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Abstract:
is study explores whether Colombian mutual funds deliver abnormal risk-adjusted returns and delves on their persistence.
rough traditional and downside risk measures based on Modern Portfolio eory and Lower Partial Moments, this article
evaluates the performance of 146 mutual funds categorized by investment type and fund manager. is assessment suggests that
mutual funds underperform the market and deliver real returns. Similarly, bond funds underperform equity funds, and investment
trusts underperform brokerage rms as managers. Furthermore, bond funds and funds managed by investment trusts exhibit short-
term performance persistence. ese results suggest that investors may pursue passive investment strategies, and that they must
analyze past performance to invest in the short-term.
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Resumen:

Este estudio analiza si los FIC en Colombia ofrecen rendimientos ajustados por riesgo mayores al mercado y su persistencia.
Evaluamos el desempeño de 146 FICs, por tipo de inversión y de administrador, utilizando la Teoría Moderna de Portafolios y
“Momentos Parciales Inferiores”. En general, los FICs ofrecen rendimientos reales inferiores a los del mercado. Los fondos de renta
ja y los administrados por duciarias rentan menos que los fondos de renta variable y los administrados por comisionistas. Los
rendimientos de los fondos de renta ja y de los administrados por duciarias persisten en el corto plazo. Los inversionistas deben
seguir estrategias pasivas de inversión, y deben analizar el comportamiento pasado de los retornos para invertir en el corto plazo.
Códigos JEL: G11, G14, G23
Palabras clave: Fondos de Inversión Colectiva, rendimiento del fondo, administradores de los fondos, riesgo, desempeño,
persistencia.

Resumo:

Este estudo analisa se os FICs da Colômbia oferecem retornos ajustados ao risco maiores que o mercado e sua persistência.
Avaliamos o desempenho de 146 FICs, por tipo de investimento e administrador, usando a Teoria Moderna de Portfólios e
“Momentos Parciais Inferiores”. Em geral, as FICs oferecem retornos reais abaixo dos do mercado. Os fundos de renda xa e os
administrados por duciários alugam menos do que os fundos de ações e os administrados por agentes de comissão. Os rendimentos
dos fundos de renda xa e os administrados por duciários persistem no curto prazo. Os investidores devem seguir estratégias de
investimento passivo e devem analisar o desempenho passado dos retornos para investir no curto prazo.
Códigos JEL: G11, G14, G23
Palavras-chave: Fundos de investimento coletivo, desempenho de fundos, gestores de fundos, risco, desempenho, persistência.
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INTRODUCTION

Over 1.5 million individuals invested in Colombian mutual funds, FICs (acronym in Spanish: Fondo de
Inversión Colectiva), in 2016. e net worth managed in mutual funds accounted roughly for 7.7% of the
national Gross Domestic Product. During the previous ten years, investors in FICs tripled and the value of
the assets under management doubled as a fraction of the GDP. 1

Despite the growing importance of the Colombian mutual fund industry, nancial information on
FICs is incomplete and fragmented (Ramírez, 2012; Monsalve & Arango, 2016) despite the efforts of
the regulator to encourage fund administrators to disclose the market value and the composition of the
portfolios under management, their net asset values –NAV’s–, and fees. In addition, the Superintendencia
Financiera de Colombia –SFC– inquires managers to inform about daily fund returns as performance
measure. Nonetheless, there is no obligation for fund managers to release risk data on FICs, thus there is no
public information on risk-adjusted fund returns.

Such information is relevant for any investor to evaluate fund performance. Any investor must be able
to assess fund returns regarding risk, fund performance relative to their peers, and whether a mutual fund
(manager) is adding value in relation to her investment objectives.

Analyzing fund performance from an academic perspective ultimately delves on market efficiency (Fama,
1970) by assessing the managerial ability to consistently generate abnormal returns concerning the investment
objectives of investors and the market. Our main objective is, therefore, to determine empirically whether
Colombian mutual funds deliver abnormal risk-adjusted returns and if their ability persists.

e literature on FICs performance in Colombia is scarce. Most of these studies test the Efficient Market
Hypothesis –EMH–, by comparing the risk-adjusted returns between any optimized investment strategy
to a market portfolio, usually represented by an index or a benchmark. A limitation to this approach is the
assumptions and the model used to optimize portfolios that may not be feasible in practice. Actually, these
studies focus on the performance of theoretical portfolios versus a benchmark, thus they do not directly
observe the performance of mutual funds.

On the one hand, this research shows that investors may take advantage of inefficiencies in the Colombian
stock market by constructing portfolios that yield higher risk-adjusted returns relative to the benchmark.
In this context, Medina and Echeverri (1993) provide evidence on the inefficiency of the market portfolio
from 1979 to 1981, and 1990 to 1992, once they compare the performance of the market index with a set of
optimized portfolios (Markowitz, 1952). More recently, Contreras, Stein, and Vecino (2015) nd evidence
on market inefficiency by analyzing the performance of twelve equity portfolios which maximize the Sharpe
ratio from 2007 to 2012. ese portfolios outperform the market on the nal value of the investment, returns
and risk.

On the other hand, investors are indifferent to execute active or passive investment strategies. Such is the
case of Dubova (2005), who nds no conclusive results neither on the dominance of the market portfolio
nor on any optimized portfolio based on risk-adjusted returns, once she compares the performance of ve
optimized portfolios through the Capital Asset Pricing Model –CAPM–, and the index from 1993 to 2003.

Other studies test the EMH by evaluating the performance of managed portfolios through an asset pricing
model. Such method allows for the direct assessment of mutual funds risk-adjusted returns in relation to the
market, and whether these funds add value to investors. e main limitation arises from the assumptions on
the asset pricing model used to evaluate performance.

In this context, investors are better off by investing passively. e results on active management for ve
equity funds (Piedrahita, 2012), through regression analysis on the CAPM and a ree Factor Model (Fama
& French, 1993), 2  show that mutual funds exhibit negative and signicant alphas, and declining Sharpe
and Information ratios. Similarly, on a sample of 73 equity funds, Monsalve and Arango (2016) estimate
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Jensen’s alphas through least squares and quantile regressions, and nd that 22 funds exhibit signicant 
alphas, of which four of them are positive, and present evidence on signicant alphas for 43 funds, of which 
one is positive, respectively. e ndings of Piedrahita (2012), and Monsalve and Arango (2016) validate 
market efficiency, since mutual funds do not outperform the stock market, and destroy value relative to 
their benchmarks.

is perspective to analyzing mutual funds highlights the potential of implementing a set of risk-
adjusted measures to evaluate the relative performance among funds and a benchmark. Furthermore, it 
allows to assess whether an investor may pursue active or passive investment strategies. us, such 
theoretical and empirical approach aligns the perspective of our investigation.

