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ABSTRACT 

Pill, Patch or Shot? Subjective Expectations  
and Birth Control Choice* 

When choosing a contraception method, women base their decisions on their 
subjective expectations about the realizations of method-related outcomes. 
Examples of such outcomes include getting pregnant, contracting a sexually 
transmitted disease (STD) or experiencing side effects. By conducting a face-
to-face survey, I have assembled a unique dataset on women’s subjective 
expectations regarding existing birth control methods. While respondents 
have, on average, expectations consistent with actual population outcomes, 
they exhibit substantial heterogeneity in their subjective beliefs, which 
emphasizes the need to rely on expectations data when conducting inference. 
I combine expectations data with observed choices to estimate a random 
utility model of birth control choice, without making any assumption about 
expectations. Effectiveness, protection against STDs and partner’s 
disapproval are found to be the most important factors in the decision process. 
I have also elicited respondents’ willingness to pay (WTP) for a hypothetical 
100% effective birth control method. Remarkably, the median elicited WTP is 
very close to the estimated parameter for preferences toward pregnancy 
outcome expressed in dollars. The reported WTPs are incorporated directly in 
the estimation to fully account for preferences heterogeneity for getting 
pregnant. 
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1 Introduction

Standard economic thinking about decision-making under uncertainty assumes that the decision-maker uses

available information to form subjective expectations about uncertain outcomes and then takes the action

that maximizes her expected utility. Within this paradigm, the fact that subjective expectations may be

different from objective probabilities is often overlooked. In this paper, I provide empirical evidence on the

heterogeneity of subjective expectations about contraception, and combine expectations data with observed

choices to analyze a particular decision under uncertainty: choosing a birth control method.

Despite the central role economic analysis allocates to agents’ expectations in their decision-making, few

studies are based on empirically founded knowledge about subjective expectations. Researchers interested in

predicting behavior often make non-verifiable assumptions on expectations and employ choice data to reveal

preferences. However, a basic difficulty is that observed choices may be consistent with many combinations of

expectations and preferences. To illustrate this, suppose that only two birth control methods exist and that

the first method yields a smaller objective probability of getting pregnant, but is associated with side effects.

Observing that a woman chooses the second method is consistent with two possibilities: she either cares

more about side effects than pregnancy, or she values effectiveness more but believes that the second method

is more effective.1 Choice data alone does not enable one to discriminate between these two competing

explanations. A possibility to overcome this identification problem is to use additional data on expectations.

To this end, I designed and conducted a survey in which I elicit directly probabilistic expectations regarding

contraception methods from young sexually active women.

The study of contraceptive choice is important because contraception has significant social and economic

impacts. At the family and society level, demographers and economists have long emphasized the quality-

quantity trade-off: smaller families invest more in their children’s human capital.2 Furthermore, women’s

control over their fertility may affect their marriage and education decisions, their labor force participation

and, as a consequence, their socioeconomic independence.3 Despite the importance of fertility control, unin-

tended (i.e. unwanted or mistimed) pregnancy is a common phenomenon in both developing and developed

countries. In the United States, almost half of the pregnancies are unintended, and approximately half of

these ends in an abortion.4

The use of contraception affects the occurrence of certain outcomes that enter women’s utility functions;

for example, getting pregnant, contracting a sexually transmitted disease (STD) or experiencing side effects.

Each birth control method implies a particular joint probability for the occurrence of these outcomes. When

1See also Manski (2002) for an example where different specifications of utility functions and expectations lead to the same

action in the ultimatum game.
2See for example Becker and Tomes (1976), Becker, Murphy and Tamura (1990) and Hanushek (1992).
3 See for example Goldin and Katz (2002).
4 See Henshaw (1998) for the latest available statistics from the 1995 National Survey of Family Growth (NSFG).
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choosing a contraception method, women base their decision on their subjective beliefs about this joint

probability, which may differ from the objective one.5 Thus, I elicited respondents’ subjective beliefs about

the probabilities of outcome realizations that accompany the use of existing birth control methods, as well

as respondents’ birth control choice and choice set.6

The women I interviewed, mostly college students, possess notably heterogeneous subjective expectations,

even for the effectiveness of very common methods like the pill and the condom. This heterogeneity is even

more preponderant regarding outcomes that cannot be compared with population realizations, such as the

percent chance that the use of a given method would interfere with romance or would be disapproved by

the partner. In order to assess the accuracy of respondents’ expectations, I compare the elicited subjective

probabilities concerning pregnancy, side effects, return to fertility after discontinuing the method, and pro-

tection against STDs with statistics from medical studies, and find that median answers are consistent with

those statistics for a wide range of questions and methods.

Inference on decision-making process often rests on strong assumptions on expectations and direct data

on beliefs can be used to relax them. I employ the subjective expectations data and the actual contraception

method chosen by the respondents to estimate a structural model of birth control choice. The heterogeneity in

subjective beliefs enables me to determine respondents’ preferences for each outcome considered. Pregnancy,

contracting an STD and partner’s disapproval are found to be the most important factors in the choice of a

contraception method.

Another data particularity of this paper is the use of stated preferences. In order to get a direct measure of

respondents’ preferences toward the pregnancy outcome, I elicited respondents’ Willingness To Pay (WTP)

for a hypothetical 100% effective birth control method. To assess the overall coherency of the two types of

subjective data, the elicited WTPs are compared with the monetary cost that generates the same utility

loss as getting pregnant, implied by the estimates of the model. Remarkably, the median elicited WTP is

found to be very close to this monetary value. Furthermore, I incorporate the elicited WTPs directly in the

estimation to fully account for heterogeneity in preferences for getting pregnant.

This paper belongs to the recent literature on subjective expectations. During the last decade, economists

have increasingly undertaken the task of asking probabilistic expectations to survey respondents.7 The first

step in this literature provides description of expectations data regarding important personal events, like the

chance of survival or loosing one’s job, and shows that respondents are willing and able to answer meaning-

5Numerous studies emphasize that misperceptions about birth control methods are common. Examples of contraception

myths are provided by Brown and Eisenberg (1995) and Grubb (1987).
6 In complementary work, I focus on expectations formation and study how information is processed to construct and revise

subjective beliefs (see Delavande 2003).
7 See Dominitz and Manski (1997b) for a historical perspective on expectations data and Manski (2004) for overview and

discussion on the state of knowledge about expectations data.
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fully questions eliciting their expectations in probabilistic form.8 A second more recent step in this literature

relies on expectations data to estimate decision models, without the need to make assumptions on agents’

expectations. While subjective data are becoming available, few studies have until now employed elicited

expectations to conduct inference on behavior. Lochner (2003) investigates the relationship between the sub-

jective expectation of arrest and the probability of committing a crime and Hurd, Smith and Zissimopoulos

(2002) use subjective expectations of survival to study retirement decisions. Van der Klaauw (2000) and Van

der Klaauw and Wolpin (2002), while maintaining the conventional assumption of rational expectations to

identify their model, employ expectations data to improve the precision of the estimates of their structural

dynamic model of teacher career decisions and retirement behavior respectively. By providing extensive

description of women’ expectations about contraception and by using the elicited expectations to estimate

a random utility model, the present paper contributes to both the first and second steps of this new area of

research.

From an applied perspective, the methodology developed in this paper is relevant for policy-makers con-

cerned with fertility control and family planning. The frequent occurrence of unintended pregnancies could

be explained by several hypotheses, which are not mutually exclusive. First, some women may underesti-

mate their pregnancy risk or overestimate the costs associated with contraceptive use.9 Second, preferences

may be such that, for some women, the disutility associated with contraception use does not compensate

for the disutility that accompanies an unintended pregnancy. For policy design purposes, it is important to

discriminate between these hypotheses. This paper’s methodology is useful to identify which explanations

prevail. First, by eliciting women’s beliefs about contraception methods, I can determine whether there exist

systematic misperceptions about contraceptive methods. Second, the choice model estimation allows me to

infer women’s preferences without making any assumptions about their expectations.

Elicited from a larger population, the expectations data and the estimates of the preferences parameters

can also be used to predict the impact of various policy interventions. For example, one can assess the effect

of any levels of methods’ cost subsidy on the use of contraception, without relying on data collected before

and after an actual intervention, which would provide prediction for one level of subsidy only. In the paper,

I discuss three types of “policy”: cost subsidy, technological change and information campaign.

The paper is organized as follows. Section 2 describes a theoretical framework of women choosing a

contraception method. Section 3 details the data collection methodology and describes respondents’ con-

traceptive choices as well as subjective beliefs about existing birth control methods. Section 4 presents the

estimation results and section 5 the policy experiments. Section 6 concludes.

8See for example Hurd and McGarry (1995), Dominitz and Manski (1996, 1997a), and Fischhoff et al. (2000).
9Walker (2002) uses pregnancy and fertility expectations from the National Longitudinal Survey of Youth 1997 to measure

teenage girls’ ability to assess their conception risks and concludes that most young women can accurately predict their risk of

pregnancy; yet the ones living in poverty systematically underpredict it.
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2 Theoretical Framework

In this section, I describe how sexually active women who do not intend to get pregnant make their choice

of a contraception method.

Woman i’s utility function Ui(e1, ..., en, c) is a function of a vector of outcomes (e1, ..., en) and the mone-

tary cost c of the contraception method she uses. Examples of outcomes (e1, ..., en) include getting pregnant,

contracting an STD, and partner’s disapproval.10 Both the outcomes (e1, ..., en) and the cost c are subject to

uncertainty at the moment of woman’s i decision of a birth control method. Although each method m entails

an objective probability for the realizations of (e1, ..., en, c), each woman i possesses beliefs Pim(e1, ..., en, c),

or subjective probabilities, about the occurrence of the method-related outcomes associated with method m.

