



Business Statistics

Objectives
By the end of your work on this Session, you should be able to

1. differentiate the two types of data-primary and secondary

2. have some idea of sources of secondary data.

3. understand observation and questionnaire methods of

collecting data

4. understand the questionnaire method in designing a suitable questionnaire on the basis of guidelines provided for a given survey.

5. understand the various errors that appears in survey methods of collecting data.

Today we will discuss data, types of data, methods of collecting data and the errors that appears in collecting data.


What is Data?

Any numerical or quantitative information can be termed as

data. In other words data is simply a scientific term for facts,

figures, information and measurement.
The collection of data is the first step in any statistical investigation of the phenomenon. The data are generally classified in following two groups:

1. Internal data

2. External data
What are the Different Sources of Data?

Data can be obtained from two important sources, namely

a. Internal Source

b. External Source

Depending on the source we have internal data, external data.

Now we will discuss these two data in details.


Internal Data

Internal data comes from internal sources related with the functioning of an organization or firm where records regarding purchase, production, sales are kept on a regular basis. Since internal data originate within the business, collecting the desired information does not usually offer much difficulty. The particular procedure depends largely upon the nature of facts being collected and the form in which they exist. The problem of internal data can either be insufficient or inappropriate for the statistical enquiry into a phenomenon.

External Data

The external data are collected and published by external agencies. It can be further classified as

1. Primary data

2. Secondary data


Primary Data

Primary data are measurements observed and recorded as part of an original study. When the data required for a particular study can be found neither in the internal records of the enterprise, nor in published sources, it may become necessary to collect original data, i.e., to conduct first hand investigation. The work of collecting original data is usually limited by time, money and manpower available for the study. When the data to be collected are very large in volume, it is possible to draw reasonably accurate conclusions from the study of a small portion of the group called a sample. 

Secondary Data

In statistics the investigator need not begin from the very beginning, he may use and must take into account what has

already been discovered by others. Consequently before starting a statistical investigation we must read the existing literature and learn what is already known of the general area in which our specific problem falls. When an investigator uses the data which has already been collected by others, such data are called secondary data. Secondary data can be obtained from journals, reports, government publications, publications of research organizations, etc. However, secondary data must be used with utmost care. The reason is that such data may be full of errors because of bias, inadequate size of the sample, substitution, errors of definition, arithmetical errors, etc. Even if there is no error, secondary data may not be suitable and adequate for the purpose of inquiry. Before using secondary data the investigator should examine the following aspects:

a. Whether the data are suitable for the purpose of

investigation: for example, if the object of inquiry is to study the wage levels including allowances of workers and the data relate to basic wages alone, such data would not be suitable for the immediate purpose.

b. Whether the data are adequate for the purpose of the

investigation: for example, if our object is to study the wage

rates of the workers in the cotton industry in India and if the

available data covers only Maharashtra, it would not solve the purpose.

c. Whether the data are reliable: to determine the reliability of secondary data is perhaps the most important and at the same time most difficult job. The following tests if applied may be helpful to determine how far the given data are reliable:

1. Was the collecting agency unbiased or not?

2. If the enumeration was based on a sample, was the sample

representative?

3. Were the enumerators capable and properly trained?

4. Was there a proper check on the accuracy of field work?

5. Were the editing, tabulating, and analysis carefully and

conscientiously done?

6. What degree of accuracy was desired by the compiler? How far was it achieved?

Now, let us study the different methods of collecting

primary and secondary data.

Methods of collecting primary data

Primary data are collected for the first time through census or sample survey. Following are the methods for collecting primary data.

1. Direct personal interview or observation.

2. Indirect personal interview or observation

3. Mailed Questionnaires.

4. Schedules through enumerators.


Demerits of the Method are:

1. Such a method can be adopted only when the enquiry is

intensive and localized. It cannot be adopted when the field

of enquiry is wide.

2. The involvement of personal bias and prejudices is obvious.

3. Investigators should be trained and efficient persons, otherwise the information collected may be unreliable


Indirect Personal Interview

In some cases the informants cannot be contacted directly. In this situation an indirect personal inquiry is conducted to get the desired information. The indirect personal investigation is done through some agencies that have some knowledge of the phenomenon under enquiry. For example an investigator may collect information about cost of cultivation indirectly from the village Pradhan (headman) who have intimate knowledge of such matters. This method is useful in the following cases:

a. When the area of investigation is large.

b. When the information cannot be obtained directly from the informants.

c. This method is generally used by the Government or

committees and commissions appointed by the Government. They collect information about different problems by interviewing the person concerned.

