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A GENERALIZATION OF A CLASSICAL MONTE CARLO 
ALGORITHM TO ESTIMATE π 

S.C. STEFANESCU 
 

 It is very known that the ratio between the area of any circle C  and the 
corresponding area of the circumscribed square domain D  of C   is equal to  π /4. The 
classical algorithm A1 to estimate the number π   is based on this remark. 

In the present paper the standard procedure A1 is extended by considering the 
additional parameters  λ , a , b . Our suggested  A2(λ,a,b)  procedure implies the 
standard variant A1 when  λ = 0   or   a.b = 0 .   

The random variable Wλ,a,b  which characterize the outputs  w  of  A2(λ,a,b)  
algorithm is an unbiased estimator for  π  .  

More, we determined the optimum values  λ* , a* , b*  such that the variance of the 
random variable  Wλ∗ ,a∗,b∗   to attain its minimum value.  

The proposed  A2(λ* ,a* ,b*)  algorithm is approximately  γ* = 1.38  times more 
accurate than the classical A1 Monte Carlo procedure. 

The theoretical results were confirmed experimentally by stochastic simulations 
on the computer. 

 
 

ERREURS DE TRONCATURE ET D’ARRONDI 

E. BRAILEANU 
 

We present the problem of the approached resolution of the differential systems 
by successive approximations and we give the addaption of the demonstration for three 
results from the stationary to the variable step method. Thus, we obtain an amelioration 
of the truncation and round – off errors. 

On présente le problème de la résolution approchée des systèmes différentiels par 
des approximations succesives et on donne trois démonstrations adaptées pour 
l’extension de la méthode du pas constant à la méthode du pas variable. Ainsi, on obtient 
une amélioration de l’erreur de troncature et d’arrondi. 
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THE DAC STATISTIC: PROPERTIES AND USE IN DETECTION 
OF CLUSTERS 

AL. PETRISOR, J. W. DRANE, L. DRAGOMIRESCU 
 

Even though its use has been limited, the DAC statistic, defined as the difference 
between the empirical distribution for the cases and that of the total sample, presents a 
great potential in detecting spatial clusters. Our previous work focused on examining its 
sensitivity to the location of origin and orientation of axes, and on its possible role as an 
instrument to detect clusters. Results indicate that the DAC statistic does not depend on 
the location of the origin, but is influenced by the orientation of axes. The DAC statistic 
cannot be used alone to detect clusters, but in conjunction with our methods. GIS-based 
methods were examined as a possible candidate. Results indicate that results obtained 
using density maps depend on choices of the users, and kriging approaches are 
preferable in terms of repeatability. This article summarizes our previous results, most of 
which had not been published before, and attempts to build up a methodology using the 
DAC statistic in conjunction with other spatial techniques to detect spatial clusters.. 
 
 

AN ITERATIVE NONLINEAR REGRESSION FOR 
POLARIZATION/DEPOLARIZATION CURRENT 

 
Emiliana URSIANU, R. URSIANU, V. URSIANU, C. POP   

 
To define the relationship between the response – a random or dependent variable 

y and a predetermined or independent variable x, a straight line or concave respectively 
convex functions affected by random errors must be used. 

A locally weighted low-degree polynomial regression i.e. linear is fit to several 
subsets of data using linear least square fitting and a first-degree polynomial or the 
exponential curve. 

Time-domain dielectric testing techniques, namely the Return Voltage 
Measurement (RVM) and Polarisation and Depolarisation Current (PDC) measurement 
are being used by the power utilities for assessment of the condition of transformers oil-
paper insulation. 

PDC RVM Nova software provides a toolbox to load the dataset, to filter the data 
and to estimate the parameters of each subset. 
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ASPECTS OF RUIN PROBABILITY IN INSURANCE 

Maria Cristina GURAU  
 

Study of ruin probability for an insurance company taking into account the 
frequency and size of the claims. A first evaluation is obtained using the Lundberg 
inequality and then we establish an integro-differential equation satisfied by the ruin 
probability. This will be applied to the particular case of exponentially distributed 
claims. 
 
 

UNIQUE OPTIMAL FUNCTION 

Virginia ATANASIU 
 

This paper is an original approach of the semi-linear credibility theory, from the 
perspective of the functions of the observable random variables. 

In order to obtain better semi-linear credibility results, a unique optimal 
approximating function f is used, instead of considering prescribed approximating 
functions: f1,, f2,,...,fn. 

These performances include the case fp = f for all p in the class of the best semi-
linear credibility estimators with usefulness in practice. 

 
 

QUALITY ASSURANCE IN BREATH-ALCOHOL ANALYSIS 

Mirela Adelaida ANGHEL 
 

The article is intended to present theoretical aspects related to breath alcohol 
analysis and traceability of alcohol concentration. There are presented different physico-
chemical methods which are used in legal breath alcohol analysis. Quality assurance has 
become an indispensable accompaniment to forensic breath-alcohol analysis. Thus, in 
order to assure traceability of breath alcohol analysers, Gas Concentration Laboratory 
from National Institute of Metrology have prepared such quality program and uses a set 
of control procedures designed to identify, control and monitor all major factors that can 
affect the testing process, and to prove that the results obtained are reliable and true. 
Depending on different sources of uncertainty is presented an estimation of uncertainty 
regarding the generated alcohol concentration used  for evidential breath analyzers 
calibration. 
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SEPARATION OF NITROGEN FROM AIR BY SELECTIVE 
ADSORPTION OF CARBON MOLECULAR SIEVES 

Madalina VADUVA, V. STANCIU 

Carbon molecular sieves (CMS) are used on a wide scale for the separation of air 
into its components. In this paper a brief review of the results got in recent experimental 
studies on the sorption kinetics of oxygen from air by CMS used PSA process single 
column (700 mm length, 50 mm i.d.). The molecular sieves properties of O2 selective 
carbon molecu lar sieves CMS-HP (O2), prepared under different conditions, where 
studied by measuring dynamic adsorption capacity from O2. Also N2 production from air 
by CMS-HP (O2) used PSA (two columns) sample and improved process, where studied. 


