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Sampling Techniques: Probability and Non Probability

Introduction:


Statistics deal with large number not a single figure. All items under study in any field of inquiry constitute a universe or population. A complete enumeration of items in a population is known as census method.
Sample: 
Sample is a small group element drawn from population under study representing the same variables.
Need of Sampling:
1. Sometime it is not possible to examine all items in population.

2. It may not require going for census.

3. Sometimes it is possible to obtain sufficient accurate result and can be generalized

4. Comparatively sampling method is economic.
Assumptions:

1. Sample should represent the population.

2. Sample should have all variables population under study

3. Size of sample should be sufficient to represent population.

4. It should be according to research problem.

Objective of Sampling:

1. To obtain accurate and reliable information about universe.
2. To minimize the cost

3. To save time

4. To save energy.

5. To set the limits of accuracy of such estimates

Advantage of Sampling

1. Volume of data is small, can collected and analyze quickly.

2.  When problem is to solve urgently.

3. In certain inquiries highly trained personnel or specialized equipment is required and it becomes impracticable to go for big set up.
4. Detailed information can be obtained from small group.

5. Easy to employ experts in a small number

6. It is to control the variables easily.
Types of Sampling Techniques:

Broadly can be classified as

A) Probability Sampling

B) Non-probability Sampling

Probability Sampling:


Probability sampling provides a scientific technique of drawing samples from population according to some laws, of chance in which each unit has some definite pre-assigned probability of being chosen in sample.

Random Sampling, Systematic Sampling, Stratified Sampling, Cluster Sampling, Multi-Stage Sampling and Area Sampling are considered under this category.

Non-Probability Sampling:


It is purely based on personal judgment. Under this method a desired number of sample units are selected deliberately or purposely depending upon object of the enquiry so that only the important items representing the true characteristics of population are included. 

Purpose Sampling, Quota Sampling and convenience sampling are considered as non-probability sampling.

Probability Sampling
Random Sampling:


A random sampling is a sample selected in such a way that every item in the population has an equal chance of being included.
It’s more suitable for homogeneous and comparatively large groups.

Selection of Random Sampling:

1. Lottery Method

2. Use of Table of Random Number

3. Selecting from Sequential List

4. Grid System

Precautions;

1. Population to be sampled and the units must be clearly defined.

2. Different units must of equal size.

3. Every unit should be accessible and once it is selected should not be ignored or replaced.

Merits of Random Sampling:

1. It is scientific and eliminates personal bias.

2. No advance knowledge of characteristics of population is required.

3. Assessment of accuracy of result is possible with sample error estimation.

4. It is true representation of universe

5. It is simple and practicable.

6. It provides reliable and maximum information saving money, time and labour.

Demerits:

1. It requires the complete list of universe but such upto date may not be available.

2. In field survey, samples may be scattered widely, then is time consuming.

3. If it is small, representation may not be true.

4. For given degree of accuracy, size of sample is be increased.

Stratified Random Sampling:


In this population is divided into groups (Strata) according to geographical, sociological or economic characteristics.

To obtain more efficient and accurate results when population is heterogeneous in variables under study.

Process of Stratifying:

1. Population is divided into sub groups and required units are selected at random from each group.

2. Should be selected in such a way that item in one stratum should be similar to each other and differ significantly from other unit of other strata.
3. Strata must not overlap in variables

4. Strata must be large enough to provide selection of items.

5. Size of the sample from each stratum can be proportional or disproportional to the size of stratum.

Merits:

1. Correct stratification, even if it is small will represent the sample.

2. No significant group is left unrepresented.

3. It is more précised and economic.

4. Replacement of case is easy if the original one is not accessible.
Demerits:

1. It is very difficult to divide the universe in homogeneous strata.

2. If strata overlap unsuitable or disproportionate, sample may not be representative.

Systematic Sampling:

Under this method a sample is taken from a list prepared on a systematic arrangement either on the basis of alphabetic order or on house number or any other method. In this method only the first sample unit is selected at random and remaining units are automatically selected in definite sequence at equal spacing from one another.

Steps involved:

1. All the population is arranged in serial order from 1 to N and the size of sample is determined.

2. The Sample interval is determined by dividing the population by the size of sample

3. Any number is selected at random from the first sampling interval. The subsequent samples are selected at equal or regular intervals.
Merits:

1. Easy to operate and can be verified at any step.

2. Randomness and probability features are present in this method which makes sample representative.

Demerits:

1. It works only if complete and upto date frame is available and units are randomly arranged.

2. Any hidden periodicity in the list will adversely affect the             representative ness of the sample.

Cluster Sampling:

Under this method the population is divided into some recognizable sub-divisions which are termed as clusters and a simple random sample of these clusters is drawn and then the survey of each and every unit in the selected cluster is made.

Principles involved:

1. Cluster should be as small as possible with cost and limitations of the survey.

2. The number of sampling units in each cluster should be approximately same

Merits:
1. Provides significant cost gain.

2. Easier and more practicable

Demerits:

1. If the number of cluster is very large sometimes representiveness is affected.

2. If the number of units in cluster is not same accuracy in results may be lowered.

Multi-Stage Sampling:

In this sampling is carried out in various stages. Here the population is regarded as made of a number of primary units, each of which is further composed of number of secondary stage which is further composed of third unit and so on till we reached the desired sampling unit.
At each stage is random sampling selection and size may proportional or disproportional depending on the investigation undertaken.

