happeneto b
original in character .the secondary data, on therdhand, are those which have already been teddxy
someone else and which have already been passedjhthe statistical process.

Execution of the project:

The researcher should see that the project is tegdn a systematic manner and in time. If the
survey is to be conducted by means of structurestepnnaires, data can be readily machine-processed
such a situation, question as well as the possiblavers may be coded. If the data are to be cetlect
through interviewers, arrangements should be madgep selection and training of the intervieweree T
training may be given with the help of instructimanuals, which explain clearly the job of the iviewers
at each step. Occasional field checks should besrtmdnsure that the interviewers are doing thssigaed
job sincerely and efficiently.

Analysis of data:

After the data have been collected rédsearcher turns to the task of analyzing there. arralysis of
data requires a number of closely related opersitsuth as establishment of categories, the applicat
these categories to raw data into some purposefluliaable categories to raw data through.

Coding: operation is usually done at this stage throudjickvthe categories of data are transformed into
symbol that may be tabulated and counted

Editing is the procedure that improves the quality of thedat coding with coding the stage is ready for
tabulation.

Tabulation is a part of the technical producer where in tfassified data are put in the form of tables.

In order to derive meaningful results from theistetal tables,

Analysis work after tabulation is generally basedtiee computation of various percentages, coeffisie
etc., by applying various well-defined statistifal statistical formulae.

Testing of hypothesis:

After analyzing the data researchertba®st the hypothesis, various tests, such asagimare test,-
test, F-test, have been developed by statistid@rtbe purpose the hypothesis may be tested thrtuguse
of one or more of such test, depending upon nandeobject of research inquiry. Hypothesis testinlg
result in either accepting the hypothesis or ireeg it. If the researcher had no hypothesistaa svith,
generalizations established on the basis of data lmeastated as hypothesis to be tested by subgsequen
researches in times to come.

Generalization and interpretation:

If a hypothesis is tested and upheld isg¢uémes, it may be possible for the researcheartove at
generalization, i.e., to build a theory. If thegasher had no hypothesis to start with, he miglkk g0
explain his findings on the basis, of some thedirys known as interpretation may quite often teggff
new questions, which in turn may lead to furtheeegches.

Preparation of the report or the thesis:

Finally, the researcher has to prepagaeport of what has been done by him. Writingegfort must
be done with great care keeping in view the folloyvi
The layout of the report should as follows:
The preliminary page
The main text and
The end matter
In its preliminary pages the report should clegitlg and date followed by acknowledgements andviard
by a list tables and list of graphs and charteny, given in the report. The main text of the r¢sbhould
have the following parts.

Introduction:
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It should contain a clear statement of the objdcthe research and an explanation of the methogolog
adopted in accomplishing the research. The scopleeatudy along with various limitations shouldvas|
be stated in this part.

Summary:

After introduction there would appear a statemefiredings and recommendations in non —technical
language .if the findings are extensive, they sthéwal summarized.

Main report:

The main body of the report should be presentetbgical sequences and broken —down into readily
identifiable sections.

Conclusions:

Towards the end of the main text, research shogdinaput down the results of his research cleany a
precisely. In fact, it is the finial summing up.

At the end of the report:

Appendices should be enlisted d in reispkall technical data. Bibliographies, list ofdks, journals,
reports, etc., consulted should be also being gietine end. Index should also be given speciallyi
published research report.

Report should write in a concise and objectiveestylsimple language avoiding vague. Expressioh sisc

‘it seems’ ‘there may be’. And the like, Charts alhastration in the main report should be usedyahthey
present the information more clearly and forcibly.

Calculated’ confidence limits’ must be mentioned! dhe various constraints experienced in conducting
research operations may as well as stated.

TYPES OF RESEARCH:

TYPES OF RESEARCH

APPLICATION OBJECTIVES EXTENT OF THEORY TIME DIMENSION

CROSS

RESEARCH RESEARCH RESEARCH SECTIONAL

PURE I APPLIED EXPLORATORY

I CONCLUSIVE RESEARCH THEORETICAL I EMPERICAL ILONGITUDINAL

DESCRIPTIVE I CASUAL

Research may be very broadly definedsystematic gathering of data and information asd it
analysis for advancement of knowledge in any swbfResearch attempts to find answer intellectua an
partial question through application of systematiethods. Research comprises a systematic method of
exploring actual person and groups, focused priynam their experience within their socials worlds,
inclusive of social attitudes and value the modaradlyses of these experiences permits statingopitogn
in the specific form.In short search for knowledge through objective and systematic method of finding
solution to a problemisresearch on the basis of application research is of two types;
<> Pure research
Applied research:

L)

X/
°e

Pure Research:

Pure research also called basic rese&atoncerned with quest for knowledge and to kmoare
about the phenomenon without concern for its prattise and also with developing and testing hyggith
and theories .pure research take place to explpegteular concept, or issue, without regardsaf@pecific
problem and may be carried out to simply gain éebeinderstanding of the overall concept. It islstiere
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is nothing so practical as a good theory, for edamihe development of a model of a coaching betnavi
such research in itself has on immediate value fe¢gontributing to an area of intellectual inquiry.
Advantage of pure research:

« It results in general knowledge and an understandf nature and its laws

% Provides the means of answering a large numbenpditant practical problems

« Pure research lays down the foundation for theieggicience that follows.

% This research also leads to innovation in evergetspf human life and knowledge application..
Disadvantage of pure research

% It may not give a complete specific answer to pcatproblems.

« There is no obvious commercial value to the disdegdhat result from pure research

% Itis time consuming costly.

X It is

based on theoretical aspects, but with on pradtiea.

APPLIED RESEARCH::

This research is concerned with research for waysmg scientific knowledge to solve practical
problems. It focuses on analyzing and solving daaia real life problems. The finding becomes basis
framing programme and policies, based on principfegure research. According to Horton and Hun th
research is an investigation for way of using dtfierknowledge to solve practical problems. Be@tlss
research is generally conducted on large —scals, s expensive. As such, it is often conduatgth the
support of some financing agency like governmeullip corporation, World Bank, UNICEF, UCG, ICSSR
etc. many of time; this type of research is congd@n interdisciplinary basis also.

An example of this may be a sports organizatiat thishes to explore a potential market. They
could commission research to determine demandofatsrelated services or products, or carry osgaech
to explain why individual dropout from a particuféness programme after a short period of time.

A sociologist who seeks to find out why crime @enitted or how a person becomes a criminal is
working for pure research. If this sociologistsrthiges to find out how criminal can be rehabiktand his
deviant behavior can be controlled, is doing agptesearch.

Advantages of Applied research:
% Social benefits to society.
« Economic gains.
% Applied research might also provide basic reseaschath knowledge about novel research
techniques and methodologies.
% Has the potential to solve real problems and caaterinnovation.
Disadvantage of Applied research:
% Needs to be carried out quickly in order to solugbtems.
« Assumes that all problems can be solved
% As it deals real people, methods may have to bptadpimpacting the robustness of the study.
« Initial solution may be very limited and not gereable and that appropriate solutions for
accomplishing the desired outcome may not be preiat all.

EXPLORATORY RESEARCH:

When the objective of research is to gain familyawith a phenomenon or acquire new insight into a
in order to formulate a more precise problem oreltgy hypothesis, the exploratory studies is veipfae
If the theory happens to be too general or tooiBpea hypothesis cannot be formulated. Theretoreeed
for an exploratory research is felt to gain expeethat will be helpful in formulating relevantgothesis
for more definite investigation. Exploratory resdgmis characterized by flexibility and versatilityith
respect to the methods because formal researcbcptand produce are not employed. It rarely ingslv
structured questionnaires, large sample, and piitlgakampling Plans. Rather researchers are aljeto
new ideas is pursued until its possibilities arbaeisted or another direction is found. For theaeathe
focus of the investigation may shift constantlynasv insights are discovered thus the creating agenuity
of the research plays a major role in exploratesearch.
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For example: A researcher in the field of psychology is intéeesin studying the influence of social
environment on mental health. The researcher igaieed from formulating any precise hypothesis for
investigation based on the writing on the topicsiich a case the exploratory study is usually masable.
The following are the three approaches to the eafboy study:
Survey of literature: A review of the literature helps to identify thggothesis which may serve as a guide
for further investigation.
Experience survey: A small portion of existing knowledge and expecens put into written form.
Everyday experiences provide opportunity to obiaiormation required to formulate hypothesis.
Case study:the focus may be on individuals or situations @mug@s or communities. The method of study
may stress on the examination of the existing ol may be instructed interviewing or participan
observation or some other approach.
It is important to bear in mind that exploratoryudy merely leads to insights for formulating hypesis.
Their approaches do not consider it important $b ¢e demonstrate them.

CASUAL OR EXPERIMENTAL RESEARCH:

Casual research used to obtain evidence of caubeféett (causal) relationships. In a casual ssidiés
typical to have an expectation of the relationghijpe explained, such as predication about theidénfte of
price, packaging, adverting and like on sale. Thesgarch must be knowledgeable about the research
subject managers continually make decision basealssamed causal relationship. These assumptions may
not be justifiable, and the validity of the causahtionship should be examined via formal regeaFor
example, the common assumption that a decreasecewill lead to increased sales and market sHase

not hold in certain competitive environments cawueaéarch is appropriate for the following purpose:

. To understand which variables are the causes (emtlmt variable) and which the variable are
effects (dependent variable) of a phenomenon.

. To determine the nature of the relationship betwten causal variables and the effect to be
predicated.

Like descriptive research, casual research reqairplanned and structured design. Although des$eeipt
research can determine the degree of associatiovede variables, it is not appropriate for exangnin
casual relationship .such as examination requiresesal design in which the causal or independent
variables are manipulated in a relatively contebi®vironment is one in which the

Other variables that may effect the dependant bikeriare controlled or checked as much as possiie.
effect of this manipulation on one or more depehdgithen measured to infer causality. The mainhoet

of causal research is experimentation.

THEORETICAL RESEARCH: Theoretical research generally uses the findings fexisting works to
develop new idea through analyzing existing theangl explanations. These new ideas are not tested
through collecting evidence in the form of primaigta. Theoretical research is held to be a cldsseg of
adding something of value to the body of knowledgethe business and management studies world
theoretical research is not always well receivedfact some academic researchers would argue hbat t
process described as theoretical research shotiliernmregarded as “proper” academic research. Téie ba
such a claim is that miss types of theoreticalasdedo not have a test component. One of the pyinode
of theoretical research is to rework already eghbt ideas in order to improve insights into thbject
matter. Such improvements could well-constituteirgldome thing of value to the body of the knowlkedg
Evaluating theoretical research:Theoretical research dose not rely on data oreenxe collection, analysis
arid synthesis it is sometimes often said to beendlifficult theoretical research relies heavily aeativity
and imagination. Although those attributes are stjuired for empirical research they are oftequieed to
a greater Extent in theoretical research.
Advantages of theoretical research:
s Theoretical research advances the fundamentalsliafiinderstanding, which has led to important
advances in the past and will continue to leadnjpartant advances in future.
% It provides common body of understanding that piacers automatically employ in attacking
Technical tasks.
% This research is valuable as without the theoryetiuld be nothing to be apply.
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Disadvantages of theoretical research

+« This research is often purely theoretical with goal of increasing human understanding of certain
phenomena or human behavior but does not try t@sol treat this problems

« The new ideas developed from this research ardested through collecting evidence in form of
collected primary data.

+« This research is based on existing work or liteggttherefore reliability of such sources affetis t
conclusions of theoretical research.

EMPIRICAL RESEARCH
Empirical research based upon observation or meamnt rather than theoretical reasoning. It

supports the development of new ideas through dhleation of data. Thus a researcher who develbps t
theory of sports fan violence through visiting &by and developing their own explanation througidneg
existing work will be undertaking theoretical resda For example, Computer simulations generateesco
from random number routine, case and measuresaoaii@volved. Analytical researchers use mathemhtica
operations to work from initial assumptions to dasmns. Empirical research involves three actgiti
which are as follows:
Measurement It involves activities associated with measurthg factors that form expected relationship.
In other situations, a researcher may begin witasuees already developed and asses their suidbiliaa
study at hand.
Research designit establishes procedures to obtain cases for simdiyto determine how scores will be
obtain from these cases.
Analysis. Empirical research also involves analyses ofes:ohnalyses are performed to describe scores on
single measures and especially. To identify refesingps that may exist between scores across ditfere
measure.
Benefits of empirical research (advantages)
Some of the benefits of empirical research whicdamics may perceive to possess are as follows:

s Understand and respond to dynamics of situatiomstéct)

+ Respect contextual differences, Build upon whalrsady known to work

s Meet accepted professional standards of reseantdgrate professional knowledge with empirical

data to inform instructional development decisions

% Establish relationship between intervention andabedral response.
Limitation or disadvantages of empirical research:
Some of this advantage which academics, may, dbrremr incorrectly, perceive, empirical research t
possess is as follows;
Time: Since empirical research requires soliciting paibn and “data gathering” from various off carapu
business firms, the time required for at leastéhgisase of the research studies are only partyeruhe
control of the researchers. Thus , the researclssr fieel that the less control they have over theeti
required for each phase of the research, the Iahgeexpected completion time, the greater theatian in
the time required to complete the work and thugytieater the risk associated with the projects detigm.
Cost : Field research requiring on-site visits by theeegshers may requires cash outlays for travel,ihagg
and other expenses not required in conceptual n@seahich can usually be accomplished in the local
academic setting.
Access to firms They cannot gain access to the types of firmeseary-for their studies.
Access to dataEven if they gain access to business firms, sirofsfmay be reluctant to release any or all
the data necessary for the studies,
Skills: They do not possess the requisite skills necedsantgsign such empirically based studies, to gathe
and analyzes the often times voluminous data efiity, or to interpret the result in a manner megful to
and rewarded by both the business and academicsvdrhe time and effort required to learn or upgrad
these necessary skills is indeed an extra burdaoademy

CROSS-SECTIONAL RESEARCH
In cross-sectional research, researchers obseoreegioint in time.
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It is usually the simplest and least cost alteueati
A cross-sectional design provides a snapshot o¥an@bles included in the study, at one particular
point in time.
Cross-sectional designs generally use survey tqubgito gather data.
For example, the Population Census. Cross-secti@salarch can be exploratory, descriptive, or
explanatory but it is most consistent with a dggoré approach to research.

Advantages and Disadvantages of Cross-Sectional Dpss

Advantages Disadvantages
Data on many variables Increased chances of error
Data from a large number of subjects Increasedweibistmore subjects
Data from dispersed subjects Increased cost with each location
Answers questions on who, what, when, where  Cameaisure change
Good for exploratory research Cannot establishecand effect
Generates hypotheses for future research No casftmotlependent variable
Data useful to many different researchers Diffitaltule out rival hypotheses
Data on attitudes and behaviors Static, time bound

TIME SERIES RESEARCH:

A Time Series Design collects data on the sameabflariat regular intervals (weeks, months, years,
etc.) in the form of aggregate measures of a ptipnlaMeasurements are taken on each variable texer
or more distinct time periods. This allows the egsher to measure change in variables over tinw@. F
example, the Consumer Price Index (CPI), the FBfdgm Crime Rate, unemployment rates, poverty rates
etc.

Time series designs are useful for:
% Establishing a baseline measure
+« Forecasting future (short term) trends
% Describing changes over time
+ Keeping track of trends
Advantages and Disadvantages of Longitudinal Design

Advantages Disadvantages
Data easy to collect Data collection method maygkaver time
Easy to present in graphs Difficult to show morarntlone variable at a time
Easy to interpret Needs qualitative research tda@xfluctuations
Can forecast short term trends Assumes presermstweitl continue unchanged

Panel study:

It is a powerful type of longitudinal researchidtmore difficult to conduct than time —series ggsh. In a
panel study, the research observes exactly the gmmgle, group, or organization across time periods
Participants, who are examined over repeated tiom@,pmay affected by having previously completed t
measure being used. (This is known as sensitizgfidrerefore it is sometime necessary to includerdrol
group matched on age and gender with which to coenfilee panel group at each time interval Panel
research is formidable to conduct and very costtacking people over time is often difficult becaisome
people die or cannot be located .Neverthelesstehigt of a well —designed panel study are veryalale.
Even short —term panel studies can clearly shovintipact of a particular life event.

Cohort study:
It is similar to the panel study, but rather thdserving the exact same people, a category of pegpb
share a similar life experience examine in a sptifime period is studied. Cohort analysis is ‘lexby
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macro analytic “ which means researchers examiaedibegory as a whole of important feature .In doho
study , the individuals examined over time maylmsame but they should be representative oftecylar
group ( or cohort) of individuals who have sharedoanmon experience . When cohort analysis design is
used, a table is constructed to display the resittt column for the time interval of Data colleatidthe
cohort interval), for example age group such as205years, 21-25 years etc...

RESEARCH QUESTION OR PROBLEMS
Needs of defining a problem

% The definition of a problem serve the following pose :

+«+ The definition of a problem sets the directiontwd study.

s The definition reveals the methodology or procedirie study.

+«+ The definition helps the researcher to control ectibjity or biases of the researcher.

% The definition of the problem suggests and spexifiee variables to be taken-up into the
investigation through a problem involved into sonyaariables.

% The definition makes the research work practicable.

Components of a research problem

% There must be an individual or a group, which reamesdifficulty of the problem.

+ There must be some objective to be attained andfwants nothing, one cannot have a problem.

s There must be alternative means ( or die coursetadn ) for obtaining the objectives) one wishes t
attain This means that there must be least two smaaailable to a researcher for if he has no ehoic
of means, he cannot have a problem.

+« There must remain some doubt in the mind of asareker with regard to the selection of alternative.
This means that research must answer the quesi@eming the relative efficiency of the possible
alternatives to which the difficulty pertains.

% Thus, a research problem is one, which requiredsaarcher to find out the best solution for the
given problem, i.e., to find out by which courseagtion the objective can be attained optimally in
the context of a given environment.

Selection the problem

The research problem understands for study musatedully selected. The task is a difficult onkhaugh
it may not appear to be so. A problem must spningnfthe researcher’s mind like a plan springingnfrics
own seed. The following points may be observed bgsaarcher in selecting a research problem objacu
for research.

% Subject which is overdone should not be normallyseim, for it will be a difficult task to throw any
new light in such a case.

% Controversial subject should not become the chaofi@ average researcher.

+« Too narrow or too vague problem should be avoided.

% The importance of the subject , the qualificatiowl ¢ghe training of a researcher, the costs involved
the time factor are few other criteria that musboabe considered in selecting a problem .In other
words, before the final selection of a problemasel, a researcher must ask himself the following
guestion:

Whether he is well equipped in term of his backgto carry out the research?
Whether the necessary cooperation can be obtaroedthose who must participate in research as
subjects?

% If the answers to the entire question are in tHenadtive, one may become sure so far as the

practicability of the study is concerned.
In the selection of problem a researcher should tak following precautions:

+ Researchers ‘s interest

% Topic of significance

+« Availability of data

% Novelty of the idea

+ Benefits of the research

s Feasibility of the study

R/ R/
L X X
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Process of research problem: lis properly and clearly is a crucial part of agash study and must in no
case be accomplished hurriedly. However, in practhlis frequently overlooked which causes a lot of
problem later on. Hence, the research problem dhaeildefined in a systematic manner, giving dugtei
age to all relating points. The technique for theppse involves the undertaking of the followingpst
generally one after the other.

+ Statement of the problem in a general way.
% Understanding the nature of the problem
Surveying the available literature
Developing the idea through discussions and
Rephrasing the research problem into a working gsiion.

L)

o 7
L XG4

L X4

Statement of the problem in a general way:

The research problem must address either a spgcditical operational issues or some scientific
discovery. It can also be pertaining to satisfactar broadening of a particular intellectual cuityps
Whatever the area of research, the problems defirshould generally be at a logical level.

Understanding the nature of:

The next step in defining the problem is to staaarigin and nature clearly .The best way of ust@deding
the problem is to discuss it nth those who fiegsed it in order to find out how the problem anagjiy came
about and with what objective in view . If the rasdher has stated the problem himself, he shoulidider
once again all points that induced him to makereeg@ statement concerning the problem.

Surveying the available literature:

It is important to review and survey all the possiliterature that is available on the researcla gmor to
defining the research problem. It assists reseatohieok into newer dimensions in that particldaea and
leads to enhancement of knowledge. All availakiggdture concerning the problem at hand must nadbss
be surveyed and examined before a definition ofélsearch problem is given.

Developing the idea through discussions:

Discussion concerning a problem often producesulggbrmation. Various new ideas can be developmen
through such an exercise. Hence, a researcherdisestss his problem with his colleagues and othes w
have enough experience in the same area or in mgda similar problem .This is quite often knownaas
experience survey..

Rephrasing the research problem:

Finally, the researcher must sit to rephrase theareh problem into a working proposition .Oncertatire
of the problem has been clearly understood, ther@amwment (Within which the problem has got to be
studied) has been defined, discussions over thielggrohave taken place and the available literaha®
been surveying and examined, rephrasing the problmmanalytical or operational terms is not aidifft
task.

Research problem:

. Technical terms and words or phrases, with specgdnings used in the statement of the problem,
should be clearly defined.

. Basic assumptions or postulates (if any) relatmnthe research problem should be clearly stated.

. A straight forward statement of the value of tineeistigation ( i,e.., the criteria for the selectaf

. The suitability of the time —period and the souroéshe data available must be considered by the
researcher in defining the problem.

. The scope of the investigation or the limits withie problem is to be studied must be mentioned

explicitly in defining a research problem.

OBJECTIVES OF RESEARCH:
% Research extends knowledge

Research extends knowledge of human beings, ddei@nvironment. Scientists and researchers build
up the wealth of knowledge through their reseaintiifigs. They search answer for various type ofktjae;
“What, where, when, How, and Why of various phenoaeand enlighten us . The bodies of knowledge
have been developed by research in general andpturdamental research in particular.
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% Research unravels the mysteries of Naturdt brings to light hidden information that migh¢wver be
discovered fully during the ordinary course of life
% Research Establishes Generalizations and General Wwa:

Research establishes generalization and generardveontributes to theory building various fietds
knowledge. The knowledge of isolated event is eoted together to draw generalization and genaval |
laws of gravitation , law of demand and principafsorganization such as unity command and scalar
principal ,the theory of consumer behavior and waiton theories are some example for such
generalization, laws and theories.

