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ON THE CLASS OF EXPONENTIAL STATISTICAL STRUCTURES OF TYPE B

The article is devoted to the study of exponential statistical structures of type B, which constitute an important subclass of
exponential families of probability distributions. This class is characterized by a number of analytical and probabilistic properties
that make it a convenient tool for solving both theoretical and applied problems in mathematical statistics. The relevance of this
research lies in the need to generalize known classes of distributions and to develop a unified framework for their analysis, which
is essential for applications in stochastic modeling, machine learning, and financial mathematics.

The paper proposes a formal definition of type B distributions based on the Laplace transform of dominating measures
and a system of functional-differential equations describing their structure. Necessary and sufficient conditions for a statistical
structure to belong to class B are established, and it is proved that such structures can be represented through a dominating
measure with an explicit Laplace transform. The obtained results make it possible to describe a wide range of well-known
one-dimensional and multivariate distributions, including the Binomial, Poisson, Normal, Gamma, Polynomial, and Logarithmic
distributions, as well as specific cases such as the Borel-Tanner and Random Walk distributions.

Particular attention is given to the proof of structural theorems that determine the stability of class B under linear trans-
formations and the addition of independent random vectors. It is shown that if a distribution belongs to class B, its linear
transformations and sums also belong to this class with the corresponding parameters. Recursive relations for initial and cen-
tral moments as well as for semi-invariants are obtained, providing an efficient analytical and computational framework for their
evaluation.

Furthermore, the tails of type B distributions are investigated using the properties of the Laplace transform. As a result, new
exponential inequalities for estimating the probabilities of large deviations are derived, which extend classical approaches to
the analysis of statistical distributions. The obtained results can be applied in theoretical studies and in practical problems of
stochastic modeling.

Keywords: exponential statistical structures, class B, probability distributions, Laplace transform, stochastic modeling,
linear operators.

AMS 2020 classification: 62E10, 62H12, 62F10.

Introduction

The concept of an exponential statistical structure was formed in the mid-20th century within the framework of the theory
of exponential families of distributions. The first systematic constructions appeared in the works of J.-R. Barra (Barra, 1981)),
who developed the analytical foundations of mathematical statistics and introduced the concept of natural parameters of
the exponential family. Classical discrete distributions — Binomial, Poisson, and Negative Binomial — were generalized in
the monograph by Johnson and Kotz (JUohnson, & Kotz, 1969). Further development of the theory was achieved through
the works of A. Noack (Noack, 1950), who proposed a new class of discrete distributions with the property of closure
with respect to the addition operation, and C. Morris (Morris, 1982), who systematized Natural Exponential Families with
Quadratic Variance Functions (NEF-QVF). The classical works of Kendall and Stuart (Kendall, & Stuari, 1969) presented the
foundations of the statistical theory of moments and cumulants, which became the basis for further analytical developments.

At the same time, starting from the 2000s, exponential structures have been considered not only as an analytical tool
but also as part of the broader framework of information geometry. In particular, in the works of S. Amari (Amari, 2016),
Ay and Jost (Ay, Jost, & L&, 2017), as well as Kass and Vos (Kass, & Vos, 2019), it was shown that exponential families
can be described through the Riemannian structure of the parameter space, where the Fisher—Rao metric is defined as

gij (0) = Eg [%@X") %ﬁf”} This approach made it possible to establish a connection between classical exponential

distributions, Bayesian models, and the geometric properties of statistical manifolds.

Furthermore, generalizations of the classical NEF—QVF constructions have emerged. In particular, in the works of Letac
and Mora (Letac, & Mora, 1990), natural exponential families with cubic variance functions (NEF—-CVF) were studied, which
are described by the relation V(m) = am?® 4+ bm? + ¢cm + d, where V(m) is the variance function, and m is the mean.

In recent years, the theory of exponential families has been further extended in both theoretical and applied directions.
In particular, Shushi (Shushi, 2018) introduced a generalized exponential family of distributions, providing new insights into
their structural properties and extending classical characterizations beyond standard natural exponential families. These
developments highlight the flexibility of exponential-type models in capturing complex stochastic behavior.
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At the same time, Efron (Efron, 2022) presented a comprehensive modern treatment of exponential families, empha-
sizing their central role in contemporary statistical theory and applications, including Bayesian inference, large-scale data
analysis, and machine learning. This work unifies classical results with modern perspectives, reinforcing the importance of
exponential structures as a fundamental tool in statistics.

