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Abstract

This study examines the downside risk, measured by semi-standard deviation and 
lower partial moment, and downside risk-adjusted return, measured by the Sortino 
ratio and Information ratio of Bangladeshi mutual funds. The study aims to explore 
the effect of macroeconomic variables such as deposit rate, broad money supply, GDP 
growth rate, remittance, exports and imports payments on downside risk and risk-
adjusted returns. Month-wise downside risk and risk-adjusted return measures of 27 
mutual funds are computed using the 12-month rolling window method, covering 
the period from January 2016 to December 2023. Here, the random effects model is 
utilized, and the results show that semi-standard deviation has a significant and posi-
tive relationship with deposit rate, broad money, and GDP growth rate and a nega-
tive relationship with export and remittance. Another downside risk measure, lower 
partial moment, is significantly and positively related to export and remittance but 
negatively related to deposit rate, broad money, and GDP growth. On the other hand, 
the risk-adjusted return Sortino ratio has a significant and positive relationship with 
the deposit rate, remittance, and GDP growth rate but also has a negative relationship 
with exports. Furthermore, the information ratio has a significant and positive relation 
with deposit rate, import and remittance, and a negative relation with GDP growth 
rate. Overall findings suggest that when broad macroeconomic factors performed well, 
mutual funds face reduced downside risk and increased risk-adjusted return, and vice 
versa. Practitioners and institutional investors can use this evidence in their decision-
making in an asymmetric market situation. 
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INTRODUCTION 

Nowadays, mutual funds are essential financial intermediaries in the 
global economy, making a significant contribution to economic prog-
ress. A wide range of mutual funds in financial markets caters to inves-
tors’ preferences, guiding their choices in different types of investments. 
In this context, investors are more concerned about two key factors: 
one is risk, and the other is risk-adjusted returns. The risk factors can 
be calculated by applying traditional risk measures such as standard 
deviation (total risk) and beta (systematic risk), and, on the other hand, 
downside risk measures such as semi-standard deviation, lower partial 
moment, and value at risk (Hasan, 2024). Investors are primarily con-
cerned about a return that is anticipated to fall below their expected re-
turn rather than one that exceeds it. Thus, downside risk measures are 
more suitable for mutual fund risk analysis, as they account for returns 
falling below the investor’s expectations. Consequently, downside risk-
adjusted return measures are also more crucial than traditional risk-
adjusted returns when evaluating mutual funds. 
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Downside risk measures are appropriate in situations where investors need to assess and manage the 
potential loss in value, especially during market downturns, and when investors want to understand 
the worst-case scenario for an investment (Bawa & Lindenberg, 1977). Investors prioritize managing 
downside risk in their investment strategies to protect them from extreme adverse events (Grootveld & 
Hallerbach, 1999). In declining markets, risk-averse investors aim to protect their returns by holding 
assets that can withstand negative market swings, and risk-neutral investors expect a greater average 
return to compensate for their potential loss associated with higher downside risk. 

The capital market in Bangladesh faces significant volatility, which affects both the overall economy and 
the risk-return profile of mutual funds. Despite the importance of managing downside risk in invest-
ment decisions, there is a lack of research on this issue in the context of Bangladesh. Most research on 
mutual funds in Bangladesh has focused on traditional risk measures-standard deviation and beta and 
risk-adjusted performance measures – Treynor ratio, Sharpe ratio, and Jensen’s Alpha (Qamruzzaman, 
2014; Rahman & Mamun, 2022; Hasan & Hasan, 2024). In addition, there is little research on the impact 
of macroeconomic variables on the risk and risk-adjusted return of mutual funds in Bangladesh. Thus, 
a comprehensive study is needed in Bangladesh to identify the impact of macroeconomic variables on 
downside risk and risk-adjusted returns. 

1. LITERATURE REVIEW 

AND HYPOTHESES 

DEVELOPMENT 

Downside risk pertains to returns linked to ad-
verse events, specifically when returns drop below 
an investor’s desired threshold (Estrada, 2006). 
Mutual fund returns vary, and downside risk oc-
curs when returns decline from the target level 
(Qureshi et al., 2016). Investors prioritize minimiz-
ing losses over maximizing gains during market 
downturns, placing more emphasis on evaluating 
volatility in returns below than beyond their tar-
get return (Bodnaruk et al., 2018). Risk and return 
are conventionally associated with uncertainty, 
denoting the range of potential returns and their 
probabilities. Estrada (2006) asserts that standard 
deviation quantifies the volatility of returns rela-
tive to the mean, where both upside and down-
side variations are considered, and beta measures 
the systematic risk following unavoidable market 
conditions. Additionally, standard deviation and 
beta may insufficiently depict risk during times of 
excessive volatility or when relying exclusively on 
historical data, potentially misrepresenting over-
all risk exposure (Riddles, 2001). 

A mutual fund is a pooled investment vehicle that 
collects funds from various investors and invests 
them in the capital market (Hussain, 2017). When 
investing in mutual funds, investors are typically 

more focused on avoiding potential losses than on 
maximizing profits. They prioritize ensuring their 
investment returns remain positive, as negative re-
turn volatility leads to downside risk. Consequently, 
investors are especially concerned with downside 
risk when selecting mutual funds (Bodnaruk et al., 
2018). Downside risk can be measured using the be-
low return from the investors’ target return, which 
can be quantified using the semi-standard deviation, 
lower partial movements, and value-at-risk measures. 
Bawa and Lindenberg (1977) first applied semi-stan-
dard deviation and lower partial moment to quantify 
the downside risk of mutual funds, whereas Fishburn 
(1977) utilized two lower partial moments measures 
(one is focused on absolute negative deviation and 
another is focused on the square of the negative de-
viations) and value at risk. Consequently, Ang et al. 
(2006) measured the downside risk of mutual funds 
using the semi-variance and value at risk. 