While previous studies tackle fund performance on the theoretical grounds of modern portfolio theory 
–MPT– we aim to ease the assumptions of normality and stationarity of fund returns by implementing 
downside risk-adjusted measures based on the third order stochastic dominance rule through lower 
partial moments –LPM– (Bawa, 1975; Bawa & Lindenberg, 1977. One of the main advantages of such 
methodology is the capability to dene risk on the ability of the manager to fulll the investment goals of the 
investor (Sortino & van der Meer, 1991, thus we also consider the failure of achieving such objectives as a 
part of evaluating fund performance. Furthermore, we analyze performance over time to determine whether 
mutual funds are able to consistently deliver superior returns (Goetzmann & Ibbotson, 1994; Malkiel, 1995, 
or to accomplish the investment objectives of investors.

To this end, we assess the performance of 146 mutual funds divided into two categories. First, we categorize 
funds with regards to their underlying assets: stocks or xed income securities. 3  Second, we classify mutual 
funds relative to the manager, this is brokerage rms or investment trusts. To the best of our knowledge, this is 
the rst study that analyzes the relative performance of funds and its persistence for this set of characteristics 
in the Colombian mutual fund industry.

In addition to this introduction, the paper is organized as follows: In the rst section we provide the 
theoretical background on our MPT and LPM performance measures. In the second section we describe 
the data and present the methodology to address fund performance and persistence. We analyze fund 
performance through risk-adjusted measures and delve into the “hot hand phenomenon” in the third section. 
Finally, the conclusions are presented.

A REVIEW ON PORTFOLIO PERFORMANCE AND DOWN-SIDE
RISK

Traditional performance measures

A rst approach to performance analysis is to compare returns within a set of portfolios. With this method, 
the investor is able to dene which funds perform better. Nevertheless, returns alone are not useful for 
evaluating portfolios: Positive large returns are not evidence of a skillful manager whose aim is to achieve 
returns above a benchmark (Grinold & Kahn, 2000, or the prot target of an investment plan. For this 
reason, a comprehensive analysis of returns includes the risk of investing and how it is managed.

With the early works of Markowitz (1952, the models of equilibrium in capital markets such as the 
CAPM, developed by Treynor (1961, Sharpe (1964, Lintner (1965 and Mossin (1966, and the EMH 
(Fama, 1970), researchers focused on testing efficiency on nancial markets and, as a consequence, on 
portfolio analysis based on risk-adjusted returns. Adjusting returns for risk allows investors to rank portfolios, 
such that the best performer is the fund that exhibits the highest risk-adjusted return. Moreover, it is useful 
for assessing fund performance compared to a benchmark portfolio, and to distinguish skillful managers. 4
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Blume, Crocket, & Friend (1970) introduced a cross-sectional comparison between the returns of mutual
funds and randomly generated portfolios with similar risk proles. is methodology allows to rank
portfolios for each risk characteristic and to evaluate their relative performance.

Under the CAPM framework, Treynor (1965) developed a return-to-risk measure to assess fund
performance. e Treynor ratio compares the return in excess of the portfolios to their systematic risk,
β, assuming that investors hold well diversied portfolios. e best performing fund attains the highest
differential return per unit of systematic risk. Furthermore, an efficient portfolio exhibits the same Treynor
ratio as the market portfolio, thus it also serves as the baseline for analyzing over or underperformance relative
to a benchmark, and market efficiency.

Similarly, Sharpe (1966) developed a reward-to-variability ratio to compare funds excess returns to total
risk measured by the standard deviation of fund returns. In a similar approach to Sharpe (1966), Modigliani
and Modigliani (1997) introduced the M 2 measure as a differential return between any investment fund and
the market portfolio for the same level of risk. 5  e Modigliani-squared measure ranking is equivalent to
that produced by the Sharpe ratio.

Jensen (1968) presented an absolute performance measure founded on the CAPM. Allowing the
possibility of skillful managers, he introduced an unconstrained regression between the risk premium on any
security or portfolio and the market premium. e constant in the regression measures fund performance
as the ability of the manager to earn returns above the market premium for any level of systematic risk;
correspondingly, it also captures under performance.

Lower partial moments

e measures in previous section assume normality and stationarity on portfolio returns. In practice, return
distributions are not symmetrical and their statistical parameters change over time. Furthermore, these
performance measures can be manipulated through “informationless trading” by simulating stationarity on
returns or smoothing variance. Bookstaber and Clarke (1985), Goetzmann, Ingersoll, & Ivkovich (2000),
Lhabitant (2000), Ferson and Siegel (2001) and more recently Goetzmann, Ingersoll, Spiegel, & Welch
(2007) demonstrated how the Sharpe ratio is improved in portfolios that use derivatives on the market
portfolio or the assets within the managed portfolio, and that implement dynamic allocation strategies
between evaluation periods.

To deal with the assumptions on the return distributions to assess fund performance, Bawa (1975)
demonstrated that the mean-lower partial variance 6  is a suitable approximation to the ird Order Stochastic
Dominance rule, which is the optimal criteria for selecting portfolios for any investor who exhibits decreasing
absolute risk aversion, independent of the shape of the distribution of returns. Under this framework,
Fishburn (1977) presented a mean-risk dominance model –the a-t model, for selecting portfolios. Fishburn
(1977) dened uncertainty as the probability of not achieving a minimum return, and risk is measured by a
“probability-weighted function of deviations below a specic target return”. 7

Based on Fishburn’s ideas, Sortino and van der Meer (1991) compared the performance on optimized
portfolios through the traditional CAPM and a downside risk model. For the latter, they dened risk as the
probable negative outcomes when the return of the portfolio falls below a minimum required return, the
DTR. From this examination, Sortino and Price (1994) introduced two performance measures: the Sortino
ratio and the Fouse index.

e Sortino ratio measures performance in a downside variance model: whereas the Sharpe ratio uses
the mean as the target return and variance as risk, the Sortino Ratio uses the DTR and downside deviation
respectively. On the other hand, the Fouse index compares the realized return on a portfolio against its
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downside risk for a given level of risk aversion. It is a net return aer accounting for downside deviation and 
the risk attitude of the investor.

More recently, Sortino et al. (1999) presented the Upside Potential Ratio, UPR, to assess fund 
performance. e UPR compares the success of achieving the investment objectives of a portfolio to the 
risk of not fullling them. In this context, the main objective of the manager of the fund is “to 
maximize the expected return above the DTR, subject to the risk of falling below the DTR” (Sortino et 
al., 1999). e UPR is “a measure of the inherent risk the manager is taking of not achieving the investor’s 
DTR relative to the potential of exceeding that desired return” (Sortino, van der Meer, Plantinga, & Kuan, 
2010).

