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Abstract 

This research aims to review the formation of the dynamic portfolio of individual stocks and gold 

using the DCC-GARCH and ADCC-GARCH analysis techniques in the periods before and 

during the COVID-19 pandemic. This is done so that individual investors and investment 

managers will be able to apply this method. This research uses data from the period of October 

2019 - September 2020 with a research sample of nine stocks that are included in the IDX-30. 

The results showed that the DCC-GARCH analysis technique before the COVID-19 pandemic 

and the performance of the dynamic portfolios that were unhedged and hedged had no 

difference. This is due to the conditions in the period before the COVID-19 pandemic which still 

tended to be stable, thus, no safe-haven asset is needed. Meanwhile, in the period during the 

COVID-19 pandemic, using the DCC-GARCH analysis technique, there were differences 

because conditions have started to fluctuate in uncertainty which resulted in the need for safe-

haven assets. On the other hand, using the ADCC-GARCH analysis technique on the periods 

before and during the COVID-19 pandemic, the performance of the dynamic portfolios that were 

unhedged and hedged showed a difference. Because the ADCC-GARCH technique is able to see 

asymmetric volatility for the future, adding gold to a portfolio can reduce risk when there is 

uncertainty. This research also found that the ADCC-GARCH technique had better performance 

than the DCC-GARCH technique.  

Keywords: DCC-GARCH, ADCC-GARCH, Dynamics Portfolio, Hedging Effectiveness, 

Optimal Hedge Ratio. 
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INTRODUCTION  
  

A long-term investment is intended to generate returns at the high return level expected by 

investors. To maximize profits in investing, an investor may allocate it into strategic assets by 

determining the type of investment that is feasible and forming a portfolio that has better 

performance (Markowitz, 1952). The formation of a portfolio aims to create balance, provide 

protection and opportunities for investors. Therefore, the formation of a portfolio is very 

important for investors. 

Modern portfolio theory is a basic theory of portfolio formation with the basic 

assumption of normally distributed stock return and tends to use a constant approach 

(Markowitz, 1959). The assumption that the data is normally distributed tends to be inconsistent 

with the research conducted by Chion et al. (2008); Canedo  & Cruz (2013). In addition, several 

studies in Indonesia tend to use constant portfolios and the Single Index Model method, as done 

by Hamdani et al. (2015); Defri & Moch. Dzulkirom  (2017); Oktaviani & Wijayanto (2016) and 

Kewal (2013). 

However, portfolio formation still rarely uses a dynamic approach due to rapid changes 

from time to time (Robiyanto, 2018a). According to the research done by Chion et al. (2008), 

dynamic portfolio formation is a method that can handle data not normally distributed and is 

considered to have better performance. In addition, research on portfolio formation in Indonesia 

also tends to use only one asset class even though the types of the stock index used vary. 

Meanwhile, in the formation of a dynamic portfolio, different asset class instruments such as 

gold can be used. 

Gold is an asset class instrument that has a negative correlation when financial markets 

are volatile Baur & Lucey (2010); Robiyanto (2018b). Thus, gold and stocks have different 

characteristics during volatile financial market conditions such as during the COVID-19 

pandemic. This is proven by the significant increase in the gold prices which reached US$ 1,806 

per ounce troy (Kontan, 2020). However, the Indonesian capital market experienced a decline 

and uncertainty with the composite stock price index corrected as much as 63.06% to IDR 3,989 

(Katadata, 2020). The decline in stock prices was due to the fact that many investors gave up 

their financial assets and moved into assets with lower risk and safety, such as gold. However, 

gold tends to underperform as an investment asset when it stands alone (Hoang et al. 2015). 

Therefore, gold can be included in the formation of a dynamic portfolio which is still rarely 

studied in Indonesia. In addition, portfolios using asset classes with different values can produce 

better returns (Raza et al. 2019). 

Research on the formation of dynamic portfolios has been carried out by various 

developed and developing countries. In Indonesia, Robiyanto (2017) uses the composite stock 

price index to represent the Indonesia Stock Exchange. In addition, research on dynamic 

portfolio formation using different asset classes was also conducted by Robiyanto et al. (2019a) 

combining stock and fixed income instruments. Research on dynamic portfolio formation by 
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combining cryptocurrency with stocks in Indonesia was also carried out by (Pamilangan & 

Robiyanto, 2019b). Furthermore, Robiyanto (2018a) researched portfolio formation by 

combining gold and individual stocks in Indonesia. 

Several studies on dynamic portfolio formation in Indonesia only used the LQ45 index as 

a proxy for stocks and not all of them used individual stocks. Meanwhile, the use of individual 

stocks in portfolios is needed by investors to protect asset values and directly diversify 

portfolios. In addition, the DCC-GARCH analysis technique is also still used. 

According to the research by Cappiello et al. (2006), the DCC-GARCH analysis 

technique has a limitation in which the conditional correlation does not take into account the 

dynamics of the asymmetric effect. Thus, in considering the impact of past shocks on volatility 

and future conditional correlation, it is still not possible to distinguish the effects of positive and 

negative shocks. Therefore, the DCC-GARCH analysis technique needs to be extended with the 

ADCC-GARCH analysis technique. This is because the ADCC-GARCH analysis technique 

studies the current volatility behavior due to the asymmetric effect in the conditional correlation 

between a series of positive or negative returns for the future and can also solve the problem of 

heteroscedasticity and is better used to measure the correlation with different asset classes. In 

addition, the ADCC-GARCH analysis technique method can measure conditional correlations 

over varying times, and build conditional correlations one step ahead of aftershocks and optimal 

hedging ratios (Raza et al. 2018). In Indonesia, research using the ADCC-GARCH analysis 

technique is also rarely carried out. 

In addition, this study aims to use the IDX30 index as a proxy for individual stocks in 

Indonesia. The IDX30 Index is an index that measures the price performance of 30 stocks that 

have high capitalization and the highest market liquidity from the LQ45 index. So that the 

IDX30 index contains stocks from LQ45 which are conical on stocks with high liquidity. The 

IDX30 index is updated using the free float ratio every February and July (BEI, 2020). 

Therefore, this research aims to review the formation of the dynamic portfolio of gold as 

an asset class which is different from stocks in Indonesia included in IDX30 as a proxy for 

individual stocks. This is to discover whether the dynamic portfolio formed between gold and 

individual stocks has a better performance than dynamic portfolios formed by individual stocks 

alone. The analytical techniques used are DCC-GARCH and ADCC-GARCH and stock data 

before the COVID-19 pandemic as well as during the COVID-19 pandemic. This research is 

expected to be able to add to the literature on the formation of a dynamic portfolio of gold and 

individual stocks in Indonesia using the ADCC-GARCH analysis technique. It can also be a 

consideration for individual investors and investment managers informing dynamic portfolios to 

diversify and hedge in order to invest using the right, affordable and better performance 

instruments. 

