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Abstract
This paper provides the rst evidence for discriminatory behaviour against female consumers in the
annuity market. It focuses on Chile, where an electronic bidding system allows retirees to receive oers,
simultaneously from several rms in the market for the same standardised annuity product. By exploiting
within-individual variation in initial oers across rms, this analysis shows that rms with market power
oer more unfairly priced annuities to women than to men. This result is driven by highly rated rms.
Gender dierences in nancial literacy can explain why rms nd it protable to oer higher prices to
women.
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Introduction

A signicant gender pension gap exists in many countries (Figure A.1). On average, in the EU, women's
pensions are 30% less than men's (Eurostat, 2018).

This gap is the result of many factors relating to

society, individual bias, employment, childcare and education (OECD, 2019). Women tend to have less
attachment to the labour market, more interrupted careers because of childbearing and lower earning
levels. These facts, combined with women's longer life expectancy and, often, lower retirement age, mean
that women's benets are relatively low compared to men's.

In addition, behaviour elements, such as

gender dierences in risk-aversion and nancial literacy, also seem to aect attitude towards savings in
a way that contributes to increased gender dierences in pension benets (Lusardi and Mitchell, 2008;
Agnew et al., 2003). The gender pension gap is an issue of concern for policy-makers around the world,
who are currently seeking ways to design retirement saving arrangements that mitigate their eects on
pension inequalities between women and men (OECD, 2019).
This paper investigates the presence of gender-price discrimination in the annuity market, which might
help to explain gender dierences in pension benets. In the last three decades, there has been a growing
interest in the annuity market and the role of pension funds in individual retirement life and many countries
have reformed their pension systems, switching from pay-as-you-go systems towards individual savings
schemes. In countries with funded dened-contribution pension schemes, upon retirement individuals face
the decision of whether to convert their fund into a retirement income via the purchase of an annuity or
to withdraw their pension savings as a lump sum. This decision represents one of the biggest decisions
of a person's lifetime because once an annuity is purchased, it cannot be refunded and keeps paying the
negotiated income for the rest of the individual's life.
Evidence for the tendency of rms to charge higher prices to women than to men for the same product
exists for several markets (Ayres and Siegelman, 1995; Goldberg, 1996; Fitzpatrick, 2017; Alesina et al.,
2013), but not the annuity market. This is due to the fact that providing evidence for unfair treatment of
women in the annuity market is particularly challenging because of gender dierences in life expectancy and
retirement age. Even if women and men had accumulated the same amount of pension wealth, women need
to cover more years with their pension savings. This translates into lower pension benets. Consequently,
a direct comparison across genders of annuity values will not determine whether or not annuity prices
are lower for men or women. This problem may be solved by obtaining sex-specic mortality tables and
computing the fair price of an annuity for both groups. However, even a direct comparison of longevityadjusted annuity prices can confound gender-based price discrimination with other factors (see Section
3).
In this study, I am able to overcome these limitations by leveraging the institutional features of the
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Chilean pension system.

An interesting feature of this system is that people must use an electronic

bidding system for annuities to access their pension savings (known as SCOMP). The system allows the
user to simultaneously receive oers from several rms in the market for the same standardised product.
Individuals can access the market through three dierent channels: a sales agent at a rm, an independent
nancial advisor, or directly. Although this system aims to guarantee a high level of transparency and
competition across rms, descriptive evidence shows that sales agents introduce distortions in the market
by providing biased advice that enhances the market power of the rms that the sales agents work for. I
am able to investigate whether there exists the tendency for rms to oer more unfairly priced annuities
to women than to men by comparing gender dierences in annuity prices between rms with and without
market power.
I use a unique dataset that consists of administrative individual-level data on all annuity oers received
by Chilean retirees for the 2011-2014 period. I analyse within-individual variation in annuity oers across
rms and show that the oer made by the sales agent's rm is priced higher than the average oer that
the same individual receives from other rms in the market for the same annuity product. Although this
is the case for both women and men, the magnitude of the eect is much larger for women. This result
is robust to using an alternative specication that exploits within-rm variation across individuals with
similar observable characteristics and shows that the mark-up that rms charge to those individuals who
access the market through one of their sales agents is larger for women than for men. This eect is driven
by highly risk-rated rms and persists for transaction prices.
My main analysis focuses on the rst round of oers that rms make before having any contact with
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the individual and using only observable individual characteristics that are transmitted by the system.

Therefore, my empirical strategy allows me to address any selection bias that might arise in the case of
self-selection of individuals across channels based on unobservable characteristics, such as negotiation skills
or mortality risk.
Moreover, my second specication exploits variation within rms and products across similar individuals
and allows me to exclude the possibility that the type of chosen annuity product or selected rm plays a
role in explaining the results.
Overall, this evidence is consistent with a theoretical framework in which rms steer consumer annuity
choices through distorted advice that is provided by sales agents. The extent of distortion depends on the
individual level of nancial sophistication because more sophisticated consumers are more able to evaluate
the quality of annuity oers. If women are believed to have less nancial literacy than men, then the sales
agent's rm will nd it protable to oer more unfair annuity prices to women than to men.
This paper is related to previous studies that document the presence of gender-based price discrimination

1

After the rst round of internal oers, the user can decide to enter a bargaining stage (see Section 2 for more details).
4

in dierent markets, such as the automobile market (Ayres and Siegelman, 1995; Goldberg, 1996), the
sports card market (List, 2004), the drug market (Fitzpatrick, 2017) and the credit market (Alesina et al.,
2013). These studies document a strong tendency for women to receive prices that are higher than those
received by men. Interestingly, larger dierences are found in initial prices, while nal prices are often
equivalent across gender.

Goldberg (1996) uses survey data on dealer discounts for the US car market

and nd that even though transaction prices do not dier by gender, women obtain (on average) larger
discounts and their purchases are characterised by higher variance. She hypotheses that women might have
more dispersed reservation values than men and that by learning about these dierences from previous
transactions, rms oer prices that are higher for women than for men to extract a rent from high-

2 Similar evidence exists for the Ugandan malaria drug market. Fitzpatrick

reservation value individuals.

(2017) shows that initial prices are higher for women than men; however, women negotiate (on average)
larger discounts, so that nal prices do not dier by gender. However, for the sports card market, List
(2004) shows that only experienced minorities are able to obtain nal oers that are statistically equivalent
to the nal oers received by their majority counterparts, while non-experienced minorities pay higher
transaction prices.

Finally, the only relevant study for the nancial markets focuses on credit markets

(Alesina et al., 2013) and shows that Italian female business owners pay higher interest rates than their
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male counterparts conditional to the same risk characteristics.

This paper also contributes to the literature that investigates the role of gender in annuitisation and
nancial choices and provides evidence for gender dierences in risk-aversion and nancial literacy. For
instance, Lusardi and Mitchell (2008) and Dwyer et al. (2002), provide evidence for a gender gap in
nancial knowledge, even conditional to the same age, education level, and income, which seems to also
aect nancial decisions. Women are found to take fewer risks in their retirement plans (Agnew et al.,
2003) or their mutual fund investments (Dwyer et al., 2002).

However, if the nancial knowledge of

nancial markets and investments is controlled in the regression, then the impact of gender on risk-taking
is signicantly smaller (Dwyer et al., 2002). Moreover, women are found to be less condent with their
nancial knowledge (Bucher-Koenen et al., 2017), which translates into seeking more external nancial
help or advice when compared to men (Barber and Odean, 2001). The importance of wealth, education and
nancial literacy in nancial decisions at retirement is also studied in Cappelletti et al. (2013) and Hurd
and Panis (2006). Cappelletti et al. (2013) nd that poor people annuitise less and are also characterised
by a higher elasticity of annuity demand to prices. Moreover, Hurd and Panis (2006) show that cash-out
rates are less common among men and older, well-educated and richer individuals, while workers with
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Further evidence for this hypothesis has been provided by List (2004), who use data on the willingness to pay from
bilateral negotiations in the sports card market.
3
Another related paper is Dobbie et al. (2020), which exploits bias against minorities in consumer lending in the UK.

5

4

short expected longevity are more likely to take a lump-sum.

Finally, this paper is related to the emerging literature on rms' obfuscation strategies (Carlin, 2009;
Carlin and Manso, 2011; Ellison and Wolitzky, 2012; Hastings et al., 2017; Fehr and Wu, 2021). Several
studies document that rms strategically exploit behavioural biases (E.G. overcondence, loss aversion,
inattention, confusion) by increasing the complexity of the product (Fehr and Wu, 2021) or of the price
structure (Carlin, 2009), through persuasive advertising (Hastings et al., 2017) or through distorted advice
(Foa et al., 2019; Guiso et al., 2022). This obfuscation allows them to charge prices above their marginal
costs, even in competitive markets (Gabaix and Laibson, 2006; Fehr and Wu, 2021). Less sophisticated
consumers are typicallly more aected by obfuscation and are more susceptible to rms' steering (Foa
et al., 2019; Guiso et al., 2022). This induces rms to not only use obfuscation strategies but also to price
discriminate between naive and sophisticated consumers (Kosfeld and Schüwer, 2017).