% Research verifies and tests:

Research verifies and tests existing fact and yhand these help improvising knowledge and abibty
handle situations and events .empirical researds @ beyond the passive role of verifying andirigs
theory .research plays an active role: it perfoankast four major functions, initiates, formulatieflects
and clarifies theory.

+ General laws and developed through researches:

General laws and developed through research mayeena to make reliable predication of events yet
to happen. Researcher analyze inter-relationshgse®cher aim analyze inter-relationship between
variables and drive causal explanations and thables to have better understanding of the worlahich
live. Applied research aim at finding solution: Aiggd research aim at finding solution to problerosig-
economic problem (eg. Social unrest, unemployneerd, poverty) health problem, human relation prolslem
in organization and so on. Thanks to the fruitstexfearch, having better quality of life, longée kpan and
better control over events.

It aims to develop tools, concepts: research &dles at developing new tools, and theories for éebeatudy
of unknown phenomena.

Types of research objectives

. Market attractiveness evaluation
. Communications planning

. Concepts testing

. Pricing

. Adverts testing

. Product testing

. Competitive forces

. List building

. Customer satisfactions

. Customer insight

HYPOTHESIS RESEARCH:
Meaning and definition
A statistical hypothesis is an assumption aboufation parameter .this assumption is may or nwybe
true. A hypothesis statement about the populatiararpeter. hypothesis testing\significance testimg i
procedure that helps us to decide whether the hgsated population parameter value is to be acdepte
rejected by making use of the information aboutwi#d by sample.
According to Prof. Mories Hamburg. “A hypothesis is simply a quantitative statemefowt a
population”.
According to Palmer O Johnson “A hypothesis is island in the uncharted seaghofight to be used as
bases for consolidation and recuperation as weragviato the unknown”.
Types of hypothesis:

1. Research hypothesis:
Substantive hypotheses, sometime called reseanbthgses are tentative statements about the expecte
outcomes for the variables of the research studyeXample of a substantive or research hypothgsi&s
corrective, displinary methods are increased irelementary hool, student achievement will decrealse”
research in science education, hypothesis might—ti@boratory instruction enhances the student’s
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understanding of scientific processes over an unstnal approach limited to lecture, discussiond a
theoretical problem solution”. Notice that the @®h hypotheses are a directional hypothesis, ite.,
indicates the expected direction of the result® dinection is implied by theory or previous reshar

2. Statistical hypothesis:
It is given in statistical terms. Technically, imetcontext of infertinal statistical, it is a stagnt about one
or more parameters that are measures of the pamdainder study. Statistical hypothesis oftengaren in
guantitative terms, e.g.,” the mean reading achnm@re of the population of third grade students iauxy
method A equals the mean reading achievement gidpelation taught by method B”.

3. Null hypothesis:
A statistical hypotheses which is stated for theppse of possible acceptance is called null hymighé is
usually denoted by the symlifl.for example, the null hypothesis may be expresgetbolically ast;:x =

162 cms

The following may be borne in mind in setting thdlmypothesis: If we want to test the significarafehe
difference between a statistic and the parametdyebween two sample statistics then we set up & nul
hypothesis that’s difference is not significantisTmeans that the difference is not significantisTrheans
that the difference is just due to fluctuationsampling: Hy:pe = X

If we want to test any statement about the popariatre set up the null hypotheses that it is filyg =

4. Alternative hypothesis Any hypotheses which is complementary to the hyfothesis is called an
alternative hypothesis and is denotedihyr H._.
Then the alternative hypothesis could be:
Hyp #Fpy Hip>py Hip<pg
5. Directional and non directional hypothesis:Directional hypothesis indicates the type of dimt
of relationship between variables. It uses the wakch as increase or decrease, more than or less
than.
Non directional hypothesis postulate relationshipdoes not offer indication of direction.ss
Procedure for hypothesis testingTest a hypothesis means to tell whether or nohjipethesis seems to be
valid. In hypothesis testing the main questionwibether to accept the null hypothesis or not teptthe
null hypothesis? Procedure for hypothesis testeigrs to all those steps that we undertake for ngpki
choice between the two actions i.e., rejectionaswkptance of a null hypothesis. The various stefdved
in hypothesis testing are stated below
Making a formal statement:
The step consists in making a formal statementhef riull hypothesis (§) and also of the alternative
hypothesis (K. This means that hypotheses should be cleargdstaonsidering the nature of the research
problem..The formulation of hypotheses is an imguaristep which must be accomplished with due care i
accordance with the object and nature of the probleder consideration. It also indicates whether we
should use a one-tailed test or a two-tailed testa is of the type greater than , we use a oiledaest, but
when Ha is of the type “whether greater or smalteeh we use a two-tailed test.
Selecting a significance level:
The hypotheses are tested on a pre-determineddésgjnificance and as such the same should be
specified. Generally, in practice, either 5% lemell% level is adopted for the purpose. The fadioas
affect the level of significance are:
a) The magnitude of the difference between sample mjean
b) The size of the samples,
C) The variability of measurements within samples
d) Whether the hypothesis is directional or non-diog@l. In brief, the level of significance must be
adequate in the context of the purpose and nafueequiry.
Deciding the distribution to use:After deciding the level of significance, the netep in hypothesis testing
is to determine the appropriate sampling distrdoutiThe choice generally remains between normal
distribution and the t-distribution..
Selecting a random sample and computing an appropaie value Another step is to select a random
sample(s) and compute an appropriate value fronsdngple data concerning the test statistic uttjzime
relevant distribution. In other words, draw a saartpl furnish empirical data.
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Calculation of the probability: One has then to calculate the probability that ghmple result would
diverge as widely as it has from expectationd)efiull hypothesis were in fact true.
Comparing the probability:
Yet another step consists in comparing the proibaliilus calculated with the specified value for tne
significance level. If the calculated probabilityequal to or smaller than the a value in caseneftailed
test then reject the null hypothesis but if thécwated probability is greater, then accept thdl nu
hypothesis. In case we reject HO, we run a ris&moitting an error of Type |, but if we accept HBeh we
run some risk of committing an error of Type II.

CHARACTERISTICS OF HYPOTHESIS:

1. Clear and precise hypothesis should be clear and precise. If thmothesis is not clear and precise,
the inference drawn on its basis cannot be takealiable.

2. Capable: Hypothesis should be capable of being tested.slwap of un-testable hypothesis , many a
time the research programmer are blogged down .gwioe study may be researcher in order to
make hypothesis a testable one.

3. State relationship between variablesHypothesis state relationship between variabléshappens
to be relational hypothesis.

4. Limited in scope hypothesis should be limited in scope and musspexific, A researcher must
remember that narrower hypothesis are generallyertestable and researcher should develop such
hypothesis.

5. Simple: hypothesis should be stated as far as possilstest simple terms so that the same is easily
understandable by all concerned .but one must rdraethat simplicity of hypothesis has nothing to
do with its significance.

6. Consistent Hypothesis should be consistent with must mastn fact i.e., it must consistent with
substantial body of the establish facts. In otherds , it should be one which  judges accepts as
being the most likely.

DEFINITIONS OF SOME IMPORTANCE TERMS ARE
Statistical hypothesis: Astatement about the parameters describing a papul@ot a sample).

Statistic: A value calculated from a sample, often to sumneattie sample for comparison purposes.
Simple hypothesis: Anyhypothesis which specifies the population distitiucompletely.

Composite hypothesis: Anyhypothesis which doe®mot specify the population distribution completely.

Null hypothesis (Hy): A hypothesis associated with a contradiction themty one would like to prove.
Alternative hypothesis (H): A hypothesis (often composite) associated with eoyh one would like to
prove.

Statistical test : A procedure whose inputs are samples and whosk ieauhypothesis

Region of acceptanceThe set of values of the test statistic for whidhfail to reject the null hypothesis
Region of Critical region: The set of values of the test statistic for whiwh hull hypothesis is rejected.
Critical value: The theshold value delimiting the regions of acceptamzkrajection for the test statistic.
Power of a test (1 f): The test's probability of correctly rejecting thdlrhypothesis. The complement of
the false negative ratg, Power is termed sensitivity in biostatistics. Seassitivity and specificity and Type
| and type Il errors for exhaustive definiti

Size:

For simple hypotheses, this is the test's prolighili incorrectly rejecting the null hypothesis. €lfalse
positive mte. For composite hypotheses this is the supermbrthe probability of rejecting the null
hypothesis over all cases covered by the null hg®$s. The complement of the false positive rate is
termed specificit in biostatistics Seesensitivity and specificity and Type | and typeettorsfor exhaustive
definitions.

Significance level of a testd):

It is the upper bound imposed on the size of a tissvalue is chosen by the statistician prioloking at
the data or choosing any particular test to be .uked the maximum exposure to erroneously refecti
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Ho he/she is ready to accept. Testingatisignificance levael means testing gwith a test whose size does
not exceed:. In most cases, one uses tests whose size istedial significance level.
P-value: The probability, assuming the null hypothesis ifrof observing a result at least as extremeeas th
test statistic.
Statistical significance test:
A predecessor to the statistical hypothesis test {se Origins section). An experimental result gaid to
be statistically significant if a sample was su#ficly inconsistent with the (null) hypothesis. $hwas
variously considered common sense, a pragmatidgtieuior identifying meaningful experimental retgjla
convention establishing a threshold of statistaaatlence or a method for drawing conclusions fratad

Research in an evolutionary perspective:

It has taken, a long time of determined how theldvehould be investigated. The earliest way focused
the Greek philosophers such as Aristotle, who ma@et the men and women have different numbers of
teeth. He did not check this, and merely providatythy arguments as to why this should be so. Hewev
arguments cannot determine whether a statemerdrisct. Proof is required. Since then, the world ha
learnt to carry-out experiment and perform obs@émwatThis approach means that results are universal
may be reproduced. Thus, the scientific methodsheas, which was subsequently followed by reseanch
the behavioral science.

The empirical and social sciences borrowed froobability theory and statistics, decision theorgmg
theory, utility theory and operation research. &vbhers of science have addressed general mebgazib|
problems such as the nature of scientific explanatind the justification of induction.

According to Hawking: Any physical theory is always provisional in thexse that it is only a hypothesis-
you can never it. Thus, no matter how many tinies result of subsequent experiments agree with the
theory, you cannot predict whether the next time tbsult may not contradict the theory. However to
disprove a theory you only have to find a singleaylation that contradict it .thus, a new theomyegally is

an extension of pervious theory. in practice, a tieeory may be devised following upon add-onsh® t
pervious theory , through modifications or evenrelmment.

Type | error:

It is the error of rejecting the null hypothesig,Hvhen it is true. The probability of making eyl error is
denoted by, the level of significance.

Type Il error:

It is the error of accepting the null hypothesis, Mhen it is false. The probability of makingypé 1l error

is denoted by.

Theory research:

Meaning of theory

A theory is a set of symmetrically interrelated cepts, definition, and proposition that are advdnie
explain and predict phenomena (fact). In this sems&e have many theories and use them continually to
explain or predict what goes on around as. To dgrek that our theories are sound and fit situati@nare
successful in our explanation and predictions.

ROLE OF THEORY IN RESEARCH:
A theory can develop scientific knowledge in resbdy these criteria;

Prediction of behavior:

The theory enables to predict the behavior or ataristics of one phenomenon from the knowledge of
another phenomenon. Accomplishing the first gdaled the theorist to predict the behavior or magoties
that older investors tend to be more interestethwestment income than yield on the basis of younge
investor. This theory once verified, should alleegearchers to predict the importance of expectadetid
yield on the basis of investor age.

Understanding relationship:
To gain understanding of the relationship amongouarphenomena. A theory is a coherent set of géner
propositions, used as principles of explanatiothefapparent relationship of certain observed pmena.
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A key element in our definition is the term propant Before one can see what a proportion is. Hawndgwve
must discuss the theoretical concepts.

Other roles:

. Suggests a problem for study

. Gives a hypothesis to be tested

. Provide simple explanation about the observediogighip regarding their relation to phenomena

. Helps in being consistent with already founded bofttyhe knowledge and the observed relationship
. Provides a devices verification and revision, fouproblem, stimulate further research in areas
needing investigation

. Provides a conceptual model for delimiting

COMPONENTS OF THEORY:

Concepts:

To understand and communicate information aboutatbjand events there must be a common ground on
which to do it concepts to serve the purpose Acepts is a generally collection of meaning or chiastics
associated with certain events, objects, condisaoations, and behavior.

Constructs:

A constructs is a theoretical dimension that hanlm potentially could be operationalised by onenore
variables. the terms ‘concepts’ and ‘construct€ aften used in place of one another, but someoasth
make certain distinctions between the two. Concay@sisually regarded as the more general of theste

Definition:

Confusion about the meaning of concepts can destrogsearch study‘s value without the researcher or
client even knowing it. If words have different meags to the parties involved, then the partieoived,
then the parties are not communicating well.

Variables:

In practice, the term variable is used as a symofgyr construct or the property being studied. His t
variable of the symbol of an event, act, charasties, trait, or attribute that can be measured,tarwhich
assign to categorical values
Proposition and hypothesis:

A proposition is a statement about observer abEnpmena (concept) that may be judged as true se.fal

Hypothesis is a formal statement explaining soneae, in its simplest form, a hypothesis is a gues
Theory generation: A theory may be developed with deductive reasoriiyggoing form a general
statement to specific assertion. Deductive reagprsnlogical process of deriving a conclusion abaut
specific instance based on a known general prooris®mething known to be true. Inductive reasomsng
the logical process of establishing a general @ihipm on the basis of observation of particulat$a
Deductive theory: Deduction is the process by which we arrive at mb@soned conclusion by logical
generalization of known fact. For example: we knawat all high performs are highly proficient ineth
jobs. If john is a high performance, we than codelthat highly proficient in job.

Inductive theory: Induction is a process where we observe certagnpmena, and on this basis arrive at
conclusion. in otherworld, in induction we logigaéistablish a general proposition based pn obsdaats.
For example: we see that production processesharprime features of factories or manufacturingnisla

UNIT -ll
RESEARCH DESIGN AND MEASUREMENT

MEANING OF RESEARCH DESIGN
A research design is a framework or blueprint donducting the marketing research project. It
details the procedures necessary for obtaininginf@mation needed to structure or solve marketing

research problems. In simple words it is the gdmeaa of how you will go about your research
Definitions of Research Design
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According to Kerlinger-“Research design is the plan, structure and glyadé investigation conceived so
as to obtain answers to research questions ar@htootvariance”.
According to Green and Tull-“A research is the specification of methods amatpdures for acquiring the
information needed. It is the overall operationattg@rn or framework of the project that stipulatesat
information is to be collected from which sourcgsahat procedures.

Feature of good research design:
1. Objectivity:

It refers to the findings related to the methoddafa collection and scoring of the responses. The
research design should permit the measuring ingntinvhich is fairly objective in which every obsenor
judge scoring the performance must precisely dieesame report.

2. Reliability:

Reliability refers to consistency throughout aieiof measurements. For eg: if a respondent gives
out a response to a particular item, he is expdatgive the same response to that item even i$ lasked
repeatedly. If he is changing his response to #meesitem, the consistency will be lost. So the asgeer
should frame the items in a questionnaire in suctvag that it provides consistency or reliability.
3. Validity:

Any measuring device or instrument is said to &éwhen it measures what it is expected to
measure. For eg: an intelligence test conducteth&asuring the 1.Q should measure only the intatlog
and nothing else, and the questionnaire shalldadd accordingly.

4. Generalization:

It means how best the data collected from the sasnghn be utilized for drawing certain
generalizations applicable to a large group fromctvisample is drawn. Thus a research design helps a
investigator to generalize his findings providedhaes taken due care in defining the populatiorecsielg
the sample, deriving appropriate statistical analgsc. while preparing the research design. Thgead
research design is one which is methodologicakypared and should ensure that.

5. Adequate information:

The most important requirement of good researclgdes

% Identifying the exact research problem to be sulidie

% The objective of the research

% The process of obtaining information

+« The availability of adequate and skilled manpowet a

% The availability of adequate financial resourcescfarrying-out research.
6. Other Features

Some other important feature of good research dasidlexibility, adaptability, efficiency, being
economic and so on. A good research design shouldnime bias and maximize accuracy of the data
obtained and should have as few errors as possible.

NEED OF RESEARCH DESIGN:

Accurate result

Control variance

Provide blue print

Facilities systematic investigation
Visualizes and forecasts potential problems

YVYVYYVYYV

Accurate result:

All the research activities have the purpose ofvensg research questions. However, the manner of
the seeking answer to the research question dfifens situation to situation according to the natof the
problem. In any project the research problems addr stated in from of specific hypothesis sd thay
can be tested against empirical evidence achieMegl hypothesis states the relationship betweerahias
and may vary from being most general to most sjueaifes.

Control variance:
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Second basis need of research design is the cartvakiance. Research design help in manipulation
of experimental variables. l.e., in seeking andl@ghing the relationship between the assumedahse or
the experimental variables and effect, i.e., thpeddent variable. To establish such a relationghip
essential thathe effect of other variables, besides the experiai®ne, should be controlled.

Provides blue print:

A researcher may face many problems like that sangpto be taken. What is to be asked, what
method of data collection is to be used and sdfdResearch design minimizes all these problentheof
researchers because all decisions are taken bafateh
Facilities systematic investigation:

This refers to determining whether only one caugeobmany causes to be examined, only one (or a
few selected) hypothesis is to be tested: onlyualitis of students of one educational instituti@ntarbe
studied and so on. Since the objectives are clehttee structure is also provided, systematic itigason is
possible.

Visualizes and forecasts potential problems

The researcher studies available literature ana l@aout new alternative approaches, for example,
he gets an estimate of personnel required as iga&st , cost, possible, measurement of problendssan
forth.

REQUIREMENTS OF GOOD RESEARCH DESIGN:

Well defined problems: Nature and scope of the leralio be studied must be stated clearly, or sast ine
well defined and formulated.

Clarity information : if any hypothesis is to be tested it must bertydarmulated.

Testable:the research design must adequately answer tearofsquestions and test the hypothesis.
Identifying variables: relevant variables must be clearly identified apérationalised. Adequate methods
of collecting the information methods of logicallieriving the conclusion must be developed. Onlynthe
control of variance possible.

Sever the validity need: the research design nmaustroctured in a manner that it fulfills the neédanternal
and external validity.

TYPES OF RESEARCH DESIGN

Descriptive and Diagnostic

Exploratory Research Design research design

Experimental/Casual research design

Lite rature Depth Projctive Twe-Stage D bservational Case Study i
P Case study Focus Grou . © vy Method Pre- True Qumsk e
Pesearch || Interview s Tachniques Design method Iethed Survey Metl Experimental Experimental Experimental Statitical

EXPLORATORY RESEARCH DESIGN

Meaning:

Exploratory means to explore the hidden thingdckviare not clearly visible. Exploratory researshaitype

of Research conducted for a problem that has nen lokearly defined. Exploratory Research Studies ar
also termed as formulate Research studies. Explyraésearch helps determine the best researcgndesi
data collection method and selection of subjects.

For Example: It is one thing to describe the crime rate in antoy, to examine trends over time or to
compare the rates in different countries, it istejuifferent thing to develop explanations abouty e
crime rate is as high as it is why some types oherare increasing or why the rate is higher in som
countries than in others.

Exploratory Research provides insights into and pr@mension of an issue or situation. It draws dt@fn
conclusions only with extreme caution. Exploratoegearch is a type of research conducted because a
problem has not been clearly defined. Explorat@yearch often relies on secondary research such as
reviewing available literature an/or Data , or ¢a#ive approaches such as informal discussions wit
consumers, employees, management or competitatsnare formal approaches through in — depth
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interviews, focus groups, projective Methods, cagtadies or pilot studies. The internet allows
for Research methods that are more interactivaiuara.

Important of research design:
New discoveries can be made:

Exploratory research discovers new ideaartderstand the problem at hand . the focus of the
experiment is always shifted towards discovering titew insight of the study. Researchers are
always alter new idea as they may redirect the argpion of researchers into a new direction.
Increasing Understanding

The principal use of exploratory researchoisncrease a researcher's understanding of a subje
It should not be used to draw definite conclusioase to its lack of statistical strength, but inca
help a researcher begin to determine why and hawgshhappen
Flexibility of Sources.

Secondary sources, such as published literaturelada, are commonly used in exploratory
research. Other sources of information used in @ghbry studies include informal discussions,
formal structured interviews, pilot studies or castdies. These might involve customers,
colleagues, patients or clients. Care should bertak select a range of unbiased sources to give a
broad and well-rounded understanding of the subject
Better Conclusions: Exploratory research can be very advantageousinacting subsequent
research approaches. A greater understanding obj@a& helps hone subsequent research questions
and can greatly increase the usefulness of a sumyiclusions. This research is also very useful in
determining the best approach to achieve a resedschbjectives
Strategic Planning: Exploratory research in some cases can save & deaaof time and money by
flagging dead ends early. For example, in drug tlgwaent, exploratory Phase Il clinical trials give
the e If the treatment effect is too small or théesy profile is unacceptable --- giving a low béte
to-risk ratio --- drug development can be shelvady saving the company millions (if not billions)
of dollar
Technique of exploratory research design:

Following are the techniques of exploratory reseakesign:

Techniaue of exploratorv researck

A 4

Literature researt Depth interviev

A

A

Case stuc Focus arou

A

Proiective techniau L 5 Two —staae desic

Literature research\ study secondary dataithe quickest and most economical way is to findsfe
hypothesis from the available literature. The pasearchers may be suitable sources of informaton
develop new hypothesis. The finding of marketingesech is generally published in trade and prajessi
journals, which can be fruitful sources of inforimat Such research findings are available companty a
public libraries. Various forms of literature suels conceptual Literature, trade Literature, pulelish
statistics and soico-psychological Literature arailable in these libraries. The researcher carcheghem
for his research purpose.

