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Abstract

This paper contributes to research on defined contribution (DC) retirement plans by
examining how financial knowledge and demographic factors influenced Chile’s pension
holders’ choice between a default life-cycle retirement plan and active management. About
one third of Chileans held default funds in 2009; younger people, men, people with lower
incomes, and people with low financial knowledge were more likely to choose the default.
For active investors, we examined what variables influenced their choice. Nearly three
quarters of active investors chose more risky funds that the defaults for their age group.
However, risk taking tended to decrease with age and to increase with income, financial
knowledge and risk tolerance.

JEL CODES: D14, E21, D81

Keywords: DC Pension Plans, Financial Literacy, Portfolio Choice, Retirement, Chilean
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1 Introduction

Defined contribution (DC) retirement plans are rapidly replacing defined benefit (DB)
retirement plans around the world, especially in private sectors but also in some
government-sponsored retirement plans. Chile has been in the forefront of DC retire-
ment plans, with a mandatory government-DC plan introduced in 1981 intended to
gradually reduce the government’s reliance on DB retirement plans. Initially there
was only one fund for participants but in 2000 Chile offered two funds and in 2002
it began offering a choice of five funds differing in the percentage of equity in the
fund and thus in risk. At the same time, Chile provided what is essentially a life-cycle
default plan that moves the assets of passive participants from risky funds to less risky
funds as the participants age (Arenas de Mesa et al., 2006; Rozinka and Tapia, 2007;
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Berstein et al., 2010; Berstein et al., 2013). This paper contributes to the research on
DC retirement plans by examining financial knowledge and demographic variables
that influenced the choice of passive or active management in Chile’s pension plan
in 2009. For those who chose to actively manage their funds, it further examines
how financial knowledge, risk taking and demographic variables affected the choice
of fund. The variables of particular interest include basic financial knowledge, willing-
ness to take risks, gender, age, marital status, education, income and accumulated
retirement savings in the fund. We also include unemployment status as it affects
income.
Our study adds to the small number of studies that examine the factors that

affect choice of active investment versus a default fund in a DC retirement plan,
and we believe that ours is the only one that uses a direct measure of financial knowl-
edge to examine the effect of financial knowledge on the choice of active or passive
investment. We find that slightly over one-third of Chilean participants hold the de-
fault assets. In the descriptive data, younger people are more likely to hold the default
assets. In contrast to most studies, we find that men are more likely to hold default
assets than women. When controlling for other variables in a probit analysis, younger
people, men, those with low incomes and those with less financial knowledge are more
likely to hold default assets. Next we used the ordered probit analysis on the more
than two-thirds of participants who actively managed their retirement assets; our
findings indicate that older people, married women and those with pension savings
in middle categories are less likely to invest in risky assets, whereas single women,
married men and participants with higher income are more likely to invest in risky
assets. Participants with greater financial knowledge and greater risk tolerance are
also more likely to invest in risky assets, but in contrast to most other studies we
find that adding financial knowledge and risk tolerance to the analysis has little effect
on the gender coefficient or the coefficients of other variables.
In the next section of this paper, we review the literature on default portfolios in

retirement plans and the literature with respect to the effect of variables such as gen-
der, age, marital status, education, income, wealth, financial knowledge and willing-
ness to take risks on investment decisions. Following that we introduce the Chilean
Pension Fund System. In the Data and methodology section, we describe the data
and models that we use. We end with the findings and then a conclusion.

2 Literature review

Rational economic theory argues that participants in DC retirement plans will choose
the savings rates and asset allocations that will maximize their life-time utility.
However, research in behavioral economics suggests that participants’ decisions are
often not optimal for a multitude of reasons (see Tapia and Yermo, 2007 for a
good review of the behavioral economic literature and the impact on pension
funds). As a result, economists such as Thaler and Sunstein (2003) have argued for
‘libertarian paternalism,’ which allows for choice but provides defaults that encourage
participants to choose what is likely to be in their best interest.
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Default portfolios are now common in DC retirement plans. There is disagreement
in the literature as to whether retirement assets should have constant equity shares or
should be life-cycle or target-date funds that reduce the percentage of equity assets
as a participant approaches retirement age (see, for example, Booth and Yakoubov,
2000 versus Gomes et al., 2008). Despite different academic views on optimal portfo-
lios in academic studies, life-cycle or target-date funds are now mandated in some
countries. Latin American countries, including Chile, require the default investments
to have a life-cycle strategy (Tapia and Yermo, 2007; Berstein et al., 2013) as do the
UK (Byrne et al., 2007) and Sweden (Dahlquist et al., 2012).
The share of participants choosing default portfolios appears to vary considerably

across countries and over time. When the Swedish government first began offering
DC plans in 2000, it actively encouraged choice and about two-thirds of initial parti-
cipants chose their own portfolios (Sundén, 2006); however, by 2003 92% of new
enrollees chose the default portfolio (Cronqvist and Thaler, 2004). Gallery and
Gallery (2005) reported that only about 10% of Australians exercised investment
choice in their DC investment portfolios. DC participants in the USA seem to be
gradually shifting to more reliance on default plans (Mitchell et al., 2008). In Chile,
when the choice of five funds was first offered in 2002, only 14% made active choices
(Tapia and Yermo, 2007). In contrast, Tapia and Yermo (2007) reported that parti-
cipants in Central and Eastern Europe and Hong Kong were far more active.
We found only two studies that analyzed the characteristics of participants who

invested in a default plan for their DC retirements funds but several other studies
that examined investors in life-cycle and target-date funds. These studies may provide
insight into the characteristics of investors in Chile’s life-cycle default plan. Madrian
and Shea (2001) found that gender, age and income affected the choice of the default
plan by participants in the DC plan of a large US corporation. Cronqvist (2006)
considered how gender, age, income and funds to invest influenced the choice of
the default plan in Swedish DC funds when they were first offered in 2000.
Mitchell et al. (2008, 2009) and Mitchell and Utkus (2012) also used gender, age, in-
come and 401(k)1 balances to predict who chose life-cycle or target-date funds. Two
experimental studies found that individuals with low financial knowledge were more
likely to choose default funds (Agnew and Szykman, 2005) or target-date funds
(Morrin et al., 2012).
Given these very limited studies, we hypothesize that those with lower incomes will

be more likely to choose the default in Chile’s pension plan. Based on the two exper-
imental studies, we predict that those with less financial knowledge will also choose
the default. Three of the studies above found women and younger people were
more likely to choose the default but Cronqvist (2006) found the opposite; therefore,
we consider gender and age without making a prediction.2 The literature review also
suggests that a high percentage of Chile’s participants will probably choose the default
funds.