Women are assumed to maximize their current subjective expected utility.11 Thus, letting Mi denote

i’s birth control method choice set (including “no method” as an option12), woman i solves the following

problem:

max
m∈Mi

Z
Ui(e1, ..., en, c)dPim(e1, ..., en, c). (2.1)

Assuming that the utility function is additively separable in outcome, linear in cost and identical for all

women with observable characteristics zi, up to a random term εim not observable to the econometrician,

one can write Ui(e1, ..., en, c) =
nP
j=1
uj(ej , zi)+azic+ εim, where uj(ej , zi) denotes the utility associated with

outcome ej for a woman with characteristics zi and azi is a constant.
13 Therefore, (2.1) becomes:

max
m∈Mi

nX
j=1

Z
uj(ej , zi)dPim(ej) + azi

Z
cdPim(c) + εim. (2.2)

With this specification, the probability that a woman with given characteristics zi, choice set Mi and

10Rather than assuming a joint decision process between male and female partners for the choice of a contraception method,

the model assumes for simplicity that women alone make contraception decision but cares about their partner’s approval for

the method.
11By assuming that agents maximize their current expected utility, I rule out that women may find optimal to use a method

in order to learn about it. This would be a classical multi-armed bandit problem (See Grittins 1989). Experimentation may be

important but is beyond the scope of this paper.
12The agents always have the possibility not to rely on any method. But the decision-makers are sexually active women who

do not intend to get pregnant, hence no-method is not chosen in order to achieve a pregnancy.
13The maximization problem presented in (2.2) is equivalent to the maximization under budget constraint of a quasilinear

utility function depending on both contraception and a numeraire composite good.
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subjective probabilities {Pim(ej), Pim(c)}j∈{1,...,n}
m∈Mi

chooses method m is as follows14 , 15 :

Pr

⎛⎝m
¯̄̄̄
¯̄zi, {Pim(ej), Pim(c)}

j∈{1,...,n}
m∈Mi

,Mi

⎞⎠ = Pr

⎛⎜⎜⎜⎜⎜⎝
nP
j=1

R
uj(ej , zi)dPim(ej) + azi

R
cdPim(c) + εim

>
nP
j=1

R
uj(ej , zi)dPim(ej) + azi

R
cdPim(c) + εim

∀m ∈Mi,m 6= m

⎞⎟⎟⎟⎟⎟⎠ .
(2.3)

In the empirical analysis, the outcomes (e1, ..., en) considered are binary outcomes (like getting pregnant,

experiencing side effects). So Pim(ej) reduces to Pim(ej = 1). Furthermore, instead of eliciting the probability

distribution Pim(c), the expected value of the cost of method m, Ei(cm) =
R
cdPim(c), was elicited directly.

Hence, (2.3) can be written as:

Pr

Ã
m

¯̄̄̄
¯zi, {Pim(ej), Ei(cm)}j∈{1,...,n}

m∈Mi

,Mi

!
= Pr

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

εim − εim <

nP
j=1

( P
b∈{0,1}

uj(ej = b, zi)Pim(ej = b) + aziEi(cm)

)

−
nP
j=1

( P
b∈{0,1}

uj(ej = b, zi)Pim(ej = b) + aziEi(cm)

)
∀m ∈Mi,m 6= m

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
.

(2.4)

Equation (2.4) serves as the basis for estimation.

3 Data Collection and Description

This section describes the data and the methodology employed to collect them. All the tables are presented

at the end of the paper. The participants in the study are mostly college students from Northwestern

University and the Truman College, a 2-year Chicago city college. Respondents were recruited through

advertising flyers posted on the two campuses. Flyers explicitly asked for sexually active women between 18

and 40 years old to participate in a one hour interview about birth control, in exchange for $15. Ads were

also posted in supermarkets of a cosmopolitan Chicago neighborhood, Rogers Park, close to a public library

where I could conduct the interviews. I personally conducted all the interviews face-to-face from January

to May 2003. Out of 100 interviews, 77 were done at Northwestern University, 15 at Truman College and 8

14The choice set Mi is assumed to be exogenous.
15 It will be assumed that the random terms {εim} have a continuous distribution, hence ties between utility levels associated

with different methods occur with probability zero.
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at the public library.16 Most of the interviewees from Northwestern were undergraduate students, but some

graduate and MBA students or their spouses participated as well.

The interview consists of three parts. The first part collects demographic information. Table 1 shows that

respondents are young (70% are less than 25 years old), mostly single though most of them have a regular

sexual partner, educated (three-quarters have completed more than 14 years of schooling) and a majority are

still going to school. The most represented race is white-non Hispanic, which constitutes almost half of the

sample. Three-quarters of the respondents belong to a religious group, and a third of them attend religious

services at least once a month. Respondents recruited on the street are quite different from the rest of the

sample; most of them are older, black and did not graduate from high-school.

The second part of the questionnaire, which will be detailed at some length in this section, collects data

that are relevant for the estimation of the choice model: respondent’s birth control choice, respondent’s

birth control choice set, subjective beliefs for the probabilities of outcomes and the cost of the birth control

methods in her choice set, as well as respondents’ WTPs for certain properties of contraception methods.

The last part, which is discussed and used in a separate paper, deals with subjective beliefs dynamics

concerning the effectiveness of a “new” birth control method (see Delavande 2003).

3.1 Current and Past Contraceptive Choice

Respondents were asked their current and past contraceptive choices. Table 2a presents the distribution

of methods currently used by the respondents. More than three-quarters of the women interviewed rely

on the birth control pill, condom, or the combination of both. Interestingly, methods that were recently

made available on the US market are already in use in the sample. Five women rely on the injectable

Depo-Provera (the “Shot”), which is available since 1992, two on the weekly birth control patch Ortho-Evra

available since September 2002 and one on the monthly vaginal ring Nuvaring, available since October 2001.

Three respondents do not use any “modern” contraception method.17 Considering the young age of most

respondents, it is not surprising to have so few women relying on non-reversible methods like sterilization.

All respondents who undertook the sterilization surgery, except one, were older than 30 years old and already

had at least 2 children.

Even if the sample is far from being representative of American women, the distribution of methods is

similar to the one of women aged 20-24 from the 1995 National Survey of Family Growth (NSFG).18 Among

the contraceptors aged 20-24 interviewed in the NSFG, 52% rely on the pill, 26% on condom (women using

16The difference in the number of participants from the two colleges stem from the fact that students at Truman were much

less willing to participate, perhaps because most of them work part-time while attending college and spend little time on

campus.
17Non modern methods refer to traditional methods, like rhythm, periodic abstinence or withdrawal.
18 See Abma et. al (1997).
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both condom and birth control pill were counted as pill users), 6% on injectable, 0.3% on IUD and 4% use

traditional methods.

In my sample, 58% of the respondents have used one or several other methods in the past. Table

2b presents the distribution of ever-used methods. Less common barrier methods, like the cervical cap,

diaphragm or female condom, have been used previously by the interviewed women.

3.2 Choice Set

The survey elicits the choice set Mi of each respondent at the time the most recent choice was made.

For women relying on over-the-counter methods, the wording of the question was: “The last time you

went to buy [...] or use [...], were you aware of the existence of the following methods?” and for women

using methods requiring prescription: “The last time you went to the doctor to get a prescription for [...],

were you aware of the existence of the following methods?”. A list of 17 methods was provided, including

two combinations (birth control pill + condom and spermicide + condom) because they are frequently used

jointly. A respondent’s choice set is composed of all the methods that she states being aware of. Respondents

are remarkably knowledgeable about the existence of various birth control methods (see Table 3). On average,

they know approximately 13 methods among the 17 proposed. All the respondents are aware of the existence

of the birth control pill and condom, and most of them know less frequently used methods like the female

condom, the diaphragm and Depo-Provera. Few are familiar with new methods like Lunelle, a monthly

injectable, or Nuvaring. Nevertheless, many respondents have heard about the new birth control patch.

“No-method” is assumed to be part of every respondent’s choice set. In the terminology no-method, I

include traditional methods, like rhythm, periodic abstinence or withdrawal, as an option to reduce pregnancy

risk in case none of the “modern” existing birth control methods is used. Even though ideally one would

like to differentiate among traditional methods, as different pregnancy risks may accompany their use, they

are aggregated into one alternative in order to limit the size of the choice set, which is already large.19

3.3 Subjective expectations about birth control methods

3.3.1 Elicitation Methodology

The theoretical model described in section 2 highlights the central role of the subjective beliefs {Pim(ej = 1)}nj=1
in the decision-making process. Relying on existing surveys and birth control prescription information, I

identify a set of outcomes and properties associated with birth control methods that may affect women’s

utility. In a global survey on birth control organized by Pharmacia & Upjohn, women aged 18-49 who

19According to Hatcher et al. (1998), 25% (resp. 19%) of the women experience a pregnancy while in their first year of using

periodic abstinence (resp. withdrawal).
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have used birth control or plan to use it have identified the following as characteristics of their ideal birth

control method: easy to use (91%), safe (90%), effective (89%), few or no side effects (85%), allows the

user to get pregnant soon after stopping use (52%). In focus-group discussions from Mexico, effectiveness

appears as the most desirable property for a birth control method, followed by duration of protection and

return to fertility.20 The obstacles to method acceptance most frequently cited include bleeding problems,

partner’s objections, fear of not being able to get pregnant soon after stopping use, concerns of side effects

and discomfort with having to interrupt intimacy or inserting a method.

For each birth control method in the respondent’s choice set, I thus elicit the subjective probability

Pim(ej = 1) of the realization of six binary outcomes, the subjective disapproval from partner and religion,

the expected monthly cost and subjective beliefs about mode of administration. The six outcomes are:

- e1 : Pregnancy

- e2 : Side effects (nausea, vomiting, headaches, menstrual irregularities, vaginal infection)

- e3 : Weight gain / loss

- e4 : Contracting an STD

- e5 : Interference with romance / sex play

- e6 : Being able to get pregnant within 12 months after discontinuing the method21

e7 and e8 refers to partner and religion’s disapproval respectively. I do not pretend to cover all the

characteristics relevant to the birth control decision, but hopefully do cover the most meaningful.22

The question format to elicit the subjective probabilities is based on the use of percentages. As in the

Survey of Economic Expectation (SEE) described in Dominitz and Manski (1997b), a short introduction to

percentages was read and handed out to the respondents:

“The percent chance must be a number between zero and 100. Numbers like 2 or 5% may be “almost no

chance,” 19% or so means “not much chance,” a 47 or 50% chance may be a “pretty even chance,” 82% or so

may be “a very good chance” and a 98% chance may be “almost certain”. If the weather forecast announces

a 95% chance of showers for tomorrow, it means that it is very likely that it will rain tomorrow. The percent

chance can also be thought of as the number of chances out of one hundred.” and some practice questions

were asked.23

20See Garcia et al. (1997).
21 Since the model focuses on decision-makers who do not intend to get pregnant and maximize their current expected utility,

desired future fertility level enters only through e6. See Michael and Willis (1975) and Heckman and Willis (1975) for an

analysis of birth control strategy to determine household fertility.
22There is an obvious trade-off between the number of characteristics considered and the length of the interview; ten questions

about each known birth control method appear to me the maximum feasible number of questions.
23This introduction is similar to the one from the SEE. At the beginning of the survey, I use the same numbers as in the SEE

example, which relies on round percentages instead of 19%, 47% and 82%; then, following the advice from Bruine de Bruin

et al. (2000), I present those numbers to encourage the respondents to use the full range of answers from zero to 100. I also

remind the respondents orally that they can use every number between zero and 100.
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The probability questions were then worded as follows:

What do you think is the percent chance that you would get pregnant during the next twelve

months if you were using [...] during that period?

and

What do you think is the percent chance that you would contract a sexually transmitted

disease during the next twelve months while using [...] during that period, taking into account

your own life-style?