Investors generally prioritize gains rather than 
losses, differentiating between positive and nega-
tive price fluctuations. This behavioral tendency 
leads to the notion of downside risk, emphasiz-
ing the possibility of negative returns, especially 
in periods of market decline (Meer et al., 2001). 
Downside risk is often associated with the expec-
tation of higher returns, especially when an asset’s 
performance is closely tied to market fluctuations. 
Such investments can generate significant profits 
during favorable market conditions, offsetting po-
tential losses during market declines (Ang et al., 
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2006; Estrada, 2006). As such, downside risk is a 
concern and a strategic consideration for inves-
tors seeking to balance risk and return in volatile 
markets. This dynamic highlights the necessity of 
assessing downside risk alongside traditional risk 
metrics, especially in the context of decision-mak-
ing (Fishburn, 1977; Bawa & Lindenberg, 1977; 
Meer et al., 2001; Hasan, 2024).

The Arbitrage Pricing Theory (APT) explains the 
connection between asset returns and multiple 
macroeconomic factors, including inflation, in-
terest rates, exchange rates, and industry-specific 
variables (Gyimah et al., 2021; Roll & Ross, 1980). 
Although the APT model’s primary goal is to fore-
cast asset returns, it also takes risk into consider-
ation. The model states that volatility in asset re-
turns is caused by variations in macroeconomic 
variables and other systematic influences, creating 
risk. Consequently, the downside risk is similar-
ly affected by macroeconomic factors due to the 
downside volatility of returns from the perspective 
of the APT model (Baghdadabad & Glabadanidis, 
2014; Beenstock & Chan, 2009).

Macroeconomic factors, including inflation rate, 
GDP growth rate, interest rates, exchange rates, re-
mittances, exports, imports, broad money supply, 
and unemployment rate, significantly influence the 
capital market of an economy (Aggarwal & Saqib, 
2017; Gjerde & Saettem, 1999). Gjerde and Saettem 
(1999) identified a significant relationship between 
inflation, interest rates, and oil prices with stock 
market performance in Norway. Kwon and Shin 
(1999) examined the influence of exchange rates, 
production index, trade balance, and money supply 
on the stock market. Consequently, the risk and re-
turn dynamics of mutual funds are also influenced 
by macroeconomic factors, which are essential ele-
ments of the capital market (Panigrahi et al., 2020). 
Kisoi and Onyango (2017) identified that interest 
rates, exchange rates, and GDP growth exert signifi-
cant long-term influences on the risk profile of mu-
tual funds. In contrast, Tram and Hoai (2021) iden-
tified a negative correlation between interest rates 
and economic development concerning systemic 
risk, while exchange rates demonstrated a positive 
relationship. Hamid and Hasan (2017) explored the 
adverse effects of semi-variance on macroeconom-
ic variables, while Bodnaruk et al. (2018) demon-
strated that controlling the macroeconomic factors 

improves the downside risk. Moreover, Gyimah et 
al. (2021) identified significant positive effects of in-
flation rates, exchange rates, T-bill rates, and GDP 
growth on mutual fund performance. Hussain 
(2017) observed an inverse relationship between 
mutual fund returns and interest rates. In contrast, 
Krishnamurthy et al. (2018) and Sahoo et al. (2024) 
identified that mutual fund returns generally rise 
as inflation rates decline. This research emphasizes 
the complex relationships between macroeconomic 
factors and mutual fund risk and return, highlight-
ing the necessity for investors to understand these 
dynamics to reduce risk and improve risk-adjusted 
returns.

A significant gap exists in the literature regarding 
mutual funds’ downside risk and risk-adjusted re-
turn assessment, especially in Bangladeshi funds. 
Previous research predominantly focuses on tra-
ditional risk and risk-adjusted return measures, 
including standard deviation, beta, the Treynor 
ratio, Sharpe ratio, and Jensen’s Alpha, for evalu-
ating fund performance (Qamruzzaman, 2014; 
Rahman & Mamun, 2022). Although these mea-
sures offer important insights, they are inadequate 
for assessing downside risk, which is essential for 
investors in a market downturn. Several research-
ers, including Reddy et al. (2017), Hoepner et al. 
(2016), and Baghdadabad and Fooladi (2015), have 
investigated downside risk; however, their stud-
ies did not encompass Bangladeshi mutual funds. 
Furthermore, Hasan (2024) explores the downside 
risk in Bangladeshi mutual funds, but downside 
risk-adjusted return measures like the Sortino 
ratio and Information ratio were not included. 
Utilizing downside-risk-adjusted return measures 
offers a more refined perspective on risk-adjusted 
returns, essential for investors aiming to mini-
mize loss potential while enhancing gains. The 
impact of macroeconomic variables on mutual 
fund performance, particularly regarding down-
side risk and risk-adjusted return, is insufficiently 
examined in the context of Bangladesh. Research 
conducted by Panigrahi et al. (2020), Gyimah et 
al. (2021), and Hussain (2017) has explored the re-
lationship between macroeconomic variables and 
mutual fund performance where traditional risk 
and risk-adjusted return measures are mainly fo-
cused; thus, there is scope to study on downside 
risk and risk-adjusted return focusing mutual 
funds of Bangladesh.
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Moreover, while previous studies employ fixed-
effects models (Valahzaghard et al., 2012), this 
study introduces a random-effects model com-
bined with the 12-month rolling window meth-
od to compute downside risk and risk-adjusted 
returns. This methodological approach offers a 
dynamic and comprehensive view of how mac-
roeconomic factors impact Bangladesh’s down-
side risk and risk-adjusted return of mutual funds. 
This study outlines three main objectives to ad-
dress the gaps in the existing literature and pro-
vide a comprehensive analysis of the performance 
of Bangladeshi mutual funds. This study aims to 
(i) quantify the downside risk and risk-adjusted 
returns of Bangladeshi mutual funds through a 
12-month rolling window method, (ii) evaluate 
the impact of macroeconomic variables on down-
side risk, and (iii) analyze the influence of these 
macroeconomic variables on risk-adjusted returns 
within a multivariate framework. Therefore, tak-
ing the APT model perspective, the following hy-
potheses are proposed:

