ON ACCOUNTING & BUSINESS

FORKOMMSA
Magister Sains Akunbtansi
Universibas Jenderal Soedirman

- INTERNATIONAL
® ® o STUDENTS’ CONFERENCE
13

WEAK FORM MARKET EFFICIENCY OF STRUCTURED WARRANTS
IN INDONESIA STOCK EXCHANGE

Mu’amar Andi Karunianto®®, Robiyanto?
Universitas Kristen Satya Wacana, 212020310@student.uksw.edu

2Universitas Kristen Satya Wacana, robiyanto.robiyanto@uksw.edu

Abstract

Research on the Efficient Market Hypothesis has been widespread, but few studies have
examined market efficiency in other financial markets such as structured warrants recently
issued by the Indonesia Stock Exchange. This study is devoted to examining the market
efficiency in the weak form of structured warrants using 13 structured warrants listed on
the Indonesia Stock Exchange. This study aims to analyze the weak efficiency of structured
warrants. The data used in this study is the daily closing price data of structured warrants
that have been listed on the stock exchange for more than 3 months at the time of this
research on March 18, 2023. This data was obtained from RHB Warrant. The analytical
tools used are Runs Test, followed by Unit Root Test and Correlogram for Robustness
Checking. The result of this study is that structured warrants are efficient in weak form. This
indicates that the price of structured warrants is a random walk; therefore, technical
analysis cannot be applied to predict the price of structured warrants. The results of this
study suggest that traders or investors of structured warrants in trading structured
warrants on the Indonesian stock exchange do not use technical analysis.

Keywords: Indonesia Stock Exchange; Structured Warrants; Market Efficiency; Runs Test;
Weak Form.

INTRODUCTION

According to Muhammad and Rahim (2015), a capital market is a meeting place for parties
who need funds and offer funds in various capital market products provided. Furthermore, the
products offered can be money markets, bonds, stocks, and derivatives issued by issuers and
directly supervised by the Financial Services Authority (OJK). The capital market is an alternative
for people to develop their assets through investing by utilizing asset price volatility. The
volatility of asset prices makes investors irrational, whereas the Efficient Market Hypothesis
(EMH) theory explains that in making investment decisions investors should behave rationally.

Research on Efficient Market Hypothesis (EMH) has been rampant in Indonesia, but not
many investors understand what the Efficient Market Hypothesis (EMH) is. According to Fama
(1970), an efficient market is a market where the price of the market is fully described through
overall information, thus making investors act objectively through the information obtained.
However, in the capital market, not all investors get the same advantage in getting information,
so each investor’s actions are different. Thus, there is an abnormal return with a difference in
actual and expected returns. This makes investors must know how important the Efficient
Market Hypothesis (EMH) is as a theory that sometimes prices can describe the value of an
asset or not describe it.
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The Efficient Market Hypothesis (EMH) has three forms: weak form, semi-strong form, and
strong form based on the information available in the market (Onwukwe and Ali, 2018).
Onwukwe and Ali (2018) have viewed the weak form as asset prices in the market have been
described through information about previous historical prices, which cannot predict or forecast
the future price movements of an asset. Weak market efficiency also follows the random walk
theory (Yadirichukwu & Ogochukwu, 2014). The semi-strong form indicates that published
information about the company has been reflected through price movements (Yadirichukwu &
Ogochukwu, 2014). Pulungan et al. (2018) state that the market is classified as a strong form
when an asset's price reflects all public and private information.

Types of Structured Warrants are allowed to be listed on the stock exchange, which is Call
Warrants and Put Warrants by the Indonesia Stock Exchange (IDX, 2022). Structured Warrants
are a new capital market instrument on the Indonesia Stock Exchange which is a breakthrough
to provide options for investors in managing their assets or diversifying their assets to get more
profit. On the official website of IDX (2022), one of the Structured Warrants, Call Warrant is an
option to buy underlying securities (Shares or Securities Index) at a certain price within a certain
period, while Put Warrant is an option to sell underlying securities (Shares or Securities Index).
However, at this time the Structured Warrants issued in the Indonesian Capital Market are still
Call Warrants and the issuers are PT RHB SEKURITAS Indonesia and PT MAYBANK SEKURITAS
INDONESIA. What makes the difference between warrants issued by a company and warrants
from third parties other than the issuer is the Underlying that is used as collateral in the
issuance of warrants and also the term of the warrant itself.

Most research on the Efficient Market Hypothesis (EMH) examines more about several
capital market instruments such as stocks, bonds, and commodities, and even examines
financial markets. Research by Robiyanto et al. (2015) examines precious metals, research by
Pulungan et al. (2018) examines CPO, research from Yadirichukwu and Ogochukwu (2014)
examines the stock market in Nigeria, and research from Qoyum et al. (2018) examines the
stock market in Indonesia. Meanwhile, there is a new instrument on the Indonesia Stock
Exchange, namely Structured Warrants. This instrument was just issued by the Indonesia Stock
Exchange on September 19, 2022.

