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Summary 

In this article, we are developing an application with Python, in order to explore randomization 

algorithms. Based on the user’s choices at the beginning, and at the input he enters, our 

application produces, based on the proper randomization algorithm, the output. For the 

implementation of the software we used Python 3. 

 
 

Introduction 

Randomization is a wide field of research. Techniques and methods implemented concerning 

randomization are widely used in clinical trials and researches, in experimental control, but 

mostly in biological and medical researches. As stated in Rosenberger et. Al research [1], “The 

principle of randomization is now a fundamental feature of the scientific method and is employed 

in many fields of empirical research”. 

Randomization produces the comparable groups and its aim is to eliminate the source of bias in 

treatment assignments, when used in clinical trials. Alongside, the use of these methods includes 

probability theory in order to express the likelihood of chance as a source for the difference of 

end outcome. In simple terms randomizations is the more former categorization of a given 

sample. 

Randomization has three types, simple, stratified and block. The aim of this software is to make 

an application which will interact with the user’s inputs in order to produce the final outcome or 

the randomization. Specifically, this application asks the user for the number of subjects and the 

number of treatments and then performs a randomization of the subjects into the different 

treatment groups using either one of the aforementioned types. 
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Figure 1: Randomization outcome performed on a study sample. 
 

 

Study group is the main group in which the randomization methods will be implemented. 

Comparison group refers to the variables used from researchers in order to determine whether there 

are effects of the treatment compared with the no treatment group, in a clinical trial.  
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Methods 

In this section, we introduce the methods used in our application and the experiments 

conducted in details. The purpose of this section is to explain in detail how these methods 

work and how they were implemented.  

 

1. Simple randomization 

 
Simple randomization is a method based ona single sequence of random Assignments[2].In 

simple randomization, each sample has equal terms to be selected, ie equal probabilities. Simple 

randomization can be simulated with the coin - toss process, which is the distribution of equal 

probabilities in all the subjects that are involved in the process. In addition, group treatments can 

be more than two. 

In order to implement the simple randomization method, one has to define the group of subject, 

their numbers and the number of treatment groups that will be used. This procedure can take 

place through random assignment of values, or let a user, when an interface exists, to enter the 

data. Following, we present an example referring to the function of simple randomization, in 

order to understand how this randomization method works.  

 

Example: 

 

In this example we have two treatment groups (A, B). In each group, there are some numbers 

corresponding to them. 

 
Two treatments 

0-4 A 

5-9 B 

Table 1 

 
Inserted input (random digits): 779526432008 

 
Treatment assigned 

7 7 9 5 2 6 4 3 2 0 0 8 

B B B B A B A A A A A B 

Table 2 
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Simple randomization is easy for implementation, though at any point in time, there may be an 

imbalance in the number of subjects on each treatment and the output may not be acceptable. 

Furthermore, it is desirable to use restricted methods for randomization, so as to have an accurate 

and reliable output. 

 

 

2. Block randomization 
 

The second method is called block randomization. Block randomization is a commonly used 

technique in clinical trial. Its aim is to reduce bias and achieve balance in the allocation of 

participants to treatment groups, especially when the sample size is small. This method increases 

the probability that each group will contain an equal number of individuals by sequencing 

participant assignments by block [3]. 

 

Example: 

 

In this example we have two treatment groups, A and B and block size = 4. 

The number of possible allocations – outputs derives from the mathematical equation below: 

                                             

This means that we have 6 possible allocations within each block: 

1. AABB 

2. BABA 

3. ABBA 

4. BAAB 

5. BBAA 

6. ABAB 

 

 

3. Stratified randomization 
 

The stratified randomization method addresses the need to control the possible influence of 

covariates that would jeopardize the final outcome of the clinical research. Thus, this method 

defines the stratums to be sampled at the first stage. Next, it determines the number of 

participants necessary for each stratum, and finally the algorithm randomly samples the 

participants from each sample in order to produce the final result [4].  
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Figure 2: Sample and variables used for stratified randomization method[5]. 

 
Stratified randomization takes into account various variables in order to find the best outcome 

and allocation.However, this method is rarely applicable in trials, because clinical research 

subjects are often enrolled one at a time on a continuous basis.  
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Python 3 

For the development of this application we used Python 3 on the Anaconda (Spyder) 

environment. Python is an easy-to-interpret programming language. It belongs to the category 

of high level programming languages as it has dynamic semantics. Its philosophy makes the 

code readable and consists of a large standard library. Some of its main features are [6]: 

 Ease of learning. 

 Readability (easily comprehensible and comprehensible). 

 Ease of maintenance. 

 Quick Application Development. 

 Easy to interpret. 

 Very high data structures. 

 Easily expandable. 

 Open Source. 

 Can be used almost everywhere. 

 No segmentation faults. 

 Automatic memory management. 

 

Another advantage of this language is that it has plenty of ready-made libraries that can be 

easily used. Libraries can be expanded with new sections written in C or C ++. Python programs 

are compact, readable, easy to write, and easy to read, as opposed to other programming 

languages [7]. 

The interface used to develop our application in the Python programming language is 

Anaconda - Spyder. This environment is easy to use and can be used by any user to develop the 

application he desires and to execute easily and directly. Spyder is a complete open source 

development environment (IDE) for scientific programming in  
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Python language. It integrates the NumPy, SciPy, Matplotlib and IPython libraries, as well as 

other open source software. Spyder is extensible with plugins and includes support for 

interactive tools for data inspection as well as incorporating special code quality assurance 

systems[8]. 
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Implementation 
 
 

This section displays the implementation of the algorithms used for the development of this 

application (Figure 3). Additionally, in Figure 5 we resent the initial output of the system, waiting 

for the user’s input. In all the randomization methods we calculate the sample and use random 

function in order to produce the needed values for the final allocation. The final output concerns 

the allocation sequence that has been produced. 
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Figure 3: Application’s algorithm 

 

 

The Output of each algorithm is displayed in Figure 4, Figure 5 and Figure 6. 

 

 
Figure 4: Simple randomization. 
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Figure 5: Block randomization. 

 

 
Figure 6: Stratified randomization. 
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Conclusion 

 
The aim of this research concerns the presentation of the randomization methods through the use 

of an application. The application has been implemented in Python 3 language and can work 

properly in any command line or other tool used for python scripts.  

The result of this work refers to the understanding of these algorithms, how they work, and the 

results they produce. It is important for the reader both through this research and with the use of the 

application, to understand how these methods work and maybe then use them to analyze the results 

of a clinical trial. 

 

Generally, the aim of randomization is to ensure a fair comparison between like groups. Randomly 

selecting patients for treatment means that groups will typically be similar for important 

prognostic factors, and so would likely have similar outcomes if they received identical treatment. 

Thus any observed differences in outcome are likely to result from differences in treatment.As a 

conclusion, we can use clustering algorithm to help direct us in choosing the appropriate surgical 

technique for different patients. 
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