DATA AND METHODOLOGY

e sample

Our data set includes daily Net Asset Values, NAVs, for 146 open-end mutual funds from March 31, 1995 
to June 30, 2016, expressed in Colombian pesos, COP. We restrict our analysis to funds domiciled in 
Colombia that invest in domestic securities, either equity or xed income. Furthermore, the funds in the 
sample are required to exhibit at least one and a half years of daily pricing data. e sample includes active 
and liquidated funds to address survivorship bias. We collected funds prospectus, inception and liquidation 
dates, asset al-locations and other descriptive data from the SFC, and relevant market data from Bloomberg 
and Reuters.

We classied funds by investment type, taking into account that self-declared equity funds allocate a 
portion of their investments into short-term xed income securities to provide liquidity to their investors. 
Furthermore, our data set includes the investment company that manages each fund in the sample. 
us, we sorted out the funds into two main categories, funds managed by brokerage rms and those 
managed by investment trusts. ese features of our database are key to categorize mutual funds by 
manager within investment type, and to track performance for each fund in the cross-section.

As reported in Table 1-Panel A, from the 146 funds in the data set, 67 were invested in domestic equity 
and 79 in xed income securities. By the end of the period, there were 117 active funds. e median age 
of the funds in the sample was 6.31 years. e overall age ranged from 1.83 to 21.27 years. Fixed income 
funds displayed a greater median age, 7.85 years, relative to equity funds, which median age was 4.67 years.
ese gures are consistent with the trend of the size of the bond and equity markets in Colombia during 
the sample period. 8

Table 1-Panel B reports on the distribution of mutual funds by manager. Brokerage rms managed 
85 funds, with a median age of 5.08 years. Sixty-ve of these funds were active at the end of the period. At 
the same time, investment trusts managed 61 mutual funds, with a median age of 11 years. From these 
funds, 52 were still active by June 2016. Table 1-Panels C and D display the distribution of mutual funds by 
manager within investment type. In the equity side, 81 percent of the funds were managed by brokerage 
rms, whereas investment trusts managed 61 percent of xed income funds.
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TABLE 1
Mutual funds by investment type and fund manager

Note: is table reports the distribution of mutual funds by investment type and fund manager. e sample includes active and
liquidated funds from March 31, 1995 to June 30, 2016. Fund age accounts for the presence of the funds in the data set and is

expressed in years. Panel A exhibits the distribution of mutual funds by investment type, i.e. equity or xed income. Panel B exhibits
the distribution of mutual funds by fund manager, brokerage rms (BF) or investment trusts (IT). Panel C displays the distribution

of equity mutual funds by fund manager. Panel D presents the distribution of xed income mutual funds by fund manager.
Source: Own elaboration.

Inasmuch as the investment set of the mutual funds includes Colombian securities, the benchmarks for the
equity funds used in our analysis are the MSCI Emerging Markets Index for Colombia, the IGBC and the
COLCAP index. e market reference for the xed income funds is the COLTES index. e risk-free rate
in COP is the overnight Interbank Offered Rate, TIB, provided by the Central Bank, and the Colombian
consumer ination index is the IPC.

Table 2 reports summarized descriptive statistics of daily continuously compounded returns on mutual
funds and their respective benchmarks. Since re-turns on funds were calculated from their NAVs, these are
net of management and administration expenses, thus the forthcoming analysis is on net performance. As
detailed in Table 2-Panel A, the mean and median daily returns for the funds in the sample were positive, and
xed income funds displayed higher mean and median returns than equity funds. e greater range of daily
returns occurred on equity funds, which also exhibited higher standard deviation.

From the managers perspective, funds managed by brokerage rms exhibited lower mean and median
returns, larger standard deviations and a greater negative skewness, compared to investment trusts funds, as
presented in Table 2-Panel B. ese statistics hold for equity and xed income markets, as shown in Table
2-Panels C and D, except for the mean and median returns of mutual funds managed by brokerage rms,
which were larger in the bond market. An interesting fact of fund returns is that, on average, they are negative
skewed, thus the aggregate information on return distributions suggests that neither of the time series of
returns are symmetric.
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TABLE 2
Returns statistics on mutual funds and benchmarks

Note: is table reports summarized descriptive statistics of daily continuously compounded returns on 146 mutual funds
by investment type and fund manager, and their respective market benchmarks. Daily returns are calculated as the change
in NAV’s and index values respectively. Returns are expressed in percentages. For funds, statistical data is presented as the
equally-weighted average of each measure. Panel A displays mutual funds returns statistics by investment type and panel

B exhibits mutual funds returns statistics by fund manager. Panel C and D present mutual fund statistics by fund manager
within investment type, equity and xed income respectively. Panel E reports summary statistics for index benchmarks.

Source: Own elaboration.

Detailed gures on the asymmetry of return distributions showed that returns on 88 mutual funds were
negatively skewed; in addition, returns on 58 funds displayed positive skewness. To further investigate
whether the time series of returns of the mutual funds and the indexes exhibited normality, to evaluate the
relevance of applying LPM measures to assess fund performance, we performed the Shapiro-Wilk test on
mutual fund returns. e results of the test disclosed that none of the time series of returns followed a normal
distribution. 9

Risk-adjusted measures

To assess the performance of mutual funds in Colombia, we started by using a set of measures derived from
MPT. Founded on the CAPM, we rst computed the Treynor ratio (Treynor, 1965) of each fund p, as:

(1)

where  is the realized average return of fund p,  is the average risk-free rate and βp  10  is a measure of
systematic risk of fund p. A good performing fund displays a higher Treynor ratio as long as the manager
achieves either greater returns in excess or mitigates systematic risk. Similarly, we computed the Sharpe ratio
of each fund (Sharpe, 1966) as the ratio between the risk premium and the realized standard deviation of
the returns of fund p, σp:



Cuadernos de Administración, 2019, 32(59), ISSN: 0120-3592 / 1900-7205

(2)

An investor is interested in the fund that exhibits the highest Sharpe Ratio. It is attained by achieving high
returns in excess of the risk-free rate or by reducing the standard deviation of its returns, i.e. its risk.