The questions inquiring about partner and religion’s disapproval for the use of a given method were also

worded in percentage form as follows:

What do you think is the percent chance that your husband / partner would disapprove

your use of [...]?

For current or past contraception methods, the user has already experienced side effects and weight

change, so these outcomes were asked directly (i.e.: Do you experience nausea, vomiting, headache, menstrual

irregularities or vaginal infection due to the use of [...]? ).

As mentioned earlier, no-method is assumed to be a possible alternative for every respondent. A smaller

set of questions was asked for the no-method option, since it is assumed that the probability of some of the

outcomes, like experiencing weight change or nausea for instance, while “using” no-method, is zero.

Respondents were also asked how they think each method in their choice set is administered.24 For

methods such as the pill or the condom, every respondent knew the correct mode of administration. However,

some respondents think that the IUD is administered locally by self or that the diaphragm has to be

administered locally by a doctor.

The expected cost was elicited using the following question:

How much do you think you would spend per month if you were to use [...], taking into

account health care provider visit if necessary?

Again, the monetary cost of no-method is assumed to be zero.

3.3.2 Description of Subjective Expectations

Respondents appear comfortable with the percentage format of the questions as attests a zero non-response

rate. There has been some concern that the open-ended response mode, requiring respondents to provide

their own numbers, may increase the rate of respondents using “50%” to express epistemic uncertainty (See

24The following modes of administration were presented: (1) no female administration, (2) oral administration, (3) local

administration by self, (4) injection and (5) local administration by doctor. The first group refers to male condom and no-

method; the second group to the birth control pill, birth control pill + condom, and the morning after pill; the third group to

the diaphragm, cervical cap, female condom, spermicide, spermicide + condom, the sponge, Nuvaring and the patch; the fourth

group to Lunelle and Depo-Provera and the last group to the IUD, Norplant and sterilization.
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Bruine de Bruin et al. 2000). However, the interviewed women use the whole scale from zero to 100. To

illustrate this, Table 4 presents the distribution of subjective probability that a given method would interfere

with sex play and romance, pooling all methods and all respondents. It shows respondents’ willingness to use

extreme as well as intermediate values, although percentages rounded to the nearest 5 are more frequent. The

answer 50% is less often used than 0, 5 or 10%, and is not commonly given in response to other questions as

well. The introductory text about percentages does not seem to create anchoring, as the numbers presented

in the introduction are not more often given by respondents.

It is of great interest to compare respondents’ subjective expectations with objective realities. First, it

is useful to evaluate assumptions commonly made on expectations. Second, a close correspondence suggests

that respondents are able to answer probability questions in a coherent manner and are aware of the risk

they face. I compare elicited probabilities with population realizations, and find that median answers are

close to those statistics for a wide range of questions and methods. This finding does not, however, highlight

the substantive heterogeneity in beliefs within respondents. The remaining of this subsection describes

respondents’ beliefs in greater detail, parallels them with available statistics and stresses the heterogeneity

in expectations.

Regarding pregnancy, one can compare respondents’ answers to existing statistics about first year of use

available from medical reports.25 Two types of failure rates are available: the percentage of pregnancies

during typical use and during perfect use. Pregnancy rates during typical use reflect how effective a method

is for the average person who does not always use it correctly or consistently, while perfect use refers to

consistent use according to a specified set of rules, which for many methods require use at every act. Table

5 presents the estimates of pregnancy rates based on Hatcher et al. (1998), as well as the mean and median

answers of the survey respondents for every method. For spermicide, diaphragm, male condom and pill, the

estimates for typical use are based on the experience of women from the NSFG.26 In the NSFG, a woman is

“using” a contraceptive method if she considers herself to be using that method, so a typical use of condom

could include actually using a condom occasionally. The estimates for the other methods are based on clinical

investigations. Pregnancy rates for perfect use are based on a series of clinical trials measuring method failure

rather than user failure. For almost all methods, the median subjective probability lies between the rates

during perfect use and typical use, showing a good understanding of both the percentage wording of the

25 In contraception prescribing information, a table is usually provided comparing the effectiveness of existing methods. The

source in most contraception packages is Hatcher et al. (1998).
26More precisely, it is based on the experience of married women from the 1976 and 1982 NSFG (uncorrected for under-

reporting of abortion) and on all women from the 1988 NSFG (corrected for under-reporting of abortion). The final estimate is

the average of the two. The authors expect the numbers from the 1976 and 1982 NSFG to underestimate the risk of pregnancy

for all women, since unmarried women having regularly intercourse experience higher pregnancy rates during typical use than do

married women. They also expect the estimates from the 1988 NSFG corrected for under-reporting of abortion to overestimate

pregnancy risk, as women in abortion clinic have been found to over-report contraceptive use at the time they got pregnant.
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questions and pregnancy risk. The median answer overestimates slightly the pregnancy risk associated with

the IUD, Norplant or Depo-Provera, which are methods that leave little scope for errors.27

While Table 5 shows that median answers are comparable to actual failure rates, it does not stress the

wide range of answers provided by respondents. Table 5a presents the distribution of respondents’ subjective

probability of getting pregnant while using the birth control pill. Once again, one can notice that the full

range of numbers between zero and 100 is employed by the respondents. The most common answers are 1, 2

and 5%. Three-quarters of the respondents think that the percent chance they would get pregnant while on

the pill is less than 5%, which is the rate for typical use, but several of them provide answers such as 10%,

40% or 60%. One may wonder whether respondents who have ever used the method in the past have different

beliefs than non-users. Table 5a highlights the answers of the respondents who are currently using the pill or

have used it in the past, and there does not appear to be any difference with non-users’ answers. Table 5b

presents the same results for male condom. Half of the respondents express a subjective probability higher

than 3% which is the failure rate for perfect use, but smaller than 15%, while the failure rate for typical use

is 14%. In contrast, a quarter of them give an answer lower than the perfect use failure rate and the same

proportion provides an answer higher than the typical use failure rate. Note that all the respondents who

provide an answer lower than 2% have used the method in the past.

It is really surprising to observe that respondents, even those who are previous or current users, exhibit so

much heterogeneity for methods that are widely used and exist for such a long period, like the birth control pill

and the condom. The heterogeneity in beliefs can stem from different factors. On the one hand, respondents

may have private information about themselves justifying having probabilistic expectations different from

population outcomes. For example, two of the respondents who provide a very high probability for the birth

control pill mentioned spontaneously during the interview that they got pregnant while using this particular

method. On the other hand, respondents may have misperception about actual population outcomes. A

typical assumption on agents’ expectations would be that all women believe their chance of getting pregnant

is equal to population outcome, i.e. 5% for the birth control pill for example. The previous tables highlight

how strong and restrictive such an assumption would be.

For less common methods, the stated subjective beliefs for pregnancy are mixed as well but not exceed-

ingly different from available statistics for a large part of the respondents. Table 5c and 5d present the

distribution for Depo-Provera and the diaphragm respectively. More than 60% of the respondents think that

the risk of getting pregnant is less than 2% while relying on the shot, and almost 90% think it is less than

5%. The rate for both typical and perfect use of Depo-Provera is very low (0.3%). None of the women who

27Note that the failure rates presented in Table 5 are for the first year of use among all women aged 15 to 44, so these may

not represent exactly the population outcome of the sample. Ranjit et al. (2001) provide the following typical failure rates for

the first year and second year of use respectively among women aged 20 to 24: IUD/injectable/implant, 5.1 and 4.2; pill, 9 and

5.8; diaphragm, 21.2 and 16.8; condom, 17.8 and 11.9; spermicide, 37.2 and 21.5.
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have used the shot provide an answer higher than 5%. Regarding the diaphragm, respondents show some

optimism with a third of them giving a probability less than 6%, which is the perfect use rate.

One can make similar comparisons regarding the risk of experiencing side effects. Tables 6a and 6b

present the subjective beliefs’ distributions for the IUD and female condom and show that a large proportion

of the distribution has beliefs close to population outcomes. Approximately half of the respondents think

they have a 10% to 30% chance of experiencing one of the presented side effects if they were to use an IUD. As

a comparison, medical reports document that 10% to 15% of copper IUD users will have their IUD removed

because of abnormal bleeding, and that insertion of the IUD can also increase the risk of infections.28 For

female condom, 60% of the respondents perceive a risk of side effects less than 3%, which is compatible with

population outcomes as problems associated with female condom are objectively infrequent.29

Nevertheless, respondents provide answers quite different from actual population outcomes for common

side effects associated with less frequently used, albeit known, methods. Table 7a presents the subjective

beliefs about the chances of experiencing weight change due to the use of the injectable Depo-Provera. More

than 65% of the respondents think that they have a probability less than 25% of gaining or loosing weight.

These numbers contrast with the fact that two-thirds of the women in clinical trial experienced weight gain

due to that method, the average weight gain being 5.4 pounds in the first year. Also, after discontinuing

Depo-Provera, women have a 6 to 12 months delay in return of fertility, but the respondents do not show

awareness of such a long delay. Table 8 presents the distribution of respondents’ beliefs about their chance

of getting pregnant within one year after stopping Depo-Provera. A little less than half of the respondents

may be aware of the consequences on fertility by providing a percentage less than 50%, but more than a

third think of their chances as being higher than 80%.30

Most of the respondents consider themselves at low risk of contracting an STD. Though a quarter of the

respondents perceive a risk higher than 30% of contracting an STD during the next 12 months while using

no-method, table 9a shows that almost half of them provide a zero probability.31 Among those respondents,

all except three state having a “regular” sexual partner.32 Whereas the objective STD of each respondent

risk is hard to determine, one can evaluate the accuracy of answers about the relative protection that some

28See chapter 21 of Hatcher et al. (1998).
29Among the 360 women from the efficacy study, only one discontinued the method because of discomfort. The most frequent

problem associated with barrier methods in general is skin irritation.
30The percent chance of getting pregnant within a year for women who want to get pregnant and did not use contraception

associated with delay to fertility is estimated to be 85% (Hatcher et al. 1998).
31Respondents were asked whether they had a regular sexual partner, and if yes how long they had been intimate with him.