Bucher-Koenen

et al. (2021b) and Bhattacharya et al. (2020) show how rms might use gender to predict the level of
nancial sophistication of the individual.
The contribution of this paper to the literature is threefold. First, it provides new insights into the
functioning of the annuity market by analysing one of the most sophisticated annuity markets and by
highlighting the important role of nancial intermediaries in explaining individual annuitization choices.
Second, it identies the existence of gender-based price discrimination in a more convincing way. Unlike
previous studies, I have at my disposal the entire sample of oers (not only accepted oers) that are
received by Chilean retirees, so I am able to exploit individual xed-eects and address omitted variables
bias.

5 Finally, the Chilean annuity market provides a testing ground to examine the relationship between

the level of competition in the market and gender-based price discrimination.

My ndings show that

distorted advice can be a source of market failure, which increases market prices above marginal costs and
allows rms to charge higher prices to women. This has important policy implications for the design of
pension systems that aims to reduce or at least avoid increasing existing gender inequalities in pension
benets. This shows that the role of the intermediaries should be better regulated in annuity markets and
calls for policy interventions that aim to improve nancial literacy.
This paper is organised as follows. Section 2 presents an overview of the Chilean pension system and
describes the dataset. Section 3 presents a theoretical framework to explain how the channel for market
access can aect market prices and price dierences across gender. Sections 4 and 5 present the empirical
strategy and summary statistics for the sample, respectively.
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Section 6 presents the results.

Finally,

Other interesting papers on adverse selection in the annuity annuity market are Friedman and Warshawsky (1990);
Brugiavini (1993); Illanes and Padi (2019). Specically, Illanes and Padi (2019) use the same dataset that I use in this paper
and estimate a exible demand system for annuities built on top of the consumption-savings model.
5
The dataset does not include oers made through an auction (see Footnote 13), which represent less than 0.1 percent of
the sample of oers.
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Section 7 draws a conclusion.

2

The Institutional Context: The Chilean Pension System

The Chilean pension system is based on two pillars.

The rst pillar consists of a non-contributory,

publicly nanced, means-tested PAYGO system. The second pillar consists of the Pension Fund Manager
programme, which is a nationally dened-contribution scheme. Individuals contribute 10% of their income,
and the normal retirement age is 65 for men and 60 for women. At retirement, they can decide to gradually
withdraw their pension benets or purchase a life annuity.

If they choose the programmed withdrawal

option, then funds remain in the individual account and are paid by PFAs (Administrators of the Pension
Funds) through a decreasing pension until the funds are depleted. In the case of an annuity, the individual
receives a real constant pension payment from an insurance company until their death.
Since 2004, workers must use an electronic quotation system, known as SCOMP, to access their
accumulated pension savings.

6.

The electronic market can be accessed directly by the individual at

a PFA or through an intermediary, such as a sales agent who works for a specic rm or an independent
nancial advisor.

7 After accessing the market, individuals indicate the retirement products that they are

available to purchase (E.G. , immediate life annuity, temporary income with a deferred life annuity, an
immediate life annuity combined with a programmed withdrawal, a programmed withdrawal) and the

8 They also provide the system with the

length of the guarantee period or deferral period if this applies.

following information about the individual: age, sex, marital status, presence of beneciaries, pension
account balance and pension type. Upon receiving the information, rms can decide whether or not to
make an oer to a specic individual and then eventually provide a quotation for some or all of the annuity
products that an individual is able to purchase.

9 Firms dier in terms of the risk-rating class that they

belong to, which measures their risk of default. Only rms with a good risk-rating (higher than BB+) can
access SCOMP. Therefore, the average risk of bankruptcy of the rms in the market is quite low.
I will refer to this rst round of oers as

internal

10

oers. Once received, the worker can then accept

6
The only requirement for using the market is that the total pension wealth needs to be large enough to nance a pension
that is at least equal to the Minimum Pension Guaranteed.
7
With the same certicate of balance, an individual can make up to three consultations in the system.
8
Annuity contracts for married individuals are regulated to be joint annuities.This is only the case for married women
after 2007. A joint annuity is an annuity that continues to make regular payments as long as one spouse lives. While the
annuitant is still alive, the annuity is paid at the full level. After the death of the annuitant, if the spouse is still surviving,
then they receive 60% of the previous level.
9
There is no regulation impeding price discrimination based on any of the characteristics rms observe through SCOMP.
Moreover, rms do not observe oers made by the other rms in the market they make the rst round of oers simultaneously.
Furthermore, rms do not observe whether the individual is accessing SCOMP with the help of an independent nancial
advisor or a sales agent from a dierent rm. Certainly, the sales agent's rm knows this to be the case.
10
In addition, in the case of bankruptcy, the government subsidises a minimum pension.
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one of the alternatives, make a new query in the system, request an auction,

11 request an external oer,

or decline all oers and go back to the market at some point in the future. In the case of an external oer,
the individual enters a bargaining stage and asks one or more insurance companies who had previously
made an internal oer to make a new oer. External oers cannot be lower than the respective initial
oers. Upon receiving the external oers, the individual can choose either to buy a product from the nal
choice set (which includes internal and external oers) or decide to delay retirement.
All annuity oers received by those who consult an intermediary are net of commission, which is
equal to up to 2% of the retiree's pension wealth. In the case of an independent nancial advisor, the
intermediary gets paid in any event. In contrast, in the case of a sales agent, the payment is required only

12 Therefore, in the latter case, if the

if the individual purchases the annuity from the sales agent's rm.

individual decides to buy the annuity from a rm, which is not the sales agent's rm, then the accepted
oer will increase by the value of the commission.
Figure A.2 illustrates how the system works.

2.1 Data
I use administrative individual-level data concerning of all the requests, quotes, and annuity choices for
the entire population of individuals entering SCOMP from 2011 to 2014.

13 This dataset includes a rm

identier and information about bids, as well as contract and rm characteristics.

Moreover, for those

individuals who decide to retire, I observe the date of birth, gender, wealth, municipality of residence, and
beneciaries. I restrict my analysis to annuity oers for an immediate life annuity (namely, an annuity
without a deferral period and involving no withdrawal) and focus on individuals who are within 5 years
from the normal retirement age (61-69 for men; 56-64 for women).

11

14 Moreover, I exclude those individuals

If the individual requests an auction, then all of the insurance companies bid against each other again. The individual is
obliged to purchase the highest oer that they receive. Less than 1% of individuals ask for an auction. Oers made through
auctions are not included in the dataset at my disposal.
12
Specically, an independent nancial advisor receives a commission equal to a maximum of 1.2% of the retiree's fund
if the individual opts for the programmed withdrawal option and receives a commission equal to up to maximum 2% if the
individual buys an annuity, regardless of which rm is providing the annuity. Note that the system was reformed in November
2008. Before the reform, the maximum commission for annuities was 2.5% for both types of intermediaries, and there was
no commission in the case of the programmed withdrawals option.
13
Although the data are available starting from 2004, I begin my sample in 2011 because two reforms regarding the amount
of commissions and join annuities for couples were implemented in 2007 and 2010, respectively. No reform took place in the
2011-2014 period.
14
I decided to focus only on immediate life annuity oers because comparing the values of the oers across rms for deferral
annuities would be less accurate given that the oer may dier in two dimensions: the income received during the deferral
period and the monetary value of the annuity received afterwards. Oers for immediate life annuity represent half of oers
in my sample. Although I focus only on oers for immediate life annuities, I use data for the entire sample of individuals
(each individual requests oers for both types of annuity products).
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who are entitled to disability pensions and requests and oers made to beneciaries from my sample. My
nal dataset consists of 86,000 potential retirees and around 4 million annuity oers.

2.2 Annuity Prices
For each annuity oer in my sample, I compute the corresponding price of the annuity. The conventional
measure used by economists to determine the price of an annuity is the Money's Worth Ratio (MWR),
which is the expected present discounted value of annuity payments divided by the initial premium. One
minus the MWR represents the price of the annuity.
The MWR for a single annuity is dened as follows:

M W Ri =

Ai
P

12(w−x)

X
t=1

t px
(1 + it )t

Ai is the monthly payment of the annuity oer received by individual i, x is the age of the individual,
w is the ultimate age in the mortality table, t px is the probability that the individual aged x is still alive
at time t, it is the interest rate used for discounting future payments, P is the premium paid to the life
15 In the case of guarantee periods, p assumes value 1 for the period covered by the
insurance company.
t x
Where

guarantee.
Similarly, for a joint annuity, the MWR is dened as:

Ai
M W Ri =
P

12(w−x)

X

t px

t=1

+ 0.6t (1 − px )t py
(1 + it )t

where t py indicates the death probability of the wife/husband and all the variables are the same as
before.