1 401(k) plans are the most common type of defined contribution plans in the USA.
2 For reasons discussed in the results, we do not expect accumulated funds to be a good predictor.
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Since our study also looks at how active investors choose among funds of
varying risk, we briefly review the portfolio choice literature; some of this literature,
however, is on investment in voluntary savings rather than in DC retirement plans.3

A number of studies have indicated that women are more risk averse than men in
many aspects of their lives, including financial decisions. (See Eckel and Grossman,
2008 and Croson and Gneezy, 2009 for reviews of this literature.) Especially when
not controlling for financial knowledge and willingness to take risks, studies have
found that women are likely to hold smaller shares of equity in their portfolios
(Barber and Odean, 2001; Agnew et al., 2003; Van Rooij et al., 2011; Halko et al.,
2012). However, Säve-Söderbergh (2012) observed that the overall gender difference
in risky investments for her Swedish sample was small.
Marital status and interaction of marital status and gender have sometimes been

found to influence investment decisions, but the findings are not consistent (Papke,
1998; Sundén and Surette, 1998; Bernasek and Shwiff, 2001; Agnew et al., 2003;
Gerrans and Clark-Murphy, 2004; Arano et al., 2010; Van Rooij et al., 2011;
Halko et al., 2012). On the other hand, marital status was not significant in studies
of Swedish (Säve-Söderbergh, 2012), Dutch (Van Rooij et al., 2011), Chilean
(Barrientos and Ruiz, 2011) and Finnish investors (Halko et al., 2012).
The effect of age on investment in equity has varied in studies. In some cases, it

appeared that the older people followed a life-cycle investment strategy and invested
less in equity as they aged (Dwyer et al., 2002; Agnew et al., 2003; Calvet et al., 2007).
Säve-Söderbergh (2012) found age had a nonlinear effect on the decisions of Swedish
investors when DC retirement plans were introduced in 2000. Other studies have
found that age was not a significant factor in explaining equity investment (Sundén
and Surette, 1998; Bernasek and Shwiff, 2001; Van Rooij et al., 2011; Almenberg
and Dreber, 2012; Halko et al., 2012).
Education has been found to increase the willingness of investors to choose equity

in some studies (Dwyer et al., 2002; Calvet et al., 2009; Van Rooij et al., 2011;
Almenberg and Dreber, 2012; Halko et al., 2012), but in others education has not
been significant (Sundén and Surette, 1998; Agnew et al., 2003). Income and/or accu-
mulated wealth appeared to positively affect equity investments (Dwyer et al., 2002;
Calvet et al., 2007; Iyengar and Kamenica, 2010; Van Rooij et al., 2011; Almenberg
and Dreber, 2012; Halko et al., 2012; Säve-Söderbergh, 2012), but Halko et al. (2012)
also found a negative effect for income after controlling for attitudes toward risk. In a
very detailed study of Swedish twins, Calvet and Sodini (2014) found that investment
in risky assets was an increasing function of liquid financial wealth (excluding retire-
ment assets and real estate). In addition, they developed a human capital variable
based on the present value of future income and found it had a significant positive
effect on investment in risky assets.
A number of studies looked at the effect of financial knowledge on willingness to

invest in equity and share of equity. (A good review of many of these studies can

3 The following studies examined in the rest of this section look at voluntary investments rather than DC
funds (Barber and Odean, 2001; Dwyer et al., 2002; Calvet et al., 2007; Dohmen et al., 2011; Van Rooij
et al., 2011; Almenberg and Dreber, 2012; Halko et al., 2012; Calvet and Sodini, 2014).
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be found in Van Rooij et al., 2011.) These studies have generally found that more
financial knowledge encourages investors to take more risks in their portfolios.
Landerretche and Martínez (2013) found that people with greater knowledge of
Chile’s pension plan were also more likely to have additional financial savings outside
of their pension plan. Many studies have argued that on average women, younger and
older people (as opposed to middle-aged people), less educated people and people with
low incomes and little wealth have less financial knowledge (Agnew and Szykman,
2005; Almenberg and Säve-Söderbergh, 2011; Van Rooij et al., 2011; Atkinson and
Messy, 2012; Lusardi, 2012) and are thus less likely to invest in risky assets.
Studies have tried to control for financial knowledge in a number of ways. Some

studies used very basic measures of numeracy, compound interest, inflation and
risk diversification to measure financial knowledge (Lusardi and Mitchell, 2007b,
2008; Lusardi, 2012), while other studies used measures of advanced financial knowl-
edge or both basic and advanced financial knowledge. A number of studies have
found that when they controlled for financial knowledge, gender differences in risk
taking were reduced or disappeared (Dwyer et al., 2002; Van Rooij et al., 2011;
Almenberg and Dreber, 2012; Halko et al., 2012).
Finally, several studies have used measures of willingness to take risks to explain

investment in equity assets. When this measure was included in the empirical analysis,
it generally reduced or eliminated any gender effects (Barrientos and Ruiz, 2011;
Almenberg and Dreber, 2012; Halko et al., 2012).
Based on this literature review, we tentatively hypothesize that, among the active

investors, women and older people will invest in less risky assets. It is likely that
those with more education, more income and more savings will invest in riskier assets.
Greater financial knowledge and willingness to take risks should lead to investment in
riskier assets, and the inclusion of these two variables in the analysis should reduce
or eliminate the gender effect. We do not predict what effect marital status is likely
to have as the effects of marital status in previous studies have been so varied; how-
ever, we include marital status and gender/marital status interaction variables as some
studies found differences by marital status.