We also computed M 2 the measure presented by Modigliani and Modigliani (1997). First, we estimated
risk-adjusted returns per fund, RAP p, as follows:

(3)

where σM is the standard deviation of the respective benchmark return for each fund in the sample. In
addition, we calculated the difference between the risk-adjusted return of a fund, RAP p, and the realized
average market return, , to attain the M 2 measure per fund. e M 2 measure is a differential return that
compares the performance of the fund relative to the market, thus the greater the measure the better the fund:

(4)

With the aim to assess the skills of a manager we computed our last traditional performance measure,
Jensen’s alpha (Jensen, 1968). Jensen’s alpha, is the average realized return of fund p over the equilibrium
return predicted by the CAPM for identical betas:

(5)

Since alpha is a differential return on the CAPM, it is estimated with a time series regression of funds excess
returns against benchmark excess returns over the risk-free rate:

(6)

Where αp is the estimation of Jensen’s performance measure for fund p, βp is its measure of non-diversiable
risk, R M is the realized market return, R F is the risk-free rate and ep is the error term of the regression. As
long as αp is positive and statistically signicant, the manager of the fund displays investment skills, since she
provides returns in excess of the market premium for any level of systematic risk, thus the greater the alpha
the better the fund.
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Downside risk and value added

In addition to our traditional measures of fund performance, we computed a set of indicators that account 
for the asymmetry of the return distributions, and the deviations of the returns of each fund with regard to 
their strategic investment objective, the so called DTR.

Based on the LPM methodology, we rst dened p(R p) as the discrete probability function of the returns 
of fund p. To this end, let us dene the set of fund returns greater than its DTR:

(7)

en, we estimated the upside probability of each fund, UP p, as the probability that the return of the fund,
R p, surpasses its DTR, T p. e higher the upside probability of the fund the greater the likelihood of the
fund to achieve returns above its DTR:

(8)

Similarly, we computed the upside potential of each fund, UPO p, as the average excess return of fund p
over its DTR, when the return of the fund is higher than its strategic target:

(9)

Furthermore, we dene the set of negative deviations of the returns of a fund with regard to its strategic
target:

(10)

With this set of returns, we estimate the downside risk of fund p, δp, as a measure of the volatility of the
returns below the DTR. e greater the downside risk of a fund, the greater the dispersion of those returns
below its strategic return target:

(11)

We performed an alternative calculation for “downside risk”, , by considering the mean of the absolute
value of the negative deviations of the return of fund p, R p, with regards to its DTR:
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(12)

In the LPM framework, the performance measures adjust fund returns for downside risk and its target
return. Such is the case of our rst fund performance measure, the Sortino ratio (Sortino & Price, 1994). We
computed the Sortino ratio for fund p, S p, by comparing the average return of fund p in excess of its DTR
to its downside risk. A good performing portfolio has a greater Sortino ratio as long as it exhibits a larger
return per unit of downside risk:

(13)

Likewise, we calculated the Fouse index, FI p, as “the net return earned aer subtracting the required risk
premium” (Sortino & Price, 1994), which is computed as the product of a risk aversion parameter, A, 11

and downside risk. e Fouse index is a differential return adjusted by downside risk, thus the larger the
performance measure, the better the fund:

(14)

We nally estimated the upside potential ratio of fund p, UPR p, dened as the ratio of the upside potential
of a fund to its downside risk (Sortino et al., 1999). e upside potential ratio relates the average return in
excess of the fund relative to its DTR with the risk of not achieving it, thus a good performing fund exhibits
positive and larger values of UPR p:

(15)

We computed the performance measures described in previous sections per fund, 12  taking into account
the time the funds were present in the data set, this is from the inception date until either the liquidation, or
the nal date of the sample period. Similarly, we estimated these indicators for the benchmarks. We further
aggregated each performance measure based on our classication of funds by investment type and by manager
and performed a non-parametric analysis through mean paired tests to assess average fund performance.

Persistence

To test for the presence of a “Hot Hand” phenomenon in the Colombian mutual fund industry, we followed
the methodology of Goetzmann and Ibbotson (1994) and Malkiel (1995).

First, we divided the sample of fund returns over consecutive one-year periods. en, we constructed two-
way tables by dening winners (losers) as those funds that achieved risk-adjusted returns above (below) the
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median risk-adjusted return each year to present performance across time. Second, we tested for the null
hypothesis of “no winning persistence” using a Chi-square statistic and the Z-Malkiel statistic, Z, 13  as follows:

(16)

For a number of funds, , greater than 20, denotes a random variable of the number of funds that exhibit
winning performance, and p is the probability that a winner fund will achieve superior returns in the next
period. We perfomed the tests on persistence for the funds in the sample and categorized by investment type
and by manager.

MARKETS, MANAGERS AND PERSISTENCE

Equity and bond funds

In this section we assess the performance of mutual funds classied by investment type. First, we present the
results using the MPT measures to examine performance with respect to the benchmarks. Second, we extend
our analysis to the LPM indicators, thus we study fund performance in relation to the investment objectives
of the funds.

Table 3 reports the non-parametric results of a mean paired test on performance for the mutual funds in
the sample with respect to their benchmarks. At the individual level, a fund is understood to outperform its
benchmark when it achieves a greater risk-adjusted measure compared to the one calculated for the market.
Furthermore, in the case of the Sharpe ratio and Jensen’s alpha, these measures must be statistically signicant.
As a group, mutual funds outperform the market when the difference between the average measures for the
funds and the benchmark is positive and statistically signicant.

As detailed in Table 3-Panel A, mutual funds underperform the market. According to the Sharpe ratio, the
average excess return of the funds is 74 basis points lower than the market. Similarly, the M 2 measure reveals
that, on average, risk-adjusted returns on funds are 2 basis points below benchmark returns. Likewise, there
is no evidence of average managerial skill, 14  as reported by alpha.

At the investment type level, equity mutual funds display different performance. As shown in Table 3-
Panel B, negative risk-adjusted returns calculated through the Sharpe ratio indicate that market and funds
returns do not compensate risk. Nevertheless, equity funds returns exceed market returns on 20 basis points.
Accordingly, the M 2 indicates that equity mutual funds out per-form the market by 3 basis points. On
average, alpha indicates that there is no evidence of superior managerial skills.
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TABLE 3
Mutual fund performance

Notes: is table compares the performance of 146 mutual funds by investment type from March 31, 1995 to June
30, 2016 and two benchmarks: the MSCI index for the equity funds and the COLTES index for the xed income
funds. Panel A presents the overall performance of mutual funds. Panel B and C display mutual fund performance

by investment type, equity and xed income respectively. Figures are annualized. ***/**/* indicate that with the
paired t-test of means per measure, their difference is signicantly different from zero at the 1% / 5% / 10% level.

Source: Own elaboration.

In the bond market, the traditional measures are indicative of the overall under performance of mutual
funds in relation to their benchmark. Table 3-Panel C reports that risk-adjusted returns of bond funds are 146
basis points lower than the benchmark according to the Treynor ratio. Furthermore, mutual funds display
negative Sharpe ratios, and are below their market counterparts by 154 basis points. Likewise, bond funds
underperform the market by 6 basis points for the same level of risk, as the M 2 measure indicates. A further
examination of investment skill reveals that, on average, these funds destroy value to investors.