For the survival probabilities, I use the 2014 mortality tables provided by Superintendencia

de Pensiones, the Chilean pension supervisor, which consists of sex-specic period-tables based on the
pensioner mortality data. Finally, in line with most other studies, I use the interest rates on central bank
bonds as discount rates. Specically, the data are obtained by the yield curve of indexed central bank
bonds at 5-10 and 20 years.

I increase the risk-free discount rate by 0.5 pp to account for the higher

returns obtained by the insurance companies from their investments. An annuity is considered to be fairly
priced when the MWR is equal to 1.

15

For those who consult an intermediary, Ai is the net value of the annuity (i.e. , after the deduction of the commission).
The commission is deducted by the insurance companies from the individual pension wealth before making the oer (see
Section 2).
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3

Theoretical Framework and Predictions

In this section, I present a stylised theoretical framework, that rationalizes my empirical strategy, and
captures key features of rms and consumers behaviour in the Chilean annuity market.

The intuition

behind this framework is similar to that in Hastings et al. (2017) and Guiso et al. (2022), who analyse the
eect of the sales force and distorted advice on market prices, respectively. Specically, the key insight
that I build on is that sales agents may introduce obfuscation in the market and that this obfuscation
might represent a type of market failure that brings market prices above marginal costs even in competitive
markets.
Consider a standard model of insurance with

N

risk neutral rms, who oer a single annuity product

16 There is a continuous stream of consumers with unit mass.
and compete in prices (Einav et al., 2010).
Each consumer demands at most one annuity product. The consumer's willingness to pay is denoted by

u ∈ [0, ū]

, with smooth

lowest price,

pmin .

G(u).

If the consumer decides to buy the annuity, then they will buy it at the

The consumer will only buy the annuity if

Z
Q = Q(p) =

u > pmin .

Industry demand is:

ū

f (u)du.

(1)

p
The expected monetary costs associated with selling the annuity to an individual with willingness to pay
equal to

u

is

c(u) ≥ 0.

The average (expected) costs curve in the market is given by the costs of the

sample of individuals who endogenously choose to buy the annuity and is equal to:

1
AC = AC(p) =
Q(p)

Z

ū

c(u)f (u)du.

(2)

p

The industry marginal cost is equal to the derivative of the industry total cost with respect to the quantity,
at price p, and is denoted with

c(p).

I assume that there is no selection in the market (i.e. the consumer

willingness to pay is not correlated with cost) and that

π(p) = Q(p)(p − AC(p)) = Q(p)(p − c)

c(p) = AC(p).

The industry prot is then:

(3)

16
In the annuity market, individuals request oers for several annuity products (see Section 5). However, it is outside the
scope of this paper to model the choice across retirement products. Given that individuals receive several oers for the same
standardised annuity product, I assume that there are several markets, one for each annuity product.
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A. Market Without Sales Agents
In a competitive market with free entry, rms cannot escape the "zero-prot trap (Bertrand competition).

17 Under regularity conditions the equilibrium price exists and equalises the (expected) marginal costs:18

π(p∗ ) = 0 ⇒ p∗N SA = AC(p∗) = c

(4)

The Chilean annuity market, which is characterised by a medium numbers of rms, low entry barriers
and no search costs, in the case of no sales agents, is similar to this market.

B. Market With Sale Agents
Without departing from the canonical model, I now introduce distortions in such a competitive market. A
key feature of the Chilean market is that the interactions between rms and consumers might be mediated
by sales agents.

19 Consumers choose whether or not to opt for a sales agent before accessing the annuity

market and receiving oers. In line with Guiso et al. (2022), I assume that rms use sales agents to steer
consumer choices. Sales agents are a type of intermediary who works for a specic rm and attempts to
sell annuities from that rm. They introduce noise into the price evaluation of the products by lowering
the consumers' price sensitivity or, alternatively, by inducing them to care more about the non-price
attributes of the product, in line with Hastings et al. (2017). Although rms do not observe whether or
not the individual accesses the market through a sales agents, they do know when the individual accesses
the market through one of their sales agents.
I assume that individuals dier in the level of nancial sophistication as in Kosfeld and Schüwer (2017).
They can have a high level of nancial sophistication (θ̄ ) or a low level of nancial sophistication (θ ). The
two levels are equally likely in the population. Firms do not observe

θi ,

they only observe a signal that

partitions that set of consumers into two subsets of equal size, which is indexed by
previous experience, sellers classify consumers with
those with

s=f

s=m

s ∈ [f, m].

Given

as high nancial sophisticated individuals and

as low sophisticated individuals. With probability 1-γ , sellers erroneously classify a high

sophisticated individual as a low sophisticated individual, with

γ ∈ [0, 1]

Also suppose that rms dier in their risk-rating. There are sellers with high risk rating (r̄ ) and sellers
with low risk rating (r ).

17

This happens because if a rm sets a price above the marginal cost, then another rm can oer a lower price and serve
the demand in the entire market (Bertrand competition).
18
The two regularity conditions are that the marginal cost curve crosses the demand curve at least once and it is protable
for sellers to provide insurance to those with the highest willingness to pay (Einav et al., 2010).
19
I do not model the case of independent nancial advisors because there is no evidence that this type of intermediary
introduces distortions in the market.
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I assume that the level of nancial sophistication of the individual and the non-price component of the
product (the risk-rating of the rm) do not aect consumer demand or the seller's behaviour in the case
of no sale agents.

20 However, they become important in the presence of sales agents, when those a lower

level of nancial sophistication are more susceptible to distorted advice.
In the market with sales agents, consumer
for rm

j,

will accept the oer from the rm

j

i,

who accesses the market through a sales agent working

if :

ui − λij pj + δij >= ui − pk
for any

λij

k = 1..N ̸=

j and with

(5)

λij ∈ (0, 1]

and

δij >= 0.

represents the variation in the price sensitivity of consumer

i

introduced by the sales agent. The

idea is that the cost sensitivity declines in the presence of sales agents is in line with models in which
agents provides incorrect information or otherwise obfuscate costs (Gabaix and Laibson, 2006; Carlin,
2009; Ellison and Fisher Ellison, 2005).

Moreover,

δij

accounts for the utility deriving from non-price

attribute of the product and is consistent with the idea that sales agents might persuade consumers to
care more about the nonprice attribute of the annuity product compared to its price (Hastings et al.,

λij and δij depend on θi : λij =λθj and δij = δθj if the individual
of nancial literacy and λij =λθ̄j and δij = δθ̄j if the individual i has a high level of
with λθ̄j > λθj and δθj > δθ̄j . Namely, I assume that in the presence of sales agents the

2017). As discussed earlier I assume that

i

has a low level

nancial literacy,

price sensitivity is higher for individuals with a higher level of nancial literacy and that individuals with
lower nancial literacy derive higher utility from the non-price attributes of the annuity.
Finally, I assume that

δj > 0

for highly rated rms (r¯i ) and

δj = 0

for low-ranked rms (ri ).

21 This

suggests that consumers are now willing to pay a premium to buy the annuity from their sales agent's
rm (rm

j)

and the premium will be larger for low nancial sophisticated individuals than for high

sophisticated individuals.
Because the other rms in the market (∀k

̸= j)

do not observe how the individual accesses the market,

they will continue to behave as they do in the case of no agents and charge a price equal to the marginal

SA = c per k ̸= j ).
= p∗N
p∗SA
k
k
c+δij
rm j if pij <=
λij when j belongs
low risk-rating class (r ).
cost (

From this, it follows that the individual will accept the oer from
to a high risk-rating class (r̄ ) and

20

pij <=

c
λij when

j

belongs to a

The intuition behind this is that because SCOMP provides the consumer with a report where all of the oers are ranked
according to their monthly payout, in the absence of sales agents, even individuals with a low level of nancial sophistication
are able to identify the best oer. Moreover, because the risk of default of rms in the market is very low (see Section 2), in
the absence of sales agents consumers do not put any weight on the risk-rating of the rm and only care about prices when
they compare oers.
21
The intuition is that when rms belongs to a low risk-rating class, their sales agents cannot induce consumers to pay a
premium for the nonprice attribute of the rm.
12

Consequently, rm

j

will increase market prices above marginal costs to set prices equal to the

maximum willingness to pay of the individual.
signal

s ∈ [f, m]

Because

c+δθj
λθj

>

c+δθ̄j
c
λθ̄j , as well as λθj

>

c
λθ̄j , if the

is a good predictor for the level of nancial sophistication of the individual, namely if

1-γ is small, then rm

j

will tend to charge higher prices to

f -consumers

than to

m-consumers

(proof in

appendix).
Several studies have shown that women have a lower level of nancial literacy and less condence in

22

their nancial abilities when compared to men (Fonseca et al., 2012; Bucher-Koenen et al., 2017, 2021a).

Therefore, we can assume that, in the annuity market, women represent the f-type in the model, while
men represent the m -type. Hence, the main prediction of the model is that women accessing the market
through a sales agent will receive higher annuity prices than men from the rm that their sales agents
works for.
However, in this context, it is not straightforward to test whether annuity prices are higher for women
than for men.
expectancy.