The median (right censored) spell of intimacy with a partner is 18 months and a quarter of the women who have a regular

sexual partner are intimate with him for a period less than 6 months.
32As comparison, in the study described by Darroch and Frost (1999), among a nationally representative sample of 1,000

women aged 18-44, 5% were very worried, 10% were somewhat worried and 14% were a little worried of guetting an STD.
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methods offer against STD.33 Table 9b provides respondents’ distribution of the difference in subjective

beliefs about the risk of contracting an STD with Depo-Provera, which does not provide any protection

against STDs, and condom. For more than half of the respondents, the probabilities associated with the two

methods are equal, compatible with the fact that most of those respondents do not feel at risk of contracting

an STD.34 With the exception of four respondents, who perceive a small decrease in their risk if they use

Depo-Provera rather than condom, the remaining respondents perceive an increase in the risk of contracting

an STD associated with the use of the shot compared to condom, with a fifth of the respondents having a

difference larger than 30%. Barrier methods such as the diaphragm provide some protection against certain

STDs, like gonorrhea or chlamydia.35 Only some respondents show awareness of this protection, as attests

the distribution provided in Table 9c. A quarter of the respondents acknowledge a risk reduction associated

with the diaphragm but 70% do not perceive any difference in the risk of contracting an STD while using a

diaphragm rather than the shot.

For outcomes that cannot be compared with population outcomes, respondents exhibit an even larger

heterogeneity in beliefs. Table 10 shows the distribution of responses about the percent chance that using a

condom would interfere with romance. Respondents provide a wide range of answers regarding this matter,

with approximately 20% answering zero and the same proportion answering 100. In Table 11, the percent

chance that the partner would disapprove the use of female condom is presented. A third of the respondents

expect no disapproval from their partner and the others have beliefs distributed between 1 and 100%.

Overall, one can conclude that many respondents provide answers corresponding to statistics found in

medical studies within a relatively small margin of difference. Hence, they do not seem to have systematic

misperceptions about their pregnancy risk and their chances of experiencing side effects for the most common

methods. The correspondence of most of the median answers with the statistics found in medical studies

emphasizes also that respondents answer seriously and meaningfully when queried about their beliefs in

probability form. However the substantial heterogeneity in subjective expectations underscores the restriction

of common assumptions made on beliefs and the relevance of expectations data to conduct inference.

4 Choice Model Estimation

The primary objective of the collection of expectations data is to improve inference on choice behavior.

In this paper, the availability of actual contraception choice and data on subjective probabilities for so

many outcomes allows me to determine women’s preferences toward each outcome considered. Initially, it

33Young women are usually more exposed than older ones. In Illinois, 6% of the women aged 20-24 who visited family

planning clinics were infected with chlamydia in 2001.
34 46% of the respondents state they have no risk of contracting an STD while using the shot.
35 See chapter 18 of Hatcher et al. (1998).
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is assumed that the utility function of the decision-makers depends solely on the eight outcomes defined in

section 3.3.1 and monthly cost but not on demographic characteristics zi. Therefore, the expected utility

maximization presented in (2.2) becomes

max
m∈Mi

8X
j=1

uj(ej = 1)Pim(ej = 1) + uj(ej = 0) [1− Pim(ej = 1)] + aEi(cm) + εim,

which is equivalent to

max
m∈Mi

8X
j=1

∆ujPim(ej = 1) +W + aEi(cm) + εim,

where ∆uj = uj(ej = 1) − uj(ej = 0) represents the difference of utility levels between experiencing the

outcome j and not experiencing it, and W =
8P
j=1
uj(ej = 0).

It is further assumed that the random terms {εim} are independent for every i and every m and have

a Type I extreme value distribution.36 Hence, the {εim − εim} have a standard logistic distribution. Thus,
the probability that woman i chooses method m presented in (2.3) can be rewritten as:

Pr

Ã
m

¯̄̄̄
¯{Pim(ej), Ei(cm)}j∈{1,...,8}

m∈Mi

,Mi

!
= Pr

⎛⎜⎜⎜⎜⎜⎝
εim − εim <

8P
j=1
∆ujPim(ej = 1) + aEi(cm)

−
8P
j=1
∆ujPim(ej = 1)− aEi(cm)

∀m ∈Mi,m 6= m

⎞⎟⎟⎟⎟⎟⎠(4.1)

=

exp

Ã
8P
j=1
∆ujPim(ej = 1) + aEi(cm)

!
P

m∈Mi

exp

Ã
8P
j=1
∆ujPim(ej = 1) + aEi(cm)

! .
Under the parametric assumption for the random terms, the constant a and the difference of utility levels

{∆uj}8j=1 are identified. I employ the elicited expectations and the birth control choice of the respondents
to estimate the structural preferences parameters a and {∆uj}8j=1.

4.1 Estimation Results with Homogeneous Preferences

The first column of Table 12a presents maximum likelihood estimates based on equation (4.1).37 The relative

magnitude of the difference of utility levels {∆uj}8j=1 reflects the importance of each outcome in women’s
decision. The knowledge of the structural preferences parameters a and {∆uj}8j=1 is crucial to determine
36The independence assumption will be discussed and relaxed in the Appendix.
37Note that abstinence is not a possible choice as I consider only sexually active women. The preferences parameters may be

different if one includes women who choose abstinence as a way to avoid pregnancy or STD.
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the effects of various policies on the use of contraception (see section 5). The difference of utility levels

between getting pregnant and not getting pregnant is negative and the largest in absolute value, showing

that the outcome that matters the most in contraception choice is pregnancy. The second most important

outcome is contracting an STD, whose coefficient is also negative and large in absolute value. The third most

important factor that affects choices is partner’s disapproval, whose coefficient is approximately half of the

effectiveness one. Religion’s disapproval has also negative coefficient, of a magnitude of one-fifth compared

to partner’s disapproval. It is however not significantly different from zero. The difference in utility levels

for being able to get pregnant within one year of discontinuing the method is positive, consistent with the

fact that women are more likely to choose a method which allows them to get pregnant fast after stopping

usage. The probabilities that the method interferes with romance and is associated with side effects both

have negative coefficients, of similar magnitude as the coefficient attached to religion’s disapproval. The

coefficients attached to the probabilities of weight change is positive, which may be surprising. The cost

coefficient is negative and a $10 increase per month of the method price affects the utility as much as a 5%

increase in the probability of getting pregnant, which suggests that price is relatively important.

The second column of Table 12a presents maximum likelihood estimates based on equation (4.1) with

the addition of choice-specific constants (constants not shown), to capture all observed and unobserved

characteristics that describe the method. The obtained coefficients are quite similar to the ones of Column

1. Using a likelihood ratio test of size 0.1, one cannot reject the hypothesis that all constant terms are equal

to zero, so in the rest of the paper, choice-specific constants will not be included.38

In order to gain insight on the magnitude of the estimated parameters, one can translate the differences

of utility levels into the monetary amount that would make a woman indifferent between paying that amount

and experiencing the outcome considered. Table 12b presents the monthly monetary value that a respondent

would be willing to pay to reduce the probability of getting pregnant by 0.05, as well as the willingness to

pay to reduce the probability of all other outcomes by 0.05, using the difference in utility levels ∆uj and

the constant a presented in the first column of Table 12a.39 Table 12b shows that respondents would be

willing to pay $10 per month to reduce the chance of getting pregnant by 0.05, $8 to reduce the chance

of contracting a STD and around $5 to reduce the probability of partner’s disapproval. To reduce the

interference with romance or the occurrence of side effects by 0.05, the women interviewed would be willing

to pay approximately $1 per month.

In order to assess how changes in beliefs affect women’s decision, Table 12c presents the alteration of the

predicted probability of choosing a specific contraception method as the subjective beliefs for that method

are modified. The table describes how the predicted probabilities of choosing the pill, the condom and

38Note however that given the small sample size, the standard errors of the 17 estimated constants are fairly large.
39The monetary amount that would make a woman indifferent between paying that amount and experiencing the outcome j

with a probability reduced by 0.05 is given by
0.05×∆uj

a
.
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depo-provera, computed using the sample average answers for every method and outcome and the estimates

of Table 12a, Column 1, change when the expectations about the chance of experiencing outcome j with

that method increases by 0.05, everything else equal. The predicted probabilities are quite responsive to a

small increase of the chance of getting pregnant: adding 0.05 generates a substantial decrease, around 40%,

of the predicted probabilities.

4.2 Estimation Results with Heterogeneous Preferences and Mode of Admin-

istration

In the previous subsection, the preferences parameters are assumed to be equal for every individual. However,

women with different demographic characteristics may have distinct preferences. For example, age and

marital status may influence the relative price for the outcome e6, “being able to get pregnant within one

year after discontinuing the method,” as older and married women are more likely to intend childbearing

in a near future and may thus attach substantival importance to an eventual delay of return to fertility.

This heterogeneity in preferences may bias the estimated parameters, and should be accounted for to use

the results for policy simulation. With a larger and more heterogeneous sample, it would be possible to

allow the {∆uj}8j=1 to vary by demographic characteristics. Although in the present sample the interviewed
women do not display much heterogeneity in age and marital status, they do exhibit heterogeneity in their

intention of getting pregnant in the near future. Each respondent i was asked her subjective probability

Πpreg,i that she will try to get pregnant within 3 years. To allow heterogeneity in preferences for delay of

return to fertility, the probability Πpreg,i is now assumed to enter the utility function in the following way:

u6(1, zi) − u6(0, zi) = (Πpreg,i + 1%)
b × g∆u6, where b and g∆u6 are constant. A power parametric form

is introduced because preferences for “being able to get pregnant within one year after discontinuing the

method” may not be linear in the intention of getting pregnant. The utility function is further enriched

to allow heterogeneity according to religious attendance. Religious attendance can be seen as a proxy for

religious faith which, more than religious affiliation, may be a crucial factor for contraception decision as

some religions strongly oppose birth control. Finally, the enriched utility function incorporates as well

the (subjective) mode of administration of each contraception method. The expected utility maximization

problem thus becomes:

max
m∈Mi

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
5P
j=1
∆ujPim(ej = 1) + (Πpreg,i + 1%)

b × g∆u6Pim(e6 = 1)
+∆u7Pim(e7 = 1) + frelii × g∆u8Pim(e8 = 1) +W + aEi(cm)

+dmode × 1i[modem] + εim

⎫⎪⎪⎪⎪⎬⎪⎪⎪⎪⎭ , (4.2)

17



where the variable frelii represents how often i attends religious services,40 and 1i[modem] is a dummy

variable for method m0s perceived mode of administration according to individual i. The modes considered

are no female administration, oral administration, injection, local by self and local by doctor.