H1
a
: Macroeconomic variables significantly influ-

ence the downside risk of Bangladeshi mu-
tual funds. 

H2
a
: Macroeconomic variables significantly influ-

ence the risk-adjusted return of Bangladeshi 
mutual funds. 

2. DATA AND METHODOLOGY 

In Bangladesh, 37 mutual funds are operating in 
Dhaka Stock Exchange Limited1. Out of 37 mutual 
funds, 27 conventional mutual funds were selected 
due to the time frame of the research and the prep-
aration of a balanced dataset from January 2016 
to December 2023. The remaining conventional 
mutual funds, incorporated after January 2016, 
are excluded from the sample as they fall outside 
the study period. Following previous studies, this 
study incorporates three types of variables: down-
side risk measures, risk-adjusted return measures, 
and macroeconomic variables (Hoepner et al., 
2016; Baghdadabad & Fooladi, 2015; Hasan, 2024). 

1 https://www.dsebd.org/companylistbyindustry.php?industryno=12

2 https://www.investing.com/

3 https://www.bb.org.bd/en/index.php/publication/publictn/3/10

Initially, the secondary source of monthly closing 
price data is collected from Investing.com2 from 
January 2016 to December 2023. Then, the month-
ly return for each mutual fund will be calculated 
from February 2016 to December 2023. The fol-
lowing formula is applied to calculate monthly re-
turn (Miskolczi, 2017): 

, 1

,

,
i t

i

i t

P
R ln

P

− 
=   

 

 (1)

where ln stands for natural logarithm, t is time, i is 
the unit of the fund, , 1i t

P − . stands for the price of 
the period at t-1, which is the previous period, and 
P

i,t 
is the price at period t.

Two downside risk measures, semi-standard de-
viation and lower partial moment, are used in 
this study (Hoepner & Schopohl, 2016; Nawrocki, 
1999; Bawa & Lindenberg, 1977), which are ac-
knowledged for their superior ability to capture 
risk asymmetry and possible losses compared 
to traditional deviation matrices. Furthermore, 
two risk-adjusted return parameters, namely the 
Sortino ratio and the Information ratio, are used 
in this study to assess the performance of funds 
in a downside risk-adjusted context (Baghdadabad 
& Fooladi, 2015; Nafees et al., 2011). Subsequently, 
monthly downside risk parameters and risk-
adjusted return metrics from January 2017 to 
December 2023 were calculated using the month-
ly returns from February 2016 to December 2023 
of mutual funds with a 12-month rolling window 
methodology that is aligned with Gao et al. (2017) 
and Hasan (2024). Following previous research, 
this study also incorporates six macroeconom-
ic variables to analyze their impact on downside 
risk and risk-adjusted return of mutual funds (Ali, 
2023; Hasan & Hasan, 2024; Imsar et al., 2022; 
Osamwonyi & Osagie, 2012; Aggarwal & Saqib, 
2017; Panigrahi et al., 2020) and collects data 
from Bangladesh Bank3. A detailed description of 
downside risk, risk-adjusted return measures, and 
macroeconomic variables is shown in Table 1.

This study uses panel data analysis to capture dy-
namic interactions of both time series and cross-



375

Investment Management and Financial Innovations, Volume 21, Issue 4, 2024

http://dx.doi.org/10.21511/imfi.21(4).2024.30

sectional features (Dougherty, 2011). The study 
employs a stepwise data normalization method 
following Templeton (2011) to address potential 
normality issues in raw data. Several diagnostic 
tests are also conducted to ensure the robustness 
of the model; for example, the Shapiro-Wilk test 
is applied to measure the normality of data, while 
variance inflation factors (VIF) assess multicol-
linearity to avoid potential biases in coefficient 
estimation. The Breusch-Pagan test is applied for 
identifying the heteroscedasticity problem, and 
Pesaran’s CD and Wooldridge test for identify-
ing autocorrelation problems in data (Dougherty, 
2011; Hasan et al., 2024). Therefore, the following 
four sets of regression equations have been devel-
oped for this study

, 0 1 , 2 , 3 ,

4 , 5 , 6 , ,
,

      

   

i t i t i t i t

i t i t i t i t

SSD DR EXP IMP

REM BM GDPGR

β β β β

β β β ε

= + + +

+ + + +
 (2)
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i t i t i t i t

i t i t i t i t
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 (4)

, 0 1 , 2 , 3 ,

4 , 5 , 6 , ,
,

      

   

i t i t i t i t

i t i t i t i t

IR DR EXP IMP

REM BM GDPGR

β β β β

β β β ε

= + + +

+ + + +
 (5)

where SSD indicates Semi-Standard Deviation, 
LPM indicates Lower Partial Moment, SORT indi-

Table 1. Description of variables 

Serial 

No.

