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Sustainable and responsible investment dynamic
cross-asset portfolio

Robiyanto Robiyanto™*, Andrian Dolfriandra Huruta?, Budi Frensidy® and Ashalia Fitri Yuliana®

Abstract: Nowadays, the ESG-oriented portfolios are very popular. This study aims
to study the performance of cross-asset portfolios between eco-friendly stocks
(represented by Sri-Kehati index) with cryptocurrencies, bonds and gold. The data
used in the study were the daily return of each instrument from January 2019 to
December 2021, which was then analyzed using the DCC-GARCH analysis technique.
The results show that adding Ripple, gold and bonds into a portfolio consisting of
Sri-Kehati stocks can reduce the investment risk. The findings imply that investment
managers and investors who have portfolios consisting of eco-friendly stocks such
as Sri-Kehati stocks and bonds may reduce investment risk and balance their
portfolios by adding gold or cryptocurrencies separately.

Subjects: Environment & Business; Statistics for Business, Finance & Economics; Ecological
Economics; Investment & Securities; Risk Management

Keywords: DCC-GARCH; dynamics portfolio; hedging effectiveness; optimal hedge ratio

JEL CLASSIFICATION: G11; G15; Q59

1. Introduction

Sustainable and responsible investment has become increasingly popular thanks in part to the
growth in public awareness regarding the importance of investing in eco-friendly business sectors.
The UN-pioneered Sustainable Development Goals (SDGs), which consist of 17 goals, also help
support the development of sustainable and responsible investment. In a global context, these
investments are often referred to as environmental, social, and governance (ESG)-oriented invest-
ments or green investments (Indriastuti et al., 2021; Ouchen, 2021).
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In Indonesia, one of the guides that can be used by investors to invest in eco-friendly business
sectors is the SRI-Kehati stock index, which was introduced by the Indonesia Stock Exchange in
collaboration with Yayasan Keanekaragaman Hayati Indonesia (Yayasan KEHATI; Kurniatama
et al,, 2021; Robiyanto et al.,, 2021; Zulkafli et al., 2017). The SRI-Kehati index consists of 25 stocks
that meet various criteria; the first criteria include total assets, price-to-earnings ratio (PER), and
free float ratio. Meanwhile, the second one relates to several aspects such as Environmental,
Community, Corporate Governance, Human Rights, Business Behavior, Labor Practices, and Decent
Work (Salvatori et al., 2020).

Some studies have been carried out on investing in environmental- and social-friendly stocks;
a study carried out by Utomo et al. (2018) found that environmental- and social-friendly stocks
tend to perform better than others, Zulkafli et al. (2017) found that stocks included in SRI-Kehati
index performed relatively better than other stocks in Jakarta Composite Index (JCI); the thesis is
further supported by Robiyanto (2017). A study on ESG-oriented stocks by Ouchen (2021) found
that those stocks were relatively more stable than non-ESG stocks.

Studies on ESG-oriented portfolios have been carried out by Naffa et al. (2020) and Robiyanto
et al. (2021). While Naffa et al. (2020) focused on the formation of ESG-based portfolio, Robiyanto
et al. (2021) conducted a study on the formation of a cross-asset portfolio between gold instru-
ments and SRI-Kehati stocks using dynamic methods such as DCC-GARCH. Also, there are empirical
evidences, such as one provided by Frensidy (2016), Frensidy et al. (2017), and Raza et al. (2019),
which show that cross-asset portfolios tend to perform better over time.

The reason for using the dynamic method is that stocks tend to fluctuate over time, so the usage of
traditional portfolio formulation methods which tend to use constant correlation is not appropriate
meaning that dynamic approach will help researchers simulate real-life situations better according to
the capital market dynamics (see, Eimer (2011); Katzke (2013); Ogata (2012); Zinecker et al. (2016)).
Some studies also using DCC as an input for their portfolios’ formulation, i.e. Arouri et al. (2015),
Kumar (2014), and Robiyanto et al. (2017), are very important because correlation is very important in
financial management and portfolio formulation (Engle, 2002). DCC-GARCH is used in this study
because it has proven that it can be successively estimated for time-varying covariance matrices
(Filis et al., 2011) and very useful to formulate dynamic portfolio (Kumar, 2014; Putra et al.,, 2018).