These advances demonstrate the continued relevance of exponential families and motivate the study of new subclasses
and generalizations, such as the exponential statistical structures of type B considered in this paper.

Recently, Laplace transform methods have been reconsidered as a powerful tool for analyzing the asymptotic properties
of exponential models. Katsevich et al. (Katsevich, 2024) developed a rigorous approach to the multidimensional Laplace
expansion: I(A) = [, e *@a(z)de ~ e Ne@0) (20)/? _al@o) __ \ _, o5 where a( is the point of minimum of ¢(x),

Vet (o)

which provides precise applicability conditions in high dimensions.

Despite the existing results within the NEF-QVF and NEF-CVF frameworks, the class of exponential structures de-
fined through the Laplace transform of dominating measures that satisfy a functional-differential equation linking parameter
variables and moment characteristics has not yet been systematically described. This gap is filled by the present study.

The object of research is exponential statistical structures of type B, which form a subclass of exponential families of
distributions.

The aim and objectives of the research are to establish the necessary and sufficient conditions for a statistical structure
to belong to class B, to construct the corresponding analytical apparatus through the Laplace transform of dominating
measures, and to prove structural theorems regarding the closure of this class with respect to linear transformations and
convolutions.

1. Exponential statistical structures of type B
Among exponential statistical structures (Noack, 1950, p. 177-190) , one can distinguish a subclass characterized by
a number of important analytical properties.

Definition 1. We say that a statistical structure (Q(x),z € X), where X C R™ is an open set representing the parameter
space, belongs to class B if there exists a function ¢(z, z), which is the Laplace transform of the measure Q(z), and this

function satisfies the equation:
9 L ) fwp =0, e0,0)=1 VoeX (1)
az am 30 - SD ) - .

The distributions Q(x) themselves will be called distributions of type B.

Theorem 1. For a statistical structure {Q(z),z € X} to belong to class B, it is necessary and sufficient that there exists a
measure p dominating the distributions Q(x) such that

Q(x)(dt) = (u(s(x))) ™" exp(—s(@)t) u(dt),
where u(z) is the Laplace transform of the measure p, and s(z) is the s-characteristic of the measure p.

Proof. Let us prove sufficiency. Suppose that there exists a measure u such that

Q(z)(dt) = (u(s(x))) " exp(—s(x)t")u(dt),

where u(z) is the Laplace transform of (.
Then the Laplace transform of Q(x) is given by

_ —zt! _ —1 —(z+s(z)t’ _ U(Z + S(I))
pao) = [ Q) = uls@) ! [ e ) = 22D,

Differentiating ¢(z, z) with respect to z and z, and using the properties of the Laplace transform, one verifies by direct
substitution that ¢(z, x) satisfies equation (1). Hence, Q(x) belongs to class B.

Now, let us prove necessity. Since ¢(0, ) = 1, the function o(z, ) is the unique solution of equation (fl).

Let us express it differently. To do this, fix an arbitrary point (z, ) and denote by s(z) a particular solution of the equation
ds/dr = —W(z) = —(V(z))~*. Since for all z € X the matrix W (z) is positive definite, there exists a neighborhood § of
the point z in which the mapping s(z) has an inverse. Denote it by z(s), s € §. Next, consider the equation db/dz = z(s).
Since dz;/dz; = dz;/dx;,i,j = 1, m (as a consequence of the symmetry of the matrix W (z)), this equation has at least
one solution. Denote by b(s) the analytic continuation of this solution to the strip 75 = {¢ € C™ : Re ¢ € §}. Then, by direct
substitution into equation (fl]), it can be verified that

p(z,7) = exp((b(s(z)) — b(s(z) + 2))).