Variables/

Parameters
Definition of Variables Authors

Dependent Variables (Risk & Risk-adjusted Return Measures)

1
Semi-Standard 

Deviation

The semi-standard deviation is a method to measure the negative deviation from 
mean returns. It ignores the positive or upside deviation. The semi-standard 
deviation only considers variances smaller than zero when calculating expected 
returns. 

Nawrocki (1999); 
Hoepner & Schopohl 

(2016)

2 Lower Partial 
Moment

Lower Partial Moment (LPM) is widely used in more volatile market settings. The 
LPM defines risk-averse investors since it severely penalizes big negative returns (by 
cubing them instead of squaring them) but has no effect on tiny negative returns.

Fishburn (1977); 
Hoepner et al. (2016) 

3 Sortino Ratio
Sortino’s Sortino ratio is perhaps the most well-known method for analyzing the 
impact of negative deviation. The Sortino ratio only considers returns that are below 
a user-specified goal or needed rate of return.

Nafees et al. (2011); 
Baghdadabad & 
Fooladi (2015)

4
Information 

Ratio

An alternative Sharpe ratio is identified by dividing the fund’s excess return above 
the return on the benchmark index by the fund’s standard deviation instead of the 
risk-free rate. It uses the rate of return on Treasury bills as a baseline for all funds. 

Israelsen (2005); 
Baghdadabad & 
Fooladi (2015)

Independent Variables (Macroeconomic Factors)

5 Deposit Rate

This is the weighted average rate of interest of all scheduled banks in Bangladesh. 
The percentage that a bank uses to determine the interest that customers get on 
their checking savings or fixed-deposit accounts is known as the deposit rate. The 
deposit rate significantly impacts the performance of mutual funds. 

Panigrahi et al. 
(2020); Kabir & 

Chowdhury (2016)

6 GDP Growth 
Rate

The whole value of all products and services produced inside a nation’s borders 
during a specific period and then sold to customers is measured by the gross 
domestic product or GDP. The performance of the stock market and mutual funds, as 
well as the GDP growth rate, are directly correlated. 

Osamwonyi & Osagie 
(2012); Gyimah et al. 

(2021)

7 Broad Money 
Supply (M2) 

Money in circulation M1 (i.e. physical currency, like coins and banknotes), small time 
deposits, demand deposits and savings deposits held by people and organizations, 
and other monetary aggregates (money market mutual funds) are all considered to 
be part of “broad money,” sometimes referred to as M2. The money supply has a 
significant effect on the performance of the Nigerian capital market. 

Osamwonyi & Osagie 
(2012) 

8 Exports
Exporting refers to the practice of selling goods and services manufactured in 
one country to buyers in another country. Researchers confirmed that exports 
significantly influence mutual funds’ performance. 

Imsar et al. (2022); 
Katsikeas et al. 

(2000)

9 Imports
When a goods or service is purchased in one country and then brought into another 
country, it is said to have been imported into that country. A study finds that imports 
have a significant impact on stock markets. 

Ali (2023); Hasan 
(2024)

10 Remittances
A remittance is the transfer of funds from an individual working abroad to family and 
friends in their home country. A study shows that remittance has a significant impact 
on mutual funds. 

Ali (2023)
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cates Sortino Ratio and IR indicates Information 
Ratio. Additionally, DR, EXP, IMP, REM, BM, and 
GDPGR indicate Deposit Rate, Exports, Import 
Payments, Remittance, Broad Money, and Gross 
Domestic Product Growth Rate, respectively. Here, 
t indicates time, i indicates units of fund, β  indi-
cates coefficients, and ε  indicates the error term. 

3. RESULTS 

Table 2 shows the descriptive statistics for two 
downside risk measures, two risk-adjusted re-
turn measures, and six macroeconomic vari-
ables. This study applies a 12-month rolling 
window method to calculate downside risk and 
risk-adjusted return. From the downside risk 
perspective, the mean of the semi-standard de-
viation is 0.042, and the standard deviation is 
0.029, which is half of the mean value, indicating 
that the downside volatility is high for mutual 
funds. The average of the lower partial moment 
is negative (–0.080), and the volatility is lower 
than the semi-standard deviation compared to 
the mean value. From a risk-adjusted return 
measures perspective, the mean value of the 
Sortino ratio is negative, and the information 
ratio is positive, indicating mixed risk-adjusted 
performance of mutual funds. Due to the vola-
tility of downside risk, the risk-adjusted perfor-
mance of mutual is negative. Among the macro-
economic variables, the deposit has the lowest 

mean value, which is 4.81%, and the upper and 
lower volatility of the deposit rate is 0.54% ev-
ery month. Besides, broad money has the high-
est mean value of BDT. 1649988.70 crore, and 
the standard deviation is BDT. 277182.66 crore 
every month. 