Based on the explanation above, there has been no research on new instruments in the
Indonesian capital market in the form of Structured Warrants due to the new issuance of
Structured Warrants. Thus, this study examined the market efficiency in the weak form of
Structured Warrants. This study uses the Runs Test analysis tool, followed by Unit Root Test
using the Augmented Dickey-Fuller test and Correlogram. The results of the study are expected
to provide theoretical benefits to investors and academics in expanding knowledge and financial
literacy regarding capital market instruments and provide practical benefits for investors in
diversifying portfolios of assets to be invested.

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
2.1.STRUCTURED WARRANT

Structured Warrant is a new instrument in the Indonesian capital market. However,
Structured Warrants are commonly traded assets on various stock exchanges. Structured
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Warrants traded on the Indonesia Stock Exchange are the same asset as "covered warrant" in
the United Kingdom, "derivative warrant" in Thailand, and "structured warrant" in Singapore
and Malaysia (Murad Samsudin et al., 2022). Structured warrants are similar to the options
market, as there is call and put options. Through RHB Securities (2022), Call options in
Structured Warrants aim to give investors the right to buy assets at a predetermined price
(exercise price) on or before a certain date (expiry date), while Put options aim to give investors
the right to sell assets at a predetermined price (exercise price) on or before a certain date
(expiry date).

Only Structured Warrant Call options with the underlying IDX30 Stock Index Constituent
Shares are valid in the Indonesian capital market. The maturity of Structured Warrants ranges
from 2 months to 2 years. The trading time of Structured Warrants also follows the trading time
of shares in the secondary market, except that Structured Warrants do not have a maximum
price change limit. Auto Rejection of Structured Warrants occurs when the price of the
Structured Warrant equals or exceeds the price of the underlying security. Structured Warrants
on the Indonesia Stock Exchange are European-style which means the ability to exercise their
rights on the Exercise Date. Trading of Structured Warrants is supported by the Structured
Warrant Liquidity Provider. The Structured Warrant Liquidity Provider is a member of the stock
exchange who is the issuer or a member of the stock exchange that signs an agreement with
the Issuer to carry out the sale and purchase of Structured Warrants, either for its benefit or for
the benefit of the Issuer and is obliged to conduct buy requests and sell offers of Structured
Warrants on each trading day to support the liquidity of Structured Warrant trading. Liquidity
Providers for the Structured Warrants on the Indonesia Stock Exchange are currently PT RHB
SEKURITAS INDONESIA and PT MAYBANK SEKURITAS Indonesia.

2.2.EFFICIENT MARKET HYPOTHESIS

The Efficient Market Hypothesis which is well-known to many people explains that an
efficient market is when changes in the price of a market or asset follow the information
available in the market (Qoyum et al., 2018). The rationality of an investor will be tested when
market price movements are sometimes by existing information or when market price
movements do not reflect existing information. Experience will determine how investment
decisions are made by each investor so that investors know what is meant by the Efficient
Market Hypothesis. Information that can affect market or asset price movements can be in the
form of past information, current information, information that can create a sentiment or
rational public opinion that can be obtained by investors which will affect price movements, and
even insider information from the company (Juta Hase and Asandimitra Haryono, 2018).
According to Lekhal and El Oubani (2020) that fully reflecting the price of an asset makes
investors unable to exploit all information circulating to obtain abnormal returns. Research from
Fama (1970) categorizes market efficiency into 3 forms: market efficiency in weak form, market
efficiency in semi-strong form, and efficiency in strong form.

Robiyanto (2017) has the view that an efficient capital market is when the movement of
stock prices or the price of an asset is unpredictable or random (random walk). The random
walk itself is often used to test whether the market is in a weak form or not such as research by
Pulungan et al. (2018) who examined market efficiency in a weak form for CPO. Market
efficiency in weak form uses historical data of an asset as a means of information in forecasting
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stock price movements, which is somewhat futile because many studies state that historical
data is not able to predict stock or asset price movements in the idea of an efficient market
(Yadirichukwu and Ogochukwu, 2014). According to (Hersugondo et al., 2016), market efficiency
in semi-strong form is when the capital market is said to be efficient if the price of a stock or an
asset reflects all information that can be obtained through public information. Then, the market
is said to be efficient in strong form when the stock price or price of an asset reflects all
available private and public information (Pulungan et al., 2018).

RESEARCH METHOD

The type of data used in this study is secondary data which will be analyzed using
guantitative techniques. The population and secondary data used in this study are historical
data from Structured Warrants that have been listed on the Indonesia Stock Exchange. The data
source used is daily Structured Warrant closing price data from
https://waran.rhbtradesmart.co.id/id/WarrantDetails. The sample will be taken using the
Purposive Sampling Method so that the data is determined and selected through several
requirements and criteria that have been adjusted. The criteria used are Structured Warrants
that have been listed on the Indonesia Stock Exchange for at least 3 months from the first day of
trading. The data processed is backward daily data before the research was conducted on
March 18, 2023.

