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Abstract

We use probabilistic expectations data elicitednfreurvey respondents in rural Malawi to
investigate how risky sexual behavior may be infesl by individuals’ survival expectations,
which in turn depend on the perceived impact of INDS on survival; expectations about own
and partner’s HIV status; and expectations aboMt trinsmission rates. We find that subjective
expectations play an important role in determirtimg decision to have multiple sexual partners.
Using our estimated parameters, we simulate thedtgf various policies that would influence
expectations. An information campaign on mortalisk would decrease risky sexual behavior,
while an information campaign on HIV transmissiasks, which tend to be overestimated by
respondents, would actually increase risky behavidso, the expansion of anti-retroviral
therapy (ART) treatments to all individuals sicklwAIDS would increase risky sexual behavior
among HIV-negative individuals or those who have been tested because individuals are
aware that ART increases life expectancy, and tédsces the cost of becoming HIV-positive.
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1. Introduction

Sub-Saharan Africa (SSA) is the region of the wamdst affected by the HIV/AIDS
epidemic. It accounts for over two thirds of albpée infected worldwide, with adult prevalence
rates reaching above 25% in some countries (UNAI®9). Heterosexual intercourse is the
most common pathway of infection in the region. Whihere is a growing emphasis on
biomedical interventions to prevent HIV infectioms improve the health of HIV-positive
individuals, interventions targeted at behaviorélarmge remain an essential part of the
HIV/AIDS prevention strategy, especially in pooruatries (UNAIDS 2010). To effectively
change risky sexual behavior, it is important talenstand why individuals who live in high-
HIV-prevalence environments engage in those behavidhere are several non-mutually
exclusive explanations that can be put forward. &qaanation may be related to preferences
(e.g., individuals in SSA may have high utility fnochaving multiple sexual partners). Another
reason may be the high burden of disease and théting high levels of (non-HIV-related)
mortality. Oster (forthcoming) and Philipson andsPer (1993), for example, argue that
individuals have little motivation to adopt riskgmention strategies, as these strategies are
“costly” in terms of financial expenses (e.g., fnasing condoms) or foregone pleasures (e.g.,
lower levels of satisfaction as a result of giviag extra-marital partners), but provide only
limited gains in terms of longer life expectancynother reason may be that individuals have
misperceptions about their current HIV status, gnaission rates or the HIV prevalence in their
community. With data on behavior only, explanatitlased on preferences and those based on
beliefs cannot be discriminated, thereby limitirtge tability to devise effective behavioral
interventions.

In this paper, we use very rich data on probalilistliefs that we collected directly from
rural Malawi survey respondents to investigatertie of HIV/AIDS-related expectations on the
decision to engage in risky sex (in our case hawmdfiple sexual partners), and simulate the
impact of various policies on risky behavior. Wevelep a simple, though quite general, two-
period theoretical framework which highlights tloder of expectations in the decision to engage
in risky sexual behavior. Our framework shows thia¢ difference in subjective survival
probability associated with having risky sex verswaing safe sex is crucial for decision-
making. It also shows that this difference in ptubty depends in turn on a set of 6 subjective

expectations: (i) expectations of survival conditib on being healthy, (ii) expectations of



survival conditional on being infected, (iii) expations about own HIV status, (iv) expectations
about partners’ HIV status, (v) expectations alddlv transmission rate associated with safe sex
and (vi) that associated with risky sex. A unigeattire of this paper is that we have datalbn
those expectations that are potentially relevanbé&havior. We use those expectations data and
data on sexual behavior to estimate our model. WWkthat the difference in subjective survival
probability associated with having multiple sexpalktners versus having one partner play an
important role in determining the decision to hawdtiple sexual partners. This suggests that (i)
individuals in rural Malawi are forward-looking andke into account mortality risk when
making health-related choice, (ii) expectationsadate useful to understand risk-taking behavior
in the SSA context, and (iii) changing individualiefs may be one way to change risky sexual
behavior.

Using our estimated preference parameters, we atemtlhe impact of various policies
that would influence individual expectations. Wadfithat an information campaign on HIV
transmission risks, leading people to revise tlaibjective beliefs to statistics from medical
studies, would have a perverse effect amateasethe probability of having multiple partners
from 20.2% to 24.6% for men and from 2.1% to 4.@¥\Women. This is because respondents
widely over-estimate the relative impact of havingltiple partners on the average probability
of becoming infected with HIV compared to havingeomartner. However, providing
information on the mortality risk of someone hegléénd of someone infected with AIDS,
leading people to revise their beliefs to availadildistics from life tables, would have a positive
impact anddecreasehe average probability of having multiple parthey 19.3% for men and
2.1% for women. This is because individuals undireate the magnitude of the negative
impact of HIV/AIDS on survival. To our knowledgergviding information on mortality risk has
never been implemented and may be a new avenueafapaign. Also, we investigate the
impact of the expansion of anti-retroviral theramatments (ART) to all individuals sick with
AIDS. While this is a medical intervention targetednfected people, it may have repercussion
on everyone's sexual behavioin particular, it could change beliefs about miistarisk if

infected. We find that such an expansion would éase the probability of having multiple

! Among HIV-positive individuals, Lakdawalla et £006) find that the introduction of ART increasesual
activity in the U.S. while Goldstein et al. (20%D)d that enrollment in AIDS treatment programsreases the
frequency of sex but also condom use in Kenya.



sexual partners among HIV-negative individualshmse who have not been tested from 20.3%
to 21.5% for men and from 2.3% to 2.7% for womeac&use individuals are aware that ART

increases life expectancy, universal treatment aeslithe perceived cost of becoming HIV-

positive.

While subjective expectations have been incrghsiasked of survey respondents in
developed countries in the last 20 years, the tation of probabilistic expectations in
developing countries is recent. Delavande et al112 review the existing evidence and
conclude that collecting expectations data in dmiely countries is both feasible and valugble.
In this paper, we use data on probabilistic expgecta about a wide range of events that we have
collected as part of the 2006 wave of the Malawngitudinal Study of Families and Health
(MLSFH, formerly the Malawi Diffusion and Ideatidn@&hange Project) covering more than
3,000 adult respondents in rural Malawi. In Delal@nand Kohler (2009), we find that
respondents provide meaningful expectations in givistic format according to various
criteria: most respondents provide probabilitieattare consistent with basic properties of
probability theory, the subjective expectations aystematically correlated with observable
characteristics (such as gender, age, educati@hyeggion of residence) in the same way that
actual outcomes vary with these variables, and @apens about future events vary across
individuals in the same way as individuals’ pagperience does. Yet, respondents exhibit a lot
of heterogeneity in expectations.

The advantage of using expectations data in enapiviork is that it mitigates a basic
identification problem that researchers face wheingidata on choices only: observed choices
may be consistent with many combinations of expgiecta and preferences. Although
expectation data are becoming available, only atdonnumber of studies have until now
employed them to draw inferences on behavior. Resterlies incorporating expectations into
econometric models have addressed various decisimisas contraception choice (Delavande,
2008a), portfolio allocation (Delavande and Rohvexd@011, Kezdi and Willis, 2009), fertility
and sexual behavior (Shapira, 2010: de Paula et2801), college major (Zafar, 2009,
Arcidiacono et al., forthcoming), teacher carean(\der Klaauw, forthcoming), committing a

crime (Lochner, 2007), migration (McKenzie et aQ02), strategies in games (Nyarko and

2 See Manski (2004) and Hurd (2009) for a revieuhefliterature on expectations in developed coesiri



Schotter, 2002, Bellemare et al., 2008), and theng of Social Security claiming and retirement
(van der Klaauw and Wolpin, 2008, Hurd et al., 20084%e contribute to this line of work that
combines choice data with data on subjective eatiects to draw inferences on preferences. We
do this in the context of the HIV/AIDS epidemicS$A.

Due to potential endogeneity issues, it is challegmgn many empirical applications to
evaluate how expectations of events over whichviddals have some controhusally affect
their decisions: Unobservable characteristics nmélyence both the formation of expectations
and decision-making. Few papers using expectatiates have addressed the endogeneity issue
directly (see discussion in van der Klaauw, forthomy)? We deal with the potential
endogeneity arising from the dependence of expentton past behavior by estimating a
recursive system of equations: beliefs about cud¥ status depend on past sexual behavior
and observable characteristics, the decision taegted for HIV is explicitly estimated, and the
decision to engage in risky sexual behavior depends individual HIV/AIDS-related
expectations.

Our paper builds on several studies that have aedlthe the impact of the belief about
one singleHIV/AIDS-related event on sexual behavior in S32e Paula et al. (2011) for
example evaluate the impact of beliefs about owx Bthtus on the likelihood of engaging in
risky behavior using data from the MLSFH. They fiticht downward revisions in beliefs of
being HIV-positive increase risky behavior. Unlikkem, Gong (2010) finds that, in the
Tanzanian and Kenyan context, individuals who belieto be at low risk of infection have an
increased likelihood of contracting a sexually smitted diseases (STD), indicating riskier
sexual behavior, after a positive HIV test, while teverse is true for those who are surprised by
a negative HIV test.Without using changes in beliefs about own HIVtistadirectly, several
papers have also looked at the causal impact afifegaone’s HIV status on subsequent sexual
behavior (Thornton, 2008; Delavande and Kohletthfmyming).

Few papers have assessed the role of beliefs &damsmission risks on sexual behavior

% De Paula et al. (2011) use a panel data estimdtioch accommodates unobserved heterogeneity aswéklief
endogeneity arising from the dependence of cutbreliefs on lagged behaviors, Lochner (2007) usesifeffect
instrumental-variable estimates, and Bellemaré. €2608) model preferences and beliefs jointhadaress the
endogeneity issue.

* In the US context, Boozer and Philipson (2000 finat individuals who are surprised by a HIV testults
change their behavior more.