3 The Chilean Pension Fund System

The Chilean Pension Fund System was radically changed in 1981 when a system
based on individual capital accounts was introduced. The new system required all
workers to save 10% of their monthly salaries in their individual accounts, which
are administered by private agents called Pension Fund Administrators (AFPs).
Initially there were 15 AFPs but because of mergers there are now only six
(Raddatz and Schmukler, 2011). The salary contribution is deducted by the employ-
ers, who must make the payment to the AFP. Since the end of 2002, workers have had
the opportunity to choose among five funds characterized by the amount of equity
in the portfolio and therefore risk; these are funds A, B, C, D and E, with Fund A
having the greatest risk and Fund E having the least. Appendix 1 shows the restric-
tions of risk for each fund, as well as the estimated beta and volatility for each
fund. All the AFPs must offer Funds B, C, D and E, while Fund A is voluntary;
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however, all the AFPs offer a Fund A. The AFPs must publish the contents of their
investment portfolios each month and must send all participants a report with the
details of the individual accounts every quarter. In 2009 it was not mandatory that
self-employed people contribute to the pension but it will be as of 2015.
Members can change funds within an AFP whenever they wish without a trans-

action fee; they can also hold assets in two funds. The only restrictions are with re-
spect to age and retirement status; men over 56 and women over 51 cannot hold
their assets in Fund A, whereas those who are retired can only choose among
Funds C, D and E. If new members do not choose a fund when they enter the system,
they are assigned to a default fund, which depends on their age and gender4. The de-
fault fund for persons 35 or younger is Fund B, whereas the fund for women between

Table 1. Pension fund investment disaggregation by markets and instruments
(December 2013)

Fund A Fund B Fund C Fund D Fund E

National investment (%) 26 44 60 74 96
Variable return (%) 14 17 14 6 1
Stocks (%) 12 14 11 5 1
Investment funds and others (%) 2 3 3 1 0

Fixed return (%) 12 28 46 68 95
Central bank instruments (%) 1 4 7 12 20
Treasury instruments (%) 2 8 13 20 28
Bonds (%) 5 11 22 27 30
Bills (%) 0 1 1 1 1
Deposits (%) 4 4 3 8 17
Mutual & investment funds (%) 0 0 0 0 0
Cash (%) 0 0 0 0 0

Derivatives (%) 0 0 0 0 0
Other nationals (%) 0 0 0 0 0

International investment (%) 74 56 40 26 4
Variable return (%) 64 43 25 14 3
Mutual funds (%) 44 30 16 7 0
Others (%) 20 13 10 7 3

Fixed return (%) 10 13 15 13 2
Derivatives (%) 0 0 0 0 0
Other internationals (%) 0 0 0 0 0

Total investment (%) 100 100 100 100 100
Sub-total variable return (%) 78 59 39 19 3
Sub-total fixed return (%) 22 41 61 81 97
Sub-total derivatives (%) 0 0 0 0 0
Sub-total others (%) 0 0 0 0 0

Total investment (%) 100 100 100 100 100

4 The gender differences relate to differences in retirement age; the normal retirement age is 60 for women
and 65 for men.
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36 and 50 and for men between 36 and 55 is Fund C. For women over 50 and older
and men over 55, the default is Fund D. The change in the default fund takes place
over 5 years, with 20% of the portfolio transferred each year. (For more information
on the default plan, see Berstein et al., 2013 in this journal.) Participants can also con-
tribute more than required to their pension funds or hold separate voluntary savings
accounts (APVs) in their AFP (Landerretche and Martínez, 2013). Table 1 shows the
investment in the pension funds disaggregated by markets and instruments. Fund A
holds 78% in variable return, very close to the limit upper limit, whereas Fund E
holds 97% in fixed returns.

4 Data and methodology

The data used in this study were obtained from the Survey of Social Protection (SSP)
2009 (Sub-secretariat of Social Prevision of Chile, 2009), based on a survey of more
than 14,000 persons; however, only 9,840 were in the AFPs (the others belonged to
the old pension system), and only 5,543 answered that they were contributing as of
the time of the survey. Of the 4,297 people who were not contributing, 1,400 were
not required to contribute, 880 were retired and the rest had different reasons or
they were not working in the formal sector. The 2009 data included general back-
ground information on the participants including gender, age, marital status, unem-
ployment status, income for the last month, education level, financial knowledge,
willingness to take risks, savings in the AFP, the AFP fund selected and many
other statistics about the family, home, property and retirement status.
Our analysis is based on those surveyed who were not retired and who answered

most of the questions, particularly the question on which fund their pension money
was in; unfortunately only about one half knew their pension fund. Our final sample
includes 2,782 persons (and slightly fewer in the probit analysis because of other miss-
ing data). The mean values of the variables are shown in Table 2; mean values are also
shown by gender and by active and passive management of funds. In this sample 60%
were men and 40% were women. The mean age of the men was 43 and of the women,
42, a statistically significant difference.5 The mean value of the fund was lower for
women than for men but the difference was not statistically significant. Marital status
was significantly different for men and women; the women were less likely to be mar-
ried/cohabiting than the men and were more likely to be divorced, separated or
widowed6. Income is referred to as net monthly salary, expressed in Chilean pesos
(CLP), and tabulated according to the 12 ranges used by the Sub-secretariat.7 Men

5 The total number of people in the sample who were participating in the plan were 5,385 men (55%) and
4,455 (45%) women. The average age of the men was 46 and the women, 42. Therefore, somewhat more
men than women knew in which fund they invested and the men who knew tended to be younger than the
men overall.

