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Population or Universe 

All items in any field of inquiry constitute a 
‘Universe’ or ‘Population.’ A complete 
enumeration of all items in the ‘population’ is 
known as a census inquiry. It can be presumed 
that in such an inquiry, when all items are 
covered, no element of chance is left and 
highest accuracy is obtained. 



Sample Design 

A sample design is a definite plan for obtaining a 
sample from a given population. It refers to the 
technique or the procedure the researcher would 
adopt in selecting items for the sample. Sample 
design may as well lay down the number of items to 
be included in the sample i.e., the size of the 
sample. Sample design is determined before data 
are collected. There are many sample designs from 
which a researcher can choose. Some designs are 
relatively more precise and easier to apply than 
others. 



CRITERIA OF SELECTING A SAMPLING PROCEDURE 

• In this context one must remember that two 
costs are involved in a sampling analysis viz., the 
cost of collecting the data and the cost of an 
incorrect inference resulting from the data. 
Researcher must keep in view the two causes of 
incorrect inferences viz., systematic bias and 
sampling error.  

• A systematic bias results from errors in the 
sampling procedures, and it cannot be reduced or 
eliminated by increasing the sample size. 



Sampling Errors 

• Sampling errors are the random variations in the sample 
estimates around the true population parameters. Since 
they occur randomly and are equally likely to be in either 
direction, their nature happens to be of compensatory type 
and the expected value of such errors happens to be equal 
to zero.  

• Sampling error decreases with the increase in the size of 
the sample, and it happens to be of a smaller magnitude in 
case of homogeneous population. 

• Sampling error can be measured for a given sample design 
and size. The measurement of sampling error is usually 
called the ‘precision of the sampling plan’. If we increase 
the sample size,the precision can be improved. 



• while selecting a sampling procedure, 
researcher must ensure that the procedure 
causes a relatively small sampling error and 
helps to control the systematic bias in a better 
way. 



CHARACTERISTICS OF A GOOD SAMPLE DESIGN 

A. Sample design must result in a truly 
representative sample. 

B. Sample design must be such which results in a 
small sampling error. 

C. Sample design must be viable in the context of 
funds available for the research study. 

D. Sample design must be such so that systematic 
bias can be controlled in a better way. 

E. Sample should be such that the results of the 
sample study can be applied, in general, for the 
universe with a reasonable level of confidence. 



Types of Sampling 

• Sample designs are basically of two types:   

• Non-probability sampling 

• Probability sampling. 

 



Non-probability sampling 

• Non-probability sampling is that sampling 
procedure which does not afford any basis for 
estimating the probability that each item in 
the population has of being included in the 
sample. Non-probability sampling is also 
known by different names such as deliberate 
sampling, purposive sampling and judgement 
sampling. 



• In this type of sampling, items for the sample are 
selected deliberately by the researcher; his choice 
concerning the items remains supreme. 

• Sampling error in this type of sampling cannot be 
estimated and the element of bias, great or small, 
is always there. As such this sampling design in 
rarely adopted in large inquires of importance. 
However, in small inquiries and researches by 
individuals, this design may be adopted because 
of the relative advantage of time and money 
inherent in this method of sampling. 



Quota sampling 

• Quota sampling is also an example of non-
probability sampling. Under quota sampling 
the interviewers are simply given quotas to be 
filled from the different strata, with some 
restrictions on how they are to be filled. In 
other words, the actual selection of the items 
for the sample is left to the interviewer’s 
discretion. This type of sampling is very 
convenient and is relatively inexpensive. 



Probability sampling 

• Probability sampling is also known as ‘random 
sampling’ or ‘chance sampling’. Under this 
sampling design, every item of the universe has 
an equal chance of inclusion in the sample. 

• Random sampling from a finite population refers 
to that method of sample selection which gives 
each possible sample combination an equal 
probability of being picked up and each item in 
the entire population to have an equal chance of 
being included in the sample. 



Simple random sampling 

• In brief, the implications of random sampling  
or simple random sampling are: 

1. It gives each element in the population an 
equal probability of getting into the sample; 
and all choices are independent of one 
another. 