The return rate of Structured Warrants in this study uses the following calculation formula:
(Index X¢—Index Xy_y

Retwrn Structured Warrant Index X = ——————— ... (1)
Index Xy_y

Where :
Index X: = Closing price of the Structured Warrant index on the Indonesia Stock
Exchange on day t
Indeks Xt1 = Closing price of the Structured Warrant index on the Indonesia Stock
Exchange on day t-1
X = Structured Warrant Return

To determine market efficiency, the data analysis tool used is the Runs Test using the
mean and median cut points. The hypothesis formulated in this study will be accepted if it has a
significant Z statistical value at the 0.05 significance level. There are also other tests, namely the
Unit Root Test using the Augmented Dickey-Fuller test and Correlogram. The Correlogram used
contains 36 lags through Eviews software. Other studies test weak market efficiency using the
Runs Test and Unit Root Test including (Pulungan et al., 2018) which examines the CPO market
in weak form market efficiency using Correlogram, (Khan and Khan, 2016) which examines the
Pakistan stock market weak form market efficiency using the Unit Root Test through the
Augmented Dickey-Fuller test and Runs Test.

RESULTS AND DISCUSSION
4.1. RUNS TEST ANALYSIS
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The results of the Runs Test can be seen in Table 1. Based on the results of the Runs Test
using the mean and median at the significance level of 0.10, 0.05, and 0.01, there are 12
Structured Warrants whose null hypothesis is accepted so that the 12 Structured Warrants
include efficient markets in a weak form, namely BBRIDRCM3A, ADRODRCM3A, UNVRDRCM3A,
ANTMDRCM3A, BMRIDRCK3A, MDKADRCK3A, PGASDRCK3A, BBCADRCK3A, HRUMDRCM3A,
ICBPDRCM3A, TLKMDRCM3A, and INCODRCM3A. For BRPTDRCM3A, it is an inefficient market
because the Runs Test value using the mean (0.022) and median (0.022) is smaller than the
significance level of 0.10 and 0.05. Thus it can be seen that the majority of Structured Warrants
follow the random walk theory so it can be ascertained that the Structured Warrants circulating
on the Indonesia Stock Exchange are an efficient market in weak form. This is also supported by
research on other financial markets from Juta Hase and Asandimitra Haryono (2018) and
Onwukwe and Ali (2018), which state that the stock market is in a form of weak market
efficiency.

Table 1. Runs Test Result

Runs Test
Structured Warrant

Mean Median
BBRIDRCM3A 0.214 0.214
ADRODRCM3A 0.238 0.375
UNVRDRCM3A 0.774 0.478
ANTMDRCK3A 0.738 0.289
BMRIDRCK3A 0.136 0.138
MDKADRCK3A 0.798 0.832
PGASDRCK3A 0.211 0.289
BBCADRCK3A 0.280 0.525
HRUMDRCM3A 0.557 0.557
BRPTDRCM3A 0.022%** 0.022**
ICBPDRCM3A 0.235 0.235
TLKMDRCM3A 0.725 0.725
INCODRCM3A 0.472 0.476

Source: RHB Structured Warrant, Data has been processed

4.2. CORRELOGRAM and UNIT ROOT TEST ANALYSIS

The next test conducted is the Unit Root Test using the Augmented Dickey-Fuller test and
Correlogram with 36 lags. The results of the Unit Root Test can be seen in that of the 13
Structured Warrants tested with a significance level of 0.05 no Unit Root was found. For the
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Correlogram Test with a significance level of 0.05, 10 Structured Warrants indicate an efficient
market because the prob value in the Correlogram is higher than the significance or HO is
accepted which means the market is efficient, but of the 10 Structured Warrants, there is 1
Structured Warrant that does not pass the Runs Test, namely BRPTDRCM3A so it remains
confirmed that BRPTDRCM3A is an inefficient market. 9 Structured Warrants that are efficient
markets are BBRIDRCM3A, ADRODRCM3A, UNVRDRCM3A, BMRIDRCK3A, MDKADRCK3A,
BBCADRCK3A, ICBPDRCM3A, TLKMDRCM3A, and INCODRCM3A.

Table 2. Correlogram and Unit Root Test Result

Robustness Check

Structured Warrant
Correlogram Unit Root Test

BBRIDRCM3A 0lag 0.0000
ADRODRCM3A 0lag 0.0000
UNVRDRCM3A 0lag 0.0000
ANTMDRCK3A 6 lags 0.0000
BMRIDRCK3A 0lag 0.0000
MDKADRCK3A 0lag 0.0000
PGASDRCK3A 1lag 0.0002
BBCADRCK3A Olag 0.0000
HRUMDRCM3A 4 lags 0.0000
BRPTDRCM3A Olag 0.0001
ICBPDRCM3A Olag 0.0000
TLKMDRCM3A 0lag 0.0000
INCODRCM3A Olag 0.0000