Table 12d presents the estimation results using the utility function defined in (4.2). Pregnancy stands

out as a really important outcome with the difference of utility levels between getting pregnant and not

getting pregnant being almost unchanged with respect to the previous specification, while the difference

of utility levels for contracting an STD and partner’s disapproval are now smaller in absolute value. The

new specification highlights that the percent chance of getting pregnant within one year of discontinuing

the method is as important as contracting an STD for women who intend to get pregnant in the next 3

years
¡
(1 + 1%)b ×∆u6 = 6.32

¢
. However, women who do not plan to get pregnant soon do not attach too

much importance to an eventual delay to fertility: the preference for this outcome is of the same magnitude

as interference with romance for women who have a 10% probability of trying to get pregnant in the next

three years
¡
(10% + 1%)b ×∆u6 = 1.14

¢
. With the enriched specification, the coefficient attached to the

probability of religion’s disapproval is equal to -0.135 for women who attend religious services every week

and -0.034 for women who attend a few times a year. This is consistent with the fact that religion’s

disapproval towards contraception methods matters more for women who attend religious services more

often. The coefficient is however still not significantly different from zero. The subjective probabilities that

the method interferes with romance and is associated with side effects both have negative coefficients that

are now significantly different from zero.

Mode of administration seems to be an important factor in the decision. The coefficient for oral ad-

ministration has been restricted to be zero. The coefficient of the dummy for no female administration is

positive, while the ones for local administration by doctor or self and injection are negative, all significantly

different from zero. The magnitude of the coefficients reveals an intuitive ordering of preferences, the order

being from the most preferred to the least, no female administration, oral administration, injection, local by

self and local by doctor. The utility differential of changing from an oral method to injection is equivalent

to a decrease in effectiveness of 10%, and from an oral to local administration by self to a decrease of 25%.

As done earlier, one can translate the differences of utility levels in monetary value that a woman would be

willing to pay in order to use a given mode of administration. Table 12e presents the monthly willingness

to pay for using the mode of administration X instead of oral administration, other things being equal.

Respondents would be willing to pay $10 per month to use a method without female administration rather

than an oral method, and would pay almost $70 to use an oral method rather than a local one.

40frelii = 4 corresponds to at least once a week, frelii = 3 to at least once a month, frelii = 2 to a few times a year and

frelii = 1 to never. frelii = 0 if the respondent has no religion.
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4.3 Estimation with Elicited WTP

4.3.1 Eliciting WTP with a Scenario

Collecting WTPs is informative for several reasons. First, WTP are useful to assess preferences hetero-

geneity among individuals and can be incorporated into the estimation procedure to fully account for this

heterogeneity, as will be done in this section. Second, they can be used in robustness checks to the collected

subjective data. There is no specific way to test whether respondents’ stated subjective beliefs and WTP

reflect their real expectations and preferences. However, if stated WTPs have the same magnitude as the

computed WTP implied by the parameters estimated using elicited expectations, it shows coherency and

robustness in the way respondents answer subjective questions.

In the survey, a set of questions elicits directly respondents’ preferences by asking about WTP for birth

control method effectiveness and mode of administration using counterfactual scenarios. WTPs have often

been elicited in studies which attempt to measure valuation for environmental resources, such as air-quality,

oil spill or river cleaning (See Hanneman 1994 and references therein). One of the major criticisms of

assessing environmental utility through contingent valuation is the lack of a market to generate prices for

these public goods, and the resulting difficulty for people to give coherent WTP for such goods. However,

for product attributes like the effectiveness of a birth control method, respondents who have already made

their contraceptive decision should be able to express their preferences in terms of a price.

Preference Heterogeneity First, respondents were asked their WTP for effectiveness by using the

following scenario:

Suppose now that there are only two birth control methods available on the market: the 100%-M and the

85%-M. They both involve that you take a pill once per week. They are completely identical in every aspect

(side effect, return to fertility, protection against STD...) except regarding the effectiveness:

- 100%-M is 100% effective, i.e. you have 100% chance of not getting pregnant if you use 100%-M or

equivalently a 0% chance of getting pregnant

- 85%-M is 85% effective, i.e. you have 85% chance of not getting pregnant during the next twelve months

if you use 85%-M during that period or equivalently a 15% chance of getting pregnant during the next twelve

months.

While the first method is presented as 85% effective and available for free, I asked respondents their

monthly WTP for the second one, which is 100% effective. Table 13 shows the sample distribution of WTPs

and illustrates preferences heterogeneity among respondents. Every woman in the sample would be willing

to pay at least $10 per month for the fully effective method. The two most common stated values are $30

and $50. More than half of the respondents provide a value less than $30. 11 respondents provide a rather

high WTP by giving amounts larger than $100 per month. This large variance may reflect the fact that
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respondents would react differently if they were to get pregnant: some may choose to end their pregnancy

while some may decide to keep and raise the child. Obviously, these two alternatives imply different costs

for a woman.

Second, respondents were asked their WTP for different modes of administration, by using the following

scenario:

Suppose now that there are only three birth control methods available on the market: the oral M, local M,

and the injection M. They are completely identical in every aspect (like effectiveness, side effects, return to

fertility, protection against STD) except that:

- You need to take a pill of oral M once every 2 weeks

- You need to insert local M in your vagina once every 2 weeks

- You need to receive an injection of injection M once every 2 weeks

Respondents were then asked their choice ordering and their WTP for the first choice if the second choice

is free, as well as their WTP for their second choice if the third choice is free. Tables 14a, b and c present

the results. For most of the respondents, the oral method is the most preferred, with second choices being

equally split between injection and local administration. 20% of the respondents appear actually indifferent

between the first choice and second choice, by giving a WTP of zero. The same proportion is indifferent

between the second and third choice. WTPs for mode of administration are substantially lower than the

WTPs for effectiveness described earlier, with 85% of the respondents stating a WTP less than $30 for mode

of administration, consistent with the fact that effectiveness is more important in the decision process.

An additional scenario was presented to elicit WTP between injection and medical surgical intervention.

All respondents except 3 would prefer the injection. The median WTP elicited for this question is $10.

Coherence between stated preferences and probabilistic beliefs The elicited WTP enables one to

determine how each agent values effectiveness and can thus be compared with the preferences parameters

estimated previously. Let WTPj(P1, P2) denote the monthly willingness to pay to experience outcome j

with probability P1 instead of probability P2, other things being equal. The model described in section 2

implies the following indifference condition:

P1 × uj(ej = 1) + (1− P1)× uj(ej = 0) + a×WTPj(P1, P2) = P2 × uj(ej = 1) + (1− P2)× uj(ej = 0).

In particular, the elicited WTP1(0, 0.15) concerning the pregnancy outcome refers to the following indiffer-

ence condition:

0× u1(e1 = 1) + 1× u1(e1 = 0) + aWTP1(0, 0.15) = 0.15× u1(e1 = 1) + 0.85× u1(e1 = 0), (4.3)
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i.e.,

WTP1(0, 0.15) =
0.15×∆u1

a
. (4.4)

Using the estimates of ∆u1 and a presented in the first column of Table 12a, one finds that:

0.15×∆u1
a

= 29.6.

Hence the estimation results from the previous section imply a monthly WTP of $29.6 for a differential of

15% in effectiveness. $29.6 is very close from the median stated WTP, $30, which is also the most common

answer! The fact that the preferences implied from two types of totally unrelated subjective questions are so

close is quite remarkable and strongly suggests that respondents provide coherent and meaningful answers

when asked about their beliefs and their preferences.41 Note that the indifference condition (4.3) assumes

that the heterogeneity in WTP for effectiveness is driven solely by the heterogeneity in preferences for the

pregnancy outcome. Heterogeneity in a could also explain variation in stated WTPs, but this possibility will

be ignored in this application.42

Similarly, one can compare the stated WTPs for mode of administration with estimated coefficients. Let

for example WTPmode(X, injection) denote the monthly willingness to pay for using the mode of adminis-

tration X instead of administration by injection, other things being equal. The utility function specified in

(4.2) implies the following indifference condition:

dX + a×WTPmode(X, injection) = dinjection,

i.e.

WTPmode(X, injection) =
dinjection − dX

a
.

TheWTPmode(oral, injection) for oral administration versus injection can be recovered for every respon-

dent from the answers to the scenarios. Some were asked directly their WTP for oral if the injection were

free. The others were elicited their WTP for the oral method if the local were free, and then their WTP for

the local if the injection was free. According to the assumption that the utility function is linear in price,

we have WTPmode(oral, injection) =WTPmode(oral, local) +WTPmode(local, injection).

Using the results from Table 12d, I find that dinjection−doral
a =26.8. The 25th, 50th and 75th quantiles

of the WTPs distribution for local versus injections are 1, 20 and 35 respectively. Again, there is close

41Using the estimates of ∆u1 and a from Table 12d, one finds that 0.15×∆u1
a

= 38.5, which is also very close to $30.
42Respondents provided the bracket of their household income, but some of them gave answers based on their own income

while others gave answers based on their parents’ income, making this information hard to use to allow heterogeneity in a. As an

experiment, I re-estimate (4.1) allowing two values for a depending on whether the respondent is a student from Northwestern.

The estimates of a for Northwestern and non-Northwestern respondents are the following respectively: aNU = −0.060 and
anon−NU = −0.034. The estimates of the other parameters are similar to the ones of Table 12a.

21



correspondence between the stated WTPs and the parameters estimating using subjective expectations.

However, the implied WTPs for local versus oral and local versus injection are rather high ($63.1 and

$36.3) compared with the elicited ones. Those numbers correspond to the 80th percentile of the respective

distribution.