Consider the measure

p(dt) = exp(s(z)t’ — b(s(x)))Q(x)(dt).
This measure does not depend on z, since its Laplace transform is the function u(z) = exp(—b(z)), z € Ts. Let us prove
that the measure . is the desired one. Indeed, consider the measure

a(@)(dt) = (u(s(x))) " exp(—s(a)t)u(dt).
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The Laplace transform of the measure ¢(z) is the function exp((b(s(z)) — b(s(x) + 2))), i.e., ¢(z, ). Due to the one-to-
one correspondence between measures and their Laplace transforms, this means that ¢(z) = Q(z), which completes the
proof. O

In practice, the membership of a family of distributions {Q(z),z € X} in the class B is established by checking the
relation (ff]).
We symbolically denote that the family {Q(x),z € X} belongs to the class B as:

Q(z) € B(z; V(x)).

If ¢ ~ Q(z), we also write: £ € B(z; V(x)).
Many well-known families of distributions belong to the class B.

Example 1. The Binomial distribution B, € B(np;np(1 — p)).
Example 2. The Poisson distribution P, € B(\; \).
Example 3. The Negative Binomial distribution
NBj € B(n(1—p)p~'snp~ (1 —p)).
Example 4. The Normal distribution @,, 2 € B(a;0?).

Example 5. The Gamma distribution T, » € B()\/a; A/a?), (parameter X is fixed). In particular, the exponential distribution
a1 € B(a ™ a7?).

Example 6. The Multivariate Normal distribution ®,, ,2 € B(a;0?), where a = (au, ..., am), 0 = (045),4,j = 1, m.

Example 7. The Multinomial distribution

B(T;)l ..... Pm) € B(n(p17 cee 7pm); npl(éz] - pj))viaj =1,m.
Example 8. The Negative Multinomial distribution (Johnson, & Kotz, 1969, p. 292)

NB?pl ,,,,, Pm) € B(n(plv‘ .. apm);npi((sij +p]))v7’v] =1,m.

Example 9. Consider the Multivariate Logarithmic distribution A g,
follows: let k = (k1,...,km) € N" ki + -+ + kn, > 1. Then

