.i EYPA3SUA
Y/ITTbIK

e — —
> -

i

g
CTyaeHTTep MeH Xac fanbiMaapabiH
«Fbl1BIM XX9HE BIJTIM - 2018»

Xl Xansikapanbik FelfibiMU KOHEepeHLUMUACHI

ChbOPHHR MATEPHAJIOB

Xl MexayHapogHas Hay4Hasi KoHgepeHUns
CTYOEHTOB M MONOAbIX YY4EeHbIX
«HAYKA U OBPA30OBAHMUE - 2018»

The Xl International Scientific Conference
for Students and Young Scientists
«SCIENCE AND EDUCATION - 2018»

12thApriI 2018, Astana



KA3AKCTAH PECIIYBJIMKACBHI BIVIIM K9HE FblJIBIM MUHHUCTPJIIT'T
JLH. 'YMUWJIEB ATBIHIATBI EYPA3USA YJITTBIK YHUBEPCUTETI

CTyleHTTep MEH Kac FAJbIMIAAP/IAbIH
«F'pLIBIM KoHe OistiMm - 2018»

atThl XI11 XaapikapajbIK FbLJIBIME KOH(pEPEHIMUSCHIHBIH
BAAHIAMAJIAP ) KUHAFbBI

CBOPHUK MATEPUAJIOB
X1 MexnyHapoaHoii Hay4Hoil KOH(pepeHUnH
CTY/IEHTOB M MOJIOABIX YY€HBIX
«Hayka u o0pa3oBanmue - 2018»

PROCEEDINGS
of the XIII International Scientific Conference
for students and young scholars
«Science and education - 2018»

2018 xp1a 12 cayip

AcTaHa



VIIK 378

BBK 74.58

F 96
F 96

«FputbiM xoHe OutiM — 2018» aTThl cTyneHTTep MeH xac ramsimaapabiH X1
XanplKapasblK FeUTBIME  KOHpepeHmusicel = Xl Mexnynapoanas Hay4dHas

KOH(EpEHIIHsI CTYICHTOB M MOJIOJIBIX yueHbIX «Hayka u o6pa3oBanue - 2018» = The
XII International Scientific Conference for students and young scholars «Science
and education - 2018». — Acrana: http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/,
2018. — 7513 cTp. (ka3akia, OpbICIIA, aFbUIIIBIHIIA).

ISBN 978-9965-31-997-6

JKvHakka CTyIEeHTTepAiH, MaruCTPaHTTAP/bIH, JOKTOPAHTTAP/ABIH >KOHE JKac
FAJIBIMIAPIBIH YKaPaThIIBICTAHY-TEXHUKAIBIK KOHE TYMAaHHTAPJBIK FHUIBIMIAPIBIH
©3€KT1 Maceesniepi OoibIHIIIA OasiHaaManapbl EHI131ITeH.

The proceedings are the papers of students, undergraduates, doctoral students
and young researchers on topical issues of natural and technical sciences and
humanities.

B cOopHUK BOIUIM JOKIAABI CTYJIEHTOB, MATKCTPAHTOB, JOKTOPAHTOB U
MOJIOABIX YUEHBIX 10 aKTyaJbHBIM BOIIPOCAM €CTECTBEHHO-TEXHUUYECKUX U
T'YMaHHUTApPHBIX HAYK.

V]IK 378

bbK 74.58

ISBN 978-9965-31-997-6 ©JILH. Tymunes artwbiHZarsl Eypasus
VITTBIK yHUBepcuteTi, 2018


http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/

oomkayabiy omicrepl. // Bectnuk EHY umenn JI.H. T'ymuneBa. Cepusi ecTecTBEHHO-
TexHnyeckux Hayk. — 2012. - Ne 4 (89). — C. 6-14.

2. Iskakova A. The probabilistic model of distortions of radiation processes. Verlag/
publisher: LAP LAMBER Academic publishing ist ein Imprint der/ is a trademark of
OmniScriptum GmbH & Co. KG Heinrich-Bocking —Str.6-8, 66121 Saarbrucken,
Deutschland/ Germany, 2014. - 52 p.