Depth interview \survey of knowledgeable persons cexperience survey:experience survey means the
survey of people who had practical experience wighproblem to be studied. These individuals catope
executives, sales managers’ executives, wholesaleds retailers possessing valuable knowledge and
information about the problem environment. Varideshniques have been developed to aid in collecting
exploratory data from individuals — they make upawis usually called qualities research. When appio
consumers, such research is generally aimed ainfgjnithe thoughts feeling and attitudes that infleeen
consumer’s behavior.
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Case study the third technique of exploratory research es¢hse study method. This research methods has
long been considered “soft “or non —scientific, ath the modern surge in qualitative researchdase
method has received more attention. Indeed, the nathod might be considered one variation of the
survey of individuals with ideas it involves thentprehensive study of one, or a few, specific situand
lends itself particularly to the study of completuations in which the interrelations of severalinduals
are important
Focus group Focus groups originate from sociology studiesythave been extensively used in marketing
research. Focus group studies generally conducedaiaate the potential of a new product idea oicept.
A focus group comprises several persons, who akdyea trained moderator. The moderator’s task is t
lead the team generating and exchanging ideaspantiaular issue. The process starts by issuirgpi for
discussion among participants by the moderator.
Projective techniques A projective techniques is an unstructured, ieclirform of questioning that
encourages respondents to project their underlgnogjvations, belief, attitudes or feeling regarditing
issues of concern. In projective techniques, redeots are asked to interpret the behavior of otratreer
than describe their own behavior, in interpreting behavior of others, respondents indirectly tojleeir
own motivation, belief, attitudes or feeling inthet situation. As in psychology, these techniques ar
classified as association, completion, constructioth expression.
Two —stage designA two-stage design is a beneficial approach &sighing research. in this method, the
exploration is conducted in two stage. The firagstconsists of clearly defining the research robwhile
the second stage comprises developing the reselmsign. A two stage design is beneficial, when the
problem is vaguely defined and the researcher dear about the particular topic that has to beistd

Significance of research design:

Increasing Understanding

The principal use of exploratory research is tor@ase a researcher's understanding of a subject. |
should not be used to draw definite conclusion® tuits lack of statistical strength, but it caglph

a researcher begin to determine why and how thivaggpen

Flexibility of Sources: Secondary sources, such as published literatudata, are commonly used

in exploratory research. Other sources of infororatused in exploratory studies include informal
discussions, formal structured interviews, piloudies or case studies. These might involve
customers, colleagues, patients or clients. Caoellshbe taken to select a range of unbiased sources
to give a broad and well-rounded understandinghefdubject.

Better Conclusions: Exploratory research can be very advantageous necting subsequent
research approaches. A greater understanding obj@a helps hone subsequent research questions
and can greatly increase the usefulness of a fumyiclusions. This research is also very useful in
determining the best approach to achieve a resedschbjectives

Strategic Planning: Exploratory research in some cases can save a desaof time and money by
flagging dead ends early. For example, in drug tigwaent, exploratory Phase Il clinical trials give
the expected treatment effect and adverse reagirofile of a drug in small groups of patients
before moving into larger scale trials. If the tmeant effect is too small or the safety profile is
unacceptable --- giving a low benefit-to-risk ratie drug development can be shelved early, saving
the company millions (if not billions) of dollars.

DESCRIPTIVE RESEARCH

Meaning:

Descriptive research design is concerned with #search studies with a focus on the portrayal ef th
characteristics of a group or individual or a ditma The main objective of such studies is to aequ
knowledge. For example to identify the use of adpod to various groups a research study may be
undertaken to question whether the use varies witbme, age, sex, or any other characteristics of
population. Similarly such studies are used to erarthe characteristics of the corporate sect@oosumer
behavior etc. Descriptive research is a markedheyprior formulation of specific research questidhe
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investigator already knows a substantial amountutiloe research problem, perhaps as a result of an
exploratory study before the project is initiate
Observational Method With the observational method (sometimes referoedst field observation) animal
and human behavior is closely observed. Thereveoemain categories of the observational method —
naturalistic observation and laboratory observafidre biggest advantage of the naturalistic metbbd
research is that researchers view participanteaim hatural environments. This leads to greatetagical
validity than laboratory observation, proponenty.shaboratory observations are usually less time-
consuming and cheaper than naturalistic obsenatiofOf course, both naturalistic and laboratory
observation are important in regard to the advaecegmf scientific knowledge.

Case Study Method:

Case study research involves an in-depth study ahd@ividual or group of individuals. Case studten
lead to testable hypotheses and allow us to stady phenomena. Case studies should not be used to
determine cause and effect, and they have limisedfar making accurate predictions.

There are two serious problems with case studiesexpectancy effects and a typical individuals.
Expectancy effects include the experimenter’'s ugogy biases that might affect the actions takeilevh
conducting research. These biases can lead tepnesenting participants’ descriptions. Describang
typical individuals may lead to poor generalizai@nd detract from external validity.

Survey Method:

In survey method research, participants answertigussadministered through interviews or questiom@sa
After participants answer the questions, reseasctiescribe the responses given. In order for theeguo

be both reliable and valid it is important that tiieestions are constructed properly. Questionsidhoe
written so they are clear and easy to comprehend.

LIMITATIONS OF DESCRIPTIVE RESEARCH

Confidentiality: Confidentiality is a big limitation of descriptivResearch subjects that researchers question
may not always be truthful and instead will givestuers that they feel that researcher wants to hear.
interviews, participants may also refuse to ansamgrquestions that they feel are too personalfocult.

Carries observer's paradox:Descriptive Research also carries with it an olegés paradox, if participants
know that someone @bservingthem, they may change the way that they act. $tibijiy and error also
play a disadvantageous role in descriptive research

Errors: Questions presented by a Researcher are predeserrand prescriptive, while studies can contain
errors. A researcher may choose what informations® and ignore data that does not conform to their
hypothesis.

Requires More Skills: Descriptive Research Requires more skills anddsponse rate of this research is
very low.

Unreliable: In DescriptiveResearchthae are no variables manipulated, there is no wagtatistically
analyze the result. Many scientists regard this typstudy as very unreliable and ‘unscientific’.dddition,

the results of observational studies are not repéatand so there can be no replication of themxent
and reviewing of the Results.

EXPERIMENTAL RESEARCH DESIGN

Experiment is a study in which the investigatornipalates or varies one or more variables and
measures other variables. In other words It is @cgss of manipulating one variable in a controlled
environment while holding all other variables camstin order to establish a casual relationship.

All experiment involve three basic component.

1. Variable manipulated in a experiment are retetoeas the independent variable or test units.
2. The actual alteration is called the treatment.

3. The actual variable chosen to measure the dulgiggonse are known as dependent variables.
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The result of the treatment is measured on depénadeiable and these results of the treatment menga
variety of names ie outcome , observation charffgcteetc.
Basic Principles of Experimental Designs
The basic principles of experimental designs amdaenization, replication and local control. These
principles make a valid test of significance polsiicach of them is described briefly in the follog
subsections.
(1) Randomization.The first principle of an experimental design isidamization, which is a random
process of assigning treatments to the experimemi#s. The random process implies that every passi
allotment of treatments has the same probability. ekperimental unit is the smallest division of the
experimental material, and a treatment means aeriexental condition whose effect is to be measared!
compared. The purpose of randomization is to rentwae and other sources of extraneous variatiorchwhi
are not controllable. Another advantage of randation (accompanied by replication) is that it forthe
basis of any valid statistical test. Randomizai®msually done by drawing numbered cards from B we
shuffled pack of cards, by drawing numbered baitsnf a well-shaken container or by using tables of
random numbers.
(2) Replication. The second principle of an experimental desigrefdication, which is a repetition of the
basic experiment. In other words, it is a comptatefor all the treatments to be tested in the grpent. In
all experiments, some kind of variation is introdddecause of the fact that the experimental soith as
individuals or plots of land in agricultural expments cannot be physically identical. This typeafiation
can be removed by using a number of experimeni#s.uWe therefore perform the experiment more than
once, i.e., we repeat the basic experiment. Arnviddal repetition is called a replicate. The numbbe
shape and the size of replicates depend upon theena the experimental material. A replicatioruged to:
Secure a more accurate estimate of the experimentad, a term which represents the differences$ tha
would be observed if the same treatments wereeppkveral times to the same experimental units;
(i) Decrease the experimental error and therebyeisse precision, which is a measure of the vditiabf
the experimental error; an
(iif) Obtain a more precise estimate of the medactfof a treatment, sine2y=c2n, where nn denotes the
number of replications.

(3) Local Control. It has been observed that all extraneous sourcegrmdtion are not removed by
randomization and replication. This necessitatefinement of the experimental technique. In otherds,

we need to choose a design in such a manner thektehneous sources of variation are brought under
control. For this purpose, we make use of locatrobna term referring to the amount of balancibigcking

and grouping of the experimental units. Balancingans that the treatments should he assigned to the
experimental units in such a way that the resudt imlanced arrangement of the treatments. Bloakiegns

that like experimental units should be collectegketber to form a relatively homogeneous group. dcblis

also a replicate. The main purpose of the princgfildocal control is to increase the efficiency an
experimental design by decreasing the experimentaf. The point to remember here is that the tecal
control should not be confused with the word cdntro

Types of Experimental Research Designs
Experimental research designs can be classifiedat following typology:
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Experimental
Research Designs

Pre- True Quasi
Experimental Experimental Experimental

Pre-Test -
Post-Test
Control Group

Post-Test Only Multiple Time

One-Shot
Case Study

Randomized

Time Series Blocks

One Group

Pre-Test -
Post-Test

Latin Square

Control Group Series

Factorial
Design

Solomon Four
Group

Pre-Experimental Designs Pre-Experimental Designs are the simplest formexjperimental research
designs. Pre-experimental designs have little ocardrol over extraneous variables. And, thesegtssilo
not randomly assign subjects to different treatisieAs a consequence, the results of a test usiig-a
experimental design are difficult to interpret. Shalesigns are often used in testing televisionnoermials
because they are simple and relatively inexpen3ikere are three types of pre-experimental desiQns-
Shot Case Studies, One Group Pre-Test - Post-dra$iStatic Group tests

A. One-Shot Case StudiedVith a one-shot case study, test units—peopléemeskets, etc.—are exposed
to a treatment. The standard notion for a treatmerthe symbol "X." A single measurement of the
dependent variable is taken§JOThere is no random assignment of test subjestthare is only one
treatment, and there is no control. Here is thedsted notation for a One-Shot Case Study:

This research design has two significant flawsthkye is no pre-test and 2) there is no controujgrd\
control group would, in this case, be a group thdtnot receive the treatment. Without these ragBgathis
research design cannot establish internal or exiteadidity.

Despite these limitations, market researchers afsenthis design for testing new-to-the-market potsl

B. One Group Pre-Test - Post-TestWith this research design the test unit is meaktwece, one before
the test and once after the test. There is stilcmatrol group; which is to say, a group not recgwvthe
treatment. Here is the standard notation for agroep pre-test - post-test study:

Marketing researchers often use this design todestges in the marketing plan for established ymrtsd
Compared to One-Shot Case Studies, this desigthbamdvantage of taking two measurements: one éefor
and the other after exposure to the treatment. dllosvs the researcher to estimate the treatméacteby
subtracting the pre-test measure from the postatesisure. But, given the lack of a control, thedvtgl of

the conclusions are questionable. Extraneous \lesalike history can affect the results because the
observed changes in the dependent variable mighdueeto factors outside the research design. And,
maturation can also be a problem as the obsenaatgels to the dependent variable might be due togelsa

in the test subjects that are not related to eetnnent.

C. Static Group Design:With the Static Group design there is a Contrabupr (CG) in addition to the
Experimental Group (EG). The experimental groupxposed to the treatment while the control group is
not. Test units, however, are not randomly assigiwethe control or experimental groups. Here is the
standard notation for a Static Group study:
Static Group Design
EG: X O
CG: 0,
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Measurements for both groups are made after tlaénent is administered to the experimental grouqa T
treatment effect is measured as-@s..
Weaknesses of this research design stem from ttetHat test units are not randomly assigned to the
experimental or control groups and there are ndgsemeasurements taken.

True Experimental Designs

True Experimental Designs are where the marketarekers assign test units to treatments at randibere

are three basic types of True Experimental Desifost-Test Only Control Group Design, Pre-Test Post
Test Control Group Design, and Solomon Four Groapi@h.

A. Post-Test Only Control Group Design:

With this research design, test units are randoaskigned to the experimental and control groupg Th
experimental group is exposed to the treatment thed both the experimental and control groups are
measured. But, there is only one measurementéntak

Here is the standard notation for a Post-Test Gulgly:

Post-Test Only
Control Group Design
EG: R X 0
CG: R 0,
R = Random Assignment
The effect of the treatment is calculated as O..
The advantage of this research design is thataigom assignment of the test units should produeghty
equal control and experimental groups before tekattnent is administered. And, the mortality for the
control and experimental groups should be similar.
B. Pre-Test - Post-Test Control Group Design:
With this research design, test units are randamsbigned to experimental and control groups. Atese-
measure is taken from both groups.
Here is the standard notation for a Pre-Test --Pest Control Group study:

Pre-Test - Post-Test
Control Group Design
EG: R O, X 0,
CG: R O; 0,
R = Random Assignment
Selection bias is controlled by the randomizedgassents of test units. Mortality can be a problém is
not relatively equal between the experimental aodtrol groups. History can also be an issue if éhes
factors effect the experimental and control groupsqually.
The treatment effect or TE is measured by @) - (O, O3).
C. Solomon Four Group Design:
The Solomon Four Group Design is a research ddbmmnassesses the impact of pretesting on subsequen
measures.[i] It is used when the researcher suspieat earlier tests influence the results of lasts. With
this research design, test units are randomly atéatto two experimental groups and two controlgso
One of the experimental groups and one of the obgmoups is measured. Both experimental groups are
then exposed to a treatment. Afterwards, both eéxyatal and control groups are measured. A totalof
measurements are taken. The design aims to acdounpre-testing bias and pre-test manipulation
interaction bias.
Here is the standard notation for a Solomon Fowu@study:
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Solomon Four
Group Design
EG, R, O, X O,
CG, R, O, 0O,
EG; R; X O
CG; R, Os

Quasi-Experimental Designs

Quasi-Experimental Designs are used when the @s&acreates an artificial environment to contan f
extraneous variables. With quasi-experimental dessithe research lacks control over when the treaitins
administered or assigns test units to the expetimhand control groups in a non-random fashion.réfaee
two basic types of quasi-experimental designs: Tdaees and Multiple Time Series.

A. Time Series:There is no randomization of the test units tottkatments. The timing of the treatment
presentation as well as which test unites are @gs the treatment may not be within the reseaiche
control. Consumer Attitude & Usage panels are aangle of quasi-experimental designs using Time
Series. Here is the standard notation for a TimeeSstudy:

Time Series Design

0, 0; O; O, Os X O; O, O3 O4 Oy
The advantages of Time Series are that it is e&sigrterpret the results than a One Group Pre-TPsist-
Test design because of the many measures it tARkesnultiple measures help determine underlyingdse
But, the Time Series design has two weaknessest, Fesearchers cannot control history. Seconengikie
repeated measures there is a testing effect orsubgects. Subjects may become more aware of their
shopping habits, which could influence the resoitdhe study.
B. Multiple Time Series: With the Multiple Time Series, the researchers addntrol group to the research
design. The addition of a control group enhancesekearchers' ability to separate the treatmésttef
Here is the standard notation for a Multiple Tinezi&s study:

Multiple Time Series Design
EG O, 0, O; O, O X Oy O, O; O, Oy
CG O, O, O; O, O X 0Oy O, O; O4 Oy

4. Statistical design:

Randomized Block design

It is an improvement over the completely randomidedign. In this local control can be applied alorip
other principles of experimental design. The subjese divided groups known as blocks. , withinheac
group the subjects are relatively homogeneousspe® to some selected variable. The number otstshj

in a given block would be equal to the number eftments and one subject in each block would be
randomly assigned to each treatment. In generakblare the level at which we hold the extraneaatof
fixed. So that its contribution to the total vailalp of data can be measured. The main featurthefR.B.
design is that in this each treatment appearsaine siumber of times in each block.

Latin square design:Latin Square Designs are probably not used as rasithey should be - they are very
efficient designs. Latin square designs allow oo blocking factors. In other words, these des@mesused

to simultaneously control (or eliminate) two sowod nuisance variability. For instance, if you teagdlot of
land the fertility of this land might change in batirections, North -- South and East -- West dusdil or
moisture gradients. So, both rows and columns eamskd as blocking factors. However, you can usia La
squares in lots of other settings. As we shall sa#in squares can be used as much as the RCBD in
industrial experimentation as well as other expents.

Whenever, you have more than one blocking factbatn square design will allow you to remove the
variation for these two sources from the erroratéosn. So, consider we had a plot of land, we mighte
blocked it in columns and rows, i.e. each row Is\eel of the row factor, and each column is a |lexfethe
column factor. We can remove the variation from m@asured response in both directions if we conside
both rows and columns as factors in our design.

Factorial design In statistics a full factorial experiment is an experiment wéakesign consists of two or
more factors, each with discrete possible valueslerels”, and whosexperimental unitséake on all
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possible combinations of these levels across alh dactors. A full factorial design may also beledl
a fully crossed design. Such an experiment alldvesibvestigator to study the effect of each faaior
theresponse variables well as the effects oifteractionsbetween factors on the response variable.

Validity refers to the extent to which the conclusans drawn from the are true experiment

I- Internal validity:

Refers to the extent to which the research desigarately identifies casual relationship.

History: When extraneous factors that enter the experimeaeps between the first and later manipulation
affect measure of the dependent variable.

b) Maturation: Changes in the dependent variable based on theah&iuction of time and not attributed
to any specific event.

c) Testing When learned understanding gained from the firsatinent and measure of the dependent
variable distort future treatment and measurememntiges

Instrumentation: Contamination from changes in measurement procesbssrvation technique and
measuring instruments

e) Selection BiasContamination created by inappropriate selectioassignment process of test subject to
experimental treatment groups

f) Statistical Regression:Contamination created when experiment group aectsl on the basis of their
extreme response or scores

g) Mortality: Contamination due to changing the composition eftédst subjects in the experiment.

h) External validity is the validity of generalized (causal) inferenmescientific research, usually based on
experiments as experimentallidity. In other words, it is the extent to which the réswf a study can be
generalized to other situations and to other pedpéghematical analysis of external validity comsela
determination

Factors affecting external validity
. Reactive
or interaction effect of testing-a pretest might increase or decrease a subjsetisitivity or
responsiveness to the experimental variable. Indeeceffect of pretest to subsequent tests has bee
empirically substantiated

Interaction effects of selection biases and the eepmental variable

Reactive effects of experimental arrangementst is difficult to generalize to non-experimentattings if
the effect was attributable to the experimentarsgement of the research.

Multiple treatment interference--as multiple treatments are given to the sameestsyj it is difficult to
control for the effects of prior treatments.

Significance of experimental research

Cause and Effect:The primary advantage of the Experimental Rese@rtihat the research can determine
the cause of something. None of the other researthods allows knowing something about the cause of
behavior. If an experiment is done properly, usmagdom assignment and participant blind to their
condition, then it can be know that any differerinetheir behavior was because of the difference
manipulated by the experimenter.

Reliable Results The other benefit afxperimentatlesign is that the utilization of quantitative
measurement levels, allocation procedures, coattoinvironment and random selection promote high
reliability of the outcomes as well as better ganefr the result. Further the results can also pécaded,
with similar results being established becausehef reliability of the experiment. A researcher dan
assured that the outcomes obtained are essentialy representation of the actual events. An extra
experiment results can be useful in other populatmr settings.

Limitation of experimental research:
Provides helpful insight: Experimental Research offers beneficial insiglat tban be until for providing
results to immediate concern. For example, throexgerimenting on various methods of teacher can use
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results got from different teaching techniques asthblish the most suitable option to use, thuefitery
the students.

Control over Variables: Despite inconsistencies in experimental resedhehresearcher has control over
the variables, increasing the possibility of morecgsely determining individual effects of eachiahle.
Also determining interaction between variables @empossible.

Dependent and independent variable: Theariable that depends on other factors that arsaored. These
variables are expected to change as a result ekp@rimental manipulation of the independent véeiai
variables. The variable that is stable and unadtébly the other variables you are trying to meadtirefers

to the condition of an experiment that is systecadlf manipulated by the investigator. It is thegumed
cause.

Qualitative and quantities variables: Quantitative research is based on the measureafemquantity or
amount. It is applicable to phenomenon that caeXpmessed in terms of quantity. Qualitative redeasc
concerned with qualitative phenomenon. Qualitatigeearch is especially important in the behavioral
sciences where the aim is to discover the undeylynotives, interest, personality and attitudes whan
beings

Experimental and measured variablesThe experimental variables spell out the detdithe investigators
manipulation while the measured variables refenéasurement. Measured variables will be calledjassi
variables. In other words, any variable that is ipaliated is an active variable and a variable taanot be
manipulated is an assigned variables.

Categorical and numerical variables:The categorical variables (eg. Occupation, religicaste, gender,
education, income) are made up of sets of categjonibich must follows two rules firstly the catemai
must be distinct from one another ,i.e., they nimesiutually exclusive and secondly the categariast be
exhaustive i.e., they should over the potentialgeanf variation in a variable. Numerical variab®
broken down into units in which the number usedycarathematical meaning. The number may be either
discrete (1,2,3,ect).

Measurement and scale
Measurement can be defined as a standargioegss of assigning numbers or other symbolsrtaine
characteristics of the objects of interest, acewydo some pre- specified rules.
The definition implies that measurement is a thrae process
1) Selecting observable events
2) Using numbers or symbols to represent aspedtseadvents.
3) Applying a mapping rule to connect the obseorato the symbol.
Data Type
Data classifications employ the real numbers syst€he most accepted basis for scaling has three
characteristics.
1) Numbers are ordered

2) Differences between numbers are ordered.

3) Number series origin

Combination of these characteristics of order tatise and origin provide the following widely used
classification of measurement scales.

1) Nominal Data: Nominal scale is simply a system of assigning nunslgenbols to events in order to label
them. It provides convenient ways of keeping tratgeople object and events. The counting of memiver
each group is the only possible arithmetic openatiben a nominal scale is employed. Chi-squareisdbe
most common test of statistical significance tham e utilized and for the measure of correlatitie,
contingency co-efficient can be worked out .