Table 3 represents the correlation matrix, which 
shows the correlation between the downside risk 
and risk-adjusted return and macroeconomic 
variables. The correlation matrix shows that the 
deposit rate and GDP growth rate coefficients 
have a statistically significant and positive correla-
tion, and exports and remittances have a signifi-
cant negative correlation with semi-standard de-
viation. Additionally, the lower partial moment is 
significantly positively correlated with export and 
remittance; however, it is significantly negatively 
correlated with deposit rate, money supply (M2), 
export, and GDP growth rate. On the other hand, 
macroeconomic variables export has a significant 
negative correlation, and other variables remain 
insignificant in correlation with risk-adjusted 
return measures in the Sortino ratio. Moreover, 
export, remittance, and broad money have a sig-
nificant positive correlation; others remain insig-
nificant correlations with the Information ratio. 
Furthermore, multicollinearity is absent among 
the independent variables in this study, as indicat-
ed by correlation coefficients below 0.80 across all 
variables, which are aligned with Bohrnstedt and 
Carter (1971) and Hasan (2024).

Table 2. Descriptive statistics

Variables Obs. Mean Std. Dev Median Maximum Minimum
Semi-Std. Deviation 2,268 0.041 0.029 0.0464 0.140 –0.090
Lower Partial moment 2,268 –0.080 0.033 –0.0874 0.070 –0.180
Sortino Ratio 2,268 –12.548 8.354 –1.0946 14.280 –40.360
Information Ratio 2,268 35.156 26.409 –6.9618 123.03 –45.800
Deposit Rate 2,268 4.813 0.535 4.8493 6.18 3.460
Export 2,268 3574.105 799.043 3430.57 5363.43 1491.80
Import 2,268 4978.493 1101.636 4929.94 7826.05 2180.67
Remittances 2,268 14243.903 3765.429 13345.83 23550.619 4907.61
Money Supply (M2) 2,268 1649988.7 277182.66 1637638.14 2302542.8 945411.44
GDP Growth Rate 2,268 6.337 1.058 6.4663 9.010 3.720

Notes: Descriptive statistics, including observation, mean, standard deviation, maximum, and minimum values for each vari-
able, are shown in this table. A two-step data normalization method is used, whereby fractional rank is computed first and 
then normalized the data using the Inverse of the Document Frequency (IDF) method. In this table, downside risks are lower 
partial moment and semi-standard deviation, and risk-adjusted return measurements are the Sortino ratio and Information 
ratio. Both measurements are calculated by applying the 12-month rolling window method. Moreover, GDP growth rate, 
deposit rate (weighted average rate of interest), remittance, exports, imports, and broad money (M2) are considered macro-
economic factors. The data on downside risk, risk-adjusted return, and macroeconomic factors were collected from January 
2017 to December 2023.
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In the regression analysis, several fundamental as-
sumptions of panel data regression are checked to 
ensure the robustness and reliability of the find-
ings. The diagnostic test using the Kolmogorov-
Smirnova test confirms the normality of the data 
(Berger & Zhou, 2014), and the variance inflation 

factor (VIF) shows no multicollinearity among 
variables (Schroeder et al., 1990). Additionally, 
the Breusch-Pagan/Cook-Weisberg test identi-
fies no heteroscedasticity (Glejser, 1969), and 
the Wooldridge test confirms no autocorrela-
tion issues (Born & Breitung, 2016). Finally, fol-

Table 3. Correlation matrix 

Variables SSD LPM SORT Inf.R DR Export Import Remittance B.Money GDPGR
Semi-standard 

Deviation 1

Lower Partial Moments –0.81*** 1

Sortino Ratio 0.12*** –0.04* 1

Inflation Rate –0.11*** 0.03 –0.95*** 1

Deposit Rate 0.07*** –0.12*** 0.03 –0.02 1

Export –0.16*** 0.15*** –0.04* 0.03* –0.55*** 1

Import –0.03 –0.06*** –0.02 0.03 –0.59*** 0.73*** 1

Remittance –0.22*** 0.27*** –0.03 0.04** –0.39*** 0.58*** 0.38*** 1

Broad Money Supply –0.01 –0.06*** –0.03 0.04* –0.61*** 0.60*** 0.64*** 0.66*** 1

GDP Growth Rate 0.21*** –0.23*** 0.02 –0.02 –0.19*** 0.01*** 0.19*** –0.38*** –0.24*** 1

Notes: ***, **, and * indicate the Pearson correlation at the significance of 0.001, 0.01, and 0.05 levels, respectively. Table 3 
presents Pearson’s’ correlation matrix, with abbreviations defined as follows: SSD represents Semi-Standard Deviation, LPM 
stands for Lower Partial Moment, SORT is the Sortino Ratio, Inf. R indicates the Information Ratio, DR refers to the Deposit 
Rate, B.Money represents Broad Money, GDPGR is Gross Domestic Product Growth Rate, and others are Exports, Imports, and 
Remittances. The analysis utilizes monthly panel data covering six macroeconomic variables and incorporates monthly closing 
prices of 27 conventional mutual funds. Downside risk and the risk-adjusted returns were calculated by applying a 12-month 
rolling window method along with collected six macroeconomic variables for the period from January 2017 to December 2023.