6 For each marital status categories we created a dummy variable; these are reported in Table 2.
7 Categories: 1 (0–50,000 CLP), 2 (50,001–100,000 CLP), 3 (100,001–200,000 CLP), 4 (200,001–300,000
CLP), 5 (300,001–400,000 CLP), 6 (400,001–500,000 CLP), 7 (500,001–600,000 CLP), 8 (600,001–
700,000 CLP), 9 (700,001–800,000 CLP), 10 (800,001–900,000 CLP), 11 (900,001–1,000,000 CLP) and
12 (1,000,001 CLP or more). In our analysis, we combined the following categories to reduce the number
of categories to four: Income 1 (300,000CLP or less); Income 2 (300,001–700,000 CLP); Income 3
(700,001–1,000,000 CLP) and Income 4 (1,000,001 CLP and above).
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Table 2. Descriptive statistics

Variable

All
Male Female Active Passive

Mean Std Dev Max Min Obs Mean Mean Mean Mean

Fund 3.53 1.19 1 5 2,782 3.55 3.49 3.69 3.23
Gender (female=1, male=0) 0.40 0.49 0 1 2,782 0.41 0.39
Default (default=1, active=0) 0.28 0.45 0 1 2,782 0.27 0.29

Age 42.95 10.43 22 73 2,782 43.49 42.14 43.53 41.87
Marital status

Married/cohabiting 0.64 0.48 0 1 2,782 0.73 0.52 0.65 0.63
Divorced/separated 0.10 0.30 0 1 2,782 0.07 0.14 0.10 0.10
Widowed 0.01 0.11 0 1 2,782 0.01 0.02 0.02 0.01
Single 0.24 0.43 0 1 2,782 0.19 0.32 0.23 0.26

Income 4.67 3.09 0 12 2,782 5.18 3.90 4.92 4.20
Income 1 (0–300,000 CLP) 0.54 0.49 0 1 2,782 0.48 0.63 0.51 0.61
Income 2 (300,001–700,000 CLP) 0.34 0.47 0 1 2,782 0.37 0.29 0.35 0.33
Income 3 (700,001–1,000,000 CLP) 0.06 0.24 0 1 2,782 0.07 0.05 0.07 0.04
Income 4 (1,000,001 CLP and above) 0.06 0.23 0 1 2,782 0.08 0.03 0.07 0.02

Savings 10.98 2.92 1 14 2,782 11.48 10.25 11.14 10.69
Savings 1 (0–150,000 CLP) 0.03 0.17 0 1 2,782 0.02 0.04 0.03 0.03
Savings 2 (150,001–700,000 CLP) 0.05 0.21 0 1 2,782 0.03 0.08 0.05 0.05
Savings 3 (700,001–3,000,000 CLP) 0.20 0.40 0 1 2,782 0.15 0.26 0.17 0.24
Savings 4 (3,000,001–10,000,000 CLP) 0.26 0.44 0 1 2,782 0.26 0.26 0.26 0.25
Savings 5 (10,000,001 CLP and above) 0.47 0.50 0 1 2,782 0.54 0.36 0.49 0.43

Education 2.70 0.98 0 5 2,782 2.61 2.87 2.75 2.60
Education 1 (eighth grade or less) 0.09 0.29 0 1 2,782 0.12 0.06 0.10 0.09
Education 2 (high school) 0.33 0.47 0 1 2,782 0.36 0.29 0.31 0.36
Education 3 (technical education) 0.35 0.48 0 1 2,782 0.32 0.39 0.33 0.39
Education 4 (university studies) 0.20 0.40 0 1 2,782 0.19 0.23 0.24 0.14
Education 5 (graduate studies) 0.02 0.13 0 1 2,782 0.01 0.02 0.02 0.02

Financial knowledge 3.13 1.65 0 7 2,782 3.24 2.97 3.22 2.97
Risk tolerant 5.88 2.96 0 10 2,760 6.01 5.68 5.90 5.84
Unemployed (unemployed=1) 0.08 0.26 0 1 2,782 0.06 0.09 0.07 0.08
Observations 1,650 1,110 1,788 972
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had significantly higher salaries than the women. The accumulated savings in the in-
dividual accounts were measured as of the time of the survey, and were classified into
14 categories according to the system of the Sub-secretary.8 On average the men had
more savings than the women; this was consistent with the salary differences since the
amount they must save is proportional to salary.
The educational level was classified in five categories: 1 no education through eighth

grade; 2 high school education; 3 technical education; 4 university studies; and 5
graduate studies. The women surveyed had a significantly higher level of education
than the men. The 2009 survey also asked respondents to answer several questions
measuring their financial literacy (devised by Lusardi and Mitchell, 2007a, b; and
used by Hastings and Tejeda-Ashton, 2008 and Hastings et al., 2011). Financial
knowledge was measured by the number of correct answers to the survey questions.
Since there were a number of questions, we selected only those seven that are related
to financial knowledge. The questions used can be found in Appendix 3. These ques-
tions measure numeracy and an understanding of compound interest, inflation and
diversification of risk as described in the literature review. Since the questions are rela-
tively basic, we assume that the direction of causality is from financial knowledge to
portfolio choice. The mean for the sample studied is 3.13 and, as expected, the mean
financial knowledge of the women was significantly lower than that of the men.
Following the general risk measure of Dohmen et al. (2011), the survey asked the fol-
lowing question (translated from Spanish): ‘On a scale of 0 to 10 where 0 signifies you
are not disposed to assume risk and 10 signifies you are very disposed to take risk, how
do you describe yourself on this scale?’ The average score was 5.88 and in accordance
with the literature, women were significantly less willing to take risks than the men.
About eight percent of the sample were unemployed; women were significantly
more likely to be unemployed than men. Additional analysis of the variables by
fund can be found in Appendix 2. According to the SSP 2009, 91% of the sample
of participants in the pension funds held their savings in only one fund. The remaining
9% were those who chose to hold two funds and those in default funds whose funds
were being shifted to a less risky fund because of their age. This 9% were assigned
to the fund in which they held the greater amount of assets.
The models we analyzed are based on the investment decisions by Chilean workers.