4.3.2 Using WTPs to Account for Heterogeneity: Estimation Results

As argued earlier, heterogeneity in preferences may bias estimated parameters, and should be taken into

account for policy simulation. While observable variables such as demographic characteristics or pregnancy

intention can be used to allow heterogeneity in the parameters {∆uj}8j=1 , they may not capture it fully.
Elicited WTPs, however, provide a direct evidence on heterogeneity of preferences across individuals (under

the assumption of homogeneity in the cost parameters a). The previous estimations stress that pregnancy

outcome is crucial in the contraception decision, and the elicited WTP for effectiveness can be used directly

in the estimation to relax the assumption that the difference of utility level ∆u1 between getting pregnant

and not getting pregnant is identical for all women. Using (4.4), the preferences parameters of individual i,

∆u1i, between getting pregnant and not getting pregnant is given by:

∆u1i =
aWTPi
0.15

, (4.5)

where WTPi refers to i’s stated WTP for the 100% effective method as described in 4.3.1. Thus, one can

plug (4.5) in (4.1) and estimate the following equation:

Pr

Ã
m

¯̄̄̄
¯{Pim(ej), Ei(cm)}j∈{1,...,n}

m∈Mi

,Mi

!
= Pr

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎝

εim − εim <
nP
j=2
∆ujPim(ej = 1) + a

¡
Ei(cm) + Pim(e1 = 1)

WTPi
0.15

¢
−

nP
j=2
∆ujPim(ej = 1)− a

¡
Ei(cm) + Pim(e1 = 1)

WTPi
0.15

¢
∀m ∈Mi,m 6= m

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎠
,

(4.6)

One can similarly incorporate the stated WTP for the subjective mode of administration. Table 15

presents the maximum likelihood estimates of (4.6). Both these results and the ones incorporating the

WTPs for mode of administration (not shown) yield estimates fairly similar to the previous tables but shows

a higher relative importance of the outcomes “contracting an STD” and “experiencing side effects” than

found without taking into account the heterogeneity in taste for effectiveness and modes of administration.

The estimates of Table 15 imply that women would be willing to pay $30 per month to reduce the chance of

contracting an STD by 7%. So, comparing with the elicited WTP presented in Table 13, one can conclude

that half of the respondents would rather decrease their chance of contracting an STD by 7% than decrease
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the chance of getting pregnant by 15%. This example illustrates how stated WTP can be used to account

for unmeasured consumer characteristics that determine preferences.

5 Policy Experiments

The methodology presented in this paper can be used by policy-makers interested in fertility control and

family planning. First, eliciting subjective expectations about contraception and estimating women’s prefer-

ences regarding the methods’ properties is useful to determine the nature of the policies that would have an

impact on contraception decision. For example, if respondents are found to exhibit systematic misperception

about some birth control methods, information campaign could be an appropriate action. Furthermore, the

elicited beliefs and the estimated preferences parameters can be used to assess precisely by simulation what

would be the impact of possible policy interventions on the use of contraception.

Although my sample is not representative of any particular population, I discuss below the impact of three

types of “policy”: cost subsidy, technological change and information campaign. I report for each experiment

the quantiles of the predicted probabilities before and after the considered policy. In the following examples,

I employ the estimates of Table 15 to compute the predicted probabilities, hence accounting for heterogeneity

in preferences toward pregnancy outcome.

One way of reducing unwanted pregnancy is to encourage the use of contraception, and a price subsidy

could be implemented to make all birth control methods free. One can assess the impact of such a policy

by looking at the predicted probabilities of choosing no-method, and quantify how much incentive such a

price subsidy would provide to the use of contraception. Figure 1 presents the distribution quantiles of the

predicted probabilities of choosing no method before and after a price subsidy has been implemented. The

predicted probabilities of “No subsidy” are computed using the elicited expected costs for every method

while the predicted probabilities of the “Cost subsidy” are based on a cost of zero for each contraception

method. The quantiles of the initial predicted probabilities of choosing no method are already very low, but

subsidizing contraception prices make them between 15% to 35% smaller. The median predicted probabilities

decreases by 20% with the cost subsidy.

Another way to encourage the use of contraception is to subsidize the cost of a given method. I examine

the incentive provided by subsidizing the birth control patch. Figure 2 presents the quantiles of the predicted

probabilities of choosing the patch before and after a price cut of this specific method. The initial predicted

probabilities are computed using the patch’s elicited expected costs while the predicted probabilities of the

“Cost subsidy” are based on a patch’s price of zero. The cost subsidy leads to a substantial increase in

predicted use of the patch. The median predicted probability of using the patch increased by more than 50%

once a price of zero has been assumed.
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One can think of other shocks, like a technological improvement, that could lead to the increase of the

use of certain methods. Pharmaceutical companies are now developing new vaginal gels which are both

spermicide and microbicide, and hence protect against pregnancy and STDs.43 These would give women

protection against STDs without a partner’s knowledge or cooperation. Figure 3 examines the effect on the

use of spermicides before and after such a technological improvement. The initial predicted probabilities are

computed using the elicited subjective beliefs of contracting an STD. For the “After technological shock,”

I assume that agents believe the new contraceptive gel would be as effective against STDs as condom, and

the subjective beliefs of contracting an STD while using spermicides are replaced by the elicited beliefs of

contracting an STD while using condom. This technological improvement would encourage substantially the

use of vaginal gels. It almost doubles all the quantiles of predicted probabilities of using these gels.

Finally, Figure 4 shows the effect of a hypothetical information campaign that would lead everybody to

believe that the failure rate of Depo-Provera is 0.3%. Such an information campaign is credible since the

typical and perfect use failure rates are both 0.3%. But, as shown in Table 5c, approximately 40% of the

respondents perceive that the chance they would get pregnant if they were using the injection Depo-Provera

is 5% or higher. The initial predicted probabilities are thus computed using the elicited subjective beliefs

regarding the risk of pregnancy while using Depo-Provera, whereas the predicted probabilities for “After the

campaign” are computed by setting this belief equal to 0.3% for every woman. The change of beliefs leads

to a rise of the predicted probabilities quantiles, the median increasing by almost 20%. The increase would

be much sharper if one considers information campaign on methods for which there is more misconception

regarding effectiveness, like the IUD.

6 Conclusion

Inference on decision-making process often rests on strong assumptions on expectations. This paper has

shown how elicited expectations can be used for empirical inference about individual behavior to relax some

of them. Expectations data can also be combined with additional subjective data, like WTP, to reduce

further the number of assumptions made about decision-making.

Looking at respondents’ subjective expectations about the realization of method-related outcomes, I find

substantial heterogeneity in beliefs, even for methods that have been available for a long time such as the

pill or the condom. The elicited expectations were combined with actual choices to estimate a random

utility model of contraceptive decision. The results show that women consider mostly effectiveness, protec-

tion against STD and partner’s disapproval when choosing a contraception method. The heterogeneity in

43For example, PRO 2000 is under development by Indevus Pharmaceuticals, BufferGel by Reprotect, Acidform gel by

TOPCAD, and Savvy by Biosyn. See Schwartz and Gabelnick (2002) for details.
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expectations underscores the need of eliciting similar data at a larger scale in order to be able to analyze

contraceptive decision and provide policy recommendations. The important role of the male partner’s ap-

proval in the decision suggests that it may be interesting and useful from a policy viewpoint to also elicit

subjective expectations from a male population.

A complete understanding of the decision-making under uncertainty requires one to study both how

available information is processed to form expectations, and how subjective expectations are used to take

actions. The methodology developed in this paper proved useful to study how expectations data can be used

to infer behavior. The next step is to understand how people form and revise their expectations.

Appendix: Robustness Checks
The assumption that the {εim} are independent for every i and every m may be strong. Heterogeneity

in preferences may yield correlation between the random terms. The elicited WTPs allow me to account for

heterogeneity in preferences toward the pregnancy outcome but preferences toward other outcomes may be

heterogeneous as well. Unobserved heterogeneity in preferences regarding STD may generate correlations

between a given individual’s random terms for the methods offering more protection against STDs (condom,

female condom and combinations of condom with another method). Since I did not elicit WTP for this

outcome, I use a random coefficients (or mixed) multinomial logit model (see for example McFadden and

Train 2000) to investigate this possibility.44 I now assume that ∆u4 which measures differences of utility

levels for the outcome “contracting an STD” is a random variable, and present two different specifications

for its distribution:

(i) ∆u4 is defined as follows:

∆u4 = u4 + ρv,

where u4 and ρ are real parameters and v is a random variable distributed according to a specified parametric

family G(.; θ). With this new formulation, the probability that a woman with given choice set Mi and

subjective beliefs {Pim(ej), Ei(cm)}j∈{1,...,n}
m∈Mi

chooses method m is as follows:

Pr

Ã
m

¯̄̄̄
¯{Pim(ej), Ei(cm)}j∈{1,...,n}

m∈Mi

,Mi

!
=

Z
exp ((u4 + ρv)Pim(e4 = 1) + V (m))P

m∈Mi

exp ((u4 + ρv)Pim(e4 = 1) + V (m))
dG(v; θ), (6.1)

where V (m) =
nP

j = 2

j 6= 4

∆ujPim(ej = 1) + a
¡
Ei(cm) + Pim(e1 = 1)

WTPi
0.15

¢
.

44 In principle, one could similarly allow heterogeneity in preferences for all the outcomes. However, considering the small

sample size, I focus on one of the most important.
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(ii) ∆u4 is a discrete variable and is distributed as follows:

∆u4 =

⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩

u41 with probability θ1

u42 with probability θ2

...

u4k with probability θk

.

In practice, to ensure that the {θi}ki=1 ∈ [0, 1] and sum up to 1, θi is defined as follows:

θi =
exp(λi)
kP
j=1

exp(λj)

.

Table A1 presents the estimation results with the assumption that, on the one hand, v is normal with

mean zero and variance one and lognormal with parameters zero and one and, on the other hand, ∆u4 has

a discrete distribution which takes two values.45 The coefficients of the probabilities other than contracting

an STD are similar for every specification and are also comparable to the results in table 15. The three

specifications however have somewhat different implications concerning the heterogeneity for preferences

toward the STD outcome. All specifications put most of the probability mass between -3 and -20. However,

the values of λi imply that P (∆u4 = −19.446) = 0.77 and P (∆u4 = −4.622) = 0.23 in the discrete case,

and hence allocate most of the mass point to a relatively high number in absolute value compared with the

other distributions. The lognormal specifications allocates most of the mass point between -3 and -12. These

difference underscore the usefulness of collecting data eliciting preferences directly, as different assumptions

on the distributions of preferences in the population lead to quite different results.