Source: RHB Structured Warrant, Data has been processed

CONCLUSION

Based on the research conducted, it is concluded that there is market efficiency in the
weak form of Structured Warrants even though Structured Warrants are a new capital market
instrument on the Indonesia Stock Exchange. This study tests market efficiency in a weak form
with a sequence of Runs Tests followed by the Unit Root Test and Correlogram. Of the 13
Structured Warrants only 12 Structured Warrants passed the Runs Test and of the 12 Structured
Warrants only 9 Structured Warrants meet the criteria that market efficiency is in a weak form
because it follows the random walk theory. In this study, there was also no pattern of
Structured Warrant price movements in the 9 Structured Warrants tested with the Unit Root
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Test and Correlogram. Through the explanation above, it indicates that 9 Structured Warrants,
namely BBRIDRCM3A, ADRODRCM3A, UNVRDRCM3A, BMRIDRCK3A, MDKADRCK3A,
BBCADRCK3A, ICBPDRCM3A, TLKMDRCM3A, and INCODRCM3A are by Random Walk Theory
which makes it inappropriate for traders or investors to use technical analysis on these 9
Structured Warrants. The prices of Structured Warrants follow Random Walk Theory because
the market is very active or can be called volatile. As a new capital market instrument,
Structured Warrants are strongly influenced by the movement of the underlying asset, namely
stocks in the IDX30 Index. This study found evidence that the Efficient Market Hypothesis (EMH)
can be applied to Structured Warrants which Efficient Market Hypothesis (EMH) is also proven
in the capital market because many previous studies have been conducted. Thus, it can be
concluded that the Efficient Market Hypothesis (EMH) in weak form can apply to the capital
market, one of which is the Structured Warrant instrument.

It is recommended when trading on Structured Warrants, especially BBRIDRCM3A,
ADRODRCMS3A, UNVRDRCM3A, BMRIDRCK3A, MDKADRCK3A, BBCADRCK3A, ICBPDRCM3A,
TLKMDRCM3A, and INCODRCM3A not to use technical analysis. That is because technical
analysis is not appropriate when applied in an efficient market in a weak form so investors and
traders in Structured Warrant instruments should consider other analytical tools such as
fundamental analysis and also the price movements of the Underlying Asset of the Structured
Warrant. For researchers who want to research Structured Warrants, they can use a longer
period and also a different time series because this study uses daily time series and can add new
Structured Warrants in the future.

Figure
1. BBRIDRCM3A (19 September 2022 — 17 March 2023)
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Source: RHB Structured Warrant, Data has been processed
2. ADRODRCM3A (19 September 2022 — 17 March 2023)

Figure 2.1 Correlogram Result
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Figure 2.2 Unit Root Test Result
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Lag Length: 0 (Automatic - based on SIC, maxlag=12)

Source: RHB Structured Warrant, Data has been processed

3. UNVRDRCM3A (19 September 2022 — 17 March 2023)

Figure 3.1 Correlogram Result
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Source: RHB Structured Warrant, Data has been processed

4. ANTMDRCK3A (10 November 2022 — 17 March 2023)

Figure 4.1 Correlogram Result
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' 16 0169 0085 25746
| 17 -0.19% -0.087 30241
! 18 0028 -0083 30332
| 159 0053 -0035 30664
| 20 -0065 -0.029 31169
! 21 -0058 0015 31573
| 22 0035 -0.103 31718
' 23 -0.104 0033 33088
' 24 -0022 0043 33126
! 25 0008 0087 33135
|
|
|
|
|
'
|
|
|
|
|

ogP===-q8-ag?
..-.

S MR-

26 <0070 <0121 33TTT
27 -0067 -0.022 34362
28 0057 0078 34791
29 -0.096 -0.091 38040
30 -0.018 -0.017 36.082
31 -0065 -0015 36682
32 0009 0023 36693
33 -0042 0041 36944
34 -0002 -0058 36945
35 -0421 -0085 38157
36 -0.002 0028 38157

NG - PR~ Ty T - .

0.198
0234
0.337
0484
0399
0022
0.037
0.051

0072
0.094
o087
0.081

0.050
0.070
0.094
o068
0.025
0034
0044
0052
0.065
0.082
0.080
0.101
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0141
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0176
0172
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0.260
0292
0334
0.289
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Figure 4.2 Unit Root Test Result

MNull Hypothesis: RETURN has a unitroot
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxag=11)

tStatistc  Prob”
~Full i -1
Testecritical values: 1% level -3.505595
5% level -2.894332
10% level -2.584325
*MacKinnon (1996) cne-sided p-values.
Augmented Dickey-Fuller Test Equation
DependentVariable: D{RETURN)
Method: Least Squares
Date: 03/18/23 Time: 05:27
Sample (adjusted): 11/14/2022 3/17/2023
Included observations: 89 after adjustments
Variable Coefficient Std. Error t-Statistic Prob
RETURN(-1) -1.153677 0.108857  -10.59808 0.0000
Lod -0.009310 0.005947  -1.565472 01211
R-squared 0563515 Mean dependentvar 0.000473
Adjusted R-squared 0558498 S.D. dependentvar 0.083410
S.E of regression 0055422 Akaike info criterion -2.925464
Sum squared resid 0267229 Schwarzcriterion -2.869540
Log likelihood 1321832 Hannan-Quinn criter -2.902923
F-statistic 112.3195 Durbin-Watson stat 1.861790