Table 4 reports the non-parametric results of the performance of 146 mutual funds by investment type,
as assessed by downside risk measures. To perform the evaluation, three strategic return objectives were
observed: 15  a DTR equal to zero that allows us to analyze the failure of a fund to achieving positive returns; a
DTR equals to the Colombian annual consumer ination, IPC, which accounts for real returns in COP, and
a DTR equal to the return of the respective benchmark, BMK, to evaluate performance relative to the market.

Table 4-Panel A indicate that the mutual funds in the sample and the benchmarks add value to investors,
when the strategic investment objective of the investor is to achieve positive returns. Furthermore, mutual
funds exhibit re-turns per unit of downside risk greater than the returns on the benchmarks as assessed trough
the Sortino ratio, and the funds display a higher probability of attaining positive returns. Once we set the
strategic investment return to annual consumer ination, the funds and the indexes deliver positive adjusted
returns. Nonetheless, the market achieves superior performance as measured by the Sortino and the Upside
potential ratio. Firstly, mutual funds under per-form their benchmarks by 19 basis points; secondly, market
indexes exhibit a higher probability of delivering returns above ination per unit of downside deviation. We
also analyze the case when the investment objective is to beat the market. e results indicate that funds under
perform the benchmarks by 38 basis points as measured by the Sortino ratio.

Table 4-Panel B, reveals that equity funds generate positive risk-adjusted returns, in line with the Sortino
ratio and the Fouse index when the DTR=0. Furthermore, equity funds outperform the MSCI Index by
117 basis points, and 4 basis points when returns are adjusted to the appropriate risk premium, respectively.
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Pertaining to the ability of equity funds to produce returns above ination, the Sortino ratio and the Fouse 
index are negative. Analogously, the benchmark does not yield risk-adjusted returns above ination. Despite 
the fact that neither equity funds, nor the benchmark add value to investors when the investment objective 
is to achieve real returns, mutual funds outperform the market by 43 and 4 basis points as measured by the 
Sortino ratio and the Fouse index respectively. ese gures are conrmed for a desired target return equal to 
the return of the benchmark. Downside risk measures reveal the dominance of equity funds as they deliver 
superior returns. In terms of the Sortino ratio and the Fouse index, funds outperform the market in 42 basis 
points, and 2 basis points when the risk premium is discounted. Notwithstanding, equity funds display a 
lower potential to produce returns above the investment objective when it is dened as either positive returns 
or real returns. e UPR indicates that, in the former case, the market exceeds the funds returns over the 
DTR in 43 basis points and, in the latter case, in 93 basis points.

TABLE 4
Downside risk measures on mutual fund performance

Notes: is table reports the performance of 146 mutual funds by investment type from March 31, 1995 to June 30, 2016, by means
of the Sortino ratio, the Fouse index and the Upside potential ratio. Panel A presents the overall performance of mutual funds.

Panel B and C display mutual fund performance by investment type, equity and xed income respectively. To estimate downside
risk measures, three strategic return objectives (DTR) were considered: 0; annual ination (IPC), and the annual mean return
of the benchmark (BMK). e benchmarks for calculations are the MSCI index for the equity funds and the COLTES index
for the xed income funds. e calculations are performed to both, funds and indexes. Figures are annualized. ***/**/* indicate
that with the paired t-test of means per measure, their difference is signicantly different from zero at the 1% / 5% / 10% level.

Source: Own elaboration.

Table 4-Panel C reports that bond funds do add value to investors, for a DTR = 0. In comparison to the
market, there are mixed results: mutual funds outperform the benchmark as gauged by the Sortino ratio, in
128 percentage points, whereas the Fouse index indicates that bond funds under perform the benchmark by 3
basis points. When the investment objective is to achieve positive real returns, the Sortino ratio and the Fouse
index are positive. In this case, bond funds underperform the market in 73 basis points and 3 basis points
when risk is subtracted, respectively. With respect to the skills of the manager to generate superior returns,
the downside risk measures conrm that mutual funds do not offer higher risk-adjusted returns compared
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with the benchmark. Specically, bond funds risk-adjusted returns are 106 basis points lower in line with
the Sortino ratio, and 3 basis points below the market as reported by the Fouse index. e potential of xed
income funds to produce returns above the strategic targets, per unit of downside deviation, is greater to the
one observed by the market when the DTR = 0. When the strategic investment objective is ination, the
likelihood of achieving returns above the DTR is greater for the benchmark.

e managers

In the previous section we documented the performance of mutual funds against their benchmarks. In this
section we provide a cross-sectional evaluation of fund management. For this analysis, we split the sample
in two groups: mutual funds managed by brokerage rms and by investment trusts. Furthermore, we take a
closer look to the performance of each group by investment type. is analysis is twofold, we can observe
the ability of the managers to outperform the market, and to gauge which group displays greater investment
skills. For the latter, brokerage rms outperform investment trusts when the difference between the average
measures between each group is positive and statistically signicant. As in the previous section, we begin our
analysis with the traditional performance assessment to further examine mutual funds in accordance with
the downside risk measures.

Table 5-Panel A reports the performance of 146 mutual funds classied by investment manager. In line
with the Sharpe ratio, neither brokerage rm nor investment trust funds generate positive risk-adjusted
returns. Despite neither type of funds add value, brokerage rm funds outperform their peers by 42 basis
points. e M 2 measure conrms this result. As a matter of fact, brokerage rm funds display positive risk-
adjusted returns, while investment trust funds exhibit negative returns, thus the former exceeds the latter by 6
basis points. Furthermore, alphas suggest that there is no statistically signicant difference in the the average
investment skills of the managers.

e relative performance of equity mutual funds is presented in Table 5-Panel B. Risk-adjusted returns
are negative for both type of managers, as re-ported by the Sharpe ratio. e M 2 measure presents evidence
on the underperformance of investment trusts in relation to brokerage rm funds. Risk-adjusted returns are
higher for the latter in 7 basis points. Moreover, funds managed by brokerage rms outperform the market
in 4 basis points, and in-vestment trusts yield 3 basis point below the benchmarks. Similarly, alphas on both
managers disclose that there is no statistically signicant difference in their investment skills as managers of
equity mutual funds.
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TABLE 5
Fund manager performance

Notes: is table reports the performance of 146 mutual funds by investment type and fund manager from March 31,
1995 to June 30, 2016. Panel A presents the performance of mutual funds by fund manager, brokerage rms (BF) and
investment trusts (IT). Panel B and C display mutual fund performance of mutual funds by investment type, equity
and xed income respectively, for each fund manager. e benchmarks for calculations are the MSCI index for the
equity funds and the COLTES index for the xed income funds. Figures are annualized. ***/**/* indicate that with

the paired t-test of means per measure, their difference is signicantly different from zero at the 1% / 5% / 10% level.
Source: Own elaboration.