2) Ordinal Scale: It places events in order, but there is no attaimpbake the intervals of the scale equal in
terms of some rule. A rank order represents ordscales and is frequently used in research reldatng
gualitative phenomenon. It has no absolute valuestlae real differences between adjacent ranks moay
be equal. Can be said that one person is highdovegr on the scale than another but more precise
comparisons cannot be made.
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3) Internal Scale: It has the power of nominal and ordinal data plusamdtional strength. It incorporates
the concept of equality of interval. The intervate adjusted in terms of some rule that has betableshed
as a basis for making the units equal. Intervaisusnie equal only in so far as one accepts thergggns on
which the rule is based .eg Centigrade and Fahitetéraperature scales Mean, standard of deviason i
appropriate measures. The generally used testtdtistecal significance are the “T” test “F” test &her
parametric test are the statistical proceduresoice.
Ratio Scale:Ratio scale has an absolute or true zero of measnt. The term “absolute zero” is not as
precise. We can conceive of an absolute zero leagthalso absolute zero of time. It representsatteal
amount of variables. Geometric & harmonic meanlm@ansed as measures of central tendency & coefficie
of variation may also be calculated.

CHARACTERISTICS OF SOUND MEASUREMENT

1) Validity: It is the extent to which difference found with a sweang tool reflects true differences among
respondents being tested. The difficulty in meetimg test is that usually one does not know whatttue
difference

a) Content Validity: Degree to which extent content of the item adedyaepresents the universe of all
relevant items under study

i) Concurrent Validity: Description of the present criterion data is available at same as predictor

Scores

i) Predictive Validity: Prediction of the future criterion is measuredratte passage of time.

c) Construct Validity: It tries to answer the question what accountstiier variance in the measure.
Attempt to identify the underlying construct beinggasured and determine how well the test represents
them.

2) Reliability: It is concerned with estimates of the degree toclwf@ measurement is free of random or
unstable error. A measure is reliable to the detirakit supplies consistent results.

a) Stability: A measure is said to be stable if you can securgistent results with repeated measurement of
the same person with the same instrument.

b) Equivalence: Degredo which alternative forms of the same measuréuyre same or similar results.

c) Internal consistency:Degree to which instrument items are homogenodgeifitect the same underlying
construct.

3) Practicality: It is concerned with how far it economical , conegice and interpretability

a) Economy: There should be a trade off between ideal resgajbct and the budget.

b) Convenience testDegree to which the measuring instrument is easyglminister.

c) Interpretability: Degree to which the person other researcher estabhterpret the results

SCALING
It is a procedure for the assignment ahhars to a property of objects in order to imparhe of the
characteristics of numbers to the properties irstjoe.

Scaling Techniques:

| - Rating scale:It involves qualitative description of a limitedmber of aspects of a thing or of traits of a
person. Here we judge an object in absolute tempasnat some specified criteria There is no ruleth wi
points of scales. In practice 3 to 7 points scatesgenerally used.

There are various types of rating scale;

a) Simple category scale It has two responses eg YES, NO. This scale isicpdatly useful for
demographic question or where dichotomous respisresgequate.

b) Multiple Choice — SingleWhen there are multiple options for the responded only one answer is
sought this scale is preferred.

c) Multiple Choice — Multiple response scalelt allows the respondent to select one or moterstives
from multiple choices.

e) Likert Scale — It is a mostly used summated rating scale. Isists of statements that express either a
favorable or unfavorable attitude toward the obgddnterest. The respondent is asked to agreesagree
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with each statement. Each response is given a meahscore to reflect its degree of attitude fabdeaess
and the scores may be totaled to measure the mspsattitude. This data provides interval data.

f) Semantic differential: It helps to measure the psychological attitudes lised in marketing problems,
political issues, and personalities. This methaasegis of bipolar rating scales, usually with segemts by
which one or more respondents rate one or moreepds©n each scale item. It produces interval ddta.
total set of response provides a comprehensiveirpicbout the respondent rating and object which is
measured.

g) Numerical Scale: It has equal intervals that separate their numeate gooints. The verbal statement
serves as the labels for the extreme points.dtten five point scale . The scale provides abgodutelative
measure of the subject.

h) Multiple rating scale: It is similar to numerical scale, but differs indwvays 1) It accepts a circled
response from the rater 2) The layout allows vigatibn of the results. The advantage is that atahenap

of the respondent evaluation is evident to bothréiter and the researcher. This scale producevahi@ata.

i) Fixed sum scale In this scale two categories are presented that swms to 100. up to 10 categories can
be used. The advantage is it's compatibility. lbypdes continuous data. The scale is used to retword
attitudes , behaviour and behavioural intent.

]) Graphic rating scale: It was created to enable researcher to discerndiifierences. It uses pictures ,
icons or other visuals to communicate with the oesients.

ii- Ranking Scales:In this the subject directly compares two or molgects and makes choices among
them. The respondents were asked to select onesasihmost preferred.

a) Paired —comparisonin this respondent can express attitudes clearishimosing between two objects.

b) Forced Ranking Scale :The list of objects are ranked relative to eatter .This method is faster than
paired comparisons and is usually easier and mote&/ating to the respondent.

c) Comparative ScalesAnother version of the preceding scale would llalve categories “excellent” ,"very
good” , “Good”, “fair’ and “poor”. Thereby eliminatg the implicit comparison. The problem with
comparative scale is that the reference point c¢ean and different reference points or standards.

SCALE CONSTRUCTION TECHNIQUES

In research while measuring attitudes of the peeopegenerally follow the technique of preparing the
opinonnaire (attitude scale ) in such a way thatstore of the individual responses assigns hitacepn a
scale. In this respondent express his opinion aiowa statements. While developing such statenteant t
researcher must note the following points;

1) That the statement must elicit responses wihielpsychologically related to the attitude beingasweed.

2) That the statements need be such that theyirdisate not merely between extremes of attitudeabsd
among individual who differ slightly.

1. Arbitrary Scale; It is developed on ad hoc basis and are desitargdly through the researcher’'s own
subjective selection of items. The researcher s&&c statement or item which he believes are gmmte
to a given topic and it is include in measuringrmsient.. Then people are asked to check in d&distheir
opinion.

Merits:

1. Itis easy to develop quickly with less expense.

2. It can be designed highly specific and adequate

Demerits;

1. Itis not reliable

2. It rely on researcher’s insight and competence.

2. Differential scale (Thus tone —type scale)lt is associated with differential scale which haween
developed using consensus scale approach. Indleistion is made by panel of judges

The procedure is

1. The researcher gathers a large number of statsme

2. The statements are submitted to panel of judges.

3. Each judge is request to arrange in positiooraag to opinion.

4. Each judge is request to place the statemdirstnsecond groups etc according to his favoradss.
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5. In case of disagreement between the judgessigrasg a position to an item that item is discdrtde
6. A final selection of statements is then made .
7. The position of statements on the scale is detexd by judges.
Merits
1. It appropriate when we measure single attitude.
2. It is very reliable method
Demerits
1. Itis costly method
2. Judge own attitude may reflect in arrangement
3. Summated Scale (Likert Scale )It developed by utilizing the item analysis appioagherein in a
particular item is evaluated on the basis of how wdiscriminates between those persons whos# suiore
is high and those whose score is low. Those itenssabements that best meet this sort of discritiinaest
are included in the final instrument.
Procedure:
1. Researcher collect a number of statements mr@lévdhe attitude being studied.
2. A trial test should be made with small grougebple
3. The response to various statements are scor@ecina way that a response of most favorableiddtits
given the highest score of 5, and the most unfdlerattitude is given the lowest score of 1.
4. Then the total score of each respondent is méddby adding his scores for separate statements.
evaluates the conclusion of the previous studidbenlight of the data he has collected. He questibese
conclusions and tries to develop the alternatiessiple better conclusions.
2. Differential scale ( Thus tone —type scald):is associated with differential scale which hayeen
developed using consensus scale approach. Indlleistion is made by panel of judges
The procedure is
. The researcher gathers a large number of statsme
. The statements are submitted to panel of judges.
. Each judge is request to arrange in positioor@ieg to opinion.
. Each judge is request to place the statemditsinsecond groups etc according to his favoradss.
. In case of disagreement between the judgessigrasg a position to an item that item is discdrde
. A final selection of statements is then made.
. The position of statements on the scale is oeted by judges.
Merits
1. It appropriate when we measure single attitude.
2. It is very reliable method
Demerits
1. Itis costly method
2. Judge own attitude may reflect in arrangement
4. Cumulative scale or scalogramit consists of a series of statements to whichspardent expresses his
agreement or disagreement. The special featut@stale is that statements in it form a cumudasigries.
The individual score is worked out by counting thenber of points concerning number of statement he
answered favorably. The major scale of this typewhulative scales is the Gutt man’s scalogram. The
scalogram refers to the procedure for determinihgther a set of items form a one-dimensional scsle.
scale is said to bene-dimensional if response fall into a patterextreme and also less extreme points.
Procedure;
1. The layout in clear terms the issue we wane@ th our study.
2. Develop a number of items relating the issuetareliminate by inspection the items that arelewrant or
those that happen to be extreme items.
3. Pre-test the items whether the issue at haadalable. The respondents are asked to recorddpigion
on all items ranging from ‘strongly agree to striyndjsagree. The score like 5 -1 was assignedhdfe is 5
items in all , total, score can be from 75- 15.
4. Respondent opinionnaires are then arrayed aocptd total score for analysis and evaluationthi
responses of an item form a cumulative scale,e$panse category scores should decrease in arlyorder
fashion. After analyzing the preset results, a itewns may be chosen.

~NOoO o, WNBE
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5. Then total scores for the various opininnoirad 0 rearray them to reflect any shift in ordesuléng
from reducing the items.
Merits;
1. It assures that only a single dimension ofiatétis measured.
2. Researcher’s subjective judgment is not alloteedreep in the development of scale since theeseal
determined by the replies of respondent.
3. It can be appropriately be used for personkdptene or mail surveys.

Demerits:

1. Itis very tedious & complex in preparation.

2. Conceptually is more difficult in comparisondiher scaling methods.

3. It very a reliable source for assessing attguafepersons towards complex objects.

5. Factor Scales:t is developed on the basis of inter correlatiohstems which indicate the degree of
interdependence. It includes a variety of technitpa¢ has been developed for two problems.

1) How to deal with the universe of content thanhislitidimensional.

2) How to uncover underlying dimension that havebeen identified.

An important factor scale is semantic differenéiatl multidimensional scaling.

a) Semantic differential scalelt is an attempt to measure the psychologicalmmes of an object to an
individual.

b) Multidimensional scaling It is characterized as a set of procedures forgyirtg perceptual or affective
dimension of substantive interest. It is used whkrihe variables are to be analyzed are happemdx t
independent. Through MDS techniques one can repregometrically the locations and interrelatiopshi
among a set of points.

Merits:

1. It is used in psychological survey.

2. It is used to measure the perceptual structtige set of stimuli and cognitive processes undegdythe
development of this structure.

3. It is an important measurement tool for attitude

Demerits:

1. It is complicated in calculation.

It is laborious in collection of data & analysis.

GENERAL GUIDELINES FOR DEVELOPING A MULTIPLE ITEM SCALE

» Determine clearly what it is that you want to measte: The scale should be well grounded in theory.
The construct to be measured and the scale ithelfild be specific. The construct should be clearly
distinguishable from other construct.

* Generate as many items as possibléems essentially are statements that are reledMathte construct.
The greater the number of initial items generaidte better the final scale will be. The items thed
developed should not be too long nor should thesge @my reading difficulty to the respondent.

» Ask expert to evaluate the initial pool of itemsExperts are people who have worked one are cuyrentl
working on the phenomenon that is being studiedeyTban give inputs on the relevancy clarity and
conciseness of the items. Based on the expertkiaian the initial pool of items is modified.

. Determine the type of attitudinal scale to be use@he various scales such as the likert scale, sénant
differential scale, Thurston and associative shake already been discussed should be selectedyg@ef
attitudinal scale to be used has to be decidee eaitly, because the wording of the items vari¢l aach
scale format.

* Include validation item in the scale:Certain items are added to the scale in order fivome the scales
validity and also to detect certain flaw in it.

* Administer the item to an initial sample: Once it has been determined which construct relisteds are

to be included in the scale; the next step is toiaster the scale to an initial sample. This ise&l®o check
the validity of the items.
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» Evaluate and refine the item of the scaleThe ultimate quality that is sought in an itemhigh
connotation with the true score of the latent uagahat is being measured. The properties thait¢ines of
a scale should possess are high interconnotatigh,item scale connotation high item variance, ame
close to the center of ht range of possible scames,a high coefficient alpha.
» Optimize scale length: The larger the scale, the greater the reliability horter scales are easier he
respondent to answer. Hence balance has to be& dteiween briefly and reliability and the optimabke
length have to be determined.

kkkkkkkkkkkk End Of U n It I I***********

UNIT 1

DATA COLLECTION
Data refers to information or facts. Often researciinderstands by data only numerical figure. $oal
includes descriptive facts, non-numerical informatismell of a cookie), qualitative and quantitative
information.

Data could be broadly classified as:

Primary Data:

It is known as the data collected for the firstaithrough field survey. Such data are collecteth wigecific
set of objectives to assess the current statusyof/ariable studied. Primary data are generallgrimiation
gathered or generated by the researcher for thgoperof the project immediately at hand. When i@ d
are collected for the first time, the responsipifidr their processing also rests with the originaestigator.
Secondary data

It refers to the information or facts already cdlésl. Such data are collected with the objective of
understanding the past status of any variable.

Secondary data can be obtained internally i.e.imitle firm or external from one or more outsiderges.
Sources

l. Internal Sources

A. Accounting Record

. Sales Invoice
. Sales record
. Cost detail
. Level of profit
. Advertising expenditure
. Budget etc.
B. Sales force Report
. Marketing information
. Customers opinion
. Competitor information
. Area Wise Sales

C. Internal Expert: Experts working in the company like product mamagerketing research
Managers, public relation personnel and advertipgrgonnel etc.
.Miscellaneous

. Company history

. Company background

. Market share

. Pamplet

. Prospectus

. Annual General Body Meeting Report.
. Organization manual, chart.
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. Organization report.
External Sources
i) Publication of (Government)
a. Reserve Bank of India Bulleting
b. Census Report
c. Registrar general of India
d. Central Statistical organization
e. Director general of commercial intelligence
f. Ministry of commerce & industry
g. Economic Advisor Office
h. Ministry of Agriculture
I. Labor Bureau.

i) Non-government Publication
a. Private agencies
b. Stock —exchange directories
c. Chamber of commerce
d. Federation of Indian Chamber of Commerce
e. Associate Chamber of commerce & Industry Ofdndi
f. Indo- American Chamber of Commerce etc
g. Promotion
h. Market Research & Statistical Bureau
iii) Syndicated Services these are provided byagerorganization which collect and tabulate mariggti
information on a continuing basis. Report basethermarketing information collected by such orgatian
is sent periodically to clients who are subscribéart from syndicated services a number of resear
agencies, offer and customized research servidbeitoclients.
iv) Technical and trade journals
v) Books, magazines & newspapers
vi) Reports prepared by research scholars’ unittesseconomists etc in diff fields
vii) Public records and statistics, historical domnts and other sources of published information
viii) Various publications of foreign government af international bodies and their subsidiary
organizations.

CHARACTERISTCS OF SECONDARY DATA
1. Reliability of Data:
The reliability can be treated by finding out sulksimgs about the said data

a. Who collected the data?

b. What were the sources of data?

c. Were they collected by using proper methods?

d. At what time were they collected?

e. Was there any bias of the compiler?

f. What level of accuracy was desired?
2. Suitability of Data
The data that are suitable for one enquiry maynmeaessarily be found suitable for one enquiry maty n
necessarily be found suitable in another enquignde if the available data are found to be unskitathe
researcher should not use them.
3. Adequacy of Data:
If the level of accuracy achieved in data is foumatlequate for the purpose of the present engoéy will
be considered as inadequate and should not usetiebyesearcher. The data will also be considered
adequate.
4. Continuity of Data
This is another problem in using secondary data.efn, the format used for providing some date maty
be consistently followed by the source. Dependipgruthe page constraints or availability of mateha
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data presentation in a format is decided. So frejcieange in the format would only add to confusmthe
people using the data from such sources.

SPECIAL SOURCES

Computer Search & Internet Applications

Generally most databases allow the researcherdertake precise searches using combination of kegsv
in the website.

1. Scanning & Browsing

New publications such as journals are unlikely ¢oifdexed immediately in tertiary literature so yeill
need to browse through these publications to gaiimdea of their content. In contrast scanning ingsl
going through individual items such as journal s to pick out points that are related to youmow
research.

2. Searching the Internet
The Internet is a worldwide network of computerat throvides access to a vast range of literatudeoémer
resources stored on computer around the world.cBiegyr these will uncover further material with wic
you can compare and contrast your ideas. The platese these resources are stored are known as
websites.
3.Home Page
Access to a website is through its home page. Dineehpage, which has links to other pages in tleg isit
similar to a title or contents page. Although tloéen contain publicity for a company or institutithey are
an excellent way of navigating the site.
4. Search Tools:
It often referred to as search engines, are prgbidded most important way of searching the interfioet
reviewing the literature on your research subjedihay enable you to locate the most current antd uiate
items.
5. Book marking
Once you have found a useful internet site, you wded to note its address. This process termed
bookmarking uses the internet browser to note dlaeess so that you will be able to access it agaattly.
Sources of Primary Data
Advantages-
1. It provides a firsthand account of the situatidfe can observe the phenomenon as it takes place.
2. The information is more reliable as the investg collects the data himself, he can take all
precautions to ensure their reliability
3. These are the logical starting point for redeancseveral disciplines.
4. Primary data are the only way of finding outropns, personal qualities, attitudes etc.
Disadvantages
1. Collecting primary data is expensive in termbath time & money.
2. There is greater scope for researcher bias iagap unless the research investigator is faithi®
respondent and methods of data collection thetre§the study will not be reliable.
3. Sample selection is yet another problem.

METHODS OF COLLECTING PRIMARY DATA

1. Questionnaire-

In this method to pre-printed list of questionsaaged in sequence is used to elicit response fiam t
informant.

2. Interview: This is a method in which the investigator and rés&pondent meet and questions raised are
answered and recorded. This method is adopted mesonal opinion or view point are to be gathered a
part of data.

3. Observation: A method which requires familiarity and experienoethis method the observer applies his
sense organs to note down whatever that he coslered in the field and relate these data to exgame
phenomena.
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4. Feedback:In the case of some of the consumer goods, thdisupp the manufacturer send the product
along with a pre-paid reply cover in which quessi@m the product and its usage are raised anditerner
is required to fill it up and send.
5. Sales force opinion:The sales representatives visit the distributatherretailers shop to note down the
detail of stock movement, availability of items ethich give valuable information.
6. Schedule:This method of data collection is very much like tjuestionnaire with little difference which
lies in the fact that schedules are being filledointhe enumerators who are specially appointedHer
purpose.
7. Warranty Card: Warranty Card is usually postal sized card which ased by dealers of consumer
durables to collect information regarding their guwots. The information sought is printed in themrioof
guestion on the warranty cards which is placeddms$ine package along with the product with a reigiees
the consumer to fill in the card and post it backhie dealer.
8. Distributor or store Audit: Distributors get the retail stores audited throsgilesman and use such
information to estimate market size, market shegasonal purchasing pattern & so on.
9. Pantry Audit: Pantry audit technique is used to estimate consommtf the baker of goods at the
consumer level. The investigators stay at the awmirsy point and observe the purchasing behavioher t
people like price response, quality consciousnesgonse to price & incentive schemes, who takenguy
decision, credit facility required.
10. Consumer Panel: It refers to an arrangement with select consumersnéintain details of their
consumption behavior in their diaries based onghesorded information, useful first hand inforroatis
collected about the product & behavior of the comsig public.
11. Collection through mechanical devicesThe use of mechanical devices has been widely nade
collect information by way of indirect means. Eyemera, pupil metric camera, psychgalvanameter,amoti
picture camera and audiometer etc are principalcdsycommonly used for the purpose for collectimg
required information.
12. Projective technique: This technique is adopted to study the consumeaigi various methods like
recalling advertisement theme, story completiotsteguizzes, thematic appreciation tests etc. Tdirdahis
technique it is possible to compile informationtte used as the basis for projecting the demandhéor
product at different points of time.
i. Word association test:In this the respondent asked to mention the fimtdvthat comes to mind, without
thinking as the interviewer reads out each wordfeolist.
. Sentence Completion testin this informant may asked to complete a sentemadysis of replies from
the same informant reveals his attitude toward shéject and the combination of these attitudesllahe
sample members is then taken to reflect the vidwiseopopulation.
k. Story Completion Test: It is a step further, where in the researcher maytrive stories instead of
sentences and ask the informant to complete them.
I. Verbal Projection Test: These are the test where in the respondent is @ekedmment on or explain
what other people do.
m. Pictorial Technique * Thematic Apperception Test:It consists of a set of pictures that are shown to
respondents who are asked to describe what thely tihe pictures represent.
* Rosenzweig TestThis test uses a cartoon format wherein we haweiassof cartoons with words inserted
in balloons above. The respondent is asked to isudvan words in an empty balloon space providedtier
purpose in the picture.
» Rorschach Testlt consists of ten cards having prints of ink bloftke respondents are asked to describe
what they perceive in such inkblot, and responses iaterpreted on the basis of pre-determined
psychological framework.
» Holtzman Inkblot Test It consists of 48 inkblot cards, which are basedalor movement, shading and
other facts involved in inkblot perception.
» Tomkins- Horn Picture Arrangement Test It consist of twenty five plates each containingeghsketches
that may be arranged in different ways to portrasequence of events. The respondent is askedaogarr
them in a sequence.
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* Play Techniqueln this the respondents are asked to act out atsituin which they have been assigned
various roles. The researcher may observe suds #@ai hostility, dominance, sympathy prejudice har t
absence of traits.
* Quizzes, tests & examinationhis is also a technique of extracting informatregarding specific ability
of candidates indirectly. Through this, the memagzand analytical ability of candidates.
» Sociometrylt is a technique for describing the social relasioip among individual in a group. It attempts
to describe attraction or repulsions between inidial by asking them to indicate whom they wouldag®
or reject in various situations.
13.In-depth Interview
These are those interviews that are designed towks underlying motives and desires and are afsexl in
motivational research. Such interviews are heleigore needs, desires and feelings of respondents.