(Meekers and Klein, 2002; Lammers et al., 2011grckt (2010) documents a large over-
estimation of HIV transmission risks among studemtBurundi and develop a behavioral model
yielding a U-shaped relationship between risky bedraand expected transmission risk. We are
not aware of any study looking directly at the irtpaf beliefs about mortality risk on sexual
behavior. Indirectly but related to this, Osterrificoming) finds that high rate of non-HIV
mortality decreases the change in sexual behauvierta an increase in HIV prevalence in SSA.
We argue that beliefs about all those events &edylito be crucial to the decision to engage in
risky sex and therefore ought to be consideredtljoim empirical work. We therefore
complement and improve from the current literatoyeevaluating the impact of sexual behavior
on beliefs about own and partner’s HIV status, gnaission risks (conditional on having a safe
and a risky behavior) and mortality risk (condibrmon being infected and on being healthy).
This allows us to evaluate how a wide range ofqgiedi such as information campaigns on
mortality risks and on transmission risks, andrtfieout of ART affect risky sexual behavior.

The paper proceeds as follows. Section 2 presdmsthieoretical framework that
motivates the empirical analysis. Section 3 dessribe data. Section 4 presents the econometric
specification and Section 5 the analytical samflection 6 analyzes the role of subjective
expectations in the decision to engage in risky ask considers a series of robustness checks
such as misreporting of sexual behavior or HIVitesbutside the MLSFH surveys. Section 7

presents the policy simulation results.

2. Theoretical framework
Consider a sexually active individuaWwho has two periods left to live (period 1 andiger2).

In period 1, she can choose between 2 differenoraxta’ =0, having sex with one partner

only; a* =1, having sex with multiple partners. Her periodtility depends on the immediate

utility from sexV(a') associated with actioa*. Individuali can enjoy period 2 utililg_l only if

she survives to period 2. The subjective probagbditsurvival to period 2 depends on whether
the individual believes that she will be infecteédree end of period 1. She may believe that she
was already infected with HIV before period 1 cattehe can contract HIV during period 1. The
subjective probability is therefore a function loétaction taken in period 1 (since period 1 action

may influence HIV status) and her subjective bsli¢f of being infected with HIV at the



beginning of period 1. In particular, if the indival believes that she is not infected with HIV at

the beginning of period 1 (i.ef'=0), the subjective probability of surviving to pet 2 if the
individual takes actiora* in period 1 is given by:

p|Hlv+(arl) $HIV++(1_ pHIV+(d)) Sﬂv—’

"V*(3") is individuali’s subjective probability of becoming HIV+ if shagages in

where p

#V*is i’'s subjective probability of surviving to periodiRshe contracts HIV in

action a*, S
period 1, andS™"~is i’s subjective probability of surviving to periodif2she does not contract

HIV in period 1. So overall, the subjective prob#piof surviving to period 2 for an individual
whose subjective probability of being infected will at the beginning of period 1 i$* is
given by:

(5™ + @ P P (R) 8V (1 8V () &)
We further assume that the utility function depeadsa random ternxiail that is unobservable

to the econometrician and captures heterogeneistes. Individual chooses the actiog® that

maximizes her lifetime subjective expected utilitg,, she solves the following problem:

qﬁg{%v (arl )+( fi1$H|V+ + (1~ |f1X ﬁ-ﬂv+ (d)ignw +(1_ iI5|v+ ( é_» i gv_))_wgiaﬁ

Overall, a riskier sexual behavior may increasedinect pleasure from sex in period 1
but decreases the (subjective) probability of simg to period 2 and therefore of enjoying

period 2 utility?

3. Thedata: Malawi Longitudinal Study of Familiesand Health (ML SFH)
The analyses in this paper are based on the 20D®@08 waves of the MLSFHThe

> Note that the specification of the utility functidimes not allow for consideration of altruism. Qrossibility is to
assume that a spouse’s survival would providetytidi an individual. If the belief about transmigsiof HIV within
couples is high —which is the case in our data-taedsurvival beliefs for spouses are similar, then probability

that the spouse survives is similar to the indigitiuown survival probabilityU would then capture second-period
direct utility and the utility from having the spgmialive.

® Detailed descriptions of MLSFH sample selectiontadmllection, and data quality are provided onpfaect
website at http://www.malawi.pop.upenn.edu, in a& Collection of the online journBlemographic Research



MLSFH is a panel survey started in 1998 that ctdletata in three regions of rural Malawi:
Balaka, Mchinji and Rumphi. Balaka district is lte@ in the Southern Region of Malawi,
primarily inhabited by Yao-speaking individuals alsdporedominantly Muslim. Mchinji district
is located in the Central Region near the bordén Wambia. It is primarily inhabited by Chewa-
speaking individuals, with almost equal proportioh€atholics and Protestants. Rumphi district
in the Northern Region of the country is inhabimgdnarily by Tumbuka-speaking individuals
who are predominantly Protestant (Trinitapoli aregRerus, 2006).

In 2006, the MLSFH included more than 3,200 malé gemale respondents aged 17 to
60 who were asked about a wide range of demographealth, and socio-economic
characteristics. In 2008, slightly more than 4,0@8pondents were interviewed, with the
additional respondents resulting primarily fromeanparent sample that extended the age range
from 17 to 92 years by also interviewing parenteaflier MLSFH respondents. Comparisons
with the Malawi Demographic and Health Survey shodwbat the 2006 MLSFH sample
population is reasonably representative of thel Medawi population (Anglewicz et al., 2007).

An innovation of the 2006 and 2008 waves was tokigion of aninteractive elicitation
technique for subjective expectatidhat was based on asking respondents to allogate ten
beans on a plate to express the likelihood thatvamt will be realized (Delavande and Kohler,
2009)/ Interviewers introduced the interactive elicitattechnique with a short introduction (see
Appendix B). After any clarifying questions, respents were first asked a training question
about the probability of winning in a local boarénge (Bawo), followed by a series of
expectations questions related to economic andrheatcomes. They were in particular asked
about the probability that they are currently inéec with HIV, that their spouse/partner is
infected with HIV, and their one-year, 5-year, didyear mortality expectations. In addition to
these questions about their own mortality, the gomsaire also included several questions
about the one-year, 5-year, and 10-year mortafith@ following hypothetical individualsi)(a
woman/man of the respondent’s age who is healtbydaes not have HIVjij a woman/man of

the respondent’s age who is sick with AID#;)(a woman/man of the respondent’s age who is

that is devoted to the MLSFH (Watkins et al. 20@38)d in a recent working paper that incorporate2h04 and
2006 MLSFH data (Anglewicz et al. 2007).

" In 2008, the expectation module was administesel respondents who had been interviewed in 28086,to
new respondents below the age of 60.



sick with AIDS and is treated with Antiretroviraln@rapy (ART). The gender used in the
scenarios was the same as that of the respondespoRdents were also asked the probability
that someone of the same gender who was curresdlyhty would become infected with HIV in
the next 12 months if she (a) is married to an Hbsitive spouse, or (b) has several sexual
partners in addition to her spouse. Respondents @alep asked their perception of the village
HIV prevalence (from 0 to 10).

The mortality questions were designed to ensurerdspondents provided answers that
would allow us to construct well-defined survivairees. In particular, respondents were first
asked to pick the number of beans that reflects lkely it is that they will die within a one-
year period beginning that day. Then, with the keainthe previous question still on the plate,
they were asked tadd more beans to reflect how likely it is that theyuMbdie within a five-
year period. The same procedure was followed fertéim-year-period mortality question. This
ensured that respondents provided weakly increasisgers when the time horizon increased.

Delavande and Kohler (2009) provide a detailed ywmal and evaluation of the
probabilistic expectations collected using the a&banteractive elicitation technique. Key
findings from the 2006 data include these: (a) Ab®8% of the respondents are found to
provide beliefs consistent with basic propertiepafbability theory when asked about nested
events; (b) in basically all the considered domasubjective beliefs vary considerably across
individuals; (c) subjective expectations are systerally correlated with observable
characteristics — such as gender, age, educatidnregion of residence — in the same way that
actual outcomes vary with these variables (e.gpeebtations about infant mortality exhibit
regional differences that are similar to actualcouates, and expectations about economic
outcomes vary with socio-economic status in thesetgal directions); and (d) expectations about
future events vary across individuals in the sarag as individuals’ past experience does.

Another innovative aspect of the MLSFH is the adilen of HIV status. As part of a
randomized experiment to study the determinantdiidf testing uptake, respondents were
offered a free HIV test at the end of the 2004rin&v (Thornton, 2008). At the time of testing,
respondents were given randomly assigned vouckdesmable for a sum of money equivalent
on average to a day’'s wage (agricultural labor)nupking up their HIV test results at local
clinics a couple of months after testing. Thorn{@008) finds that learning one’s HIV results



was highly responsive to the financial incenti¥és.2006 and 2008, respondents were re-visited
by nurses shortly after completing the interviewd avere offered a free at-home HIV test with
immediate results. There was no financial incenpvevided in 2006 and 2008 for learning
one’s HIV status. In 2006, 93% of the respondegteed to be tested and 98% of those who
were tested learned their HIV status. Overall, 5@&ge HIV-positive. Fifteen percent of the
sample was not found by the team of nurses atabensl visit, and were therefore not offered a
test.

Finally, the questionnaire asks several questidiautasexual behavior. Of particular
interest to this paper is the number of sexualngastin the last 12 months, asked in 2008.
Figure 1 shows the important aspects of the tireadiinthe data collection.

4. Econometric specification

Based on section 2, the probability of choosingtiple! sexual partners is the probability that

action a* =1 yields higher expected subjective utility than #ationa’ =0, i.e.:

P(a'=1)=
] Vl(l)+( FIGHV* 4 (1- Ifl)( PV (@) gV +(1_ B (1)) igw—))_u_é.l
2\/i(0)+( FIGHV* 4 (1- ;:1)( p™v* (0) 8" +(1_ v (O)) igw—))_u_é.o .
=P(g,-£, <V @®)-V(0)+APU), (1)

WhereAPi — (1_ fll)( nH|v+ (1)_ lev+ (0))( $HIV+ _ Suv—)_

We seek to draw inferences on the structural peafer parametdy to evaluate whether
subjective beliefs are important for decision-makim particular, we want to evaluate whether

individuals are forward-looking and take into accbuelative survival risk when making

8 In 2004, 91% of the respondents agreed to becteste among those, 69% went to pick up their &silt.

° We focus on the number of partners, abstractiog frondom use, for several reasons. First, respisdeere not
asked about condom use in 2008. Second, condomelatieely infrequently used in Malawi, especidliyregular
relationships (Chimbiri, 2007) so the number of usmxpartners is likely to be the most important giarof

behavioral adjustment. Third, women may have lichidecision power regarding the use of condom.

