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Abstract: The spread of HIV remains a huge investigation in this present environment. A Mathematical or Statistical model 

must be developed for estimating parameters related to the epidemic, the death rate of affected cells or the infectious viral 

production rate. Inability to carry out people evaluates their HIV status has led to widespread lack of correct and 

comprehensive data on HIV infection, while an individual first involved. Stochastic model measures the predicted point of 

threshold through discrete and continuous distribution attained by many researchers in last two decades. This paper develops a 

stochastic model for the time of HIV epidemic in a homosexual population. Expected time of incubation period derived 

through shock model approach. The fitting of information sets generated through simulation methods that the Alpha statistical 

distribution ought to be assumed because the epidemic distribution planned the time of stochastic model to search out HIV 

epidemics. To check the validity of analytical arguments and to explore the dynamics of disease above the epidemic threshold, 

this study concludes, the possible significance of the result is that transmit HIV in incubation stage is quicker as the intensity of 

the immune system is lower. 
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1. Introduction 

Stochastic events start right from the stages of associate 

grade infection with the limits. The insignificant space of 

viruses running into the body will set up associate term 

disease, which may be a natural situation. Design state of 

breakthrough of AIDS is the model by Tan and Wu [1] that 

may be a random interpretation of the model by Perelson et 

al. [2] and Schenzle [3]. The HIV theoretical models focused 

on a parametric design by Tan and Wu [1], with few 

exceptions. The random organic {biological process} 

transforms throughout the habitual part through the mutation 

process. 

As sexuality plays a significant role in individual survival, 

the microorganism takes the vulnerability of being 

transmitted from one affected individual to either. The degree 

of infected or non-infected human being by the pattern of 

their intimate behaviour. Since the behavior is stochastic, the 

stage for a vulnerable to become associate degree infective is 

unpredictable, so the dynamics of the unfold of HIV presents 

many perplexing difficulties in its comprehension indeed 

within the case of a selected population of transfusion 

connected processes of AIDS [4]. Incubation period of HIV-

tainted individual is a term from time of infection to point of 

first diagnosis, a strategic disease correlated with AIDS. 

According to Medley et al. [4], one among the putting 

options of no inheritable immunological disorder syndrome 

is that the moment to be each long and variable. The date of 

epidemic isn’t analyzed most times. The seroconversion 

stage (i.e., the time associate degree infected individual 

become HIV positive) is classified in several cases. Latent 

interval between point of disease and time of seroconversion 

is tiny (weeks) compared to time (years) HIV. 

Developed a brand alternative technique for evaluating the 

term of AIDS supported age distributions. HIV expressed 
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point of divergence between age at time analyzing and age at 

time epidemic. Assumptive independence between age at 

break of infection and end the age distribution of diagnosed 

AIDS cases was applied because of the convolution product 

between the distributions of the infected patient’s age and the 

incubation stages. AIDS incubation time might be calculable 

from the age of distribution of different HIV-involved cases 

and diagnosed AIDS cases [5]. 

Estimated the HIV virus and the period of AIDS by 

victimization information from 363 sero-prevalent (i.e. 

individuals who were AIDS free at admission) Korean AIDS 

victims (comprising fifty-nine sero-incident cases). The 

Authors, prepared 2 designs for ascribing the strange times 

since seroconversion were, fitting Weibull regression with 

the indicator of matured CD4+T cell count for sero-incident 

cohorts and using a variable effects model with CD4+T cell 

count as a return for perennial measures from the days since 

seroconversion will be extracted [6]. Pereson et al. [7] had 

considered the established model and Tan and Xiang [8] had 

a state model, contracting with a random model growth of 

HIV population that moves over the doctrine of the antibiotic 

of HIV and so the life-cycle HIV, then permits the assembly 

of non-infectious (defective) free HIV to scale back the 

severity of HIV in a very HIV-infected individual undergoing 

a treatment. The infection time in incubation stage and field-

segregation on the sensitive is developed [15]. 

