
development is done using Authoware and Artificial Intelligence techniques and this 
package has been tested and is ready to be release for use at school level. Although 
the system is tested only for teaching manipulation of fractions. It can be used as a 
general framework for mathematics teaching.  
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Incorporating prior information with random field linear model for prediction in 
computer experiments 
 
A Bayesian approach incorporating prior information on the regression parameter in 
conjunction with sample information with random field linear model for prediction 
and exploratory data analysis of observations from multi-factor computer 
experiments was attempted. The observations from the computer simulation model 
were assumed to be from a multi-variate Gaussian stochastic process and were 
model using random field linear model. Bayesian predictor was built using a two-
stage hierarchical model assuming a multi-variate normal prior distribution for the 
egression parameter in the random field linear model. 
 
The performances of the Bayesian predictor and classical Kriging predictor were 
compared using observations from a six factor computer experiment with single 
response. Prediction capabilities were compared using mean squared error of 
prediction as criterion. Comparisons were also made with main effect plots and two-
factor joint effect plots obtained by using the two predictors. 
 
The mean-squared errors of predictions for the two predictors differed very slightly. 
Both captured non-linearities and curvatures in the data and identified the same set 
of influential variables. The effect of use of prior information on the regression 
parameter appear to shrink the main effects of the factors towards the mean.  
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Birth, immigration and catastrophe process 
 
In a number of recent publications, studies have been reported on stochastic models 
for the growth of populations subject to catastrophes due either to death or large 
scale emigrations. 
 
This paper is a sequel to Brockwell. In this model we consider a linear birth, 
immigration and catastrophe process, where the size of the population may increase 
due to the births by the individuals in the population may increase due to the births 
by the individuals in the population or by the arrivals of the immigrants. The size of 
the population will decease due to the deaths of individuals by catastrophes. We also 



assume that the births, arrivals of immigrants and the occurring of catastrophes have 
independent Poisson processes. 
 
Our objective of this study was to obtain the explicit results for stationary 
distribution, stationary probability and time to extinction of such process. Various 
extensions to the model studied are possible. Some of these are: (1) to obtain similar 
results for Binomial and Geometric catastrophes. (2) this result can be extended for a 
model with frequently occurring catastrophes 
 
In this study we are interested to examine such processes under the influence of 
uniformly distributed catastrophe. If the catastrophe wiped out the entire population 
then it becomes extinct and the only way to increase the size of the population is by 
the arrivals of immigrants. The time to extinction of the process is defined by the first 
passage time to state zero. 
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Some Algebraic Properties of Stochastic Polygons 
 
The definition of a right stochastic polygon was introduced by Skornyakov. By 
analogy with ordinary polygons and using probability techniques, some definitions 
such as a right stochastic subpolygon, a stochastic factor polygon, a free stochastic 
polygon, a stochastic indecomposable polygon, can be introduced. Some basic 
algebraic properties of right stochastic polygons as objects of the category of the 
right stochastic polygons are derived in terms of isomorphism, epimorphism, 
coproduct and decomposability. 
 
Theorem A free right stochastic S-polygon F with a basis X, where S is a monoid, and 
X ⊆ F, can be represented as a disjunctive union of right stochastic polygons xi S, 
where xi ∈ X, and each such stochastic polygon is isomorphic to the right stochastic 
S- polygon S, such that S’ S (S1, S2) = δ S (S1S’, S2) for any S’, S1, S2 ∈ S 
 
On the set of stochastic maps SF (X, X × S) we introduce the operation *, such that  
 
(f1 * f2)(x1 ,x2 s1) = ∑ ∑ f1 (x1 , xs) f2 (x,x2 s’) δs (s’s,s1) 
 
Then the monoid of endomorphisms of the free right stochastic S- polygon F with 
the basis X is isomorphic to the monoid SF* (X, X × S) with the introduced operation 
∗ . 
 
The analogous results for ordinary (nonstochastic) polygons can be found in the 
work of Kilp and Michalev (1986). Any stochastic polygon corresponds to the 
stochastic automation without exit. The results obtained may be useful for solving 
decomposition problems of stochastic polygons and automata. 
 
 
 