The formulation of dynamic portfolios of stocks and gold has been researched in 

developing markets to look at the potential use of gold as a hedge for stock portfolios, one of 

which is in the Chinese stock market which has found that gold can be a good diversification tool 

for portfolios and can be a hedge for stocks (Arouri et al. 2015). Research on dynamic portfolios 

between the stock market and gold produces risk-adjusted returns and will improve its 
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performance using the DCC-GARCH analysis technique (Robiyanto et al. 2017). Robiyanto 

(2018a) also found that two stocks with the Sharpe ratio and three stocks with the Treynor ratio 

have a higher correlation when combined with gold through the formation of dynamic portfolios 

and portfolios with hedging. 

In addition, with the ADCC-GARCH analysis technique, gold can be an effective hedge 

for the real estate sector stocks in the short and long term in the United States, while the 

importance of volatility in various scales and asymmetries shows that negative shocks tend to 

increase conditional volatility (variance) more than positive shocks (Raza et al. 2018). El Abed 

& Zardoub (2019) found that gold and financial markets show asymmetry in conditional 

variance with the application of a flexible modeling framework. Thus, investors and portfolio 

managers who enter gold and stocks into their portfolios can control risks when there is turmoil 

in the financial market and take advantage of diversification opportunities. In addition, gold and 

the information technology stock index can be a hedge, a strong portfolio diversification tool 

while gold can also predict the future returns of the durable goods and consumer goods index 

(Trabelsi et al. 2020). 

Investors and investment managers in allocating portfolio assets must make decisions that 

have an affects on the portfolio composition using two approaches, namely the active and 

passive approaches. The active approach aims to increase the value over time while the passive 

approach aims to eliminate portfolio volatility (Robiyanto, 2020). The formation of a dynamic 

portfolio is expected to have a risk-adjusted return from a hedged portfolio that has a better 

performance when compared to the risk-adjusted return of an unhedged portfolio. Because this 

research carries out the formation of a portfolio using the DCC-GARCH and ADCC-GARCH 

analysis technique, the hypothesis formulation is as follows: 

H1: Portfolios formed between gold and IDX30 individual stocks performs better than 

those formed by IDX30 individual stocks 

H1a: Portfolios formed by the DCC-GARCH analysis technique between gold and IDX30 

individual stocks performs better than those formed by IDX30 individual stocks 

H1b: Portfolios formed by the ADCC-GARCH analysis technique between gold and IDX30 

individual stocks performs better than those formed by IDX30 individual stocks 

 The ADCC-GARCH analysis technique is considered to be able to measure the most 

effective hedging than the DCC-GARCH because it can distinguish the presence of asymmetric 

effects. The ADCC-GARCH analysis technique studies current volatility and then distinguishes 

the effects of positive and negative shocks in the future which allows investors to consider risks 

to hedge their assets (Jin et al. 2020). In addition, Cui & Feng (2020) found that the ADCC-

GARCH is the best method in single hedging and time-varying conditional correlation and also 

provides evidence of continuous changes in correlation across periods. The ADCC-GARCH 

method allows asymmetric effects in conditional variants and conditional correlations to increase 
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over time as well as lower diversification during volatile conditions (Gjika & Horváth, 2013). 

Raza et al. (2019) show that the ADCC-GARCH analysis technique with alternative gold assets 

can provide a better diversification effect and return. Thus, this research also aims to compare 

the performance formed between the DCC-GARCH and ADCC-GARCH analysis techniques, 

because the ADCC-GARCH analysis technique is considered better. Therefore, the formulation 

of the hypothesis is as follows: 

H2: Portfolios formed using the ADCC-GARCH analysis technique have better 

performance than portfolios formed using the DCC-GARCH analysis technique 

 

 

RESEARCH METHOD 

 

This research uses a quantitative approach using secondary data that has been published by 

reliable sources. The data used in this research is the daily closing price of gold futures in grams 

obtained from icdx.co.id and the daily closing price of stocks included in the IDX30 stock index 

sourced from yahoo finance in the period of October 2019 - September 2020. The samples are 

the stocks included in the IDX30 which were collected using purposive sampling with the 

following criteria: 

 

Table 1. Sample Selection Based on Criteria 

No. Criteria Number of Company 

1. Companies included in the IDX30 index in the period 

of October 2019 - September 2020 

40 

2. Companies that are inconsistent included in the IDX30 

index in the period of October 2019 – September 2020 

(19) 

3. Companies with a market capitalization of less than 

IDR 100.000.000.000.000,- 

(11) 

4. Companies that did stock split or reverse stock split in 

years 2019 - 2020 

(1) 

 The final amount of sample 9 

 

Based on the sample selection above, 9 companies that meet the criteria are obtained, namely: 

ASII, BBCA, BBNI, BBRI, BMRI, GGRM, HMSP, ICBP, and TLKM. In addition, the 

operational definition of the variables in this research uses the calculation of the return of each 

variable which is formulated in Table 2.  

This research uses time series data which is divided into daily, weekly, monthly and 

annual data (Robiyanto et al. 2017) causing time changes that are so fast from time to time and 

not normally distributed data. To overcome this, this research uses DCC-GARCH and ADCC-

GARCH techniques with Eviews 9 software. Dynamic correlation coefficients in the DCC-

GARCH and ADCC-GARCH approaches are used as a substitute for static correlation in 
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portfolio formation because this technique can accommodate data that is not normally distributed 

and changes in conditional correlation over time.   

 

Table 2. The Operational Definition of a Variable 

Variable Measurement 

Gold return Return Goldt  = (P Goldt – P Goldt-1) / P Goldt-1 

The stock return included in the 

index IDX-30 

Return Stockt = (P Stockt – P Stockt-1) / P Stockt-1 

 

In addition, the Asymmetric Dynamic Conditional Correlation-Generalized Autoregressive 

Conditional Heteroskedasticity (ADCC-GARCH) technique allows the leverage effect to study 

current volatility and estimate the effects of positive or negative shocks in the future that cannot 

be analyzed by DCC-GARCH, overcoming the problem of heteroscedasticity and captures 

potential asymmetric effects. The period in this study was divided from before and during the 

COVID-19 pandemic. Thus, to include the impact of the leverage effect, the following formula is 

used: 

 

𝑄
𝑡=(𝑆𝑂−𝐴′𝑆𝑜

𝐴−𝐵′𝑆𝑜
𝐵−𝐺′𝑁𝐺)+𝐴

′𝜀𝑡−1 𝜀′𝑡−1 +𝐴+ 𝐵′𝑄𝑡−1 𝐵+𝐺′𝑛𝑡−1𝑛′𝑡−1
…………………….(1) 

Where A, B, and G are diagonal parameter matrices and 𝑛𝑡 = I[𝜀𝑡 < 0]𝑜𝑧𝑡 (o is a 

variable indicator). 

