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ASSESSMENT OF RELIABILITY OF THE RESULTS OF SOCIO-ECONOMIC RESEARCH BY STATISTICAL 

METHODS 

Annotation 

The article explores the possibilities of modern software for building a model of the distribution of statistics suitable for a 

particular experiment. This program makes it possible to find approximate solutions with high accuracy in situations that cannot 

be implemented by analytical methods, using computational methods and statistical modeling, to draw not only asymptotic 

conclusions based on modeling, but also to observe the change in the law as the sample size increases.  

Key words: Statistical distribution, model, numerical methods, software. 

 

Introduction. Methods of statistical analysis of data, 

methods of applied mathematical statistics are widely used in 

the analysis of the results of stochastic experiments, mainly, in 

natural sciences, engineering, biology, medicine, economics, 

insurance, demography and social fields. The statistical 

systems used are not considered as tools for investigating the 

validity of the study. Therefore, in cases where it is not 

possible to determine research regularity using analytical 

methods, better results can be achieved using numerical 

methods. 

But, almost all software systems do not include 

research validation through these quantitative methods. 

Professionals,who are in this field, face problems in their work 

in analyzing statistical data or choosing a distribution law 

model that adequately describes the distribution of 

observations. In addition, it is a problem for the 

representatives of the social sphere, which statistical criteria 

should be used in order to minimize the error in the statistical 

analysis of the results of the experiment. 

In recent years, so many statistical methods and 

criterias have been proposed that even a specialist in 

mathematical statistics come across some difficulties  to 

choose the right direction. There are several criterias for 

testing exactly one hypothesis. Naturally, several questions 

appear automatically: which criterion is the best? Which 

criterion guarantees that type 2 error is minimal for a fixed 

type 1 error? 

Can be distinguished competing hypotheses within a 

given set of observations? Is it possible to use the asymptotic 

results of the given criterion in the size of the given 

observations? These questions can be answered by conducting 

research using computer technologies. Only when computer 

simulations are used, the shortcomings of statistical criteria 

become apparent, as they are limited in their precise field of 

application. 

Literature review. Within the scope of the topic, in 

recent years, Professor B.Y. Lemeshko and his students [1] 

carried out scientific research in this field and formed a 

scientific school on statistical analysis of data, modeling and 

research of probabilistic. The main research of this scientific 

school consists in applying the fundamental results of 

mathematical statistics to various issues of practice. There are 

many studies by professor A.I Orlov, in the field of applied 

statistics, specific aspects of methods, factors to be considered 

in their application, and correct statistical inferences.  

Among them [2] literature plays main role. Special 

attention is paid to the tasks of choosing the most optimal 

statistical criterion, which is different from the proposed 

technologies, ensuring the minimization of type 1 and 2 errors 

when using this statistical criterion, drawing not only 

asymptotic conclusions based on simulation, but also 

observing changes in the regularity with the increase of the 

sample size. In addition, the regularities of the results of the 

stochastic experiment conducted in our republic are 

determined, that is, they differ from the regularities of the data 

of other countries. 

Research methods. The main goal is to study the laws 

of mathematical statistics using calculation methods and 

statistical modeling, considering computer technology as an 

instrument. Technologies under development significantly 

complement analytical methods, help to find approximate 

solutions in cases that cannot be implemented by analytical 

methods. On the basis of simulation, it is possible not only to 

draw asymptotic conclusions, but also to observe changes in 

the law as the sample size increases, to build and model the 

distribution model of arbitrary statistics studied in a given 

situation. For this, the following tasks were performed: 

1. To observe software for computer data analysis, 

statistical analysis of observations of one-dimensional and 

multi-dimensional continuous random variables, developing of 

methods, algorithms and softwares;  

2. To Apply methods of computer analysis of statistical 

regularities arising in mathematical and applied statistics 

issues; 

3. To evaluate of distribution parameters of grouped, 

partially grouped (both censored and ungrouped) and interval 

observations and testing of statistical (simple and complex) 

hypotheses; 

4. To Improve of methods and approaches for drawing 

correct conclusions based on deep study of advanced 

international experience and extensive use of modern 

mathematical and software-technical equipment in 

macroeconomic calculations. 

