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Abstract: AIDS continues to have a devastating e¤ect on many developing economies, par-

ticularly in Sub-Saharan Africa. Given the lack of a vaccine to stop HIV transmission and

the very expensive medical treatment, most public policy emphasis has been placed on edu-

cation and particular information campaigns. In this paper, we examine the impact of AIDS

education from two sides. First, we examine to what extent information campaigns have been

successful in reducing HIV prevalence and incidence. Second, we examine the impact of actual

AIDS knowledge on HIV rates. The basic policy issue can be expressed as follows: Suppose

that everyone knew and understood the basic facts about AIDS, would this reduce HIV rates

to (almost) zero? If so, public policy should target groups with incomplete knowledge. If not,

information campaigns alone are bound to fail and much stronger interventions are required

to eradicate AIDS. Using rich data sets from three Sub-Saharan economies (Kenya, Tanzania

and Ethiopia) we investigate the e¤ect of observed HIV related knowledge on the probability

of catching the virus using data on individuals. Our analysis controls for detailed individual

speci�c characteristics including variables re�ecting innate risk behaviour that may drive the

risk of becoming HIV positive irrespective of HIV related health knowledge. We examine fur-

ther how these e¤ects di¤er between di¤erent groups, thereby identifying target groups that

public information campaigns should direct more attention to. Results so far are preliminary.
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1 Introduction

According to the latest published �gures, at the end of 2006 there were approximately 39 million

people world wide living with the Human Immunode�ciency Virus (HIV), the agent that causes

Acquired Immunode�ciency Syndrome (AIDS). Although the global HIV-positive incidence rate

peaked in the late 1990s, many countries in Africa keep on experiencing signi�cant increases

in incidence rates and also prevalence rates. For example, while antenatal clinics surveillance

systems and national surveys show a decline in HIV prevalence since the year 2000 in Kenya,

Uganda and Zimbabwe, other countries including Mozambique, South Africa and Swaziland

are still in the steep section of the prevalence curve. Even when prevalence rates level o¤, they

remain at rather high levels, e.g. at about 6 to 7% in Kenya or Uganda in 2005.2 Thus, new

infections keep the prevalence high.

Without an e¤ective vaccine to stop HIV transmission and so far very expensive medical

treatment, information campaigns are considered to be the most (cost) e¤ective public response

to reduce incidence, i.e. new infections. Information campaigns aim to deliver knowledge

and awareness about AIDS/HIV (the consequence of HIV, transmission routes, preventive

methods and available medical treatments) to induce individuals to preventive and prudent

behaviour. Yet, information and knowledge alone may be insu¢ cient to eradicate new infections

if individuals are not in�netely risk averse.

For public policy purposes it is important to know whether HIV could be eradicated via

information campaigns alone or whether additional interventions should be pursued now.

In this paper we assess the further potential of continued information campaings in Ethiopia,

Kenya and Uganda by estimating the e¤ect of HIV knowledge on HIV prevalence for those who

have not yet acquired comprehensive knowledge and awareness about HIV/AIDS. We estimate

by how much HIV prevalence could be reduced through universal information and how much

HIV should we expect to remain even then. If the remaining prevalence rate is low, public

policy may focus on information alone. If not, further e¤orts would be required to stop the

pandemic.

We further examine how these e¤ects vary between di¤erent sociodemographic groups to

identify those groups that further information campaigns should target and those groups that

2 Implying a steady state �gure of approximately 7 out of each 100 people in the population between the ages

of 15 and 49 living with a HIV-positive status.
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are least responsive to information. Speci�c information campaigns might need to be developed

to reach these particular groups.

The empirical analysis is based on individual data from the most recent Demographic and

Health Surveys (DHS) for Ethiopia, Kenya and Uganda3, which included a module for blood

testing among their survey instruments.4 We use possession of and exposure to television

and/or radio as instruments for the acquisition of comprehensive HIV knowledge. Conditional

on detailed individual data comprising education, general knowledge, general health knowledge,

general risk attitudes, investments into health, awareness and responsibility of health care for

relatives and children, religion, migration, wealth, household possessions and family structure

as well as indicators of pleasure preferences such as smoking and tobacco use and abuse and

village characteristics, we believe that these instruments are neither related to the unobservables

determining health status nor knowledge status.

To avoid a potential reverse causality, we focus on individuals who are unaware of their

own HIV status but nevertheless declare a subjective probability of being HIV positive. Since

the actual HIV status is unknown to them, reverse causality between HIV knowledge and HIV

status is of less concern. Their subjective probability of being HIV positive may be an indicator

of risk but may also drive their stock of knowledge, such that we include this as an important

confounding variable.

Although unobserved mechanisms may drive both the actual outcome (either true or sub-

jective HIV status) and the acquired HIV health related knowledge (e.g., motivation, ability),

we believe that our data set is su¢ ciently rich to account for this second source of endogeneity

that may also bias our �nal results. Finally, it is clear that the e¤ect of information campaigns

is conditional on the risk attitudes of individuals since HIV infection is to a large extent the

consequence of making risky choices. Our estimates allow for e¤ect heterogeneity with regards

to innate risk related behaviour that aim at comparing the e¤ect of HIV knowledge on both

true and subjective HIV status between sub-populations with clearly di¤erentiated risk atti-

tudes.

This paper is organized as follows. Section 2 reviews the background of the HIV/AIDS

3The results are still preliminary in this version of the paper o¤erening results regarding Kenya in with

respect to the estimaiton of the parametric methods as de�ned in Section 3
4The DHS are large scale and representative surveys organized by MEASURE DHS Macro International Inc.,

which has more than 20 years experience in conducting such surveys worldwide.
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pandemic and the state of potential interventions that aim at eradicating the rate of infecting.

Section 3 reviews the identi�cation issues that mark the econometric methods employed in this

paper. Section 4 reviews the data sets used in the empirical section. Section 5 summarizes

�ndings and results and Section 6 concludes.

2 Background on HIV/AIDS

Recent estimates from UNAIDS, the United Nations Agency for the control and prevention of

HIV/AIDS, show that economies in Sub-Saharan Africa account for 63% of all HIV infected

cases world wide (25 out of 40 million HIV cases) while 65% of all new infections during 2006

were also within the Sub-Saharan region (2.4 million new cases of HIV infection). For the region

itself the �gures translate into a 6% HIV prevalence (compared to 1% prevalence worldwide)

and a 12% incidence rate (i.e., 2.4 new cases in 2006 relative to the existing HIV population of

24 million over the same period).5

Some countries in Sub-Saharan Africa, notable Kenya, Tanzania, Rwanda and Uganda, have

experienced a levelling o¤ of HIV prevalence since the end of the 1990s or beginning of 2000.

For example, in Kenya and Uganda there has been a steady prevalence rate of 6 to 7% since the

late 1990s. It is believed that the leveling o¤ resulted from the initial information campaigns in

the middle to late 1980s with major prevention methods mounted in Kenya since the beginning

of the year 2000. Surveillance data suggest that these e¤orts have had positive outcomes (e.g.,

observed a signi�cant delay in sexual debut, increased use of condoms and decline in the

number of partners), although the levelling o¤ is also partly the consequence of mortality from

old AIDS cases and saturation of infection among people more at risk (Cheluget et al., 2006).