We focused on the decision as to the type of fund and not on the AFP selected because
herding behavior of AFPs leads them to mimic each other (Raddatz and Schmukler,
2011); thus the risk characteristics of the various funds are nearly identical regardless
the AFP.
We first developed a probit model to analyze what variables determine whether the

participant is actively managing his or her retirement funds or is in a default fund.

8 Categories: 1 (0–50,000 CLP), 2 (50,001–100,000 CLP), 3 (100,001–150,000 CLP), 4 (150,001–200,000
CLP), 5 (200,001–300,000 CLP), 6 (300,001–700,000 CLP), 7 (700,001–1,200,000 CLP), 8 (1,200,001–
2,000,000 CLP), 9 (2,000,001–3,000,000 CLP), 10 (3,000,001–4,000,000 CLP), 11 (4,000,001–7,000,000
CLP), 12 (7,000,001–10,000,000 CLP), 13 (10,000,001–20,000,000 CLP) and 14 (20,000,0001 CLP or
more). In our analysis we also combined these categories into five classifications as follows: Savings 1
(150,000 CLP or less); Savings 2 (150,000 to 700,000 CLP); Savings 3 (700,001–3,000,000 CLP);
Savings 4 (300,000,001–10,000,000 CLP) and Savings 5 (10,000,001 CLP and above).
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Then we used an ordered probit model to determine what variables predict the fund
choices of those participants not in the default fund.

5 Analyses of results

5.1 Active or passive management

In Table 3, we show the number of participants holding the five funds by age category
and gender. Those holding the default funds are shown in bold italics. The table indi-
cates that 36% of the men and 34% of the women held the default funds. This is a
much smaller percentage than was true when the five funds were first introduced
and 86% held default funds (Tapia and Yermo, 2007). The percentage holding default
funds decreased with age as predicted, but relatively more young men (35 or under)
held default funds than young women.
Next we used probit analysis to explain the choice of active management over the

default. Our explanatory variables from the literature review on choice of default and/
or life-cycle funds included age, gender, income and financial knowledge. We also
added marital status, gender/marital status interaction, education, accumulated assets
in the plan, unemployment and willingness to take risks; these additional variables
(except unemployment9) were ones that we identified as potentially affecting the
choices of active investors and we included them to see if they also might have affected
the choice of active or passive management (see Table 4). In model 1, we included all
the variables except financial knowledge. We postponed adding financial knowledge
to model 2 because we were interested in seeing how financial knowledge might affect
the gender and other coefficients. The results of model 1 indicate that older people and
women were significantly more likely to actively manage their pension funds. Also,
the higher the income category, the more likely participants were to manage their

Table 3. Investment in funds by gender and default age categories (Defaults are
in bold italics)

Gender Age range Funds (numbers represent increasing risk) Total
Percent in
default (%)

Men E (1) D (2) C (3) B (4) A (5)
35 or less 15 17 55 194 148 429 45
36–55 67 80 358 221 264 990 36
56+ 43 50 96 36 18 243 21
All 125 147 509 451 430 1662 36

Women
35 or less 13 17 49 139 124 342 41
36–50 34 45 183 123 128 513 36
51+ 46 55 90 59 15 265 21
All 93 117 322 321 267 1120 34

9 Unemployment is included because it is likely to reduce a member’s income below his or her customary
income.
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own investments. Except for technical education, none of the other variables in the
analysis is statistically significant. In model 2, the coefficient for financial knowledge
is positive and statistically significant, but adding it did not reduce the gender coeffi-
cient or have much effect on the other variables (except that now high school edu-
cation is also significant). Since regression analysis indicated that the income
categories were a very significant function of gender, age and education categories
(see Appendix 4), we ran additional analysis excluding the income categories, but
doing so had almost no effect on the other coefficients. The only changes were in edu-
cation where the coefficient for university education was positive and significant and
the high school and technical education variables were no longer significant.
Some of our findings were consistent with our hypotheses and some are not.

Our prediction that most participants would choose the default was not supported.
Far fewer participants chose the default funds in 2009 compared to when they were
first offered. As predicted we found that people with lower incomes and people
with less financial knowledge were more likely to hold default funds. Like most of

Table 4. Probit estimates of active investment versus default investment

Variables Model 1 Model 2

Age 0.007** (2.48) 0.007** (2.53)
Female 0.223*** (2.22) 0.231** (2.29)
Income 2 0.144*** (2.36) 0.135** (2.21)
Income 3 0.379*** (3.12) 0.361** (2.96)
Income 4 0.715*** (4.93) 0.688*** (4.72)
Financial knowledge 0.031* (1.93)
Married 0.094 (1.09) 0.087 (1.01)
Married×female −0.098 (−0.79) −0.096 (−0.79)
Divorced 0.173 (1.22) 0.169 (1.19)
Divorced×female −0.152 (−0.81) −0.156 (−0.83)
Widowed 0.091 (0.24) 0.098 (0.25)
Widowed×female −0.153 (−0.32) −0.155 (−0.33)
Education 2 −0.138 (−1.52) −0.156* (−1.72)
Education 3 −0.166* (−1.76) −0.197** (−2.06)
Education 4 0.084 (0.77) 0.035 (0.19)
Education 5 −0.664 (−0.30) −0.121 (−0.55)
Savings 2 0.047 (0.26) 0.035 (0.19)
Savings 3 −0.009 (0.45) −0.018 (−0.12)
Savings 4 0.185 (1.21) 0.176 (1.14)
Savings 5 0.069 (0.45) 0.059 (0.38)
Unemployed 0.116 (1.21) 0.114 (1.19)
Risk tolerance 0.008 (0.90) 0.007 (0.85)
Number 2760 2760
Log likelihood −1739 −1737
χ2 96 100
Pseudo R2 0.03 0.03