10



decisions. The variabl&PR is thedifferencein probability of survival between having multiple

partners (action 1) and having one partner (ac@pnThe estimate ol is given by the
coefficient associated withR .

We use beliefs eliciteth 2006to explain sexual behavior that occbetween 2006 and
2008 (see Figure 1). The timing is important becauseiaebehavior may lead individuals to
revise their beliefs (e.g., about current HIV sstsubsequently. Therefore, it is critical to use
beliefs elicitedprior to the decision to engage in risky behavior. Yle¢re may still be some
issues in the estimation of equation (1) due t@midl endogeneity of beliefs arising from the
dependence oturrent beliefs onpast behaviors. Unobserved heterogeneity capturing-time
invariant preferences for the number of partnerghersearch cost of having multiple partners
may be correlated with the belief§, if for example, beliefs at the beginning of perib depend
on the prior number of partners, or if this unolisdrheterogeneity also influences the decision
to get tested for HIV.

To deal with this issue, we estimate a three-eqnatcursive model. The first equation

models the probabilityf.° of being infected with HIV prior to the 2006 HI¥4t. It is a reduced-

form equation which depends on observable exogembwasacteristics and lagged sexual
behavior. The second equation models the decisigetttested for HIV in 2006. The propensity

to get tested depends on demographic charactsriticon the probabilityf.° of being infected
with HIV prior to the 2006 HIV test, and on sexudmdhavior prior to the HIV test. The third
equation models the propensity to have multiplengas. As defined in equation (1), it will
depend on demographic characteristics and laggeshlseehavior (under the assumption that
V.(D-V (0)= 4 X)), on the difference in survival expectatioA® , which in turn depends on
the potentially endogenous post-test beliéfs (which are equal to the pre-test belief§if a
respondent did not get tested for HIV in 2006 otht® actual 2006 HIV status if the respondent
got tested for HIV in 2006) and the exogenous tsel(q:;l”'\’*(l)— |qH'V+(O))($H'V+— S*'V‘).

The system of equations (2) is recursive and gixen

fio =B X5+,
tesf =5, %+60 f +y (2)

11



a* =131X1+w((1_ fll)( p|-||v+(1)_ pH|v+(O))( $HIV+ _ S”V_))+ L

U 0\ (1 r, ry
WhereD|u, [~N|| O],/ , 1 r,
u3 O r31 r23 r33

1 if test >0
test = _ .
0 if test <O

| 1if a >0
! 0 otherwise

Identification requires at least one variableXimot included inX, (Maddala, 1983).

Note that the system is logically consistent (Mdadi®83, Wilde 2001). We will estimate the
system of equations (2) by maximum likelihd§d.

5. Analytic sample and definition of the variables

5.1. Analytic sample

We restrict our analysis to respondents sexualtivedn the 12 months prior to the
survey We also exclude 202 men who are in a polygamousiage and have therefore
multiple sexual partners within marriage. Note tHdterent samples are used to estimate the

various equations of the system (2). Sin&g and X,include lagged sexual behavior, the

sample for estimating the first two equations istieted to respondents who were sexually
active in 2006 (independently of whether they waterviewed in 2008). Eighty-eight percent of
the 3,240 2006 MLSFH respondents report havingastlone sexual partner in the preceding 12
months. For the third equation of system (2), waufoon respondents who were sexually active
in both 2006 and 2008. Table 1 presents basic ctaistics of the respondents who were

19We use the cmp Stata command developed by Roo¢20a8).

1 We focus on respondents who ever had sex bechasiaitiation of sexual activity may be differembin the
decisions we study.

12



sexually active in 2006, excluding men in a polygasimarriage.
Our empirical strategy relies on estimating whetbexual behavior in the last 12 months
reported in 2008 is influenced by elicited beliegported in 2006. However, 23% of the 2006

respondents could not be resurveyed in 2008, solibkavior cannot be used to infdr. Note
that those respondents are however used in thessgns determining beliefs formation and
testing decisions since those rely exclusively amiables elicited in 2006. We investigate
whether the probability of attrition between 200@&1 2008 is associated with 2006 beliefs and
2006 sexual behavior (Table A1) and find that tifeince in probability of survivahP and

past sexual behavior are not correlated with tiobaility of attrition.

5.2. Definition of variables
We describe the dependent variables in the systeegumtions (2). Table 2 presents their
descriptive statistics.

- 2006 pre-test probability of being currently infedtwith HIV. The variable f° is the

respondent’s answer about the likelihood of beingemtly infected with HIV, elicited in
2006 (and re-scaled from zero to 1 by dividing thenber of beans by 10). The average
belief is 0.11. However, the distribution is skewé@ percent of the respondents report a
probability of zero of being currently infected vidIV.

- HIV testing We define the variabléest =1 if the respondent learned his HIV status at the

end of the 2006 interview, and O otherwise. Respontedwho did not learn their status
include respondents who did not get tested becddwesaurses did not find them or because
they refused to be tested, and respondents whaegtetd but did not want to learn their
status. Overall, 78 percent of our analytical sanghrned their HIV status in 2006.

- Having multiple partners in 2008he variablea' is equal to 1 if the respondent reports in

2008 having had more than 1 sexual partner inasiell2 months, and zero if the respondent
reports having had only one sexual partner in @éise 12 months. Table 2 shows that among
respondents who were sexually active in both 20@B2006, 10 percent had more than one
sexual partner. Note however that there is a ldifjerence by gender: this percentage is 21
percent among males compared to 2 percent amorgldenBecause 90% of our sample is
married, the vast majority of those multiple pargneefer to concurrent relationships.

13



We now describe how we compute the individual-dpedifference in survival probability

associated with having multiple partners and havingone partner
AR = (1— fil)( v @)= p™” (0))( S S*'V‘). Table 3 presents the descriptive statistics of

the various relevant expectations for respondehtswere sexually active in 2006 and 2008.

- 2006 post-test probabilitpf being currently infected with HIV,'. We define the variable

f* as follows:
0 if the respondent learned that s/he was HIV-negat 2006 HIV test
ft= 1 if the respondent learned that s/he was HIV-pasih 2006 HIV test

f° if the respondent did not learn his/her HIV s$atu2006

The underlying assumption is that individuals redisheir belief upon learning their HIV status
according to the test resaftTable 3 shows that the average belief is equl@6 and is thus
lower than the pre-test belief, due to the fact thearge number of respondents who were tested

found out that they were HIV-negative.

- Survival expectations§™*and S™~. We use the 2006 elicited 10-year mortality rate
conditional on being infected with AIDS to determig™ ' *and the 2006 elicited 10-year

mortality rate conditional on being currently hbglto determineS™~."**Table 3 shows

2 There is no empirical evidence on how people eethigir beliefs just after learning their test tesun Delavande
and Kohler (forthcoming), we report that about tthrds of respondents who learn they were HIV-niegah 2004
allocated zero beans when asked their beliefs fefction in 2006. Because individuals may have sgibsetly
engaged in risky behavior, this pattern in the dataonsistent with our current updating assumptisiore
surprisingly, only 10% of the respondents who weld they were HIV-positive in 2004 provided 10 hedan
response to the question about their subjectivdahitity of being infected with HIV in 2006. Delavde and
Kohler (forthcoming) speculate on various explamadi (i) respondents may have believed the testtrassfirst, but
have “forgotten” about it or reassessed their staiutime elapsed, specifically if they had corgthto feel fairly
healthy; and (ii) respondents may actually belitnat they are HIV-positive, but were embarrasseactimowledge
it vis-a-visthe interviewer during the 2006 survey. Severalits lead us to believe that embarrassment manbe
issue: respondents are more likely to report zeamb in places with more HIV-related stigma, atdrimg a HIV-
positive status lead to a change in behavioral gbauthat reduce the HIV infection risk to othersggesting an
underlying change in beliefs about HIV status.

13 We use the survival probability conditional onrgginfected with AIDS because people tend to thirt the
duration from infection to AIDS symptoms is muclogler than it is (Santow et al. 2008).
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that on average respondents think that there Is @edcent chance of being alive in 10 years
conditional on being healthy, compared to only@elcent chance of being alive in 10 years
conditional on being infected with AIDS. This shotmat individuals are aware that being
infected with HIV/AIDS reduce life expectancy inetlong run. Table A2 in the appendix
show the average survival beliefs by age grougdoneone healthy, infected with AIDS, and
infected with AIDS but treated with anti-retrovirtiderapy (ART). It shows a gradient of
survival expectations by age: younger people exymebve longer. It also shows that for all
age groups, individuals are aware that being iefitgtith AIDS will shorten life expectancy
substantially, and that being on ART will mitigakes.

Subjective probability of infection associated wlitiving multiple partnersp ™" (1). We

use the 2006 elicited expectations about the hkeld that a hypothetical individual of the
respondent’'s gender would become infected with kHi\the next 12 months if s/he was
having several sexual partners in addition to aispoRespondents believe on average that
there is an 81 percent chance of becoming infeetddHIV conditional on having multiple
partners (Table 3).

