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Abstract: This paper considers the verification of several important theo- 

rems in simple random sampling using R software. First several important 

theorems in simple random sampling are introduced systematically. Then 

computer program for the verification of these theorems is written using R. 

According to these R codes, the paper verifies these theorems. The output 

proves that the R codes are very practical and effective. 
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Introduction 
 

Sampling survey is a kind of non-comprehensive survey.   Sampling survey is      

a statistical analysis method that extracts some actual data from the popula-

tion according to the principle of randomness and uses probability estimation 

method to calculate the corresponding quantity index of the population ac-

cording to the sample data. Sampling survey can be divided into probability 

sampling and non-probability sampling. Probability sampling is based on the 

principles of probability theory and mathematical statistics to select samples  

from the general population of investigation and research according to the prin-

ciple of randomness, and estimate and infer some characteristics of the general 

population from the quantity, and the possible errors can be controlled from the 

sense of probability. Probabilistic sampling is conventionally called a sampling 

survey.
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The rest of this paper is organized as follows.   In Section 2,  we  present         

a description of several important theorems in simple random sampling. In 

Section 3, computer program for the verification of these theorems is written 

using R. Finally, we summarize and conclude the paper in Section 4.

 
 

Suppose there are N basic units in the population, and Y1, Y2, · · · , Yn  are the  

values  of  each  basic  unit.  The  variable  values  of  n  units  of  the  sample  are  

y1, y2, · · · , yn respectively.

sym ols ¯  ¯          sample 

mean, population variance, sample variance, population covariance, sample   co-
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variance and sampling fraction respectively.  The symbols are as follows.
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The symbols E(·), V ar(·) and Cov(·, ·) denote computing the mathematical 

expectation, variance and covariance  respectively.

Deftnition 1 From the population of N units, n units are extracted in a batch 

at a time, so that any unit is equally likely to be selected, any combination of n 

different units is equally likely to be selected, and this sampling is called simple 

Theorem  or ¯ ¯

Theorem  or  ¯
 

 
Theorem  or C ¯  x̄ xy 

 

Theorem 4 For simple random sampling, E(s2) S2.

Theorem 5 For simple random sampling, E(sxy ) Sxy .

 
 

verification cess we le  5   2   e 0  1  3  5  6,  e 

5, 3, 8, 4, 9.

The R codes for verification of Theorem 1 are as   follows.
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The R codes for verification of Theorem 2 are as   follows.
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The R codes for verification of Theorem 3 are as   follows.

 

 

 

 

 

 

 

 

The R codes for verification of Theorem 4 are as   follows.

 

 

 

 

 

The R codes for verification of Theorem 5 are as   follows.
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In summary, these five theorems are verified successfully using R   software.

Conclusions 
 

In this paper, we consider the computer verification of several important theo-

rems in simple random sampling. The computer program for the verification is 

written using R. According to these R codes, the paper verifies these theorems. 

The output proves that the R codes are very practical and effective.
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