Various studies on the formation of cross-asset portfolios using dynamic approach have been
carried out before. Arouri et al. (2015), Kumar (2014), and Robiyanto et al. (2017) used stocks and
gold; Susilo et al. (2020) used stocks and cryptocurrencies, and Robiyanto et al. (2019) used stocks
and fixed income instruments. Robiyanto et al. (2021) specifically studied the formation of cross-
asset portfolios between eco-friendly stocks and gold. Gold and other instruments such as bonds
and cryptocurrencies were chosen due to their potential to become hedge and safe-haven instru-
ments. Baur and Lucey (2010) pioneered the study on gold as hedge and safe-haven following the
Global Financial Crisis (GFC) in 2008. Some studies found that gold may act as safe-haven (Agyei-
Ampomah et al., 2013; Akhtaruzzaman et al., 2021; Bahloul et al., 2021; Baur & McDermott, 2012),
and so do bonds (Baur & Lucey, 2010; Robiyanto, 2018) and cryptocurrencies (Conlon et al., 2020;
Shahzad et al., 2019; Susilo et al., 2020; Vukovic et al., 2021; Yuhanitha & Robiyanto, 2021).

Different from those previous studies, this study will scrutinize the potential of formulation of
portfolios which consist of eco-friendly stocks with cryptocurrencies, gold and bonds. To the best of
the author’s knowledge, there has been no research on the formation of cross-asset portfolios
between eco-friendly stocks and cryptocurrencies or bonds. This research will fill the gap, particu-
larly in the formation of a dynamic portfolio between eco-friendly stocks (represented by the SRI-
Kehati index) and cryptocurrencies, gold and bonds.

This study found that adding some cryptocurrencies and gold into eco-friendly stocks such as
Sri-Kehati stocks and bonds may reduce investment risk and enhance its performance. This study
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will contribute to the cross-assets portfolio formation’s literatures in terms of the potential mix of
stock and other asset classes could produce better performance and also the importance of
dynamic portfolio formulation.

The remainder of this paper is organized as follows. Section 2 discusses the review of literature.
Section 3 presents data. Section 4 presents the methodology. Section 5 discusses the results.
Finally, the last section concludes.

2. Literature review

2.1. Hedge and safe haven

Baur and Lucey (2010) developed a more applicable and operational definition of hedge & safe-
haven. At that time, the world’s economy suffered from Global Financial Crisis in 2008, which
triggered massive flights to safety and quality, with gold considered as one of the “safe-haven”
According to them, hedge may be defined as assets that have negative correlations with other
assets or instruments, while safe havens are assets that have negative correlations with other
assets or instruments during extreme conditions. Baur and Lucey (2010)’s definition has been
widely accepted by other researchers in the field.

Arouri et al. (2015) stated that the study of the market for gold and other precious metals had
received great attention from researchers and practitioners in the financial sector, since investors
are willing to hedge using other assets (including precious metals) to reduce their investment risk.
Gold and other precious metals are getting increasingly popular as attractive alternative invest-
ment instruments due to their volatility and weak correlation of returns. Meanwhile, Gunawan and
Anggono (2021) stated that cryptocurrencies could not be used as safe-haven assets for JCI-listed
stocks.

3. Data

The data used in this study were the daily closing price data for Sustainable and Responsible
Investment Index on the Indonesia Stock Exchange (SRI-Kehati index), bond indexes such as the
Indonesian Corporate Bond Index (ICBI), gold prices on international markets, cryptocurrency
prices such as Bitcoin, Ripple Coin and Ethereum as well as yield on one-year bonds from
January 2019 to December 2021 (634 observation days). All data were obtained from Bloomberg
Terminal. To calculate the return of each instrument, the following formula was used:

Price;; — Pricej:_1

Return;; = Price
it—1

Price;x was the closing price of instrument i at period t, and Price;+.; was the closing price of
instrument i at period t-1. This study also considers average trading costs imposed by brokers in
Indonesia. The average trading costs for buy and sell in Indonesia around 0.4% in total (0.15% for
buy and 0.25% for sell).

4. DCC-GARCH

Engle (2002) introduced a dynamic correlation model known as Dynamic Conditional Correlation-
Generalized Autoregressive Conditional Heteroskedasticity (DCC-GARCH). This model is
a development of the GARCH model previously introduced by Bollerslev (1986). The DCC-GARCH
model accommodates the time-varying conditional correlation matrix with the following formula:

P. = (diag(Q) ™" Qu(diag(Qe) ™2 /

Q= (q"{) is a positive symmetric definite matrix based on the following formula:

Q=(1-a-PQ+an 1m 1+ fQ1
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In the equation, a and B are non-negative scalars like o + B < 1, while Q is the unconditional
correlation matrix (2 X 2) from standard errors n;. Conditional variance is determined along with
the GARCH process (1,1). Engle (2002) suggested that the DCC specification did not encounter any
problem in model estimation.