Merits of this Method are

1. It is useful when the area of investigation is wide.

2. It saves labour, time and money.

3. As the information is collected from knowledgeable persons, it is expected to be useful and reliable.

4. The enquiry could be more extensive and different aspects of the problems can also be studied properly.

Demerits of this Method are

1. The information collected may be subjective and is subject to the personal bias of the persons or agencies from whom it is collected.

2. One has to be very careful about the selection of persons

from whom the information is collected, because their knowledge and personal attitude towards the problem greatly affect the quality of data. So one has to be very careful in dealing with such situations.

Mailed Questionnaire Method

In the mailed questionnaire method a questionnaire in the form of a set of questions is sent by mail to the informants. They are expected to answer the questions and also the additional needed information, whenever needed and mail them back to the investigator. This method should be used in the following 

i. When the area under investigation is wide.

ii. When the informants are educated.

iii. When the informants are expected to leave for far away

places.
Merits of the Method are

1. It is economical and less time consuming.

2. A larger area can be covered under the investigation as even the people in distant places can be reached without much difficulty.

3. Collected information may be more reliable.

4. It is free from the bias of the investigator as the information is collected from the informants themselves.

Demerits of the Method are

1. This method can be adopted only in cases when the informants are educated persons.

2. All the informants may not co-operate and the information to be collected may remain incomplete. Sometimes people may not spare time to fill the questionnaire or they may not be willing to return the filled questionnaire. Obviously, collected information will not be complete.

Schedule Through Enumerators

Initially let us make a distinction between a questionnaire and a schedule. The questionnaire is a set of questions the answers to which are recorded by the informant itself, whereas in a schedule answers are recorded by the investigator or an enumerator on his behalf.

In this method the investigators or enumerators approach the informants with a prepared questionnaire and get the replies to the questions. This method is generally used in censuses and large scale surveys. In the case of census, investigators visits every member of the source of information in the zones while in the case of sample survey, they collect information from those members who have been selected in the sample.

Merits of the Method are

1. This is the only method which is applicable in census and

sample survey both.

2. Subjectivity on the part of the interviewer is less in this method.

3. This method is useful where the scope and coverage is very large.

4. Personal contacts increase the reliability of data.

5. Information from an illiterate person too can be obtained.

Demerits of this Method are

1. The method is quite costly and time consuming.

2. Trained and efficient investigators will be needed to get the information.

3. The method can be used only by big organizations.


How do We Frame Questionnaire?

Framing a Questionnaire Design or a Schedule

Now we will discuss the important part of collecting data i.e.

Questionnaire design. As the name suggests, it is distinguished by the fact that data are collected by asking questions from the people who are thought to have desired information. Questions may be asked in person, or in writing. A formal list of such questions is called a questionnaire.

When questionnaire method is used, three different techniques of communication with questionnaires are available: 
(1) personal interview, (2) mail and (3) telephone.

Now we will discuss all these things in detail.

Personal interviews are those in which an interviewer obtains

information from respondents in face-to-face meetings. The

information obtained by this method is likely to be more accurate because the interviewer can clear up doubts, can cross examine the informants and thereby obtain correct information.

In most mail surveys, questionnaires are mailed to the respondents who are supposed to fill them and return by post. 
Sometimes, mail questionnaires are placed in respondent’s

hands by other means such as attaching them to consumer

products, putting them in magazines or newspapers or having field workers leave them with respondents. In each case respondents complete the questionnaires themselves and send back the completed forms by post. This method has a special advantage in surveys where field of investigation is very vast and the informants are spread over a wide geographical area.

Telephone interviews are similar to personal interviews except that communication between interviewer and respondent is on the telephone instead of direct personal contact. However, this method has several limitations such as it cannot be used to interview those people who don’t have telephone, telephone conversation cannot be very long and also replies on telephone can be very erratic and unreliable.

You must understand that the success of the questionnaire

method of collecting information depends largely on the proper designing of the questionnaire. Designing questionnaire is a highly specialized job and requires a great deal of skill and experience. It is difficult to lay down any hard and fast rules to be followed in this connection. Although much progress has been made, the designing of questionnaires is still very much an art.

While developing a questionnaire, the researcher has to be very clear on the following issues:-

1. What information will be sought?

2. What type(s) of questionnaire will be required?

3. How that questionnaire(s) will be administered?

4. What the content of the individual question will be?

5. What the form of response of each question will be?

6. How many questions will be used and how the individual

questions will be sequenced?