Meanwhile, to assess the hedging effectiveness of the established portfolio and minimize 

risk, the hedging effectiveness developed by Ku, Chen & Chen (2007) is formulated as follows: 

𝐻𝐸 =  
𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑠𝑢𝑛ℎ𝑒𝑑𝑔𝑒𝑑−𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑠ℎ𝑒𝑑𝑔𝑒𝑑

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑠𝑢𝑛ℎ𝑒𝑑𝑔𝑒𝑑
……………………………………….....(2) 

 The optimal hedge ratio is formulated as follows: 

𝛽𝑡
𝑔𝑠

=  
ℎ𝑡

𝑠𝑔

ℎ𝑡
𝑔 ……………………………………………………………...................(3) 

On the other hand, in calculating portfolio performance with Risk-Adjusted Return, the 

Sharpe ratio, Sortino ratio, Jensen ratio, Treynor ratio, and Omega ratio are used. The Sharpe 

ratio is formulated as follows: 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑅𝑒𝑡𝑢𝑟𝑛

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑡 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛  𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
………………………………….......(4) 

Sortino ratio is formulated as follows: 

𝑆𝑜𝑀 =
𝑅𝑖− 𝑅𝐹𝑅𝑡

𝛿
…………………………………………………………………...(5) 

where 𝛿 is downside deviation from the stock market index return in a certain period which is 

calculated by the following formula: 

𝛿 =
√∑(𝑚𝑖𝑛𝑅𝑝−𝑀𝐴𝑅,0)2

𝑁−1
…………………………………………………………....(6) 
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Jensen ratio is formulated as follows: 

𝐽𝑒𝑛𝑠𝑒𝑛 𝐴𝑙𝑝ℎ𝑎 = ∆𝑅 −  𝛽∆𝑀…………………………………………………....(7) 

where, ∆R = excess return and ∆M = market excess return 

 Treynor ratio is formulated as follows: 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑟𝑎𝑡𝑖𝑜 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑅𝑒𝑡𝑢𝑟𝑛 −𝑅𝑖𝑠𝑘 𝐹𝑟𝑒𝑒 𝑅𝑎𝑡𝑒

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝐵𝑒𝑡𝑎
……………….…….(8) 

 Omega ratio is formulated as follows: 

𝑂𝑚𝑒𝑔𝑎 𝑅𝑎𝑡𝑖𝑜 =
∫ (1−𝐹(𝑥))𝑑𝑥

∞
𝑡

∫ 𝐹(𝑥)𝑑𝑥
𝑡

−∞

…………………………………………………...(9) 

where, F(x)   = cumulative probability distribution 

   ∫ (1 − 𝐹(𝑥))𝑑𝑥 
∞

𝑡
 = probability of return above the given limit 

  ∫ 𝐹(𝑥)𝑑𝑥
𝑡

−∞
  = probability of return below the given limit 

 

Difference test between risk-adjusted return with Sharpe ratio, Sortino ratio, Jensen 

Ratio, Treynor ratio, and omega ratio for portfolios that are unhedged and hedged, as well as the 

comparison of DCC-GARCH and ADCC-GARCH analysis techniques are done with the T-test. 

 

 

RESULTS AND DISCUSSION 

 

Result 

Descriptive Statistic Analysis 

Descriptive statistics calculations show that the highest average individual stock return before the 

COVID-19 pandemic was owned by BMRI stocks of 0.1681% and the lowest average of -

0.1248% was owned by HMSP. Meanwhile, during the COVID-19 pandemic, the highest 

average return on individual stocks was owned by ICBP stocks of -0.0296%, and the lowest 

average of -0.3322% was owned by BBNI stocks. Descriptive statistics of individual stock 

returns used in this research sample can be seen in Table 3. 

 

Analysis using DCC-GARCH and ADCC-GARCH 

The results of the calculation of individual stocks with gold for the period before and during the 

COVID-19 pandemic using the DCC and ADCC techniques can be seen in Table 4. 

The DCC-GARCH analysis technique before the COVID-19 pandemic ranged from -

0.9991 to 0.9879 where the highest average of 0.2071 was found in ICBP-Gold and the lowest 

average was found in BMRI-Gold of -0.1951. In addition, the DCC-GARCH analysis technique 

during the COVID-19 pandemic ranged from -0.6046 to 0.8115 where the highest average was 

found in HMSP-Gold of 0.0359 and the lowest average of -0.2656 was found in BBRI-Gold. 

Meanwhile, the ADCC-GARCH analysis technique before the COVID-19 pandemic ranged 

from -0.1558 to 0.2397 where the highest average of 0.2269 was found in ICBP-Gold and the 

lowest average was found in ASII-Gold of -0.1513. During the COVID-19 pandemic, it than 
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ranged from -0.2073 to 0.0300 where the highest average was found in ICBP-Gold of 0.0179 and 

the lowest average of -0.1998 was found in BBRI-Gold. 

 

Table 3. Descriptive Statistics of Individual Stock Return Before and During The COVID-

19 Pandemic 

BEFORE THE COVID-19 PANDEMIC 

No Name N 
Minimum 

(%) 

Maximum 

(%) 
Mean (%) Dev. Std 

1. ASII 62 -2.3077 4.5802 0.0772 0.0156 

2. BBCA 62 -2.2946 3.9231 0.1600 0.0093 

3. BBNI 62 -4.8110 4.6358 0.1034 0.0166 

4. BBRI 62 -3.8462 3.8071 0.0970 0.0170 

5. BMRI 62 -5.4348 4.7273 0.1681 0.0167 

6. GGRM 62 -5.6540 6.9084 0.0377 0.0214 

7. HMSP 62 -4.8458 5.3398 -0.1248 0.0211 

8. ICBP 62 -4.5833 4.3981 -0.1013 0.0145 

9. TLKM 62 -4.4496 3.0769 -0.1221 0.0145 

DURING THE COVID-19 PANDEMIC 

No Name N 
Minimum 

(%) 

Maximum 

(%) 
Mean (%) Dev. Std 

1. ASII 149 -11.4537 12.7072 -0.2161 0.0342 

2. BBCA 149 -7.9137 17.3333 -0.0974 0.0288 

3. BBNI 149 -11.7188 13.6076 -0.3322 0.0366 

4. BBRI 149 -8.8805 20.4918 -0.1717 0.0402 

5. BMRI 149 -12.9921 15.8031 -0.2094 0.0370 

6. GGRM 149 -10.9659 19.9848 -0.1233 0.0359 

7. HMSP 149 -9.3548 16.4502 -0.2023 0.0357 

8. ICBP 149 -6.9832 14.4578 -0.0296 0.0274 

9. TLKM 149 -6.9620 13.7405 -0.2121 0.0282 

  Source: Secondary data, processed 

 

Optimal Hedge Ratio, Hedging Effectiveness for Individual Stocks with Gold Before and During 

The COVID-19 Pandemic 

The results Optimal Hedge Ratio, Hedging Effectiveness for Individual Stocks with Gold Before 

and During The COVID-19 Pandemic can be seen in Table 5. 