Table 5-Panel C reveals the overall under performance of xed income funds. Brokerage rm and
investment trust funds yield risk-adjusted returns below the benchmarks, as evaluated by negative Sharpe
ratios. Furthermore, there is no statistically signicant difference in the underperformance of both type of
managers. Similarly, the M 2 measure illustrates that risk-adjusted returns on brokerage rm and investment
trust funds are 5 and 6 basis points lower than market returns respectively. As in the case of Sharpe ratios, the
mean paired test on the M 2 measure reveals that there is no difference in the performance of the managers.
Fixed income fund managers do not demonstrate superior investment skills. Jensen’s alphas are negative for
both type of managers. Moreover, the mean paired test on alphas indicate that, on average, brokerage rms
and investment trusts do not statistically differ in their investment skills.

A closer examination on the investment skills of the managers is presented in Table 6, as assessed by the
Sharpe ratio and Jensen’s alpha. From the 146 funds in the sample, one exhibits a positive and statistically
signicant Sharpe ratio 16 , two funds evince superior skills, and 29 destroy value to investors, as reported
through their alphas. In the equity market, Table 6-Panel B indicates that a brokerage rm fund displays a
positive and statistically signicant Sharpe ratio, and an investment trust fund generates alpha. Furthermore,
three brokerage rm and two investment trust funds destroy value. In the bond market, Table 6-Panel C
discloses that neither of the funds achieve returns in excess of the risk-free rate. e estimations performed in
Equation 6 report that an investment trust fund exhibits superior investment abilities, and that 11 brokerage
rm and 13 investment trust funds generate negative and statistically signicant alphas.
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TABLE 6
Statistical signicance on fund manager performance

Notes: is table summarizes the number of mutual funds that exhibit statistically signicant Sharpe ratios and alphas
as measures of performance by investment type and fund manager. Panel A presents the overall performance of mutual
funds by fund manager. Panel B and C displays the performance of mutual funds by investment type, equity and xed
income respectively, and by fund manager. Sharpe ratios and alphas are statistically signicant at the 5% level. Sharpe

ratios are statistically signicant when Statistically signicant alphas result from the estimation of Jensen’s alpha.
Source: Own elaboration.

To assess the relative performance of mutual fund managers via downside risk, we estimate the Sortino
ratio, the Fouse index and the Upside potential ratio for the funds in the sample for three different DTRs
as in previous sections. We present the measures and the non-parametric results of a mean paired test on the
performance of the mutual funds in the sample by each measure in Table 7.

Table 7-Panel A reports the performance of mutual funds classied by manager. When the strategic
objective of the fund is set to achieve positive risk-adjusted returns, both brokerage rm and investment trust
funds do add value to investors. In this scenario, investment trust funds hand over higher risk-adjusted returns
compared to their counterparts: specically, 10 percentage points and 2 basis points according to the Sortino
ratio and the Fouse index respectively. In addition, investment trust funds also display a higher potential to
achieve positive returns.

Similar results are presented when the strategic return is the IPC. e Sortino ratio and the Fouse index
reveal that investment trust funds outperform their peers by 39 and 3.5 basis points respectively. Nonetheless,
the likelihood of brokerage rm funds to attain risk-adjusted returns above ination per unit of downside
deviation is 5, 126 basis points greater than the UPR for investment trust funds.

Brokerage rm funds perform better when the investment objective is to beat the benchmark. e Sortino
ratio discloses that neither of the funds outperform the market, in spite of the fact that brokerage rm funds
generate 82 basis points in excess by unit of downside risk, compared to investment trust funds. With respect
to the Fouse index, brokerage rm funds beat the market by one basis point and overcome investment trust
funds by 3 basis points. Likewise, brokerage rm funds exhibit a higher probability to deliver returns above
their benchmarks in relation to their peers, more precisely 45 basis points according to the UPR

In the equity market, Table 7-Panel B reports that managers provide positive risk-adjusted returns when
the DTR=0, according to the Sortino ratio. Particularly, investment trust funds outperform their peers by 2
percentage points. Notwithstanding, brokerage rm funds display a greater ability to de-liver positive returns,
as gauged by the UPR. Brokerage rm funds fail to yield risk-adjusted returns above ination, by 15 and 4
basis points as reported by the Sortino ratio and the Fouse index respectively. e results for investment trust
funds are mixed: while the Sortino ratio evinces that these funds outperform the strategic objective by 21 basis
points, the Fouse index reveals that their risk-adjusted returns are 1 basis point below ination. Nevertheless,
the results on the mean paired test on the Sortino ratio suggest that investment trusts outperform brokerage
rms as managers. However, the mean paired test on the Upside potential ratio reveals that brokerage rm
funds display a greater ability to generate returns above ination. As long as the investment objective is to
outperform the equity benchmark, brokerage rm funds achieve this goal as anticipated by the Sortino ratio
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and the Fouse index, by 45 and 3 basis points respectively. On the other hand, the results on the performance 
of investment trust funds are positive for the Sortino ratio, while negative when the Fouse index is considered. 
Notwithstanding, the results on Table 7-Panel B disclose performance is not different for the managers.

TABLE 7
Fund manager performance, Downside measures

Notes: is table reports the performance of 146 mutual funds by investment type and fund manager from March 31,
1995 to June 30, 2016, by means of the Sortino ratio, the Fouse index and the Upside potential ratio. Panel A presents
the the performance of mutual funds by fund manager, brokerage rms (BF) and investment trusts (IT). Panel B and

C display mutual fund performance of mutual funds by investment type, equity and xed income respectively, for each
fund manager. To estimate downside risk measures, three strategic return objectives (DTR) were considered: 0; annual
ination (IPC), and the annual mean return of the benchmark (BMK). e benchmarks for calculations are the MSCI

index for the equity funds and the COLTES index for the xed income funds. Figures are annualized. ***/**/* indicate that
with the paired t-test of means per measure, their difference is signicantly different from zero at the 1%/5%/10% level.

Source: Own elaboration.

Table 7-Panel C presents evidence of the capability of the managers to generate positive risk-adjusted
returns in the bond market, inasmuch as the Sortino ratio and the Fouse index are positive. Nonetheless,
managers do not demonstrate different investment skills. Comparable results between funds are observed
when the DTR equals ination: xed income managers deliver positive real returns to investors. Furthermore,
the mean paired test on performance reveals that there is no difference in managerial skills. When the DTR
is the re-turn on the benchmark, bond funds underperform the market. e mean paired test for the Sortino
ratio indicates that brokerage rms exceed the performance of investment trust funds by 27 basis points
per unit of downside deviation. On the other hand, investment trust funds procure a higher potential to
outperform the market by 44 basis points.

e “Hot Hand” phenomenon

In the previous sections we analyzed mutual fund performance under the framework of the MPT and LPM
measures, by type of investment and manager. In this section we address performance predictability, namely
the ability of fund managers to continuously achieving superior returns. From the investors perspective,
predictability of returns imply that they may consider to track the performance of a fund to invest in it.