Prob(F-statistic) 0.000000

Source: RHB Structured Warrant, Data has been processed

5. BMRIDRCK3A (10 November 2022 — 17 March 2023)

Figure 5.1 Correlogram Result
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Figure 5.2 Unit Root Test Result
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A Pariial C. i AL PAC  OeStat  Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant

d d 1.-0084 0084 06386 0417 Lag Length: 0 (Automatic - based on SIC, maxlag=11)
' II [ II 2 -0028 -0.035 07325 0.693
i ' 3 0021 D015 0777 0856 i
il ol 40114 0113 20197 0732 Statistic Prob.*
T vl 5.0109 -0,130 31826 0672 ) N
ol ol & -0.015 -0.045 32052 0.783 Augmented Dickey-Fullerteststatistic ~~ -1006372 00000
0l [ | 7 00328 0028 3.3480 0851 Testcritical values: 1% level -3.505595
= = B -0221 0237 82903 0408 5% level 2.894332

9 0115 D048 96324 0.381 10% level -2584325

10 -0053 -0.086 99237 0447

11 -0094 -0.112 10,856 0455 *MacKinnon {(1996) one-sided p-values.

12 0095 0019 11807 0461
13 -0076 -0.123 12416 0494
14 Q0T4 0049 13017 0525

o

| ol

ol ol

il 1=

] |

ol 1|

o B [} ‘ ‘

' ' B 15 0090 D073 13912 0537 Augmented Dickey-Fuller Test Equation

| [ 16 0057 0002 14975 0578 Dependent Variable: D(RETURN)

| ] 17 0025 0075 14347 0642 Method: Least Squares

1| vl 18 -0.113 0151 15814 0606 Date: 03/18/23 Time: 09:49

[ | [ | 0080 0078 16558 0620 Sample (adjusted): 11/14/2022 3/17/2023

'l o 20 -0124 0057 18388 0563 Included observations: 89 after adjustments

il il 21 0010 0045 18380 0625

:I. : I. S Variable Coefficient  Std.Emor  tStatistic  Prob

il | 24 0100 0116 20557 0665

ol ol 26 0136 D412 22621 0582 RETURN(-1) 1086958 0108008 -10.06372 00000

oo = 26 0086 0170 23.847 0886 c 0006995 0007430 -0941499 03491

T il 27 -0.124 D064 26196 0508

-] | 28 0120 0034 28125 0458 R-squared 0.537918 Mean dependentvar 0.000598

| vl 29 0056 D083 28544 0489 Adjusted R-squared 0532607 SD.dependentvar 0.101994

i o 30 -0078 -0.105 28.374 0498 SE. of regression 0089729 Akaike info criterion 2466176

:‘. :: g; g:ig 'g-ggg g:fg: g;g; Sum squared resid 0.423010 Schwarzcriterion -2.410252
b - e i Log likelihood 1117448 Hannan-Quinn criter. -2.443635

[ v 33 0045 -D0S0 34636 0390 ik

'l B 34 0137 0075 37428 0315 F-statistic 101.2784 Durbin-Watson stat 1971178

L L 35 -0073 0116 38230 0325 ProbiF-statistic) 0000000

il vl

36 -0.047 -0.112 38570 0.354

Source: RHB Structured Warrant, Data has been processed

6. MDKADRCK3A (10 November 2022 — 17 March 2023)

Figure 6.1 Correlogram Result Figure 6.2 Unit Root Test Result
& Partial i AL PAC OStat Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant
th Y 10047 0047 02081 0648 Lag Length: 0 (Automatic - based on SIC, maxlag=11)
' l.' i |.. 2 -0038 0040 03417 0.843
vl ax 3 0063 0087 07154 0870 ; .
i N 4 -0021 0030 07597 0944 +Statistic Prob
T o 5 .0089 0082 15398 0908
i " 6 0.162 0.167 41318 0.659 ] = =
N il 7 00086 -0.017 41357 0764 Testcritical values; 1% level -3.505595
N Y B 0024 0042 41931 0839 5% level 2894332
(1 v 9 0106 D081 53318 0804 10% level -2.584325
o N 10 0018 DO09 53680 0865
i N 11 -0.142 -0.116 7.4778 0.759 *MacKinnon (1996) one-sided p-values.
vl v 12 0022 0004 75304 0821
ax ax 13 0041 0043 77155 0862
. '., \ :, 14 Doas oooo Thuz onas Augmented Dickey-Fuller Test Equation
il ol 16 0040 -0.080 8E3IE1 0978 Dependent Variable: D(RETURN)
- 1 N 17 -0.144 0108 10,996 0857 Method: Least Squares
o | (N 1 18 0095 0102 12038 0845 Date: 03/18/23 Time: 09:51
N N 18 0018 0011 12080 0882 Sample (adjusted). 11/14/2022 3/17/2023
o v 20 -0072 -0.042 12693 0850 Included observations: 89 after adjustments
oy vl 21 0084 0035 13184 0802
v v 22 0021 0020 13236 0926 Variable Coefficient  Std Error  t-Statistic Prob
ol N 23 -0061 0014 13692 0935
,r, : :, 20048 0027 JagTe Doa RETURN(-1) -0952759 0102132  -9328704 00000
1= ol 26 -0.131 -0.088 18284 0920 C -0.009961 0008230 -1.210374 0.2294
o vl 27 0018 0017 16326 0948
[ N N 28 0035 -0.017 16490 0958 R-squared 0.500071 Mean dependentvar -0.002250
o v 28 -0029 0027 16602 0968 Adjusted R-squared 0494325 S.D dependentvar 0.108631
o X 30 0018 0019 16648 0877 S.E. of regression 0.077249 Akaike info criterion -2,261356
N N 31 -0019 D056 16701 0983 Sum squared resid 0519161 Schwarzcriterion 2205432
s o 32 0034 0083 18567 0957 Log likelihaod 1026304 Hannan-Quinncriter.  -2.238815
Y Y 34 0064 DOS5 17489 0991 F-statistic 87.02471 Durbin-Watson stat 2021273
K 1K 35 -0089 -0D059 18676 0989 Prob(F statistic) 0.000000
TR 1K 36 -0.102 -0.116 20.268 0.984