2. Reporting of Stochastic Period 

To contemplate a skewed population whose tonality of 

transmission is through heterosexual activity. Assume that at 

time  � = 0 , a brand new representative of tested HIV 

negative enters the state and approaches a member of 

inclined. Let the sexual contacts occur at random point 

assumed to follow the Alpha Poisson distribution Pillai [9] 

and Anil [10] with parameters ‘a’ and ‘α’ given as 
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 the distribution function of the inter-arrival between 

the contacts, which follows Mittag-Leffler distribution. The 

function of Mittag-Leffler distribution is given by Pillai and 

Anil [9, 10], 
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Mittag-Leffler distributions can be applied as expected-

time distributions, yet as first-passage time distributions sure 

renewal processes with geometric exponential as waiting-

time distribution. They’ll even be used in dependableness 

modeling as another for exponential period distribution. The 

normal and generalized Mittag-Leffler functions interpolate 

between an exponential law and Stevens' law behavior of 

phenomena ruled by normal kinetic equations and their 

counterparts [11]. 

Let the incubation period of the HIV individual 

diagrammatical by the variant T, we have an incubation 

period HIV by a random model supported the later 

assumptions. Sexual contact is the sources of HIV 

transmission. Damages to people square measure caused by 

transmission HIV at every contact and the inter-arrival 

between the contacts are freelance distributed random 

variables. Damage acting on the immune of an infected 

individual is non-linear and additive. The overall harm 

caused exceeds a strength Y itself may be a variant. Methods 

generates the contacts; the sequence of damages and 

threshold are independent. 

Let X0  be the incubation period arising due to HIV 

transmission during the 123  Contact and  45  are i. i. d for 

1 = 1, 2 …  6 
g 
. 
=The c. d. f of X by taking 45 = 4 for 1 = 1, 2. . . 6 

V�
t
 =The probability of exactly k contacts in (0, t] 

g∗
s
=Laplace transform of <
. 
 

g�
. 
 = The probability density function of random 

variable ∑ X0,��  which is the 623 convolution of < 
. 
 

= = Random variable denoting the incubation period 

threshold, which follows exponential distribution with 

parameter > 

?
. 
 = The probability density function of antigenic 

diversity threshold of =, has Alpha Poisson distribution with 

parameters ′>Aso that 

BC= < DE = C2F,GH − F,IGHE, D > 0, > > 0 

PCX < YE = The probability that damaged caused in a 

single contact is less than the threshold =. 
K 
�
 =P [no infection in (0, t]]=BCL > �E from the above 

assumptions with nonlinear damage process acting on the 

immune system, we have the following Theorem 1. 

Theorem 1 

If the estimates of contacts are an Alpha Poisson process 

with parameters ‘a’ and ‘α’ and inter-contact time is a Mittag-

Leffler distribution while the threshold level is an 

Exponentiated exponential distribution with parameter ‘μ’, 

thus the probability density function of seroconversion time 

is a three parameter Weibull distribution 

Proof: 

K
�
 = B{OP 1O?FQ�1PO 
0, �E} = B{L > �} 
= ∑ P�� [exactly k contact in (0, t] with intensity] x P [exactly k contact in (0, t] with intensity α] 
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= ∑ V�
t
P{∑ X0 < Y�� }��                                                                              (3) 

Where ST
�
=probability of exactly k contacts in (0, t] with intensity ‘α’ which is the Alpha Poisson distribution with 

parameter ‘a’ and ‘α′ 
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Since the probability density function X0 follows Mittag-Leffler, then 
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and 
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Thus 
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The probability density function of seroconversion time T is 

n
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� ≥ 0, W > 0 >, 0 < Z ≤ 0 WOc > > 0 

This is the form of three parameter Weibull distribution. 

3. Probability of Incubation Period 

The probability of incubation period is calculated for the various intervals by defining 

t5 = [ n
�
c� 
2usv

2u
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4. Measuring Incubation Period 

The expected time to incubation period is 
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5. Numerical Illustration 

 
Figure 1. Survival of the Patient. 
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6. Discussion and Conclusion 

From figure 1 we noticed that for defined ′α′, µ  and ‘a’ 

(constant rate) increases the mean of incubation period 

decreases. Likewise, if ‘a’ is fixed and µ  (infection 

threshold) may increase, the same Expected time to 

incubation period is identified i.e., decreasing. The overall 

intensity of the incubation period of the affected partner 

increases as the meantime of incubation period decreases. 

The possible significance of the result is that the transmission 

of HIV in incubation period is quicker as the intensity of the 

immune system is lower. 

Stochastic model determines expected time of threshold 

through various discrete and continuous distribution 

developed by analysts in last two decades. For further 

knowledge concerning to the stochastic model, one can refer 

to Subramanian et al. [12], Pradeep Sukla et al. [13] and 

Thirumurugan and Vinoth [14]. 
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