The problem is not identical among sub-groups in the population and neither is the response

behaviour. For example, based on surveillance data UNAIDS �gures for 2006,6 prevalence

rates in Kenya di¤er by gender (the HIV prevalence in males is estimated at 5% and 8% for

females), between rural and urban areas (10% versus 6%, respectively) and between sub-groups

according to infection route: while the nationwide prevalence has levelled o¤, prevalence among

intravenous drug users has risen signi�cantly in the past decade, driving the rates observed in

urban areas (e.g., prevalence rates of 50% in Mombasa and 53% in Nairobi). Uganda has

5See UNAIDS, 2006 epidemiological updates, www.unaids.org
6See UNAIDS country reports, 2005, 2006.
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experienced similar trends than Kenya, with rates stabilizing at around 7% since 2004, higher

rates for females (8%) than males (5%) and an increase in prevalence in urban areas where

intravenous drug users mark the di¤erence with respect to the observed nationwide rates.

Relative to other Sub-Saharan countries (including other Eastern African countries) Uganda

is a country where information campaigns were placed in the populations at a relatively early

stage of the epidemic in the middle of the 1980s. Kenya has implemented similar campaigns only

since the late 1990s. In both countries these campaigns may account for much of the decline

in HIV prevalence because of the e¤ect these have had in terms of modifying the risk-related

behaviour of individuals. Using surveillance data on a selected number of villages in the south

of Uganda, DeWaqe, 2002 �nds that information campaigns are successful at reducing the risk

of infection although educated individuals, and speci�cally those with education levels beyond

secondary education, are signi�cantly more responsive to HIV/AIDS information campaigns

than those with educational achievements below secondary education. Likewise, data from

Kenya suggests that the HIV/AIDS information campaigns implemented nationwide since the

beginning of the year 2000 have contriubted to modifying the behaviour in the population thus

reducing prevalence rates in high risk groups (Baltazar, 2005 and Cheluget et al., 2006). For

example, using pre-natal surveillance data, the rate of infection among pregnant women in

Kenya has declined from 25% in 1998 to 8% in 2005.

Information campaigns are seen as the most e¤ective tool so far in the aim to eradicate

current HIV/AIDS trends. Clearly, the aim of such campaigns is to modify individual�s

behaviour in situations where contracting the virus becomes more likely, for example, modify

individual�s perceptions on the use of condoms, number of partners, time of sexual debut

and the e¤ect of drug use with regards to transmission rates.Information campaigns also

aim at breaking down myths that may increase the risk of discrimination while creating

misunderstanding with regards to HIV/AIDS transmission. But information campaigns

are costly and divert scarce resources from other policy actions. For example, UNAIDS

reports from 2006 suggest that the lowest income Sub-Saharan economies have allocated

approximately US$2.5 billion in a decade. These expenditures have aimed at both increasing

medical coverage (i.e., aim at providing medical treatment for at least 50% of those who

need it) and promoting knowledge transfer that hopes to modify the risk-related behaviour

in the population. It is therefore natural to question the e¤ectiveness of such expenditure
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in terms of modi�ed health (HIV/AIDS) related behaviour. If information campaigns are

working, the result would eventually lead to a decline in HIV prevalence as result of an

e¤ective reduction in new cases (incidence) in the population, and not just as the result of

mortality among those who develop AIDS. However, the steady state levels observed in

Eastern Africa seem to suggest that new incidences are still occurring at inacceptable rates.

Employing more resources on information campaigns that target only those who have access

to such resources is not an e¤ective policy tool if those with access are not a representative

sample in the population. For example, estimates from Kenya�s 2003 Demographic and

Health Survey (DHS) show that 30% from the lowest wealth deciles have not heard about

sexually transmitted infections (STI) while 68% of these have poor or no knowledge in terms

of avoiding HIV/AIDS. In contrast only 2% from the top wealth deciles have not heard

about STI while at most 13% of these have poor or no knowledge in terms of avoiding

HIV/AIDS. Thus, there is a clear and signi�cant di¤erence in terms of health and HIV/AIDS

knowledge that may be driven by wealth or other related socioeconomic status. HIV/AIDS

comparative analysis between low and high education groups reveals a similar outcome in

terms of knowledge distribution. The message, therefore, is that information campaigns (and

preventive methods relying on knowledge spread in general) may not be equally distributed

among all sociodemographic cells in the population.

Likewise, even in the presence of correctly acquired information by means of information

campaigns, individual�s innate risk behavior may be the driving force behind the HIV/AIDS

problem, a concept that applies to all countries irrespective of their developing status

Individual�s di¤er with regards to risk attitudes with some individuals discounting the future

such that the potential bene�ts associated with certain events (e.g., not using condoms,

sharing needles) may justify the risks of seroconversion. Cultural and religious attitudes are

also factors that may undermine the e¤ect of holding the correct stock of knowledge with

regards to HIV/AIDS.

To understand the e¤ect of information campaigns in the population, sound quantitative

data on both the distribution of health knowledge and the behavioural attitudes of individuals

in the population is needed. We emphasize the word �distribution�, that is, for any quantita-

tive analysis to have relevance in terms of policy impact there is a need to study the e¤ect of

information and knowledge campaigns at the microeconomic level where estimation of hetero-
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geneous e¤ects are part of the analysis. For example, allowing for aggregates may lead us to

conclude that 50% of those between ages 15 to 18 in Kenya have poor knowledge in terms of

HIV/AIDS prevention (DHS, Kenya 2003). These numbers hide facts such as the social eco-

nomic composition of those with poor HIV/AIDS knowledge. At the same time, macroeco-

nomic aggregates do not allow targeting of speci�c sub-groups who may actually be worst o¤

than the average in terms of preventive information.

Analysis at the microeconomic level that allows for heterogeneity to drive policy evaluation

further requires the use of random representative data from the population. It is often the case

that the data used to analyze the spread of HIV in low income countries (e.g., Sub-Saharan

economies) are data from pre-natal clinics where the target group are mainly women. Other

data sources are experimental data or quasi-experimental based on surveillance data that may

only target a few villages or communities but which do not represent the population as a

whole (e.g., deWaqe, 2002), thus inference from such selected groups to the population require

caution.

Alternative data sets are available that can help solve the problem and provide unbiased

population estimates from the sample analogue. These are national level surveys that cover a

random sample of villages thus surveying individuals, households and communities on issues

directly relevant to socioeconomic outcomes (e.g., employment, income or consumption) as well

as extensive information on HIV knowledge, HIV related risk behaviour and clinical data on

HIV testing. Examples of these are the Demographic Health Surveys (DHS) and companion

data sets on HIV-testing (AIS data). The DHS and AIS data do not provide panel structure

for the dynamic analysis of policy implementation but nevertheless allow for cross-sectional

analysis allowing for e¤ects heterogeneity.