*** , ** and * indicate significance at the 1%, 5% and 10% confidence levels, respectively.
Dependent Variable is 1 if Active Management or 0 if Passive.
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the studies except that of Cronqvist (2006), we found that older people were more
likely to actively manage their portfolios. However, like Cronqvist and in contrast
to the other studies, we found women were more likely to actively manage their port-
folios than men. Based on the literature review, we also predicted that adding financial
knowledge would reduce the size and significance of the gender coefficient, but it did
not. Except for two of the education variables, none of the additional variables that
we hypothesized would affect the choices of active investors were significant in pre-
dicting active versus passive management. Our literature review found in some studies
that accumulated funds were positively correlated with active management. However,
in this study accumulated funds were primarily a function of age and income and thus
we correctly did not expect them to have an independent effect on active management.
When we ran additional analysis leaving out the insignificant variables, there was little
effect on the significant coefficients.

5.2 Fund choice for active managers

Next we looked at active managers to determine what factors affected their choice of
funds. Table 5 shows the number of participants who chose more risky funds and less
risky funds than the default funds by gender and age groups. This table indicates that
overall 74% of the men and 73% of the women preferred more risky funds than the
defaults. For men and women 30 and under the percentage choosing riskier funds
was almost the same. In the age groups from 31 to 50, the percentage of men investing
in riskier assets was a few percentage points higher than for women. In the age group
50–60, more women appeared to want risky funds but this may only be because the
default fund for women 51–55 was the less risky Fund D while for men it was the
more risky Fund C. For those 61 and older, the majority of the men still chose

Table 5. Active investors who invest in less risky and more risky funds than the default
fund by age group

Age group

Men Women

Less risky More risky Total Less risky More risky Total

30 or less 26 71 97 23 61 84
27% 73% 27% 73%

31–40 91 267 358 81 179 260
25% 75% 31% 69%

41–50 75 219 294 54 135 189
26% 75% 29% 71%

51–60 58 174 232 31 149 180
25% 75% 17% 83%

61+ 27 52 79 15 15 30
34% 66% 50% 50%

All 277 783 1,060 204 539 743
26% 74% 28% 73%
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more risky funds but the small number of women was evenly divided between risky
and less risky funds.
We used ordered probit analysis to explain the choice of funds for those who

actively managed their pension funds. Our results are shown in Table 6. Based on
our literature review, in model 1 we included age, gender (female), several measures
of marital status (married/cohabiting, divorced, widowed), marital status/gender inter-
action variables, income categories, education categories, accumulated savings cat-
egories, a dummy variable for unemployment and a measure of willingness to take
risk. In model 2, we added our measure of basic financial knowledge.
Since adding financial knowledge had little effect on the other coefficients, we dis-

cuss the results of the two models together. The age coefficient is negative and sig-
nificant, indicating that older members tended to invest in less risky assets. The
coefficient for gender (female) is positive in both models and significant in model
2. The married coefficient is positive and significant. The married by gender

Table 6. Ordered probit analysis of active investors

Variables Model 1 Model 2

Age −0.042*** (−14.28) −0.042*** (−14.16)
Female 0.181 (1.62) 0.194* (1.67)
Married 0.185* (1.85) 0.172* (1.73)
Married×female −0.327*** (−2.42) −0.319** (−2.37)
Divorced 0.193 (1.30) 0.180 (1.22)
Divorced×female −0.258 (−1.31) −0.255 (−1.30)
Widowed 0.157 (0.47) 0.164 (0.48)
Widowed×female 0.195 (0.49) 0.192 (0.47)
Income 2 0.296*** (4.38) 0.283*** (4.18)
Income 3 0.484*** (3.87) 0.453*** (3.61)
Income 4 0.705*** (5.53) 0.663*** (5.16)
Education 2 −0.024 (−0.27) −0.042 (−0.48)
Education 3 −0.082 (−0.87) −0.117 (−1.24)
Education 4 0.057 (0.54) 0.003 (0.03)
Education 5 0.097 (0.47) 0.052 (0.25)
Savings 2 −0.202 (−0.93) −0.225 (−1.02)
Savings 3 −0.440** (−2.29) −0.458** (−2.38)
Savings 4 −0.329* (−1.77) −0.349* (−1.86)
Savings 5 −0.248 (−1.34) −0.266 (−1.43)
Unemployed 0.160* (1.66) 0.167* (1.73)
Risk tolerance 0.040*** (4.39) 0.040*** (4.30)
Financial knowledge 0.045** (2.57)
Number 1788 1788
Log likelihood −2456 −2452
χ2 362 367
Pseudo R2 0.07 0.07

*** , ** and * indicate significance at the 1%, 5% and 10% confidence levels, respectively.
Ordered Probit estimation results. Dependent Variable Fund Lowest Risk=1 to Fund
Highest Risk=5.

The effect of financial knowledge and demographic variables 305

https://doi.org/10.1017/S1474747214000213  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747214000213


coefficient is negative and significant. The divorced and widowed variables and
their interactions with gender are not significant. Thus we concluded that married
women tended to invest in less risky assets than single men and married men.
While the single women were more likely to invest in risky assets than the single
men, the married men tended to invest in more risky assets than the single men.
The coefficients for income categories are positive and significant and increase
with the income category, showing that the higher a member’s income, the more likely
he or she was to invest in risky assets. None of the education variables is statistically
significant. The coefficients for accumulated saving suggest that members with savings
between 700,001 and 10 million CLP tended to invest in less risky assets than
those with smaller or larger savings. The unemployment coefficient was positive
and significant; we believe this variable might be capturing the effect of a temporary
fall in income when a person was unemployed. The coefficient of the risk tolerance
variable is positive and significant, indicating that investors with higher risk tolerance
invested in riskier assets. The coefficient of the financial knowledge variable added
in model 2 is also significant and positive and predicts that members with more
basic financial knowledge invested in riskier funds. The addition of this variable
had little effect on the size and significance of the coefficients, including the gender
coefficients.
In addition to models 1 and 2 we ran some other analyses which we briefly summar-

