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Abstract 

This thesis contains a method for predicting bacterial pathogens, using the machine learning feature space model, the method of prediction 
is considered, and the supposed attributes for using the prediction and possible results are considered. 
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1 Introduction 

This work contains a method for predicting bacterial 
pathogens, using the machine learning feature space model, 
the method of prediction is considered, the supposed 
attributes for using the prediction and possible results are 
considered [1]. 

Predicting the spread of new bacterial pathogens is a 
fundamental factor in the modern existence of mankind. 
Without the ability to predict new bacterial pathogens, there 
is a great risk in losing not only financial resources, but also 
large losses of the human population [2]. 

2 Overview 

Predicting is possible in many ways, but one of the most 
effective is prediction by machine learning. Machine 
learning is a set of algorithms and methods that allow a 
computer to make predictions based on previous 
experiences, such as statistical data and ranking of results. 
At the same time, the result of training is not just a program 
capable of sorting results, but a formula that the person 
understands. That is, with the help of machine learning from 
the "raw" data you can get new useful information. In such 
cases, instead of the name "machine learning", usually 
another is used - "data mining". Data extraction is actively 
used by analysts to optimize processes in their areas. 
Already this technology is used in the study of associative 
rules and can help to find out which products are most often 
bought together, and place them in the store accordingly. 

It also follows the definition that ML: machine learning 
is a scientific discipline dedicated to creating algorithms that 
allow a computer to improve its performance based on 
empirical data. At the same time, performance refers to the 
percentage of correctly processed samples, for example, 
correctly guessed branches of program execution [4]. 

Representation of data, although there are quite a few 
models of representing objects in machine learning, the so-
called model of feature space has become most widespread. 
In it, each object is represented as a set of pairs [attribute, 

value], which are called attributes. 
This model is suitable for predicting new bacterial 

pathogens according to a number of criteria: according to 
the research data, each bacterium has its own set of attributes, 
this is in what conditions the bacterium can exist, the 
metabolic rate, rapid adaptation to the changed conditions 
of existence, the ability to change in a short time with the 
transfer of heredity etc. This information can then be used 
to automatically screen out bacteria that do not pose a high 
risk to humans or animals. In the example above, the 
metabolic rate is a numerical attribute. The ability to change 
in a short time - Boolean. In addition to these two types, 
categorical or nominal attributes are often encountered, 
roughly speaking - enumerations. For example, for bacterial 
pathogens this can be the structure of microorganisms, i.e. 
in different species of bacteria the structure is not the same, 
but there is a certain minimum set, present in each bacterium. 
Very rarely, string attributes are also introduced, where 
arbitrary values can be arbitrary strings. Typically, in the 
data set, one special attribute is also introduced, the so-
called class attribute. On the training data (if the method 
with training is used, of course) its value is known, and for 
the processed data it needs to be calculated [3]. 

3 Decision 

In the prediction of bacterial pathogens, the training sample 
may include a sign of whether a particular bacterium is 
considered to be a high infection rate, either at a low level or 
with a possibly high infection rate. It is this attribute that will 
be the attribute of the class, and it will be required to calculate 
it for new predictions. A common table form is used to store 
such data sets. This can be, for example, a database, a CSV 
file, or an MS Excel spreadsheet. In this case, the names of 
the columns denote the names of the attributes, and the rows 
of the table itself are the individual objects to be processed. 
(Inside the program, as in mathematical reasoning, objects are 
represented as vectors in a multidimensional space, while the 
axes of coordinates correspond to separate attributes, that is, 
to individual elements of the vector) [5]. 
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4 Conclusion 

The idea of machine learning is that computers not only 

execute commands, but also learn to find answers to 
problems that do not have a ready solution. 
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