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Abstract
Deterministic, Stochastic, Statistical and State space
models are the statistical models for forecasting HIV/
AIDS data. There are also uncertainties associated
with these approaches. In addition to this the recent
advance in this field used is curve fitting models.
Sathian B and Sreedharan J used this method for
forecasting several infectious and non infectious
diseases. It gives more accurate estimates compared
to the other models.

Introduction
Adult HIV prevalence in India declined from 0.41% in
2000 to 0.31% in 2009. The 2008-09 India HIV
estimates developed by NACO with support from
National Institute of Medical Sciences, National
Institute of Health and Family Welfare, UNAIDS and
WHO utilised improved methodology and updated
epidemiological data from the latest rounds of HIV
Sentinel Surveillance and other information on High
Risk Groups for more accurate understanding of the
Indian epidemic. It is estimated that India had
approximately 1.2 lakh new HIV infections in 2009, as
against 2.7 lakh in 2000[1]. Statistical methods have
expanded spatially in recent years to address large
scale worldwide health issues. These methods have a
prominent role in the study of the HIV/AIDS epidemic.
Deterministic Models, Stochastic Models, Statistical
models and State Space Models are the main four
categories of statistical modelling. Number of
susceptible individuals, infected individuals and
number of AIDS cases used as parameters in
Deterministic modeling. But in Stochastic models, it
will be random variables and superior than
deterministic models. Statistical models are better than
stochastic and deterministic because it uses the
epidemiological and survey data with back calculation
methodology. HIV incubation period is the random
time between the HIV-infection and the onset of
clinical AIDS. Distribution of this non-negative random
variable is known as HIV incubation period distribution.
The Back-calculation method reconstructs the past
pattern of HIV infection and predicts the future number
of AIDS cases with the present infection status. It
depends on three important factors: incubation
distribution, incidence curve and observed number of
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AIDS cases over time. This method is very popular
and requires less information and assumptions. Lack
of information about incubation distribution, the effect
of intervention therapy on incubation period, and
errors in
reported
AIDS incidence leads to
uncertainties associated with this method. The
incubation distribution is assumed to be exactly known
in back-calculation methodology. Incubation period of
HIV is very long and highly variable within and
between cohorts. The current prevalence of
HIV-infection and the corresponding pattern of
incidence from the beginning of the epidemic to the
present time are mainly estimated by means of backcalculation method. It calculates the most likely
temporal distribution of infected individuals compatible
with the number of observed AIDS cases starting from
the suitable estimate of the incubation period, derived
from the available data. State space models have the
combined effect of stochastic and statistical models
but it is mainly for engineering data and used in
forecasting of AIDS. There are also uncertainties
associated with these approaches. In addition to this
the recent advance in this field used is curve fitting
models. Sathian and Sreedharan used this method for
forecasting several infectious and non infectious
diseases. It gives more accurate estimates compared
to the other models [2-28].
Curve fitting method
The Curve Estimation procedure produces curve
estimation regression statistics and related plots for 11
different curve estimation regression models. A
separate model is produced for each dependent
variable. You can also find out predicted values,
residuals, and prediction intervals as new variables.
For each model, we can find out the regression
coefficients, multiple R, R2, adjusted R2, standard error
of the estimate, analysis-of-variance table, predicted
values, residuals, and prediction intervals. Models:
linear, logarithmic, inverse, quadratic, cubic, power,
compound, S-curve, logistic, growth, and exponential.
Linear Model
Model whose equation is Y = b0 + (b1 * t). The series
values are modeled as a linear function of time.
Logarithmic Model
Model whose equation is Y = b0 + (b1 * ln(t)).
Inverse Model
Model whose equation is Y = b0 + (b1 / t).
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Quadratic Model
Model whose equation is Y = b0 + (b1 * t) + (b2 * t**2).
The quadratic model can be used to model a series
that "takes off" or a series that dampens.

curve fitting a whole range of different models. It also
has the advantage that several different models, for a
given data series, can be easily investigated, thus
easing the model selection dilemma.

Cubic Model

References

Model that is defined by the equation Y = b0 + (b1 * t)
+ (b2 * t**2) + (b3 * t**3).
Power Model
Model whose equation is Y = b0 * (t**b1) or ln(Y) =
ln(b0) + (b1 * ln(t)).
Compound Model
Model whose equation is Y = b0 * (b1**t) or ln(Y) =
ln(b0) + (ln(b1) * t).
S-curve Model
Model whose equation is Y = e**(b0 + (b1/t)) or ln(Y) =
b0 + (b1/t).
Logistic Model
Model whose equation is Y = 1 / (1/u + (b0 * (b1**t)))
or ln(1/y-1/u) = ln (b0) + (ln(b1) * t) where u is the
upper boundary value. After selecting Logistic, specify
the upper boundary value to use in the regression
equation. The value must be a positive number that is
greater than the largest dependent variable value.
Growth Model
Model whose equation is Y = e**(b0 + (b1 * t)) or ln(Y)
= b0 + (b1 * t).
Exponential Model
Model whose equation is Y = b0 * (e**(b1 * t)) or ln(Y)
= ln(b0) + (b1 * t).
The annual numbers of HIV patients will be plotted in
y-axis against the corresponding year in the x-axis.
Curve fitting, also known as regression analysis, will
be used to find the "best fit" line or curve for a series of
data points. F-test should be used for selecting the
best fitting curve for the testing of hypothesis. P-value
must be taken as significant when < 0.05 (two-tailed).
R2 value > 0.80 should be taken as significantly better
for prediction. The decision regarding the selection of
a suitable prediction approach is governed by the
relative performance of the models for monitoring and
prediction. It should also adequately interpret the
phenomenon under study.

Conclusion
This paper has reviewed a novel method of using the
curve fitting method in HIV/AIDS data. The approach
is simple to understand and apply, and is capable of
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