Data in Table 8 show that winning funds tend to repeat their performance 58 percent of the time, from
2005 to 2015. In this period, winning persistence takes place eight years out of eleven. Similarly, there is
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evidence on losing persistence, thus the likelihood of a fund being a loser in the next period is greater when
it is a loser in the current period. Furthermore, we nd indication on negative persistence on three out of
eleven years, this is when a currently winner (loser) fund was a loser (winner) in the previous year. For this
period, six out of eleven years exhibit statistically signicant persistence, but one out of eleven years displays
negative signicant persistence. Furthermore, we cannot reject the hypotheses of no winning persistence in
four out of eleven years.

TABLE 8
Persistence of mutual fund performance

Notes: is table presents two-way tables to test the persistence of mutual funds ranked by total returns from 2005 to 2015, using
annual intervals. Two statistics are reported to test fund persistence: Chi-square and Z-Malkiel. Statistical signicance is 5%.

Source: Own elaboration.

When we examine persistence by investment type, Table 9 reports that 50 percent of the time, winner
equity funds repeat their performance from 2012 to 2015. Nonetheless, equity mutual funds exhibit
signicant winning persistence two years out of four. Furthermore, we nd statistical evidence on negative
persistence for the rest of the period. On the other hand, Table 10 documents the positive persistence of bond
funds returns. From 2008 to 2015, 70 percent of currently winner funds continue to achieve returns above
the median fund return over the next year, thus bond funds consistently produce superior returns seven years
out of eight.

TABLE 9
Persistence of equity mutual funds performance

Notes: is table presents two-way tables to test the persistence of equity mutual funds ranked by total returns from 2012 to 2015,
using annual intervals. Two statistics are reported to test fund persistence: Chi-square and Z-Malkiel. Statistical signicance is 5%.

Source: Own elaboration.
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TABLE 10
Persistence of xed income funds performance

Notes: is table presents two-way tables to test the persistence of xed income mutual
funds ranked by total returns from 2008 to 2015, using annual intervals. Two statistics are
reported to test fund persistence: Chi-square and Z-Malkiel. Statistical signicance is 5%.

Source: Own elaboration.

A close analysis to the persistence of mutual funds returns by manager shows that brokerage rms funds do
not display positive persistence. Table 11 reveals that these funds tend to be winners (losers) aer being losers
(winners) from one period to the other for three years out of six, from 2010 to 2015. In addition, brokerage
rm funds report statistically positive signicance in two years out of six. On the contrary, from 2009 to
2015, Table 12 presents that investment trusts funds consistently earn positive returns 2/3 of the time. e
null hypothesis of no winning persistence is rejected four years out of seven.

TABLE 11
Persistence of brokerage rm funds performance

Notes: is table presents two-way tables to test the persistence of brokerage rm mutual
funds ranked by total returns from 2010 to 2015, using annual intervals. Two statistics are
reported to test fund persistence: Chi-square and Z-Malkiel. Statistical signicance is 5%.

Source: Own elaboration.
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TABLE 12
Persistence of investment trust funds performance

Notes: is table presents two-way tables to test the persistence of investment trust mutual
funds ranked by total returns from 2009 to 2015, using annual intervals. Two statistics are
reported to test fund persistence: Chi-square and Z-Malkiel. Statistical signicance is 5%.

Source: Own elaboration.

e previous results hold when we adjust returns by risk 17 . In general, mutual funds display the same
persistence patterns once we analyze alphas and the Fouse index for a DTR=0. Mutual funds do exhibit
positive and negative persistence. Furthermore, when we classify mutual funds by investment type, equity
mutual funds display negative and statistically signicant return persistence. In addition, bond funds that
achieve superior risk-adjusted returns continue to exhibit such pattern in the next period. When it comes to
fund managers, brokerage rm funds do not exhibit persistence; on the other hand, investment trust funds
display positive and statistically signicant persistence.

CONCLUSION

To evaluate fund performance is critical to any investor that allocates part of her assets into mutual funds. is
assessment allows to compare risk-adjusted returns across funds and relative to a benchmark. Furthermore,
such evaluation provides elements to execute either passive investment strategies, such as investing in index
funds or ETF’s, or to actively manage portfolios to out per-form the benchmark. Similarly, the evaluation
stage includes the investment goals of each investor, thus fund performance is also related to the ability of the
managers to achieve such objectives, and whether such performance persists.

Our traditional performance evaluation presents evidence on the overall underperformance of mutual
funds in Colombia. Our ndings are consistent with market efficiency, since mutual funds do not outperform
their benchmarks. Furthermore, our results suggest that mutual funds destroy value to investors, thus an
investor is better off when investing in passive strategies. While our research closely relates to the results
of Piedrahita (2012) and Monsalve and Arango (2016), our downside risk evaluation also illustrates that
Colombian mutual funds deliver positive and real returns to investors.

e average underperformance of mutual funds is attributable mostly to bond funds as they consistently
underperform the market, therefore investing in the xed income benchmark is the alternative to investors to
achieve their investment objectives. Bond funds undermine the ability of equity funds that outperform the
market, even though the latter hand over negative real returns to investors.

While mutual funds underperform the market, a traditional performance analysis on managers discloses
that brokerage rms outperform investment trusts by providing higher risk-adjusted returns. ese results
hold when we analyze the role of managers in the equity market. Similarly, we found no difference in
performance between managers in the bond market. Nonetheless, a further look to downside risk reveals
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that investment trusts deliver higher real returns. is is particularly true for equity funds, where they 
outperform brokerage rms as managers. ese results are twofold: With some exceptions brokerage rms 
deliver higher risk-adjusted returns relative to the market, and investment trusts perform better when the 
investment objective of investors is to attain real returns.

Investors may also analyze past performance for investing in mutual funds. Our results suggest that past 
returns on bond funds and investment trust managers are indicative of future performance, in particular, 
the predictability of positive returns from one year to the next one. Our analysis on risk-adjusted returns 
and downside risk conrms that the risk-adjusted performance of funds managed by investment trusts is 
anticipated due to signicant persistence from year to year.

