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ABSTRACT 

Choice of stochastic modeling attempts to model the decision process 

of an individual or segment in a particular context. Choice models are 

able to predict with great accuracy how individuals would react in a 

particular situation. Discrete choice models determine the probability 

that a decision maker will take a certain action based upon several 

attributes and choices. This study provides evidence on the evaluation 

of an individual’s choice of alternative Insurance Companies. We have 

used some discrete choice stochastic models to assess the factors which 

influence on the evaluation of stochastic modeling in the context of 

Insurance Companies. Branching process model is used to construct a 

complete picture of Insurance companies’ activities in terms of their 

earning pattern and subscriber’s enrollment in their business. One of 

the most important factors in modeling of Insurance companies’ 

activities is to forecast the future profit and number of client’s 

involvement to know the long run performance of the company. This  

information can be extract by stochastic modeling. Especially for Branching process we 

consider Rupali Life Insurance Company. The branching process is introduced and evaluated 

to get idea of the distribution of client’s enrolment as well as it is also a stochastic population 

model based on explicit descriptions of individual life and reproduction .This model is also 

used in characterizing the distribution of the size of the population for different generations 

and the probability of extinction of the population.  
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INDEX: Introduction, Literature review, Illustration of Branching process (Data structure, 

Tree diagram for different generation), Probability of ultimate extinction. 

 

I. INTRODUCTION 

A Branching process is a mathematical description of the growth of a population for which 

the individual produces off-springs according to stochastic laws. The Branching process was 

proposed by Galton and the probability extinction was first obtained by Watson by 

considering the probability generating function for the number of children in the n
th

 

generation. This mathematical model was known as the Galton-Watson Branching Process 

and had been studied thoroughly in literature. (See, Jagers, 1975). In probability theory, a 

branching process is a Markov process that models a population in which each individual in 

generation n produces some random number of individuals in generation n + 1, according to a 

fixed probability distribution that does not vary from individual to individual. Branching 

processes are used to model reproduction; for example, the individuals might correspond to 

bacteria, each of which generates 0, 1, or 2 offspring with some probability in a single time 

unit. Branching processes can also be used to model other systems with similar dynamics, 

e.g., the spread of surnames in genealogy or the propagation of neutrons in a nuclear reactor.  

 

A central question in the theory of Branching processes is the probability of ultimate 

extinction, where no individuals exist after some finite number of generations. It is not hard 

to show that, starting with one individual in generation zero; the expected size of 

generation equals μ
 n
 where μ is the expected number of children of each individual. If μ is 

less than 1, then the expected number of individuals goes rapidly to zero, which implies 

ultimate extinction with probability 1 by Markov’s inequality. Alternatively, if μ is greater 

than 1, then the probability of ultimate extinction is less than 1 (but not necessarily zero; 

consider a process where each individual either dies without issue or has 100 children with 

equal probability). If μ is equal to 1, then ultimate extinction occurs with probability 1 unless 

each individual always has exactly one child. In theoretical ecology, the parameter μ of a 

branching process is called the basic reproductive rate.   

 

2. Literature Review  

2.1 Branching model 

Consider an organism, cell, particle or an individual, whose life time has length one unit. At 

the end of its life time, it produces a random number ξ of off-spring where 

                                         (2.1) 
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Each one of the off-spring at the end of its life time produces off-springs the number of which 

has the same distribution.  

 

Let be the number of particles at the end of the generation. We shall take since there is only 

one individual initially. The number of particles in the generation is the off-spring of those of 

the generation. If and denote the off-spring of the individuals. 

 

 

=                          (2.2) 

 

This equation depends on i and the off-spring distribution is Markov chain with state space 

(0, 1, 2…). 

 

The model as given above is called Galton-Watson branching process. (See, Baht, 2000). 