 

 



 

9 

 

 

 

 

Revisit the Dynamic Portfolio Formation Between Gold and Stocks in Indonesia in the Period Before and During the COVID-19 

Pandemic 

Ashalia Fitri Yuliana, Robiyanto Robiyanto 
Ashalia Fitri Yuliana, Robiyanto Robiyanto 

Table 4. Summary of DCC and ADCC Between Individual Stocks and Gold Before and 

During The COVID-19 Pandemic 

BEFORE PANDEMIC COVID-19 

Portfolio 
DCC-GARCH ADCC-GARCH 

Minimum Maximum Mean Minimum Maximum Mean 

ASII – Gold -0.5476 0.9879 0.0686 -0.1558 -0.1455 -0.1513 

BBCA – 

Gold 

-0.8588 0.1071 -0.1286 -0.0327 -0.0227 -0.0292 

BBNI – Gold -0.8814 0.7241 -0.0829 -0.0361 -0.0241 -0.0302 

BBRI – Gold -0.1872 0.5845 0.1541 0.0236 0.0371 0.0314 

BMRI – 

Gold 

-0.3639 -0.1156 -0.1951 -0.0235 -0.0151 -0.0183 

GGRM – 

Gold 

-0.9375 0.3169 0.0323 0.0777 0.0936 0.0839 

HMSP– 

Gold 

-0.9991 0.5079 0.0285 -0.0001 0.0097 0.0045 

ICBP – Gold -0.8267 0.7106 0.2071 0.2189 0.2397 0.2269 

TLKM -Gold -0.2585 0.1482 -0.0599 -0.0558 -0.0412 -0.0505 

DURING PANDEMIC COVID-19 

Portfolio 
DCC-GARCH ADCC-GARCH 

Minimum Maximum Mean Minimum Maximum Mean 

ASII – Gold -0.2898 0.0436 -0.1307 -0.1262 -0.1038 -0.1189 

BBCA – 

Gold 

-0.4176 0.8115 -0.1464 -0.1755 -0.1595 -0.1685 

BBNI – Gold -0.5714 0.2435 -0.1936 -0.1893 -0.1685 -0.1795 

BBRI – Gold -0.5002 0.5359 -0.2656 -0.2073 -0.1891 -0.1998 

BMRI – 

Gold 

-0.2986 0.0099 -0.1209 -0.1350 -0.1170 -0.1291 

GGRM – 

Gold 

-0.2755 0.4915 0.0012 -0.1187 -0.0989 -0.1116 

HMSP– 

Gold 

-0.2583 0.7442 0.0359 -0.0828 -0.0493 -0.0749 

ICBP – Gold -0.5066 0.5335 0.0159 0.0073 0.0300 0.0179 

TLKM -Gold -0.6046 0.2489 -0.1363 -0.1308 -0.1076 -0.1201 

   Source: Secondary data, processed 

 

The Performance of Individual Stocks with Gold Before and During The COVID-19 Pandemic 

The results of the Performance for Individual Stocks with Gold Before and During The COVID-

19 Pandemic can be seen in Table 6.  
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Table 5. Optimal Hedge Ratio, Hedging Effectiveness for Individual Stocks with Gold 

Before and During Pandemic COVID-19 
BEFORE PANDEMIC COVID-19 

Portfolio 

DCC-GARCH ADCC-GARCH 

Optimal 

Hedge Ratio 

(%) 

Hedging 

Effectiveness 

(%) 

Average 

Return (%) 

standard 

Deviation 

Optimal 

Hedge 

Ratio (%) 

Hedging 

Effectiveness 

(%) 

Average 

Return (%) 

standard 

Deviation 

ASII - - 0.0772 0.0155 - - 0.1031 0.0156 

BBCA - - 0.1600 0.0093 - - 0.1707 0.0093 

BBNI - - 0.1034 0.0166 - - 0.1383 0.0166 

BBRI - - 0.0970 0.0170 - - 0.1417 0.0168 

BMRI - - 0.1681 0.0167 - - 0.1885 0.0168 

GGRM - - 0.0377 0.0214 - - 0.0454 0.0215 

HMSP - - -0.1248 0.0211 - - -0.1268 0.0212 

ICBP - - -0.1013 0.0145 - - -0.0995 0.0147 

TLKM - - -0.1221 0.0145 - - -0.1012 0.0145 

Gold - - 0.0204 0.0069 - - -0.0179 0.0070 

ASII-Gold 16.3715 84.8319 0.0282 0.0060 -14.6619 69.9500 0.0775 0.0085 

BBCA-Gold -93.3817 62.4815 0.0718 0.0057 -2.9921 63.3247 0.0965 0.0056 

BBNI-Gold -7.8499 69.5005 0.0755 0.0092 -3.3860 72.1748 0.1210 0.0087 

BBRI-Gold 15.8835 71.7134 0.0642 0.0090 3.1018 70.4159 0.1317 0.0091 

BMRI-Gold -19.5453 75.2828 0.0962 0.0083 -2.8296 76.5009 0.1591 0.0081 

GGRM-Gold 2.7340 69.2779 0.0637 0.0118 8.8542 72.3839 0.0520 0.0113 

HMSP-Gold 0.6622 68.9928 -0.0300 0.0117 0.6737 67.6055 -0.0333 0.0121 

ICBP-Gold 20.5345 55.9731 -0.0628 0.0096 22.9518 64.3671 -0.0483 0.0087 

TLKM-Gold -5.7708 69.3847 -0.0634 0.0080 -5.3243 69.9013 -0.0302 0.0080 

Average -7.8180 69.7154   0.7097 69.6249   

DURING PANDEMIC COVID-19 

Portfolio 

DCC-GARCH ADCC-GARCH 

Optimal 

Hedge Ratio 

(%) 

Hedging 

Effectiveness 

(%) 

Average 

Return (%) 

Standard 

Deviation 

Optimal 

Hedge 

Ratio (%) 

Hedging 

Effectiveness 

(%) 