The main topic of our empirical analysis is to understand the causal relation between

HIV-status (positive or negative) and the stock of knowledge individuals hold with regards to

HIV/AIDS (knowledge of transmission routes and treatment). Clearly, in the absence of time

varying data it is di¢ cult to determine with certainty the causal relation between HIV/AIDS

speci�c knowledge and the HIV status of the individual, but the data is very rich to control

for the potential of reserve causality. Our analysis hopes to provide unbiased and informative

estimates on the probability of being HIV positive strati�ed to di¤erent sub-groups in the

population by socioeconomic background. Furthermore, we use all the available information
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in the data to understand how health knowledge (or lack of it) can explain the HIV status of

individuals with estimates that take into account possible endogeneity between HIV status

and HIV related knowledge. Our aim is to use these estimates to come up with policy

recommendations with regards to the distribution of information campaigns among mutually

exclusive sub-groups in the population. Comparing di¤erent countries (Kenya, Uganda,

Ethiopia and Tanzania) provides comparative analysis that helps to capture country speci�c

e¤ect on the evolution of HIV prevalence and incidence.

3 Econometric methodology

In the �rst part of the paper, we examine the impact of AIDS knowledge on HIV status. In

other words, to which extent does awareness about the dangers and sources of HIV reduce the

incidence of HIV. We start by de�ning notations and assumptions that lead to the econometric

framework for our analysis. Let Yi 2 f0; 1g denote the binary HIV-status with Yi = 1 repre-

senting a HIV-positive status and Yi = 0 a non-HIV-positive status, at some particular point

in time. Let Di denote the knowledge of person i about HIV/AIDS. In some of the analysis,

we will treat D as binary in that a person either does have comprehensive knowledge about

HIV and transmission channels (Di = 1) or does not (Di = 0).7 In later analysis, we will also

consider a �ner measurement of knowledge. Our central interest is to understand the e¤ect of

HIV/AIDS related knowledge (D) on HIV status (Y ).

The basic conceptual model in mind is as follows: An individual�s HIV status essentially

depends on two sources: prudent behaviour and factors not under the direct control of the

individual. The latter contains e.g. the disease environment. Clearly, if the surrounding HIV

prevalence is zero, the risk of infection is zero. It also controls other external in�uences such as

violence or transmission due to blood transfer during surgery, blood donation, infection trough

mother-to-child transmission etc. Hence, even the most prudent person faces some risk.

We further suppose that behaviour is driven by two factors: information and individual

7We pursue di¤erent versions in how we treat persons who knows all transmission channels and perhaps

additionally believes that there are further transmission channels, e.g. by mosquitoes. The argument could go

in both directions. A person knowing the correct channels plus assuming additional ones, may be even more

cautious. On the other hand, also a more fatalistic attitude might result weakening caution since mosquitoes

are so frequent that their complete avoidance is impossible.
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risk preferences. An individual with incomplete knowledge about HIV/AIDS may be unaware

that prudent behaviour reduces risk. On the other hand, individuals clearly di¤er in their risk

aversion. We therefore aim to exploit exogenous variation in information while controlling for

individual risk preferences.

Since our estimations are based on survey data collected at one point in time, we may

consider these two variables to be determined as such:

Yi = '(Di; Ui)

Di = �(Yi; Zi; Vi)

where ' and � are unknown nonparametric functions, Ui and Vi are characteristics of person

i, including preferences for risk, pleasure, time preferences and the like. U a¤ects the risk of

HIV infection, whereas V represents factors that make individual i more or less likely to have

acquired comprehensive knowledge about HIV, i.e. not only having received the information,

but also having it fully understood and believing in it. Zi will be a set of instrumental variables

that represent exogenous exposure to information. These contain the availability and exposure

to radio and television as discussed in more detail below.

For the further discussions it will be helpful to separate the characteristics of person i into

observed characteristics Xi and unobserved characteriscs Ui and Vi and denoting the model as:

Yi = '(Di; Xi; Ui) (1)

Di = �(Yi; Zi; Xi; Vi)

For an individual i with characteristics Ui and Vi, we de�ne the potential HIV outcomes as

Y di = '(d;Xi; Ui),

which is the outcome that would have materialized if an exogenous external intervention had

�xed Di to take the level d without a¤ecting any of the other characteristics of this individual.

I.e. Y1 is the potential outcome (HIV-status) if the individual is fully informed (D = 1) and Y0

is the potential outcome if the individual lacks the correct information on HIV transmission.

The e¤ect we are mostly interested in is

E
�
Y 1 � Y 0jD = 0

�
(2)
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which is the e¤ect on HIV prevalence if those with insu¢ cient HIV knowledge were to be made

fully informed. Similarly,

E
�
Y 1 � Y 0

�
(3)

is the e¤ect of knowledge in the population at large.

In addition to this, we will be interested in how these e¤ects di¤er by gender and among

certain subpopulations, e.g. young adults etc. Let A de�ne a subgroup of the population, e.g.

women younger than 20 years, and de�ne the expectation operator:

EA [�] = E [�jX 2 A] .

We are thus interested in identifying

EA
�
Y 1 � Y 0jD = 0

�
(4)

EA
�
Y 1 � Y 0

�
(5)

for several di¤erent groups A, to identify those groups that bene�t most from information and

those that bene�t little from it. If certain groups display a particularly strong treatment e¤ect,

information campaigns should be developed to target particularly these groups.

Two aspects render the estimation of the (2) di¢ cult. First, Ui and Vi are most likely to be

correlated. A person with a di¤erent attitude towards education and knowledge may also have

di¤erent risk preferences. Similarly, unobserved ability may determine both the individual�s

HIV status and his ability to pick up information.8

In addition to that Di may actually also be a function of Yi, which may be called reverse

causality. If a person knows to be HIV positive, he will be more inclined to become informed

about the disease, either to prevent transmission to others or in order to reduce the chances of

increased morbidity over time. However, even if this individual is not aware of being positive,

he may after a while become sick more often and may therefore be more exposed to medical

information. In addition, this higher morbidity may even lead to participating in a HIV test

with subsequent comprehensive health counselling. Hence, while for some individuals there

8As another example, let V be the underlying unobserved HIV prevalence surrounding the individual (e.g.,

others who know their HIV status constantly provide information to the individual, even if he does not know

those providing information are HIV positive) so that V is unobserved random variability determinant of Y .
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may be an e¤ect from D to Y , it could be the other way around for others.9

To identify the average treatment e¤ect, we pursue di¤erent routes.

1) We will estimate (1) by instrumental variable methods. Nonparametric identi�cation is

very di¢ cult since Y is binary. If Y was continuous, the approach of Chernohukov et al. (2004,

2005) could be used. For Y discrete, alternative approaches rely on an identi�cation at in�nity

argument (Tamer, 2003). In other words, they require a large support of the instruments, which

we do not have. Therefore we have to rely on parametric or semiparametric identi�cation.

We will use 2SLS estimation as well as simultaneous equations probit models, see e.g.

Blundell and Smith, 1986, 1989, 1994, and Rivers & Voug, 1998.

2) We ignore reverse causality, i.e. assume that Y does not feature in the function � in (1).

This opens a large array of (nonparametric) control function type estimators, e.g. Chesher

,2003, 2005, 2006, 2006b, Froelich 2002 and Imbers and Newey, 2003 among others. We expect

these results to be upward biased if reverse causality really existed, since the reverse relationship

would lead from HIV positive to more knowledge.