Subjective probability of infection associated hwhaving one partner,p ™ *(0). This
probability is again individual-specific and depsrah respondents’ belief about the status of

their main partner. It is defined ag™ " (0)=1"""x f*,

where M."V* is personi’s
perceived likelihood of becoming infected with Héviring the next 12 months for someone

who is married to an HIV+ individual ancﬂpil is i's subjective beliefs about her partner’s

HIV status after the 2006 HIV test and before eimygin actiona'. Note that a respondent

may not know the test result of her spouse if gitet did not share the results. We assume
that a respondent learned the status of her spaftesethe 2006 HIV test if, in 2008, she

reports that the last time her spouse got testedghlred his test results with her, and if the

last time occurred during the 2006 MLSFH data atiten period. So we define‘pil as

follows:

14 With respect to the model, the definition of theevéval probability variables implies that our emipal analysis
focuses on the following trade-off: direct utilinppm sex now versus higher chance of survival irydérs. ldeally,
one would analyze a model with more than two pexibdit we do not have the data to estimate it. Mis focus on
a time-frame in which there are large differencesurvival by HIV status.
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[ 0 if the spouse learned that s/he was HIV-negatiwee?2006 HIV test and
the respondent reports that the spouse sharec: sests

1 if the spouse learned that s/he was HIV-positivih@é2006 HIV test and
the respondent reports that the spouse share sests

) 2006 elicited  if the spouse did not learn his/her HIV status@0@ or the respondent reports
Fo < beliefs about  that the spouse did not share

current
infection
status

Beliefs about if the respondent did not report having a mainngartn 2006
village
prevalence

N

Respondents believe on average that there is @@2mt chance of becoming infected with HIV

within 12 months if one is married to an HIV-posdi spouse, while the average partner’s
infection probability is 8 percent. Overall, theeaage subjective probability of becoming
infected with HIV within 12 months, conditional draving sex with one partner, is 8 percent,
which is about one-tenth the perceived chance cbinéng infected conditional on having

multiple partners. So, overall, respondents belignad having multiple partners puts them at a
substantially greater risk of becoming infectedwkitlV.

Note that our analysis used beliefs regarding thesmission of HIVp ™" *(2)and N,**

that were elicited in 200B6eforerespondents had the opportunity to get testedearded their
HIV status. Potentially, upon learning their statiespondents could have updated not only their
beliefs about their own HIV status but also theiliéfs about the transmission of HIV associated
with various behaviors. This would be problematntydor respondents who are HIV-negative
(as those transmission risk expectations wouldentgr the decision problem of individuals who
found out that they are HIV-positive). In Delavaraied Kohler (forthcoming), we investigate
the causal impact of learning HIV status in 2004 elicited 2006 HIV/AIDS-related
expectations using an instrumental-variable approate find that, among HIV-negative
individuals, learning one’s status had no impacte@pectations about transmission risk. This

suggests that 2006 beliefs about transmissionaiskunlikely to have been revised after the
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2006 HIV test by respondents who found out thay there HIV-negative.

Finally, we include in all equations basic demogwepcharacteristics (e.g., marital status,
education, region) and an indicator for whether ré®pondents report having multiple sexual
partners in the 2006 interview (8% of the respotsléid, see Table 1), as those are thought to
influence sexual behavior, the testing decisiord pre-test beliefs about HIV status. We also
include indicators for religion, as religion mayfluience risky behavior and risk perceptions
(e.g., Trinitapoli and Regnerus, 2006).

As pointed out in Section 4, identification reqsirat least one variable included X, but
not in X,. For that variable, we used the financial incesgiyequal on average to 102 Kwacha,

which corresponds approximately to a day's agngalt labor wage) that were provided for
learning one’s HIV status in 2004. The idea is tndividuals provided with a larger financial
incentive were more likely to learn their HIV statin 2004 (Thornton, 2008), which would
influence their 2006 beliefs about whether theyiafected with HIV. However, those incentives
provided in 2004 should not influence the decidiomget tested in 2006. Note however that 28
percent of the respondents did not participatéaén2004 HIV test (Table 1). Among those who
were offered the test, only 9 percent refused tdaegted. The other 19 percent were not eligible,
not found at the time of the 2004 HIV test or naerviewed in 2004. We also include the 2006
elicited expectations about the likelihood that ypdthetical individual of the respondent’s

gender would become infected with HIV in the neXtmonths if s/he was having several sexual

partners in addition to the spougg"'* (1) and the likelihood of becoming infected with HIV

during the next 12 months for someone who is mémoean HIV+ individuall,""* as variables

that influence the respondent’s belief about whresiilee is currently infected with HIV but do
not influence the testing decision.

In the HIV testing equation, we include an indicafor whether the respondents know
someone on anti-retroviral therapy (ART), as thigynncrease the motivation to get tested.
Finally, when estimating the propensity to have tipld partners, we include an indicator for
whether the respondent was rated as more or muale m@kractive than average by the
interviewer, as it may be easier for more attracivdividuals to find additional sex partners.
Thirty-three percent of the respondents fit in thategory. Attractiveness and lagged sexual

behavior may proxy the set of available partners.
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6. Empirical Results

6.1. Estimation of the system of equations (2)

Because men are much more likely to have multipleial partners, we conduct separate
regressions by genders. Tables 4 and 5 presennaxénum-likelihood estimation results of
equation (2) for women and men respectively. Infite column of Tables 4 and 5, where the

indicator for having multiple partners is used akependent variable, we find that the coefficient
associated with the difference in survival probapllP, which estimates the parameﬁr in

the utility function, is positive and statisticaklbygnificant at 5% for both women and men. The
marginal effect on the predicted probability isglaand equal to 0.038 for women and 0.150 for
men when all the variables are evaluated at thenxnigas provides evidence that individuals are
forward-looking and take into consideration subjecexpectations about relative mortality risk,
HIV status, and transmission rates when makingsttats related to sexual behavior.

Focusing on women, we can note that only being iethiand the difference in survival

probability AR have predictive power to explain having multiplertpers. For both men and

women, married respondents are less likely to hmaukiple partners. For men, the coefficient
associated with lagged sexual behavior is the $arigeabsolute value and statistically significant
at 1%. This shows that men who had multiple pastirethe past keep having multiple partners,
either because past behavior reflects heterogeimefiseferences or a smaller cost for searching
for new partners. Attractive men are also morelyike have had multiple sexual partners in the
last 12 months, while Christians other than Catisadind those belonging to indigenous churches
are less likely to have had multiple partners tGatholics.

The second column of Tables 4 and 5 presents tiraatges for second equation of the
system (2), which looks at the HIV testing decisidhere are interesting differences between
men and women. Men who believe they have a smaitgyability of being infected with HIV
and those who have had multiple sexual partnetiseipast are less likely to be tested, while the
reverse is true for women.

Finally, the third column of Tables 4 and 5 preséet estimates for the first equation of
system (2), which looks at pre-HIV-test beliefs abimfection status. For both men and women,
having multiple partners is associated with a higberceived probability of being currently
infected with HIV. Women aged 30-39 believe tharthis a higher chance that they are infected
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compared to younger women, while men who are mbam t50 years old report a lower
probability of being infected than men who are liss 29.
The bottom panel of Tables 4 and 5 shows estinadtése variances and covariances of

the random terms. For both men and women, we fird t,, is statistically significantly

different from zero at 5%, suggesting that thera correlation between the random terms of the
infection expectation equation and the testing Bgna This estimate of the covariance is

positive for men and negative for women. Howeuee, covariance between the random term

of the equation estimating the propensity to hauétiple sex partners and the other equations is
not statistically significantly different from zersuggesting that, in this context, there is no
endogeneity issue when estimating the impact ofigairexpectations on having multiple sexual

partners.

6.2. Potential endogeneity of the HIV transmission expectations

Our estimation strategy deals with endogeneity elfefs about infection status arising
from the dependence of current beliefs on past \netsg (lagged sexual behavior or HIV
testing). Another concern might be that unobsdevataits also influence HIV transmission
expectations as well as the decision to engagshy sex. For example, the HIV transmission
expectations may depend on other behaviors, sudoradom use or frequency of intercourse,
which may be related to unobservable charactesishiat also influence the decision of having
multiple partners. This concern is mitigated by thet that those expectations are asked about
hypotheticalindividuals (see Appendix B). Yet, as a robustretsesck, we augment the system of
equations estimated above by two equations predititie transmission rates that are relevant for
the decision-making process. We assume that thmpilgties of contracting HIV conditional on
having multiple partners and conditional on beingrmed to an HIV+ spouse depends on

exogenous characteristics, . The system of 5 equations we estimate is:
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and the dependent variables are defined as prdayiolaentification requiresX,to include
variables not included irX,, andX,to include variables not included iK,. We still use the
financial incentives that were provided for leamiaone’s HIV status in 2004 and the HIV
transmission expectationd,""*and p""'* (1) as variables included iX,but not in X,. We

use knowledge questions about non-sexual HIV tréssom (whether the respondent knows that
a preghant woman can transmit the AIDS virus to tm@orn child and that a woman can
transmit the AIDS virus through breast milk) ané thumber of known people the respondent
suspects to be sick with AIDS as variables thduerfce the transmission expectations without

directly influencing the beliefs about current H$tatus as variable included X, but not inXa.

The motivation for using knowledge for non-sexuansmission as excluded variable is that
those are likely correlated with overall knowledgfeHIV transmission, including sexual mode
of transmission. However, since those beliefs dreut mother-to-child transmission, they
should not directly influence beliefs about currelV status once we control for beliefs due to
sexual transmission. Similarly, we expect the numiieknown people that the respondent
suspects to be sick with AIDS to be a proxy for disease environment, therefore influencing
transmission risk without influencing beliefs abéliV status directly”
The first two columns of Tables 6 show the estioratresults for women and men

respectively for the equation using the indicator having multiple partners as dependent

15 Note that the correlation between the number oftknpeople the respondent suspects to be sickAiidi$ and
the current beliefs about HIV status is very lowd{).

20



variables. Tables A3 and A4 in Appendix A show tmmplete estimation results for all the

equations. As before, the coefficient associateith Wie difference in survival probabilifyP,

which estimates the utility paramet@r, is positive and statistically significant at 5% both
women and men. It is actually larger in absoluteierdhan in the results based on the system of
equations (2). The marginal effect on the predigiszbability is large and equal to 0.045 for
women and 0.160 for men when all the variableseastuated at the mean.

The coefficients associated with the other indepahdrariables in the equations for
having multiple partners, testing and pre-testdigliare similar to those in the system of
equations (2). One difference is that with this nepecification, we find that the HIV
transmission expectations are predictors of behéfsut current HIV status for women. Female
respondents who report a higher probability of b&og infected if one has several sexual
partners also report a higher probability of betugrently infected with HIV. Those however
who report a higher probability of becoming infettié married to an HIV+ spouse report a
lower probability of being infected.