2. It gives each possible sample combination an 
equal probability of being chosen. 



Systematic sampling 

• In some instances, the most practical way of sampling 
is to select every ith item on a list Sampling of this type 
is known as systematic sampling. An element of 
randomness is introduced into this kind of sampling by 
using random numbers to pick up the unit with which 
to start. For instance, if a 4 per cent sample is desired, 
the first item would be selected randomly from the 
first twenty-five and thereafter every 25th item would 
automatically be included in the sample. Thus, in 
systematic sampling only the first unit is selected 
randomly and the remaining units of the sample are 
selected at fixed intervals. 



Stratified sampling 

• If a population from which a sample is to be 
drawn does not constitute a homogeneous 
group, stratified sampling technique is generally 
applied in order to obtain a representative 
sample. Under stratified sampling the population 
is divided into several sub-populations that are 
individually more homogeneous than the total 
population (the different sub-populations are 
called ‘strata’) and then we select items from 
each stratum to constitute a sample. 



• The following three questions are highly 
relevant in the context of stratified sampling: 

a) How to form strata? 

b) How should items be selected from each 
stratum? 

c) How many items be selected from each 
stratum or how to allocate the sample size of 
each stratum? 



• Regarding the first question, we can say that 
the strata be formed on the basis of common 
characteristic(s) of the items to be put in each 
stratum. This means that various strata be 
formed in such a way as to ensure elements 
being most homogeneous within each stratum 
and most heterogeneous between the 
different strata. 



• Simple random sampling is used to select 
items for the sample from each stratum. 



How to select? 

• we usually follow the method of proportional 
allocation under which the sizes of the samples from 
the different strata are kept proportional to the sizes of 
the strata.  

• That is, if Pi represents the proportion of population 
included in stratum i, and n represents the total sample 
size, the number of elements selected from stratum i is 
n . Pi.  

• To illustrate it, let us suppose that we want a sample of 
size n = 30 to be drawn from a population of size N = 
8000 which is divided into three strata of size N1 = 
4000, N2 = 2400 and N3 = 1600. 



• For strata with N1 = 4000, we have P1 = 
4000/8000 and hence n1 = n . P1 = 30 
(4000/8000) = 15 

• Similarly, for strata with N2 = 2400, we have n2 = 
n . P2 = 30 (2400/8000) = 9, and 

• for strata with N3 = 1600, we have n3 = n . P3 = 
30 (1600/8000) = 6. 

• Thus, using proportional allocation, the sample 
sizes for different strata are 15, 9 and 6 
respectively 

• which is in proportion to the sizes of the strata 
viz., 4000 : 2400 : 1600. 



Cluster sampling 

• The total population is divided into a number 
of relatively small subdivisions which are 
themselves clusters of still smaller units and 
then some of these clusters are randomly 
selected for inclusion in the overall sample. 



Area sampling 

• If clusters happen to be some geographic 
subdivisions, in that case cluster sampling is 
better known as area sampling. In other 
words, cluster designs, where the primary 

• sampling unit represents a cluster of units 
based on geographic area, are distinguished as 
area sampling. The plus and minus points of 
cluster sampling are also applicable to area 
sampling. 



Multi-stage sampling 

• Multi-stage sampling is applied in big inquires 
extending to a considerable large geographical area, 
say, the entire country. There are two advantages of 
this sampling design viz., 

• (a) It is easier to administer than most single stage 
designs mainly because of the fact that sampling frame 
under multi-stage sampling is developed in partial 
units. 

• (b) A large number of units can be sampled for a given 
cost under multistage sampling because of sequential 
clustering, whereas this is not possible in most of the 
simple designs. 



CONCLUSION 

From a brief description of the various sample designs 
presented above, we can say that normally one should 
resort to simple random sampling because under it bias is 
generally eliminated and the sampling error can be 
estimated. But purposive sampling is considered more 
appropriate when the universe happens to be small and a 
known characteristic of it is to be studied intensively. 
There are situations in real life under which sample 
designs other than simple random samples may be 
considered better (say easier to obtain, cheaper or more 
informative) and as such the same may be used. In a 
situation when random sampling is not possible, then we 
have to use necessarily a sampling design other than 
random sampling. At times, several methods of sampling 
may well be used in the same study. 
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