3) We analyze the relationship in the subpopulation of individuals who do not know their

HIV status. We de�ne this subpopulation as those individuals who have never taken an HIV

test and presume that they do not know their HIV status. For this subpopulation, reverse

causality shall be of lesser concern since individuals do not acquire knowledge actively as a

result of being HIV positive. This may be most credible for younger persons where higher

morbidity due to HIV is unlikely to have developed yet. We therefore ignore reverse causality

and pursue control function type estimators.

For older individuals, AIDS may have been leading to higher morbidity such that they may

have become more exposed to medical information in general, leading to reverse causality and

thus to positive bias. On the other hand, by conditioning on the subpopulation of individuals

who never have taken a test, we may even obtain negatively biased results, if HIV knowledge

increases the probability of test taking. In this case, either comprehensive knowledge or high

morbidity increases the probability of test taking, such that, in the absence of any causal

e¤ect, these two variables would be negatively correlated among those who did never take a

9This implies a relation with feedback e¤ects between the two latent processes that complicates the identi�-

cation process: only at equilibrium point where the both outcomes are �xed at steady state values would it be

possible to identify the weights associated with the regressors.
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test. Hence, for the older individuals the overall direction may be unclear.

4) As an alternative to point-identi�cation, we will also examine interval-identi�cation (or

set identi�cation) that can be obtained under weaker assumptions. This line of research was

pursued most vehemently by Manski, but also received recent attention e.g. in Chesher 2007.

These issues will be discussed in more detail in the next section. We start with elaborating the

�rst instrumental variable approach. Since, Y is binary as well as D, we may write the above

model as

We may think that two vectors, X and X;Z, contain observed variable information that

determinants Y and D, respectively. For simplicity, let both outcomes be determined by latent

models such that the following framework applies:

Y = I (Y � � 0) Y � = '(D;X; �;U)

D = I (D� � 0) D� = �(Y;X;Z; 
;V ),

where we additionally imposed that the functions ' and � are parametrically speci�ed by vectors

� and 
. We assume further that the instruments Z are independent of the unobservables

conditional on X10

(U; V )??ZjX.

These will be the crucial instrumental variable conditions, which will be elaborated in more

detail in the following Section on data. To foreshadow this discussion, we will consider the

availability and exposure to radio and television as Z variables conditional on a huge number of

individual and household X variables. These X variables include information about education,

general knowledge, health knowledge other than HIV/AIDS knowledge, general risk attitudes,

investments into health, awareness and responsibility of health care for relatives and children,

religion, migration, wealth, household possessions and family structure as well as indicators

of smoking and tobacco use and abuse. These variables capture the inclination towards plea-

sure and risk, long term versus short term preferences, altruism and general education, health

investments and wealth. Since X includes general health knowledge, D only captures very spe-

ci�c AIDS/HIV knowledge. The basic assumption thus is that listening to the radio/television

does not a¤ect Y directly and that conditional on these many X variables including wealth

10Depending on the precise estimation strategy we may also need that (U; V )??X.
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and education, the posession and exposure to media is not related to other unobserved char-

acteristics. We focus in the �rst instance on simultaneous equations probit models.11

3.1 Interval identi�cation

The use of parametric or semiparametric speci�cations may induce speci�cation bias. Alterna-

tively, we may aim for interval identi�cation using only weak nonparametric assumptions. We

will assume that the function ' is weakly decreasing in its �rst argument and weakly increasing

in its third argument. The �rst assumption is often called monotonous treatment assumption

in Manski (1989, 1990, 1997, 2000, 2002). The latter assumption is explored in Chesher 2007.

Y di = '(d;Xi; Ui)

We pursue to estimate the treatment e¤ect for a subpopulation de�ned by A.

1) Exclusion restrictions:

The assumption is that, conditional on X:

E
h
Y djX;Z

i
= E

h
Y djX

i
,

which implies that

max
Z2supp(Z)

fE [Y jX;Z;D = d] � P (D = djX;Z)g � E
h
Y djX

i
� min
Z2supp(Z)

fE [Y jX;Z;D = d] � P (D = djX;Z) + P (D 6= djX;Z)g

such that

max
Z2supp(Z)

fE [Y jX;Z;D = 1] � p (X;Z)g� min
Z2supp(Z)

fE [Y jX;Z;D = 0] � (1� p (X;Z)) + p (X;Z)g

� E
�
Y 1 � Y 0jX

�
� min
Z2supp(Z)

fE [Y jX;Z;D = 1] � p (X;Z) + (1� p (X;Z)))g� max
Z2supp(Z)

fE [Y jX;Z;D = 0] � (1� p (X;Z))g

11The coe¢ cient vectors � and 
 proceeds by assuming functional forms for both '() and �() together with

assumptions on the joint distribution of the error terms (U; V ) thus leading to estimates of the parameter

vectors (�; 
). Given the binary nature of both outcome and treatment, assuming additive errors such that

(U; V ) � N [0;�] ; where � =
�
1; 1; �U;V

�
and allowing for linear speci�cations to de�ne the functions '() and

�() with respect to the covariates (i.e., ' = X� +�D+U ; � = X
1 +Z
2 + V ) a binary probit estimate would

lead to the conditional identi�cation of E [Y1 � Y0jX] such that E [Y1 � Y0jX] = �(X� + �D) � �(X�), since

E [Y1jX] = �(X� + �D); E [Y0jX] = �(X�) under the given assumptions.
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where p(x; z) = P (D = 1jX = x; Z = z).

Therefore we obtain an interval for EA
�
Y 1 � Y 0

�
as12Z

A

�
max

Z2supp(Z)
fE [Y jX;Z;D = 1] � p (X;Z)g � min

Z2supp(Z)
fE [Y jX;Z;D = 0] � (1� p (X;Z)) + p (X;Z)g

�
dFX

� EA
�
Y 1 � Y 0

�
�
Z
A

�
min

Z2supp(Z)
fE [Y jX;Z;D = 1] � p (X;Z) + (1� p (X;Z)))g � max

Z2supp(Z)
fE [Y jX;Z;D = 0] � (1� p (X;Z))g

�
dFX

where
R
A

dFX refers to the integral with respect to X in the subpopulation A.

2) Exclusion restrictions with monotoniticy

The treatment e¤ect monotonicity implies that

E
�
Y 1jX;Z

�
� E

�
Y 0jX;Z

�
,

which together with the exclusion restriction conditional on X

E
h
Y djX;Z

i
= E

h
Y djX

i
,

gives

max
Z2supp(Z)

fE [Y jX;Z;D = 1] � p (X;Z)g � E
�
Y 1jX

�
� min
Z2supp(Z)

E [Y jX;Z]

and

max
Z2supp(Z)

E [Y jX;Z] � E
�
Y 0jX

�
� min
Z2supp(Z)

fp (X;Z) + E [Y jX;Z;D = 0] � (1� p (X;Z))g

such thatZ
A

�
max

Z2supp(Z)
fE [Y jX;Z;D = 1] � p (X;Z)g � min

Z2supp(Z)
fp (X;Z) + E [Y jX;Z;D = 0] � (1� p (X;Z))g

�
dFX

� EA
�
Y 1 � Y 0

�
�
Z
A

�
min

Z2supp(Z)
E [Y jX;Z]� max

Z2supp(Z)
E [Y jX;Z]

�
dFX .