For both men and women, we find as earlier thatetenates of the covarianag, is
statistically significantly different from zero &6. For women, we also find thaj, andr,,

which estimate the covariances of the random temmghe subjective probabilities, are
statistically significantly different from zero &%6. For men, only the covariance of the random
terms of the two HIV transmission expectation eiqumst is statistically significantly different

from zero. As before, the covariance between thdam termu, of the equation estimating the

propensity to have multiple sex partners and thafséhe other equations is not statistically
significantly different from zero, suggesting thagain there is no endogeneity issue when

estimating the impact of survival expectations axihg multiple sexual partners.

6.3. Robustness check: HIV testing between 2006 and 2008
So far, we have assumed that the only way to g#edewas through the MLSFH survey.
However, HIV testing is becoming more common in &hal and some respondents reported
that they had been tested between the 2006 ar2D0& waves. Among respondents who were
sexually active in 2006, 12.3% of those who did leatrn their HIV status as part of the 2006
MLSFH HIV testing report in 2008 that they have mhedested for HIV between the 2006
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interview and December 2007. In addition, 13.9%haflse who had learned their HIV status in
2006 also report having been tested between thé #ti@rview and December 2007. We
therefore may have measurement error in beliefsitabigrent infection for those who got tested
outside of the MLSFH. To deal with this, we assuima& the HIV status that they learned in
between the 2006 MLSFH testing and December 20Qieissame as the results of the 2008
MLSFH HIV test'®
We re-estimate the system of equation (3) basedhose assumptions. Thé?zand &'

columns of Table 6 presents the results of the temuavith having multiple sexual partners as

the dependent variable and shows that the reseltgeay similar to those of Columns 1 and 2.

6.4. Subj ective expectationsvs. historical frequencies

We find that subjective expectations are prediotiyeexual behavior. However, one may
wonder if we would get similar results by using jetiive” probabilities, i.e. historical
frequencies about transmission rates and life $afile investigate the value-added of collecting
expectations data, we assume that the probabibfissirvival conditional on being healthy are
as given in the UN life tables for Malawi withoul?S (United Nations, 2008). We take the
probabilities of survival conditional on being iofed as equal to those in Todd et al. (2007),
who measured survival since sero-conversion basetlBast African population cohort studies
before the availability of ART (two studies in Ugk one in Tanzania, and one in Rwanda). We
also assume that the probability of becoming id@atith HIV within one year if married to an
HIV+ spouse is 5.17% for men and 10.55% for womasell on Ugandan data from Carpenter et
al. (1999). Finally, we assume that the probabibfy becoming infected within one year
conditional on having multiple partners is 0.67%iaef is half the two-year sero-conversion rate
between 2006 and 2008 in the MLSFH among thosereport having had multiple partners in

2008’ Finally, we set the village prevalence equal ®MLSFH regional prevalence (which is

'8 This is accurate for those who tested negati@0D8, but may potentially be a strong assumptiotifose who
tested positive in 2008, as some may have seroectat/after their latest test. Among those wholelidn their
HIV status in 2006 and report being tested after2®06 interview, 15.9% tested positive in 2008 Ahd %
refused to get tested. For the latter group (7 masiens), we use the 2006 elicited beliefs aboutent infected
status as the beliefs used for decision-making. #grtbose who got tested as part of the 2006 MLSkdHg®t re-
tested before December 2007, 1% changed sero-stadu®sted positive in the 2008 MLSFH.

" Five percent of the respondents who tested HIVatieg in 2006 and who report having multiple parsria 2008
refused to get tested in 2008. We assume that kitMénce was the same among those who refused tesged
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relevant for respondents who did not report belgdsut a main partner’s HIV status). We still
use the pre and post beliefs about HIV status @isedke above. We estimate the system of
equations (3). The last two columns of Table 6 shbes results of the equations using the
indicator for having multiple partners as dependeatiables. We see that the coefficient
associated with the “objective” probabilities isgagéve for women and men and very
imprecisely estimated. This suggests that elicitisigbjective expectations from survey

respondents to understand choice behavior is usefiis context.

6.5. Misreporting of sexual behavior

Table 2 shows a large difference in reported sekehhvior by gender. This difference
by gender is typical of many surveys done in suba&mn Africa. Dinkelman and Lam (2009) for
example indicate that in 9 recent African Demograaimd Health Surveys, men report between
10% and 80% more sexual partners than women. Tbigy put that the in a closed population
without misreporting and with everyone sampled, @average number of partners of men and
women should balance. In our analytical sampleatregage number of partners is 1.37 and 1.02
for men and women respectively. However, Dinkelnaaid Lam (2009) also highlight that a
disequilibrium of partner reports may occur withausreporting when there is undersampling of
sex workers. Yet, because sexual behavior is aitsengopic, misreporting is a legitimate
concern. To evaluate the robustness of our resultaisreporting, we follow Hausman et al.
(1998), who correct for misclassification and estienits prevalence. We assume that individuals
report truthfully when they do not have multiplertpars and misreport about having multiple

partners. This probability of misreporting is assadnto depend on the true sexual behavior value

Ql, but is otherwise independent of other observeh&acteristics. In particular, it is given by:

alzP(a1:0|%1:1).

With this misreporting probability, we have:

and those who agreed to get tested. If all thosenefused to get tested actually sero-converteat|yancidence
would be at 3.1%. Using 3.1% as “objective prohgBiidoes not change the qualitative results of [€db the

coefficient associated witAR is negative and imprecisely estimated for both erghwomen. Note that yearly

incidence among those who report in 2008 having onk sexual partner in the last 12 months andagneed to
be tested for HIV is 0.4%.
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E(a'| X, AP)*=(1-a,)® (8, X+an .
We estimate a simple probit regression allowingrfosreporting of sexual behavior. We find

that males do misreport extensively their sexualb®r (a, =0.344, standard error=0.111). we

also find that, even with misreporting, the coeéfit associated with the difference in survival

probability AP is equal to 0.879 (therefore of similar magnitadethe one of Tables 5 or 6) and

is statistically significant at 5% (standard er@#29). For females, while the parameteris
identified in theory, we were unable to recovenipractice. We therefore re-estimate a simple

probit equation for various values of . The results are presented in Appendix Table A5. |
shows that the coefficient associated with theedgffice in survival probabilit\P are similar

for various values of female misreporting.

7. Simulation of hypothetical policies

We now investigate how sexual behavior would chaimgeesponse to various policy
experiments. The first two policies we consider ar®rmation campaigns. For those, we
explore two alternative outcomes. First, we assuha the information campaign is fully
successful at educating people who fully revisér theliefs by aligning them to the information
provided (fully updated beliefs scenario). Secomd,assume that individuals take into account
both their prior beliefs and the information prastby the campaign to revise their beliefs, and
that the resulting beliefs are a simple weightedrage of the two (partially updated beliefs
scenario):® We consider the three following policies:

0] Information campaign on mortality riskVe assume that individuals would be provided
the life table estimates of males and females entefl with HIV and of males and
females sick with AIDS. For example, for the fullpdated belief scenario, we set the
subjective probability of survival of a healthy imdlual equal to the appropriate
probability from the UN life table estimates for Mai without AIDS (United Nations,
2008), and we set the survival probability of adiwdual infected with AIDS to the
Todd et al. (2007) probabilities (note that theseymander-estimate the actual mortality

18It is unclear how individuals would process thiformation. Delavande (2008b) shows that educatatien in
the U.S. exhibit considerable heterogeneity inrtteiision of beliefs when provided with statistisgormation.
For simplification, we just therefore consider theighted average.
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risk since Todd et al. (2007) look at individuahsual since sero-conversion). See Table
Al in Appendix A for those mortality rates.

(i) Information campaign on transmission riske assume that individuals would be
provided accurate information about transmissiek. fiFor example, for the fully updated
beliefs scenario, we set the probability of becamnfected with HIV within one year if
married to someone who is HIV-positive to 5.17% foen and 10.55% for women
(Carpenter et al. 1999), and we set the probalafityecoming infected within one year if
one has multiple partners to 0.67% (see discussioSection 6.4), and the village
prevalence to the MLSFH regional prevalence.

(i)  Extension of ART to all people sick with AIlY%e replace the survival probability of an
individual infected with AIDS with the individualgecific subjective survival probability
for an individual infected with AIDS who is on ARWe focus on the effect of such a
campaign on individuals who know they are HIV-négabr who have not been tested
for HIV.

Table 7 shows the mean and the"2%0d" and 7% percentiles of the predicted
probabilities of having multiple partners using tieeefficients of the first two columns of Tables
6 under these three policy scenario. An informatiampaign on mortality that would lead to full
revision of beliefs would be beneficial and decestiee average predicted probability of having
multiple partners from 20.2% to 19.3% for men amaf 2.5% to 2.1% for women. Respondents
are very pessimistic regarding their survival ctiodal on being healthy and conditional on
being sick with AIDS, compared with available stats (see Table Al). However, what matters

for risk-taking behavior is the difference in pevesl survival probabilities with and without
HIV infection (3“”* - $”'V‘). Despite being pessimistic regarding their suivivates,

respondents on average underestimate the impacAIDS on survival. The average
(3“”* - $”'V‘) based on subjective beliefs is -0.40 in the sajqumpared to an average of -

0.46 based on available statistics. This is whyidiing information on mortality risk reduces
risky sexual behavior. The effect would still benbfcial, though smaller, if individuals only
partially update their beliefs in light of the namformation. Under the assumption that the

revised beliefs would be the weighted average efpttior beliefs and the provided information,
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the average predicted probability of having mudtipartners would decrease to 19.8% for men
and to 2.2% for women.