0.,) (Johnson, & Kotz, 1969, p. 303), defined as

~~~~~

,,,,,

= P{e=(ki,....km)t = (k14 + Em — D (k1! k) 105 00 log(1 — 01 — - — 0,) 1,
0<0; <1, O+---+6,<1.
This family of distributions belongs to the class B:

) )eB<_ (01,...,0m) 0; ej(1+|og(1—|9|)))>
m ( ’

1= [6])log(1 —10]) (1 —J6])log(1 — 0]) (5”' (1—16])log(1 — |6])

.....

where (i,5 =1,m, |0 =01+ -+ 0pn.)
In the univariate case:

0 B 0 14 0
(1-0)log(1—06)" (1—06)2log(1—0) log(1-0)/))"
Example 10. Define the Multivariate Random Walk distribution B

(P1,---» Pm)°

AQGB(—

Let
keN™ |kl=ki+ - +km, 05<p <1, i=1m, p:1 1+ m(2p,-—1)_1 71.
2

i=1

Then

m ki
£e B(nm ,,,,, pm) P{{=Fk}= n(|]|§]|€|'_ . ((|k| ?;f|n)/2> plkH'”(l _p)W—n H (225_—11> .
: i=1 t
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In the univariate case:
Byen2p-1)"hn2p-1)"Y(2p-1)"7"-1)).

Example 11. Define the Multivariate Borel-Tanner distribution BT, . € B.
Let

m -1
keN™, 0<a; <1, i=1m, a=1—<2(1_ai)‘1> .

i=1

Then

n k|! 11
£ S BT(al,m,am) <~ P{£ - k’} = %n)'nﬂc“k‘ ! H

11—« ki |k|—n
R 11 (l—aj> exp(—|k|a)a )

We have for i, 5 = 1, m:

BT{ay oy € B(n((1=a0) ™o (U= am) )s n(l=ay) (6= (1= ay) '@ = (1—a) " = a))).

In the univariate case:

n n o no
BT, eB(l—a’i(l—aP)'
The class B also includes the Noack distribution family [3] and the so-called natural exponential families with quadratic
variance function (NEF-QVF distributions) (Morris, 1982).

Theorem 2. Leta = (aij),i,j = 1, m be an arbitrary non-singular matrix, and b = (b1, ..., bn,) an arbitrary vector. Then, if
¢ € B(z,V(z)), we have
n = af +b € Blax +b;aV(x)a’).

Proof. To prove the statement, it is sufficient to verify the equality

Oy | Opn

Oz ay Vn(y) —Ypn = 07

with y = az + b, where ¢, = v, (2, ) is the Laplace transform of the distribution of the random vector 7, and V;,(y) = cov .
The verification of the given equality is carried out in coordinate form.
Note that M, = y = az + b, hence

Y; = Zajkmk +b;, j=1,m, covn=cov(a+b)=aV(x)a

therefore
= (Z (x)) i j=Tm, @n=Mexp(—z(at +b)') = exp(—2b)p(az, z).
k,r=1
Letw =az, w = (w1,...,wn). Then
) [ Doy
aij + Z (Z Qir G Vrk (T )) e T+ yjon =
Jj=1 k,r=1
= exp(— (Z ari Z 6('0660 e Z (Z a ) airvrk(x) + Z airzrp(w, x))
g=1 Tq k,r=1 \j=1 r=1
where a( Y are the elements of the matrix a .
Since
é] 1)a/jk — 6qk7
j=1
we obtain
b dp(w, x) 8<p W, T)
exp(—zb') ;a ( T Z (z) + zrp(w, x) | =0,
which completes the proof. O
Theorem 3. Letés,... &, . .. be asequence ofindependent and identically distributed random vectors, with &1 € B(x; V (z)).
Then

N =&+ -+ & € B(nz;nV (x)).
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The validity of this statement follows from the fact that
Pnn (2, ) = (p(2,2))".
Corollary 1. ¢, := (&1 + -+ +&,)/n € B(x;n 'V (2)).

Theorem 4. If the distribution Q(z) € B(z;V(z)), then I(z) = V' (z), where I(z) is the Fisher information matrix of the
family {Q(z),z € X}.

Proof. Let the measure p dominate the distributions Q(z). Then
(dQ(z)/dp)(t) = p(t, z) = exp(—s(2)t’ — Inu(s(x))).
Let ¢;;(x),4,j = 1, m, denote the elements of the matrix I(x), and let £ ~ Q(z). Then

as() = ar (L02EE) INPER)) _ py ((pie 2 22ED) PO

and if we denote w := s(z)t’ + Inu(s(z)), then

4y (@) = Li (™) ()i 2) = wiy(a) = W(a) = V' (@),
which completes the proof. O
Theorem 5. Let Q(z) € B(x;V(z)), ar = ax(x) be the raw moments of order k = (ki, ..., kn) of the distribution Q(z),

Br = Br(x) the central moments, and o, = o (x) the semivariances. Then for all k. € N™ the following recurrence relations
hold:

Ohte; = Z vij(x + Ti0k, Qe; =Ti, 1= 1,m; (2)
0 .
/BkJreL ZVZ] (ﬂ + k]/Bk eJ) 5 60 = 17 ﬂei = Oa 1= Lm; (3)
Okte; :Zui~(x)% Oe. = x4, 1=1,m. (4)
i — J ij’ i I )