 

2.2 Assumptions of Branching process 

Even though some of the assumptions such as independent identical off-spring distributions, 

on-overlapping of generations, are stringent, because of the simplicity of the model 

Branching process has found applications in many areas. (See, Baht, 2000). 

i. The number of individuals initially present, denoted by is called the size of the 0
th 

generation.  

ii. All offspring of the 0
th

 generation constitute the first generation and their number is 

denoted by.  

iii. In general denote the size of the n
th

 generation and follows that   is a Markov 

chain having as its state space that the set of non negative integers. 

iv. To find the characteristics of the distribution of the population for different generation. 

v. To find the probability of extinction of the population. 
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3. RESULT AND ANALYSIS 

3.1 Data structure 

This data structure is taken from Rupali Life Insurance Company (RLIC).Which shows that 

how many individuals are involved in this company under one individual to another 

individual as a branching way. In the following figure empty circle indicates that individuals 

are further included and on the other hand cross circle indicates that individuals are not 

further included.  
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Figure 3.1: Data structure of involved individuals in Rupali Life Insurance Company. 
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Figure 3.2: Tree diagram of the first generation offspring distribution with their 

corresponding probabilities. 

 

Figure 3.2 represents that there is maximum chance (40%) to enroll zero clients followed by 

28% with two clients, 20% with three clients in the first generation and only 4% associate 

with one client.  



www.wjpr.net                                   Vol 3, Issue 10, 2014. 

 

157 

Shohel et al.                                                        World Journal of Pharmaceutical Research 

 
Figure 3.3: Tree diagram for the second generation of the offspring distribution with 

their corresponding probabilities. 

 

 
Figure 3.4: Tree diagram for the second generation of the offspring distribution for one 

and two individuals with their corresponding probabilities. 
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Figure 3.5: Tree diagram for the second generation of the offspring distribution for 

three individuals with their corresponding probabilities. 

 

 



www.wjpr.net                                   Vol 3, Issue 10, 2014. 

 

159 

Shohel et al.                                                        World Journal of Pharmaceutical Research 

 

Figure 3.6: Tree diagram for the second generation of the offspring distribution for four 

individuals with their corresponding probabilities. 
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Table 3.7: Mean variance and probability of ultimate extinction of Down Line Clients 

for Different Generations until 20
th

 generation using equation (3.3), (3.4) and (3.5) 

respectively. 

 

 

  

So the probability of extinction is .54.Since the probability of extinction is not very high so 

we think that the insurance company has not a great chance to abolish soon. So it will be 

better for customers to make any further policy with this company. 

 

4. CONCLUSION 

Under this study we have observed from the tree diagrams or down line structures for 

different generations using the branching process that the number of client’s enrolment will 

be increased gradually in Rupali Life Insurance Company from one generation to the further 

more generation for a long period until n
th

 generation. 
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Again we have examined from the mean variance and probability of ultimate extinction table 

that the down line client’s mean is 1.52 and variance is 1.93 and probability of ultimate 

extinction is 0.40 of Rupali Life Insurance Company for the first generation. Whereas the 

down line client’s mean is 2.3104 and variance is 7.392 and probability of ultimate extinction 

is 0.48 for the second generation and so on that means mean, variance and as well as the 

probability of ultimate extinction is increasing from the first generation to the further more 

generations until 20
th

 generation and thus the probability of ultimate extinction at or prior to 

20
th

 generation is near about           

 

Mean and   and it will be gradually increased for a long period until 

n
th

 generation. Again according to Galton Watson process (Branching process) we know that 

if  branching process will be super critical. Since the resulting mean of the branching 

process used in Rupali Life Insurance Company is for the 1
st
 generation and it 

will be same for further more generations hence we can say that the branching process is 

super critical. Further we have also found from the solution of quadratic equation that the 

probability of extinction is 0.54. Since the probability of extinction is not very high so we can 

draw an inference that the insurance company has not a greater chance to abolish soon. So it 

will be better for clients to make any further policy with this company. 
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