Table 7 shows that an information campaign on trasson risk would actually have an
undesirable effect: the average predicted proltglfihaving multiple partners actually increase
to 24.6% for men and 4.0% for women under thisgyodind the fully updated beliefs scenario.
This is because respondents over-estimate theveeiatpact that having multiple partners has
on the probability of becoming infected with HIValle 3 shows that respondents are overall
very pessimistic regarding HIV transmission risk#ile the yearly incidence in sero-discordant
couples is estimated to be 5.17% for men and 10.kB%omen (Carpenter et al., 1999), the
average subjective probability of becoming infeatetth HIV conditional on being married to an
HIV+ spouse is 93.9% for men and 92.6% for womemil&rly, while the probability of
becoming infected within one year if one has midtipartners is 0.67% in the MLSFH, the

average subjective probability is 81%. What mattéss decision-making is the relative

subjective risk of becoming infected under thesaditons(p""*(1)-N,"™""* x f,'). This

average subjective difference in risk is 0.709 rieen and 0.680 for women. If we use the

statistics from existing studies (but still use tediefs about the partner’s HIV statdgl), the

difference in risk is much smaller: 0.004 for mamd&0.100 for women. This explains why
providing information on transmission risk actuatygreases risky behavior. Under the partially
update beliefs scenario, risky behavior would atsoease, though less than under the fully
updated beliefs scenario.

Finally, the extension of ART to all infected pemplecreases the “cost” of becoming
infected with HIV by increasing survival probabjlitand as a result, increases risky behavior.
Excluding individuals who know they are HIV-pos#ivthe average predicted probability of
having multiple partners increases from 20.3% t%ilfor men and from 2.3% to 2.7% for

women.

Conclusion
Behavioral changes related to the transmission bf &re likely to depend on the
information and knowledge of individuals, in padii@r their expectations about their HIV status

and that of their partners, survival risks, andigraission risks associated with behaviors such as
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having multiple sexual partners or not using consloifet, very little is known about health-
related subjective expectations in high-HIV-premake environments and how they influence
decision-making related to the spread of the desdasthis paper, we fill this knowledge gap by
using very rich data on probabilistic beliefs e&d directly from rural Malawi survey
respondents to investigate the role of HIV/AIDSatetl expectations on the decision to engage
in risky sex. We deal with the potential endogeneit expectations by estimating a recursive
system of equations. We find that the differencprwbability of survival associated with having
multiple partners versus having one partner, winidlurn depends on a large set of expectations
all observed in our data, play an important roléhim decision to have multiple sexual partners.

Using our estimated preference parameters, we atemtlhe impact of various policies
that would influence expectations. Our results ssgghat information campaigns focusing on
providing information on the transmission of theedise are likely to have limited impact on
behavior. Actually, providing information on tranission risk may have a perverse effect and
increases the likelihood that people engage inyrs&x. Rather, we suggest a new type of
information campaign that would decrease the pema of risky behavior: information on the
survival rate of healthy and infected individuason relative survival rates.

We also find that the expansion of ART to all indivals sick with AIDS would increase
risky sexual behavior among HIV-negative individuar those who have not been tested
because individuals are aware that ART increaseskpectancy, and thus reduces the cost of
becoming HIV-positive. This suggests that expangibART should not be done in isolation,
but rather combined with behavioral interventiomsriitigate the effects of the roll-out of ART

on HIV-negative individuals.
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Table 1. Characteristics of respondents who araalxactive in 2006

2006 2008
N 2,651 2,071
Female 56.9 58.7
Age
less than 29 42.2 33.6
30to 39 24.4 26.5
40 to 49 18.2 21.9
50+ 14.6 18.1
Missing 0.6 0.0
Education
No School 21.2 22.4
Primary level 66.4 65.3
Secondary level + 12.3 12.3
Missing 0.2 0.0
married/living together 89.1 90.4
Religion
Catholic 17.0 16.2
Muslim 25.3 24.8
Indigenous Christian /African
Independent Churches 15.3 13.3
Other Christian 35.9 334
Other religions 6.0 115
No religion 0.5 0.9
Region
Central region 33.7 325
Southern region 35.8 36.0
Northern region 30.5 31.5
HIV test results
Negative 75.1 74.6
Positive 3.8 3.4
Indeterminate 0.3 0.0
Refuse test 6.8 5.9
Not found on day of test 14.0 16.1
Had multiple sex partners 7.7 9.6

Know any people on ARV 40.6 N/A



Number of known people
suspected to be sick with 2.0 3.2
AIDS

Financial incentive to learn
HIV status in 2004 among 103 101
participants (in Kwacha)

Did not participate in the
2004 HIV test 28.7 321

Reported that a pregnant
woman can transmit the AIDS 91.7 N/A
virus to her unborn child

Reported that a woman can
transmit the AIDS virus to her  97.0
child through her breast milk

Rated much more or more
attractive than average by N/A 33.9
interviewer

Table 2: Descriptive statistics of dependent vdesitor respondents who were sexually active
in 2006

Mean SD
Had multiple partners in the last 12 months in 2008
conditional on being sexually active in 2008 and
having non-missing beliefs
All 9.74
Males 20.64
Females 1.84
Learned HIV status in 2006
All 77.75
Males 75.44
Females 79.52
2006 pre-test probability of being currently infected
with HIV
All 0.11 0.20
Males 0.08 0.17
Females 0.13 0.22
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Table 3: Descriptive statistics of subjective piaibies for respondents who were sexually

active in 2006 and 2008

Mean SD
Subjective probability (from 0 to 1) that:
Respondent is currently infected with HIV (post 1
2006 HIV test) f 0.05 0.19
Someone of respondent's age and gender who is SHuv— 0.41 0.22
currently healthy will survive for 10 years ’ ’
Someone of respondent's age and gender who is
currently infected with AIDS will survive for 10 SH'\” 0.01 0.04
years
Someone of respondent's gender now healthy will
become infected with HIV in the next 12 months if I_IiH'V+ 0.93 0.14
married to someone who is infected with HIV/AIDS
Spouse/romantic partner is currently infected with fl 0.08 0.19
HIV status (post 2006 HIV test) pi : :
One will become infected with HIV in the next 12 pHVE(0) =T HY " x f ! 0.08 0.18
months if having sex with spouse only ! ' pi
Someone of respondent's gender now healthy will
become infected with HIV in the next 12 months if p."v* () 0.81 0.18
has several sexual partners in addition to spouse
) — _ _1 HIV + _ HIV + X
Difference between probabilities of survival in the AR (1 f' )( R @) R (0))
next 10 years with multiple partners and with one -0.27 0.19

partner

(SHIV+ _ $HIV—)
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Table 4: The impact of subjective beliefs on sehedlavior for females (system of equations 2)

Had multiple
partners in the
last 12 months

in 2008
conditional on
being sexually

2006 pre-test
subjective
Learned HIV probability of
status in 2006  being currently
infected with

active HIV
Difference in survival probability AP 0.963**
[0.484]
Had multiple partqers in the last 12 months 0.702 -0.503* 0.119*
in 2006
[0.596] [0.263] [0.056]
Less than 29 years old in 2008
30-39 0.242 -0.128* 0.032**
[0.231] [0.077] [0.015]
40-49 0.328 -0.061 0.015
[0.258] [0.081] [0.016]
50+ 0.36 -0.072 0.014
[0.341] [0.096] [0.021]
No school in 2008
Primary school 0.245 -0.122* 0.026*
[0.266] [0.072] [0.015]
Secondary school or more 0.507 -0.066 0.009
[0.394] [0.132] [0.026]
Married in 2008 -0.864** 0.12 -0.027
[0.329] [0.106] [0.023]
Catholic
Muslim 0.282 0.148 -0.03
[0.386] [0.111] [0.024]
Indigenous Christian /African Independent 0.425 0,087 0.02
Churches
[0.296] [0.097] [0.021]
Other Christian 0.023 0.042 -0.007
[0.268] [0.082] [0.017]
Other or no religions 0.28 0.041 -0.006
[0.374] [0.118] [0.025]
0.080
Much more/more attractive than average
[0.198]
2006 pre-tesj[ probability of being currently 4,597 %*
infected with HIV
[0.143]
Know people on ARV 0.006
[0.009]
Financial incentive in 2004 0.000
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Did not participate in 2004 testing

[0.000]

: -0.010
experiment
[0.014]
Probability that someone healthy of
respondent's gender become infected with 0.000
HIV in the next 12 months if married to
someone who is infected with HIV/AIDS
[0.004]
Probability that someone healthy of
respondent's gender become infected with -0.000
HIV in the next 12 months if has several
sexual partners in addition to spouse
[0.003]
Constant -1.515** -0.647*** 0.156***
[0.489] [0.159] [0.029]
r 33 0.217
[0.006]
r 12 0.003
[0.083]
r 13 -0.009
[0.082]
r_23 -0.998***
[0.005]
N 1,507

Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.

All regressions include regions dummies and a missing indicator for age and education.
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Table 5: The impact of subjective beliefs on sehedlavior for males (system of equations 2)

Had multiple
partners in the
last 12 months

in 2008
conditional on
being sexually

2006 pre-test
subjective
Learned HIV probability of
status in 2006  being currently
infected with

active HIV
Difference in survival probability AP 0.639**
[0.316]
Had multiple partqers in the last 12 months 1.092%** 0.460%* 0.076%**
in 2006
[0.140] [0.104] [0.017]
Less than 29 years old in 2008
30-39 0.174 0.063 0.007
[0.167] [0.102] [0.015]
40-49 -0.016 0.034 0.001
[0.170] [0.109] [0.016]
50+ -0.061 -0.136 -0.026**
[0.164] [0.092] [0.013]
No school in 2008
Primary school -0.025 -0.033 -0.005
[0.172] [0.089] [0.014]
Secondary school or more 0.107 0.091 0.018
[0.238] [0.131] [0.021]
Married in 2008 -0.811*** -0.033 0
[0.205] [0.120] [0.016]
Catholic
Muslim 0.137 0.036 0.01
[0.223] [0.110] [0.017]
Indigenous Christian /African Independent 0.064 0.231* 0.037*
Churches
[0.221] [0.139] [0.022]
Other Christian -0.414** 0.107 0.02
[0.174] [0.096] [0.016]
Other or no religions -0.325 -0.082 -0.01
[0.233] [0.118] [0.019]
Much more/more attractive than average 0.246**
[0.120]
2006 pre-test probability of being currently _6.192%*+
infected with HIV
[0.310]
Know people on ARV -0.009
[0.015]
Financial incentive in 2004 0.000
[0.000]
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Did not participate in 2004 testing 0.009

experiment
[0.013]
Probability that someone healthy of
respondent's gender become infected with
HIV in the next 12 months if married to
someone who is infected with HIV/AIDS 0.002
[0.004]
Probability that someone healthy of
respondent's gender become infected with
HIV in the next 12 months if has several
sexual partners in addition to spouse 0.001
[0.004]
Constant -0.152 0.583** 0.070**
[0.319] [0.193] [0.026]
r 33 0.160
[0.007]
r 12 0.016
[0.062]
r 13 0.018
[0.061]
r 23 0.997**
[0.009]
N 1,149

Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
All regressions include regions dummies and a missing indicator for age and education.

