Unit- Two
Lecture (3)

Size of Sample

e An important decision that has to be taken in adopting a sampling
technique is about the size of the sample. Size of the sample means the
number of sampling units selected from the population to be investigated.

+ Different opinions have been expressed by experts on this point. Some
suggest that the sample size should be 5 percent of the size of population
while others are of the opinion that the sample size should be at least 10
percent. However, these views are of little use in practice because no
hard and fast rule can be laid down that sample size should be 5 percent,
10 percent or 25 percent of the universe size.

e It may be provided out that mere size alone does not ensure
representativeness. A smaller sample, but well selected sample, may be
superior to a larger but badly selected sample. Similarly, if the size of the
sample is small, it may not represent the universe and the inference
drawn about the universe may be misleading. On the other hand, if the
size of sample is very large, it may too burdensome financially, require a
lot of time and may have serious problems of managing it.

¢ Hence the sample size should neither be too small nor too large. It should
be optimum. Optimum size is that one that fulfils the requirements of
‘efficiency’, 'representativeness’, 'reliability and 'flexibility'.

The following factors should be considered while deciding the size of sample.

The Size of Universe
e The larger the size of universe, the bigger should be the sample size.
The Availability of Resources

o If the resources available are vast, a large sample size could be taken.
However, in most cases resources constitute a big constraint on sample
size.

Degree of Accuracy or Precision Desired

e The greater the degree of accuracy desired, the larger should be the
sample size. However, it does not necessarily mean that bigger samples
always ensure greater accuracy. If the sample is selected by experts by
following scientific method, it may ensure better results even when it is
small compared to a situation in which a large sample size is selected by
inexperienced people.

Homogeneity or Heterogeneity of University

e If the universe consists of homogenous units, a small sample may serve
the purpose but if the universe consists of heterogeneous units, a large
sample may be inevitable.



Nature of Study

e For an intensive and continuous study a small sample may be suitable.
But for studies, which are not likely to be repeated and are quite extensive
in nature, a large sample size may be required.

Method of Sampling Adopted

e The size of sample is also influenced by the type of sampling plan
adopted. For example, if the sample is a simple random sample, it may
necessitate a bigger sample size. However, in a properly drawn stratified
sampling plan, even a small sample may give a better result.

Nature of Respondent

e Where it is expected that a large number of respondents will not co-
operate and send back the questionnaire, a large sample should be
selected.

Determination of Sample Size

e A number of formulae have been devised for determining the sample size
depending upon the availability of information.
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Where
n = sample size
z = value at a specified level of confidence or desired degree of precision
c = standard deviation of the population
d = difference between population mean and sample mean.

Merits and Limitations of Samplings

(i Less time consuming

(i Less Cost

(iii) More reliable results

(iv) More detailed information

(v) Only method that be used in certain cases

Limitations

(i) A sample survey must be carefully planned and executed otherwise the result
obtained may be inaccurate and misleading.

(ii) Sampling generally requires the services of experts. In the absence of
qualified and experienced persons, the information obtained from the persons
cannot be relied upon.



(iii) At times the sampling plan may be so complicated that it requires more time,
labour and money than a complete count.

(iv) If the information is required from each and every unit, sampling may not be
the ideal method.

Sampling and Non Sampling Errors

The error assign out due to drawing inferences about population on the
basis of few observations (sampling), is termed 'sampling error'.

In the complete enumeration survey since the whole population is
surveyed, sampling error in this sense in non-existent. However, the
mainly arising at the stage of ascertainment and processing of data, which
are termed non-sampling errors, are common both in complete
enumeration and sample surveys.

Sampling Errors

Even if utmost care has been taken in selecting a sample, the results
derived from a sample study may not be exactly equal to the true value in
the population. The reason is that estimate is based on a part and not on
the whole and samples are seldom, if ever, perfect miniature of the
population. Hence sampling gives rise to certain errors known as
sampling errors. However, the errors can be controlled. The modern
sampling theory helps in designing the survey in such a manner that the
sampling errors can be made small.

Sampling errors are of two types:
e biased, and
e un-biased

Biased Errors

These errors arise from any bias in selection, estimation, etc. For
example, if in place of simple random sampling, deliberate sampling has
been used in a particular case some bias is introduced is the result and
hence such errors are called sampling errors.

Un-biased Errors

These errors arise due to "chance" differences between the members of
the population included in the sample and those not included. An error in
statistics is the difference between the value of a statistic and that of the
corresponding parameter.

Thus the total sampling error is made up of errors due to bias, if any and
the random sampling error.