14.Content Analysis

It consists of analyzing the contents of documemtaaiterials such as books, magazines, newspapeithan
content of other verbal materials which can beegiipoken or printed.

Primary data versus secondary data

OBSERVATION METHOD

BASIS FOR SECONDARY DATA
COMPARISON PRIMARY DATA
Data Real time data Past data
Meaning Primary data refers to the first hand daté&secondary data means data collected |by
gathered by the researcher himself,. someone else earlier.
Process Very involved Quick and easy
S . : Government publications, websites,
urveys, observations, experiments, . ) : |
Source . : : . books, journal articles, internal records
questionnaire, personal interview, etc. otc
Cost effectiveness Expensive Economical
Collection time Long Short
- Always specific to the researcher's May or may not be specific to the
Specific .
needs. researcher's need.
Available in Crude form Refined form
Accuracy and .
Reliability More Relatively less

It may be defined as “sensible application of semgmns in understanding less explained or unexgdai
phenomena”. Using the sense organs, one couldnskeenalerstands things. Whenever a researcher ideuna
to compile information through any other methockerntthe has to effectively apply his sense organs to
observe and explain So it may be said that obgervavolves recording of information applying visdu
understanding backed by alert sense organs.

TYPES

1. Structured Observation When observation takes place strictly in accordanite a plan or a design
prepared in advance, it is called structured olzem. In such a type the observer decided whabgerve
what to focus on, who are all to be observed etc.

Er.Perumal Manimekalai College of Engineering (PMC Tech), Hosur. 35



BA5202 - Business Research Methods

2. Unstructured Observation In this type of observation there is no advancegiasg of what, how, when,
who etc of observation. The observer is given thedom to decide on the spot, to observe everythiaigs
relevant.
3. Participant Observation In this, the observer is very much present in thdstrof what is observed. He
is physically present on the spot to observe andnfloencing the activities. It will help him taatinuously
observe and not everything that is happening aréwimnd
4. Non Participant Observation In this observer remains detached from whatevbeappening around and
does involve himself in any activities taking plae is present only to observe and not to takeipahe
activities.
5. Controlled Observation In this case, the observer performs his work ineheironment or situation,
which is very much planned or designed or set.
6. Uncontrolled Observation The observer is at freedom to observer whateviakiag place around him in
the natural set up.
MERITS :-

1. The scope for bias is very much minimized.

2. The current scenarios in which anything is hapype notices & explained.

3. As there is no need to get any reply or defeois the respondent observation does not requingd a

co-operation of the respondents.

4. This is a fairly reliable method.

5. Whenever respondent are illiterate or incapabknswering any question it is only method of data

collection available.
LIMITATION

1. This is a relatively costly method of data cdiilen, because the observer has to be presenteon th

spot to observer whatever is happening.

2. Training an observer is the additional costeorizurred.]

3. The scope for the biases of the observe integ@n what is observed and understood is high.

4. It could be noticed that what is observed maygoout only part of the facts.

5. It may not be possible to observe what is taadet

INTERVIEW

Interview method involves direct or indirect megtiof the respondent by the researcher. The ressarch
determines the questions to be raised at the tfrimgayview and then elicit the response for thdine reply
given is either written down in a notebook or relemt in audio or videocassette.

TYPES OF INTERVIEW

1. Direct Interview:

In this type of interview, the interviewer and tinéerviewee meet personally either with prior appaient

or not. This method requires a interviewer to as&sgjons in a face to face contact to the othesqmeor
persons.

a. Structured Interview:

In this type of interview the person collectinganhation decided in advance the nature, scopetiquedo
be asked the persons to be contacted etc in advAnhtee time of interview no deviation is maderfrahe
guestions to be asked.

b. Unstructured Interview:

In this type of interview, interview is conducted the spot without any preparation or advance m#éiron

to the respondent. It does not follow a system m@-getermined questions standardized techniques of
recording information. The interviewer has mucleffem to ask in case of need supplementary quesiions
at time he may omit certain question of the sitirago required.

c. Focused Interview
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In this type of interview the object of the intexwier is to focus the attention of the respondera specific
issue or point. The interviewer has the freedomlam the interview and conduct it they way wantd he
interviewer on the spot decides all the questi@usece, wording of questions etc.
d. Clinical Interview The clinical interview is concerned with broad urigiag feeling a motivations or
with the course of individuals life experience.

2. Non-Directiven this interviewer’s function is simply to encogeathe respondent to talk about the given
topic with a bare minimum of direct questioning.
f. Telephonic Interview:
This method of collecting information consists mntacting respondent on telephone itself. It isaotry
widely used method but play, important part in isial survey. There is no scope for physical preseof
both the partial to the interview.
Merits:
1. Interview enables personal contact with whidtudal information could be obtained.
2. the interviewer can guide the respondent to rataled the question and suitably rephrase or mdtddy
guestion.
3. The non response in this category of data dodiecs low
4. Spontaneous reply of the respondent can bengatavhich would truly reflect their opinion.
5. Interviewer has the flexibility to handle théarview to collect relevant information.
Demerits:
1. This method presupposes the existence of rappbsteen the respondent and the interviewer.
2. It is costly method of data collection, as thteiviewer should be trained, oriented and supgorte
3. The time taken for covering a large sample afpoadents is more than what it is under
guestionnaire method.
4. It is possible for a respondent to conceal && opinion or views and so genuine data may not be
available.
5. The interviewer may also be biased and theréblias may influence the interview outcome.
6. Interview method requires an elaborate orgaioizat arrangement.

HOW TO MAKE INTERVIEW SUCCESSFUL?
1. The interviewer should be carefully selected.
2. The interviewer should be trained properly.
3. Different methods of obtaining the response fribra informants have to be explored and the
interviewer should be trained in all these aspects.
4. Unless the interviewer is experienced he wowldhe able to conduct the interview properly. But
without conducting interview he cannot be expergeno care, should be taken while selecting this
method of data collection.
5. Honesty and integrity of the interviewer deterenthe outcomes of the interview so the qualitfes o
the interviewer should be objectively studied.

QUESTIONNAIRE
A questionnaire is the sheets of paper containingstions relating to certain specific aspect

regarding which the researcher collects the ddta.questionnaire is given to the informant or resient to
be fitted up. This method of data collection istgyiopular, particularly in case of big enquiries.
Merits:

1. It involves lesser cost as questionnaire coalddnd by post to a wide area.

2. It does not interfere with the respondent waiswering the question.

3. The bias of the investigator is completely etated.

4. Respondents are given sufficient time to fillthp questionnaire.

5. If respondents cannot be reached personallgtiguaaire is the alternative method available.
Demerits:

1. It is always found that the response rate irstjoenaire is very poor compared to using schedules

2. Bias of the respondent cannot be determinediyeasi
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3. Only if the respondent is educated questionraitgd be used for collecting information.
4. Follow up of non-response or unfilled questiareanly adds to the cost and time.
5. There is no scope for giving any clarificatiortihe respondent in case of need.

TYPES OF QUESTIONNAIRES

1. Structured Questionnaire It pose definite, concrete and preordained questiddditional questions may
be thought of and asked only when some clarificaisoneeded or additional information is soughtrfrine
respondent. Answers to these questions are normeatjyprecise without any vagueness & ambiguity.

2. Closed Form QuestionnaireQuestions are set in such a manner that leaves aiiéw alternatives
answers.

3. Open Ended QuestionnaireHere the respondent has the choice of using his style. Diction,
expression of language, length and perception.résgondent are

4. Unstructured Questionnaire These contain a set of questions that are nottatedtin advance. It gives
sufficient scope for a variety of answers. It iedisnainly for conduction interview. Its merit igfibility. It
aims to secure the maximum possible informatiomftbe respondent.

5. Pictorial Questionnaire In a pictorial questionnaire alternative answethia form of pictures are given
and the respondent is required to tick the pictooacerned to indicate his selection. This type of
guestionnaire is useful for illiterate and less\klemigeable respondent.

CONSTRUCTION OF QUESTIONNAIRE AND INSTRUMENT

The gquestionnaire is considered as the heart alireeg operation. Hence it should be very carefully
constructed. If it is not properly set up then sugvey is bound to fail. This fact requires us twadyg the
main aspect of a questionnaire.

1. General Form The questionnaire can either be structured or uctstred questionnaire. The form of the
guestion may be either closed or open, but shoeldstated in advance and not constructed during
guestioning. The question is presented with exatity same wording and in the same order to all
respondents.

2. Question Sequencd he question-sequence must be clear and smoothhinmmeaning thereby that the
relation of one question to another should be reaghiparent to the respondent with question thateasiest

to answer being put in the beginning. The openimgstjons should be such to arouse human interest af
that questions that are really vital to the redegymblem and a connecting thread should run throug
successive questions.

3. Question formulation and Wording: Questions should be constructed with a view &rtforming a
logical plan. The questions can be of any forme:ik

i. Multiple Choices

It refers to one which provides several set alt@raa for its answer.

il. Dichotomouslt refers to one which offers the respondent a @hdietween only two alternatives, and
reduces the issue to its simplest terms.

ii. Close End Question It refers to those questions in which the resgomds given a limited number of
alternative responses from which he is to seleetdhe that most closely matches his/ her opinion or
attitude.

iv. Open Ended Question:lt refers to a question that has no fixed altexeatito which the answer must
conform.

v. Direct Question: They explicitly ask for the desired data.

vi. Indirect Data:

It refers to those whose responses are used tcatedor suggests data about the respondent otheithie
actual facts given in the answer.

vii. Checklists:

It is simply a statement on a problem followed Isedes of answers from which the respondent canszh

A single questionnaire may contain all type of diees. Researcher must pay proper attention to the
wordings of questions since reliable and meaningdtiirns depend on it to a large extent. Simpledwor
which are familiar to all respondent should be emetl. Words with ambiguous meanings must be avoided
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ESSENTIALS OF A GOOD QUESTIONNAIRE:

1. It should be comparatively short and simple.

2. Questions should proceed in logical sequencangdkom easy to more difficult questions.

3. Personal and intimate questions should beddfi¢ end.

4. Technical terms and vague expressions capaludfefent interpretations should be avoided in a

guestionnaire.

5. Questions affecting the sentiments should bé&dado

Experiment: Experiments involve manipulating the independeartiable to determine how it affects the
dependent variable. Experiment require one or ragperimental groups that are exposed to the tred{s)e
And a control group that is not exposed. After tesearcher randomly assigns participants to either
experimental group or a control group, it meastimesdependent variable. After the experimental gsaare
exposed to the treatment, the researcher measwedependent variable again. If partipacants haen b
randomly assigned to the different groups, thearedeer may conclude that any difference in the ddget
variable among the groups is due to the effecthef independent variable. The major strength of the
experiment methods is that provide evidence foualaselationship, i.e., how one variable affectsther.
Primary weaknesses that experiments are often ctedlwn small samples, usually in artificial lakiorg
setting: thus the finding may not be generalizedtb@r people in natural settings.

Step in conducting experiments:In a well- executed experiment, researcher mustpbete a series of
activities to carry out their craft successfullynefe are seven activities the researcher must aatsbnto
make the effort of the research.

Selecting relevant variable researcher’s task is to translate an amorphoaolslgmn into the question or
hypothesis that best states the objectives of ¢search. Depending on the complexity of the prable
investigative questions and additional hypothesesbe create to address specific facets of they studata
that need to be gathered . A hypothesis is a oslaltistatement because it describes a declaragiovebn
two or more variables, it must also be operaticeal,

Specifying treatment levels In an experiment, participants experience a mdatn of the independent
variable, called the experiment treatment. Thetitneat levels of the independent variable are thérary

or natural groups the researcher makes withinrtlegendent variable of an experiment.

Controlling the experiment environment: extraneoaisables can appear as differences in age, geraiey,
dress, communications competence, and many otleaaieristics of the presenter, the massage, or the
situation. These have the potential for distorting effect of the treatment on the dependent viariabd
must be controlled or eliminated. However, at ttizge, we are principally concerned with environimen
control. Holding constant the physical environmeinthe experiment.

Choosing the experimental design

Experimental designs are unique to the experimené&thod. they serve as potential and statistiGigpto
designate relationship between experiment desigre&perimenter’s observations or measurement pwints
the temporal scheme of the study. In the conduth®fexperiment, the researcher’s apply their kedgé

to select one design that is best suited to theafdbe research.

Selecting the assigning participants:

The participants selected for the experiment shbeldepresentative of the population to which wéstee
generalize the study’'s results. This may seem sslident, but we have witnessed several decades of
experimentation with college sophomores that cainttahat assumption.

Pilot testing, revising, and testing pilot testing is intended to reveal errors in thesign and improper
control of extraneous or environmental conditigres, testing the instruments permits refinement feefioe
final test. This is the researcher’s best oppotyuoi revise scripts, look for control problems lwiaboratory
conditions and scan the environment for factorsright confound the results.

Analyzing the data:

If adequate planning and pre-testing have occuttesl experimental data will take in order and gtrrec
uncommon to surveys and unstructured observatgtndies. It is not that data from experiments @gye
analyzed; they are simply more conveniently arrdngecause of the levels of the treatment condition,
pretests and posttest, and the group structure. chiogce of statistical techniques is commensurately
simplified.
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SELECTION OF APPROPRIATE METHOD OF DATA COLLECTION : -

There are various methods of data collection; ak flue researcher must judiciary selects the mebhdis
own study.

1. Nature, Scope and Object of enquiry This constituted the most important factors affegthe choice of

a particular method. The method selected shouldum that it suits the type of enquiry that is ® b
conducted by the researcher.

2. Availability of Funds: Availability of funds for the research projecttelenines to a large extent the
method to be used for the collection of data. Whoewdls at the disposal of the researcher are veryed, he
will have to select a comparatively cheaper methatich may not be as efficient and efficient as som
other costly method.

3. Time Factor: Availability of time has also to be taken intocaant in deciding a particular method of
data collection. Some method, take relatively more whereas with others the data can be colleicted
comparatively shorter duration.

4. Precision Required The very important condition is the level of aamy of the data collected. In cases
of compilation of data regarding the deviation fréhe standard measurements in a workshop, the data
should be sent % accurate. Similarly the data deggrthe patient condition explained through vasiou
parameters should be very accurate.

5. Period of Study. A study based on historical data requires seagndata source while the study on the
patient status in a hospital require primary data.

Validation of questionnaire: To achieve high quality survey results, a criticamponent is validating the
instruments (questionnaire) reliability and valdiThe validity of the questionnaire is assessedhoge
components:

Content validity: If often refers to face validity was also detemed by comparing the questionnaire with
other similar questionnaire surveys. Face validias also determined through pre-testing such amited
pilot survey.

Sampling validity: it is another component of validation. A largengpde size (i.e., 1380 companies) can
ensure low sampling errors and high sampling viglidi

Empirical validity : it examines the survey results by comparison witier studies. The aim to check
consistency with pervious results. Empirical vdiioia of the questionnaire reliability of ten invely two
techniques:

1. Reset techniquesit determines stability of measured indictorsifis).

2. Construct validity: it is a score to determine internal consistenciehability, measured by the
cooronbach alpha.

Survey methods: Survey means a planned effort to collect the ddsinformation from a representative
sample of the relevant population generally knownrespondents. It can also be defined as systematic
gathering of data from respondent through questimas. Here the observation is directly gatherethfthe
respondents. The administration of questionnaicesart individual or group of individuals is called
interview.

Survey Vs observation methods:

Basis of Survey method Observation method
comparison
Objective This method of collecting data is Observation method is decidedly

OOuseful when population size is very largesuperior to  survey  research,
experimentation, or document study
for collecting data in behavior
research.
Response It can clearly cause bias in the dalactetl | Response in observation is neither as
that researchers are attempting to study | restrictive nor as artificial as either
the survey or the experiment. F

Er.Perumal Manimekalai College of Engineering (PMC Tech), Hosur. 40



BA5202 - Business Research Methods

Difficulties of | Survey researchers tend to be more Observation methods tend to be
quantification | quantitative types who are seeking more | non-quantitative types who are
rational sort of data seeking more emotional and
Humanistic relationship with subject.
Sample size It is very useful when sample sizeeig/ vObservational studies tend to use a
large smaller sample then survey studies

SAMPLING PLAN:

A sampling plan is a detailed outline of which measnents will be taken at what times, on which maite
in what manner, and by whom. Sampling plans shbaldesigned in such a way that the resulting ddta w
contain a representative sample of the parameferstasest and allow for all questions, as statedhie
goals, to be answered. The steps involved in dpugjoa sampling plan are.

TYPES OF SAMPLING PLAN
It is the procedure required right from defininga@pulation to the actual selection of sample eldémérhere
are seven steps involved in this process.

Define the population
It is the aggregate of all the elements definedrpto selection of the sample. It is necessary dfind
population in terms of

1) Elements

2) Sampling units
3) Extent

4) Time.

Examples, If we were to monitor the sales of a pobdecently introduced by us, the population miggnt
Element Our product

Sampling units Retail outlets, super markets, th@mproduct

Extent Delhi and New Delhi

Time January 7-14, 2021

It may be emphasized that all these four specifinat must be contained in the designated population
Omission of any of them would render the definitadrpopulation incomplete

Identify the sampling frame: Identifying the sampling frame, which could be Ep&one directory, a list

of blocks and localities of a city, a map or anfiestlist consisting of all the sampling units? laynbe
pointed out that if the frame is incomplete or otfiee defective, sampling will not be able to owene
these shortcomings The question is—How to ensatethie frame is perfect and free from any defesliee
Kish has observed that a perfect frame is one whesmry element appears on the list separatelye amty
once, and nothing else appears on the list” Thige tpf perfect frame would indicate one-to-one
correspondence between frame units and samplirtg Bat such perfect frames are rather rare Accghdgin
one has to use frames with one deficiency or amoth& one should ensure that the frame is not too
deficient so as to be given up altogether

Specify the sampling unit

The sampling unit is the basic unit containing ¢étements of the target population. The sampling nnay

be different from the element. For exampleone wanted a sample of housewives, it mighpbssible to
have access to such a sample directly. Howeves,aasier to select households as the samplinganait
then interview housewives in each of the househdddsmentioned in the preceding step, the sampling
frame should be complete and accurate otherwissdlaetion of the sampling unit might be defectives
necessary to get a further specification of themaug unit both in personal interviews and in tdéiepe
interviews. Thus, in personal interviews, a peritnguestion is—of the several persons in a househdio
should be interviewed? If interviews were held dgroffice timings when the heads of families anideot
employed persons are away, interviewing would umepresent employed persons and over-represent
elderly persons, housewives and the unemployedieln of these considerations, it is necessary i le
random process of selection of the adult residehéach household. One method that could be usedifo
purpose is to list all the eligible persons liviaiga particular address and then select one of.them
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Specify the sampling method It indicates how the sample units are selectate &f the most important
decisions in this regard is to determine whichhaf two—probability and non-probability sample—ish®
chosen. In case of a probability sample, the pritibabr chance of every unit in the population igin the
sample is known. Further, the selection of speaifits in the sample depends entirely on chance. No
substitution of one unit for another is permissiflais means that no human judgment is involvethe
selection of a sample. In contrast, in a non-proitalsample, the probability of inclusion of anyitiin the
population in the sample is not known. In addititive selection of units within a sample involvesniam
judgment rather than pure chance. In case of aapility sample, it is possible to measure the samgpl
error and thereby determine the degree of precigiothe estimates with the help of the theory of
probability. This theory also enables us to consiten amongst the various possible sample desitpes
one that will give the maximum information per rep@his is not possible when a non-probability skenmp
used. Probability sampling enables us to chooseseptative sample designs. It also enables ustitnate
the extent to which the results based on such plsaane likely to be different from what we wouldve
obtained had we covered the population in our st@dyversely, the use of probability sampling eaahls

to determine the sample size for a given degrgeexision, indicating that our sample results dbdifer

by more than a specified amount from those yielolg@ study covering entire population. Although nhon
probability sampling does not yield these benebts,account of its convenience and economy, itftesno
preferred to probability sampling. If the researciseconvinced that the risks involved in the uea mon-
probability sample are more than offset by its bewlatively cheap and convenient, his choice ghbel in
favor of non-probability sampling.

Determine the sample size

In other words, one has to decide how many elenddritee target population are to be chosen.

Select the sample

This is the final step in the sampling process.oddydeal of office and fieldwork is involved in thetual
selection of the sampling elements. Most of theblenms in this stage are faced by the intervieweitevh
contacting the sample-respondents

Sampling size: Thesample size of a statistical sample is the nurobebservation that constitutes it. It is
typically denoted n, a positive integer (naturatoer)

Determine of sample size

1) Size of universethe larger the size of the universe, the biggeukhbe the sample size.

2) Resources available if the resources available are vast a larger $amsjze could be taken.
However, in most cases resources constitute admgti@int on sample size.

3) Homogeneity or heterogeneityif the universe consists of homogenous units allsway serve the
purpose but if the universe consists or heterogenaaits a large sample may be inevitable.

4) Nature of study: For intensive and continuous study a small sammalg be suitable. But for studies
which are not likely to be repeated and are quiteresive in nature, it may be necessary to takarget
sample size.

5) Nature of respondents:where it is expected a larger number of resporsdeiit not cooperate and
send back the questionnaire, a large sample sheusélected.

6) Degree of accuracy or precisionthe greater the degree of accuracy desired, tgerlahould be the
sample size. However, it does not necessarily niegrbigger samples always ensure greater accufaay.
sample is selected by experts by following scientifiethod, it may ensure better result even whes it
small compared to a situation in which a large darsjze is selected by inexperienced people.

7) Method of sampling adopted the size of sample is also influenced by the tghbsampling plan
adopted. For example, if the sample is the simalelom sample it may necessitate bigger sample size.
However, in a properly drawn stratified samplingrpleven a small sample may give better results.