THE SET OF UNBIASED ESTIMATORS FOR DISCRETE DISTRIBUTION OF SUMS OF
RANDOM VARIABLES

Ospanali Yelnur
Elnur.0.a@mail.ru
Student of the second course Mechanical and Mathematical Faculty of L.N. Gumilev ENU
Scientific supervisor — Iskakova A.

Multivariate model, as a reflection of the current reality, are essential to the description of
many phenomena and situations encountered in daily life. In recent years, there were developed a
considerable amount of probabilistic models [1-2]. Nevertheless, there are still many unresolved
problems, when possible to observe only the sum of the components, which can not be detected by
observation [3-5]. To date, probabilistic models describing such situations were not considered.
Extremely relevant example of application of such a model is the advertising industry, where it is
necessary to link the distribution of consumer interests with appropriate advertisements in various
sources. Similar problems are very common in meteorology and other fields. In this article we
present statistical evaluation of the distribution of the sum of random values L, ... , Ly, Where L,
..., Lq are not observable and observable only their sum. Thus, the results of the proposed work can
solve many of these problems.

Suppose that an urn contains balls and each ball in the urn marked some value L,. Also
assume that the number of possible L, there is d.

Let the elements of the vector p = (ps, ... , pq) determine the probability of retrieving the ball

d

boxes labeled respective values of Ly, ..., Lg, and Zpa =1
o=l

Produces a sequence of extraction of n balls from the urn with the return, and it is not known
exactly which balls were removed from the box. We only know the value of u, which represents the
sum of the values of the n taken out of the urn balls. To study this situation requires the construction
of a probability distribution u.

Assume that V, is the number of possible combinations ryLs,..., rg wkq, Which together
formed u, where ry, ..., 74w, determine the possible number of balls are removed, that bear the L,
..., Lg. In other words, in [1] that is, the number of partitions V, u on the part of L4, ..., Lg.

The probability that the random variable U takes the value u, there

P(U—u)_Zn.Hr - (1)
vy el gt

Theorem. A function that is defined in (1) is a probability distribution.

Let X = (X4, ..., Xk) represents a sampling volume of distribution n (1) and x =(Xa, ..., Xk) IS
the observed value of X, where the elements x; (i = 1, ..., k) represent the sum of the values of the n
balls consistently taken out of the urn with replacement. For each i = 1, ..., k we define the number
of partitions of V; x; valuesat Ly, ... ,Lg.

Vectors ryi=(rj,..., rai), ..., rvi=(ri..., ravi), defining these partitions, when vi=1,..., Vi,
are solutions of the following system of equations
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Suppose that for each j = 1, .., u, where ,=] M, there exists a vector z;=(z;j,..., Zg),

i=

K
defined as  Zi :Z':/.’ and the indices in the right and left side of the linked-to-one
=1

correspondence, which is not unique.

Lemma. a) If any element of the implementation of the sample x =(xi, ... , X¢) of the
distribution (1) has more than one partition on a view of the portion, the solutions z,, ... , z,, based
on observation, not implementations are sufficient statistics .

b) If all the elements of the implementation of the sample x =(xy, ... , Xk) of the distribution
(1) have no more than one partition on a view of the portion, the solution z;, based on observation,
and is the only implementation of a complete sufficient statistic.

The following theorem, presented in the paper [6-9], to determine the set of unbiased
estimates for the probability distribution of the test.

Theorem. The elements of W(u, z)={W(u, z1), ..., W(u, z,)} is an unbiased estimate of the
probability P (U = u) of the distribution (1) that for j = 1, ..., « is defined as

¥ d zoﬁ]
Wz, )=t Er% 3)
n
()

where V, is the number of partitions of u on the part of Ly,..., Lq; for each partition ryy,..., fgw
determine the possible number of balls are removed, that bear the Ly, ..., Lg; k>1 and z,>r, When
o=1,..d,v~1, ..., V.

The analysis of the research carried out in this work allows us to formulate the following
main results.

1. A new probability distribution generated by the urn scheme with balls marked with
rectangular is proposed and studied in the case when only their sums are observable.

2. Many unbiased estimates for the probability distribution of the proposed model and the
variance of these estimates are obtained.
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