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Research Method (I) 

--Knowledge on Sampling (Simple Random Sampling) 
 

1. Introduction to sampling 
 
1.1 Definition of sampling 
 
Sampling can be defined as selecting part of the elements in a population. It results in 
the fact that, conclusions from the sample may be extended to that about the entire 
population. 
 
1.2 Advantages of sampling 
 
There are several advantages of sampling over census (i.e. selection of whole 
population for analysis). 
 
Firstly, the costs on sampling should be much lower than that on census. For example, 
for the government by-census (note: population census is usually conducted once 
every ten years and a by-census is conducted in the middle of the intercensal period), 
one fifth of the population is large enough to declare what the government wants to 
know. There is no need to spend several times of dollars to interview the entire 
population in the society. 
 
Secondly, a quality guru (Deming, 1960) argued that the quality of a study was often 
better with sampling than with a census. He suggested that, “Sampling possesses the 
possibility of better interviewing(testing), more thorough investigation of missing, 
wrong , or suspicious information, better supervision, and better processing than is 
possible with complete coverage”. Research findings substantiate this opinion. More 
than 90% of survey error in one study was from non-sampling error1, and 10% or less 
was from sampling error2. (Donald et al., 1995) 
 
Thirdly, sampling can save the time. The speed of execution reduces the time between 
the recognition of a need for information and the availability of that information.  

                                                 
1 Non-sampling error is the error of research due to factors other than the sample size and sampling 
method, including non-response, bad communication with interviewees, measurement error, etc. 
2 Sampling error is the error during research due to the sample size and sampling method. 
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1.3 Importance to learn sampling 
 
Statistical application is mainly concerned with the collection, presentation of data, 
analysis and interpretation of information. Data collection is the first step. Most 
statistical analysis methods are derived based on the assumption of the randomization 
used in data collection. When the assumption of the randomization/representation of 
sampling cannot hold, the applications of the statistical analysis and the respective 
interpretation from the analysis are meaningless. Therefore, it is necessary to acquire 
the knowledge on sampling before learning the statistical analysis. 
 
2. Type of sampling design 
 
There are two types of sampling design, i.e. probability sampling and non-probability 
sampling.  
 
Probability sampling is based on the concept of random selection - a controlled 
procedure that assures that each population element is given a known nonzero chance 
of selection.  
 
Non-probability sampling is nonrandom and subjective. Each member does not have a 
known non-zero chance to be selected. When you distribute a questionnaire to the 
customers in a restaurant to identify Macao residents’ opinions on the gaming industry 
in Macau, the sampling you draw is non-probability sampling because before the 
study, the probability of each resident drawn is unknown, and most of the population 
is not covered in the study whose probability to be selected is zero.   
 
Many people mistakenly think that the sample is representative if people do not know 
who will be chosen before the sampling. Such sampling method is non-random and 
non-representative.  
 
Indeed only probability sampling is representative and random sampling which can 
determine the precision of the estimate from the sample drawn. Almost all of the 
statistical analyses are derived based on the assumption of probability sampling. This 
article will illustrate the simplest probability sampling—simple random sample. The 
remaining probability sampling methods will be dealt with later. 
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3. Simple Random Sample (SRS) 
 
3.1 Introduction 
 
SRS is the simplest form of probability sampling. Each population element of SRS 
has a known and equal chance of selection. For example, 10% of MGRA members are 
selected from MGRA member listing via random number generation. 
 
It is noted that, SRS requires a sampling frame which is the list of all elements. The 
sample is actually drawn from the sampling frame.  
 
3.2 Sample size calculation of SRS   
 
“What sample size should be appropriate?” is a common question among researchers. 
Indeed this question is not easy to answer. From the technical point of view, the 
sample size required depends on the sampling method, the population size, the 
expected margin of error (bound of error between true value and the estimated value), 
reliability and standard deviation of the variables that we are interested in. From the 
practical point of view, it also depends on the budget and the time.  
 
It is noted that, there are some explanations on the reliability and margin of error. The 
following are two examples.  

 We want to have a SRS providing 95% of confidence on the gap between the true 
value and the estimated value less than, say $10. It represents that, we want a 
sample size n, such that the probability that the gap between the true value and 
the estimated value is less than $10 is at least 95%. The 95% represents the 
reliability, while the $10 represents the margin of error.  

 A SRS is desired to provide 90% of confidence on the maximum gap between 
the true probability and the estimated probability of selected groups less than 
0.02. It represents that, the sample size can satisfy that, the likelihood that the 
maximum gap is less than 0.02 is at least 90%. The 90% represents the reliability, 
while the 0.02 represents the margin of error.  

 
If we only consider the technical point of view, for SRS, the sample size (n) required 
can be calculated via the following formulation. 
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where: 
 
N:   population size 
 
Reliability: critical point (Z) of standard normal distribution corresponding to the 

value /2α 3, where we want to have confidence 1-α . For example, the 
confidence is 95% which may be the most prevailing figure, the 
corresponding Z value is 1.96. 

 
d: Margin of error 
 
SD: Standard deviation of the variable we are interested in. The 

identification can be referred to the following. 
 
(i) Variables we are interested in are continuous data 
 
The standard deviation can be calculated from the previous study or pre-test. If we 
have not conducted the previous study or formal pre-test, we may consider the rough 
approach by taking one sixth of the expected range (max.-min.) of the variable. For 
example, a seven-point Likert scale is often adopted in questionnaire surveys. Many 
treat these scales as continuous variables. If no previous study is conducted, we may 
estimate the standard deviation as 1 ((7-1)/6).  
 
(ii) Variables we are interested in are discrete data 
 

If there is a previous study or a pre-test, then the SD is taken as )p-(1p ii
i

max , 

where pi represents the probability of the ith group. 
 

                                                 
3 α  can be represented as the probability of error between the true value and the estimate which is 
out of bound.  
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However, if no information on p are known, we may take the conservative SD=1/2, 

where )p-(1p ii
1p0

max
i≤≤

=1/2 for all i.  

 
For survey study, this approach is often adopted. If we want to conduct an ad-hoc 
survey which has not been conducted before and for which no formal pre-tests have 
been conducted, the sample size (n) can be simply written as: 
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Note: The definitions of Z, d, N, α  are the same as that in last page. 
 
3.3 More characteristics on SRS 
 
Pros: 
 SRS is easy to implement with random number generation when the sampling 
frame exists, especially for the telephone survey with automatic dialing (random digit 
dialing) and with computerized voice response system. 
 
Cons: 

 SRS requires a listing of population element, which is not practical for many 
business scenarios. For example, when we conduct the visit survey, it is not 
feasible to possess the listing of element of visitors. 

 SRS produces larger errors than some of other research methods, e.g. stratified 
sampling (which will be discussed next time) when the sample size is fixed. This 
phenomenon can be proven by mathematics.  

 In order to offset the lower accuracy of SRS, larger sample size is demanded, 
which will result in higher costs and lower efficiency. On the other hand, 
comparing to cluster sampling (which will be discussed in Research Method 
(III)), the data collection method of SRS is much more expensive and more 
inefficient.  

 SRS may not cover the segments that we are interested in or the sub-sample sizes 
of there segments are not large enough so that people cannot conduct in-depth 
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analysis or make in-depth inference on these segments. 
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