8) The level of precision:the level of precision, sometime called samplingre is the range in which
the true value of the population estimated to s Tange is often expressed in percentage pargsi 5

percent). Thus, if a researcher finds that 60 %aofers in the sample have adopted a recommended
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practice with a precision rate af5% , then he or she can conclude that between 562%6%06 of farmers in

the population have adopted the practice.

9) The confidence level:ithe confidence or risk level based on ideas enessgul under the central
limit theorem. The key idea is encompassed in thetral limit theorem is that when a population is
repeatedly sampled; the average value of the at&sbobtained by that sample is equal to the true
population value. Furthermore, the value obtaingdhese samples is distributed normally about the t
value, with some samples having a higher valuesamde obtaining a lower score than the true pomrati
value. in normal distribution, approximately 95%tloé sample values are within two standard dewviatmf

the true population value (e.g., mean)

10) Degreeof variability ; the third creation, the degree of variabilitytire attributes being measured,
refers to the distribution of attributes in the plgtion. The more heterogeneous a population,atget the
sample size required to obtain a given level otigien. The less variable (more homogenous) a oipul,

the smaller the sample size. A proportion of 50&dates a greater level of variability than eitB8%6 or 80

%.

Sampling technique: There are different types of sample designs basediwm factors viz., the
representation basis and element selection tecéniGun the representation basis, the sample may be
probability sampling or it may be non- probabilggmpling.

PROBABILITY SAMPLING TECHNIQUE

Probability samples are characterized by the taat, the sampling units are selected by chance. In
such case, each member of the population has arknam-zero probability of being selected. Howevter,
may not be true that all samples would have theesarabability of selection, but it is possible &ygshe
probability of selecting any particular sample ofyia@en size. It is possible that one can calcutae
probability that any given population element woule included in the sample. This requires a precise
definition of the target population as well as th@mpling frame. Probability sampling techniques are
broadly classified as simple random sampling, syatee sampling, and stratified sampling.

Simple Random Sampling:

This is the most important and widely used proligbisampling technique. They gain much
significance because of their characteristic ohfaised to frame the concepts and arguments iist&tsit
This means that every element is selected indepéligdef every other element. This method resembles
lottery method where a in a system names are plecadbox, the box is shuffled, and the names ef th
winners are then drawn out in an unbiased manr@nd&n numbers are generated either using random
number table or a computer to determine which etdsni® include in the sample. For example, a rebear
is interested in investigating the behavioral pattef customers while making a decision on puraigs
computer. Accordingly, the researcher is interestethking 5 samples from a sampling frame conteyni
100 elements. The required sample may be choseg gsnple random sampling technique by arranging
the 100 elements in an order and starting with toand column 1 of random table, and going down the
column until 5 numbers between 1 and 100 are szlebtumbers outside this range are ignored.

The researcher may begin reading from anywheréanrandom number table, however, once started the
researcher should continue to read across the ra@wn a column. The most important feature of $emp
random sampling is that it facilitates representatof the population by the sample ensuring that th
statistical conclusions are valid

Stratified Sampling: Stratified sampling is a two-way process. It istitiguished from the simple random
sampling and systematic sampling, in that:

a) It requires division of the parent populatiotoimutually exclusively and exhaustive subsets;

b) A simple random sample of elements is choseepaddently from each group or subset.

Therefore, it characterizes that, every populagie@ment should be assigned to one and only

Stratum and no population elements should be amittext, elements are selected from each stratum by
simple random sampling technique. Stratified sangpldiffers from quota sampling in that the sample
elements are selected probabilistically rather tised on convenience or on judgmental basis.
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Strata are created by a divider called the stcatifon variable. This variable divides the popuaatinto
strata based on homogeneity, heterogeneity, relagsdor cost. Sometimes, more than one variahiseid
for stratification purpose.
The reasons for using stratified sampling are Hevis:
a) It ensures representation of all important sopgations in the sample;
b) The cost per observation in the survey may beae
c) It combines the use of simple random samplirt wotential gains in precision
d) Estimates of the population parameters may bgeglafor each sub-population and;
e) Increased accuracy at given cost.
Systematic sampling

Sometimes we might need the sample of trees frdiorest or house in a city. In such case, a
sampling plan is known as systematic random samppéirapplied. According to this method, a list bét
population is prepared on the some basis. For wsarrange the item in numerical, alphabetical or
geographical or any other order. Now the itemssar&lly numbered. The first item is selected atican.
For example, if we want select a sample of 10 tfees 100 trees of a forest by taking evelytkee where
k refers to the sampling interval.
Cluster sampling

It is also known as stage sampling. In the clustenpling method, the population is divided in to
some recognizable subgroups which are called chidiow the random sample of these clusters is m@raw
and all the units belonging to the selected clusterstitute the sample. However it refers to thecedure
which is carried out in several stages. Clusterpiag is widely used for geographical studies ofnga
kinds. When the units are spread over a large gpbgral area, selecting a sampling unit becomes
expensive. The area may be dived into convenidrgrsups called clusters; select a sample of clsisted
collect the data on all units in each of the sel@aiusters. For example, to estimate the cattlpdion in a
district of Haryana state, one may consider thiaga@s of the district as clusters and a random kaofp
villages to collect the data on each farm of tHected villages. Similarly if one wants to condaatopinion
poll of Hyderabad city, then the city may be diddato 20 blocks and from these blocks, 5 blocky ima
taken by random sampling. The inhabitants of tfebécks can be interviewed for their opinion. rege
methods, the cluster should be of small size aachttmber of sample units in each cluster shoulchbee
or less the same.
Multi-Stage Sampling: The four methods we've covered so far -- simplatified, systematic and cluster --
are the simplest random sampling strategies. Int me@d applied social research, we would use sagpli
methods that are considerably more complex thasethenple variations. The most important princhpee
is that we can combine the simple methods descebéder in a variety of useful ways that help ddrass
our sampling needs in the most efficient and effecmanner possible. When we combine sampling
methods, we call this multi-stage sampling.
Non-probability Sampling Methods: non-probability sampling does not involve randosiestion. It
involves personal judgment of the researcher ratiear chance to select sample elements. Somethites t
judgment is imposed by the researcher, while ireottases the selection of population elements to be
includes is left to the individual field workersh&@ decision maker may also contribute to including
particular individual in the sampling frame. Evidgnnon probability sampling does not include edgs
selected probabilistically and hence, leaves amedegf ,sampling errérassociated with the sample. The
most commonly used non-probability sampling methads convenience sampling, judgment sampling,
guota sampling, and snowball sampling.
Convenience Sampling
Convenience samples are sometimes called accidartglles because the elements included in the sampl
enter by ,accidefit It is a sampling technique where samples areir@arom convenient elements. This
refers to happening of the element at the rightek the right time, that is, where and when tii@mation
for the study is being collected. The selectiorihgf respondents is left to the discretion of therinewer.
The popular examples of convenience sampling irec{@) respondents who gather in a church (b) staden
in a class room (c) mall intercept interviews with@ualifying the respondents for the study (dy-tma
guestionnaire included in magazines and (e) pemplhe street. In the above examples, the peopjenoia
be qualified respondents, however, form part ofgample by virtue of assembling in the place whbkees
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researcher is conveniently placed. Convenience lgagng the least expensive and least time consgrafn
all sampling techniques. The disadvantage with enience sampling is that the researcher would have
way of knowing if the sample chosen is represeveatf the target population.
Judgment Sampling: This is a form of convenience sampling otherwisdled as purposive sampling
because the sample elements are chosen sincexpésted that they can serve the research purpbse.
sample elements are chosen based on the judgmantptévails in the researcher's mind about the
prospective individual. The researcher may usevisdom to conclude that a particular individual nieeya
representative of the population in which one tenested. The distinguishing feature of judgmentEang
is that the population elements are purposivelgcetl. Again, the selection is not based on theyt Hre
representative, but rather because they can dffercontributions sought. In judgment sampling, the
researcher may be well aware of the characterisfitise prospective respondents, in order thatntledes
the individual in the sample. It may be possiblattthe researcher has ideas and insights about the
respondent’s requisite experience and knowledgéféo some perspective on the research question.
Quota Sampling: Quota sampling is another non-probability samplib@ttempts to ensure that the sample
chosen by the researcher is a representative bygtsgl elements in such a way that the proportiothe
sample elements possessing a certain charactegstipproximately the same as the proportion of the
elements with the characteristic in the populatiQuota sampling is viewed as two-staged restricted
judgmental sampling technique. The first stage ists10f developing control categories, or quotds, o
population elements. Control characteristics ingahge, sex, and race identified on the basis @ngoht.
Then the distribution of these characteristics he target population is determined. For example, th
researcher may use control categories in thath@erdends to study 40% of men and 60% of womea in
population. Sex is the control group and the pdegas fixed are the quotas.In the second staggyleam
elements are selected based on convenience or @gmdg@nce the quotas have been determined, there is
considerable freedom to select the elements tmddaded in the sample. For example, the researtlagr
not choose more than 40% of men and 60% of womahdrstudy. Even if the researcher comes across
gualified men after reaching the 40% mark, he/sbelavstill restrict entry of men into the sampleldeep
searching for women till the quota is fulfilled.
Snowball sampling: This is another popular non-probability techniguidely used, especially in academic
research. In this technique, an initial group ddpendents is selected, usually at random. Aftengei
interviewed, these respondents are asked to iglemitifers who belong to the target population oériest.
Subsequent respondents are selected based oridimation provided by the selected group membehng. T
group members may provide information based orr tailerstanding about the qualification of the othe
prospective respondents. This method involves fmidha and non-probability methods. The initial
respondents are chosen by a random method andlibecgient respondents are chosen by non-probability
Probability versus non probabilit

BASISFOR NON-PROBABILITY

COMPARISON PROBABILITY SAMPLING SAMPLING

Meaning Probability sampling is |a&on-probability sampling is ja
sampling technique, in which thenethod of sampling wherein,
subjects of the population get pit is not known that which
equal opportunity to be selecteohdividual from the population

as a representative sample. will be selected as a sample.

Alternately known as Random sampling Non-randompdim
Basis of selection Randomly Arbitrarily

Opportunity of selection Fixed and known Not spedifand unknown
Research Conclusive Exploratory

Result Unbiased Biased

Method Objective Subjective

Inferences Statistical Analytical

Hypothesis Tested Generated

************End Of U n It | | I***********

Er.Perumal Manimekalai College of Engineering (PMC Tech), Hosur. 45



BA5202 - Business Research Methods

UNIT -IV
DATA PREPARATION AND ANALYSIS

DATA ANALYSIS AND INTERPRETATION

Data preparation and analysis are essential irrdexpinformation, analyzing the information, and
communicating analysis. The first stage in datdysmais the preparation of an appropriate fronwimch
the relevant data can be collected and coded orraat suitable for entry in to a computer: thisgstas
referred to as data processing. After the collecabthe data has been done, it as to be then $gsedeand
then finally analyzed. The processing of the dat@lves Editing, Coding, Classifying, and Tabulgtend
after all this analysis of the data takes place.
DATA EDITING AND CODING

Authenticity and relevance of a research invesogais based on the assurance of error-free
qualitative reliability of the collected data. Dgieocessing has to be carried out in an appropntener.
Processing comprises the task of editing, codiagsification and tabulation. In spite of a carefilection
by a researcher, there may be a possibility fosrerof omission and commission arising and it isthas
purpose that the process of editing becomes Nagessa

The editor, while examining certain responses ef risspondents, may find some mistakes in the
form of incomplete, vague or irrelevant answershSaconsistent answers have to be eliminated itatdy
and reasonably modified. Further, there should deoom for fictitious data to creep in. Hence tlo&a
has to take care to see that the authenticityefitita is in a perfect shape. For the purposeastification
of the data into meaningful and useful classesptbeedure of coding has to be used. This procedarsd
be advantageous in dealing with the data havingraber of characteristics. Also, a large volume atad
can be processed accurately. Manual processingraadgsis can be carried out by using measuresntfate
tendency, dispersion, correlation regression ahédrastatistical methods if the volume of data is very
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large. In case a researcher is confronted with rg la¥ge volume of data then it is imperative te’'us
computer processing'. For this purpose necessatistgtal packages such as SPSS etc. maybe used.
Computer technology can prove to be a boon becausege volume of complex data can be processed
speedily with greater accuracy
Validity of Data.: Validating and analyzing more variables and casecase the work load of All data
handlers including coding staff, Entry clerks aradadeditors. When there is a combination of pressur
complete the analysis on time and in efficienciestraining and recruiting staff the quality of data
transmitted from the data manager to the analymtsbe questionable. In some cases, Survey have been
planned without including a step to check the cgdn to verify that the data have been planned owmith
including a step to check the coding or to verifgttthe data have been entered accurately.

For Primary data: Prior to using questionnaire to collect datahibd be pilot tested. The purpose of the
pilot test is to refine the questionnaire so tkapondents will have on problems in answering thestijons
and there will be no problems in recording the ditaaddition, it will be able assessment of thegjions’
validity and the likely reliability of the data detted. Preliminary analysis using the pilot tegstadcan be
undertaken to ensure that the data collected wibée investigative question to be answered. Ihitia
should ask an expert or group of experts to commerthe represevtativateness and suitability ostjoes.
As well as allowing suggestions to be made on thuetire of questionnaire , this will help establontent
validity and enable to make necessary amendmeiatstprpilot testing with as group as similar asgible

to the finial population in sample. For any reshgymject there is a temptation to skip the pisting.

For secondary data; Secondary data that fails to provide the infororatihat needs to answer research
guestion(s) or meet objectives will results in iivanswers. Often when it is using secondary datall
find that the measures used do not quite matchethied need. for example , a manufacturing orgéoiza
may record monthly sales whereas researcherstarest in monthly orders. This may cause probldranwv
the analyses is done believing that researcher Fawaed a relationship with sales whereas in faet th
relationship is with the number of orders. Altinaely, it may be using minutes of company meetiag a
proxy for what actually happened, the events bemgprded from a particular view point, often the
chairperson’s. Therefore needs to be cautions éedocepting such records at face value. Unfortynate
there are no clear solutions to problem of measentiin validity. All that one can do is tried toadwate the
extent of the data’s validity and makes ones owaisitan. A common way of doing this is to examinevho
other researchers have coped with this problenmafsimilar secondary data set i n a similar contakt
researcher finds that the measures, while not exae suitable then he can be more certain tiegt whll

be suitable for the research question(s) and abgsctlf they had problems then researcher maybheta
incorporate their suggestions as to how to overciae.

Data entry:

It covers information gathered by secondary or prytmethods to a medium for viewing and manipufatio
Keyboarding remains a mainstay for researchersweeal to create a data file immediately and stoire at
minimal space on a variety of media. However, neteas have profited form more efficient ways of
speeding — up the research process, especiallydesrooding and optical character and mark recagnit
Alternative data entry:

. Keyboarding

. Optical recognition
. Voice recognition
. Digital

. Bar code

Data analysis:

Data analysis is a process of gathering, modelntgteansforming data with the goal of highlightingeful
information suggesting conclusions and supportegsion-making.

Preliminary data analysis

In order to acquire knowledge of the charactesstind properties of the collected data some pnedingi
data analysis are conducted usually before perfaymmeasurement quality assessment or test of hgpisth
Hypothesis testing

Before testing hypothesis it is useful to check abBsumptions underlying the tests and to get antpébr
the data, in order to better interpret the resufltthe tests. Hypothesis testing determines thielitalof the
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assumptions (technically described as null hypathesith a view to choose between two conflicting
hypothesis about the value of a population paramete

Basis ofl Qualitative data analysis Quantitative data anslys

difference

Procedures and | Qualitative analysis has no set rules, pbQuantitative analysis follows agregd

rules rather guidelines are there to support |tbpon standardized procedures and rules.
analysis

Occurrence Qualitative analysis occurs Quantitative analysis occurs only after
Simultaneously with data collection data collection is finished

Methodology Qualitative analysis may very methptikethods of quantitative analysis are
depending on the situations determined in advance as part of the

study design.

Questions Open-ended questions and probing yi®fuecific questions obtain predetermined
detailed information that illuminatesesponses to standardized questions.
nuances and highlights divers it.

suitability More suitable when time and resources &elies on more extensive interviewing
limited.

Bivariate analysis

Bivariate analysis is concerned with the relatiopdbetween Paris of variables(X,Y) in a data s&he
following data analysis situations can be visualjzgepending on the measurement levels of variabids
whether there is any distinctions between indepeinaed dependent variables

For example suppose we wanted to find out if gemdes related to attitudes towards equality betwaen
and women and had measured each variable at thealdevel. The variables are:

Gender: measured as male or female and

Attitudes: measured simply as a “in favour of” or as “opposethender equality.

Bivariate statistical techniques Bivariate analysis is the simultaneous analydigwm variables. It is
usually undertaken to see if one variable, suchjeasler, is related to another variable, perhajisices
towards male\female equality. The bivariate staastechniques include the following:

. Linear correlation

. Simple regression

. Two-way ANOVA.

On the basis of ratio of change directionon the basis the correlation is categorized as:

Linear correlation: the correlation between two variables is sait¢olinear if corresponding to a unit
changes in the value of one variable there is atanh change in the value of the other variablanease of
linear correlation the relationship between thealdes x and y is of the type, y=a+bx ,if a=0, tb&ation
becomes y=bx , in such cases the values of thahlas are in constant ratio.

Non- linear (curvilinear) correlation: the correlation between two variables is saicdéonon-linear or
curvilinear if corresponding to a unit change ie tfalue of one variable dose not change at a aunstte
but at a fluctuating rate.

On the basis of the number of variablesthis category includes:

Simple correlation: in simple correlation we study only two variablsay price and demand.

Multiple correlations: in multiple correlations we study together theatieinship between two or more
factors like production, rainfall and use of ferrs.

Partial correlation: in partial correlation though more than two fast@re involved but correlation is
studied only between two factors and the otheofacire assumed to be constant.

For example, if out of the related variables, sagrks in statistics, marks in accountancy, and mark
English, we study the correlation between the tvawiables, viz., marks in statistics, and marks in
accountancy ignoring the effect of the other vdesbi.e., marks in English , it will be a casepairtial
correlation. On the other hand, when the relatignbktween any two or more variables is studiea tane,

it is a case of sales at a time are studied itlvlh case of multiple correlation. In actual pcast, however,
the study of multiple correlation is not popular.
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Simple regression the dictionary meaning of the term ‘regressianthe act of the returning or going back.
The term ‘regression’ was first used by Sir Frar@g@ton in 1877 while studying the relationshipviegn

the heights of father and sons.

Regression coefficients:

Let 'b’ is the slope of line of regression of Yona¥so called coefficient of regression of Yon Xsaktalled
coefficient of regression of X on Y. It represehetincrement in the values of dependent variable Y
corresponding to a unit change in the value oitdependent variable X.

b= regression coefficient of Yon X =

Similarly, the coefficient of regression of X on Mdicates the change in the value of variable X
corresponding to a unit change in the value ofviréable Y.
b,..= regression coefficient of Yon X =%

F}-
Regression equation:the regression equations express the regressien, IAs there are two regression
lines, so there are two regression equations.
Regression equation of Y on X: following equati@ns usually called the normal equations.
2 ¥Y=Na+ix X

LXY=al Y+ X ¥’
Regression equation of X on Y: following equati@ne usually called the normal equations.
X X=Na+lx v

T XY=l X+ ¥ x°
Two-way ANOVA: The variance in the value of a variable, say dade is studied with references to the
combined effect of two other variables, say effaftsalesmen, and seasons, is called varianceodiveot
variables. Such variances are taken into accoutvtonwvay classification for which also, we are tmduct
the experiments through a number of sample stuBli@sexample, if the combined effect of the salesme
and the seasons on the sales is to be studiedolleeted samples of sales are arranged in theybfoams
as under.

Samples of sales in ‘O00Rs
Salesmen
P Q R S Total
Summer 32 31 29 28 120
Mon soon 36 35 36 21 128
Winter 26 29 28 29 112
Total 94 95 93 78 360

Multivariate analysis

Multivariate analysis is the analysis of the sirao#ous relationship among three or more phenomena.
While in univariate analysis the focus is on theel@verage) and distribution (variance) of the
phenomenon, in a bivariate analysis the focussstofthe degree of relationship (correlation ofartance)
between the phenomena. In a multivariate analyises focus shifts from paried relationship to thereno
complex simultaneous relationship among phenomena.