7. Whether the questionnaire shall be disguised or undisguised?

8. Whether the questionnaire shall be structured or unstructured?

Structure refers to the degree of standardization imposed on

the questionnaire. A highly structured questionnaire is one in

which the questions to be asked and the response permitted are completely predetermined. A highly unstructured questionnaire is one in which the questions to be asked are loosely predetermined, and the respondent is free to respond in his/her own words and in any way he/she sees fit.

A disguised questionnaire attempts to hide the purpose of the study whereas an undisguised questionnaire is one in which the purpose of the research is obvious from the questions posed.

Structured undisguised questionnaires are the most commonly used type in practice. In such questionnaires the responses as well as the questions are standardized. This is accomplished by employing fixed alternative questions in which the responses of the subject are limited to the stated alternatives. 
For Example

Do you feel India needs more (or less) social security legislation?

Needs more

Needs less

Neither more nor less

No opinion.

As a researcher, you should keep the following points in

mind while designing a questionnaire.

1. Covering letter: The person conducting the survey must

introduce himself and state the objective of the survey. It is

desirable that 

a. A short letter is enclosed. The letter should state in as few a words as possible, the purpose of the survey and how the

informant would tend to benefit from it.

b. Enclose a self-addressed envelope for the respondent’s convenience in returning the questionnaire.

c. Assure the respondent that his answers will be kept in

strictest confidence.

d. Promise the respondent that he will not be harassed after he fills up the questionnaire

e. If the respondent is interested, promise him a copy of the

result of the survey.

f. Offer special inducement (free gifts, concession coupon, etc.) to return the questionnaire.

2. The number of question should be as few as possible:

Fifteen to twenty-five may be regarded as a fair number.

3. Questions should be logically arranged: It would be illogical to ask a man his income before asking him whether he is employed or not. The sequence of questions should be

considered carefully in terms of the purpose of the study and

the persons who will supply the information. Questions supplying identification and the description of the respondent should come first followed by major information questions. If opinions are requested, such questions should usually be placed at the end of the list. Two different questions may be included on the same subject to provide a cross-check on important points.

4. Questions should be short and simple: Unless the person being interrogated is technically trained, technical terms should be avoided.

5. Questions of a sensitive nature should be avoided: As far as possible questions of a personal nature should not be asked.

For example, questions about sources of income, volume of

sales, etc., may be willingly answered in writing. Where such

information is essential, it should be obtained indirectly, preferably by personal interviews. For example we may ask the respondent to indicate his salary, profits or sales turnover from among a set of ranges. Even then, such questions should be asked at the end of the interview when the informant feels more at ease with the interviewer.

6. Instructions to the informants: The questionnaire should provide necessary instructions to the informants. For example, the questionnaire should specify the time within which it should be sent back and the place where it should be sent. 


Instructions about unit of measurement, etc., should be specified as to whether weight is to be expressed in pounds or kilograms.

7. Footnotes: If a particular question needs clarification, it should be marked or lettered and the explanation provided in

footnotes.

8. Questions should be capable of objective answer: Various types of questions that may form part of a questionnaire can be grouped under three categories:

a. dichotomous questions.

b. multiple choice questions, and

c. open-ended or free answer questions.

Dichotomous questions are fixed alternative questions in which only two alternatives are listed. The respondent has to tick one of these alternatives. Such questions can usually be answered in ‘yes’ or ‘no’.

In the multiple-choice questions, the respondent is asked to

select one out of a number of alternative responses. All possible answers to a question are listed and the respondent

chooses one of these.

In the free answer form or open-ended questions, the respondent is asked to answer a question in his/her own words in essay form. The students after completion of the course may be asked questions like:

What is your opinion of the quality of teaching?

What do you feel about the facilities offered by the faculty?

The difficulty with the free answer questions is in classifying the responses. This is often difficult, time consuming and somewhat arbitrary.

In most questionnaires one may find it necessary to employ all the three types of questions to elicit the information required.

Answers to questions should not require calculations

Questions should not require calculations to be made. For

example, informant should not be asked yearly income, for in most cases they are paid monthly.

9. Pre-testing the questionnaire: The questionnaire should

be pre-tested with a group before mailing it out. The advantage of pre-testing is that the shortcomings of the questionnaire can be discovered and it can be revised in the light of the tryout.

10. Cross-checks: If possible, one or more crosschecks should be incorporated into the questionnaire, to determine whether the respondent is answering the questions carefully.

