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The method of random sampling is part of the probabilistic methods 
which can be used in marketing research and it is characterized by the 
fact that it imposes a requirement that each unit belonging to the general 
group should have an equal chance of being selected for the sampling 
process. Random number tables are used in order to prove the accuracy 
of the simple random sampling implementation process. The following 
paper details the practical methods for the creating a sample for a 
marketing research conducted in an agricultural unit by generating 
random numbers using the facilities offered by Microsoft Excel. 
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Needs of rapidly growing information and the efficiency with which 

it must be obtained and analyzed have defined selective research as a quasi-
general approach used in marketing studies. Selection offers the opportunity 
to obtain information relating to a general group by investigating only some 
of the components of the latter. Therefore, choosing and implementing an 
appropriate sampling technique, in relation to the objectives of each 
research project, becomes the key element that makes a selective research 
successful. The arguments which recommend selective research instead of 
the total research (like the population census) include substantial cost 
savings, time savings, human resource savings and other benefits for those 
who use the information obtained with the purpose to intervene in the 
economic life. 

Let’s take for example an agricultural unit with a number of 150 
employees. The manager wants to estimate the non-productive lag time of 
the employees with a view to adopt efficient measures. A study conducted 

                                                
∗ Petrosani University, Romania 



FACULTATEA DE MANAGEMENT AGRICOL 

earlier showed an average daily non-productive time of 50 minutes / 
employee with a mean square deviation of 10 minutes. The maximum 
acceptable error is 3.5 minutes and the confidence level considered 
reasonable by the manager who conducts the marketing research is 95% (z = 
1.96). Further on, we present the method of calculating the sample size and 
the actual procedure for the determining it by using simple random 
sampling. 

There are two important categories of sampling techniques that can 
be applied to solve the problem: probability and nonprobability. In case of 
probabilistic methods of sampling, sample components are selected at 
random and the probability of being selected is determinable (this 
probability should not be mandatory equal for all items of the group). 
Nonprobability methods perform nonrandom selection of sampling units, 
and the probability of a unit to be part of the sample can not be estimated in 
this case. Among the methods of this category frequently used in marketing 
studies it’s worth mentioning the following: simple random sampling, 
systematic sampling, stratified sampling, group sampling, multistage 
sampling etc. 

Besides the opportunity to choose between one method category or 
another, the researcher must decide, at this stage, whether he will use a 
recurrent sampling scheme or a non-recurrent one.  

Recurrent sampling is a procedure through which each unit is 
assigned the same probability of being selected.  If we use N to define the 

general group, then the unique probability of selection equals
N

1
 . In order 

to maintain equal opportunities of selection, previously selected units will 
be reintroduced in the survey (in this way, the total number of elements - N 
is kept constant). 

Non-recurrent sampling establishes the rule that the elements 
selected from the group will be excluded from sampling, with the obvious 
consequence that the probability of being selected corresponding to the 
elements of the group will not be equal. This happens because the 

probabilities calculated in the form of reports 
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 (where n 

is the sample size) are reduced as the selection procedure progresses. While 
in the case of non-recurrent sampling where each element can be selected 
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only once, in recurrent sampling it is possible for an item to be selected 
several times. 

The sampling size (volume) represents the elements from which the 
information will be collected. Statistical methods for determining the 
sample size generate a set of calculations for each type of survey (recurrent 
or non-recurrent). Therefore, sample size determination should take into 
account a number of quantitative restrictions, such as: the maximum 
allowable error, the level of confidence provided for the results, the 
dispersion of the analyzed characteristic at group level. To these we might 
add, in some cases, a set of qualitative factors which, according to the 
method of sizing that has been implemented, may intervene at a greater or 
smaller extent, in the process of sampling, such as: the nature and the 
objectives of research, the number of variables investigated, the methods of 
analysis used, the volume of samples in similar marketing studies, the 
aggregation level of the analysis, the completion of interviews, available 
resources, etc. 

The relation for calculating the size of the sample in the case of a 
recurrent survey is: 

2
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where:  
z – is the argument of the Laplace-Gauss function and it represents the 

coefficient corresponding to the level of confidence established by the 
researcher (its value will be retrieved from the relevant statistical 
tables);  

s – is the average square deviation of the sample (it is estimated based on 
the previous study)  

E – the maximum possible estimated error 
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In the case of non-recurrent surveys, the size of the sample is: 
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where, N – the size of the group from which the elements can be 
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selected (the number employees of agricultural units) 
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Since it has been demonstrated that non-recurrent sampling leads to 
a higher accuracy of estimations, it is consider sufficient to make 
observations on a smaller sample, consisting of 26 persons.  

For a given estimate error E we can establish a variation interval of 
the mean selection as compared to the overall average with which we 
measure the accuracy of the estimates: 

),( EMEMI +−= where I represents the confidence interval. 

The probability α−=+<<− 1)( EMmEMP  is called confidence 

level and reflects the certainty with which we may say that the average can 
be found within the confidence interval. Its complement - α - is called 
significance level or threshold and it corresponds to the probability that m is 
located outside the confidence interval. 

The level of confidence 1 - α and accordingly, the significance level 
α, are chosen taking into account the specific problem that needs to be 
solved. In practice, the most commonly used levels of confidence have the 
following values 90%, 95%, 98%, 99%, 99.9% for which the corresponding 
levels of significance are 10%, 5%, 2%, 1% and 0, 1%. For example, 
ensuring results with a 95% degree of probability (significance level of -5%) 
means that in only 5 cases out of 100 surveys, the sample average will be 
put outside the confidence interval. 

