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

Yodgarov U.S.
Tashkent State University of Uzbek Language and Literature named after Alisher Navoi

Abstract. 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.Yu. 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 [2-3] 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.

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
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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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ORGANIK BIRIKMALARNI XROMATOGRAFIK AJRATISH USULLARI

Yorbekov A.D1,, Abdug‘aniyeva S.Y2., Xudoyberdiyeva S.Sh2.
1Toshkent kimyo-texnologiya instituti Yangiyer Filiali
*Toshkent Kimyo-texnologiya instituti

Annotatsiya. Ilk bor 1903- yilda rus botanigi L.C.SBET tomonidan organik moddalarni xromatografik ajratishning
usuli yaratildi. Bu usul yuqori samari usul sifatida organik kimyoda keng qo‘llanila boshladi. Xromatografiya shunday
jarayonki, har xil tushuzilishga ega bo‘lgan moddalarni adsorbent yuzasida (qo‘zg‘almas faza) yutilib qo‘zg‘aluvchan faza
yordamida siljishi bilan ajralishidir. Ushbu maqola orqali xromatografik usullarni o‘rganish va ularni qo‘llashni yanada
mukammalroq o‘rganishdan iboratdir.

Tayanch so‘zlar. Xromatografiya, adsorbsiya, desorbsiya, izoterma, qo‘zg‘aluvchan faza, xromatogramma, molekulyar
elak, ionit, kationit, anionit, yupqa qatlam, siqib chiqaruvchi, radial, kapillyar, kamera, diffuziya, thermostat, mikroshiprits.

Kimyoviy o‘zgarishlarda sianid ioni (CN-) bir modda molekukasidan ikkinchi modda molekulasiga o‘zgarmasdan
o‘tadi. Ratsiallar nazariyasining rivojlanishiga 1832-yilda Libix va Vyoller tomonidan olib borilgan tadqiqotlar katta ta’sir
ko‘rsatdi .Ular CzHsCHO tarkibiga ega bo‘lgan “Achchiq bodom moyi” (hozirgi vaqtda benzaldigid C6H5CHO deb ataladigan)
bilan o‘tkazilgan kimyoviy o‘zgarishlar natijasida bir qator organik birikmalar oladilar. .Ajratish jarayoni holatlariga ko‘ra
xromatografiyani sinflashtirish quyidagilarga bo‘linadi:

1.Adsorsion xromatografiya - bu usul komponentlarning faol gattiq adsorbentga nisbatan adsorbsion moyilliklari
orasidagi farqiga asoslanadi. Xromatografiyani gaz-adsorbsion va suyugqlik-adsorbsion turlari keng qo‘llaniladi. Qo‘zg‘almas
faza (adsorbent) sifatida qattiq moddalar ishlatiladi. Bu adsorbentlar maxsus yuzaga va faol markazlarega ega bo‘lib,
ajratilayotgan aralashma noddalar molekulari bilan o‘zaro ta’sirlashuv qobiliyatiga ega bo‘ladi.

2 Tagsimlanish xromatografiyasi-bu usul aralashma komponentlarini ikki aralashmaydigan suyuq fazalar orasida
turlicha tagsimlanishiga asoslanadi. Tagsimlanish (absorbsion) xromatografiyada ajratilayotgan modda
komponentlarining qo‘zgaluvchan faza (gaz yoki suyuqlik)dagi va inert g'ovak qo‘zg‘almas fazaga shimdirilgan

aralashmaydigan suyuqlikdagi eruvchanligi turlicha bo‘ladi.

3 Ionalmashinish xromatografiyasi-bu usulda adsorbent sifatida ionalmashinuvchi smolalar (ionitlar) qo‘llaniladi.
Ionitlar suvda va organik erituvchilarda amalda erimaydigan yuqori molekulali tarkibida asos xossaga ega (-SO3H;-COOH;