Heterogeneity in preferences for unobserved methods’ characteristics may also generate correlation be-

tween random terms. I estimate the choice model using a nested logit specification allowing correlation

between two groups of methods (either barrier versus non-barrier methods or condom versus non-condom

methods). The results (not shown) reveal that there is no correlation between the error terms of the bar-

rier group, the non-barrier group and the condoms group. The coefficients of the other outcomes remain

practically unchanged with respect to Table 15.
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Table 1 : Demographic characteristics of the respondents -  Sample Distribution  (N=100)

Age
18-20 40
21-24 31
25-41 29

Marital Status
Single 72
Married 19
Living in couple 7
Separated 2

Race / Ethnicity
White non-Hispanic 49
Black non-Hispanic 17
Hispanic 15
Asian 16
American Indian 3

Religion
Catholic 37
Christian non-catholic 19
Jewish 10
Hindu / Buddhist 4
Muslim 1
No religion 30

How often attend religious services
At least once a week 17
At least once a month 21
Few times a year 26
Never 6
Not applicable 30

Years of Schooling
9-13 27
14-15 36
>15 37

Born in the US 75
Go to school 82
Regular Sexual Partner 82
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Methods Frequency

Birth Control Pill 32

Condoms 29

Birth Control Pill + Condoms 22

Depo-Provera 5

Sterilization 4

No "modern" method 3

Birth Control Patch 2

Nuvaring 1

Spermicide 1

Female Condoms 1
Total 100

Methods Frequency Percent

Birth Control Pill 53 26.8

IUD 3 1.5

Diaphragm (+ Spermicides) 3 1.5

Cervical Cap (+ Spermicides) 1 0.5

Condoms 71 35.9

Female Condoms 5 2.5

Spermicides 4 2.0

Condoms + Spermicides 3 1.5

Birth Control Pill + Condoms 26 13.1

Sponge 2 1.0

Depo-Provera 12 6.1

Nuvaring 1 0.5

Birth Control Patch 3 1.5

Morning after pill 2 1.0

Sterilization 4 2.0

No "modern" method 5 2.5

Total 198 100.0

Table 2a: Current Contraception Methods 

Table 2b: Ever Used Contraception Methods 
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Birth Control Pill

IUD

Diaphragm (+ Spermicides)

Cervical Cap (+ Spermicides)

Condoms

Female Condoms

Spermicides

Condoms + Spermicides

Birth Control Pill + Condoms

Sponge

Norplant

Depo-Provera

Lunelle

Nuvaring

Birth Control Patch

Morning after pill

Sterilization

Table 3: Choice set

13

23

58

91

59

86

Methods Number of the respondents having 
Method in Choice Set

86

89

63

100

75

90

64

100

100

94

94
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Subjective beliefs Frequency Percent Cum.

0 435 38.4 38.4

1 5 0.4 38.8

2 32 2.8 41.7

3 10 0.9 42.5

4 7 0.6 43.2

5 90 7.9 51.1

6 2 0.2 51.3

7 3 0.3 51.5

8 4 0.4 51.9

10 140 12.4 64.3

12 1 0.1 64.3

15 53 4.7 69.0

20 70 6.2 75.2

25 27 2.4 77.6

30 62 5.5 83.1

35 1 0.1 83.1

40 29 2.6 85.7

45 3 0.3 86.0

50 69 6.1 92.1

55 1 0.1 92.1

60 19 1.7 93.8

65 1 0.1 93.9

70 17 1.5 95.4

75 6 0.5 95.9

80 21 1.9 97.8

85 2 0.2 98.0

90 5 0.4 98.4

100 18 1.6 100.0

Total 1133 100

Table 4: Subjective probability that using a method would interfere 
with sex play and romance - All respondents and all methods

33



Table 5: Percent chance of getting pregnant: medical statistics and respondents' answers by method

Methods Respondents 
Mean Answer

Respondents 
Median Answer N

Typical Use Perfect Use

Birth Control Pill 5 0.1 a 8.61 3 100
IUD b 1 0.73 8.88 5 75
Diaphragm (+ Spermicides) 20 6 14.79 10 89
Cervical Cap (+ Spermicides) c 20 9 13.07 10 63
Condoms 14 3 14.03 10 100
Female Condoms 21 5 15.55 10 86
Spermicides 26 5 24.96 20 94
Condoms + Spermicides NA 0.30 9.84 5 94
Birth Control Pill + Condoms NA NA 2.82 1 100
Sponge c 20 9 20.69 15 64
Norplant 0.05 0.05 7.02 2 59
Depo-Provera 0.30 0.30 3.91 2 86
Lunelle d 7.15 5 13
Nuvaring d 7.67 5 23
Birth Control Patch d 8.01 5 59
Morning after pill 9.70 5 91
Sterilization 0.50 0.50 1.21 0 90

Source: Hatcher et al. [1998] except otherwise noted
a Combined birth control pill
b Average rate for Progesterone T, Copper T 380A and LNg 21
c Rate for nulliparous women
d Source: clinical trials results from patient prescribing information 
e Treatment initiated within 72 hours of unprotected sex reduces the risk of pregnancy by at least 75%

% of Women experiencing an 
unintended pregnancy within the 

first year of use

<1

NA e

1.50
1
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Subjective beliefs Frequency Percent Cum. Frequency Percent
0 9 9 9 4 7.55

0.1 1 1 10 1 1.89
0.2 1 1 11 1 1.89
0.3 1 1 12 1 1.89
0.5 2 2 14 2 3.77
1 18 18 32 13 24.53
2 15 15 47 6 11.32
3 11 11 58 7 13.21
4 1 1 59
5 18 18 77 10 18.87

6.5 1 1 78
7 2 2 80
9 1 1 81
10 5 5 86 3 5.66
15 1 1 87
20 3 3 90 1 1.89
30 2 2 92
40 2 2 94 1 1.89
50 2 2 96
60 2 2 98 1 1.89
70 1 1 99 1 1.89

100 1 1 100 1 1.89

Subjective beliefs Frequency Percent Cum. Frequency Percent
0 6 6 6 6 8.45
1 2 2 8 2 2.82
2 11 11 19 10 14.08
3 4 4 23 1 1.41
4 4 4 27 3 4.23
5 16 16 43 13 18.31
6 1 1 44
7 1 1 45
8 2 2 47 2 2.82
10 16 16 63 10 14.08
15 10 10 73 6 8.45
17 1 1 74
20 12 12 86 9 12.68
25 2 2 88 1 1.41
30 3 3 91 1 1.41
45 1 1 92
50 5 5 97 5 7.04
80 3 3 3 2 2.82

Table 5a: Percent chance of getting pregnant -  Birth Control Pill

Table 5b: Percent chance of getting pregnant -  Condoms

All respondents Ever user

All respondents Ever user
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Subjective beliefs Frequency Percent Cum. Frequency Percent
0 14 16.3 16.3 3 25

0.1 1 1.2 17.4 1 8.33
0.5 4 4.7 22.1 1 8.33
1 14 16.3 38.4 1 8.33
2 20 23.3 61.6 2 16.67
3 4 4.7 66.3
4 1 1.2 67.4
5 17 19.8 87.2 4 33.33
10 5 5.8 93.0
15 2 2.3 95.4
20 1 1.2 96.5
25 2 2.3 98.8
30 1 1.2 100.0

Subjective beliefs Frequency Percent Cum. Frequency Percent
0 4 4.5 4.5
1 3 3.4 7.9
2 3 3.4 11.2
3 1 1.1 12.4 1 33.33
4 2 2.3 14.6
5 17 19.1 33.7
7 2 2.3 36.0
8 4 4.5 40.5
10 13 14.6 55.1 1 33.33
12 1 1.1 56.2
15 11 12.4 68.5
19 1 1.1 69.7
20 11 12.4 82.0
25 4 4.5 86.5
30 5 5.6 92.1
40 2 2.3 94.4
50 3 3.4 97.8
60 1 1.1 98.9
80 1 1.1 100.0 1 33.33

All respondents Ever user

All respondents Ever user

Table 5c: Percent chance of getting pregnant -  Depo-Provera

Table 5d: Percent chance of getting pregnant -  Diaphragm
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Subjective beliefs Frequency Percent Cum.
0 8 10.7 10.7
1 1 1.3 12.0
2 2 2.7 14.7
3 1 1.3 16.0
5 8 10.7 26.7
7 1 1.3 28.0
10 13 17.3 45.3
15 7 9.3 54.7
20 10 13.3 68.0
25 2 2.7 70.7
30 4 5.3 76.0
35 1 1.3 77.3
40 1 1.3 78.7
50 5 6.7 85.3
60 2 2.7 88.0
70 4 5.3 93.3
75 2 2.7 96.0
80 1 1.3 97.3

100 2 2.7 100.0

Subjective beliefs Frequency Percent Cum.
0 37 43.0 43.0
1 5 5.8 48.8
2 8 9.3 58.1
3 2 2.3 60.5
4 1 1.2 61.6
5 14 16.3 77.9
7 2 2.3 80.2
8 1 1.2 81.4
10 11 12.8 94.2
15 1 1.2 95.4
20 1 1.2 96.5
30 2 2.3 98.8
50 1 1.2 100.0

Table 6a: Percent chance of experiencing nausea, vomiting, 
headaches, menstrual irregularities, vaginal infection - IUD

Table 6b: Percent chance of experiencing nausea, vomiting, 
headaches, menstrual irregularities, vaginal infection - Female 

Condoms
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Subjective beliefs Frequency Percent Cum.
0 12 14.0 14.0
1 2 2.3 16.3
2 2 2.3 18.6
3 3 3.5 22.1
4 1 1.2 23.3
5 9 10.5 33.7
8 1 1.2 34.9
10 7 8.1 43.0
12 1 1.2 44.2
15 8 9.3 53.5
18 1 1.2 54.7
20 8 9.3 64.0
25 1 1.2 65.1
30 1 1.2 66.3
35 2 2.3 68.6
40 3 3.5 72.1
50 12 14.0 86.1
60 2 2.3 88.4
70 1 1.2 89.5
75 1 1.2 90.7
90 1 1.2 91.9
95 1 1.2 93.0

100 6 7.0 100.0

Subjective beliefs Frequency Percent Cum.
0 2 2.3 2.3
1 1 1.2 3.5
5 1 1.2 4.7
10 4 4.7 9.3
15 1 1.2 10.5
20 4 4.7 15.1
25 2 2.3 17.4
30 3 3.5 20.9
40 4 4.7 25.6
45 1 1.2 26.7
50 17 19.8 46.5
60 6 7.0 53.5
65 2 2.3 55.8
70 4 4.7 60.5
75 7 8.1 68.6
80 10 11.6 80.2
85 1 1.2 81.4
90 5 5.8 87.2
95 1 1.2 88.4
97 1 1.2 89.5
98 2 2.3 91.9
99 1 1.2 93.0