Proof. Rewrite relation (fl) in coordinate form:

% N~ oo i
aZi—l—Zl/U(m)axj—&—mlcp—O, i=1,m. (5)

j=1

Since aj, = (—1) (0, ), differentiating equality (B) k times and setting z = 0 yields (B).
Let 5i(x) be the central moments related to the initial moments ax(x) by the relation

Bi(z) = Y (=) PICF ap(x) ar(2)* 7.

p<k
Differentiating with respect to z; and taking into account (B), we have

Bk _ N~ 9Bk e AP ‘
sz (9 (aeref xjap) p<ka A Opte; — KjBr—c;-

Substituting this into (g]), we obtain (E).
To obtain relations (#), note that s, = (—1)*(In¢(z, x))i@o. Moreover, from relations (ff]) it follows that the function
1 = Ing(z, x) satisfies the equation

o _
g + (.f)% + 0,
or in coordinate form
W, < W
6Zi+zl/ij(l’)6 +z;, =0, i=1,m,
from which () follows. O

Corollary 2. In the one-dimensional case (m =

\_/

the following relations hold:
agp+1 = V(z)
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0
/Bk+l :V(Z') (£+kﬁk—l)7 50:17 ﬁl :07 k= 172a"'
o —V(x)% or=z, k=1,2 (6)
k+1 — ax7 1 =4, = L4 ...

The obtained recurrence relations for moments and semivariances are quite convenient for their computation. In some
cases, all moments and semivariances can be derived explicitly from these relations.

We limit ourselves to some examples for finding semivariances, since there exist formulas expressing moments in terms
of semivariances (Kendall, & Stuari, 1969).

Example 12. Let V(z) = x(ax + b), where a, b are arbitrary constants. Then the solution of equation () (can be verified

directly) is the function
k

orr1(z) = x(az +b) Y m!b " S(k,m)(ax)" ", k=1,2,... )

m=1

where S(k, m) are the Stirling numbers of the second kind, i.e.,

_ 1 U m j Nk
S(k,m) = —5 3 (j>(1> (m— )"
=0
In particular, setting a = —1, b = 1, = = np in (), we obtain explicit formulas for the semivariances of the binomial
distribution B
k
ok+1 = np(l — p) Z m! S(k,m)p™ "', k=1,2,...
m=1

settinga =1, b =1, = = n(1—p)p~*, we obtain explicit formulas for the semivariances of the negative binomial distribution
NBy:

k
ok =np (1 —p) Z m! S(k,m)p ™" (1 —-p)™, k=1,2,...

m=1

settinga =0, b =1, x = )\, we obtain the semivariances of the Poisson distribution Pj:
or=2A, k=1,2,... (8)
settinga = A™', b= 10, = A\a~ ", we obtain the semivariances of the gamma distribution T’y ,:
op = (k—1D!a " (9)
Relations (B) and (8) are known (Kendall, & Stuari, 1969, p. 108-109).

Example 13. Consider Bernoulli random walks on a line: a particle moves along the axis ¢ at times ¢t = 1,2,.. ., it moves
left with probability p > 1/2 and right with probability ¢ = 1 — p by one step. Suppose initially the particle is at position
t = n. The walk ends if the particle reaches the origin. Let £ be the random variable representing the time of the walk. This
random variable can take values n,n + 2,n + 4, ... with probabilities (Volkov, 1992, p. 152)

n k (k+n)/2 (k—n)/2
— k= +2,...
Wnk = % <(k n)/2>10 q » n,n ,

Since the generating function of this distribution is u(s) = (1 —/1- 4pq82)n (2¢s)™", it can be easily verified that

3
n n n
B _
£€ <2p—1’(2p—1) 2p—1>7

thus the semivariances of the random variable ¢ satisfy the equation:

n

3, -2 ="
2p—1’

or+1(x) = (z°n z)oy(z), o1(z) ==, k=1,2,...

It can be directly verified that the solution of this equation is the function

opra = (2°n 72 —2) Y (=) (2r + Dlleyp(zn” ),
r=0

where

k
Chor = Z (Z)zm‘TS(m,r), kE=0,1,2,...

m=r
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Next, we will consider the estimation of the tails of distributions of type B.

Theorem 6. Let Q(z) € B(z;V(x)), x € X, and s(z) be the s-characteristic of the measure y dominating the distributions
Q(x). Then for any y such that s(x) > s(y), the following inequality holds:

Q) > v) <o (~—a) ([ a-0ver ity - w-a)). (10)
Remark 1. Ift = (t1,...,tm), y = (y1,-..,Yym), then
tzyeti 2y, lm 2 Ym;
s(x) 2 s(y) @ s1(x1,. oy 2m) Z 1Yty -y Ym)s ey Sm(T1, ooy Tm) = Sm(Y1y - vy Ym)-

Proof. Consider the operator

Li(fiz) = | f(OQz)(dE).

Rm
Let 1, dominate the distributions Q(x), s(x) be the s-characteristic of 1, and u(z) be the Laplace transform of u. Then, if
n(t) is the Heaviside unit function, for any vector a = (a1, . . ., a,) with non-negative coordinates, n(t1) ... n(tm) < exp(at’),

and hence for any y € R™
Li(n(ts =) .0t — ym);x) < La(expla(t —y)');z) = exp(‘(ay' ~In “2“*)3)))) .

The last inequality is equivalent to

Qx){t:t>y} <exp (f (ay'fln %)) . (11)
Set B(a) = ay’ — In % and using properties of the Laplace transform of i, we obtain
% — oy —2(s(@) —a), a(s) = —dInu(s)/ds
— the mapping inverse to the mapping
(@) T8 = V(a(s(a) - a)).
Since the matrix V' is positive definite, the function 5(a) is convex, and hence at the point a(y) = (a1(y), - . ., am(y)) defined

by the system
y =z(s(z) — a).
it attains a maximum. Therefore,

Set
Aly) = Bla(y)) = aly)y’ — In L@ —aW)

which is the maximum value of the function 3(a). The expression for A(y) can be simplified. Note that A(z) = 0. Moreover,

() ety - dsi o dsw)
() k) — o) (B2 ) < oty

Hence, 44 . Further,
Y ly=2z=0

d’A  da _ ds(y) -1
a7 ay - ay W
Then, representing the function A(y) by its Taylor expansion around the point = with the remainder in integral form, we
obtain

Aw=w-o( Vi iy - D)) (v =)

Since inequality (f]) holds for any a with non-negative coordinates, it also holds for a = a(y), if s(z) > s(y) (for
example, if all elements of V! are non-negative, then a(y) > 0 provided = < y). Hence, Q(z){t : t > y} < exp(—A(y)),
which completes the proof. O

Discussion and conclusions

The relations (B)—(H) obtained in this work generalize the classical results of Kendall and Stuart (Kendall, & Stuari, 1969)
regarding moment equations, but unlike them, they are derived within a unified approach to exponential structures defined
through the Laplace transform. This allows for the derivation of recurrent formulas for raw moments, central moments, and
semi-invariants not only for individual distributions but also for a wide class of measure-dominated families that satisfy the
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functional-differential equation (fl). Such an approach provides a unified algorithm for computing analytical characteristics
for various distributions, including Binomial, Poisson, Normal, Gamma, and Lognormal, which turned out to be special cases
of the class B(z; V (z)).

Of particular importance are the obtained structural theorems (B)-(#), which prove the closure of the class B with
respect to linear transformations and convolutions. This means that when independent random vectors are added or affine
transformations of the distribution parameters are applied, the distribution remains within the same class. This property is
fundamental for constructing multivariate stochastic models, particularly in problems of risk aggregation and modeling of
cumulative random effects in financial processes.

An important result of the research is also the proof of exponential inequalities (f{0), which provide estimates of large
deviation probabilities. This opens up the possibility of applying the methods of class B in problems of risk control, system
reliability assessment, and the analysis of the tail behavior of distributions in statistical models.

The practical significance of the obtained results lies in the fact that structures of type B form a theoretical basis for