Uses of Multivariate analysis:

Multivariate analysis (MVA) is based on the stat@k principle of multivariate statistics, whichviolves
observations and analysis of more than one staistiariable at a time. In design and analysis, the
techniques are used to perform trade studies acnodsple dimensions while taking into account, the
effects of all variables on the responses of iistere

Tabulation of Data

Meaning:
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By tabulation we mean, a systematic presentatioruoferical data in columns and rows in accordante w
some salient features or characteristics. Columms @rtical arrangement and rows are horizontal
arrangement. Croxton and Cowden state ‘tB#gher for one's own use or for the use of otherthe data
must be presented in a suitable formit'facilitates comparison. It also facilitates aysas.
Definition:
According to Secrist,Classification is the process of arranging data sequences and groups according to
their common characteristics, or separating themdifferent but related parts.”
Rules of tabulation
1. Table number

A table should be numbered for easy referencedardification. This number if possible, should be
written in the center at the top of the table.
2. Title of the table
Each table should be given a suitable title. It irheswritten on the top of Table. A complete titlas to
answer the questions, what, where, and when irsttaience.
3. Head Note
It is a statement, given below the title and erediois brackets. For example
The unit of measurement is written as a head ot as “in millions” or “in hundreds”
4. Captions or Column Headings

These are headings for the vertical columns. Tinegt be brief and self-explanatory. They have
main heading and sub-headings and must be writtemall letters.
5. Stub or Row heading

These are the headings or designation for thezdwatal rows. The stubs are usually wider than
column headings.
6. Body of the table

The body of the table contains the numerical imfation in the different cells. This arrangement of
data is according to the description of captiors stabs.
7. Footnote

Footnotes are given at the foot of the table kgplanation of any fact or information included et
table, which needs some explanation.
8. Source Note:One should also mention the source of informatiom which data are taken. This may
include the name of the author, volume, page, &ad §f publication.
TYPES OF TABLES.
Based on its purpose, a table is called Generg@gld3erTable or Special Purpose Table. Based orutnder
of characteristics and variables considered, @ tahtalled- Simple Table or Complex Table.
General Purpose Table:General purpose tables are known also as Refef@aiides or Repository Tables.
These are designed for storing information. Thesdables of reference found as appendices. Foablps
given in census reports are of this kind.
Special Purpose Table Special purpose tables are known also as Sumitelnies. These are generally
derived from general purpose tables. These cotgaminformation but highlight any one aspect. Ehfawd
place in the body of the reports. For eg All thaea in this book are of this kind.
Simple Table.Simple tables are the one-way tables based orriteeian of classification. For eg frequency
tables
Complex table: Complex tables are the two-way and the higher otal@les. Bivariate frequency table are
of this kind.
1. Positive correlation

If two variables tend to move together in the salimection, i.e, an increase or decrease in theevalu
of one variable is accompanied by increase or dser®f another variance then the correlation ikdal
positive or direct correlation. For example: Heggahd Weights of a persons, price and demand aiBveo
correlation.
2. Negative correlation If two variables tend to move together in opp®gliirection, i.e, an increase or
decrease in the one variable is accompanied bgaseror decrease of another variable is calledinega
indirect correlationFor example: price and supply .work and energynagative correlation.
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3. Non-linear Correlation: If the ratio of change between two variables isfarm, then there will be linear
relationship between them. The ratio of change betwthe variables is the same, if we plot theséhen
graph, we get a straight line. In a curvilineanmon-linear correlation, the amount of change in wargable
does not bear a constant ratio of the amount ohgdén the other variables. The graph of non-linear
or curvilinear relationship will form a curve

METHOD OF STUDYING CORRELATION
1. Scatter Diagram Method

Let us consider a set paired values of the varixbdéad Y. For example X represent the heights of
persons and Y their weights. Along the horizaticmas we represents the height and along the atgids
The weight plot the values (X,Y) on a graph pamegét a collections of dots. The figure so obtaired
called scatter diagram from the scatter diagram. dAte obtain a rough idea of the correlation between
variables

METHOD OF STUDYING CORRELATION
1. Scatter Diagram Method

Let us consider a set paired values of the vaiaband Y. For example X represent the heights of
persons and Y their weights. Along the horizaticaas we represent the height and along the védida
The weight plot the values (X,Y)on a graph papegéb a collections of dots. The figure so obtaired
called scatter diagram from the scatter diagram. dAte obtain a rough idea of the correlation between
variables.
2. Karl Pearson’s Coefficient of Correlation Karl Pearson (1857-1936) was a great statigtlesgave the
following mathematical formula for measuring thegmidude of linear correlation coefficient betwe&ot
variables. If X and Y are two variable, then therelation coefficienp(X, Y) between them in given by..

y= Cov(x,y) covix.y)= NE XY YXTY = N2XY - 2X2Y
0,0, JNEXZ = (5X)%/NEY2 - (2Y)?
Y_Z_xy =Y \Where x =XX andy=Y-Y

Noo, ' ey
Properties of Correlation
The coefficient of correlation lies between -1 th $ymbolically -K r< 1.
It is the measure of the closeness of a fit inatike sense.
The coefficient of correlation is independent o&fe of origin and scale.
The coefficient of correlation is the geometric med two regression coefficients.
Whenr = +1, then there is perfect positive correlation betwthe variables.
Whenr = -1, then there is negative correlation betweervérables.
Spearman’s Rank coefficient of Correlation

Rank correlation is application only individualsaovations. The results we get this method is only

an approximate one, because under ranking methgiharvalue are not taken into account. The fomanul
for spearman’s rank correlation which is denotedpby

2
0= 1- 622D
N(N--1)
Wherep = Rank Correlation Coefficient
D? = Sum of square of the difference of two ranks
N = Number of paired observations

MULTIVARIATE ANALYSIS
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It is the analysis of the simultaneous relationsdnpong three or more variables. In a multivariatalgsis,
the focus shift from paired relationships to therenoomplex simultaneous relationships among three o
more variables.
The multivariate technique can be broadly classifes dependence technique or interdependence
techniques.
Dependence techniques are appropriate when onermr variables can be identified as dependent Mariab
and the remaining as independent variables.
In the interdependence techniques the variables@relassified as dependant or independent.
Multivariate statistical techniques:
Multivariate statistical techniques can be broadifined as ‘a collection of producers for analyzthg
association between two or more set of measurentesitsvere made on each object in one or more sampl
of objects”. In inter-dependence technique, thealdes are not classified as dependent are indepénd
rather, the whole set of inter- dependent relah@ssare examined.
Dependence techniques
Multiple regression analysis: multiple regression analysis represents a logg&tnsion of two variables
regression analysis. Instead of s single independerable, two or more independent variables aedito
estimate the values of a dependent variable. Howéwe fundamental concepts in the analysis rersame.
Discriminate analysis: discriminate analysis techniques are describedthgy number of categories
possessed by the creation variable. When theionteariable has two categories, the techniquen@an as
two- group discriminate analysis. When three oremzategories are involved, the technique
Is known as multiple discriminate analysis
MANOVA: multivariate analysis of variance (MANOVA) is sify@an extension of the univariate analysis
of variance. In analysis of variance, we examine ¢ime metric dependent variable with the grouping
independent variable. Analysis of variance failedmpare the group when the dependent variablesiec
more than one dependent metric variable.
Inter- dependent variable:
Multi- dimensional scaling (MDS)
Factor analysis
Cluster analysis
Conjoint analysis. conjoint analysis attempts to determine the negdatimportance consumers attach to
salient attributes and the utilizes they attactth® level of attributes. This information is dexdvéom
consumer’s evaluations of brands, or brand protiteaposed of these attributes and their levels

FACTOR ANALYSIS

It is a multivariate statistical technique thatused to summarize the information contained inrgela
number of variables into smaller number of subseetctors. The purpose of factor analysis is topsify
the data with factory analysis there is no distorcbetween dependent and independent variabliesrrall
variables under investigation are analyzed togdth&tentify underlying factor.

There are two objects of factor analysis:-

1. It simplifies the data by reducing a large nuntifevariables to a set of a small number of vdesb

2. It analyses the interdependence of interrelatigmamong a total set of variables.

Factor analysis is an appropriate technique in eémze the variables have a high degree of Intesiadion.

DISCRIMINATE ANALYSIS

* It is a multivariate technique used for predigtigroup membership on the basis of two or more
independent variables. A discriminate function isegression equation with a dependant variable that
represents group membership. This function maxyrdiicriminates between members of the groupll# te
us to which group each member probably belongs.

* It can be used to assign individual to groupghenbasis of their scores on two or measure. Froreet
scores the best composite score based on leastesqsacalculated. Then the higher R2 is the better
predictor of the group membership.

* One can use discriminate analysis to classifgabjinto two groups (ie.) success, failure, défandn-
default.
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* In discriminate analysis a scoring system is usedthe basis of which an individual is classifiesl
category.
» Suppose an individual is 25 years of age earrsnanal income of Rs.60000/- and has undergonealorm
education for a period of 17years. Each of thre@bkes is given a weight indicating its relatineportance.
Y=dependant variable.
* A certain limit is fixed of the value of y belowhich all values will be classified in Group | atige others
in Group Il. The values of bl, b2 and b3 indicdteirt importance. The numerical value of y can be
transformed into t probability of the individualibg credit worthy.
* It may be noted that in the linear discriminake “b” co-efficient are similar to the regressmmefficient.
However the main difference is that while the regien co-efficient are used to predict the valuehef
dependant variable. The discriminate co-efficiaet @sed to classify correctly as many individuabbject
as possible.

CLUSTER ANALYSIS

» The basic idea of cluster analysis is to groaplar objects together.

* A cluster is consists of variables that have haginrelation with one another and comparatively low
correlation with variables other clusters.

* The objective of cluster analysis is to determioev many mutually and exhaustive groups or clsster
based on the similarities profiles among entitieally exist in the population and then to state the
composition of such groups.

* There are two approaches to clustering. Hieraadland Non-Hierarchical.

* Hierarchical clustering can start and divide amne cluster and divide and subdivide them ualil
objects are in their own singly object cluster.sTisi called the top-down or decision approach.

* In contrast the bottoms up or agglomerate appraan start with each object in its own cluster and
systematically combine cluster until all objects ar one cluster.

* When one object is associated with another iluster, it remains clustered with that object.

» The non-Hierarchical clustering differs from diersng only in that it permits objects to leave ahester
and join another as clusters are being formeceiicthstering criterion is improved by doing so.

* Instead of using the tree like construction pssctound Hierarchical clustering, cluster seedsuassl to
group objects within a pre-specified distance efs¢bheds. Cluster seeds are initial centroids dirgigoints

of the cluster.

* Hence in this approach a cluster center is ihjtselected and all objects within apre-specifieceshold
distance are included in that cluster.

Multiple regression and correlation: Multiple regression analysis represents logicdkersions of two-
variable regression analysis. Instead of a singlependent variable, two or more independent Viasadre
used to estimate the values of a dependent varibdlieever, the fundamental concepts in the analysis
remain the same.

MULTIPLE REGRESSION

When there are two or more than two independenahias, the equation describing such a relationship
the multiple regression equation. In this situatio@ results are interpreted as

Y=a+ bl x1+ b2 x2

X1, x2 = independent variable y = dependent vagiabl

a, b1, b2 = constant

The constant can be solved by solving the followeggation

* The no of normal equation would depend upon thmber of independent variable. If there are two
independent variables, then three equations, rethee three independent variable then four equsitamd
SO on are used.

* In multiple regression analysis the regressiotefticient (b1, b2) become less reliable as therglegf
correlation between the independent variable (¥1,x2
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* If there is high degree of correlation betweetejpendent variables. We have what is commonly dbestr
as the problem of multicollinearity. In such a aition we should use only one set of the independent
variable to make our estimate.
» Adding a second variable say x2 which is coreslawith the first variable say x1 distorts the eslwf the
regression co-efficient.
» The main objective in using this technique igtedict the variability the dependent variable ldage its
covariance with all the independent variables.
We can predict the level of the dependant varidimeugh the multiple regression analysis model mitree
levels of independent variables.
Combine cluster until all objects are in one cluste
* When one object is associated with another iluster, it remains clustered with that object.
» The non-Hierarchical clustering differs from diersng only in that it permits objects to leave aheaster
and join another as clusters are being formeceifcthstering criterion is improved by doing so.
Multiple correlation analysis: multiple correlation analysis is part of the mukipegressions analysis, and
under normal circumstance there is no need foparaée programme or algorithm. The multiple cotrefa
programmes is therefore used, when the primaryidataavailable, and analysis has to begin witly timé
correlation matrix being available. The results duwed by this programme are therefore the partial
correlation coefficient, the partial standardizedrrelation coefficient, and the multiple correlatio
coefficients. The programme also conducts step-dedetion until only one independent variable reraali
Properties of Multiple correlation

. The coefficient of a multiple correlation has a r@mnof useful properties some of which may be
cited here as under.

. It values range between 0 andl and it never resuétsiegative. thus,<R=1

. The position of the subscripts to the right of tthet does not make any differences. Thus,
Ry73=Ry3;, aNtRy 153 =R 341 =R; 431

. If r;,=0andr,;=0, thenk,,;=0 and vice versa.

. The square of the coefficient of a multiple cortiela gives the coefficient of a multiple

Explained variation

determination. ThusR * = = Coefficient of multiple determination.

Total variation
Applications of Statistical Software for Data Analysis Statistics is the science of making effective oke
numerical data relating to groups of individualsegperiments. It deals with all aspects of this|luding not
only the collection, analysis and interpretatiorsoth data, but also the planning of the collectibdata, in
terms of the design of surveys and experimentdifioaal or manual method takes lot of time. Wherea
statistical software makes the statistical analysse simpler and accurate result

Multidimensional scaling (MDS) is a means of visualizing the level similarity of individual cases of a
dataset. It refers to a set of relatedinationtechniques used information visualizationin particular to
display the information contained indestance matrixIt is a form ofnon-linear dimensionality reduction
An MDS algorithmaims to place each objectNadimensionakpace such that the between-object distances
are preserved as well as possible. Each objebeis assignedoordinatesn each of thé\ dimensions. The
number of dimensions of an MDS pNtcan exceed 2 and is specifiggbriori ChoosingN=2 optimizes the
object locations for a two-dimensiorsdatter plat

STATISTICAL SOFTWARE1.SAS/STAT: SAS/STAT software is designed for both specializedl
enterprise wide analytical needs. SAS/STAT softwamides a complete, comprehensive set of toas th
can meet the data analysis needs of the entir@iaajeon.

Analysis of variance: Balanced and unbalanced designs; multivariate asisalyf variance and repeated
measurements; linear and nonlinear mixed models.

Mixed models

Linear mixed models.

Nonlinear mixed models.

Generalize linear mixed models.

Regression
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Least squares regression with nine model selet¢idmiques, including stepwise regression.
Diagnostic measures.
Robust regression; Loess regression.
Nonlinear regression and quadratic response sunfackels.
Partial least square
Categorical data analysis
Contingency tables and measures of association.
Logistic regression and log linear models; geneealilinear models.
Bioassay analysis.
Generalized estimating equations.
Weighted least squares regression.
Exact methods.
Bayesian analysis
Bayesian modeling and inference for generalizegblirmodels, accelerated life failure models,
Cox regression models and piecewise exponentiaktaod
General procedure fits Bayesian models with anlyitpgiors and likelihood functions.

Multivariate analysis

Factor analysis; principal components; canonicaretation and discriminate analysis; path analysis;
structural equations.

Survival analysis: Comparison of survival distributions; acceleraedure time models; proportional
hazards models.

Psychometric analysis Multidimensional scaling; conjoint analysis withariable transformations;
correspondence analysis.

Cluster Analysis Hierarchical clustering of multivariate data astdnce data; disjoint clustering of large
data sets; nonparametric clustering with hypothtesits for the number of clusters.

Nonparametric analysis

Nonparametric analysis of variance.

Exact probabilities computed formany nonparamestiadistics.

Kruskal-Wallis, Wilcoxon-

Mann-Whitney and

Friedman tests.

Other rank tests for balanced or unbalanced oneewéyo-waydesigns.

Survey data analysis

Sample selection; descriptive statistics and

t -tests; linear and logisticregression; frequetadye analysis.

Multiple imputation for missing values

Regression and propensity scoring for monotoneinggsatterns.

MCMCmethod for arbitrary missing patterns.

Combine results for statistically valid inferences.

Study planning:Power and Sample Size application provides interfac computation of sample sizes and
characterization of power fort -tests, confidenteivals, linear models, tests of proportions atk rtests
for survival analysis.

STATA: Stata is a complete, integrated statistical paeskifigt provides everything you need for data
analysis, data management, and graphics. Statat isoid in pieces, which means you get everythiog y
need in one package without annual license feds. ¥h adds many new features such as multiple
imputations, factor variables, generalized methbanoments (GMM), competing-risks regression, state-
space modeling, predictive margins, Variables Managd more.Find out more about these featuresratNe
in Stata 11.

Fast, accurate, and easy to us&Vith a point-and-click interface, an intuitive corand syntax, and online
help, Stata is easy to use, fast, and accuratecgtification results and FDA document compliafhce
details). All analyses can be reproduced and doateddor publication and review.
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Broad suite of statistical capabilities Stata puts hundreds of statistical tools at ylgertips, from
advanced techniques, such as survival models wiliityf dynamic panel data (DPD)regressions,
generalized estimating equations (GEE), multileméted models, models with sample selection, mutipl
imputation, ARCH, and estimation with complex syngamples; to standard methods, such as linear and
generalized linear models (GLM), regressions witbund or binary outcomes, ANOVA/MANOVA,
ARIMA, cluster analysis, standardization of ratesse-control analysis, and basic tabulations andrsary
statistics.
Complete data-management facilitiesStata’'s data-management commands give you comgbetieol of
all types of data: you can combine and reshapeséi@stamanage variables, and collect statisticssacro
groups or replicates. You can work with byte, imedong, floats, double, and string variablest&tso
has advanced tools for managing specialized dath s survival/duration data, time-series data,
panel/longitudinal data, categorical data, multipiputation data, and survey data.Explore all Git&8$
capabilities.
Publication-quality graphics: Stata makes it easy to generate publicationyydaistinctly styled graphs,
including regression fit graphs, distributional slotime-series graphs, and survival plots. Witle th
integratedGraph Editor you click to change anythabgut your graph or to add titles, notes, linesves,
and text. You can choose between existing grapgbssty create your own.

UNIT-V
RESEARCH REPORT

According to Lancaster, “A report is a statement of collected and coesed facts, so drawn-up as to give
clear and concise information to persons who atealready in possession of the full facts of thejsct
matter of the report.

A research report is a written document specifyiitng purpose, scope, objective(s), hypothesis,
methodology, findings, limitations and finally renmendation of a research project to others.
Characteristics of research report:

Accuracy: information presented in reports should be adeuda accurate information may often land the
managers in trouble. The report must present irdtion as accurately as possible.

Simplicity: A report should be complete in simple. This wobklp in arriving at descision quickly and
easily

Clarity and completeness the report should be complete in all respectsr&lshould be no room for
ambiguity.

Brevity : executives do not find sufficient time to readdéhy reports. Therefore, the report should briefly
reflect the essential points.

Appearance: the arrangement, organization, forragbut and make-up of a report should be pleasm a
as far as possible, eye-catching.
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Comprehensibility and readability: reports must be easy to read and understand. hhest avoid
technical languages as far as possible. The wmitest present facts through elegant and grammaticall
correct English
Reliability : reports should be reliable and should not craaterroneous impression in the minds of readers
either due to oversight or neglect.
Economy: report writing should not be a costly exercisee Trhost economical methods and standard
guality must be employed while conveying the matter
Timelines. to be useful and purposive , report should reteh readers well in time. Any delay in
submission of reports makes the preparation ofrte@ofutile exercise and sometimes obsolete too.
Logical content: the content of the report must be presented agigdél manner. The facts must be reported
in an unbiased manner. Distinctive points must beHr explanatory heading and sub-headings.

Different types of research report

Technical report:In the technical report the main emphasis is onte¢hods employed,assumptions made
in the course of the study,the detailed presemaifdhe findings including their limitations andpporting
data.A general outline of a technical report caadp&llows:

Summary of results: A brief review of the main findings just in two three pages.

Nature of the study: Description of the general objectives of study,nfatation of the problem in
operational terms, the working hypothesis, the typ@&nalysis and data required, etc.

Methods employed:Specific methods used in the study and their linaites. For instance, in sampling
studies we should give details of sample design sample size, sample selection, etc.

Discussion of data collected, their sources, charatics and limitations. If secondary data ared,gheir
suitability to the problem at hand be fully assdsda case of a survey, the manner in which dateewe
collected should be fully described.

Analysis of data and presentation of findingsThe analysis of data and presentation of the fo&liof the
study with supporting data in the form of tabled aharts be fully narrated. This, in fact, happenbe the
main body of the report usually extending over savehapters.

Conclusions A detailed summary of the findings and the polioyplications drawn from the results be
explained.

Bibliography: Bibliography of various sources consulted be preg@nd attached.

Technical appendicesAppendices be given for all technical matters netato questionnaire, mathematical
derivations, elaboration on particular techniquarmdlysis and the like ones.

Index: Index must be prepared and be given invariably in tpeneat the end.

The order presented above only gives a general afighe nature of a technical report; the order of
presentation may not necessarily be the same thetechnical reports. This, in other words, meaasthe
presentation may vary in different reports; eves different sections outlined above will not alwéesthe
same, nor will all these sections appear in any tiquéar report.

It should, however, be remembered that even iclanieal report, simple presentation and ready alksdity

of the findings remain an important consideratiod @s such the liberal use of charts and diagrams i
considered desirable.

Popular Report; The popular report is one which gives emphasissionplicity and attractiveness. The
simplification should be sought through clear wagti minimization of technical, particularly mathemal,
details and liberal use of charts and diagramgaétitve layout along with large print, many subhiegsd,
even an occasional cartoon now and then is anctifeacteristic feature of the popular report. Besidn
such a report emphasis is given on practical aspmatl policy implications. We give below a general
outline of a popular report.

