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Pascal distributed random variable independent of random variables Xk1, Xk2, ... . We connect
this results with some mathematical models in Network’s Reliability and show their effectiveness
to approximate and simplify research of reliability characteristics of different types of Networks.
Key words: lifetime distributions, Pascal’s distribution, Limits Theorem, series and parallel net-
work systems, reliability.
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Foreign exchange is a risk factor that is often overlooked by enterprises that wish to enter,
grow, and succeed in the global marketplace. The currency rate depends on factors that affect
the economy such as trade, inflation, employment, interest rates, growth rate and others. One of
the best predictions of losses could be done by using the time series of daily exchange rates for
some period and make financial forecasts for the near futures, taking in the view the parameters
that have influences to the exchange rates. We also could apply some statistical simulation. At
present, a widely used method is the value-at-risk (VaR) model. To calculate the VaR, there
exists a variety of models. Among them, the more widely-used are: the historical simulation,
the variance-covariance model, and Monte Carlo simulation, which assumes that future currency
returns will be randomly distributed. Monte Carlo Methods are used for portfolio evaluation. A
similar approach is used in calculating value at risk.
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The aim of this talk is twofold: firstly, to establish a Fan type geometric result and to ap-
ply it in order to obtain some coincidence-like theorems for the case when the images of the
correspondences are not convex. Further, new theorems concerning the existence of solutions for
equilibrium problems are provided. For coincidence theorems, the reader is referred, for instance,
to [2], [3], [10], [11], [13], [19]. The equilibrium problems have been studied, for example, in
[1], [2], [3], [6], [7], [9], [12], [18]. Our goal is also to investigate whether the class of minimax
inequalities can be extended. In fact, we obtain a new general minimax inequality of the follow-

ing type: infx∈Xsupy∈Y t(x, y) ≤ supy∈Y infz∈Z q(y,z)

infz∈Z supx∈X p(x,z) . Its study is motivated and inspired by the

results obtained, for instance, in [1], [2], [3], [19], which concern the three-function inequality:
inf x∈Xt(x, x) ≤ supy∈Y infz∈Z q(y, z) + supz∈Z infy∈Y p(z, y). We intend to connect, in forthcom-
ing papers, the present results with the new ones, which consider the equilibrium in games, and are
established in [15] or [16]. Another recent result, a contribution of the author, regarding minimax
inequalities for discontinuous correspondences, is [14]. In this first part, the originality consists
of introducing a new type of properly quasi-convex-like correspondences, which proved to play an
important role in our results. The method of proof is based on the well known KKM property.
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There exists a large literature containing applications of the KKM property to coincidence theo-
rems, equilibrium theorems, maximal element theorems and minimax inequalities. We refer the
reader, for instance, to M. Balaj [2], Lin, Ansari and Wu [10], Lin and Wan [11] or Park [13].
Secondly, we explore how the KKM principle can promote new more theorems which show the ex-
istence of solutions for some classes of variational relation problems. We emphasize that, here, the
method of application of the KKM property is new and provides new hypotheses for our research.
The presented results are mainly published in [17].
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The problem. Let I = [0, l] be a stick of length l. Let (Xn)1≤n≤N+1 be iid absolutely
continuous random variables valued into I and let F be their distribution. Let (Xn:N )

1≤n≤N+1
be

their order statistic and Yn = Xn:N − X(n−1):N , 1 ≤ n ≤ N + 1 be the corresponding spacings.

Here X0:N = 0. Let Gn = Gn (F ) = 1
N

∑
δNYn

l
be the normalized empirical distributions of

the spacings. It is known that if F is the uniform distribution, then Gn weakly converges to
the exponential distribution Exp (1) hence the Lorenz curves LN (x) =

∫ x
0
G−1
n (t) dt converge to

the Lorenz curve of the exponential distribution L (x) = x + (1− z) ln (1− x) . See for example
Towards understanding the Lorenz curve using the Uniform distribution ,Chris J. Stephens,Gini-
Lorenz Conference, University of Siena, Italy, May 2005).
Results. Let us say that a distribution on an interval I has the property (D) if the distributions
Gn (F ) weakly converge to some limit distribbution H = H (F ) . We prove

Theorem 1. Let a0 < a1 < a2 < ... < ak and Ij = [aj−1, aj). Suppose that F =

k∑
j=1

pjFj where

Fj are distributions on Ij having the property (D) and pj > 0,

k∑
j=1

pj = 1.

Then F has the property (D) ,too. Precisely, if limGn (Fj) = Hj then limGn (F ) =

k∑
j=1

pjHj ◦ h−1
πj
pj

where πj =
aj−aj−1

ak−a0 and hα (x) = αx is the homothethy.

Corollary 1. Suppose that Fj =Uniform(Ij) . Then H =

k∑
j=1

pjExp
(
pj
πj

)