Source: RHB Structured Warrant, Data has been processed

7. PGASDRCK3A (10 November 2022 — 17 March 2023)
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Figure 7.1 Correlogram Result Figure 7.2 Unit Root Test Result
Autocomelation Partial Correlation AT FAC oSt Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant
' l-' ! l-' ; ggig g-gi? gg;i; ggi: Lag Length: 1 (Automatic - based on SIC, maxlag=11)
' [ ;
N T 3 -0090 -0.110 70986 0.069 _Statisti .
[ vl 4 0047 D014 73108 0120 t-Statistic Prob
I -0 5 0083 0144 T8I 0157 )
i -
g g 6 .0026 -0.062 80461 0235 fugmens deserlulrslsalie LI08580 0N
T Y 7 0097 0052 59921 0253 Testcritical values: 1% level -3.506484
o v & -0043 0002 31750 0328 5% level -2.894716
AN LN 9 -0019 -0.081 92138 0418 10% level -2.584529
o o 10 -0284 D285 17562 0083
N [ N 11 -0018 0040 17600 0081 *MacKinnon (1996) one-sided p-values.
o X 12 -0038 0087 17.754 0.123
-1 -1 13 0169 0134 20842 0076
: .: : l.: 1; 'g?;; 'g-gjg gg E?g g;gg Augmented Dickey-Fuller Test Equation
N X 16 0034 0056 22843 0118 m;?ﬁi:‘ag?tﬂ:riﬁmuptm
N AN 17 0005 -D.058 22846 0.154 Date: 03/18/23 '}, 0954
cl N 12 0000 -0040 22.846 0.197 : 1=
h Th 15 0080 0057 23143 0231 Sample (adjusted): 11/15/2022 3/17/2023
cl W 20 0019 -0142 23182 0280 Included obsenvations: 88 after adjustments
C 1 21 0060 0102 23613 0312
[ [ N 22 -0005 0043 23616 0368 Variable Coefficient Std. Error t-Statistic Prob.
1=l (1= 23 -0A22 0422 25487 0327
ol [ 24 -0.054 -0.013 25832 0362 RETURN(-1) -0.702805 0147506  -4.764590 0.0000
"o L 25 -0.158 -0.018 28.992 0284 D(RETURN(-1}) -0.280757 0.108273 -2.593044 00112
e v 26 -0026 -0.045 20082 0307 G -0.017847 0008731  -2.044046  0.0440
v [N 27 0041 D019 29306 0346
¥ o ;S ggg; E-g:; :g;;; gjgf R-squared 0523876  Mean dependentvar 0000194
i e o -0.018 _0'035 29'55 0.483 Adjusted R-squared 0512673 S.D.dependentvar 0.108386
ol ol 31 -0.088 -DI026 30957 0604 S.E. ofregression 0.075663 Akaike info criterion -2.281553
vl vl 35 .0102 0078 31754 0479 Sum squared resid 0.486619 Schwarzcriterion -2.207098
v i 33 0055 0031 32198 0507 Log likelihood 103.8283 Hannan-Quinn criter. -2.257528
v v 34 0006 D001 32203 0556 F-statistic 46.76250 Durbin-Watson stat 1.935305
[ [ 35 0054 D004 32642 0582 Prob(F-statistic) 0.000000
N B 36 0030 DOSD 32FEZ 0622
Source: RHB Structured Warrant, Data has been processed
8. BBCADRCK3A (10 November 2022 — 17 March 2023)
Figure 8.1 Correlogram Result Figure 8.2 Unit Root Test Result
A Partial C: i AL PAC  O-Stat  Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant
': ! ! : ! ; -gg::‘) 'g-ggi gg;g: g;;; Lag Length: 0 (Automatic - based on SIC, maxlag=11)
L} 1 1 1 - -0, 7 5 X
N vl 3 -0034 0045 10630 0786 isti %
R ol 4 -0068 0080 15061 0826 Statistic Prob.
TN "l 5.0128 -D.150 31031 0684 ) o
| . & 0287 0258 11233 0.081 Il £ 1
o o 7 0416 0151 12572 0083 Testcritical values: 1% level -3.505595
o vl 8 -0037 0003 12708 0122 5% level 2.894332
O N X 9 0053 DO77 12996 0163 10% level -2584325
1 1 10 -0151 -0,124 15350 0120
. i 110130 0079 17411 0105 *MacKinnon (1996) ane-sided p-alues.
r N 13 0088 0015 19387 0112
[ 4 - 0072 1 7 1 . .
:: : ,.‘ : 15 _gggg _3:243 23 ggﬁ (0)123 Augmented Dickey-Fuller Test Equation
(N [(a N 16 0041 0037 20248 0209 Dependent Variable: D{RETURN})
- vl 17 0151 -0.052 22826 0.155 Method: Least Squares
N il 18 <0014 D085 226849 0196 Date: 03/18/23 Time: 09:56
vl vl 19 0.058 -0.007 23-250 0.226 Sample (adjusted): 11/14/2022 3/17/2023
': ! I‘l ! g? -g-gg: 'g-ggg éi;g? gggg Included observations: 89 after adjustments
[N [ 1 - -0
:.': :": I Dl Toaie b Variable Coefficient  Std. Eror  tSfatistic  Prob
[ N -1 24 0061 0107 29334 0208
e 'R 25 0038 0116 20530 0343 RETURN(-1) 1083019 0107669 -10.05881  0.0000
- - 26 0122 0133 31454 0242 c -0.010342 0.005357  -1.930607 0.0568
oo ol 27 -0.126 -0.093 33552 0179
= 1 28 0211 0109 38522 0073 R-squared 0.537676 Mean dependentvar 0.000351
vl v 29 0082 D042 40441 0OTT Adjusted R-squared 0532362 SD.dependentvar 0.072428
' |. 1 ! 30 -0.002 -0.078 40448 0.096 SE. of regression 0049530 Akaike info criterion -3.150269
:‘ : :‘ : g; g?;: g?gg :3-;3: g-;_i’ Sum squared resid 0213428 Schwarzcriterion -3.004345
rh vl by jou“ :0.001 48237 OIU;E Log likelihood 1421870 Hannan-Quinn criter. -3127728
.y e 21 0043 0037 5517 009D F-statistic 101.1796  Durbin-Watson stat 1989195
K Ty 35 -0043 0134 45788 0105 ProbiF-statistic) 4000000
i K 36 0090 0.064 47.044 0.103