12This clearly is an extension of the Manski stu¤. So we could claim this in the introduction also.
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3.1.1 Bounds and HIV-testing Nonresponse

So far we have assumed that individuals outcome variable (HIV-status) is fully observed so

that either with parametric assumptions or using nonparametric identi�cation the problem of

nonresponse does not play a role. Unfortunately the data is such that a large percentage of

individuals refuses to provide blood for the anonymous test (see Section 4 on Data issues).

It is well known in the survey literature that refusal to respond on missing information are

survey response processes that do not happen at random. In the case of providing blood for

anonymous testing, issues such as con�dentiality, fear of infection or other relevant behaviour

explanations may determine the refusal to participate outcome. Thus, if the sample of size

N is representative of the population and HIV-test response is such that only n1 = N � n0
respond positively to the blood request, we cannot assume that these n1 individuals are a

random sample from N since there must be behavioural reasons that leads the other n0 not

to provide blood, while such behavioural reasons are highly likely to be associated with the

outcome variable of interest Y = HIV � test result: Ignoring the n0 non-tested may lead to

biased estimates of the policy parameter. For example, it may be that those who refuse to be

tested are more risk averse and this explains their fears to have a needle injected on them for

the sake of a survey. But their risk averse attitude may also determine their risk behavioural

attitude in general, including more care and less likeliness to engage in risk related behaviour

that may lead towards a HIV-positive status. Under this assumption HIV prevalence in the

n1 group is likely to be much higher than in the n0 sub-population. Estimates of either (1),

(??) or (6) will be biased estimates with a bias in the direction of the HIV-prevalence in the

sub-population of n1. Solving the problem implies three options. One option is to assume that

refusals do so at random so that using only those individuals for whom we have information

provides unbiased estimates of the policy parameters. The second option is to think of on a

set of variables Gthat may determine both the response behaviour of individuals as well as

determinant of HIV status, and use these variables to impute the missing observations (e.g., as

in Rubin, 1987). The approach is widely known and widely used because it provides a complete

data set with which to estimate using standard software packages. The problem with such an

approach is that it needs underlying underlaying untestable assumptions that may also lead to

biased estimates. The third and �nal option is to bound the actual estimates using the fact

that nonresponse itself is a particular treatment. Thus, if we let � = 1 indicate response and
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� = 0 indicate nonresponse, Bayes�theorem implies the following conditional representation of

the outcome variable:

P (Yj = 1jX) = P (Yj = 1jX; � = 1)P (� = 1jX) + P (Yj = 1jX; � = 0)P (� = 0jX) (6)

where j = 0; 1:

Clearly, for either P (Y1 = 1jX) or P (Y0 = 1jX) the sampling process is uninformative with

regards to P (Yj = 1jX; � = 0), therefore bounds as de�ned in (??), (??) or (6) are not identi�ed

either since these rely on full response (non-refusal) on the outcome variable Y (HIV-status). As

was the case in the previous sub-section, the unknown measure P (Yj = 1jX; � = 0) has natural

bounds (0; 1) that may lead to worst case bounds as those de�ned in (??), thus identifying each

of the potential outcomes P (Yj = 1jX) up to a bounding interval. Likewise, we can think of

variables Z that are informative on the response (refusal) behaviour of individuals but do not

a¤ect individual�s HIV-status. Examples of Z are, for example, interviewer�s characteristics.

Using these exclusion type of restrictions would lead to minimizing and maximizing bounds

with respect to discrete values of Z the result of which would be identi�cation regions by means

of exclusion restrictions, as in (6). Finally, the use of monotonic conditions is also possible in

this set up. We could, for example, follow the example above and assume that those who refuse

to be tested are less likely to be infected by the HI-virus, therefore we could allow for bounds

on (??) derived using this monotonic assumption interpreted as P (Yj = 1jX; � = 0) � P (Yj =

1jX; � = 1): Theoretically, allowing for bounding intervals that account for refusals to the HIV-

test widens the identi�cation regions implied by (??)-(6), but des not change the nature of

the bounds. Empirically, the use of bounds on (??)-(6) to account for refusals to HIV-testing

implies wider identi�cation regions for the policy parameter E [Y1 � Y0jX] : In the following

section we will see that the empirical issue is relevant and this may justify some preliminary

results that are based on estimates from (1).
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this set up. We could, for example, follow the example above and assume that those who

refuse to be tested are less likely to be infected by the HI-virus, therefore we could allow for

bounds on (??) derived using this monotonic assumption interpreted as P (Yj = 1jX; � = 0) �

P (Yj = 1jX; � = 1): Theoretically, allowing for bounding intervals that account for refusals to

the HIV-test widens the identi�cation regions implied by (4)-(7), but des not change the nature

of the bounds. Empirically, the use of bounds on (4)-(7) to account for refusals to HIV-testing

implies wider identi�cation regions for the policy parameter E [Y1 � Y0jX] : In the following

section we will see that the empirical issue is relevant and this may justify some preliminary

results that are based on estimates from (1).

4 Data (preliminary)

We use data from three Eastern African countries (Ethiopia, Kenya and Tanzania) to estimate

and contrast the conditional e¤ect of HIV/AIDS knowledge on HIV-status. Our data sets

draw from the original Demographic and Health surveys, DHS-surveys, www.measuredhs.org.

The DHS data collection and data distribution is an initiative from USAID (www.usaid.org)

that aims at collecting, analysing and diseminating accurate and representative data on socio-

demographic aspects (economic, social, population and health outcomes, including extensive

informaiton on aspects such as family planning, nutrition and violence indicators) for developing

economies. In particular we focuse our attention to DHS data and HIV-test data.

For any given country and any given year the following information applies: DHS-data

sets are cross-sections of data collected at particular points in time to cover a representative

sample from the population distributed among a �nite number of geographical clusters. The

DHS data selects a �nite number of households to represent the underlying population, and

from these, each household is represented by a household member that will answer questions

at household level (e.g., household composition, wealth items and migratory movement of

household members). From each household the interviewer will select females and males

according to some random process so that surveyed individuals are representative of their

respective gender groups. Females answer question on their own socio-economic position,

schooling, work and health (both subjective, objective health and health knowledge), as

well as family planning issues (contraception, fertility, etc), sexual activity and speci�cally

HIV-AIDS knowledge related questions. Females are also asked to provide informaiton on
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their children, if they ever had any. Males answer similar socio-economic and health quesitons

as females, but males are not asked to provide any information on their children; they are only

asked to provide information on thier own family planning preferences. From the randomly

selcted female sample, there is a further random selection of females that are asked speci�c

quesitons regarding gender violence towards them or their environment. Furthermore, from

the original household members there is a random selection of individuals (both males and

females) who are asked to provide blood for the purpose of HIV-testing. The blood test are

anonimous and individuals are given full guarantee of hygine, anonymity and respect. Refusal

to be tested is accepted by the interviewer. Finally, it is not necessarely the case that the

partner of an interviewed female will also be interviewed, thus, the number of couples such

that both male and females are interview are a sub-sample from the total possible number of

couples in the surveys.