38



Table 6: The impact of subjective beliefs on sexigdavior: robustness checks

Had multiple partners in the last 12 months in 2008 conditional on being sexually

Dependent variable .
active

Potential endogeneity of
the HIV transmission

Historical frequencies

Accounting for HIV testing instead of subjective

between 2006 and 2008

expectationsT beliefs'
Females Males Females Males Females Males
Difference in survival 0.684%*
probability APi 1.102** 1.096** 0.687**
[0.498] [0.333] [0.501] [0.332]
Beliefs APi based on
historical frequencies -9.198 -0.833
[10.310] [20.427]
Had multiple partners in
the last 12 months in 0.649 1.097*** 0.671 1.097*** 0.746 1.114%*
2006
[0.592] [0.140] [0.592] [0.140] [0.608] [0.143]
Less than 29 years old in
2008
30-39 0.243 0.174 0.253 0.175 0.182 0.211
[0.225] [0.166] [0.225] [0.166] [0.231] [0.175]
40-49 0.346 -0.021 0.346 -0.021 0.281 0.021
[0.252] [0.271] [0.253] [0.171] [0.264] [0.179]
50+ 0.352 -0.068 0.339 -0.067 0.435 -0.046
[0.344] [0.166] [0.348] [0.166] [0.339] [0.173]
No school in 2008
Primary school 0.238 -0.030 0.221 -0.030 0.191 -0.065
[0.263] [0.273] [0.262] [0.173] [0.263] [0.177]
Secondary school or more 0.521 0.099 0.503 0.101 0.604 0.028
[0.390] [0.240] [0.385] [0.240] [0.390] [0.248]
Married in 2008 og72e 0BT gg7am ggises 0883 4 ga7um
[0.331] [0.205] [0.331] [0.205] [0.337] [0.209]
Catholic
Muslim 0.288 0.130 0.280 0.129 0.251 0.122
[0.387] [0.223] [0.384] [0.223] [0.391] [0.223]
Indigenous Christian
/African Independent 0.058 0.358 0.076
Churches 0.426 0.413 0.059
[0.292] [0.220] [0.292] [0.220] [0.312] [0.227]
Other Christian 0.043 -0.414** 0.046 -0.414** -0.088 -0.428**
[0.262] [0.273] [0.264] [0.173] [0.280] [0.180]
Other or no religions 0.287 -0.332 0.278 -0.333 0.320 -0.415*
[0.370] [0.234] [0.367] [0.234] [0.362] [0.249]
Much more/more *k o
attractive than average 0.05 0.243 0.052 0.242%* 0.120 0.280
[0.191] [0.120] [0.189] [0.120] [0.199] [0.123]
Constant -1.470** -0.131 -1.460** -0.129 -1.569%** -0.240
[0.489] [0.320] [0.489] [0.320] [0.470] [0.318]

T Estimates from system of equation (3) (other equations not shown). Robust standard errors in brackets. All
regressions include regions dummies and a missing indicator for age and education.
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Table 7: Impact of policies on the distribution fedicted probabilities of having multiple
partners

Predicted probabilities

Panel A
All sample
Fully updated beliefs Partially updated beliefs
Baseline (from Information Information Information Information
stats Columns 1 and campaign on campaign on campaign on campaign on
2, Table 6) mortality risk infection risk mortality risk infection risk
Males
p25 0.0829 0.0790 0.1217 0.0828 0.1045
p50 0.1348 0.1243 0.1678 0.1295 0.1529
p75 0.2373 0.2253 0.2888 0.2278 0.2574
mean 0.2018 0.1930 0.2460 0.1979 0.2226
Females
p25 0.0072 0.0063 0.0179 0.0070 0.0116
p50 0.0135 0.0106 0.0228 0.0119 0.0182
p75 0.0249 0.0197 0.0421 0.0223 0.0324
mean 0.0248 0.0214 0.0396 0.0229 0.0306
Panel B
Excluding respondents who know
they are HIV+
Baseline (from Extension of
stats Columns 1 and A(;E\/Iéosﬁ:lL
2, Table 6) pwitrﬁ) AIDS
Males
p25 0.0829 0.0909
p50 0.1347 0.1488
p75 0.2435 0.2576
mean 0.2034 0.2150
Females
p25 0.0071 0.0090
p50 0.0132 0.0165
p75 0.0236 0.0284
mean 0.0233 0.0269
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FOR ONLINE PUBLICATION

Appendix A
Table Al: Probability of attrition between 2006 &2@D8 among respondents who were sexually
active in 2006 (probit specification)

Attrition between 2006 and 2008

Females Males
Had multiple partners in
the last 12 months in -0.008 0.110
2006
[0.310] [0.111]
Difference in survival
probability AR 0.241 -0.038
[0.207] [0.221]
Less than 29 years old in
2006
30-39 -0.168* -0.319**
[0.095] [0.118]
40-49 -0.228** -0.356**
[0.112] [0.133]
50+ -0.076 -0.339**
[0.138] [0.125]
No school in 2008
Primary school 0.123 -0.006
[0.106] [0.131]
Secondary school or 0.234 0.066
more
[0.174] [0.174]
Married in 2006 -0.553*** 0.106
[0.137] [0.132]
Catholic
Muslim 0.095 -0.173
[0.161] [0.165]
Indigenous Christian
/African Independent 0.157 0.069
Churches
[0.130] [0.163]
Other Christian -0.011 0.132
[0.112] [0.127]
Other or no religions 0.032 0.294
[0.175] [0.193]
Constant -0.255 -0.615**
[0.190] [0.221]
N 1,482 1,110

Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
All regressions include regions dummies and a missing indicator for age and education.
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Table A2: Ten-year survival probability by age gran 2006 among respondents who were
sexually active in 2006 and 2008

Subjective probability that hypothetical individual will

T Ten-year survival rates
be alive in 10 years y

Since year of

Someone your - ;
y Malawi life tables sero-conversion

Someone your

Someone your - . age sick with .
age healthy age sick with AIDS and treated (no AIDS observed in East
AIDS ; scenario) Africa cohort
with ART :
population

<29 0.435 0.008 0.107 0.972 0.594
30-39 0.396 0.005 0.106 0.958 0.425
40-49 0.394 0.004 0.094 0.896 0.276
50+ 0.348 0.011 0.113 0.678 0.175

" Source: United Nations (2008)
" Source: Todd et al. (2007) based on 4 East Afrivgpulation cohorts
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Table A3: The impact of subjective beliefs on séxehavior for females (system of equation 3)

Probability
Probability that healthy
Had multiple that female
artners in someone becomes
the last 12 2006 pre-test "y oihy  infected with
months in  Learned HIV prok;)e;lijrl]llty of female HIV in the
ZQQB status in curren%ly _ become_ next 12_
conditional 2006 . .. infected with  months if
on being infected with HIV in the several
sexually HIV next 12 sexual
active months if  partners in
HIV+ spouse addition to
spouse
Difference in survival probability AP 1.102%*
[0.498]
Had multiple partners in the last 12
months in 2006 0.649 -0.550** 0.124**
[0.592] [0.256] [0.055]
Less than 29 years old in 2008
30-39 0.243 -0.144** 0.034** -0.002 0.015
[0.225] [0.069] [0.015] [0.008] [0.012]
40-49 0.346 -0.073 0.018 -0.012 -0.005
[0.252] [0.075] [0.016] [0.010] [0.014]
50+ 0.352 -0.073 0.015 -0.006 -0.014
[0.344] [0.096] [0.021] [0.013] [0.018]
No school in 2008
Primary school 0.238 -0.118* 0.025 0.01 0.014
[0.263] [0.071] [0.015] [0.010] [0.014]
Secondary school or more 0.521 -0.047 0.007 0.025* 0.024
[0.390] [0.122] [0.026] [0.013] [0.023]
Married in 2008 -0.872** 0.123 -0.029 0.013 -0.003
[0.331] [0.104] [0.022] [0.013] [0.018]
Catholic
Muslim 0.288 0.142 -0.03 -0.015 -0.039**
[0.387] [0.111] [0.024] [0.016] [0.019]
Indigenous Christian /African
Independent Churches 0.426 -0.088 0.017 0.018** -0.031*
[0.292] [0.097] [0.021] [0.009] [0.018]
Other Christian 0.043 0.035 -0.008 0.004 -0.025*
[0.262] [0.079] [0.017] [0.009] [0.014]
Other or no religions 0.287 0.031 -0.003 -0.034* -0.032
[0.370] [0.115] [0.025] [0.018] [0.023]
Much more/more attractive than average 0.050
[0.191]
2006 pre-test probability of being
currently infected with HIV 4.602***
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[0.139]

Know people on ARV 0.003
[0.004]
Financial incentive in 2004 0
[0.000]
Did not participate in 2004 testing
experiment -0.005
[0.005]
Probability that someone healthy of
respondent's gender become infected
with HIV in the next 12 months if married
to someone who is infected with
HIV/AIDS 0.096***
[0.013]
Probability that someone healthy of
respondent's gender become infected
with HIV in the next 12 months if has
several sexual partners in addition to
spouse -0.043**
[0.015]
Number of known people suspected to
be sick with AIDS 0 0.003
[0.002] [0.003]
Reports that a pregnant woman can
transmit the AIDS virus to her unborn
child 0.009 0.013
[0.009] [0.016]
Reports that a woman can transmit the
AIDS virus to her child through her
breast milk -0.028 -0.04
[0.020] [0.033]
Constant -1.470** -0.675*** 0.099** 0.942%** -1.526***
[0.489] [0.137] [0.038] [0.024] [0.030]
r_33 0.218***
[0.007]
r 44 0.128***
[0.004]
r_55 0.187***
[0.004]
r 12 0.013
[0.083]
r_ 13 -0.012
[0.082]
r 14 0.002
[0.090]
r_15 0.102
[0.086]
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r 23 -0.998***

[0.001]
r 24 -0.032
[0.021]
r 25 -0.037
[0.030]
r 34 -0.019
[0.022]
r 35 0.065**
[0.030]
r 45 0.153%+*
[0.028]
N 1,511

Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
All regressions include regions dummies and a missing indicator for age and education.
All probabilities in dependent variables are subjective.