The DCC-GARCH model will produce DCC, conditional variance, and conditional covariance that
can be used as input in portfolio calculations. To calculate optimal proportions in portfolios and
hedge ratios as suggested by Kroner and Ng (1998), Robiyanto et al. (2017), and Susilo et al.
(2020), the following formula was used:

hs_hsLM
W=
hiM is the conditional variance of the return of precious metals, hf is the conditional variance of the
return of the stock market and hi*M is the conditional covariance between the return of the
precious metal and the return of the stock market in t.

The calculation of hedging effectiveness (HE) was performed with the formula first introduced by
Ku et al. (2007) and had been used in a research carried out by Robiyanto et al. (2021):

HE = Variance, —Variancenedged
Variancenhedged

Variancenedged is the return variance of precious metal-stock portfolio and Varianceynhedged is the
return variance of stock portfolio. The higher the HE, the better the portfolio risk-decreasing will be,
implying that the strategy has better hedging ability.

Meanwhile, the optimal hedge ratio was calculated using the following formula:

sLM
LMs __ ht
t T OpM
ht

B%° is optimal hedge ratio, while htLM and hfLM are conditional volatility of precious metal returns

and conditional covariance between precious metal returns and stock market returns in t.

To calculate the return, the following formula was used:

— Portfolio value in t—Portfolio value in t—1
Return, Portfolio value in t—1

The calculation of risk-adjusted return of the portfolio was carried out with the Sharpe ratio using
the following formula introduced by Sharpe (1966):

Average portfolio return—Risk—free interest rate
Standard deviation

Sharpe Ratio =

and Treynor Ratio using the following formula:

Average portfolio return—Risk—free interest rate
Portfolio beta

Treynor Ratio =

Sortino ratio was calculated using the following formula:

R —RFR;

SoM 5

5 is the downside deviation of the return rate of the stock market within a certain period of time.
The formula to calculate § is as follows:
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\/X (minRp — MAR, 0)?
0= N-1

Finally, the omega ratio was calculated using the following formula:

Omega Ratio = w

I~ F(x)dx
F(x) = cumulative probability distribution
I:O(l — F(x))dx = probability of return above the threshold
I;c F(x)dx= probability of return below the threshold
5. Results & discussion
5.1. Descriptive statistics and correlations
The descriptive statistics of return of Bitcoin, Ethereum, Ripple, gold, Sri-Kehati index and bonds,
which were used as samples of this research and are presented in Table 1.

Table 1 shows that Ethereum has the highest average return (0.674%), and Sri-Kehati Index has
the lowest (0.000%). While Table 2 shows constant correlations among instruments used in this
study.

Table 2 shows that mostly constant correlation among instruments with different asset classes
relatively low, i.e. Sri-Kehati with cryptocurrencies, Sri-Kehati with gold (XAU), and Sri-Kehati with

bond (ICBI). Similar condition also apply for bond with other instruments. This show that portfolio
formulation eco-friendly stocks with other instruments from different asset classes is appropriate

Table 1. Descriptive statistics

Daily Data
No Name N Min (%) Max (%) Average SD
(%)

1 BTC 634 —-23.517 23.350 0.459 0.048
2 ETH 634 -28.112 36.780 0.674 0.059
3 XRP 634 -39.052 84.663 0.435 0.076
4 XAU 634 -5.812 7.449 0.061 0.011
5 SRI-KEHATI 634 ~7.862 15.869 0.000 0.017
6 ICBI 634 -2.022 1.644 0.045 0.002

Source: Bloomberg, Processed Data

Table 2. Constant correlation among instruments

Sri-Kehati BTC ETH XRP XAU ICBI
Sri-Kehati - -0.006 0.007 0.048 -0.115 0.383
BTC -.006 - 0.767 0.430 0.054 -0.020
ETH 0.007 0.767 - 0.542 0.040 0.004
XRP 0.048 0.430 0.542 - -0.007 0.004
XAU -0.115 0.054 0.040 -0.007 - -0.103
ICBI 0.382 -0.020 0.004 0.004 -0.103 -

Source: Bloomberg, Processed Data
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Table 3. Constant and Dynamic Correlation among Portfolios’ Instruments

Sri-Kehati BTC ETH XRP XAU
Sri-Kehati -
Constant -0.006 0.007 0.048 -0.115
Dynamic
Min -0.504 -0.281 -0.574 -0.478
Max 0.518 0.310 0.131 0.368
Average -0.017 -0.002 0.032 -0.064
ICBI
Constant 0.382 -0.020 0.004 0.004 -0.103
Dynamic
Min -0.004 -0.454 -0.490 -0.313 -0.230
Max 0.473 0.451 0.421 0.533 0.092
Average 0.247 0.015 0.002 0.044 -0.-61

Source: Bloomberg, Processed Data

because they low correlated, the same also apply for bond. Some cryptocurrencies produce high
correlations, it is very normal because they are in similar asset class, while this study do not
formulate portfolios inter-cryptocurrencies.