Our cross-sectional study on fund performance is non-parametric, thus we do not tackle the causes on 
under performance. For example, the difference on performance may be explained by timing (Treynor & 
Mazuy, 1966; Henriksson & Merton, 1981; Andreu, Matallín-Sáez, & Sarto, 2018); investment style (Sharpe, 
1992); the characteristics of the securities within mutual funds (Kent, Grinblatt, Titman, & Wermers, 1997); 
stock-picking talent, load fees, expenses and turnover (Wermers, 2002); portfolio holdings (Brinson & 
Fachler, 1985; Grinblatt & Titman, 1989a,1989b; Andreu et al., 2018); trading efficiency (Cici, Dahm, & 
Kempf, 2018), and active management Grinold and Kahn (2000); Cremers and Petajisto (2009); Petajisto 
(2013); Crane and Crotty (2018). In this regard, besides the documentation of the relative performance of 
Colombian mutual funds, further parametric studies are needed to explore the causes and the differences of 
performance among funds.

e methodological approach to study fund persistence do not consider the cross-correlation of fund 
returns. Funds managed in a similar style may exhibit similar performance, thus persistence may occur at 
the cross-section. Furthermore, there are not enough funds per “investment style” in the sample to overcome 
returns correlation (Malkiel, 1995). While our study demonstrates the short-term persistence of those 
funds managed by investment trusts and bond funds, further studies are needed to explain whether such 
persistence may remain in the long-term (Wermers, 2003; Kosowski, Timmermann, Wermers, & White, 
2006). Similarly, future research may delve on investing characteristics such as momentum (Carhart, 1997; 
Wermers, 2003); managerial skills (Bollen & Buse, 2004; Kosowski et al., 2006; Huij & Verbeek, 2007), and 
fund inows (Wermers, 2003), as variables to explain persistence.

In sum, we nd that Colombian mutual funds underperform the market. Our results ultimately suggest 
that an investor may invest in passive instruments that mimic the returns of the benchmark, which have a 
higher likelihood to delivering real returns. Nevertheless, investors may prefer funds managed by brokerage
rms as they have a greater probability to outperform the market. Similarly, investors may be better off by 
investing in funds managed by investment trusts if their investment objective is to beat ination. Finally, 
investors may analyze past performance to choose the manager and the fund to invest in, given that positive 
returns persist in the short-term.
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APPENDIX

FIGURE 1
Mutual Funds returns

Note: is gure exhibits the Histogram (bars) and the Kernel Density plot (line) of the
mean daily returns of 146 mutual funds. Daily returns are calculated as the change in NAV’s.

Source: Own elaboration.
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FIGURE 2
Equity Funds returns

Note: is gure presents the Histogram (bars) and the Kernel Density plot (line) of the mean
daily returns of equity mutual funds. Daily returns are calculated as the change in NAV’s.

Source: Own elaboration.

FIGURE 3
Fixed Income Funds returns

Note: is gure shows the Histogram (bars) and the Kernel Density plot (line) of the mean
daily returns of xed income mutual funds. Daily returns are calculated as the change in NAV'S.

Source: Own elaboration.



Cuadernos de Administración, 2019, 32(59), ISSN: 0120-3592 / 1900-7205

FIGURE 4
Brokerage Firms Funds returns

Note: is gure shows the Histogram (bars) and the Kernel Density plot (line) of the mean daily returns
of mutual funds managed by Brokerage Firms. Daily returns are calculated as the change in NAV'S.

Source: Own elaboration.

FIGURE 5
Investment Trusts Funds returns

Note: is gure shows the Histogram (bars) and the Kernel Density plot (line) of the mean daily returns
of mutual funds managed by Investment Trusts. Daily returns are calculated as the change in NAV'S.

Source: Own elaboration.



1 Data collected from the Colombian regulator: Superintendencia Financiera de Colombia –SFC–.

2  Piedrahita (2012) utilizes the proprietary calculations of Fama and French (1993) for the US equity market.

3 We refer to bonds as xed income securities.

4 For the purpose of this article, the upcoming discussion focuses on traditional performance ratios and downside risk measures.
For portfolio analysis based on market timing see Treynor and Mazuy (1966) and Henriksson and Merton (1981). See Sharpe
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Notes
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(1992) on style analysis. On performance based on portfolio holdings see Brinson and Fachler (1985), Grinblatt and Titman 
(1989a,1989b) and Kent et al. (1997).

5 is is achieved by constructing a risk-adjusted portfolio which holds both, the investment fund and risk-free assets. By 
changing the asset mix in a specic proportion, either leveraging or deleveraging, this new portfolio exhibits a standard deviation 
matched to that of the market portfolio and its expected return vary in such percentage.

6 Mean-lower partial variance is concerned on the dispersion of a probability function around a “target” value. In terms of risk, 
this measure refers to the dispersion of those values below the target. e lower partial moment is “a general family of below-target 
risk measures (one of them below-target semi variance)” (Nawrocki, 1999).

7  Sortino (2001) asserts that Fishburn’s risk measure is concerned on the probability of not achieving a target return and 
also measures how far actual returns fall down below such target, thus risk in Fishburn’s framework captures the magnitude and 
the probability of failure by including the complete set of returns. is function, known as downside variance, when the risk 
aversion factor is 2, is not semi variance. Moreover, semi variance is a particular case of this function when the return distribution 
is symmetrical, and the target return is equal to the mean. us, MPT optimization is a special case of LPM (Rom & Ferguson, 
1993).

8 From 2003 to 2016, the average size of the Colombian capital market measured by traded value (xed income and equity 
securities) is COP 2.55 billion per year. During this period, the bond market accounts for 98.5 percent of the total traded value.
ese gures are calculated using data collected from the SFC.

9 ese results are statistically signicant at a 0.01% signicance level. e results are available upon request.

10 Betas are estimated through unrestricted linear regressions as in equation 6.

11 Following the methodology of Sortino and Price (1994), we use in this study a risk aversion factor equal to one.

12 With regards to the performance measures of previous section, we calculated them using both, the downside risk measure 
from the LPM literature (Equation 11) and the alternative measure (Equation 12). Even though both methodologies yield the 
same results, in the next section, we present the analysis based on the downside risk measure derived from lower partial moments.
ese results are available upon request.

13  Malkiel (1995) presents a binomial test to examine whether a fund displays a winning probability greater than 0.5. e null
hypothesis of the test is that this probability is equal to 0.5. e Z-Malkiel statistic follows a standard normal distribution.
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14 From the CAPM regression, the t-statistic measures the statistical signicance of alpha. Assuming normality on residual
returns, a t-statistic greater than two indicates that alpha is signicantly different from zero and that the performance of the
portfolio is due to managerial skill, when the residual return is positive.

15 On choosing the “desired target return”, Sortino (1997) provides an explanation on the relationship between the investment
objectives and the required returns to achieve them. For example, whether the objective is to fund retirement, to beat ination or
to beat a benchmark, there will be a target return to accomplish such goals.

16  Grinold and Kahn (2000) present the statistical approach to analyze the signicance of Sharpe ratios. A fund manager
exhibits investment skills at a 95% condence level when

17 Results available upon request.
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