Average 

Return (%) 

standard 

Deviation 

ASII - - -0.2161 0.0342 - - -0.2127 0.0343 

BBCA - - -0.0974 0.0288 - - -0.0986 0.0289 

BBNI - - -0.3322 0.0366 - - -0.3280 0.0367 

BBRI - - -0.1717 0.0402 - - -0.1744 0.0404 

BMRI - - -0.2094 0.0370 - - -0.2174 0.0371 

GGRM - - -0.1233 0.0359 - - -0.1286 0.0360 

HMSP - - -0.2023 0.0357 - - -0.2005 0.0358 

ICBP - - -0.0296 0.0274 - - -0.0298 0.0275 

TLKM - - -0.2121 0.0282 - - -0.2033 0.0283 

Gold - - 0.1979 0.0144 - - 0.1880 0.0144 

ASII-Gold -13.0899 74.3926 -0.0178 0.0173 -12.3499 74.7219 -0.0053 0.0172 

BBCA-Gold -13.4648 72.2569 0.0692 0.0152 -18.2645 75.6736 0.0543 0.0142 

BBNI-Gold -24.2931 82.6729 -0.0892 0.0152 -18.2997 74.8263 -0.0619 0.0184 

BBRI-Gold -32.1622 81.2364 0.0247 0.0174 -21.2416 77.3735 0.0155 0.0192 

BMRI-Gold -12.1123 73.4757 -0.0085 0.0190 -13.2823 74.3876 -0.0058 0.0188 

GGRM-Gold -0.0854 70.2674 0.0238 0.0196 -11.5456 73.1828 0.0297 0.0187 

HMSP-Gold 5.7211 76.1895 -0.1067 0.0174 -7.6826 71.9014 -0.0107 0.0190 

ICBP-Gold 2.2919 69.3255 0.0073 0.0152 1.5763 70.3049 0.0769 0.0150 

TLKM-Gold -13.5465 74.8421 -0.0032 0.0141 -12.4722 74.1438 -0.0074 0.0144 

Average -11.1935 74.9621   -12.6180 74.0573   

Source: Secondary data, processed 
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Table 6. The Performance of Individual Stocks with Gold Before and During the COVID-

19 Pandemic 

BEFORE THE COVID-19 PANDEMIC 

Portfolio 

DCC-GARCH ADCC-GARCH 

Sharpe 

ratio 

Sortino 

ratio 

Jensen 

ratio 

Treynor 

ratio 

Omega 

ratio 

Sharpe 

ratio 

Sortino 

ratio 

Jensen 

ratio 

Treynor 

ratio 

Omega 

ratio 

ASII 0.0406 0.0860 0.0004 0.0004 1.1103 0.0573 0.1219 0.0004 0.0006 1.1598 

BBCA 0.1575 0.3191 0.0014 0.0023 1.5991 0.1684 0.3407 0.0014 0.0025 1.6548 

BBNI 0.0538 0.0933 0.0007 0.0005 1.1558 0.0751 0.1310 0.0007 0.0008 1.2257 

BBRI 0.0489 0.0819 0.0006 0.0005 1.1376 0.0763 0.1294 0.0008 0.0008 1.2241 

BMRI 0.0923 0.1571 0.0013 0.0009 1.2767 0.1041 0.1768 0.0012 0.0010 1.3183 

GGRM 0.0112 0.0190 0.0000 0.0002 1.0311 0.0146 0.0249 -0.0002 0.0002 1.0409 

HMSP -0.0658 -0.1124 -0.0016 -0.0009 0.8425 -0.0662 -0.1136 -0.0019 -0.0009 0.8428 

ICBP -0.0792 -0.1152 -0.0012 -0.0025 0.7904 -0.0774 -0.1126 -0.0013 -0.0024 0.7956 

TLKM -0.0937 -0.1450 -0.0016 -0.0009 0.7864 -0.0792 -0.1225 -0.0016 -0.0008 0.8155 

Gold 0.0095 0.0159 0.0001 -0.0009 1.0257 0.0058 0.0097 0.0001 -0.0005 1.0155 

ASII-Gold 0.0237 0.0398 0.0001 0.0003 1.0639 0.0745 0.1489 0.0004 0.0009 1.2153 

BBCA-Gold 0.1019 0.1898 0.0005 0.0027 1.3084 0.1464 0.3088 0.0007 0.0030 1.4714 

BBNI-Gold 0.0671 0.1242 0.0005 0.0008 1.1925 0.1227 0.2449 0.0008 0.0015 1.3957 

BBRI-Gold 0.0557 0.0951 0.0004 0.0006 1.1494 0.1292 0.2168 0.0009 0.0016 1.3952 

BMRI-Gold 0.0991 0.1900 0.0007 0.0010 1.2719 0.1786 0.3746 0.0012 0.0020 1.5515 

GGRM-Gold 0.0421 0.0747 0.0004 0.0006 1.1240 0.0337 0.0568 0.0002 0.0006 1.0975 

HMSP-Gold -0.0374 -0.0660 -0.0005 -0.0006 0.9050 -0.0390 -0.0663 -0.0007 -0.0007 0.9034 

ICBP-Gold -0.0795 -0.1053 -0.0008 -0.0041 0.7844 -0.0711 -0.0971 -0.0007 -0.0027 0.8151 

TLKM-Gold -0.0963 -0.1433 -0.0009 -0.0011 0.7730 -0.0553 -0.0856 -0.0006 -0.0007 0.8645 

Average 0.0185 0.0420 0.0000 0.0002 1.0699 0.0420 0.0888 0.0001 0.0004 1.1475 

DURING THE COVID-19 PANDEMIC 

Portfolio 

DCC-GARCH ADCC-GARCH 

Sharpe 

ratio 

Sortino 

ratio 

Jensen 

ratio 

Treynor 

ratio 

Omega 

ratio 

Sharpe 

ratio 

Sortino 

ratio 

Jensen 

ratio 

Treynor 

ratio 

Omega 

ratio 

ASII -0.0668 -0.1076 0.0000 -0.0017 0.8318 -0.0656 -0.1057 0.0000 -0.0017 0.8349 

BBCA -0.0381 -0.0689 0.0009 -0.0009 0.8861 -0.0384 -0.0694 0.0009 -0.0009 0.8857 

BBNI -0.0941 -0.1534 -0.0009 -0.0023 0.7638 -0.0927 -0.1510 -0.0008 -0.0022 0.7672 

BBRI -0.0457 -0.0845 0.0010 -0.0011 0.8733 -0.0462 -0.0856 0.0009 -0.0011 0.8724 

BMRI -0.0600 -0.0984 0.0004 -0/0014 0.8450 -0.0619 -0.1018 0.0003 -0.0015 0.8405 

GGRM -0.0378 -0.0675 0.0009 -0.0010 0.8874 -0.0391 -0.0700 0.0009 -0.0010 1.4213 

HMSP -0.0602 -0.1070 0.0001 -0.0017 0.8407 -0.0594 -0.1058 0.0001 -0.0016 0.8427 

ICBP -0.0153 -0.0258 0.0012 -0.0004 0.9529 -0.0153 -0.0259 0.0012 -0.0004 0.9540 

TLKM -0.0796 -0.1414 -0.0004 -0.0020 0.7984 -0.0762 -0.1355 -0.0003 -0.0020 0.8058 

Gold 0.1287 0.2356 0.0016 -0.0150 1.4479 0.1219 0.2226 0.0015 -0.0143 1.4213 

ASII-Gold -0.0174 -0.0292 0.0007 -0.0005 0.9539 -0.0102 -0.0172 0.0008 -0.0003 0.9727 