This happens because in the annuity market, women and men dier in terms of life

Therefore, given the same level of pension wealth, a fair annuity should provide a lower

monthly payout to women than to men. To calculate annuity prices, I use gender-specic mortality tables,
which take into account gender dierences in life expectancy. However, their estimates might remain biased
due to other factors. The publicly available mortality tables are constructed using data from pensioners.
Consequently, they are representative of the population who is eligible to access SCOMP.

23 However,

while only one mortality table exists for men, which includes pensioners who can aord an annuity and
male survivor beneciaries, two distinct mortality tables exist for women  one for pensioners and one for
beneciaries (SP, 2014).

24 This makes the two tables inconsistent across gender.25 Moreover, the tables

do not allow control for selection into annuitisation, which can dier between men and women, and do

26 As a result, a direct comparison of annuity prices across gender is not

not distinguish by marital status.

enough to determine the presence of gender-based price discrimination.
I overcome this limitation by testing four other predictions derivable from the model discussed earlier,

22

For Chile, see Moure (2016); Espinoza-Delgado and Silber (2022).
People eligible to access SCOMP are those who have enough pension savings to nance an annuity above the amount of
the Basic Solidarity Pension.
24
This dierence is motivated by the fact that before 2008 male spouses were not entitled to survivors' benets unless they
were disabled, unlike their female counterparts. Thus, there is not much data on male survivor beneciaries to calculate a
dierent table for them. After 2008, all annuity contracts for married individuals (both women and men) have been regulated
to be joint annuities.
25
Since the life expectancy of annuitants has been found to be higher than the average life expectancy in the population
(Finkelstein and Poterba, 2004), the life expectancy estimates for men are likely to be biased downward because beneciaries
might come from groups with higher mortality risks.
26
If, for instance, dierences in life expectancy between annuitants and not-annuitants and between married and unmarried
individuals are larger for men than for women, then this might aect the estimates of the annuity price dierently by gender.
23
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which focus on gender dierences in the markup charged by the sales agent's rm rather then on a mere
comparison of annuity prices across gender. In the Appendix B, I discuss the Propositions from which
these predictions derive and I provide the proof for each proposition.

Prediction 1 :

For those individuals who access the market through a sales agent, the average dierence

between the price of the oer made by the sales agent's rm and the average price of the other oers
received by the same individual (for the same annuity product) will be larger for women than for men.

Prediction 2 :

For those individuals who access the market through a sales agent, gender dierences in the

markup charged by the sales agent's rm (compared to the average oer received by the other rms in
the market) will be larger when the rm belongs to the highest-risk rating class (AA+) when compared
to the case in which the rm belongs to a lower risk-rating class.

Prediction 3 :

The price that a rm will charge to those individuals who access the market through one

of its sales agents will be larger than the price that the same rm will charge to similar individuals who
do not access the market through one of its sales agents. These dierences in prices will larger for women
than for men.

Prediction 4 :

Gender dierences in the markup that a rm will charge to those individuals who access

the market through one of its sales agents (compared to the the price that the same rm will charge to
similar individuals who do not access the market through one of its sales agents) will be larger when the
rm belongs to the highest-risk rating class (AA+) when compared to the case in which the rm belongs
to a lower risk-rating class.

4

Empirical Strategy

In this section, I present the empirical specications that I will use to test the four predictions that are
discussed earlier.
I use the entire sample of

internal

oers that were made through SCOMP To test the rst two

predictions of the model (Predictions 1-2), I compare dierences in the value of the oers across rms
within individual and product.

27 Specically, I am interested in the dierence between the oer made by

the sales agent's rm and the average oer that the same individual receives for the same annuity product
from the other rms in the market. I focus only on those individuals who access the market through a
sales agent and specify a reduced-form relationship between the value of the oer and its determinants,
as follows:

Yijt = α + φ1 AgentF irmj + φ2 AgentF irmj ∗ F emalei + Y eart + ni + εijt
27

Internal oers are oers that a rm make through SCOMP before any contact with the individual.
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(6)

where
works

AgentF irmj represents a dummy for the oer that is made by the
for, while F emalei is a dummy for women. Y eart indicate dummies

rm that is the sales agent
for the year. Finally,

ni

are

individual-consultation-product xed eects, which allow me to compare oers that the same individual
receives at the same consultation for the same pension product. To do so, I will control for the fact that
the selection into channel for market access might be dierentially informative across genders of other
unobservable characteristics of the individual (E.G. mortality.)

28 Standard errors are clustered at the

individual level.
The dependent variable can be: a) the rank of the oer relative to other oers received by the same
individual for the same product and at the same consultation; or b)the MWR of the oer.

29

To test Prediction 2, I include in the model a dummy variable that is equal to 1 for those individuals
accessing the market through a rm in the highest risk-rating class (AA+) and its interactions with my
variables of interests,

AgentF irmj , F emalei , AgentF irmj ∗ F emalei .

In a further specication, I use rm-year xed eects instead of individual-product xed eects and
compare the oer that a rm makes to individuals accessing the market through one of its sales agents
with the oer that the same rm makes to other individuals with similar characteristics. In doing so, I
test Predictions 3-4. The form of the specication is as follows:

M W Rijckrt =α + φ1 Agentj + φ2 N oInterj + φ3 AgentF irmj +
+ φ4 Agentj ∗ F emi + φ5 N oInterj ∗ F emi + φ6 AgentF irmj ∗ F emi +

(7)

+ P roductk + N unConsc + nrt + δXit + εijckrt
where

Agentk

and

N oIntermediaryk

represent dummies for those who access the channel through a

sales agent and for those who access the market directly, respectively. The omitted category consists of
those who consult an independent nancial advisor, who, according to some preliminary evidence (see
Section 5), are those who obtain the lowest annuity prices.

P roductk

AgentF irmk

is dened as before. Moreover,

represents dummies for the type of pension product purchased and

N unConsc

denotes dummies

for the sequential number of consultation. A vector of individual characteristics including pension wealth,
dummies for the number of years from or after the normal retirement age

28

30 , for the presence of children,

The xed-eects also include the sequential number of the consultation because individuals can access the market more
than once.
29
Specically, the rank variable is constructed by ordering all of internal oers that an individual receives for the same
product according to the monthly pay-out of the corresponding annuity. The oer that provides the highest monetary value
has the lowest rank.
30
For instance, because the NRA for women is 60, the variable would be equal to 5 for a woman who is 65 years old, while
while it would be equal to -1 for a woman aged 59. I use this variable rather than the age of the individual because this
variable is consistent across gender.
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31 , is also included and denoted

for the number of beneciaries, for old age retirees, for the age of the spouse
with

Xit .32

Finally, the rm-year xed eects,

nrt ,

allow me to compare annuity oers made by the same

33

rm in the same year. Standard errors will be clustered at the individual level.
As before, I then interact the the

AA+ dummy with my variables of interest to investigate heterogeneity

in the eect by risk-rating of the rm making the oer and test Prediction 4.

5

Descriptive statistics

Before presenting the results of the empirical strategy, in this section, I report summary statistics and
discuss stylised facts on the annuity choice.
Table 1 provides summary statistics on the characteristics of individuals who access SCOMP. The
table reports that women represent 43% of the sample; pension savings, on average, amount to 99.000
dollars; 98% of the individuals are old-age retirees, and 71% of the sample consists of married individuals.
It also shows that half of the individuals rely on professional advice. Specically, 31% of the individuals
consult a sales agent, while 17% consult an independent nancial advisor. The remaining people access
the market directly.

34 This evidence suggests that the annuity decision does not appear to be a simple

task. SCOMP produces a 10 page-long report and the comparison about annuity payments under dierent
pay-out structures is not straightforward. Individuals might not be fully informed about the functioning
of the market, or they might not have enough nancial literacy to make this decision by themselves.