Interim report: When there is a long time lag between data cadlecnd presentation of the results as in
the case of a sponsored project, the study mayittesggnificance and usefulness and the sponsgraisa
lose interest in it one of the most effective wayavoid such eventualities is to present an imtegport.
Summary report: a summary report is generally prepared for thesamption of the lay audience, viz., the
general public. the preparation of this type oforeis desirable for any study whose findings drgemeral
interest. It is written in non-technical, simplad¢mage with a liberal use of pictorial chartsuktjcontains a
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brief reference to the objective of the study,nigjor findings and their implications. It is a shoport of
two or three pages. Its size is so limited as telble for publication in daily newspapers.
Algorithmic research report: there are problems. Viz., production schedulingl, Jupply chain
management, line balancing, layout design, podfolanagement, etc., which exist in reality. Theusoh
for each of the above problems can be obtainedugiir@lgorithms. So, the researchers should come out
with newer algrothtims or improved algorithms fanch problem. For a combinational problem, the
researcher should attempt to develop an efficientiktic. The algorithmic research report can lassified
into the following categories;
Algorithmic research report for combinatorial prexol
Exact algorithmic research report for polynomiallgem.
Content of research reports
There is on one best structure for all report. Heevethe physical structure can be employed toterea
desirable emphasis and clarity. The use of widphced paragraphs, varied margins, separated hsading
different type of sizes, and colors- all make isgible to emphasis major points and to clarifydbguence
and relationship of ideas.
Title page: the title page should indicate the topic on whikbk teport has been papered- the person or
agency, who has papered it, the person or agenoyhas prepared it, the person or agency for whdrast
been prepared and the data of submission (or coimmlef the report. If it is intended for the attaent of
some degree it should also be specified on tittgepa
Table of content: the table of contents is an outline of the ordethe chapters, sections and sub-sections
with their respective pages. If report includesuaber of charts, figures, tables, maps, diagrant gaaphs
etc., a spate table for category would immedidialpw the table of contents.
Foreword: this section serves to introduce the reader tadkearch project. It should give the background
of the problem (eg., how and when it come into texise):the importance of the problem: the various
dimensions of the problem, and whether any previesgearch was done that is pertinent to the specifi
project being reported.
Statement of objectivesthe specific objectives of the report need tesbeforth clearly. The reader must
know exactly what the report covers. If the patacyroject is part of a large problem, it is dable to state
the overall problem and the problem solution prec&ometimes it may even be wise to provide some
background information on how the problem arosewanalt previous research work, if any, has beenezhrr
out. If such information will help in understanditige report, it should be furnished: but it sholokdkept as
brief as possible.
Literature review; the review is a careful examimatof a body of literature pointing towards thesamer to
the research question. Literature reviewed typycalhcludes scholarly journals.scholoary books,
authoritative database and primary sources. Sorastiitnincludes newspapers, magazines, other books,
films, and audio and video taps, and other secymiizia
Bibliography and references; the bibliography corgdahe detailed information on books, journals aticer
materials, showing the title of the books/ reparsed in the preparation of the reports, names thfoas,
publishers, the year of publication and, impossilbhee page numbers.A references list is a subset of
bibliography including details of all the citationsed in a literature survey and elsewhere in ésearch
report, arrangement in alphabetical order of tkenames of the author.
Readability:
sensitive writers consider the reading ability loéit audience to achieve high readership. One &éairo
high readership more easily if the topic interéstsreaders and is in their field of expertiseadidition, he
can show the usefulness of the report by pointmighow it will help the readers. Finally, he canteat a
level that is appropriate to the audience’s readinigjties. To test writing for difficulty level,3e a standard
readability index. The flesh reading ease scoregya/score
Between Oand 100. The lower score, the harder rahisrto read. The flesh — Kincaid grade level and
gunning’s fog index both provide a score that cspomds with the grade level needed to easily read a
understand the document. Although it is possiblecdtrulate these indexes by hand , some software
packages will do it automatically . The most soptéded packages allow specifying the preferredliren
level. Words that are above that level are highédho allow choosing an alternative.adcovates
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Of readability measurement do not claim that aitten material should be at the simplest levelsguas.
They argue only that the level should be appropiiat the audience. They point out that comic bsakres
about 6 on the gunning scale (i.e ., a person withixth-grade education should be able to read that
material). Time usually score about 10, while théatic is reported to have a score of 11 or 12tevial
that score much above 12 becomes difficult forghklic to read comfortably.such measure obvioushg g
only a rough idea of the true readability of a mtpgood writing calls for a veriety of other dkito enhance
reading comprehension.
Comprehension: good writing varies with the writing objective e®earch writing is designed to convey
information of a precise nature. Avoid ambiguityiltiple meanings, and allusions. take care to cadbs
right words — words that convey thoughts accuratdgarly and efficiency, when concepts and comsgrace
used, they must be defined, either operationallgescriptively. words and sentences should be wéref
organized and edited. Misplaced modifiers run rampa carelessly written reports. Subordinate ideas
mixed with major ideas make the report confusingetaders, forcing them to sort out what is impdrtard
what is secondary when this should have been danthém. finally , there is the matter of pace.&mc
defined as: the rate at which the printed pagegptesnformation to the reader.
Research report format
Introduction: there is no one best format for all reports. Hosvevthe physical format can be employed to
create desirable emphasis and clarity. The used#lyspaced paragraphs, varied margins
Title of the report : the title page should indicate the topic on wihite report has been prepared-the person
or agency who has prepared it, the person arecggen whom it has been prepared and the date of
submission (or completion) of the report. The topiche study be defined in specific, self- exptana
terms and the title should not be too long.
The title of the report should succinctly indicatleat the study is all about. For example,
A study of customer satisfaction indicates wit fizza hut at sunshine city, lllinois.

. Factors influencing the burn out of nurses in Menhospital.

. Factors affecting the upward mobility of women ataunting firms.

. A study of portfolio balancing and risk managemarntvestment firms.

. The first two project will relate to applied resear whereas the last three will be in the realm of

basic research. In addition to the title page imtlicate the name of the sponsor of the study nmaes of
the researchers and their affiliations, and the déthe final report.

Table of content and chapterisation

The table of content is an outline of the ordethef chapters, sections and sub-sections with tbsjrective
pages. If report includes a number of charts, ggutables, maps, diagrams and graphsetc., a tepaivke

for each category would immediately follow the wldontents. The section lists all the main chapter
headings and the essential sub-heading in eachtiv@tbppropriate page numbers, against each.iStirg|

of main chapters is generally preceded by someanuredries like preface or acknowledgement, list of
tables, list of figures, abstract or synopsis drartrespective pages in small roman numbers dened at

the end by appendices, and indexes.

Content should neither be too detailed, nor shaulde too sketchy. The table of contents serves as
important purpose in providing an outline of thetamt of the report. The capitalized title ‘congrghould

be the central heading of the page and the camthiword CHAPTER’ and’PAGE’ should lead to the
number of chapters and those page respectivelyhenleft and right margins. An example has been
.Chapterisation means scanning of the entire proggen-up by the learner . the subject of theqmtois to

be divided into different parts, arrange them systematic way and mention which aspect of the walk

be studied in which chapter. It should be so pldrithat one chapter will seem to be a continuatiothe
pervious one. The last chapter will contain an ysislof the data/facts collected in the previousptér and
interpretation of the same to arrive at a condgion

Content of chapter:

Content of chapter consists of the contents olviddal chapter in more detail, the topic which goeng to
discuss in the chapter. Sometime objectives ofhiegrthe chapter are also mentioned in the corént
chapter . while table of content contain outlindsower chapter. A working content of chapter previd
information about the sequence of topic in the tdragr flow of idea in the chapter. The contentlodpter ,
writing outline formally lists the sequence of icpa way that is hierarchical and logically exhaes A
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system of text heading and sub-headings, on ther didind, is functional and natural for learningubjsct
rather than for expressing a from. Heading in detabntent chunk information in a way that telladers
what to learn. The content of chapter thus helpgé¢lader to construct meaning from text.

Executive summary:

The executive summary provides the reader with \aar @vise of the report’s essential informationisit
designed to be read by people who will not haveeta the whole report or are deciding . if thinesessary

: therefore , in executive summary one needs tasaypuch as possible in the fewest worlds. Thewgixec
summary should briefly outline the subject mattdre background problem,and the scope of the
investigation , the method of analysis, the imparfandings arguments, and important issues thse o the
discussion, the conclusion and recommendations.ekkeutive summary should not just be an outline of
the points to be covered in the report with no ilefathe analysis that has taken place or conolushat
have been reached.

Need of executive summary:

The executive summary is the research report iniature. it should be logical, clear, interestingtan
exciting. A reader should be able to read through four or five minutes and understand. The ekgeu
summary should be more than two pages long. Thieefiait goes past that point. The less it qualiissan
effective executive summary. If capturing an entegsearch in two pages or less, sounds like atdér, it

is , in fact , it is probably the most difficult paf the report to write. That is because it isialsy more
difficult to write concisely than it is to write &ngth . the executive summary should sever skparpose,
both for researcher and for readers of the busiplassfor researcher, it should be accomplish thiewing

Crystallises the thoughts since the executive summary is the research répaniniature, it contains the
report’s highlights, its key points . to write areeutive summary , focus on the issues that aret mos
important to the research’s success- past andefdnd set aside those matters that are tangential.

Sets priorities the executive summary, like the research repsitbuld be organized according to the item *
order of importance. Writing it forces researcteepick and choose from among the many points tretem
researcher report and decide on their order of rtapoe.

Provides the foundation of the full plan:once researchers have written a version of theutxe summary
researchers have made the process of writing trerplich easier. Suddenly , it has provide withka-taff
point for each section to the plan. The four oefsentences that summarizes the means of making the
product or providing the service give the basisthat section of plan ,. It is much easier to begriting
with something on the page than it is to begin wité blank page.for readers , the executive sumimsar
usally the first stop in the reading process.( #asume that the executive summary is at the v&ginhing

of the report and that the reader goes from to baitkcan control the former, but not the latteome
investors, e.g., turn first to the foundders’ resuend others to the marketing section).

Writing the report :

Once the outline is complete, decision can be nwedthe placement of graphics, tables, and chaesh E
should be matched to a particular section in théineu While graphics might be added later or table
changed into charts, it is helpful to make a fapproximation of the graphics before beginning tatey
Each writer uses different mechanisms for gettimayghts into written form. Some will write in longand,
relying on some one else to transcribe their pnoeword — processed format. Others are hapmesbnt

of a word processor, able to add, delete, and reeggons at will. Whichever works in the best apgtoto
use.

Computer software package check for spelling erami provide a thesaurus for looking-up alternatife
expressing a thought. A CD-ROM can call upto 2Qiwaé oxford English dictionary, be livered to be th
greatest dictionary in any language. Common wordusion( there for their, to for too, or effect faifect)
will not be found by standard spelling checkersvaated programs will scrutinize the report for gnaan,
punctuation, capitalization. Doubled words, trarsgubletters, homonyms, style problems, and reatjabil
level. The style checker will reveal misused waadd indicate awkward phrasing.

Role of audience:

In any writing situation, the audience has a rbi&e actors in a drama. Audience members playrg pa
using the document as a ‘script”. They performacafter receiving the information in the documé@itose
who take the most active role are users or decisiaRers. Users need a document that gives specific
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instructions for physically carrying- out a proceBgcision — makers need denouements that give them
information they can use to come to an informedisiee. A good writer changes documents to
accommodate different audience roles. The topia (emen the sub-topics) may be similar, but the
documents will be quite different because of thféedgnt roles of the intended audiences. To deteenthe
audience’s role, ask these questions:

Who will read this documents? : The audience could be a single person (superyisorsmall
group(members of a committee), or a large group(édaders of a user manual). Sometimes the research
has both a primary audience, the person to whoaddeess the document, and a secondary audieneg, oth
people who could read it for information but notmediate action.

What is the audience’s need?why is the reader concerned with the content efdbcuments?. It may be
assured that the matter should serve the purpaswHich they were papered. It needs to be aware of
possible problems so that it can keep the custtwagpy with the product and with the

Company ‘s service. It must use that informatiordiffierent ways with various people- the customed a
other people in the company. In shot, it needsrtftemation to help in carrying- out job responéitas.

How does the writer's goal fulfill the audience’s eed?: As a writer , the basic goal is to enable the
audience to act .one can do so by creating a $pevdssage that has a specific purpose. One needs t
answer two questions:

What is basic massage?

What is the purpose?

In general, the massage is the basic facts thands®s wants to present : the purpose is to inforstruct,

or persuade the audience. The combination of thagwoal. For example, if the goal is to inforne tleader

of the result of a survey. The researcher shouitt\varmemo that enables the reader to find theecbdata.

If the goal is to persuade. The reader to act @eréain manner because of the data , the reseashbald
write report that clearly points out the significarof the data and the action they support.

What is the audience task?what will the reader do after reading the docurdrttis is why the audience
is involved in the situation. This involvement dave many factors, but a key one is a need fornmtion
that will allow the reader to carry out a task deded by a role.

Is there more than one audience?: sometime a dodums more than one audience. In these situatioms
researchers must decide whether to write for tiragyly or the secondary audience. The primary aweien

the person actually addressed in the document.cAnsiary audience is someone other than the intended
receiver who will also read the document. Often tegearcher write with such a reader in mind. The
secondary reader is often far form the writer,let locument must be formal. The following two rapée
show a writer changes a document to accommodatepyiand secondary audience.

The proper pace in technical writing is one trébles the reader to the reader to keep his mamkiing

just a fraction of a second behind his eyes agaé along. It logically would be slow when the mmi@tion

is complex or difficult to understand : fast whee tinformation is straightforward and familiar .tife
reader's mind lags behind his eye, the pace is tbach information per sentence. By contrast, sparse
writing has too few significant idea per sentenbfiters use a variety of methods

To adjust the pace of their writing:

Use sample white space and wide margins to crgadsitive psychological effect on the reader.

Break large units of text into smaller units witieading to show organization of the topics.

Relive difficult text with visual aids when possbl

Emphasize important material and deemphasize dacprmaterial through sentence construction and
judicious use of italicizing , underlining, capitation, and parentheses.

Repeat and summaries critical and difficult ideaghst the readers have time to observe them.

Tone:

proper use of tone is essential for better readiferts . this highlights the attitude of the writhe reflect

his understanding of the reader . the report shmale tactful use of details and generalizatiabshould
focus on facts and not the opinions of the wrildre report should make use of passive voice aadar
possible and should avoid the use of first perd®acommaditions should not undergo any sort of
alternations to give them a positive image. Revieg/writing to ensure the tone is appropriate. fidssler
can, and should be referred to, but researcherddlawoid referring to themselves . one author sitbat

the “application of the ‘you’ attitude.. makes timiassage sound like it is written to the reader,seot by
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the author. A massage prepared for the reader gersiacerity, personalization, warmth, and involesrn
on the part of the author”. To accomplish this,reeaegative phrasing and rewrite the throught pasdjt
Do not change the recommendation or the findingm#&ke them positive. Instead , review the phrasing.
Which of the following sounds better?

End users do not want the information system depart telling them what software to buy.

End users want more autonomy over their computiéwarce choices.

The massage convey the same information , butdbigiye tone of the second message does not pignrea
from the information system department on the defec

Final proof:

final editing of the draft should be taken-up afiegap of atleast a day. This helps in identifyingistakes ,
if any better and correcting the mistake . finaitiad requires questions to be answered pertaitonthe
organization , contextual and layout of the firgpart . this can be done a couple of times andithgoét the
report with a different focus each time. The exmeusummary follows the final stage of editing.idt
helpful to put the draft away for a day before dpihe final editing. Go to the beach, ride a bieyicl the
park, or see a movie- do anything that is unrelédetthe research project. Then return to the regadtread
it with a critical eye. Does the writing flow smbbt? Are there transitions where they are needsdfid
organization apparent to the reader? Do the firglargl conclusions adequately meet the problermstate
and the research objectives? Are the tables amhigsadisplaying the proper information in an etsyead
format? After assuring that the draft is completate the executive summary.

Ethics in research:

The field of researcher nowadays is a prominend foencern. With the increase in the popularityttoeé
field there are various new trends entering intoftéld. Ethics is used to be followed while undkmg the
process of research. Certain issues needed totisedered widely while undertaking any kind of sé .
theses issues range from the issues of personeéwoto the issues of social concern. Researchenscd
always tactful or candid with subject when theytkeir studies . for example , questions in fieldveys
may be perceived as embarrassing by respondenés @n invasion of privacy. Also , researchers in
laboratory studies have been known to deceive gyaatits about the true purpose of their experiment
because they felt deception was necessary to getshresponses.

Ethical behavior of research:

Ethical issues in business research are more iaotoday than ever. A number of ethical issues are
present in the practice of business research. €thidefined as a field of inquiry into determininghat
behaviors are deemed appropriate under certaiomstances, as prescribed by codes of behaviomatkat
set by society. How one responds to ethically sessituations depends on his philosophy- deogiplar
teleology. several organizations in the researdhstry have codes of ethical behavior for bothelosi and
suppliers of research. Sagging is illegal. Fruggmgery unethical. Ethical issues includes in agsle
integrity, treating others (buyers, suppliers, public, and respondents) fairly. Respondent fasriesues
include deception, confidentiality, and invasiorpaivacy. Unassociated telephone calls and e-rpaifrsare

an invasion of privacy. Researcher companies, fagdd a declining pool of willing respondents ineth
general public , will rely more heavily on recraogi their own panel members. It is believed that by
recruiting and maintaining their own panels of mggpents, research companies will come to value thei
“panel equality” and it is seen even fairer treattma respondent in the future.

There are many ways a society may prescribe waatedunwanted behaviors. In business. If there are
practices that are not illegal but are neverthetissight to be wrong, trade associations or prajass
organizations will often prescribe a code of ethimhavior . this has been the case in marketinly arore
specifically, in marketing research . the Americaarketing associatiomfvw.marketingpower.coimn The
council of American survey research organizationg\.casro.oryy and qualitative research consultants
associationswww.qrca.com all have codes of ethics.

Codes of ethics

Several associations have code of ethics. Howeaéngst all of these different organizations havdes
which address the following areas:
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. Prohibiting selling ( sugging) or fund-raising (@wing) under the guise of conducting research:
. Maintaining research integrity by avoiding misreggetation and omission of pertinent research data
. Treating outside clients and suppliers fairly.

Subjectivity in research:

subjectivity refers so that the results are redearcdependent. Different researchers may readarelift
conclusions based on the same interview. In cantvasen a survey respondent provides a commitment
score a quantitative scale, it is thought to bearabjective because the number will be the sammatter
what researcher is involved in the analysis. Suivjég guides everything from the choice of topiat one
studies, to formulating hypotheses, to selectinghodologies, and interpreting data . in qualitative
researchers counterpoise subjectivity and objegtivi

Objectivity is said to negate subjectivity sinceahders the observer a passive recipient of eatern
information, devoid of agency. And the researchextdjectivity is said to negate the possibility of
objectivity knowing a social psychological worldhd investigator’s values are said to define theldvibrat
is studied. One never really sees or talks abauibrid. Per se. one only sees and talks about what one’s
value dictate.

A world may exist beyond values, but it can neverkmown as it is, only as values shape our
knowledge of it. Subjectivism is often regardedhaessine qua non of qualitative methodology however, this
is untrue. Qualitative methodology has an objestistrand as well. Objectivism states that theareber’'s
subjectivity can enable her to accurately comprdhtée world as it exists in itself.of courses, sahiyity
can bias the researcher and preclude objectivitlerstanding a subject ‘s psychological reality. ldoer ,
this is not inevitable. In fact, one of the advametaf recognizing subjectivity is to reflect on \iner if
facilities or impleds objective comprehension. Dishg values can then be replaced by values thizdrece
objectivity. Objectivism integrates subjectivity carmbjective because it argues that objective knogde
requires active, sophisticated subjectivity proessssuch as perception, analytical reasoning, seyinth
reasoning, logical deduction, and the distinctidnessences from appearances. Conversely, subjective
processes can enhance objective comprehensions wforld.

Objectivity of research:

Objectivity per-suppose an independent reality taet be grasped. If there is no independent re@ityif
reality is merely the concoction of the observéent the notion of objectivity is moot.To objectyit
comprehend people’s psychology, the researcher argahize his subjectivity appropriately . hypotteait
concepts must be well-defined so that they candbatified unambiguously. An appropriate methodology
must be adopted in order to solicit complete , nmegal evidence that can be used to test the \glioli
hypothetical concepts.And the evidence must beyaedlthrough sensitive, systematic procedures which
can detect its feature and compare them to theactaaistics of hypothetical concepts. In this wahe
researcher can be warrant in believing that his\@mcepts illuminate the true nature of people’s
psychology. Nebulous hypothetical concepts, insidfit or inappropriate behavioral evidences, and
arbitrary analyses vitiate objectivity and allove ttesearcher to impose his\her theoretical cortstat the
data.

When measuring something is considered , we eneptime concepts of subjectivity and objectivity. A
subjective phenomenon is that only the subject &ilhws herself can perceptive . other people caseetor
feel or directly measure an individual’'s subjectparceptions. On the other hand, an objective pinenon

is one that can be observed and\or directly meddoye someone other than the subject it is hapgetaoin
For example, pain and fatigue are subjective phemanmfrequently encountered in medical and allied
medical fields. they are subjective, because theyttze perectible only to the person experientivegn,
although, an outside observer may be able to goisbme of the effects of each subjective phenonrena
another person.whilst the early psychological metbb introspection was ousted by more scientifid an
objective experimental ones, psychology has seeecant return to more subjective techniques. E.g.,
discourse analysis, such as qualitative methodsemak of subjectivity as an advantage: subjectata,d
such as individual experiences and opinions, ackude in the research rather than being delibsratel
screened —out. In such, objectivity is considengplesor to subjectivity to the extent that subjeityi has
been demonized, associated with distortion and dn@sought to be erased from the research proltass.
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not argued that objectivity should be discouradped that subjectivity should be not defined onlyerms of
what objectivity is not. Subjectivity can be sesraaunique, useful, and personal quality of theaesher.
Measures for achieving objectivity of researcher.

The following measure may contribute to some degfexbjectivity in research:

. Patience and self-control,

. Open —mindedness,

. Use of standardized concept,

. Use of quantitative method.

. Group research or cooperative research, and
. Use of random sampling techniques.

Procedure for hypothesis testing:

Test a hypothesis means to tell (on the basis efddta the researcher has collected) whether otheot
hypothesis seems to be valid. In hypothesis tedtiveg main question is: whether to accept the null
hypothesis or not to accept the null hypothesigiedtture for hypothesis testing refers to all theisps that
we undertake for making a choice between the twiorzi.e., rejection and acceptance of a null tiypsis.
The various steps involved in hypothesis testimgstéated below

Making a formal statement:

The step consists in making a formal statementhef riull hypothesis (§) and also of the alternative
hypothesis (B. This means that hypotheses should be clearlgdstaonsidering the nature of the research
problem. For instance, Mr. Mohan of the Civil Erggning Department wants to test the load bearing
capacity of an old bridge which must be more th@rtdns, in that case he can state his hypothebkes..T
formulation of hypotheses is an important step Whwust be accomplished with due care in accordance
with the object and nature of the problem undesmeration.

Selecting a significance level:

The hypotheses are tested on a pre-determined &dvsignificance and as such the same should be
specified. Generally, in practice, either 5% lewell% level is adopted for the purpose. The factbes
affect the level of significance are:

e) The magnitude of the difference between sample mean

f) The size of the samples,

s)] The variability of measurements within samples

Deciding the distribution to use:

After deciding the level of significance, the nex¢p in hypothesis testing is to determine the@pjate
sampling distribution. The choice generally remdesnveen normal distribution and the t-distributidine
rules for selecting the correct distribution amaifar to those which we have stated earlier indbetext of
estimation.

Selecting a random sample and computing an appropaie value Another step is to select a random
sample(s) and compute an appropriate value from the

************E n d Of U n It V***********
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