We focuse our attention on the country of Kenya and the year 2003.14. The DHS data has

information for Kenya for the years 1989, 1993, 1998 and 2003. We choose 2003 because this is

the only year that provides HIV-test data from a random sample of surveyed individuals. The

Kenya 2003 surveyed sample is represerntative of the Kenyan population collecting informaiton

from 400 geographical clusters (country sections) that cover a total of 8,651 distinct house-

holds. The family structure in Kenya is such that a household may contain more than one

family unit, and while distinct family units within a housheold may be blood related this may

not necessarily be the case with all surveyed houshold. The 2003 survey registeres household

with number of household members ranging from 1 to 24, while. Including household children,

the survey collectes information (directly or indirectly) from 37,612 individuals. Each house-

hold is assigned a representative household member that answers questions at household level

(e.g., wealth, household make up, materials, household composition, etc). Once households are

selected (within geographical clusters) the interviewers select randomly from each household to

determine the sample of males and females that eventually provide information at individual

level. The female sample includes 8,195 sampled individuals whereas the male sample includes

14This preliminary version of the paper contains information, estimates and policy conclusions with regards to

the country of Kenya. Further results will complete the paper with estimates based on Tanzania and Ethiopia.

We select these three economies because the DHSMeasure surveys provides both DHS-data and HIV-test data

in all three cases. At the same time, the three economies are su¢ ciently close geographically to imply some

meaningful comparison between them.
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3,578 individuals. Both males and females answer questions on their own background (e.g., mi-

gration, schooling, employment), reproduction (i.e., descendents information), use and knowl-

edge of contraception and family planning, marriage and sexual activity, fertily preferences,

work situation of individual and spouse �if any �and a section on AIDS and other sexually

transmitted disease (i.e., on own status knowledge and knwoledge of speci�c disease by the

respondent). Besides this, females also answer a section on pregancy-postnatal care, a section

related to their children�s health and nutritional backgroud and a section on domestic violence

although this is only asked from a random sample selected from the original female random

sample. Only 1,430 individual couples within the 8,561 are such that both the male and the

female form part of the independently selected male and female samples. Besides the DHS-core

data, the same year collected information on HIV-status. This was done by selecting randomly

from the 8,561 household to de�ne a sample with a total of 8,800 selected individuals (4,377

are males and 4,423 are females). All those selected for the HIV-test data are ages 15 to 49.

If the selected person is a child under age (15-18) the person inmediately responsible for the

child is asked for permision to perform the test on the selected child. In any case, all selected

members are read a note which speci�es and guarantees hygine, anonymity and respect in the

event the person refuses to participate. The interviewer emphasise that the results of the test

are not given to the person providing the blood. A total of 2,337 individuals from the 8,800

either refuse (1,185), are not present when selected for the test (916) or other problems arise

(236) so that testing is only possible for 6,360 of the original 8,800 random sample. We do not

necessarely consider the 27% of missing test a random selection from the 73% for whom we

have HIV-test data.

Our selection criteria is based on the random sample of individuals that have been asked to

provide blood for the purpose of HIV testing. These are the originally randomly selected 8,800.

From these we select those that have also answered to the independent females and males DHS

surveys so that we have informaiton on them with regards to household characteristics, own

characteristics and information on their individual health knowledge referent to HIV/AIDS.

The 8,800 individuals are distributed such that 4,377 are male and 4,423 are females. From

the 4,377 only 3,578 males asnwer to the DHS core question on socio-economic and demograhic

information, whereas 3,421 females selected for HIV testing provide DHS core information. We

are interested on understanding the e¤ect that knowledge related to HIV/AIDS has on current
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HIV-status. Clearly, if an individual knows his or her status, such knowledge can a¤ect their

knowledge-seeking behaviour. Thus, elimination of all those who declare �ever to have had a

formal test for AIDS�implies creating samples of individuals that ignore their own HIV status.

The DHS survey asks individuals such question and therefore we can eliminate anyone in the

sample that may have actual information on their HIV-positive or negative status.15. Thus,

from our initial sample sizes (3,578 and 3,421 males and females, respectively), the �nal sample

size upon which to based our estimates (see Section 5, results) consists of 2,993 males and 3,421

females. Table 1 shows the distribution of these with respect to the result of the anonimous

HIV-testing :

Table 1: Distribution of selected sample between HIV­Status
Males (2,993) Females (3,421)

HIV­Negative 2,351 2,569
HIV­Positive 105 217

Refuse testing 537 635

The outcome of interst is that of �HIV-Positive�. Table 1 indicates that ignorning those

who refuse to be tested, the HIV-prevalence in Kenya (2003) was 4.3% for males and 7.8%

for females. These numbers agree with UNAIDS latest estimates (5% and 8%, respectively)

and show that the e¤ect of HIV on females is signi�cantly larger (again, ignoring the refusal

units, a test of signi�cant di¤erence between the two sample probabilities (3.5%) results in a

t-statistic of 5.4, so that such di¤erence is highly signi�cant).

In our aim to understand HIV status, we condition on variables that may explain both the

knowledge that individuals have with regards to HIV/AIDS (or health in general) and vari-

ables that may explain the outcome HIV-positive. These variables are groupped as household

variables, individual speci�c characteristics, variables that may control for the risk taking be-

haviur of individuals, and variables that explain the individual�s understanding on HIV/AIDS.

Table 2 summarizes all these variables according to groups.

15Notice that selection of th random sample of individuals who are asked to provide blood is done before

they are (later in the survey) asked if they were ever tested for HIV in the past. Therefore, random selection

of the 8,800 who are eventually asked to provide blood is independent from the individual�s past HIV-testing

experience.
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Table 2: Covariates sub­groups
Household

Characteristics
Individual specific

characteristics
Risk behaviour
identification

HIV/AIDS Knowledge
variables

Instrumental
variables

Household size
Number of kids age 5

and below
Rural/Urban

Time to nearest water
source

Capital, town, small
city, countryside

Five Wealth quantiles
Durable items (e.g.,
car, bike, telephone)
Household ownership

Land ownership
Building stage of the

house
Share toilet facilities

Age
Age of sexual debut

Education
Own number of

children
Use of mosquito net

Religion
Family planning

information
Partner present

Employment status
Travelled away last 12
months (males only)
Number of wives and

regular partners
(males only)

Smoke
Drink alcohol

Household violence
Use of nets on

children
Vaccination of

children in household

Believes about what
causes AIDS

Condom knowledge
IDU knowledge

Look of AIDS person
knowledge

AIDS and mosquitoes
AIDS and sharing

food
AIDS and traditional

healer
AIDS and number of

sexual partners
AIDS and blood

transfusion
AIDS and pregnacy

Listen to the radio
often

Watch TV often
Read newspapers

and magazines often
Visited by Family
Planner in last 12

months

The variables in the category HIV/AIDS knowledge help us to build up the �TREATMENT�

variable of interest. Recall that our interest is to understand the e¤ect of present (adquired)

knowledge on past (adquired but unknown) HIV status. There are multiple variables that would

serve as single treatment variables. At this preliminary stage we let the treatment variable