Table 4. Regression results of the impact of macroeconomic factors on downside risk and risk-
adjusted return of mutual funds (Random effect model)

Variables

Model 1 Model 2 Model 3 Model 4
Semi-Standard Deviation

(T- Value)
Lower Partial Moments

(T- Value)
Sortino Ratio 

(T- Value)
Information Ratio

(T- Value)

Deposit Rate 0.0099*** –0. 0249*** 0. 2019** 0.5545*
(6.82) (–16.68) (2.06) (1.89)

Export
–0.00001*** 0.0001*** –0.0004*** 0. 0002|

(–5.55) (6.29) (–5.24) (0.87)

Import
–0.00001 –0.00001 0.0001 0. 0005***

(–1.38) (–1.46) (1.07) (2.77)

Remittance
–0.00002*** 0.00003*** 0.00003* 0. 0002***

(–7.13) (14.22) (1.89) (3.85)

Broad Money Supply
0.00005*** –0.00009*** –0.00003 0.0006

(12.74) (–23.12) (–1.12) (0.77)

GDP Growth Rate
0. .0078*** –0. 0106*** 0. 2228*** –0.3766***

(11.69) (–15.51) (4.95) (–2.79)

Constant
–0. 0801*** 0. 1819*** –13.7630*** 28.3508***

(–6.06) (13.38) (–7.42) (4.88)
Adj. R-Square 0.140*** 0.300*** 0.002*** 0.002***
Chi2 404.68*** 1083.06*** 114.56*** 128.73***
No of Obs. 2,268 2,268 2,268 2,268

Notes: ***, **, and * indicate the significance level at 0.001, 0.01, and 0.05, respectively. The results of panel data analysis ap-
plying the panel random effect model are shown in this table. In the column section, downside risk measures (Semi-Standard 
Deviation, and Lower Partial Moment) and risk-adjusted return measures (Sortino Ratio and Information Ratio) are shown. 
In the row, macroeconomic factors are deposit rate, money supply (M2), GDP growth rate, remittance, exports and imports 
shown. The 12-month window method is applied to calculate the monthly downside risk and the risk-adjusted return along 
with collected macroeconomic factors data from January 2017 to December 2023.
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lowing Dougherty (2011) and Wooldridge (2010), 
the Hausman test and Breusch-Pagan Lagrange 
Multiplier test are performed to determine the 
model’s suitability, confirming that the random ef-
fect model is suitable for regression analysis. The 
random effect model is performed for four regres-
sion analyses, i.e., lower partial moment (LPM), 
semi-standard deviation (SSD), Sortino ratio 
(SORT), and Information ratio (IR), and the re-
sults are given in Table 4. 

Model 1 and 2 of Table 4 exhibit that overall mac-
roeconomic factors have statistically significant 
effects on downside risk, supporting hypothesis 
H

1a
. The results indicate that semi-standard devia-

tion (SSD) has a statistically significant (p < 0.05) 
positive relationship with the coefficient of broad 
money supply, deposit rate, and GDP growth, in-
dicating that increases in these factors elevate 
downside risk. In contrast, SSD exhibits a statis-
tically significantly negative relationship with the 
coefficients of export and remittances at 5% sig-
nificant level, implying their risk-reducing role. 
Additionally, LPM has a statistically significant 
positive relationship with the coefficient of exports 

and remittances, while the coefficients of broad 
money supply, deposit rate, and GDP growth rate 
exhibit a statistically significant relationship with 
LPM at 5% significant level. However, similar to 
SSD, import payment has no statistically signifi-
cant relationship with LPM. 

Furthermore, this analysis also evaluates the ef-
fect of macroeconomic factors on downside risk-
adjusted returns, represented by the Sortino Ratio 
and Information Ratio. Overall results show that 
macroeconomic factors have a statistically signifi-
cant influence on downside risk-adjusted returns, 
which validates H

2a 
(Model 3 and 4). The results in-

dicate that the Sortino ratio has a statistically sig-
nificant positive relationship with the coefficient 
of deposit rate, remittance, and GDP growth rate 
at a 5% significant level, demonstrating their role 
in enhancing mutual fund performance. However, 
Sortino ratio exhibits a negative relationship with 
the coefficient of export (p < 0.05), while import 
and broad money remain statistically insignificant 
(p >0.05) with respect to the Sortino ratio. The in-
formation ratio has a statistically significant posi-
tive relationship with the coefficients of deposit 

Table 5. Regression results of the impact of macroeconomic factors on mutual funds’ downside risk 
and risk-adjusted return (Robust Random Effect Model)

Variables

Model 1 Model 2 Model 3 Model 4
Semi-Standard Deviation

(T-Value)
Lower Partial Moments

(T-Value)
Sortino Ratio 

(T-Value)
Information Ratio

(T-Value)

Deposit Rate
0.0099*** –0. 0249*** 0. 2019*** 0.5545

(3.38) (–9.35) (4.16) (1.04)

Export
–0.00001*** 0.0001*** –0.0004*** 0. 0002**

(–4.21) (5.47) (–2.61) (2.12)

Import
–0.00001 –0.00001 0.00006* 0. 0005**

(–1.26) (–1.37) (1.69) (2.34)

Remittance
–0.00002*** 0.00003*** 0.00003 0. 0002***

(–4.11) (10.31) (0.69) (3.80)

Broad Money Supply
0.00005*** –0.00009*** –0.00003*** 0.0006*

(8.75) (–18.02) (–4.36) (1.83)

GDP Growth Rate
0.0078*** –0. 0107*** 0. 2228*** –0.3766***

(5.88) (–7.81) (3.39) (–3.94)

Constant
–0. 0802*** 0. 1818*** –13.7630*** 28.3508***

(–3.35) (6.98) (–9.96) (3.76)
Adj. R–Square 0.140*** 0.298*** 0.002*** 0.002***
Chi2 101.978*** 576.703*** 359.750*** 287.164***
No of Obs. 2,268 2,268 2,268 2,268

Notes: ***, **, and * indicate the level of significance at 0.001, 0.01 and 0.05, respectively. This table is for robust panel 
regression analysis to check the authenticity of the result from the random effect model. In the column section of this table, 
downside risk measures (Semi-Standard Deviation and Lower Partial Moment) and risk-adjusted return measures (Sortino 
Ratio and Information Ratio) are shown. In the row, macroeconomic factors are deposit rate, money supply (M2), GDP growth 
rate, remittance, exports and imports shown. The 12-month window method is applied to calculate the monthly downside 
risk and the risk-adjusted return along with collected macroeconomic factors data from January 2017 to December 2023.
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rate, import, and remittances and a negative rela-
tionship with the coefficients of GDP growth rates 
at a 5% significant level. Exports and broad money 
supply do not significantly affect the Information 
Ratio. These findings highlight the varied influ-
ence of macroeconomic factors on downside risk 
and risk-adjusted returns, emphasizing their role 
in shaping risk and return profiles of mutual funds.