31

35

The dummies are equal to 0 for unmarried individuals.
I do not control for the location of residence of the individual because I want to control only for those variables used by
rms to price annuities and rms do not observe this variable when they make their rst round of oers through SCOMP.
However, including a dummy for the region of residence of the individual does not aect the results.
33
The low number of rms (16) does not allow me to use a two-way cluster at the individual and rm level. As discussed
in MacKinnon and Webb (2018), inference based on cluster-robust standard errors in linear regression models (even using
the wild cluster bootstrap) fail when the number of treated clusters is very small, especially in a multi-way clustering
(Cameron and Miller, 2015) where the wild-bootstrap approach dramatically over-reject or under-reject (Roodman et al.,
2019). Cameron and Miller (2015) (page 32) argues that there is no ideal approach to deal with multi-way clustering and
few clusters and adds that a potential solution is to add sucient control variables to minimise concerns about clustering in
one of the ways and then use a one-way cluster robust approach on the other way. Therefore, following Cameron and Miller
(2015), I include rm-year xed eects and cluster robust standard errors at the individual level.
34
Figure A.3, in the Appendix, reports the share of individuals by channel for market access, in each decile of pension
wealth, for women and men. As pension wealth increases, the share of individuals accessing the market through an advisor
increases, while the share of those entering through a sales agent decreases. This holds for both women and men.
35
The issue of selection bias by channel is investigated in Table A.1 and A.2. Table A.1 presents the estimates of a multiple
logit for the probability of accessing the market through an intermediary and suggests that women are slightly more likely
than men to access the market through a sales agent (columns 1-2) and they seem to prefer sales agents who work for rms
in the highest risk rating class (column 3). Table A.2 estimates Equation 2 using several retiree observable characteristics as
outcomes. The results show that although the dierence in age, savings and probability of being married between those who
access the market through an intermediary and those accessing directly is larger for women than for men, the selection across
types of intermediaries (sales agent vs independent nancial advisor) does not operate dierently by genderthe coecient
32
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Table 1: Summary statistics: Individuals

Variable

Mean

0.43

0.50

86,188

Age

63.65

2.46

86,188

Female

Pen Savings

Sd Number individuals

99098

70777

86,188

Married

0.71

0.45

86,188

Child

0.12

0.33

86,188

Old-Age Retirees

0.98

0.16

86,188

Channel: Sales Agent

0.31

0.46

86,188

Channel: No Intermediary

0.52

0.50

86,188

Channel: Ind. Finacial Advisor

0.17

0.37

86,188

Notes. The table reports summary statistics for the individuals accessing
SCOMP. While Panel 1 regards the entire sample, Panel 2 focuses only on
those who decide to purchase an immediate life annuity. Pension savings are
expressed in US dollars. Years: 2011-2014.

Table 2 provides summary statistics on annuity oers. This table shows that, on average, individuals
receive oers from 10 rms for each pension product they are willing to purchase.

36

Since individuals, on

average, request oers for 9 annuity products, they receive in total around 90 oers. Oers received for
the same product dier only in terms of price and the risk-rating class of the rm making the oer.

37 The

average length of the guaranteed period requested is 130 months. No large dierences exist across gender.
Finally, the table shows that rms mark up (on average) by 6-10% over the actuarially fair annuity the
average Money Worth's Ratio of the annuity oers is 0.94 for women and 0.90 for men. Although it is
higher for women than for men, as discussed in Section 3, a comparison of the MWR across gender is
not possible, as the gender-specic mortality tables used to calculate the MWR are not consistent across
gender. For both women and men, the average MWR for accepted oers is more than 1pp higher than for
initial oers.
Figure 1 analyses the dierences in the cumulative distribution of the Money Worth's Ratio across
channels for market access.

38 This gure shows that those who access the market through a sales agent

pay higher transaction prices when compared to the other two groups of individuals, while those who

of Female*Agent dummy is never statistically signicant.
36
I observe, in total, 16 rms operating in the annuity market, which dier in terms of the risk rating class that they
belong to. Figure A.4, in the Appendix, shows the distribution of rms by risk-rating class.
37
Figure A.5 analyses the average dierence in the pay-out of the annuity between the oers that an individual receives
for the same product. The annuity oers are ranked according to their monthly payout. This gure shows that, for instance,
the 3rd highest oer is, on average, 1 percent point lower than the best oer received.
38
To make the sample of individuals more homogeneous, this gure focuses only on those who retire at the statutory age,
which is 65 years for men and 60 for women.
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access the market directly pay the lowest transaction prices. The last result can be simply explained by
the fact that in the case of no intermediary, people do not pay any commission, which is deducted from
the individual's pension wealth before computing the pay-out of the annuity. Therefore, they pay lower
prices compared to the other two groups of individuals conditional to the other variables.

Meanwhile,

the dierence across those who access the market though a sales agent and those who access through an
independent nancial advisor can be explained by the dierent incentives of the two types of intermediaries
(see Section 2). While advisors have an incentive to recommend the best annuity oer, the advice of sales
agents is likely to be biased towards the oer that is made by their own company because this option is
more more lucrative to the agent.

39

Table 2: Summary statistics: Annuity oers

Variable

Panel 1: All Oers

Mean

Sd

N

N oers

Men

10.2087

3.0084

48,948

N oers

Women

10.8751

2.9838

37,240

N oers

Total

10.4962

3.0159

86,188

Guaranteed Months

Men

129.0998

88.8741

2,326,236

Guaranteed Months

Women

131.3278

88.9684

1,917,780

Guaranteed Months

Total

130.1086

88.9237

4,243,906

MWR

Men

0.9009

0.0536

2,326,236

MWR

Women

0.9451

0.0331

1,917,780

MWR

Total

0.9209

0.0505

4,243,906

MWR (accepted oers)

Men

0.9122

0.0542

15,585

MWR (accepted oers)

Women

0.9601

0.0343

12,208

MWR (accepted oers)

Total

0.9332

0.0523

27,793

Notes. The table shows the mean, the standard deviation and the number
of observations for the following variables: number of internal oers
received per product, monthly payout, length of the guaranteed period
of the oers, and the MWR of the annuities, number of external oers
received by an individual per a specic product, the percentage increase
in the monetary value of the annuity oer negotiated outside SCOMP.
While Panels 1 regards the entire sample, Panel 2 focuses only on those
who decide to purchase an immediate life annuity. Pension savings are
expressed in US dollars. Years: 2011-2014.

39
This hypothesis is conrmed by Figure A.6, which shows that most of those who access the market through an agent
accept the oer that is made by the sales agent's rm. Moreover, Table A.3 analyses whether there are gender dierences in
the probability of accepting an (immediate) annuity oer. This table shows that women are more likely than men to accept
an annuity oer (column 1) and have stronger preferences for the risk-rating of the rm (column 2).
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Figure 1: The Cumulative Distribution of MWR by Channel and Gender
(a) Women

(b) Men

.8
.6
.4
.2
0

0

.2

.4

.6

.8

1

Cumulative of MWR

1

Cumulative of MWR

.8

.85

.9
Agent
Advisor

.95

1

1.05

1.1

.8

No Intermediary

.85

.9
Agent
Advisor

.95

1

1.05

1.1

No Intermediary

Note. The gure shows the cumulative distribution of MWR by channel for market access and gender. The
sample consists only of accepted annuity oers. The Money Worth Ratio (MWR) is the discounted monetary
value of the benet payments of the annuity divided by the initial premium cost. To make the sample more
homogenous, the gures is obtained using only data for individuals at the statutory retirement age (65 for men,
60 for women).

6

Results

6.1

Internal

Oers

In this section, I present the results of Equations 1 and 2.
The estimates of Equation 1 are reported in Table 3. Given that the aim of the rst part of the analysis
is to compare the value of the oer made by the sales agent's rm to the average oer received by the same
individual from the other rms in the market, for the same product, the sample focuses only on those who
access the market through a sales agent.
This table shows that, for both women and men, the oer that an individual receives from the sales
agent's rm is worse than the average oer received. This holds whether I consider simply the rank of
the oer or its Money Worth's Ratio: the coecient of the

AgentF irm

variable is positive in column 1

40 Even more interesting is that the eect seems to be larger for women. The
and negative in column 2 .
coecient of the interaction term between the variable of interest and the dummy for women (AgentF irm∗

F emale)

is statistically signicant and positive in column 1, and negative in column 2. Specically, the

result indicates that the MWR of the oer that the individual receives from the sales agent's rm is, on
average, 0.52 pp lower (0.57% in percentage terms) than the average oer received for the same product

40

The oers are ranked according to their monthly pay-out. So the highest the rank, the lowest the payout.
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Table 3: Internal Annuity Oers, Individual FE, Channel: Sales Agent

All

AgentFirm
Female*AgentFirm

Rank Oer

MWR

Rank Oer

MWR

(1)

(2)

(3)

(4)

1.198***

-0.515***

0.105***

-0.164***

(0.024)

(0.011)

(0.020)

(0.009)

0.260***

-0.050***

0.208***

-0.046***

(0.036)

(0.018)

(0.030)

(0.014)

6.188

92.103

6.188

92.103

1,539,010

1,539,010

1,539,010

1,539,010

0.014

0.027

0.376

0.409

143,910

143,910

143,910

143,910

✓
✓

✓
✓

✓
✓
✓

✓
✓
✓

Average y
Observations
R-squared
Number of idgroup
Year FE
Indiv-Consultation-Product FE
Firm FE

Dependent variables: Rank of the oer (column 1,3), Money Worth's Ratio*100
of the annuity oer (column 2,4).

Sample: All internal annuity oers made to

individuals accessing the market through a sales agent.
women, while

AgentFirm

Female

is a dummy for

is a dummy for the oer made by the sales agent's rm.

Robust standard errors clustered at individual level in parenthesis. *** p<0.01,
** p<0.05, * p<0.1

from the other rms in the market(column 2).