 5. Wide application of modern information and 

communication technologies of statistical data collection, 

processing, transfer and distribution, deepening the level of 

automation of the processes of working with statistical data, 

forming a statistical data bank;  

6. To ensure minimum type 1 and 2 errors; 

7. To construct of a distribution model of statistics 

suitable for a specific experiment. 
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The main goal of creating a set of practical programs 

is the statistical analysis of the results of stochastic 

experiments, in particular, multidimensional numerical data 

obtained from experiments in natural sciences, engineering, 

biology, medicine, economics, insurance, demography and 

social fields, and the effective application of mathematical 

statistics methods to them. It is known that there are statistical 

analysis programs created by various developed countries such 

as STATISTICA, SPSS, STATA, and they have their 

advantages and disadvantages. The advantage of the 

developed software is that the interface of this program is 

convenient for socio-economic researchers and it is available 

in Uzbek, Russian and English languages, and it is designed to 

select the best one from several statistical criteria. This 

provides certain convenience to the user. In addition, the set of 

proposed programs provides for the verification of hypotheses 

about the statistical validity and statistical reliability of the 

performed analysis, which is not available in the above-

mentioned set of statistical programs, as well as providing 

appropriate conclusions.The main goal of analyzing the results 

of experimental observation is to determine the distribution 

law that best describes the distribution of the observed random 

variable. How well the observed pattern corresponds to the 

theoretical law is checked using various criteria. The purpose 

of testing the hypothesis about the correspondence of the 

empirical (experimental) distribution to the theoretical 

distribution is to make sure that this model of the theoretical 

law does not contradict the observations, and its use does not 

lead to serious errors. Improper use of statistical criteria leads 

to incorrect decision-making or unjustified rejection of the 

tested hypothesis. The lack of local practical software products 

for statistical analysis and data analysis in the market of 

scientific and technical products causes many problems in the 

analysis of the results of experiments in the socio-economic 

spheres. Firstly, using almost all of the available application 

software requires sufficient knowledge of mathematics and 

mathematical statistics. Secondly, these software products do 

not have the ability to make the necessary changes and edits 

for the researcher, and it is not possible to use the full 

capabilities of these programs. Currently, there are a number 

of statistical analysis programs used in world practice. some of 

these programs are comprehensive, mainly, intended for a 

wide spectrum of statistical analysis, while some are intended 

to solve only certain issues. These systems provide a tool for 

solving various problems of statistical analysis. But the correct 

use of these systems depends on the skill of the user. The best 

used systems include arsenal classical methods of 

mathematical statistics. But the exact field of application of 

this arsenal differs in different applications. But the exact field 

of application of this arsenal differs in different applications. 

The conditions for applying statistical methods to problems 

that arise in practice are not fulfilled in many cases. For 

example, non-fulfillment of the assumption that the 

measurement error obeys the normal law; the fact that the 

number of observations is limited limits the possibility of 

applying asymptotic results; the form of observations 

(grouped, censored, interval) does not allow the use of 

classical statistical evaluation and hypothesis testing methods; 

inability to propose criteria for testing complex hypotheses 

using analytical methods of mathematics, etc. Overall, in 

practice, many problems that cannot be solved by the 

mathematic mechanics of applied statistics. 

Numerical methods and statistical modeling 

techniques promote the development of mathematical statistics 

as a "statistical software package - a tool of the researcher". 

But the statistical systems used are not considered tools for 

researching the validity of research. Therefore, in cases where 

it is not possible to determine research regularity using 

analytical methods, better results can be achieved using 

numerical methods. However, almost all software systems do 

not include research validation through these quantitative 

methods. It also requires sufficient training in mathematics 

and mathematical statistics to use most software systems. 

Therefore, it is important to create a system that is convenient 

for researchers conducting scientific research in socio-

economic fields, that creates an opportunity to choose the 

most optimal of several statistical methods, and offers a high-

accuracy approximate solution in cases where there is no exact 

solution.  R, which is considered the most powerful statistical 

programming tool today, is widely used in software 

development. The existing library of R is edited and extended 

within the framework of the above tasks. The greatest strength 

of R is that it can be extended as desired using various 

packages. That is, iterative methods can be easily included in 

it. 

Conclusion and Recommendations. Choosing the 

most correct and optimal statistical criterion based on the 

proposed technology and modeling, ensuring the minimum of 

type 1 and 2 errors when using this statistical criterion, 

distinguishing between competing hypotheses by statistical 

criteria, using calculation methods and statistical modeling, 

looking at computer technology as an instrument, studying the 

laws of mathematical statistics the tasks of clarifying the 

conditions for applying the exact theoretical results of 

mathematical statistics to the study, drawing not only 

asymptotic conclusions based on simulation, but also 

observing the changes in the regularity with the increase of the 

sample size are solved.As a result, correct conclusions are 

reached based on the results of research in socio-economic 

fields. It should be emphasized that obtaining statistical 

information quickly, collecting, recording, storing, and 

processing in a convenient form is a very time-consuming 

task, and high technologies are necessary here. 
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