Additionally, the results of the robust random 
effects model are shown in Table 5, which is 
performed as a part of the robustness analy-
sis to determine the reliability of the findings 
of the random effect model (Table 4). Overall, 
the findings of the robust random effect model 
show similar results to the random effect model. 
Analysis shows that the coefficients of macro-
economic variables remain at the same signifi-
cance level with downside risk measures, which 
justifies the authenticity of the findings of the 
random effect model. From the perspective of 
risk-adjusted returns, the results of the robust 
random effects model show minor variations 
compared to the initial random effects model. 
These small changes further affirm the robust-
ness and consistency of the findings, validating 
the reliability of the random effects model in 
capturing the relationships under study.

4. DISCUSSIONS 

From the downside risk perspective, Models 1 
and 2 in Table 4 display the coefficients of mac-
roeconomic factors in relation to semi-stan-
dard deviation (SSD) and lower partial moment 
(LPM). The results show that SSD has a signifi-
cant negative relationship with the coefficient of 
exports and remittances, which indicates that 
when exports and remittances increase, the SSD 
decreases. This result is compatible with the 
findings of Tram and Hoai (2021) and Hamid 
and Hasan (2017), who also found that broad 
macroeconomic factors significantly negatively 
affect systematic risk and semi-variance. The 
negative relationship indicates that a higher ex-
port level is generally associated with economic 
stability and growth. Mutual funds with signifi-
cant exposure to export-driven sectors benefited 
from this stability, which reduced downside risk. 
Remittances enhance household income, con-

sumption, and savings and stabilize the econo-
my. This stability reduces economic uncertainty 
and volatility, which leads to a decrease in down-
side risk (semi-standard deviation) for mutual 
funds. On the other hand, SSD has a statistical-
ly significant and positive relationship with the 
coefficients of deposit rate, broad money sup-
ply and GDP growth rate. That indicates that 
the SSD increases when the deposit rate, broad 
money supply, and GDP growth rate increase. 
These results also supported the conclusions 
of Bodnaruk et al. (2018) and Tram and Hoai 
(2021), who identified that macroeconomic fac-
tors significantly positively impact systemic risk 
and downside risk. The positive findings suggest 
that an increase in deposit rate pushes mutual 
funds managers to take more aggressive invest-
ment positions to generate returns that compete 
with safer deposits. This can increase the fund’s 
risk exposure to riskier assets and lead to higher 
downside volatility or SSD. Also, an increase in 
broad money supply raises the liquidity in the 
financial market, leading to the rapid growth of 
mutual funds. However, due to the speculative 
bubbles and greater volatility in the stock mar-
ket, the SSD of mutual funds is higher. However, 
a higher GDP growth rate overheats the finan-
cial markets and creates asset bubbles. Due to 
the burst of bubbles, mutual funds face sharp 
downturns, increasing the SSD. The significant 
positive relationship suggests that due to the 
heightened market volatility during periods of 
robust GDP growth, mutual funds are more ex-
posed to downside risk. Conversely, import has 
a statistically insignificant relationship with 
SSD. This implies that import does not influ-
ence the increase or decrease of downside risk 
measures SSD, which is aligned with the results 
of Valahzaghard et al. (2012), who found no im-
pact on credit risk. 

Model 2, Lower Partial Moment (LPM), shows 
that it has a statistically significant and nega-
tive relationship with the coefficients of broad 
money supply, deposit rate, and GDP growth 
rate. This result aligned with the findings of 
Tram and Hoai (2021) and Hamid and Hasan 
(2017), who found that macroeconomic factors 
significantly negatively impact risk. The nega-
tive results suggest that the increase in deposit 
rate leads investors to deposit more over mutu-
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al funds, which reduces the inflow into mutual 
funds. As a result, mutual funds focus on more 
stable investments to lower the risk of the in-
vestment, thereby reducing the downside risk 
LPM. However, an increase in broad money sup-
ply increases the liquidity in the market, which 
lowers the borrowing rate and gives investors 
more access to funds. Due to the lower bor-
rowing rate, investors earn higher returns than 
their target threshold, leading to lower down-
side risk LPM. Moreover, increasing the GDP 
growth rate reduces the uncertainty in financial 
markets. As a result, mutual funds earn more 
than the minimum returns, leading to lower 
downside risk LPM. On the other hand, LPM 
has a statistically significant positive relation-
ship with exports and remittances. This finding 
also supported the conclusion of Bodnaruk et 
al. (2018) and Tram and Hoai (2021), who as-
sert that macroeconomic factors have a signifi-
cant positive impact on risk. The positive coef-
ficients of exports indicate that fluctuations in 
export-driven sectors increase the likelihood of 
returns falling below the target returns, leading 
to higher LPM for mutual funds. The positive 
coefficient of remittances indicates that the re-
mittances-dependent economy highly depends 
on global labor markets and geopolitical factors. 
Investors invest more in consumption or hous-
ing, which leads to a lower level of investment 
in mutual funds. As a result, mutual funds’ per-
formance becomes poor and increases the LPM. 
Conversely, similar to SSD, no statistically sig-
nificant relationship exists between import and 
LPM.  