Merits:

1. Comparatively Flexible. It is simple to carry out and results in administrative convenience by allowing the field work to be concentrated and yet covering a large area.
2. It is of great significance in survey of underdeveloped area where no updates and accurate frame is available for sub division of material into desired sampling units.

3. Under this survey can be conducted with considerable speed.

Demerits:

1. It involves a considerable amount of listing.

2. Usually less efficient than others.

Sampling with varying Probabilities:

Sample with varying probability proportional to size ensures the probability of selection of any sample in proportionate to size of group.


Under this method, more chance to select sample from groups than small.


After assigning appropriate sample size a systematic selection is made at second stage. The probability of selection is determined according to the size of units by adopting the following steps-

1. Listing the group to be selected

2. Listing the strength of each group.

3. Entering to their cumulative total.

4. Calculating the sample interval by dividing the size of population by size of sample and systematic selection at equal intervals.
Sample Interval= Size of population / Size of sample.
Merits:

1. It is helpful in giving larger groups with greater probability of selection and thereby making sample more representative. 

2. It is an appropriate sampling plan in finding out the variability of groups.

Demerits:


Listing and totaling is elaborative work.

Non-Probability Sampling:

Purpose sampling:


Also, it is called a deliberate or judgment sampling. 

In this when the researcher deliberately selects certain units for study from the universe is known as purpose sampling.

Steps:

1. Certain units are deliberately selected on judgment of researcher and nothing is left.

2. Units selected must be representative of the universe.
Merits:

1. Under proper safeguard, it is economical and time saving.

2. In this, knowledge of composition of universe, ensure the proper representation of a cross-section of various strata.

3. It is useful when certain units are important to be included to fulfill the requirement of investigation.

4. It is practicable, when randomization is not possible.

Demerits:

1. Considerable prior knowledge of population is necessary which in most cases is not possible.
2. If the controlling safeguard is not affective, it is possibility of bias selection.

3. Calculation of sample error is not possible, so the hypothesis framed cannot be tested.

Quota sampling:

It is a special type of stratified sampling. In this method, the population is stratified on some basis, preferably on the characteristics of population under study. After this the number of sample units to be selected from each stratum is decided by the researcher in advance. This number is known as Quota which may be fixed is fixed according to specific characteristics such as income group, sex, occupation, etc. the investigator usually apply their judgment in choice of sample and try to complete quota assigned form each stratum.
Merits:

1. It is a combination of stratified and purposive sampling, thus it make best use of stratification economically.
2. Proper control brings more accuracy in results.

3. It is useful when sample frame is available.

Demerits:

1. Control over field work is difficult because of personal bias, hence affecting results.

2. Since it is not based on random sampling, the sample error as well as standard error cannot be estimated.
3. May not be true representative, its not randomly selected.

4. Substitution of strata can affect results.

Convenience Sampling:


It is known as unsystematic, careless, accidental or opportunistic sampling.
Under this sample is selected according to convenience of the investigator. This may have the base of availability of data, accessibility of units, etc.

It can be used when

1. universe is not defined

2. Sample is not clear

3. A complete source list is not available.

Selection of Sample:
Selection of sample is based on

1. Type of Universe – Nature of the universe is to be determined.

2. Sampling Unit – Sampling units are the elements which are used as basis of selection of sample. Investigator is to decide to what is to be included.

Sample units are of four types:

1. Geographical unit like city, area, ward, etc.

2. Construction Unit, like house flat

3. Social Groups like family, college

4. Individual.

Source List:
Source list enumerates the items of universe. Items of sample are selected from this list and investigator is to prepare. List should have the following qualities:
   It should be;

1.  Comprehensive so as to include all items of the universe.

2. Accurate and duly verified.

3. Contain all relevant information about items to make strata.

4. No repetition of items.

5. Reliable.

6. Source list must be terms of those units which are under investigation.
7. Availability of list.

Size of Sample:


Sample size means the number sampling units selected from the population for investigation.

The size of sample directly related to standard of accuracy, time, cost and administration of investigation.

Larger the size, items will represent universe more but bring difficulty in managing the operation.
Smaller in size will not represent universe and accuracy in result will be lowered.
So, it should not be too large or too small, depending upon the study it should be optimum in size.

According to Parten, An optimum sample survey is one which fulfils the requirements of efficiency, representation, reliability and flexibility.


The size depends on several factors for required inference of the study.

A few are as follows:

1. Homogeneity and Heterogeneity of the universe- in homogeneous unit a small sample is suitable while in heterogeneous a large size is required.
2. Number of classes proposed: If it is necessary to classify data in a large number of classes, a large-sized sample should be taken to facilitate analysis of the data.
3. Nature of the Study: For intensive and continuous study small sample will be suitable and for survey should be large in size.

4. Practical consideration: The availability of finance, time and trained personal are other consideration.

5. Standard of accuracy: For greater accuracy sample should selected under the supervision some experts and scientifically.

6. Type of Sampling: In random, larger are suitable and in stratified even small carefully drawn can give accuracy.

7. Nature of units: If it is expected that a large number of units will not respond then a large sample should taken.

Mathematical formula for determining the size of sample:


In the formula used for determining sample size, a prior estimate of standard deviation of population and a level of confidence is necessary.

The confidence of level is taken 95% or 99%

Minimum sample size :




(1.96)(σ)



√n = ---------------

                    Precision

Where n= sample size , 1.96= 95% confidence level, 

σ = population Standard deviation and precision= Sample error.
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