Table 3 shows dynamic correlation among portfolios’ instruments. In order to validate dynamic
correlation among portfolios’ instruments, it is necessary to compare constant correlation and
dynamic correlation among those instruments. Both average dynamic and constant correlations
for instruments in formulated portfolios only slightly differ in minor differences or only minor
discrepancies occurred, so dynamic correlations’ calculations results could be validated. Regarding
DCC GARCH model specification, McCloud and Hong (2011) stated for the high correlated data, the
time-varying conditional correlations may have underestimated. However, data used in this study
are low correlated data, so this problem has been eliminated.

5.2. DCC-GARCH Analysis

The results of calculations using the DCC-GARCH analysis on the return of Sri-Kehati index com-
bined with Bitcoin, Ethereum, Ripple, gold and bonds combined with Bitcoin, Ethereum, Ripple, and
gold are presented in Table 4. While Figure 1 shows the DCC between Sri-Kehati Index,
Cryptocurrencies and Gold with their time-varying portfolio weight; and Figure 2 shows the DCC
between Bonds and Bitcoin, Ethereum, Ripple, Gold and with their time-varying portfolio weight.

Table 4 shows that the average value of dynamic portfolios containing Sri-Kehati index ranged
from —-0.064% to 0.032%; the lowest value was found in SRI-XAU, and the highest in SRI-XRP.

Table 4. DCC-GARCH summary

Portfolio Min. Max. Average
SRI—BTC -0.504 0.518 -0.017
SRI—ETH -0.281 0.310 -0.022
SRI—XRP -0.574 0.131 0.032
SRI—XAU -0.475 0.368 -0.064
ICBI—BTC —0.454 0.451 0.015
ICBI—ETH —-0.490 0.421 0.022
ICBI—XRP -0.313 0.533 0.044
ICBI—XRP —-0.230 0.092 -0.061
ICBI—SRI —0.004 0.473 0.247

Sumber: Bloomberg, Processed Data
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Figure 1. DCC between Sri-
Kehati Index, Cryptocurrencies
and Gold with Their Time-
Varying Portfolio Weight.

Figure 2. DCC between Bonds
and Bitcoin, Ethereum, Ripple,
Gold with Their Time-Varying
Portfolio Weight.
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Meanwhile, the average value of dynamic portfolio containing bonds ranged from —0.061% to
0.044%; ICBI-X AU has the lowest value, and ICBI-XRP has the highest. The results show that
forming a dynamic portfolio between the Sri-Kehati index and Bitcoin, Ethereum, Ripple, gold and
bonds with bitcoin, ethereum, ripple, and gold is the right decision. Due to the rapid changes in
prices, investors need to diversify their assets to reduce risk and obtain optimal returns.

5.3. Optimal hedge ratio, hedging effectiveness and portfolio performance
The results of calculations of optimal hedge ratio, hedging effectiveness and portfolio performance
are presented in Table 5.

5.4. Optimal hedge ratio

Table 5 shows that the average optimal hedge ratio of the dynamic portfolio between Sri-Kehati
index, cryptocurrencies, and gold was —1.763%. SRI-XAU has the lowest average (-6.468%), and
SRI-XRP has the highest (3.287%). It means that when investors own Sri-Kehati stocks, they must
also purchase gold with a ratio of IDR 1 (stock): IDR 0.064 (gold). Meanwhile, when investors
purchase Sri-Kehati stocks, they must also sell XRP with a ratio of IDR 1 (stock): -IDR 0.032 (XRP).
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Table 5. Optimal hedge ratio and hedging effectiveness