Source: RHB Structured Warrant, Data has been processed
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9. HRUMDRCMS3A (5 December 2022 — 17 March 2023)

Figure 9.1 Correlogram Result Figure 9.2 Unit Root Test Result
Autnoorrelation Partial Cormelation A PAC O-Stat Prob Null Hypethesis: RETURN has a unit root
Exogenous: Constant
' = - 1 0278 0279 58135 0015 Lag Length: 0 (Automatic - based on SIC, maxlag=11)
v TR 2 0008 0075 50180 0052
= 1 W 30174 0169 52729 0041 i g
|-L| |.I ! 4 0065 0035 86082 0072 tStatistic Preb
-1 - 5 0457 0483 10582 0.060
vl - g 0008 -0.135 10.589 0.102 Augmented Dickey-Fuller test statistic $.222179  0.0000
i L. i hu 7 0426 0462 11217 0103 Testcritical values: 1% level -3.524233
vl 1 N 8 -0.081 0132 12615 0.126 5% level -2.902358
= TR 0 -0.135 0102 14172 0116 10% level 2588587
a o 10 -0.216 -0.162 18221 0081
:I. ! : '. ! :; g ;g‘?‘ ‘g:g:? g? 3;3 ggig *MacKinnon (1998) one-sided p-values.
N g 13 -0.022 -0.087 21.218 0.069
o Y 14 0065 0072 21608 0.087
vl ay 15 -0.038 0027 21743 0115 Augmented Dickey-Fuller Test Equation
Vi By 16 0045 0085 21070 0144 Dependent Variable: B(RETURN)
[ i 17 -0.089 -0.183 22782 01568 Method: Least Squares
|1 | i 18 -0.114 0013 24048 0153 Date: 03/18/23 Time: 10:01
! i : ! 1 ! ;g g 323 ﬂ-gfg ;: 232 gg; Sample (adjusted): 12107/2022 3/17/2023
Y e 21 0112 -0018 25437 0237 Included observations: 72 after adjustments
[ N 22 -0015 0032 25513 0273 ’
Vs ol 23 D028 0057 25805 0.320 Variable Coefficient Std. Error t-Statistic Prob
[N y 24 0029 0057 28699 0369
il th 25 -0.026 -0033 25771 0420 RETURN(-1) -0.717430 0.115302 -6.222179 0.0000
[ il 26 -0.04%9 -0081 26050 0460 c -0.009500 0006819  -1.393175 0.1680
[N o 27 <0048 0011 26321 0501
C ' 28 0187 0124 30.557 0337 R-squared 0.356118  Mean dependentvar 0.000408
C =E 28 0081 -0051 31.017 0365 Adjusted R-squared 0.34691%  S.0. dependentvar 0.069620
v tlo 30 0001 -0.014 31.017 0415 i st
vl . 31 0074 0035 31728 0430 SE ofrsgressmn. 0.056262 Akaike mfo_cnt.enon -2.850202
-1 - 32 0104 0223 33172 0410 Sum squared resid 0.221581 Schwarzcriterion -2.826961
Vi il 33 0045 0126 33447 0446 Log likelihood 106.0473 Hannan-Quinn criter. -2.865025
v il 34 0023 0094 33522 0499 F-statistic 38.71551 Durbin-Watson stat 1.863478
[N 1 iy 35 0116 0098 35447 0447 Prob(F-statistic) 0.000000
o N 36 0.030 -0.047 35581 0488
Source: RHB Structured Warrant, Data has been processed
10. BRPTDRCM3A (5 December 2022 — 17 March 2023)
Figure 10.1 Correlogram Result Figure 10.2 Unit Root Test Result
& Partial i AL PAC OStat Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant
o . C 10216 0215 35105 0061 Lag Length: O (Automatic - based on SIC, maxiag=11)
