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Model selectic srtai . - . .
n uncertainty and parameter estimation of nonlinear growth model
‘. - s )aels

Rasheed Adeyemi

University of Cape Town

Abstract: This .\(\\1(]\' 15 to <]]h(“llh.'\ the application of nonlinear growth models to measure the growth data
and the svlv('.t\(m of 1»0.\? model for growth prediction among the competing candidate models. Six non-linear
growth functions were fitted to the South African population data. The nonlinear distribution functions were
first fitted using iterative method, so that the process is repeatedly optimized using a predefined stopping rule
The method requires specification of the starting values of the parameters to be estimated, making it more
difficult than the lincar models. The second objective is to explain and illustrate a method,which interface
information theory and mathematical statistics for selection of an estimated best approximate model. An
approximating AIC' weight is proposed instead of raw AIC or BIC for model selection for the non-nested
candidate models. For the population growth forecasts, it was found that empirical distributions performed
well as traditional times series polynomial models. The measure of errors considered are based on the differ-
ences between the predicted and the actual annual growth rate. It was found out that that the the forecast

inaccuracies of the models differ greatly. The accuracy of the simple time series models is better than the
accuracy of more complex models.

Key words: Initial value, Nonlinear models, Parameter estimation, South Africa population

Estimating the force of infection from prevalence data: Infectious disease modelling
Yusentha Balakrishna!* and Henry Mwambi?

\edical Research Council, ?University of KwaZulu-Natal

Abstract: By knowing the incidence of an infectious disease, we can ascertain the high risk factors of
the disease as well as the effectiveness of awareness programmes and treatment strategies. Seven models

formulated to estimate the force of infection were discussed and applied to age specific HIV prevalence data
based on antenatal clinic attendees from the Vulindlela district in KwaZulu-Natal. The link between the
survivor function, the prevalence and the force of infection was demonstrated and generalized linear model
methodology was used to estimate the force of infection. Parametric and nonparametric force of infection
models were fitted to data from 2009 to 2010. The best fitting model was thereafter applied to data from
2003 to 2010. Despite the general increase in HIV prevalence (from 54.07% in 2003 to 61.33% in 2010). the
rate of new HIV infections was found to be decreasing. The results also showed that the age at which the
force of infection peaked for each year increased from 16.5 years in 2003 to 18 years in 2010. Farrington’s
two parameter model for estimating the force of HIV infection was shown to be the most useful. The results
obtained emphasised the importance of HIV awareness campaigns being targeted at the 15 to 19 year old age
group. The results also suggest ed that using only prevalence as a measure of disease can be misleading and
should rather be used in conjunction with incidence estimates to determine the success of intervention and

control strategies.
Key words: Force of infection, HIV, Incidence, Prevalence data
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