Portfolio Optimal Hedge Hedging Average Return Standard
Ratio (%) Effectiveness (%) Deviation
(%)
BTC - - 0.459 0.048
ETH - - 0.675 0.059
XRP ' - - 0435 0.076
XAU - - 0.061 0.011
SRI - - 0.000 0.017
SRI-BTC -1.689 92.991 -0.236 0.025
SRI-ETH -2.180 92.903 0.339 0.030
SRI-XRP 3.287 48.154 0.230 0.040
SRI-XAU -6.468 95.559 0.025 0.009
ICBI - - 0.000 0.017
ICBI-BTC ' 1.715 93.778 0.259 0.023
ICBI-ETH 2.455 93.545 0.365 0.029
ICBI-XRP 4.649 54.470 0.224 0.038
ICBI-XAU . -6.071 98.441 0.052 0.006
ICBI-SRI 24.701 -47.206 0.021 0.009
Portfolio With Optimal Hedge Hedging Average Return Standard Deviation
Trading Cost Ratio (%) Effectiveness (%) (%)
BTC - - 0.459 0.048
ETH ' - - 0.675 0.059
XRP - - 0.435 0.076
XAU - - 0.061 0.011
SRI ' - - 0.000 0.017
SRI-BTC -1.689 92.991 -0.164 0.025
SRI-ETH -2.180 92.903 -0.061 0.030
SRI-XRP 3.287 48.154 -0.170 0.040
SRI-XAU -6.468 95.559 -0.374 0.009
ICBI ' - - 0.000 0.017
ICBI-BTC 1.715 93.778 -0.141 0.023
ICBI-ETH 2.455 93.545 -0.035 0.029
ICBI-XRP . 4.649 54.470 -0.176 0.038
ICBI-XAU -6.071 98.441 -0.348 0.006
ICBI-SRI 24.701 -47.206 -0.355 0.009

Source: Bloomberg, Processed Data

Table 5 also shows that the average optimal hedge ratio of the dynamic portfolio between ICBI,
cryptocurrencies, and gold was 5.490%; ICBI-XAU has the lowest average (-6.071%), and ICBI-SRI
has the highest (24.701%). It means that when investors purchase bonds, they must also purchase
gold with a ratio of IDR 1 (stock): IDR 0.060 (gold). Meanwhile, when investors purchase bonds,
they must also sell Sri-Kehati stocks with a ratio of IDR 1 (stock): -IDR 0.247 (stocks). Adding
trading costs in portfolio do not affect its hedging effectiveness and optimal hedge ratio, but
trading cost will decrease portfolio return.

5.5. Hedging effectiveness

Table 5 shows that the hedging effectiveness value of the dynamic portfolio between Sri-Kehati
index, cryptocurrencies and gold ranged from 48.154% to 95.559%. SRI-XRP has the lowest value,
which means that when adding XRP to a portfolio consisting of Sri-Kehati stocks, the risk can be
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Table 6. Portfolios’ performance (Sri-Kehati index/bonds combined with cryptocurrencies/

gold)

Portfolio Sharpe ratio | Sortino ratio | Jensen ratio = Treynor ratio = Omega ratio
BTC 0.094 0.160 0.004 0.039 1311
ETH 0.113 0.201 0.007 0.062 1.376
XRP 0.056 0.113 0.004 0.011 1.208
XAU 0.044 0.073 0.000 —0.005 1.134
SRI -0.007 -0.012 0.000 -0.001 0.978
SRI-BTC 0.091 0.155 0.002 0.003 1.294
SRI-ETH 0.108 0.189 0.003 0.005 1.359
SRI-XRP 0.054 0.109 0.002 0.003 1.201
SRI-XAU 0.014 0.026 0.000 0.000 1.041
ICBI 0.135 0.218 0.000 0.004 1.526
ICBI-BTC 0.106 0.185 0.002 0.026 1.354
ICBI-ETH 0.123 0.222 0.004 0.048 1.409
ICBI-XRP 0.056 0.113 0.002 0.010 1.211
ICBI-XAU 0.072 0.116 0.000 —-0.073 1.225
ICBI-SRI 0.010 0.017 0.000 0.000 1.033
Portfolio With Sharpe ratio Sortino ratio Jensen ratio Treynor ratio Omega ratio
Trading Cost