DKNOWS be 1 if the person is able to identify all known routes of transmission that may

cause a HIV-positive status, if the person answers �no�when asked if sharing cooking and eating

utensils my transfer AIDS and if the person answers �yes�when asked if a healthy looking person

is compatible with a HIV-positive status. Furthermore, individuals are also asked to declare

if they know anyone that has ever died of AIDS. These is taken as an independent indicator

of �knowledge�of AIDS because even if it provides information on individual�s knowlege of the

illness, it does not directly inform us on the e¤ect this information may have on individual�s

risk taking behaviur. The variable DKNOWS is, therefore, a dummy variable that equals �one�

if the person has sound knowledge that may help him or her avoid becoming HIV positive in

the event of confronting a risk episode, and �zero�otherwise. Table 3 summarises this variable
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for each of the gender�s subgroups and with regards to their positive and negative HIV status:

Table 4: Relation between HIV status and Health knowledge
MALES FEMALES

Has sound health
knowledge
DKNOWS=1

Does not have
sound health
knowledge
DKNOWS=0

Has sound
health

knowledge
DKNOWS=1

Does not have
sound health
knowledge
DKNOWS=0

HIV­NEGATIVE 988 1363 1,419 1,150
HIV­POSITIVE 33 72 83 134

Total 1,021 1,435 1,502 1,284

Table 4 already provides information with regards to the totals without accounting for

the refusals (these will be dealt with later in the results section). We could think of the

summary statistics in Table 4 as an unconditional anticipation to the e¤ect that HIV-knowledge

(DKNOWS) has on the outcome HIV-Positive. Clearly, the percentage of individuals who

unknown to them are HIV-positive and at the same time have no knowledge or insu¢ cient

knowledge about HIV/AIDS is singni�cantly larger than those who are HIV-positive but are

su¢ ciently aware about HIV/AIDS. In fact, 8% of those with poor HIV/AIDS knowledge are

HIV-positive, whereas 5% of those with sound HIV/AIDS knowledge are HIV-positive. Thus,

from this very basic unconditional correlations there seems to be a positive relation between

low or poor knowledge and becoming HIV-positive. We use the two samples as given in Table

4 (2,456 males and 2,786 females) to estimate conditional outcomes allowing for the treatment

�HIV/AIDS knowledge�.

5 Results (very preliminary!)

In this section our aim is to present conditional results on the e¤ect of HIV/AIDS knowledge

(DKNOWS) on HIV-positive status. The outcome variable (HIV-positive, HIV-negative) is

binary in nature and indicates the result of anonimous testing so that the outcome is in fact

unknown to the respondent (to all other conditional variables). Assuming complete exogeneity

of all variables in Table 3, we proceed to estimate a probit model where the main treatment

variable of interest is the bynary outcome DKNOWS=1 if the person has solid knowledge

on avoiding HIV, and DKNOWS=0 otherwise. We estimate separately for males and females

since there are clear behavioural di¤erence regarding genders with respect to both outcome and

treatment. Table 5 summarizes the estimates for the conditional outcome for the sub-group of
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females

Table 5: Females estimate, Conditional probability of HIV-positive

Note1 :Edu: education in ascending categories, numkids is number of own children, hsize is household size, nkids5 is number of children 5
or below living in the household, urban equals 1 if household in urban region and 0 if rural region, twater equals 1 if it takes the household
more than 30 minutes to collect running water for household use, wqtile1 to wqtile3 are the three lowest wealth quantiles in the population,
ownh equals 1 if  household own by household members, nomsq is one if there are mosquito nets in the house, partner equals 1 if partner
present, employment  equals one if the individual is employed, sxage is number of years since sexual debut, dknows is 1 if person has solid
knowledge of HIV/AIDS, KNOPERAIDS equals one if person knowns anyone died of AIDS

Table 5 shows that controlling for all variables that may cause both the outcome HIV-

positive and the treatment DKNOWS, the latter is signi�cant and positive. Thus, it would

suggest the possibility of endogeneity between outcome and treatment. This is possible if we

think that despite individuals not knowning their own HIV status, it is nevertheless true that

they know better their true unobserved risk behaviour and can therefore seek information to

re�a¢ rm a HIV netagive status. The possibility of endogeneity between DKNOWS and HIVP

leads us to the possible use of credible instruments that relate closely to the variable DKNOWS

but does not necessarely relate to the HIV-positive status of individuals. The questionnaire

asks individuals to declare if they listen to the radion, watch televion often and if they read

newspapers and magazines. In the case of females they also ask them if they were visited by a

family planning o¢ cer in the last 12 months. We may think that listening to radio, watchin tv

and reading newspapers as well as visits from family planning o¢ cers, as variables that provide

information on the HIV/AIDS situation in the country but may not necessarely determine the

HIV status of individuals (other than allowing for information may lead to less risky behaviour

which is what we are trying to capture). Therefore, we use these four variables as instruments
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to estimate the e¤ect that instrumented HIV/AIDS knwledge may have on the HIV-status of

individuals. Table 6 below shows the results.

Table 6: Two Stage estimation, Instrumenting DKNOWS, Females

Note :See Note 1, Table 5. The variables IVREAD, IVTELE, IVRADIO and VISTIFP are all instruments for the variable DKNOWS. The
variable IVREAD is one if person reads newspapers often, the variable IVTELE is 1 if person watches TV often, the variable IVRADIO is
one if person listens to radio often and the variable VISTIFP is one if person has been visited by family planning officer in past 12 months

An intial �rst stage estimate shows the four instruments used in the analysis to be signif-

icant and positively associated with the variable DKNOWS. The F-test cannot reject these

variables as valid instruments and therefore we use them to instrument the treatment variable

DKNOWS. From Table 6 we see that having HIV/AIDS knowledge is negatively associated

with the outcome variable HIV-positive, therefore it seems that sound knowledge of HIV/AIDS

leads to a reduced risk of becoming HIV-positive (controlling for ascending order of education).

The same results suggest that living with a partner and in large household sizes is associated

with lower chances of HIV-positive status, thus single female are more likely to be HIV positive

even in the presence of HIV/AIDS knowledge.