constructing generalized exponential models capable of describing both symmetric and asymmetric stochastic processes
with exponential tails. This makes them promising for modeling loss distributions in insurance, the behavior of financial
assets, as well as for training machine learning models that take into account nonlinear variance dependencies.

Further research should be directed towards extending the theory of exponential structures of type B to non-stationary
processes, analyzing multivariate parametric models with dependent components, and developing efficient numerical algo-
rithms for computing moments and semi-invariants for high-dimensional distributions. A separate promising direction is the
application of the obtained results to problems of optimal statistical inference, parameter estimation in complex stochastic
systems, and the construction of adaptive models in machine learning and financial analytics.

Authors’ contribution: Oleksandr Volkov — conceptualization, methodology, writing-viewing, and editing; Yurii Volkov — conceptual-
ization, methodology; Nataliia Voinalovych — analysis and preparation of the literature, writing-viewing and editing.
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KNAC EKCNOHEHUIANBHUX CTATUCTUYHUX CTPYKTYP TUMY B

Cmammio npucesyeHo O0CNiOKeHHI0 eKCrIoOHeHyiaIbHUX cmamucmuyYHuUXx cmpykmyp muny B, wo ¢popmyroms eaxnueuli nidknac eKCrnoHeH-
yianbHux cimeli po3nodinie. Lleli knac eupi3HIeMbCs1 HU3KOK aHanimMu4Hux i iMmoeipHicHUX enlacmueocmeli, wo po6ums (i020 3py4YHUM iHCMpY-
MeHmMoMm 0711 meopemuYyHuUX i npuknadHux 3ada4y I4HOI € icmuku. AkmyanbHicmb memu 3ymoesieHa nompe6oro e y3azasibHeHHi
gidomux knacie posnodinie i no6ydoei eAuHoz20 anapamy Ons ix aHani3y, o Mae NPakKMu4He 3Ha4eHHs1 y cMmoxacmu4HoMy Modeslto8aHHiI, MaWUH-
HOMY Hag4aHHi ma ¢hiHaHcoeili Mamemamuuyi.

Y po6omi 3anpornoHoeaHo ¢hopmasnibHe O3Ha4yeHHs1 po3nodinie muny B Ha ocHoei nepemeopeHHs1 Jlannaca domiHyroyux Mmip i cucmemu
pyHKUioHanbHo-dughepeHyianbHUX pieHsIHb, WO onucyroms ixH cmpykmypy. BcmaHoeneHo Heo6xidHi i docmamHi ymosu HasiexHocmi cmamuc-
muyHoi cmpykmypu do knacy B, doeedeHo, wjo maki cmpykmypu Moxxyms 6ymu nodaHri yepe3 OOMiHyro4y Mipy 3 s8HUM nepemeopeHHsIM Jlannaca.
OmpumaHi pesynsmamu daroms 3M02y ornucamu wupokuli cnekmp eidomux po3snodinie, ceped sikux 6iHoMianbHul, NyaccoHiecbKull, HOpMmanbHUl,
2aMMma-po3nodin, nosniHomianbHul, no2apugmiyHuli, a makox crneyudiyHi eunadku: po3nodin bopens — TaHHepa ma po3nodinu eunadkoeux
6nyKaHb.

Ocob6nusy yeazy npudineHo oeedeHHI0O CMPYKMYpPHUX MeopeM, W0 8u3Ha4yaroms cmilikicmb Knacy B 8iOHOCHO niHiliHux nepemeopeHb ma
onepauyii dodasaHHs1 He3anexHuUx eunadkosux eekmopis. [TokasaHo, wjo Konu po3nodin Hanexums Ao knacy B, mo lio2o niHitiHi nepemeopeHHs
ma cyMu makox 3anuwarombcsi 8 YUboMy knaci. OmpumaHo peKypeHmHi crieeiOHoweHHs1 O11s1 no4amkoeux i yeHmpasabHUX MOMeHmie, a MaKox
0onsi cemiHeapiaHmie, wjo 3abe3nedyroms eghekmueHuli anapam Ol iXHbO20 aHaIiMUYHO20 Ma YucesIbHO20 06YUCIIEHHS.

Kpim moeo, docnidxeHo enacmueocmi “xeocmie” po3nodinie muny B 3a donomozoro xapakmepucmuk nepemeopeHHs Jlannaca. Y niocymky
sueedeHO HO8i eKCroHeHUiasIbHi HepieHocmi Onsi oyiH8aHHS liMosipHOCcMel eesIUKUX 8i0XusieHb, WO PO3WUPHOOMb Knacu4yHi nidxodu Ao aHasli-
3y cmamucmu4Hux po3mnodinie. OmpumaHi pesynbmamu Moxyms 6ymu 3acmocoeaHi y meopemuyHux AocnideHHsix ma e 3adavax npuknadHo20
cmoxacmu4Ho20 Modes1t08aHHSsI.

Knw4yoBi cnoBa: ekcrnoHeHyianbHi cmamucmuy4Hi cmpykmypu, knac B, imoeipHicHi po3nodinu, nepemeopeHHs Jlannaca, niHiiHi
onepamopu, cmoxacmu4He MoOesIt08aHHs.
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