The Sortino ratio shows a statistically signifi-
cant and positive relationship with the coeffi-
cients of deposit rate and remittances (Model 3, 
Table 4), indicating that an increase in deposit 
rate and remittances increases the performance 
of mutual funds. This result is compatible with 
the findings of Gyimah et al. (2021), who ex-
plored the fact that broad macroeconomic fac-
tors have a significant positive impact on mu-
tual funds’ performance. The positive findings 
suggest that with the increase in deposit rate, 
mutual funds push their investment more opti-
mized and stable investments, which leads to in-
creased performance of mutual funds. However, 
an increase in remittances leading to more sta-

ble financial markets and better mutual fund 
performances caused funds with exposure to 
consumer-driven sectors to benefit from remit-
tances. Also, the Sortino ratio has a statistically 
significant and positive relationship with the 
GDP growth rate, indicating that an increase 
in GDP growth rate increases the performance 
of mutual funds. Because a higher GDP growth 
rate increases the performance of mutual funds 
due to the stability of financial markets. While 
GDP is strong, the downside risk is minimized 
because the economy is expanding, leading to 
better mutual funds’ performance. 

On the other hand, the Information ratio has a 
significant negative relationship with the coeffi-
cients of GDP growth rate (Model 4, Table 4), 
indicating that an increase in GDP growth rate 
reduces the performances of mutual funds. This 
result is consistent with the findings of Hussain 
(2017) and Krishnamurthy et al. (2018), who 
found that macroeconomic factors have a sig-
nificant negative impact on mutual funds’ per-
formance. However, the information ratio has a 
statistically significant and positive relationship 
with the coefficient of import payments, indicat-
ing that mutual funds with exposure to import-
dependent sectors and strong import activity 
increase revenue growth and stable cash flows, 
which lead to mutual funds outperforming rela-
tive to benchmark return. As a result, it increas-
es the performance of mutual funds. Conversely, 
imports have a statistically insignificant rela-
tionship with the Sortino ratio, indicating that 
imports have no influence on the performance 
of mutual funds. Moreover, exports have a sig-
nificant negative relationship with the Sortino 
ratio because a decline in international demand, 
trade disruptions, and currency fluctuations 
decrease the performance of export-dependent 
investments. So mutual funds highly depend 
on exports and face losses, leading to a lower 
performance level. Conversely, it has a statis-
tically insignificant relationship with the in-
formation ratio, indicating that export has no 
influence on the performance of mutual funds. 
Finally, it is found that broad money supply has 
no significant relationship with the Sortino and 
Information ratios, indicating no influence of 
broad money supply on the performance of mu-
tual funds. 
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CONCLUSIONS

This study focuses on the impact of macroeconomic variables on the downside risk and risk-adjusted re-
turns of Bangladeshi mutual funds, utilizing monthly data of 27 mutual funds and six macroeconomic 
variables from January 2017 to December 2023. Semi-standard deviation and lower partial moment are 
utilized as the downside risk measures, and the Sortino and information ratios are applied as the risk-
adjusted return measures. Data are normalized using the two-step data normalization method and have 
no multicollinearity, heteroscedasticity, or autocorrelation issues. Subsequently, the Hausman test and 
Breusch-Pagan Lagrange Multiplier test results suggest that the random effect model is appropriate for 
the regression analysis. Additionally, a robust random effect model is applied to test the robustness of 
the findings of the random effect model, and the results are consistent and reliable in both models.

The findings of the study show that both the downside risk and risk-adjusted measures have a statisti-
cally significant relationship with macroeconomic factors. In the case of downside risk, deposit rate, 
export, remittance, broad money, and GDP growth rate have significantly influenced downside risk by 
affecting economic activity, investment decisions, consumer behavior, and the overall stability of finan-
cial markets. Subsequently, the risk-adjusted performance of mutual funds has a statistically significant 
relationship with macroeconomic factors like deposit rate, remittance, GDP growth rate, imports, and 
export amounts. It is seen that when broader economic factors perform well, the risk-adjusted perfor-
mance of mutual funds performs as well. These findings offer valuable insights for practitioners, inves-
tors, and asset managers to make informed decisions on mutual fund investments, particularly in times 
of market asymmetry. As mutual funds drive growth in Bangladesh’s capital market, this study is essen-
tial for Bangladeshi investors seeking high returns in this expanding sector. The study highlights which 
macroeconomic factors significantly influence downside risk and risk-adjusted performance, equipping 
investors to better anticipate fund performance based on these economic indicators.

This study has limitations due to its reliance on monthly data, a restricted set of downside risk and risk-
adjusted performance measures, and a limited selection of macroeconomic variables. Future research 
could address these gaps by incorporating high-frequency data (e.g., weekly or daily) to capture more 
dynamic impacts of macroeconomic factors on mutual fund performance. Additionally, expanding the 
range of risk metrics to include measures like Value at Risk (VaR) and exploring more macroeconomic 
indicators, such as exchange rate volatility or oil prices, would enhance the analysis. Applying this ap-
proach to other sectors, such as financial institutions or insurance, could further validate the findings. 
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