BBCA-Gold 0.0375 0.0749 0.0015 0.0010 1.1215 0.0295 0.0578 0.0013 0.0008 1.0932 

BBNI-Gold -0.0666 -0.1018 -0.0002 -0.0021 0.8352 -0.0403 -0.0669 0.0004 -0.0011 0.8927 

BBRI-Gold 0.0071 0.0120 0.0012 0.0002 1.0198 0.0017 0.0030 0.0013 0.0000 1.0049 

BMRI-Gold -0.0110 -0.0188 0.0010 -0.0003 0.9703 -0.0097 -0.0165 0.0010 -0.0003 0.9739 

GGRM-Gold 0.0059 0.0109 0.0012 0.0002 1.0187 0.0093 0.0175 0.0012 0.0003 1.0298 

HMSP-Gold -0.0684 -0.1179 -0.0004 -0.0025 0.8217 -0.0121 -0.0221 0.0008 -0.0004 0.9648 

ICBP-Gold 0.0429 0.0792 0.0014 0.0015 1.1389 0.0432 -0.0762 0.0013 0.0016 1.1369 

TLKM-Gold -0.0110 -0.0202 0.0006 -0.0003 0.9707 -0.0137 -0.0257 0.0006 -0.0004 0.9629 

Average -0.0237 -0.0384 0.0006 -0.0016 0.9462 -0.3752 -0.0327 0.0007 -0.0014 0.9830 

Source: Secondary data, processed 

 



 

 

12 

 

 

 

 

JASF | Journal of Accounting and Strategic Finance 

Vol.5 No.1 June 2022, pp.1-21. 

The Performance of Dynamic Portfolios Unhedged and Hedged with Gold In The Period Before 

and During the COVID-19 Pandemic 

The results on differences between Dynamics Portfolio that are Unhedged – Hedged can be seen 

in Table 7. 

Table 7. Test Results on Differences between Dynamics Portfolio Unhedged - Hedged 

Before and During the COVID-19 Pandemic 

DCC-GARCH BEFORE THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe Unhedged - Hedged By Gold -0.0012 -0.1385 0.8932 No Difference 

2. Sortino Unhedged – Hedged By Gold -0.0016 -0.0882 0.9318 No Difference 

3. Jensen Unhedged – Hedged By Gold 0.0000 -0.2062 0.9417 No Difference 

4. Treynor Unhedged – Hedged By Gold -0.0003 -1.6703 0.1333 No Difference 

5. Omega Unhedged – Hedged By Gold 0.0174 0.4736 0.6484 No Difference 

ADCC-GARCH BEFORE THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe Unhedged - Hedged By Gold -0.0273 -2.9193 0.0193 Difference 

2. Sortino Unhedged – Hedged By Gold -0.0584 -2.6265 0.0303 Difference 

3. Jensen Unhedged – Hedged By Gold -0.0003 -1.5607 0.1571 No Difference 

4. Treynor Unhedged – Hedged By Gold -0.0004 -3.1215 0.0141 Difference 

5. Omega Unhedged – Hedged By Gold -0.0702 -1.7609 0.1162 No Difference 

DCC-GARCH DURING THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe Unhedged - Hedged By Gold -0.0462 -5.6185 0.0004 Difference 

2. Sortino Unhedged – Hedged By Gold -0.0826 -5.5991 0.0005 Difference 

3. Jensen Unhedged – Hedged By Gold -0.0004 -2.9101 0.0195 Difference 

4. Treynor Unhedged – Hedged By Gold -0.0010 -3.6980 0.0060 Difference 

5. Omega Unhedged – Hedged By Gold -0.1301 -5.3867 0.0006 Difference 

ADCC-GARCH DURING THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe Unhedged - Hedged By Gold -0.0547 -23.1520 0.0000 Difference 

2. Sortino Unhedged – Hedged By Gold -0.0952 -19.1145 0.0000 Difference 

3. Jensen Unhedged – Hedged By Gold -0.0006 -5.3803 0.0006 Difference 

4. Treynor Unhedged – Hedged By Gold -0.0014 -13.6265 0.0000 Difference 

5. Omega Unhedged – Hedged By Gold -0.0897 -1.4728 0.1790 No Difference 

Source: Secondary data, processed 
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Comparison of DCC-GARCH and ADCC-GARCH Before and During The COVID-19 Pandemic 

The results of DCC-GARCH and ADCC-GARCH before and during the COVID-19 Pandemic 

can be seen in Table 8.  

Table 8. Comparison of DCC-GARCH and ADCC-GARCH Before and During the 

COVID-19 Pandemic 

BEFORE THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe DCC – ADCC -0.0250 -4.0183 0.0008 Difference 

2. Sortino DCC – ADCC -0.0497 -3.7051 0.0017 Difference 

3. Jensen DCC – ADCC 0.0000 -1.2658 0.2226 No Difference 

4. Treynor DCC – ADCC -0.0001 -0.9891 0.3364 No Difference 

5. Omega DCC – ADCC -0.0824 -3.8903 0.0011 Difference 

DURING THE COVID-19 PANDEMIC 

No. Description 
Mean 

Difference 
T Significance Conclusion 

1. Sharpe DCC – ADCC -0.0045 -1.3057 0.2090 No Difference 

2. Sortino DCC – ADCC -0.0067 -1.1592 0.2623 No Difference 

3. Jensen DCC – ADCC 0.0000 -1.2490 0.2285 No Difference 

4. Treynor DCC – ADCC -0.0001 -1.3398 0.1979 No Difference 

5. Omega DCC – ADCC -0.0403 -1.3308 0.2008 No Difference 

Source: Secondary data, processed 

 

Discussion 

Analysis using DCC-GARCH and ADCC-GARCH 

Overall, Table 4 shows that the average of DCC-GARCH and ADCC-GARCH among individual 

stocks with gold is low. Thus, the dynamic portfolio formulation between individual stocks and 

gold is accurate. According to Alkhazali & Zoubi (2020) combining stocks and gold can reduce 

risk, because gold is considered a good asset for diversification. With the diversification of 

individual investors and investment managers, the optimal portfolio can also be built (Jiang et al. 

2019). 