11. Incentives to respondents. Some incentive for filling up the questionnaire should be provided. It may be in the form of gift coupons, a sample of a product that the company wanted to introduce, etc.

Pre-testing the Questionnaire

Pre-testing the questionnaire occupies a place of great significance in a survey. A researcher should not except that the first draft of his/her efforts will result in a usable questionnaire. The questionnaire pre-test serves the same role in questionnaire design as test marketing serves in new product development.

Test marketing provides the real test of customer reactions to the product and the accompanying marketing programmed.

Similarly the pre-test provides the real test of the questionnaire and the mode of administration. Some of the advantages of pre-testing the questionnaire are:

1. The investigator can find out what are the shortcomings of the questionnaire. Even the best-designed questionnaire may have some problems.

2. An idea can be formed about the extent of non-response

likely to take place.

3. Greater co-operation of the informants can be secured. Even persons most allergic to writing can with proper inducement be persuaded to answer the questionnaire. It is the surveyor’s job to find out what these appeals are.

After each significant revision of the questionnaire, another pre test should be run. When the last pre-test suggests no new revisions, the researcher should get the questionnaire finally printed.
Collection of Secondary Data

Secondary data are those which are collected by some other

agency and are used for further investigation. The sources of

secondary data can be classified into two:

a. Published sources b. Unpublished sources

Published Sources

Some of the published sources providing secondary data are:

a. Government Publications: A number of government, semi-government and private organizations collect data related to business, trade, prices, consumption; production, industries, income, health, etc. These publications are very powerful source of secondary data. Central Statistical Organization (C.S.O.), National Sample Survey Organization (N.S.S.O.), office of the Registrar, and Census Commissioner of India, Directorate of Economics and Statistics and Labour Bureau-Ministry of labour are a few government publications


b. International Publications: Various governments in the

world and international agencies regularly publish reports on

data collected by them on various aspects. For example, U.N.O.’s Statistical Year book, Demography Year Book etc. can be named in this category.

c. Semi-official Publications: Local bodies like District

Boards, Municipal Corporations publish periodicals providing information about vital factors like health, births, deaths etc. 
d. Reports of Committees and Commissions: At times state and central governments appoint committees and commissions with a specific reference to study a phenomenon. The reports of these committees and commissions provide important secondary data. For example, Kothari commission report on education reforms, Report of National Agricultural Commission.

e. Private Publications : The following private publications

may also be enlisted as the source of secondary data:

1. Journals and Newspapers: Eastern Economists, Monthly Statistics of Trade, Financial Express, Economic Times are some of the Journals and Newspapers which regularly collect and publish data on various aspects of business, economics, commerce and trade.

2. Research Publications: A number of research organizations, university departments and institutes like Indian Statistical Institute (I.S.I.) Calcutta and Delhi, I.C.A.R., N.C.E.R.T., I.C.M.R., etc. also contribute significantly to the availability of secondary data. 
3. Publications of Business and Financial Institutions: A number of business and financial institutions like, chamber

of commerce and Trade Association, Institute of Chartered

Accountants, Sugar Mill Association, Stock Exchanges, Trade Unions and cooperative societies, etc. also contribute

significantly for the availability of secondary data in the related areas.
4. Articles: Market Reviews and reports also provide data for analysis.

Limitations of Secondary Data

1. There is a possibility that proper procedure might not have been followed in their collection.

2. These may not be relevant in the present contest.

3. These may not be free from personal bias and prejudices.

4. These may not have the needed accuracy or reliability.

5. These may not be adequate.

Unpublished Sources

In some cases data are collected but these are not put in published form. For example research scholars in the institutes and universities, trade associations and labour bureaus do collect data but they never put it in the published form. Still, the data from these sources may be used when needed. 

What are the Errors Involved in the Survey Method

of Collecting Data?

There are three main types of errors that can appear in the

survey method of collecting data.

1. Sampling error: It arises when the sample of population surveyed (if the entire population is not being, the sample obliviously not being representative of the population of the city.
2. Response error can occur even when all members of the

population are surveyed and arise because respondents are either unable (through ignorance, forgetfulness, or inarticulateness) or unwilling (due to time pressure, desire for privacy, guessing and so on) to response.

3. Non-Response error can occur either if respondents refuse to take part in the survey or are not at home.

Questions

1. Explain Internal and External data and name their sources.

2. Explain various methods of collecting primary and secondary data.

3. What is a questionnaire? Enlist some points, which should

be considered in the formation of questionnaire.

4. What are the errors, which appears in the survey methods of collecting data?