The mark-up charged to women is 10% larger when

compared to men's one. Despite the small magnitude of the coecient, this eect corresponds to a large
amount of money as it applies to the entire pension wealth.
Since the specication includes individual-product xed eects, the results cannot be driven by gender
dierences in the type of products for which individuals request oers (i.e., with respect to the guaranteed
period) or by the fact that the selection into channel might be dierentially informative of mortality across
genders. In such cases, all of the oers received from women should be higher priced, while my variable of
interest allows me to capture the mark-up charged by the sales agent's rm over the average oer received
by the same individual for the same product.
However, a possible confounding factor might be that women are more likely than men to access the
market through rms that give worse oers (E.G, for those more highly rated/prestigious or who spend
heavily in advertising). To investigate this possibility, I proceed as follows. First, I include rm-year xed
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eects in Equation 1. The results in Table 3, columns 3 and 4, show that this does not aect my results.
Then, I analyse how the eect changes with the risk rating of the rm aliated to the sales agent.
Table 4: Heterogeneity by Risk-Rating Class
Internal Annuity Oers, Individual FE, Channel: Sales Agent

All

AgentFirm
Female*AgentFirm
AgentFirm*AA+
Female*AgentFirm*AA+

Average y
Observations
R-squared
Number of idgroup

Rank Oer

MWR

Rank Oer

MWR

(1)

(2)

(3)

(4)

0.441***

-0.236***

0.130***

-0.116***

(0.031)

(0.014)

(0.028)

(0.012)

0.071

-0.008

-0.016

0.016

(0.046)

(0.022)

(0.039)

(0.018)

1.826***

-0.672***

-0.061

-0.115***

(0.045)

(0.023)

(0.043)

(0.021)

0.440***

-0.097***

0.538***

-0.147***

(0.068)

(0.035)

(0.061)

(0.030)

6.188

92.103

6.188

92.103

1,539,010

1,539,010

1,539,010

1,539,010

0.022

0.035

0.376

0.409

143,910

143,910

143,910

143,910

✓
✓

✓
✓

✓
✓
✓

✓
✓
✓

Year FE
Indiv-Consultation-Product FE
Firm FE

Dependent variables: Rank of the oer (columns 1,3), Money Worth's Ratio*100
of the annuity oer (columns 2,4).

Sample: All internal annuity oers made to

individuals accessing the market through a sales agent.
women, while

AgentFirm

Female

is a dummy for

is a dummy for the oer made by the sales agent's rm.

Robust standard errors clustered at individual level in parenthesis.

Table 4 reports the estimates for an equation similar to Equation 1 that also includes a dummy
for those individuals who access the market through a rm in the highest risk-rating class (AA+) and

AgentFirm, Female, AgentFirm*Female ). According
to this table, the coecient AgentFirm*Female*AA+ is statistically signicant and negative, while the
coecient of AgentFirm*Female is close to 0. This means that gender dierences in the choice of the sales
its interaction with the three variables of interest (

agent's rm cannot explain the results and that the eect is larger among those individuals who access
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the market through a rm in the highest risk-rating class. These two sets of results verify Predictions 1
and 2.
In Tables 5, I exploit my second specication, which looks at within-rm variation across individuals.
Columns 1-2, only focus on those who consult a sales agent, while columns 3-4 extend the analysis to the
entire sample. The results show that rms oer relatively lower oers to those individuals who access the
market through one of their sales agents compared to other individuals with similar characteristics using
another channel or rm. The coecient of the

AgentF irm is again

positive and statistically signicant in

columns 1-3, while it is negative in columns 2-4. According to the coecient of the

F emale ∗ AgentF irm,

which is also statistically signicant in all columns, the sales agent eect is 40% larger for women (columns
2-4), which in line with the previous table.

It is worth noting that because controls include dummies

for the age of the spouse, the results cannot be explained by heterogeneity in expected beneciary
longevity between women and men. Moreover, according to columns 3-4, which regard the entire sample of
individuals regardless of the channel used to access the market, the coecient of

Agent

is not statistically

signicant in column 4. This conrms that rms do not observe the channel used by the individual to access

41 Of course, rms know when an individual accesses

the market, and therefore it does not aect their oers.

the market through one of their sales agents. In addition, unlike the coecient of
the coecients of

F emale ∗ Agent

and

F emale ∗ N oIntermediary

F emale ∗ AgentF irm,

are not statistically signicant. This

result veries Prediction 3. Finally, I check whether or not the eect changes with the risk-rating of the
sales agent's rm in Table 6.

The results conrm the evidence provided in Table 4 and show that the

gender eect is almost double among those who consult sales agents working for highly rated rms. This
result veries Prediction 4.

41

For all individuals, rms make two oers: one is at the net of the commission fee and one is at the gross of the commission
fee. The system then transmits net oers to those who consult an intermediary and gross oers to the others.
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Table 5: Internal Annuity Oers, Firm FE

Channel: Sales Agent

Female
AgentFirm
Female*AgentFirm

All

Rank Oer

MWR

Rank Oer

MWR

(1)

(2)

(3)

(4)

-0.400***

4.176***

-0.355***

4.121***

(0.008)

(0.033)

(0.010)

(0.039)

0.091***

-0.198***

0.102***

-0.207***

(0.020)

(0.010)

(0.019)

(0.011)

0.197***

-0.085***

0.194***

-0.081***

(0.029)

(0.016)

(0.029)

(0.017)

Agent
Female*Agent

-0.068***

-0.047

(0.008)

(0.029)

-0.061***

0.044

(0.012)

(0.045)

-0.006

0.023

(0.007)

(0.027)

No Intermediary
Female*No Intermediary

Average y
Observations
R-squared
Firm-Year FE

-0.012

0.033

(0.011)

(0.042)

6.188

92.103

6.207

92.083

1,539,010

1,539,010

4,243,906

4,243,906

0.472

0.752

0.470

0.758

✓

✓

✓
✓

✓
✓

Other Controls

Note. Dependent variables: Rank of the oer (column 1, 3), Money Worth's
Ratio*100 of the annuity oer (column 2, 4). Sample: All internal annuity
oers made to individuals accessing the market through a sales agent.

Female

AgentFirm is a dummy for the oer made
No intermediary is a dummy for those who access
the market without an intermediary, Agent is a dummy for those who access
is a dummy for women,

by the sales agent's rm,

the market through an agent. The omitted category consists of those who
access the market though an independent nancial advisor. Finally,
is a dummy for women, while

AgentFirm

Female

is a dummy for the oer made

by the sales agent's rm. Other controls include dummies for children, for
old age retirees, for the age of the spouse, for other beneciaries, for deciles
of pension savings, for the length of the guaranteed period (in years), for
the number of the consultation, and for the number of years from or after
the Normal Retirement Age. Robust standard errors clustered at individual
level in parenthesis. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Heterogeneity by Risk-Rating Class
Internal Annuity Oers, Firm FE, Channel: Sales Agent

Channel: Sales Agent

AgentFirm

Rank Oer

MWR

(1)

(2)

0.071***

-0.145***

(0.027)

(0.013)

Female*AgentFirm

-0.022

-0.024

(0.038)

(0.020)

0.047

-0.125***

AgentFirm*AA+
AgentFirm*Female*AA+

(0.041)

(0.024)

0.526***

-0.149***

(0.058)

(0.033)

Average y
Observations

6.188

92.103

1,539,010

1,539,010

0.473

0.752

✓
✓

✓
✓

R-squared
Other controls
Firm-Year FE
Note.

Dependent variables:

(column

1),

Money

Rank of the oer

Worth's

Ratio*100

of

the

annuity oer (column 2). Although the coecients
are not reported, the regressions also include the
dummies

Female

and

AA+

between the two dummies.

, and the interaction
Sample: All internal

annuity oers made to individuals accessing the
market through a sales agent.
for women,
made

by

AgentFirm

the

sales

Female

is a dummy

is a dummy for the oer

agent's

rm,

and

AA+

is

a dummy for those individuals who access the
market through a rm in the highest risk-rating
class. Other controls include dummies for children,
other beneciaries,

age of the spouse,

old-age

retirees, deciles of pension savings, length of the
guaranteed period (in years), sequential number of
the consultation, number of years from or after the
Normal Retirement Age.

Robust standard errors

clustered at individual level in parenthesis.
p<0.01, ** p<0.05, * p<0.1
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***

6.2 Accepted Oers
Finally, I analyse whether dierences across channels and genders persist for transaction prices. Before
accepting an oer, individuals can ask for an external oer and then negotiate outside SCOMP with one
of the rms who had previously made an oer through SCOMP.

43 This time, the

I re-estimate Equation 2.

AgentFirm

42

dummy indicates those individuals who buy the

annuity from the rm that their sales agent works for, while the

Agent

dummy is equal to 1 for those who

access the market through a sales agent and buy the annuity from a rm that is not the sales agent's rm.
Because more than 90% of people consulting a sales agent end up accepting the oer made by the sales
agent's rm, the latter group consists of a small sample of individuals.

intermediary

As in the previous section,

No

represents those who access the market without any intermediary and the omitted category

consists of those who access the market through an independent nancial advisor. Moreover, unlike for
initial oers, for this analysis, the set of controls also includes municipal dummies  because it is likely
that rms observe the municipality of residence of the individual during the negotiation process and then
use this information to make their nal oer  and the number of oers received by the individual.