The bias error, forms a constant component of error that does not
decrease in large population as the number of sample increases. Such
error is also known as cumulative or non-compensating error. The random
sampling error, on the other hand, decreases, on an average, as the size
of sample increases. Such errors are, therefore, known as non-cumulative
or compensating error.



Causes of Bias

Bias may arise due to:

(i) Faulty process of selection;

(ii) Faulty work during the collection; and

(iii) Faulty methods of analysis

Faulty Selection

Deliberate selection of a 'representative’ sample.

e Substitution: Substitution of an item in place of one chosen in random sample
some times lead to bias.

¢ Non response: It all the items to be included in the sample are not covered then
there will be bias even though no substitution has been attempted.

e An appeal to the variety of the person questioned may give rise to yet another
kind of bias. For example, the question. Are you a good student? is such that
most of the students would succumb to variety and answer 'Yes'.

Bias Due to Faulty Collection of Data

Any consistent error in measurement will give rise to bias whether the
measurements are carried out on a sample or on all units of the
population. The danger of error is, however, likely to be greater in
sampling work. Bias may arise due to improper formulation of the
decision, problem or strongly defining the population etc. Bias observation
may result from poorly designed questionnaire, ill trained interviewer,
failure of a respondents memory.

Bias in Analysis

In addition to bias, which arises from faulty process of selection and faulty
collection of information, faulty methods of analysis may also introduce
such bias. Such bias can be avoided by adopting the proper method of
analysis.

Avoidance of Bias

If the possibility of bias exists, fully objective conclusion cannot be drawn.
The first essential of any sampling or census procedure must, therefore,
be the elimination of all sources of bias.

The simplest and the only certain way of avoiding bias in the selection
process is for the sample to be drawn either entirely at random, or at
random subject to restrictions which, while improving the accuracy, are of
such a nature that they do not introduce bias in the results.



Method of Reducing Sampling Errors

Once the absence of bias has been ensured, attention should be given to
the random sampling errors. Such errors must be reduced to the minimum
so as to attain the desired accuracy.

Apart from reducing errors of bias, the simplest way of increasing the
accuracy of a sample is to increase its size. The sampling error usually
decreases with increase in sample size, and infact in many situations the
decrease is inversely proportional to the square root of the sample size.

Sampling Error

Sample Size

From this diagram it is clear that though the reduction in sampling error is
substantial for initial increases in sample size, it becomes marginal after a
certain stage. In other words, considerably greater effort is needed after a
certain stage to decrease the sampling error this is the initial instance.

From this point of view it could be said that there is a strong case for
resorting to a sample survey to provide estimates within permissible
margins of error instead of a complete enumeration survey.

Non Sampling Errors

As regards non-sampling errors they are likely to be more in case of
complete enumeration survey than in case of a sample survey.

When a complete enumeration of units in the universe is needs, one
would expect that it would give rise to date free from errors. However, in
practice it is not so. For example, it is difficult to completely avoid errors of
observation or ascertainment. Similarly, in the processing of data,
tabulation errors may be committed, affecting the final result. Errors
arising in this manner are termed as non-sampling errors.

Non-sampling error can occur at every stage of planning and execution of
census or survey. Such errors can arise due to a number of causes such
as defective methods of data collection, and tabulation, faulty defination,
incomplete coverage etc. More specifically, non-sampling errors may arise
from one or more of the following factors:

Data specification may be inadequate and inconsistent with respect to the
objectives of the study.



Inaccurate or inappropriate method of interview, observation or measurement
with inadequate on ambiguous schedules.

Lack of trained and experienced investigators.

Lack of inadequate inspection and supervision of primacy staff.
Errors due to non-response.

Errors in data processing operations.

Errors committed during presentation and printing of tabulated results.

Control of Non Sampling Errors

¢ In some situations the non-sampling errors may be large and deserve
greater attention than sampling errors. While, in general, sampling error
decrease with increase in sample size, non-sampling error tends to
increase with the sample size.

Increase of complete enumeration non-sampling errors and incase of sample

surveys both sampling and non-sampling errors require to be controlled and reduced
at a level at which their presence does not vitiate the use of final result.

Reliability of Samples

e The reliability of samples can be tested in the following ways.

e More samples of the same size should be taken from the same universe
and their results be compared. If the results are similar, the sample will be
reliable.

e If the measurements of the universe are known, then they should be
compared with the measurements of the sample. In case of similarity of
measurements, the sample will be reliable.

e Sub-sample should be taken from the samples and studied. If the results
of sample and sub sample study show similarity, the sample should be
considered reliable.