 

Optimal Hedge Ratio 

The results of calculations using the DCC-GARCH analysis technique in Table 5 show that the 

lowest optimal hedge ratio value is in the BBCA-Gold portfolio before the COVID-19 pandemic 

of -93.3817% and the highest optimal hedge ratio value of 20.5345% is in the ICBP-Gold 

portfolio before the COVID-19 pandemic. This means that investors who own BBCA stocks 

must also buy gold to hedge their portfolios. The comparison is when buying Rp 1 stock of 

BBCA, it must be accompanied by the purchase of Rp 0.9328 of Gold. Meanwhile, for the 

hedged ICBP-Gold portfolio, when investors own ICBP stocks, it is also accompanied by selling 

gold. In comparison, when an investor buys Rp 1 stock of ICBP it is also accompanied by selling 
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Rp 0.2053 of gold. This applies to both short- and medium-term future contracts. Overall, with 

the DCC-GARCH technique before and during the COVID-19 pandemic, the optimal average 

value of the stock hedge ratio with gold was -7.8180% and -11.1935%. 

 Meanwhile, calculations using the ADCC-GARCH technique show that the lowest 

optimal hedge ratio value was in the BBRI-Gold portfolio of -21.2416% during the COVID-19 

pandemic and the highest optimal hedge ratio value of 22.9518% was found in the ICBP-Gold 

portfolio before the COVID-19 pandemic. Thus, investors who buy BBRI stocks are also offset 

by buying gold to hedge their portfolios with a comparison to when investors buy Rp 1 stock of 

BBRI and must buy Rp 0.2124 of gold. Furthermore, in ICBP stock, an investor must sell gold to 

hedge their portfolio with a comparison to when an investor buys Rp 1 stock of ICBP and must 

also sell Rp 0.2295 of gold (valid in the form of long- and medium-term contracts in the future). 

Overall, in using the ADCC-GARCH technique before and during the COVID-19 pandemic, the 

optimal average value of the stock hedge ratio with gold was 0.7097% and -12.6180%. 

 

Hedging Effectiveness 

Table 5. shows the results of the hedging effectiveness value between individual stocks and gold 

before and during the COVID-19 pandemic using the DCC-GARCH and ADCC-GARCH 

techniques of each 69.7154% and 74.9621%. The lowest hedging effectiveness value was found 

in the ICBP-Gold portfolio before the COVID-19 pandemic of 55.9731%, which means that 

when adding gold to the portfolio consisting of ICBP, it can reduce 55.9731% of ICBP risk. 

Meanwhile, the highest hedging effectiveness value was found in the ASII-Gold portfolio before 

the COVID-19 pandemic amounting to 84.8319% which means that adding gold to the portfolio 

consisting of ASII can reduce 84.8319% of ASII risk. Thus, all individual stocks that are hedged 

with gold can produce hedging effectiveness of greater than 0 and gold can reduce the portfolio 

risk shown by the portfolio variant from 55.9731% to 84.8319%. 

The results of calculations using the ADCC-GARCH technique before and during the 

COVID-19 pandemic show that the average effectiveness value between individual stocks and 

gold is 69.6249% and 74.0573%, respectively. The lowest hedging effectiveness value was 

found in the BBCA-Gold portfolio before the COVID-19 pandemic of 63.3247%, which means 

that when adding gold to the portfolio consisting of BBCA it can reduce 63.3247% of BBCA 

risk. On the other hand, the highest hedging effectiveness value was found in the BBRI-Gold 

portfolio during the COVID-19 pandemic of 77.3735% which means that when adding gold to 

the portfolio consisting of BBRI, it can reduce 77.3735% of BBRI risk. Thus, all individual 

stocks that are hedged with gold can produce hedging effectiveness of greater than 0 and gold 

can reduce the portfolio risk represented by the portfolio variant from 63.3247% to 77.3735%. 

The result of this research is in line with the research done by Robiyanto (2018b); Izadi & 

Hassan (2018); Adewuyi et al. (2019). 
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The Performance of Dynamic Portfolios Unhedged and Hedged with Gold In The Period Before 

and During the COVID-19 Pandemic 

The calculation of the dynamic portfolio performance that is unhedged and hedged uses the 

DCC-GARCH technique before and during the COVID-19 pandemic in Table 7. Overall average 

difference test results on Sharpe ratio, Sortino ratio, Jensen ratio, Treynor ratio, and Omega ratio 

shows that the t value is smaller than the t table value of 1.3968 with a significance level of 10%. 

The average Sharpe ratio, Sortino ratio, Jensen ratio, and Treynor ratio before the COVID-19 

pandemic is shown in Table 6. The dynamic portfolio of individual stocks hedged with gold is 

greater than the unhedged portfolio with a difference of 0.0012; 0.0017; 0.0004; and 0.0004. 

Whereas in the Omega ratio, the dynamic portfolio of individual stocks that are unhedged tends 

to be bigger than the dynamic portfolio that is hedged with gold by 0.0175. Thus, the overall 

dynamic portfolio performance that was unhedged and hedged before the COVID-19 pandemic 

was relatively the same and did not show any significant changes. 

Furthermore, during the COVID-19 pandemic using the DCC-GARCH analysis 

technique which is shown in Table 6. the average value of the Sharpe ratio, Sortino ratio, Jensen 

ratio, Treynor ratio, and Omega ratio in the dynamic portfolio hedged with gold is greater than 

the dynamic portfolio which is unhedged with a difference of 0.0463; 0.0826; 0.0004; 0.0011 

and 0.1301. This shows that overall, there is a significant difference between a dynamic portfolio 

that is unhedged and hedged with gold during the COVID-19 pandemic. 

On the other hand, the results of the calculation of the performance difference test for 

dynamic portfolios that are unhedged and hedged with gold in Table 7. also show that the 

calculation using the DCC-GARCH analysis technique before the COVID-19 pandemic 

consistently has no difference. This is due to the conditions before the COVID-19 pandemic 

which tended to be stable and did not require safety assets. Therefore, adding gold to the 

portfolio does not show any difference between the portfolio performance that is unhedged and 

hedged with gold. Meanwhile, during the COVID-19 pandemic, market conditions were volatile, 

thus safe-haven assets such as gold were needed in the portfolio so that their performance would 

improve. 

The results of the calculation of dynamic portfolio performance that are unhedged and 

hedged with gold using the ADCC-GARCH analysis technique before and during the COVID-19 

pandemic can be seen in Table 7. The results of the average difference test on the Sharpe ratio, 

Sortino ratio, Jensen ratio, Treynor ratio, and Omega ratio show that the value of t count is 

smaller than the value of the t-table of 1.3968 with a significance level of 10%. In Table 6, the 

average value of the Sharpe ratio, Sortino ratio, Jensen ratio, Treynor ratio, and Omega ratio in 

the portfolios hedged with gold is greater than the unhedged portfolios with a difference of 

0.0274; 0.0584; 0.0003; 0.0004, and 0.0702. This means that the dynamic portfolio performance 

that was unhedged and hedged with gold before the COVID-19 pandemic showed a significant 

difference except for the Jensen ratio and the Omega ratio. 