44

The results are provided in Table 7. Column 1 analyses dierences across genders and channels in the
rank of the initial oer made by the chosen rm. The results show that those who buy the annuity from
their sales agent's rm accept higher-ranked oers, namely oers providing a lower benet payment, when
compared to those who consult an independent nancial advisor. This dierence is much larger for women
than for men. This evidence is in line with the results of the previous section. Women receive (and, in
turn, accept) relatively worse oer from the sales agent's rm when compared to men. The coecients of

AgentFirm and Female*AgentFirm are statistically signicant and positive.
Female*Agent is not statistically signicant.

In contrast, the coecient of

Column 2 analyses dierences in the MWR of the accepted oer. The results show that the average
MWR of accepted oers for those individuals who buy the annuity from the sales agent's rm are 0.4 pp
lower (0.43 in percentage terms) when compared to those who access the market through an independent
nancial advisor; while for those who access the market directly they are 1.7 pp larger (1.8 in percentage
term). The latter result is related to the commission fee, which is not paid by those who access the market
directly. The dierence in the MWR of oers between those who consult an intermediary and those who

42
Note that unlike for initial annuity oers, transaction prices might be biased due to the selection of individuals across
channels based on unobservable characteristics, such as negotiation skills, or aected by other private information revealed
by the individual to the rm during the negotiation process.
43
I cannot estimate Equation 1 for the sample of accepted oers because Equation 1 compares annuity oers across rms
within individuals and individuals accept only one oer.
44
I do not include dummies for the age of the spouse because of the lower number of observations of this sample. The
inclusion of dummies for the age-group of the spouse do not aect the results, which are available upon requests.
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access the market directly appears much lower in this table than in Tables 5 suggests that rms apply a
lower commission in the rst round of oers to make better oers and attract consumers. Then, during
the negotiation process, they concede lower discounts to those who consult an intermediary.
While the coecient of
of

AgentFirm*Female

Agent*Female is almost not statistically signicant in all columns, the coecient

is statistically signicant and negative in column 3. This shows that the dierence

in transaction prices between those who buy the annuity from the sales agent's rm and those who consult
an independent nancial advisor is again larger for women than for men (0.75 in percentage terms).
Overall, this evidence suggests that if the only type of intermediary in the market was the independent
nancial advisor, then women's pensions would be almost 1% larger, which, over the entire lifespan,
corresponds to 3 months of their pension.

45 The eect increases to 7 months in the case of no commission

46 From the insurance companies point of view, this represents a large prot.

or no intermediary.

45
46

This expected to be even larger if composition eects associated with more unfair initial oers were taken into account.
The conversion rate used to translate the total amount of pension wealth into annuities is about 0.004 for women.
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Table 7: Accepted Annuity Oers

(1)

(2)

Rank Oer

MWR

Female

-0.447***

-7.880

(0.150)

(6.760)

AgentFirm

1.681***

6.239

(0.156)

(5.267)

VARIABLES

Agent
No Intermediary
Female*Agent
Female*AgentFirm
Female*No Intermediary

Average y
Observations
R-squared

0.678

17.062

(0.486)

(13.587)

0.561***

38.623***

(0.102)

(4.897)

-0.124

0.413*

(0.134)

(0.214)

0.236***

-0.358***

(0.065)

(0.112)

0.341***

-0.536***

(0.076)

(0.114)

4.886

93.320

27,698

27,793

0.517

0.715

✓
✓
✓

✓
✓
✓

Other Controls
Firm-Year FE
Region FE
Note.
oer

Dependent
(column)

and

variables:
Money

Rank

Worth's

of the annuity oer (column 2).

of

Sample:

accepted oers (internal or external oers).

intermediary

the

Ratio*100
All

No

is a dummy for those who access

the market without an intermediary,

Agent

is a

dummy for those who access the market through
an agent and buy the annuity from a rm that
is not the sales agent's rm.

AgentFirm

is a

dummy for those who access the market through
a sales agent and buy the annuity from the sales
agent's rm. The omitted category consist of those
who access the market through an independent
nancial advisor.
for

women.

Female

Finally,

Other

controls

for other beneciaries,

is a dummy

include

dummies

dummies for deciles of

pension savings, dummies for the length of the

27years), dummies for the
guaranteed period (in
sequential number of the consultation, the number
of years from or after the Normal Retirement Age.
Standard errors are clustered at the municipal
level.

7

Conclusion

In this paper, I analyse gender dierences in annuity prices and investigate whether rms are more likely
to oer more unfair prices to women than to men. Since the benet payments of an annuity depend on
the individual's life expectancy, and there are important dierences in the mortality risk across gender, a
mere comparison of annuity prices between women and men would not provide evidence for discriminatory
behaviour. I am able to overcome this limitation by exploiting the fact that individuals in Chile can access
the market through an intermediary (sales agents or independent nancial advisors) or directly, and that
sales agents seem to introduce distortions in the market.
I use individual-level data on annuity oers made to Chilean retirees in the period 2011-2014, and
compare annuity oers across channels for market access and gender.

By exploiting individual-level

variation in annuity oers across rms, I show that the sales agent's rm charges higher mark-ups to
women than to men.

The result is robust to an alternative specication that includes rm-year xed

eects instead of individual-product xed eects. Additional evidence indicates that the eect is driven
by rms in the highest risk-rating class. This evidence is line with a theoretical framework in which rms
steer consumer choices through distorted advice given by the sales agent and price discriminate according
to the expected level of nancial sophistication of the individual.
There are several policy implications to draw from this analysis, which may help address gender
inequalities in pension benets.

First, the data shows that most individuals require the service of

intermediaries maybe because they are not well informed about the pension system or do not have
enough nancial knowledge to make this kind of nancial choice. However, the service of intermediaries
is associated with high commission fees and, in turn, a signicant reduction in the monetary value of
individual pension benets. Women are especially hard-hit because they have less nancial literacy and
accumulate (on average) lower pension wealth.

This calls for increased investment in nancial literacy

programs. Moreover, the role of intermediaries should be investigated and possibly be better regulated
because it seems that sales agents provide biased advice, which allows rms to steer consumer choices and,
in turn, creates room for gender-based price discrimination.
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Appendix A
Figure A.1: The Gender Pension Gap
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Figure A.2: The SCOMP System

Member:
Individuals

1.

Individual submits a
consultation through
an AFP, an insurance
company or a financial
advisor

Participant

System

AFP
Insurance companies
Advisors

2.

Participants receive the
consultation and submit it
to the system

SCOMP

3.

The system sends member’s
consultation and information
to all bidders

5.

The system receives the
offers and informs the
members

6.

Once all bids have been
received, the member may
choose one of the following
options:
• Submit a new
consultation
• Accept an offer and
retire
• Request an
external offer
• Request an auction
• Desist from retiring
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Figure A.3: Share of individuals by channel used for market access
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Note. The gure shows the share of individuals in each decile of pension wealth by access channel used.

0

2

4

6

8

Figure A.4: Firm Distribution by Risk-Rating Class
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Note. The gure shows the distribution of rms by risk rating class. In total, 16 rms are included in the sample.
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Figure A.5: Average dierences in the benet payment across oers

1

2

3

4

5

6
7
Rank

8

9

10

11

12

Note. The gure shows the percentage dierence in the benet payment between the highest oer and any other oer received
by an individual for the same pension product, based on the ranking of the internal oer. Oers are ranked according to
their monthly benet payment. The oer with the lowest rank (1) corresponds to the oer with the highest benet payment.
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Figure A.6: Share of individuals accepting the oer from the sales agent's rm
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Note. The gure focuses only on those who access the market
through a sales agent and shows the share of individuals
purchasing the oer from the sales agent' rm.
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Table A.1: Probability of accessing the market through an intermediary

All

Sample: Sales Agent

MLogit
VARIABLES

Female
married
Old Age retiree
Child

OLS

(1)

(2)

(3)

S Agent

Advisor

Highest Risk Rating

Odds Ratio

Odds Ratio

1.075*

0.847***

0.025*

(0.040)

(0.039)

(0.013)

1.026

1.000

-0.010

(0.019)

(0.023)

(0.007)

0.529***

0.560***

-0.004

(0.028)

(0.034)

(0.017)

1.012

0.966

0.015

(0.025)

(0.030) ï¾½

(0.009)

Age

0.623**

0.555***

-0.023

(0.115)

(0.125)

(0.065)

Age2

1.004**

1.004**

0.000

(0.001)

(0.002)

(0.001)

Pen Savings

1.008***

1.010***

0.000

(0.000)

(0.000)

(0.000)

Pen Savings 2

1.000***

1.000***

-0.000

(0.000)

(0.000)

(0.000)

Baseline p

.

.

0.4242

86,188

86,188

30,030

Pseudo R2/R2

0.043

0.043

0.057

Other Controls

✓
✓
✓

✓
✓
✓

✓
✓
✓

Observations

Year FE
Region FE
Note.