We now turn out attention to the sample of males to understand if we get similar results as

those obtained with females. In the case of males we add information with regards to number

of wives (numwives), if the person works away from home in past 12 months (away12) and if

the person was circumsised (cirmums). In the case of males, an initial probit estimating the

e¤ect of DKNOWS on the outcome HIV-positive (controlling for similar covariares as in the
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subsample of females) shows that the variable DKNOWS results in a positive coe¢ cient that

is not signi�cantly di¤erent than zero. Thus, in the case of male the direction of the treatment

is similar to that of females but insigni�cant. Table 7 shows these results:

Table 7: Conditional estimate on the probability of HIV-positive, given HIV/AIDS knowledge, Males

Note :See Notes 1, Table 5

The outstanding result in Table 7 is the e¤ect of circumcision on HIV-positive status: there

is a strong causal e¤ect such that circumcision drastically reduces the probability of becoming

HIV postive, a result that is nowadays well known in the medical �eld. Notice that we can

accentuate �causal e¤ect�and not just mainly a correlation, because circumcision is most likely

to occurre at a very early age so that reverse causality between circumcision and HIV-positive

status may is unlikely (although it could be discussed if there is a possibility for third unobserved

variables to be determinant of these e¤ects). In order to deal with the possible endogeneity of

DKNOWS, we perform a similar analysis as for the sample of females: using three instruments

(IVREAD, IVTELE and IVRADIO) we instrument the treatment variable DKNOWS. The

estimated second stage of a two stage probit outcome is preseneted in Table 8

Table 8: Two Stage estimation, Instrumenting DKNOWS, Males
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Note :See Notes 1, Table 5

In the case of males, the result seem to contradict the �ndings that determined the relation

between HIV/AIDS knowledge and HIV-status for the sub-sample of females: for males, if

individuals have sound knoweledge on HIV/AIDS the e¤ect of this is to increase the chances

of becoming HIV-positive. Notice also that the variable SXAGE is positive and signi�cant.

This variable explains the number of years an individual has spent as sexually active. The

positive relation suggest that longer time exposed to the virus leads to higher probability of

becoming HIV positive; this could be explained by the fact that information campaigns were

late to arrive in Kenya (late 1999, early 2000) when the prevalence had already picked to high

levels relative to other countries in the area. A high prevalence rate may induce individuals to

pick up knowledge even specially if these are in contact to environments where morbidity and

mortality as result of AIDS is the norm. Thus, high level of knowlege is aquired by those who

are more likely to �nd themselves more exposed to the virus, so that environmental conditions

(and not knowledge itself) that determines individual�s knowledge, would explain the high

positive correlation between HIV/AIDS knowledge and HIV-positive status. Notice that this

may not be the case for females since they are not as exposed to the environment that alerts

of the presense of HIV/AIDS (e.g., females do not visit sex workers, females are not equally

likely to work outside their own village, etc).

Within this preliminary results we have found that knowledge does seem to explain a HIV-

positive status although in the case of females this seems to suggest that knowledge empowers
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them to avoid infection, whereas in the case of males having solid knowledge on HIV/AIDS

seems to suggest knowledge of an environment that has high contact with HIV/AIDS related

risks, but contact with such an environment, at the same time, increases the chances that males

acquire the virus.

5.1 Subjective beleives and Objective HIV-status by health knowledge

Clearly, knowledge seems to help females to avoid becoming HIV-positive, while males seem to

react adversely. In either case, the transmission of HIV to those who are HIV-negative in the

population (incidence rate) is mostly determined by the risk-behaviour of individuals who are

HIV-positive. In our data set individuals do not know their own HIV status and at the same

time they are asked to declare �their subjective beleives in terms of becoming HIV-positive�.

The answer to this question is a question that classi�es individual�s beleives into 5 di¤erent

categories. Table 9 shows the distribution of these between males and females (only individuals

that undergo the anonimous HIV-test):

Table 9: Relation between Subjective HIV  by Gender and Health Knowledge (actual HIV­positive in brackets by sub­
groups)

FEMALES MALES
Has sound health

knowledge
DKNOWS=1

Does not have
sound health
knowledge
DKNOWS=0

Has sound
health

knowledge
DKNOWS=1

Does not have
sound health
knowledge
DKNOWS=0

No risk at all 453 (25) 797 (23) 479 (13) 596 (15)
Small risk 663 (64) 615 (34) 990 (16) 508 (47)
Moderate 280 (24) 219 (17) 176 (3) 76 (7)

Great 142 (21) 143 (9) 84 (1) 43 (3)
TOTAL 1,538 (134) 1,774 (83) 1,729 (33) 1,223 (72)

Table 9 shows that informaiton does not necessarely a¤ect individual�s perceived subjective

chances of becoming HIV-positive. The less inform individuals are regarding HIV/AIDS, the

more likely they are to suggest �not to be at any risk, or very small riks�, while at the same time

the percentage of actual HIV-positive indivuals is found in the groups who beleive �inmunity�

towars the virus and whose HIV/AIDS health knowledge is at the lowest. For example, Table 9

shows that in the case of females, the larger pecentage declaring poor HIV/AIDS knowledge are

also the group in declaring �not to be in any risk of becoming HIV positive�(797 out of 1,774,

or 45% of those who ignore most of what is important to know to avoid HIV infection). At the
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same time, the group of females that hold poor HIV/AIDS knowledge is such that it holds 39%

of those that are HIV positive. Moreover, 67% of those who are HIV positive and declare poor

knowledge in the female group do in fact beleive to have small or no chance to become HIV

positive thus leading to fatal outcomes in terms of transmission to others that may not be HIV

positive. For the groups of males the picture is equally pesimistic. 6% of those who declare

poor HIV/AIDS knowledge are in fact HIV-positive, and among these HIV-positive individuals

86% beleive to have no chance or very small change of ever becoming HIV positive. Therefore,

these individuals are at a very high risk of tranmission to others. Table 9 complements our

previous results: these showed that only females are likely to react to health knowledge and

use it to stop becoming HIV positive, whereas the opposite is true for males. At the same time,

risk behaviour on behalf of males who do not react ot HIV/AIDS knowledge suggest that the

tranmission rate will continue to determine the HIV prevalence curve, at least in the case of

Kenya.

6 Conclusions (preliminary)

We have looked at a random sample of individuals from Kenya who provided information

on socio-economic conditions as well as allowing for blood samples to understand their HIV-

status even � this was not disclosed to them. We aimed at understanding the e¤ect that past

acquired HIV/AIDS related knowledge could have on individual�s HIV-status. The problem is

that of endogeneity because even if individuals are not aware of their onw HIV-status potential

subjective knowledge may may lead them to seek information, even if this is to re-inforce their

own beleive of a negative HIV-status. Thus, to solve the endogeneity problem this paper makes

use of instruments that we beleive are capable of explaining HIV/AIDS related knowledge and

at the same time these instruments do not necessarely determine HIV status. Instrumenting

HIV/AIDS knowledge we �nd that females e¤ectively use informaton to prevent becoming

HIV-positive whereas for males the picture is di¤erent: knowledge of HIV/AIDS suggest a

higher probability of becoming HIV-positive. Since the endogeneity problem (reverse causality)

cannot explain such an outcome, we believe that the result shows that males may be more

likely to become in contact with environments where HIV/AIDS is more pronounced (e.g., sex

workers, migration) and that such environments are also determining their own HIV-positive

status. Furthermore, our results suggest that even in the presence of solid HIV/AIDS knowledge
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individual�s subjective beleives on their own HIV-status are in clear con�ict with their actual

HIV-status. Those who unknown to themselves are HIV-positive are also more likely to have

relatively poor HIV/AIDS knowledge and, at the same time, are more likely to beleive that

becoming HIV-positive is a very unlikely event. This is more the case for males than for females.

This results seem to support the conclusion that information campaigns are perhaps reaching

only some sub-sectors in the population (e.g., females as result, posibly, of antinatal care) but

do not necessarely reach those who are more at risk of becoming HIV-positive and at the same

time, are more likely to transmite the illness to others in the population.
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