ize. We included age squared to test for a nonlinear relationship between age and in-
vestment choice; however, age squared was not significant. Adding risk tolerance
separately had no significant effect on the other coefficients. Because income was so
closely related to gender, age and education, we excluded the income variables
from the analysis. When we did this, the coefficients for university studies and gradu-
ate studies were positive and significant, indicating that people with higher levels of
education were more willing to invest in risky assets. The coefficient for financial
knowledge was also larger. The gender coefficient was still positive but no longer sign-
ificant. The coefficients for being married and the married female interaction variables
actually increased slightly in magnitude and statistical significance. The unemploy-
ment coefficient decreased considerably and was no longer significant. We also ran
ordinary multiple regression analysis on the variables, using three different measures
of the dependent variable: the funds (as we did for the ordered probit analysis); the
betas of the five funds; and the volatility of the five funds. Although the coefficients
of the explanatory variables differed in magnitude, their signs and statistical signifi-
cance were the same as those in the ordered probit analysis. These results are available
from the authors.
In the analysis of the marginal effects on the choice of fund (shown in Table 7), we

see that the greater the age the higher the probability of remaining in Fund E, while
each unit of greater financial knowledge or risk tolerance increases the probability of
changing to a higher risk fund. The same happens in the case of Funds D and C, but
the marginal effects of each variable are almost half the magnitude of those for Fund
E. In the case of Fund B, the marginal effects of those variables are not significant,
implying that the people in this fund changed for other reasons. Finally, in the case
of Fund A the marginal effects are reversed, implying that at an older age the people
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that are found in Fund A tended to change to a fund of less risk, while reaffirming
their choice if they had greater risk tolerance or greater financial knowledge.
Our findings on active investment support some of our hypotheses but not others.

Consistent with most of the literature review, we found that investing in risky assets
generally decreased with age. However, it should be noted that part of the age effect
might be due to the fact that people within 10 years of the normal retirement age
could not invest in the most risky fund (Fund A). As we hypothesized, risk taking
increased with income, financial knowledge and risk tolerance. On the other hand,
higher levels of savings did not increase risk taking, even when income was excluded;
this finding differs from several studies in the literature on voluntary liquid financial
assets including that of Calvet and Sodini (2014). Education had a positive impact on
risk taking only when income was excluded.
The gender results were more complicated than predicted. Young and single women

seemed to be more willing to invest in risky assets than young and single men. This
contradicts the general findings of the literature. It appeared that being married has
opposite effects on men and women. Married men tended to invest in more risky
assets and married women tended to invest in less risky assets than the rest of the sam-
ple. These results did not change when we controlled for financial knowledge and/or
for risk tolerance.
Since these gender and marital interaction results were somewhat surprising, we

looked more closely at the average values of the explanatory variables for married
and single men and women, as shown in Table 8. This table shows the fraction of mar-
ried and single men and women who actively managed their retirement funds and
then the average values of the explanatory variables for those who were active man-
agers. The income and savings variables were the original categories rather than the
collapsed categories used in the probit analysis. The results showed that about equal
percentages of married women and men actively managed their retirement assets (67%
versus 65%) but single women were more likely to manage their portfolios than single
men (65% versus 58%). Single women who managed their portfolios were also older
on average than single men (39 versus 36) and we know that active management
increased with age. Single women were on average younger than married women
and they had less accumulated savings; otherwise there were no significant differences.
The married men had more income and slightly more financial knowledge than single
men, which might explain more risky investment; on the other hand, they were older,

Table 7. Marginal effects analysis for fund selection model

Variable

Pension fund

E D C B A

Age 0.007*** 0.004*** 0.005*** 0.001 −0.016***
Risk −0.007*** −0.004*** −0.004*** −0.001 0.015***
Knowledge −0.008** −0.004** −0.005** −0.001 0.010**

*** and ** indicate significance at the 1% and 5% confidence levels.

The effect of financial knowledge and demographic variables 307

https://doi.org/10.1017/S1474747214000213  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747214000213


Table 8. Mean values of the explanatory variables for married versus single men and women who are active managers

Active management

Men Women

Married/cohabiting Single Married/cohabiting Single

Mean Std Dev Mean Std Dev Mean Std Dev Mean Std Dev
0.65 0.48 0.58 0.49 0.67 0.47 0.65 0.48

Age 45.58 10.08 35.96 8.87 43.47 9.48 39.88 10.87
Education 2.63 1.03 2.91 0.97 2.88 1.01 2.96 0.92
Income 5.67 3.26 5.01 3.23 4.04 3.30 4.25 2.92
Savings 11.93 2.51 10.01 2.98 10.38 3.09 10.05 3.08
Unemployed 0.06 0.23 0.07 0.26 0.09 0.29 0.08 0.27
APV 0.11 0.31 0.11 0.31 0.12 0.32 0.10 0.30
Risk tolerance 6.02 2.96 6.17 2.84 5.78 3.02 5.73 2.74
Financial knowledge 3.38 1.68 3.27 1.65 3.08 1.59 3.02 1.63
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less risk tolerant and less educated and had more savings than single men, which
would suggest less risky investment.

