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Modelling the willingness to take part
In a voluntary HIV test

Motivation and background

The background and dataset are the same as for Case A. Today we will investigate
dependence between decisions of family members (in particular head and spouse) and
look at alternative functional specifications of the model.

Research Questions

Up until now we have implicitly assumed that the choices of individuals to take part
in the blood test are made independently across the sample. Of course this is a
simplifying assumption, since the choices within households may be strongly
dependent on each other.

1. Investigate whether the decisions to participate in the blood test of the head
and spouse of the family are dependent given the values of the explanatory
variables. To simplify matters, you may analyse this question in the single
index Probit/Logit framework. Explicitly state the model and statistical
assumptions that you have used.

If you have time left, please consider the second question.



For the second question, we return to the models of Case A assuming independence
among the household members for simplicity. However, we now explicitly consider
parametric and semi-parametric specifications to model P(Y =1| X =x) = f (x),

where Y =1 denotes the event that one is tested. There are various ways to specify

f(x):

- Parametric single index model: f (x) = Fy(x'B) , where 6 and B are finite
dimensional parameters. For instance, if Fy(-) denotes the Normal/Logit

cumulative distribution function (CDF), we obtain the Probit/Logit model.
However, you can also specify an asymmetric CDF such as the Burr-10 CDF
leading to a Scobit model; see Nagler (1994).
- Semi-parametric single index model: f (x) = F(x'B), where B is a finite
dimensional parameter and F is a CDF that is to be estimated non-parametrically.
Given sufficient data, a possible advantage of semi-parametric models is that they
provide additional model flexibility. If the assumed parametric specification for F
deviates substantially from the “true” CDF, one might expect the semi-parametric
specification to outperform a parametric specification.

2a.  To start with, investigate whether skewness plays a role by using a parametric
single index model.

2b.  Estimate a semi-parametric model for the choice of individuals to take part in
the blood test or not. Carefully report and motivate the choices made in the
specification and the estimation of the model. Compare the results obtained by
your semi-parametric model to those obtained by your best parametric model.
[Note: there are many packages and libraries available for semi-parametric
model estimation. For the freely available R programming language, for
instance, one might consider the function gam from library(gam),
npindex from library(np) or locpoly from library(KernSmooth).]
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