For the unit manager of the agricultural company analyzed here, the 
confidence interval of the estimate is:  

( ) ( ) ( )50 50 3.5 46,5;53,5I E= ± = ± =  

As a result, one can say with a 95% probability that the average daily 
spare time of a farm worker is between 46.5 and 53.5 minutes.  

In order to highlight an effective way of establishing a marketing 
research sample which includes a number of 26 agricultural workers, we use 
the random sampling method. 

The main feature of this method is that it induces a requirement for 
each unit belonging to the group to have equal chances of being selected. 
For this purpose, we can use as selection methods the "lottery" process and 
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the random number tables. 
A. The "lottery" process or "the lottery sampling" involves 

numbering the elements of the group from 1 to N and then writing a note, 
card, ball, etc. which gives the opportunity to register each number. These 
objects are inserted in a box from which, after careful mixing, we can 
extract as many as necessary to complete the sample size. The items 
indicated by the numbers selected will be part of the sample. 

By comparing it with gambling (such as Loto games), the rules of 
which are well-known, we are able to draw attention to the conditions that 
make sure that the balls have equal chances to come out: they must have 
perfect spherical shape, must be similar in terms of mass, volume, density, 
etc. In the case of groups which intervene in marketing researches, the 
implementation of such a procedure, while maintaining equal probability for 
all the items in the box, is practically impossible. However, this method is 
often described in marketing textbooks and in statistics books because it is 
in fact the prototype of simple sampling, which provides us with the 
theoretical selection scheme to which the theory of probability is related and 
it determines the formulas for calculating the size of the sampling, the 
selection error, the confidence interval, etc. 

B. When the simple random sampling is meant to be rigorously put 
into practice, it is more appropriate to use the second method which 
reproduces, under quasi-perfect conditions, the mathematical requirements 
such as: using random number tables. This technique is based on long 
series of random numbers that are usually found as annexes in the books of 
statistics and in marketing researches or printed separately in the form of 
pamphlets or books for those directly interested. The randomness character 
refers both to each number separately (because the figures are entered at 
random) and to the sequence of numbers contained in such a table. 
 The classical method of random number tables is a laborious one 
because it involves adapting the strings of numbers from statistical tables to 
the research. Thus, if the size of the sample is expressed by a number 
composed of "k" figures, and table columns contain numbers with fewer 
digits than "k", the necessary number of digits will be taken from the next 
column: similarly, if the numbers from the table have too many digits, then 
we can remove the first or the last figures from each column. Moreover, in 
the case large samples, we  can use compound reading (usually obtained 
from two readings of the numbers in the table), the final number being 
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composed of combinations of individual readings - two digits from the first 
reading, three from the second or other ways of combining numbers that 
match the characteristic of the research. 

When the researcher generates random numbers using the computer, 
the implementation of this procedure is easy as it could determine, since the 
initial moment, the range of values which includes the random numbers 
taking into account the objectives of the research. For example, in the case 
study which aims at measuring the spare time of workers from a farm with a 
total of 150 employees, the sample will consist of 26 subjects, which makes 
it necessary for the operator to simply schedule the computer to make the 
random selection of 26 numbers between 1 and 150. 

The following stages must be covered in order to create the sampling 
for marketing research:  

I. Drawing up a list of directly productive 150 workers (their names 
are arranged in alphabetical order), assigning a code between 1 and 150 for 
each name on the list – the first worker will receive the code 001, the second 
will get 002 and so forth; 

II. Drawing up a random number table using the RAND function in 
Microsoft Excel program. The function has the following syntax = RAND () 
and it generates a real random number between 0 and 1. To build a random 
integer number table between 1 and 150 (suitable for marketing research 
undertaken for the problem to be solved), a combination of functions can be 
used: = ROUNDUP(150 * RAND(), 0). The Roundup Function is used to 
round a number through addition and it has two arguments: the real number 
to be rounded (in our case 150*RAND ()), and the number of decimal 
places up to which the random number is to be rounded. Since we 
determined that the second argument of the Roundup function equals 0, the 
result of each cell of the random number table created in Excel will be an 
integer number; 

III.  Further on, we shall use the INDEX function to perform a random 
selection of 26 codes in the table with random numbers, which was drawn 
up in the previous step. The INDEX function returns the value of an item 
from a table or from a matrix selected by a number indicating the row and 
column. More precisely, the syntax is: = INDEX (array, row number, 
column number), where the matrix argument represents a cell zone in Excel 
(in our case the area is bounded by the table of random numbers from the 
appendix). We used the compound function: 
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INDEX($A$1:$T$30;ROUNDUP(30*RAND();0);ROUNDUP(20*RAND()
;0)); the Excel program was ordered to choose at random a line number and 
a column number out of the table (matrix) with 30 rows and 20 columns in 
order to indicate the position in the table of the number that is to be selected 
in the sample. If by any chance, the computer would draw a number that 
would repeat itself among the 26 that are to form the sample of employees, 
that certain number would have been skipped, thus, continuing the selection 
procedure of random numbers until the desired sample would be obtained. 
By implementing the compound function mentioned above, we can obtain 
the following code numbers associated with persons who will form the 
sample under research: 13, 91, 137, 6, 73, 103, 49, 41, 19, 135, 63, 131, 
112, 79, 55, 63, 22, 111, 101, 79, 113, 46, 5, 114, 43, and 147.  

IV.  The sample is completed after each code is assigned the name and 
surname of the employee who fills out the marketing research enquiry.  

Lately, when computer technology has become an indispensable tool 
for carrying out activities of design, organization and for conducting 
marketing researches, the search for random number tables is no longer a 
problem, when the researcher himself is able to generate random numbers 
by using a computer program, such as Microsoft Excel. Thus, using random, 
probabilistic sampling in marketing research becomes more easier when the 
researcher holds solid IT knowledge.  
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