6 Conclusions

One finding of our study was that about two-thirds of the participants in Chile’s DC
pension plan included in our sample were actively managing their pension funds in
2009. We had expected a much lower percentage; however, Tapia and Yermo
(2007) did mention that active management in Chile had increased since 2002.
There are two caveats to this conclusion and they are likely to have opposite effects.
One is that the survey data did not specifically indicate which participants were in the
default plan. Thus we assumed anyone holding a default fund was not actively man-
aging his or her plan, but it is likely that some of those participants were active man-
agers. On the other hand, only half of the participants surveyed knew in what fund
their assets were invested. It is possible that those who did not know were more likely
to be default participants. Since our analysis includes only those who knew their
funds, we may have underestimated the percentage choosing the default. As predicted,
we found that older people and people with more income and more financial knowl-
edge were more likely to manage their retirement funds. However, in contrast to most
of the studies, we found that more women, especially young women, were actively
managing their portfolios paragraph.
When we looked at the investment decisions of active investors we found the follow-

ing expected results: risk-taking decreased with age and increased with income, risk
tolerance and financial knowledge. Although we looked only at income in 2009 rather
than the present value of future income as Calvet and Sodini (2014) used in their twin
study, both studies show the strong positive effect of income on risk taking. In ad-
ditional analysis available from the authors, we also found that participants were
more likely to hold separate voluntary savings (APVs) within the pension fund the
higher their income and their financial knowledge.
We predicted that accumulated savings would positively affect risk taking, but the

coefficients for savings were all negative and only a couple were statistically significant
even when income was excluded. Thus increased total savings appeared to lead to less
risk-taking, even though we controlled for age. The literature review found mixed
results for savings but the twin study of Calvet and Sodini (2014) found a strong re-
lation between risk taking and total voluntary financial assets. Our study was unable
to control for all the factors that Calvet and Sodini were able to control for, but it
does suggest that greater savings in a pension fund did not lead to greater risk taking.
If there was greater risk taking with wealth, it was likely to be in voluntary savings. A
few education coefficients had the predicted positive coefficients but were only signifi-
cant when income was excluded. Thus education seemed to have its main effect
through its impact on income.
Our gender and married interaction results were somewhat surprising although a

few of the studies we reviewed found being married had different effects on men
and women. It did appear that young women, especially single women, were as willing
to invest in risky funds as men. It will be interesting to see whether that continues as

The effect of financial knowledge and demographic variables 309

https://doi.org/10.1017/S1474747214000213  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747214000213


the cohort ages, or whether the women become more risk averse than men as they age.
Other things being equal, married men invested in more risky assets and married
women invested in less risky assets than their single counterparts.
Financial knowledge and risk tolerance both had significant positive coefficients,

indicating that higher values of both led to greater risk taking. Landerretche and
Martínez (2013) also found that greater financial knowledge led to greater investment
outside of the pension fund. What was unusual about our results was that adding
financial knowledge or risk taking separately or together had little effect on the
other coefficients in the analysis. Most of the studies we reviewed in the literature sec-
tion found that adding these variables to the analysis reduced the size and significance
of other coefficients, particularly the gender coefficients. Our study found that Chilean
women on average had less financial knowledge and less risk tolerance than Chilean
men, yet controlling for these variables did not reduce the size of the gender coefficient
and had little effect on the other coefficients.
Another complication of this study is that it took place in 2009, the first full year of

the global financial crisis when there were negative returns and high volatility in the
Chilean equity markets as well as in equity markets around the world. In additional
analysis, we performed on the 236 participants who reported that they had changed
funds one or more times since 2006 and whom we could match between 2006 and
2009, we found that 41% had moved to a less risky fund by 2009 while only 17%
had moved to a more risky fund (42% must have made offsetting changes since
they were in the same funds in 2006 and 2009). We hope that the Sub-secretary of
Social Protection will conduct the same survey in a more stable financial period, so
that investment behaviors can be compared.
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Appendix

Appendix 1. Variable return investment limits by fund and their betas and volatilities

Fund Maximum permitted (%) Required minimum (%) Beta1 Volatility2

A 80 40 0.705 0.224
B 60 25 0.524 0.157
C 40 15 0.339 0.092
D 20 5 0.179 0.047
E 5 0 −0.006 0.023

1 The betas were calculated as of June 2009 with the last 60 monthly returns taking the IPSA
index as the Chilean Stock market reference.
2 The fund volatilities were calculated as of June 2009 by the Superintendencia de Pensiones as
the standard deviation of the last 12 monthly returns.

Appendix 2. Descriptive statistics by gender and fund

Age Savings Education Income Risk tolerance Knowledge

Fund A
Male 39.72 11.30 2.93 6.37 6.64 3.67
Female 37.43 10.12 3.02 4.66 6.30 3.30

Fund B
Male 38.90 10.95 2.55 4.92 6.28 3.22
Female 39.15 9.71 2.91 3.95 5.71 3.02

Fund C
Male 47.48 11.99 2.46 4.81 5.57 3.05
Female 44.74 10.49 2.71 3.44 5.60 2.79

Fund D
Male 49.46 11.67 2.40 4.27 5.51 2.93
Female 47.94 10.77 2.78 3.41 4.99 2.64

Fund E
Male 49.79 11.66 2.46 4.67 5.29 2.99
Female 49.69 10.98 2.69 3.83 4.90 2.90
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Appendix 3. Questions Related to Financial Knowledge

1. If there exists a 10% probability, how many of 1,000 persons will contract a
disease?

2. Five people win a prize of two million. How much will each one receive?
3. You have US$100 in a savings account with a 2% annual interest rate. How much

will you have at the end of 5 years?
4. You have US$200 in a savings account. The account accumulates 10%. How much

will you have in the account at the end of 2 years?
5. If the AFP ‘A’ had a profitability of 15% the past year and the AFP ‘B’ had a

profitability of 20%, which AFP will have the greater profitability next year?
6. You possess a savings account that delivers interest of 1% annually and you know

that the rate of inflation is 2% annually. After 1 year you will be able to buy. . ..?
7. To buy shares of one company is less risky than to use the same amount of money

to buy various shares of different companies. True or False.

Appendix 4. Regression estimation results; 12 income categories explained by gender,
education and age

Model 1 Model 2

Gender −1.61*** −1.65***
Education 1.52*** 1.45***
Age 0.03*** 0.05***
Age2 – −0.01**
R2 0.78 0.78
Obs. 2,782 2,782

*** and ** indicate significance at 1% and 5% confidence level, respectively.
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