In Table 6. during the COVID-19 pandemic using the ADCC-GARCH analysis 

technique, the average value of the Sharpe ratio, Sortino ratio, Jensen ratio, Treynor ratio and 

Omega ratio in a dynamic portfolio that is hedged with gold is greater than a dynamic portfolio 
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that is unhedged by a difference of 0.0547; 0.0952; 0.0006; 0.0014 and 0.0897. This shows a 

significant difference between dynamic portfolios that are unhedged and those that were hedged 

with gold during the COVID-19 pandemic, except for the Omega ratio. 

Based on different test calculations, it can be seen that almost all the performance of 

dynamic portfolios that are unhedged and hedged with gold using the ADCC-GARCH technique 

before and during the COVID-19 pandemic consistently showed differences. This is because the 

ADCC-GARCH technique was able to capture the effect of asymmetric volatility for the future. 

Therefore, adding gold as a safe asset can reduce risk and improve portfolio performance. 

The results of this research also found that the DCC-GARCH technique before the 

COVID-19 gold pandemic could improve the performance of the HMSP-Gold and ICBP-Gold 

portfolios (by calculating the Jensen ratio and the Treynor ratio). Meanwhile, during the COVID-

19 pandemic, gold could also improve the performance of the BBCA-Gold portfolio (by 

calculating the Sharpe ratio and Omega ratio) and the TLKM-Gold portfolio (by calculating the 

Sortino ratio). 

In addition, this research also found that with the ADCC-GARCH technique before the 

COVID-19 pandemic, gold could improve the performance of the BMRI-Gold and HMSP-Gold 

portfolios (by calculating the Sortino ratio and the Jensen ratio). During the COVID-19 

pandemic, gold could also increase the performance of the BBCA-Gold portfolio (by calculating 

the Sharpe ratio, Sortino ratio, and Omega ratio) as well as the ICBP-Gold portfolio (by 

calculating the Treynor ratio). This research is in line with Conover et al. (2010); Robiyanto 

(2018b); Alkhazali & Zoubi (2020); Zhang et al. (2020) who found that gold can improve 

portfolio performance and reduce portfolio risk. 

 

Comparison of DCC-GARCH and ADCC-GARCH Before and During the COVID-19 Pandemic 

The results of the comparison of the average difference test between the DCC-GARCH and 

ADCC-GARCH analysis techniques in the period before and during the COVID-19 pandemic in 

Table 8 show that the t count value is smaller than the t table of 1.3968 with a 10% significance 

level. In the period before the COVID-19 pandemic, the average value of Sharpe ratio, Sortino 

ratio and Omega ratio using DCC-GARCH and ADCC-GARCH analysis techniques each had a 

difference of 0.0250; 0.0498, and 0.0825. This shows a significant difference. Meanwhile, the 

Jensen ratio and the Treynor ratio have an average difference of 0.0001 and 0.0002 which 

indicates that there is no significant difference using the DCC-GARCH or ADCC-GARCH 

analysis techniques. During the COVID-19 pandemic, the average Sharpe ratio, Sortino ratio, 

Jensen ratio, Treynor ratio, and Omega ratio using the DCC-GARCH and ADCC-GARCH 

analysis techniques had an average difference of 0.0045; 0.0067; 0.0001; 0.0002; 0.0403 and 

indicates that there are no significant changes. 

Based on the results from different tests using the DCC-GARCH and ADCC-GARCH 

techniques before the COVID-19 pandemic, which is shown in Table 8. it was found that there 

was a difference using the Sharpe ratio, Sortino ratio, and Omega ratio calculations because the 
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variability method was used in calculations. Meanwhile, during the COVID-19 pandemic, there 

was no difference in performance using both the DCC-GARCH and ADCC-GARCH techniques 

because financial market conditions were volatile and adding gold as a hedging instrument did 

not change the performance of the two techniques. In addition, the analysis in both time periods 

proved that the ADCC-GARCH analysis technique was better than the DCC-GARCH analysis 

technique because it had a higher average value. This research is in line with Basher & Sadorsky 

(2016); Jin et al. (2020); Cui & Feng (2020). 

 

 

CONCLUSIONS 

 

The purpose of this research is to review whether the dynamic portfolio formation of gold and 

IDX30 individual stocks have a better performance than dynamic portfolios formed by IDX30 

individual stocks alone. This research uses the DCC-GARCH and ADCC-GARCH analysis 

techniques with the period before and during the COVID-19 pandemic. The results show that 

with the DCC-GARCH analysis technique in the period before the COVID-19 pandemic, the 

performance of hedged and unhedged value dynamic portfolios had no difference because the 

conditions were still stable. Thus, no safe-haven assets were needed. Meanwhile, in the period 

during the COVID-19 pandemic, the performance of the hedged and unhedged dynamic 

portfolios was different. Furthermore, with the ADCC-GARCH analysis technique in the period 

before and during the COVID-19 pandemic, the performance that was hedged and unhedged had 

a difference. This is because the ADCC-GARCH technique was able to capture asymmetric 

volatility in the future because adding gold as a safe-haven asset in the period before and during 

the COVID-19 pandemic can reduce risk and improve portfolio performance. In addition, it was 

also found that the ADCC-GARCH analysis technique was better than DCC-GARCH. 

 Therefore, investment managers and individual investors need to add gold as a hedging 

instrument for BBCA, HMSP, and ICBP stocks in order to reduce risk. Investment managers and 

individual investors must also be able to balance investments dynamically. In addition, there is 

also no need to buy physical instruments, but to take a gold futures contract position with a not-

so-large amount of funds due to the lifting factor in the futures contract and saving transaction 

costs. 

This research also has limitations, that is the available gold-futures data is not as 

complete as stock data. Therefore, many stock data were eliminated and the data used had the 

same amount. In addition, this research also uses a different asset class instrument which is gold. 

Thus, interested researchers may look for more complete data on future instruments and add 

different asset class instruments besides gold. 

 

List of Abbreviations 

ADCC: Asymmetric Dynamic Conditional Correlation; ADCC-GARCH: Asymmetric Dynamic 
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2019; GARCH: Generalized Autoregressive Conditional Heteroscedasticity; IDX-30: Indonesia 

Stock Exchange-30; ADCC-GARCH: Asymmetric Dynamic Conditional Correlation-

Generalized Autoregressive Conditional Heteroskedasticity; DCC-GARCH: Dynamic 

Conditional Correlation-Generalized Autoregressive Conditional Heteroscedasticity 
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