Multiple Logit estimates in columns 1-2, OLS estimates

in column 3. Dependent variables: dummy variable for those who
access the market through an intermediary (sales agent or advisor)
in columns 1-2, dummy for those who access the market through
a highly ranked rm in column 3.

Column 3 focuses only on

those who access the market through a sales agent. Other controls
include: dummies for the number of beneciaries and dummies for
the sequential number of the consultation. Robust standard errors
in parenthesis. *** p<0.01, ** p<0.05, * p<0.1
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Table A.2: Selection on Observables by Channel for Market Access

VARIABLES

Female
Agent
No Intermediary
Female*Agent
Female*No Intermediary

Observations
R-squared
Year FE
Region FE
Note.

OLS estimates.

(1)

(2)

(3)

(4)

Age

log Savings

Married (dummy)

Age of the spouse

-4.467***

0.108***

-0.289***

0.304***

(0.019)

(0.010)

(0.007)

(0.111)

0.043***

-0.068***

-0.000

0.006

(0.015)

(0.009)

(0.005)

(0.082)

0.027**

-0.113***

-0.014***

0.317***

(0.013)

(0.008)

(0.005)

(0.075)

0.033

0.018

0.009

-0.089

(0.024)

(0.012)

(0.009)

(0.137)

0.065***

0.026**

0.031***

-0.153

(0.022)

(0.011)

(0.009)

(0.127)

86,188

86,188

86,188

61,065

0.793

0.019

0.087

0.001

✓
✓

✓
✓

✓
✓

✓
✓

Dependent variables: age of the individual in column 1, pension

savings of the individual (in log) in column 2, dummy for married individual in column 3,
age of the spouse in column 4 (only for married individuals). Robust standard errors in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1
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Table A.3: Probability of accepting an immediate life annuity

(1)

(2)

VARIABLES

Annunity

Annuity from Highly R. Firm

Female

0.0854***

0.0081**

(0.0075)

(0.0036)

Married

-0.0133***

-0.0050***

(0.0037)

(0.0018)

Old-Age Retiree

-0.0595***

-0.0021

(0.0108)

(0.0054)

-0.0638***

0.1514***

Agent

(0.0049)

(0.0021)

No Intermediary

-0.2521***

-0.0023***

(0.0045)

(0.0007)

Child

-0.0253***

-0.0031

(0.0049)

(0.0024)

Age
Age 2
Pen Savings
Pen Savings 2

-0.0646*

-0.0060

(0.0367)

(0.0178)

0.0007**

0.0001

(0.0003)

(0.0001)

-0.0011***

-0.0006***

(0.0001)

(0.0000)

0.0000***

0.0000***

(0.0000)

(0.0000)

Baseline p

0.3233

0.0595

Observations

86,188

86,188

R-squared

0.0628

0.1110

✓
✓
✓

✓
✓
✓

Other Controls
Year FE
Region FE

Note. OLS estimates. Dependent variables: dummy equal to
1 for those who purchase an immediate life annuity (column
1); dummy equal to 1 for those who buy the annuity from
a highly rated rm (column 2).

Other controls include:

dummies for the number of other beneciaries, and dummies
for the sequential number of the consultation.
standard errors in parenthesis.
p<0.1 . Years: 2011-2014.
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Robust

*** p<0.01, ** p<0.05, *

Appendix B
Theoretical Framework: Propositions and Proofs
i will accept the oer from rm j (which is the rm the
c+δ
c+δ
sales agent works for) if pij <=
λθ̄j > λθj and δθj > δθ̄j then λθjθj > λ θ̄j . This means that
θ̄j
the willingness to pay for rm j will be larger for low nancial sophisticated individuals (θ ) than for high
sophisticated individuals (θ̄ ). Hence, rm j has an incentive to engage in price discrimination and use the
signal s = m, f to classify consumers into low and high nancial sophisticated individuals. Therefore, it
∗SA,f = c+δθj to f-consumers and p∗SA,m = c+δθ̄j to m-consumers ⇒ p∗SA > p∗SA .
will tend to charge p
m,j
f,j
λθj
λθ̄j
Those in the subset f who are not classied correctly (which happens with ex-ante probability 1-γ ) will
reject the oer from rm j and will buy randomly from another rm.
c+δθ̄j
∗SA
Alternatively, rm j can charge to all individuals a price equal to pomog,j =
λθ̄j , equal to the
willingness to pay of high nancial literate individuals. The prots of rm j will be larger under price
(p∗SA
omog,j −c)
discrimination than under homogeneous prices if γ >
; namely, if the expectation of low nancial
(p∗SA −c)
In the market with sales agents, the consumer

c+δij
λij . Since

f,j

sophisticated individuals in the group
will obtain from the subset
from the subset

f

f

is larger than the ratio between the individual revenue that rm

j

under homogeneous prices and the individual revenue that rm j will obtain

under price discrimination.

Assuming that that the signal
individual, and thefore that rm

Proposition 1 :

f

j

s

is a good predictor of the level of nancial sophistication of the

engages in price discrimination, four prepositions follow:

In the market with sales agents, rm

j

will oer higher prices to both m-consumers

SA
j : pf,j

SA
SA
and f-consumers compared to rm k , ∀k ̸=
> pSA
f,k , pm,j > pm,k . However, the markup charged by
SA
SA
SA
SA
rm j will be larger for f-consumers than m-consumers: pf,j − pf,k > pm,j − pm,k .

Proof:

In the market with sales agents, rm

k

will behave as in the market without sales agents and will oer

SA
pSA
m,k = pf,k = c. From this and
SA
> pSA
m,j − pm,k . Prediction 1 follows.

the same price to both types of individuals:

SA
SA
SA
pSA
f,j > pf,k , pm,j > pm,k

Proposition 2 :

and

SA
pSA
f,j − pf,k

the fact that

∗SA
p∗SA
f,j > pm,j ⇒

In the market with sales agents, the dierence in the markup charged by the rm

j

j belongs to a high risk-rating class (r̄) than
SA
SA
SA
SA
SA
SA
SA
(pSA
f,j r̄ − pf,k ) − (pm,j r̄ − pm,k ) > (pf,j r − pf,k ) − (pm,j r − pm,k ).

between f-consumers and m-consumers is larger when rm
when it belongs to a low risk-rating class (r ):

Proof:
Since in the market with sales agents,

∗SA =
pf,j

c+dj (θi )
and
lj (θi )
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p∗SA
m,j =

c+dj (θ¯i )
, with
lj (θ¯i )

lj (θi ) > lj (θ¯i )

and

dj r̄ (θi ) > dj r̄ (θ¯i )

if rm

j

dj r̄ (θi ) = dj r̄ (θ¯i ) = 0 if rm j
SA
SA
SA
(pSA
f,j r̄ − pf,j r ) > (pm,j r̄ − pm,j r ) and

belongs to a low risk-rating class (r̄ ) and

SA
SA
SA
⇒ pSA
f,j r̄ > pf,j r ; pm,j r̄ > pm,j r ;
SA
SA
SA
SA
− pSA
m,k ) > (pf,j r − pf,k ) − (pm,j r − pm,k ). Prediction

belongs to a low risk-rating class (r )

SA
SA
(pSA
f,j r̄ − pf,k ) − (pm,j r̄

Proposition 3 :

Firm

j

2 follows.

will charge higher prices in the market with sales agents than in market without

sales agents to both types of individuals. However, the markup charged in the case of sales agents will be
larger for the type

f

than for the type

Proof

N SA > pSA − pN SA .
m: pSA
m,j
m,j
f,j − pf,j

SA
N SA = c.
pN
m,j = pf,j
SA
SA
N SA > pSA − pN SA .
pSA
m,j
m,j
f,j > pm,j ⇒ pf,j − pf,j

In the market without sales agents,
In the market with sales agents,

Proposition 4 :

The dierence in the markup charged by rm

the f-types and m-types will be larger when rm

SA
belongs to a low risk-rating class (r ): (pf,j r̄

Proof

j

j

Prediction 3 follows.

in the market with sales agents between

belongs to a high risk-rating class (r̄ ) than when it

SA
SA
− pN
f,j r̄ ) − (pm,j r̄

SA
SA
N SA
SA
N SA
− pN
m,j r̄ ) > (pf,j r − pf,j r ) − (pm,j r − pm,j r ).

SA
N SA
N SA
N SA
pN
m,j r̄ = pm,j r = pf,j r̄ = pf,j r = c.
SA
SA
SA
SA
In the market with sales agents, (pf,j r̄ − pf,j r ) > (pm,j r̄ − pm,j r ) (from Proposition
N SA
SA
N SA
N SA
SA
(pSA
m,j r̄ − pm,j r̄ ) > (pf,j r − pf,j r ) − (pm,j r − pm,j r ). Prediction 4 follows.
In the market without sales agents,

.
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2)

N SA
⇒ (pSA
f,j r̄ − pf,j r̄ ) −