100 6 7.0 100.0

Table 7a: Percent chance of experiencing weight change -  Depo-
Provera

Table 8: Percent chance of getting pregnant within a year after 
discontinuing method -  Depo-Provera
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Subjective beliefs Frequency Percent Cum.
0 44 44 44

0.5 1 1 45
1 4 4 49
2 7 7 56
5 4 4 60
10 4 4 64
15 3 3 67
20 3 3 70
25 3 3 73
30 3 3 76
40 1 1 77
45 1 1 78
50 9 9 87
55 1 1 88
60 1 1 89
70 1 1 90
80 2 2 92
90 2 2 94
98 1 1 95
99 1 1 96

100 4 4 100

Table 9a: Percent chance of contracting an STD in the next 12 
months while using no-method
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Subjective beliefs Frequency Percent Cum.
-8 1 1.2 1.2
-5 1 1.2 2.3
-2 1 1.2 3.5
-1 1 1.2 4.7
0 50 58.1 62.8
1 1 1.2 64.0
2 1 1.2 65.1
5 3 3.5 68.6
8 1 1.2 69.8
9 2 2.3 72.1
10 1 1.2 73.3
14 1 1.2 74.4
15 1 1.2 75.6
20 3 3.5 79.1
30 1 1.2 80.2
35 1 1.2 81.4
38 1 1.2 82.6
40 2 2.3 84.9
48 2 2.3 87.2
50 3 3.5 90.7
55 1 1.2 91.9
60 1 1.2 93.0
70 1 1.2 94.2
77 1 1.2 95.4
90 1 1.2 96.5
93 1 1.2 97.7
98 1 1.2 98.8

100 1 1.2 100.0

Subjective beliefs Frequency Percent Cum.
-5 1 1.3 1.3
-3 1 1.3 2.7
-2 1 1.3 4.0
0 55 73.3 77.3
2 1 1.3 78.7
5 2 2.7 81.3
7 1 1.3 82.7
8 1 1.3 84.0
9 1 1.3 85.3
10 2 2.7 88.0
20 4 5.3 93.3
30 1 1.3 94.7
38 1 1.3 96.0
40 1 1.3 97.3
50 1 1.3 98.7
80 1 1.3 100.0

Table 9c: Percent chance of Contracting an STD with Depo-Provera 
minus Percent chance of Contracting an STD with Diaphragm

Table 9b: Percent chance of Contracting an STD with Depo-Provera 
minus Percent chance of Contracting an STD with Condoms
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Subjective beliefs Frequency Percent Cum.
0 24 24.0 24.0
1 1 1.0 25.0
2 3 3.0 28.0
3 1 1.0 29.0
5 10 10.0 39.0
10 12 12.0 51.0
15 5 5.0 56.0
19 1 1.0 57.0
20 5 5.0 62.0
25 6 6.0 68.0
30 2 2.0 70.0
35 1 1.0 71.0
40 2 2.0 73.0
50 5 5.0 78.0
60 1 1.0 79.0
70 1 1.0 80.0
80 3 3.0 83.0

100 17 17.0 100.0

Subjective beliefs Frequency Percent Cum.
0 28 32.6 32.6
1 1 1.2 33.7
2 2 2.3 36.1
4 1 1.2 37.2
5 6 7.0 44.2
10 5 5.8 50.0
15 3 3.5 53.5
20 7 8.1 61.6
25 3 3.5 65.1
30 1 1.2 66.3
40 1 1.2 67.4
50 7 8.1 75.6
60 1 1.2 76.7
65 1 1.2 77.9
70 1 1.2 79.1
75 1 1.2 80.2
80 4 4.7 84.9
85 2 2.3 87.2
88 1 1.2 88.4
90 4 4.7 93.0

100 6 7.0 100.0

Table 11: Percent chance partner would disapprove the use of  
female condoms

Table 10: Percent chance that using a condom would interfere with 
sex play and romance
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Coefficients SE Coefficients SE

∆u for getting pregnant -10.466 2.175 -11.338 2.327

∆u for side effects -0.967 0.541 -1.182 0.571

∆u for weight change 0.977 0.490 0.788 0.496

∆u for contracting an STD -8.229 1.806 -7.914 1.793

∆u for interference with romance -1.315 0.690 -2.339 0.747

1.235 0.274 1.099 0.483

∆u for partner disapproval -5.657 1.092 -6.175 1.227

∆u for religion disapproval -1.467 1.029 -0.489 1.269

a - Expected monthly cost -0.053 0.011 -0.054 0.013

100 observations - Probabilities between 0 and 1
* Constants not shown

willingness to pay in $
Getting pregnant 9.88
Side effects 0.91
Weight change -0.92
Contracting an STD 7.76
Interference with romance 1.24

-1.17

Partner disapproval 5.34
Religion disapproval 1.38

Table 12a: Choice model estimation - homogeneous preferences

with choice-specific constants *

Table 12b: Implied monthly willingness to pay to reduce the 
probability of experiencing outcomes j  by 0.05 computed with 

estimates of Table 12a, column 1

Getting pregnant within 1 year after 
stopping

∆u for getting pregnant within 1 year 
after stopping

without choice-specific constants
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Pill Condom Depo-Provera

0.131 0.126 0.099

Pr. of getting pregnant + 5% 0.082 0.079 0.061

Pr. of side effects + 5% 0.126 0.121 0.095

Pr. of weight change + 5% 0.137 0.132 0.103

Pr. of contracting an STD + 5% 0.091 0.087 0.068

Pr. of interfere with romance + 5% 0.124 0.119 0.093

0.138 0.133 0.105

Pr. partner disapproves + 5% 0.102 0.098 0.076

Pr. religion disapproves + 5% 0.123 0.118 0.093

Expected monthly cost + $5 0.104 0.100 0.078

Table 12c: Marginal effects: predicted probabilities of choosing methods when beliefs 
change

Pr. of getting pregnant within 1 year 
after stopping + 5%

Initial predicted probabilities  of choosing method

New predicted probabilities  of choosing method
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Coefficients SE

∆u for getting pregnant -10.738 2.220

∆u for side effects -1.168 0.561

∆u for weight change 0.300 0.552

∆u for contracting an STD -6.651 1.670

∆u for interference with romance -2.013 0.767

∆u6 6.281 3.813

b 0.772 0.333

∆u for partner disapproval -4.734 1.004

religion disapproval: ∆u8 -0.034 0.371

a - Expected monthly cost -0.042 0.010

∆u for No female administration 0.402 0.444

∆u for Oral administration 0.000

∆u for Local administration by self -2.640 0.557

∆u for injection -1.121 0.503

∆u for Local adm. by doctor -2.838 0.656
100 observations
Probabilities between 0 and 1

Willingness to pay in $

No female administration 9.6

Oral administration 0.0

Local administration by self -63.1

Injection -26.8

Local administration by doctor -67.9

Table 12d: Choice model estimation with heterogeneous 
preferences and subjective mode of administration

∆u for getting 
pregnant within 1 
year after 
stopping

Table 12e: Implied monthly willingness to pay to use mode of 
administration X rather than oral administration

~

~
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WTP Frequency Cum.
10 9 9
15 5 14
20 10 24
25 7 31

27.5 1 32
30 21 53
35 1 54
40 7 61
50 21 82
60 2 84
75 2 86
80 1 87
90 2 89

100 6 95
120 1 96
150 1 97
200 2 99
300 1 100

Table 13: Elicited Willingness To Pay for 
effectiveness (100% effective method rather than a 

free 85% effective method)
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Table 14a : Choice ordering of method with different mode of administration (frequency)

Second Choice
First choice Oral Local Injection

Oral 0 46 39 85
Local 5 0 1 6

Injection 8 1 0 9

Total 13 47 40 100

WTP Frequency Cum.
0 21 21
1 1 22
2 1 23
3 1 24
5 6 30
10 14 44
15 9 53
20 12 65
25 5 70
30 15 85
35 2 87
40 1 88
50 10 98

100 2 100

WTP Frequency Cum.
0 18 18
1 1 19
2 1 20
5 6 26
10 19 45
15 7 52
20 11 63
25 5 68
30 13 81
35 6 87
40 4 91
50 4 95
60 2 97

100 2 99
150 1 100

Total

Table 14b : Elicited Willingness To Pay for first 
choice if second choice is free

Table 14c : Elicited Willingness To Pay for second 
choice if third choice is free
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Coefficients SE

∆u for side effects -1.104 0.488

∆u for weight change 1.092 0.460

∆u for contracting an STD -8.948 2.063

∆u for interference with romance -1.479 0.707

0.780 0.252

∆u for partner disapproval -5.675 1.045

∆u for religion disapproval -1.149 0.972

Expected monthly cost -0.023 0.005

100 observations
Probabilities between 0 and 1

∆u for getting pregnant within 1 year 
after stopping

Table 15: Choice model estimation using elicited WTP for 
effectiveness

47



Figure 1. Predicted Probabilities of choosing "no-method"
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Figure 2. Predicted Probabilities of choosing the birth control patch

Figure 3. Predicted Probabilities of choosing spermicides
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Figure 4. Predicted Probabilities of choosing Depo-Provera
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Normal Lognormal Discrete - k=2

Contracting an STD (∆u4bar) -12.170 -4.810

(4.109) (3.598)

Contracting an STD (rho) 2.918 -9.090

(1.769) (12.998)

Contracting an STD (∆u41) -19.446

(6.735)

Contracting an STD (u42) -4.622

(2.719)

Contracting an STD (lamba1) 0.620

(0.926)

Contracting an STD (lamba2) -0.620

(0.927)

∆u for side effects -1.127 -1.105 -1.104

(0.528) (0.539) (0.543)

∆u for weight change 1.120 1.126 1.297

(0.454) (0.465) (0.481)

∆u for interference with romance -1.509 -1.509 -1.457

(0.725) (0.722) (0.722)

0.823 0.812 0.980

(0.256) (0.251) (0.367)

∆u for partner disapproves -5.701 -5.709 -5.455

(1.002) (1.036) (1.013)

∆u for religion disapproves -1.126 -1.118 -1.173

(1.037) (1.032) (1.045)

Expected monthly cost -0.022 -0.022 -0.023

(0.005) (0.005) (0.005)

Standard Error in Parentheses
Lognormal and normal specifications computed using simulated likelihood with 1000 draws

∆u for getting pregnant within 1 year 
after stopping

Table A1: Random coefficients model : heterogeneity in preferences for "contracting 
an STD"
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