Table A4: The impact of subjective beliefs on séahavior for males (system of equation 3)

Probability
Probability that healthy
Had multiple that female
artners in
?he last 12 2006 pre-test Sﬁgna?t%r)]/e in?:ciggsv?th
months in  Learned HIV prok;)e;lijrl]llty of female HIV in the
ZQQB status in curren%ly _ become_ next 12_
conditional 2006 . .. infected with  months if
on being infected with HIV in the several
sexually HIV next 12 sexual
active months if  partners in
HIV+ spouse addition to
spouse
Difference in survival probability AP 0.684**
[0.333]
Had multiple partners in the last 12 1.097% 0.461%** 0.077%*
months in 2006
[0.140] [0.105] [0.017]
Less than 29 years old in 2008
30-39 0.174 0.069 0.007 -0.008 -0.003
[0.166] [0.102] [0.015] [0.011] [0.018]
40-49 -0.021 0.043 0.002 -0.001 -0.010
[0.171] [0.109] [0.016] [0.013] [0.019]
50+ -0.068 -0.127 -0.025** 0.007 -0.006
[0.166] [0.091] [0.013] [0.012] [0.017]
No school in 2008
Primary school -0.030 -0.033 -0.005 -0.006 0.020
[0.173] [0.090] [0.014] [0.015] [0.017]
Secondary school or more 0.099 0.089 0.017 -0.003 0.017
[0.240] [0.132] [0.020] [0.016] [0.024]
Married in 2008 -0.813*** -0.042 -0.001 0.008 0.033*
[0.205] [0.120] [0.017] [0.013] [0.019]
Catholic
Muslim 0.130 0.030 0.000 -0.020
[0.223] [0.110] [0.019] [0.023]
Indigenous Christian /African
I?\dependent Churches 0.058 0.231* 0.007 0.011
[0.220] [0.139] [0.013] [0.024]
Other Christian -0.414** 0.104 0.010 0.008
[0.173] [0.097] [0.011] [0.018]
Other or no religions -0.332 -0.087 0.003 0.014
[0.234] [0.117] [0.014] [0.025]
Much more/more attractive than average  0.243**
[0.120]
2006 pre-test probability of being 6. 174%

currently infected with HIV
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[0.311]

Know people on ARV -0.011
[0.016]
Financial incentive in 2004 0.000
[0.000]
Did not participat_e in 2004 testing 0.011
experiment
[0.013]
Probability that someone healthy of
respondent's gender become infected
with HIV in the next 12 months if married
to someone who is infected with
HIV/AIDS -0.003
[0.036]
Probability that someone healthy of
respondent's gender become infected
with HIV in the next 12 months if has
several sexual partners in addition to
spouse 0.037
[0.072]
Number of known people suspected to
be sick with AIDS 0.003** 0.001
[0.001] [0.002]
Reports that a pregnant woman can
transmit the AIDS virus to her unborn
child -0.006 -0.003
[0.016] [0.021]
Reports that a woman can transmit the
AIDS virus to her child through her
breast milk 0.021 0.019
[0.021] [0.029]
Constant -0.131 0.603** 0.047 0.928*** 0.749***
[0.320] [0.191] [0.050] [0.028] [0.045]
r_33 0.160***
[0.007]
r 44 1.307***
[0.071]
r_55 1.954***
[0.043]
r 12 0.012
[0.063]
r_ 13 0.014
[0.063]
r 14 0.024
[0.052]
r_15 0.019
[0.057]
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r 23 0.994**

[0.013]

r 24 -0.041
[0.027]

r 25 0.047
[0.030]

r 34 -0.041
[0.035]

r 35 0.003
[0.088]
r 45 0.111%%*
[0.032]

N 1,150

Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
All regressions include regions dummies and a missing indicator for age and education.
All probabilities in dependent variables are subjective.



Table A5: The impact of subjective beliefs on séxeavior for different misreporting

probabilities for females

alphal coefficient of APi SE
0.1 0.962 0.610
0.2 0.988 0.623
0.3 1.022 0.640
0.4 1.065 0.662
0.5 1.122 0.691
0.6 1.205 0.732

49



Appendix B: Mortality and I nfection Expectations Questions (Woman questionnair e)

I will ask you several questions about the chance or likelihood that certain events are going to happen. There are 10
beans in the cup. | would like you to choose some beans out of these 10 beans and put them in the plate to express
what you think the likelihood or chance is of a specific event happening. One bean represents one chance out of 10.
If you do not put any beans in the plate, it means you are sure that the event will NOT happen. As you add beans, it
means that you think the likelihood that the event happens increases. For example, if you put one or two beans, it
means you think the event is not likely to happen but it is still possible. If you pick 5 beans, it means that it is just as
likely it happens as it does not happen (fifty-fifty). If you pick 6 beans, it means the event is slightly more likely to
happen than not to happen. If you put 10 beans in the plate, it means you are sure the event will happen. There is not
right or wrong answer, | just want to know what you think.

Let me give you an example. Imagine that we are playing Bawo. Say, when asked about the chance that you will win,
you put 7 beans in the plate. This means that you believe you would win 7 out of 10 games on average if we play for
a long time.

X2 Pick the number of beans that reflects how likely you think it is that...

a) you are infected with HIV/AIDS now

FOR MARRIED RESPONDENTS (INTERVIEWER: If respondent is not married > X2f)

b) your spouse is infected with HIV/AIDS now

FOR UNMARRIED RESPONDENTS

c) your romantic partner is infected with HIV/AIDS now

(INTERVIEWER: If no romantic partner, write 99 and - X2h)

FOR BOTH MARRIED AND UNMARRIED RESPONDENTS

X3  Consider a healthy woman in your village who currently does not have HIV. Pick the number of beans that reflects how

likely you think it is that she will become infected with HIV ...

a) during a single intercourse without a condom with someone who has HIV/AIDS

b) within the next 12 months (with normal sexual behavior)

c) within the next 12 months if she is married to someone who is infected with HIV/AIDS

d) within the next 12 months if she has several sexual partners in addition to her spouse

e) What about if this woman we just spoke about [in X3d] uses a condom with all extra-marital partners? How many beans

would you leave on the plate?

Next, | would like you to consider the likelihood that somebody dies as time goes by. This is an imaginary person, and
| am going to describe her to you. The beans in the plate represent the chances out of 10 that the person dies within
a certain time period. The person is alive today so we start with an empty plate. As time goes by, more unfortunate
things can happen and the person has more chances of dying, so more beans will be added to the plate”

INTERVIEWER:
1. Ask questions X4 to X5b for the INDIVIDUAL described in Column A. After X4 and X5a, LEAVE beans in
plate. After X5b, put beans back in the cup. RECORD the number of beans in the plate after each question.
2. COLUMN by COLUMN, REPEAT questions X4 to X5b for the INDIVIDUALS described in Columns B, C and
D. For each individual, LEAVE the beans in the plate after X4 and X5a, and put beans back in the cup after
X5b. RECORD the number of beans in the plate after each question.

3. Ifrespondent says “l Don't Know”, probe with examples: “someone might die because of old age, disease,
car accident. How likely do you think it is any of those things happen within [for X4: 1 year; for X5a: 5 years;
for X5b: 10 years]?
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DESCRIPTION OF INDIVIDUAL

RECORD the number of beans in the plate for each A B
question. A woman your age who is A woman your age who is
healthy and does not have sick with AIDS
HIV
X4 Pick the number of beans that reflects how likely you
think it is that [INDIVIDUAL] will die within a_one-year [ 1Beans [ 1Beans
period beginning today. n pla_te . n pla_te_ )
(LEAVE BEANS ON PLATE) If 10, = X4 for individual B If 10, X4 for individual C
X5  Add additional beans so that the number of beans in
the plate reflects how likely you think it is that
[INDIVIDUAL]
a) will die within a five-year period beginning today
[ 1Beans [ 1Beans
in plate in plate
(LEAVE BEANS ON PLATE; IT IS POSSIBLE TO If 10, > X4 for individual B If 10, X4 for individual C
ADD ZERO ADDITIONAL BEANS)
b) will die within a ten-year period beginning today.
] Beans ] Beans
in plate in plate
(IT IS POSSIBLE TO ADD ZERO ADDITIONAL S .
BEANS. PUT BEANS BACK IN CUP AETER - X4 for individual B - X4 for individual C
RECORDING THE ANSWER)
C

A woman your age who is
sick with AIDS and is treated
with ARV

If R does not know about
ARV, skip and go to X6

X4 Pick the number of beans that reflects how likely you
think it is that [INDIVIDUAL] will die within a_one-year
period beginning today.

(LEAVE BEANS ON PLATE)

] Beans
in plate
If 10, = X4 for individual D

X5 Add additional beans so that the number of beans in
the plate reflects how likely you think it is that
[INDIVIDUAL]

a) will die within a five-year period beginning today. [ ] Beans

in plate

(LEAVE BEANS ON PLATE; IT IS POSSIBLE TO If 10, > X4 for individual D

ADD ZERO ADDITIONAL BEANS)

b) will die within a ten-year period beginning today.
] Beans

in plate

(IT IS POSSIBLE TO ADD ZERO ADDITIONAL > X4 for individual D

BEANS. PUT BEANS BACK IN CUP AFTER
RECORDING THE ANSWER)
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