-SH) guruhlar mavjud bo‘lgan birikmalar bo‘lib, ion almashtirish xususiyatiga ega bo‘ladi. Ionitlar Kkationitlar va
anionitlarga bo‘linadi. Yupqa qatlam xromatografiyasida ishlatiladigan boglovchi moddalar, birinchi navbatda
mustahkamlangan gatlam hosil gilish uchun ayrim adsorbentlarga 5-20% bog‘lovchi modda qo‘shiladi. Boglovchi modda
komponentlarining ajralish tartibiga sezilarli ta’sir etmasligi kerak . Gips, kraxmal, karboksibent qatlami mustahkamligini
oshirib beradi. Gips yoki kalsiy sulfat, gips ko‘pincha silikagelga qo‘shiladi U CaS04*2H20 ni 110 gradusda 12 soat
davomida qizdirish yo'li bilan tayyorlanadi. Olingan gips yoki alebaster elakdan o‘tkaziladi va 200meshli fraksiyasi ajratib
olinadi. Gips adsorbentga 5% qo‘shilganda qatlam juda yumshoq bo‘ladi. Tayyorlangan plastinkalar 110 gradusda 30 daqiqa
davomida quritiladi, agar 2 soat quritilsa, gips mustaxkamlovchi xususiyatini yo‘qotadi. Kraxmal -bog‘lovchi sifatida
ishlatilganda ancha mustahkam gatlam olish mumkin. Bir xil erituvchi qo‘llanilganda, kraxmal qo‘shilgan qatlamda gips
go‘shilgan qatlamga nisbatan moddalarning ajralishi tezroq ketadi. Kraxmal plastinkalarda komponentlarni aniglash uchun
konsentirlangan meniral kislotalarni ham qo‘llash mumkinligi aniglangan.  Karboksimetilsellyuloza. Adsorbentga
karboksimetilsillyuzaning N70 markli hili 2,5-5% miqdorda qo‘shiladi. Tayyorlangan mustahkam qatlamlar kraxmal
go‘shilgan qatlamlarga nisbatan yorilishga moyil bo‘ladi. Tagsimlanish xromatografiyasi- ajratilayotgan aralashma

komponentlarning o‘zaro aralashmaydigan qo‘zg‘almas faza inert qattiq tashuvchi yuzasida yutilish kuchlari ta’sirda ushlab
ishlatidadi, ba’zan boshqa erituvchilardan ham foydalaniladi. Qattiq

turiadi. Qo‘zg‘almas faza sifatida ko‘pincha suv
tashuvchining tabiati va suyuq qo‘zg‘almas fazaning xususyatlati , xromatografiyaning bajarish usuliga qarab tagsimlanish