BTC 0.094 0.160 0.004 0.039 1311
ETH 0.113 0.201 0.007 0.062 1.376
XRP 0.056 0.113 0.004 0.011 1.208
XAU 0.044 0.073 0.000 -0.005 1.134
SRI —-0.007 -0.012 0.000 —-0.001 0.978
SRI-BTC -0.071 0.155 -0.002 —0.003 0.819
SRI-ETH -0.024 0.188 -0.000 -0.001 0.934
SRI-XRP —0.045 0.108 -0.002 —0.002 0.861
SRI-XAU -0.412 0.026 -0.004 —-0.007 0.324
ICBI 0.135 0.218 0.000 0.004 1.526
ICBI-BTC —0.066 0.185 -0.002 —-0.016 0.829
ICBI-ETH -0.016 0.222 0.000 —0.006 0.955
ICBI-XRP -0.050 0.113 -0.002 —-0.009 0.846
ICBI-XAU —0.649 0.116 -0.004 0.664 0.165
ICBI-SRI -0.711 0.017 -0.004 0.047 0.814

Source: Bloomberg, Processed Data

reduced by 48.154%. Meanwhile, SRI-XAU has the highest value, which means that when adding
gold to a portfolio consisting of Sri-Kehati stocks, the risk can be reduced by as much as 95.559%.

The hedging effectiveness value of the dynamic portfolio between bonds, cryptocurrencies and
gold ranged from —47.206% to 98.441%. ICBI-SRI has the lowest value (-47.206%), which means
that when investors purchase bonds, they must sell their Sri-Kehati stocks to reduce the invest-
ment risk by —47.206%; if they choose to add Sri-Kehati stocks to their bond portfolio, their
investment risk will increase by 47.206%. While the highest optimal hedging effectiveness value
of 98.441% is found in the ICBI-XAU portfolio, which means that adding gold to a portfolio
consisting of bonds will help reduce the investment risk by as much as 98.441%. This matches
the results of Yuliana and Robiyanto (2022), which found that gold can be used as safe haven
instrument. Meanwhile, the fact that bonds had hedging effectiveness value >0 showed that bonds
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could be considered low-risk fixed income instruments, supporting the results of Robiyanto et al.
(2019). In other words, investors may reduce their investment risk by combining bonds with gold in
their portfolios rather than cryptocurrencies.

5.5. Portfolio performance comparison
The comparison between the performance of the Sri-Kehati index and bonds portfolio, combined
with cryptocurrencies and gold, is presented in Table 6.

The comparison between the performance of portfolios consisting of the Sri-Kehati index and
cryptocurrencies, gold and bonds is presented in Table 7.

The results show that most of the portfolios hedged with cryptocurrencies, gold and bonds
performed better than unhedged portfolios. It also shows that when calculated using the Sharpe
ratio, Sortino ratio, Treynor ratio and Omega ratio, the dynamic portfolio between the Sri-Kehati
index and cryptocurrencies has the highest value, while there is relatively no significant difference
between the Jensen ratios of unhedged and hedged portfolio. In other words, combining Sri-Kehati
index with cryptocurrencies in a portfolio will help reduce its investment risk, further supporting the
results of Gunawan and Anggono (2021); Susilo et al. (2020), which found that cryptocurrencies
could be used as hedging instruments. So, in term of to boost portfolio performance, investor
should add either cryptocurrency or gold in their portfolio. This study also found that trading costs
due to trading actively could affect portfolio performance, this is inline with Barber and Odean
(2000).

6. Conclusion and recommendation

The study aims to review the performance of cross-asset portfolios between eco-friendly stocks
(like those constituting Sri-Kehati index in Indonesia) with cryptocurrencies and bonds by using the
dynamic portfolio formulation method. The results of this study indicate that investors may reduce
investment risk by adding Ripple and gold into a portfolio consisting of Sri-Kehati stocks. In
addition, this study also found that adding gold into a portfolio consisting of bonds may reduce
its investment risk by 98.441%. Moreover, adding gold into either Sri-Kehati or bond portfolio can
help reduce investment risk since gold is a safe-haven asset. However, investors should not add
Sri-Kehati stocks into their bond portfolio since it may increase investment risk by 47.206%.

The findings also imply that investment managers and investors who have portfolios consisting
of Sri-Kehati stocks and bonds may reduce investment risk and balance their portfolios by adding
gold or cryptocurrencies separately, including Ripple (XRP), because each instrument could become
a diversifier which enhance stock portfolio. Portfolio formulated in this study require investment
managers and investors trade actively, so trading costs is considered in this study. The results
show that including trading costs in portfolio do not affect its hedging effectiveness and risk, but
affect portfolios’ performance.

However, it should be noted that from 2020 to mid-2021, the global economy suffered from the
impact of the COVID-19 pandemic, which may affect the data somewhat. So, it is recommended
that future research may dig deeper and analyze the data from before the pandemic, during the
pandemic and after the pandemic. The data characteristic should also be considered to choose the
best portfolio formulation method.
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