xromatografiysining uch xil turi farqlanadi: kolonkali, qog‘oz va yupga qatlam tagsimlanish xromatografiyasi. Kolonkali
xromatografiya-moddalarni bu usul xromatografik analiz qilish uchun uzunligi 10-150 sm, diametrik 0,5-10 sm
o‘lchamdagishish kolonkadan foydalaniladi. Adsorbent miqdori ajratilayotgan aralshma miqdoridan 50-100 marta ko‘p
olinadi. Dastlab kolonka adsorbent yoki tashuvchi bilan to‘ldiriladi va erituvchi bilan yuviladi. Tagsimlanish
xromatografiyasida qattiq tashuvchi erituvchi-suyuq holdagi qo‘zg‘almas faza bilan ezilib aralashtiriladi. So‘ngra ikkinchi
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erituvchida (qo‘zg‘aluvchan fazada)suspenziya holida keltiriladi. Hosil bo‘lgan suyuq bo‘tqasimon qorishma kolonkaga bir
tekisda joylashtiriladi. Tashuvchining yuza qismida doim erituvchi bo‘lishi kerak. Xromatografik usullarni qo‘llash
bilan:1) moddalarning bir xilligi va tozaligini aniqlash mumkin; 2)ma’lum bir namunaga taqqoslab aynan bir xil ekanligini
tasdiglash mumkin ; 3)ko‘p komponentli aralashmani alohida tarkibiy qismlarga ajratish; 4) reaksiya mahsulotlarini sifat
va miqdoriy tahlil qgilish 5) moddalarni suyultirilgan eritmalardan konsentrlab, ajratib olish; 6) kop hollarda moddaning
tuzilishini aniqlash; 7) moddani yuqori darajada toza holda ajratib olish mumkin 8) texnologik jarayonlarni tekshirish va
boshqgarish kabi masalalar hal qilinadi. Bu wusul ilk marotaba M.C.Svet tomonidan o‘simlik pigmentlarini ajratishda
go‘llangan. Adsorbent sifatida kalsiy karbonat bilan to’ldirilgan kolonkada bo‘yalgan qavatlar qatori hosil bo‘lishini
aniqlagan va bu yangi usulni muallif xromatografiya deb atalgan. Xromatografiya so‘zi grekcha bo‘lib , <<rangni yozish>>
degan ma’'noni beradi. Moddalar aralashmasi inert gaz yoki suyuqlik (qo‘zg‘aluvchan faza) ogimida adsorbent (qo‘zg‘almas
faza) yuzasida surilganda turli tabiatga tezlikda harakat qiladilar. Bu tezlik moddalarning qo‘zg‘aluvchan va qo‘zg‘almas faza
bilan o‘zaro ta’sir qiluvchi kuchlarga bog'liq .Xromatografiya usullari qariyb bir asr mobaynida o‘zining qulayligi , qo‘llanish
doirasining kengligi, o‘ta sezgirchanligi, yechilish kerak bo‘lgan muammoga qarab, ularni osonlik bilan hal gilish mumkinligi
sababli kimyogarlar tomonidan keng qo‘llanib kelinmoqda. Sintetik va tabiiy organic birikmalarni, kam uchuvchan va
beqgaror moddalarni tekshirishda, kimyoviy reaksiyalarni olib borishda reaksiya aralashmasi tarkibini, uning borishini,
organic moddalarning tozalik darajasini aniqlashda ilmiy tadqiqot ishlarida, organik sinteznig sanoat jarayonini sifat va
miqdoriy jihatdan analiz qilishda xromatografiya usullari boshqa wusullarga  nisbatan afzal hisoblanadi va
go‘llaniladi.Xromatografiyani sinflashtirishda turli belgilar asos qilib oilnadi: a) fazaning agregat holati; b) elementar
akt(hodisa)ning tabiati ; v) fazalarning nisbiy siljish usuli ; g) jarayonning apparatura jihozini rasmiylashtirish usuli; d)
jarayonning olib borishining maqsadi. Fazalarning agregat holatlari bo‘yicha xromatografiya turlichadir. 1. Adsorbsion -
molekulyar xromatografiyada suyuq yoki gazsimon moddalarni ajratishda ajratilayotgan aralashma komponentlarini
qattiq faza (adsorbent) yuzasidagi yutilish moyilliklari har xilligidan foydalaniladi. Bunday xromatografiyada ajralaytotgan
modda molekularning tarkibida qutbli guruhlarning bo‘lishi katta rol o‘ynaydi.2. Ion almashinish xromatografiyasi. Bu
xromatografiyada o‘zaro ta’sirlashuv qattiq faza va eritmadagi ionlar o‘rtasida bo‘ladi. Eritmadagi ionlar aralashmasining
ajralishi bu ionlarning qattiq fazadagi ionlar bilan almashinuviga asoslanadi. Qattiq faza sifatida o‘zidagi ionlarni
aralashtira oladigan moddalar ionalmashtirgichlar yoki ionitlar qo‘llaniladi.Tekshirilayotgan aralashma esa fagat eritmada
bo‘ladi. Ajratiladigan eritmadagi ionlarning ionitdagi ionlar bilan almashinuvchi har xilligiga asoslanadi. Demak, bu usulda
doim ikkita xromatogramma olinishi lozim. Bulardan biri odatdagi analiz bo‘lsa, ikkinchisi ximiko -xromatografik analiz
hisoblanadi. Chunki kimyoviy reaksiya bilan xromatografik analiz birgalikda olib boriladi. Bu usul bilan uglevodorodlar
reaktordagi silikagelga shimdirilgan konsentrlangan sulfat kislotaga yutuladilar. Keyin boshga uglevodorodlar ajralib,
xromatogrammada  yoziladilar. Bu usul yordamida turli moddalarning tanlangan reagentlarda  yutilib qolish
xususiyatlaridan foydalanib, aralashmalar tarkibidagi moddalarning tuzilishlarini aniqlash mumkin.
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