) |.| I l.u 2 0025 -0.022 35591 0.169
[ | ! ! 3 0120 D126 467ET 0197 o -
N N 4 -0010 D045 45872 0321 tomfistic Fob
C N 5 0024 D029 47323 0449 _ o
R K 6 -0029 -D.038 48030 0569 Augmented Dickey-Fuller test statistic -10.30684 00001
[ [ W 7 0076 0080 52805 0628 Testcritical values: 1% level -3524233
i X & 0045 0075 54517 0708 5% leve| -2902358
- - 9 -0.127 -0.104 68228 0656 10% level -2.588587
N N 10 0032 0042 59124 0734
LR g 11-0.108 -0.130 7.8342 0719 *MacKinnon (1996) one-sided p-values
N 1= I 12 0144 0155 275428 0835
o N 12 0063 0002 10151 0682
: ll \ i 14 oboae ooor jomr oTe Augmented Dickey-Fuller Test Equation
Ty I 16 -0101 -D084 11334 0788 Dependent Variable: D(RETURN)
N T 17 -0.009 -0.040 11342 0838 Method: Least Squares
[N o 18 -0.015 D025 11365 0878 Date: 03/18/23 Time: 1004
ol [ 19 -0.012 0.04% 11378 0810 Sample (adjusted). 12/07/2022 31172023
LK Tl 20 -0083 0092 12088 0913 Included obsenations: 72 after adjustments
Cm o 21 0164 0105 14006 0828
: : : r | gg :gg;: _g:g?; 1; ggs'u gggi Variable Coefficient  Std. Eror  t-Statistic ~ Prob
: l': o gg _3_;‘1’2 g:gfg }2_33‘,‘ ‘;_g:? RETURN(-1) 1222043 0118566 -1030684  0.0000
ol o 26 -0008 -0.020 16578 0921 C -0.004221 0.009882 -0427137 06706
o N 27 0023 0011 16641 0940
N ! ! 28 0011 -D041 1EE56 0855 R-squared 0.602794 Mean dependentvar 0.001736
I [ 29 0025 0021 16731 0966 Adjusted R-squared 0597119 S.D. dependentvar 0131874
o th 30 -0056 -0.023 17136 0.9T1 S.E. of regression 0.083704 Akaike info criterion -2.095666
-1 N 31 0166 0159 20739 0419 Sum squared resid 0490450 Schwarzcriterion 2032426
:‘I | . | ;i 'géfg 'g-ggg §§ :gf g-g?g Log likelihood 77.44399 Hannan-Quinncriter.  -2.070490
E i 24 0035 D026 22835 0827 F-statistic 106.2309  Durbin-Watson stat 1979140
o K 35 -0082 D065 23795 0924 Prob(F-statistic) 0000000
C X 36 0087 0.081 24820 09818
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11. ICBPDRCMS3A (5 December 2022 — 17 March 2023)

Figure 11.1 Correlogram Result

Figure 11.2 Unit Root Test Result

Autcorrelation Faral Correlation AC PAC O-Stat  Prob Null Hypothesis: RETURN has a unit root
Exogenous: Constant
N 'l 1-0128 -0.129 1.2360 0262 Lag Length- 0 (Automatic - based on SIC, maxdag=11)
'l. I I-l ! 2 -0.145 0165 26583 0240
[ NI o 3 0027 0017 28132 0405
K X 4 0082 0063 34438 0486 t-Statistic Prob*
=] (= 5 -0229 -0.216 76212 04178 .
[N Ty 6 -0011 0056 76312 0266 nted Dickey-Fuller = 7
[N o 7 0084 0010 B2057 0315 Testcritical values 1% level -3.525618
N th 8 0035 0037 53087 0404 5% level -2.902953
[N - 9 0057 0117 8.5823 0477 10% level 2588902
vl N 10 0024 0018 B8E305 0567
: r: : : :; ggfg g:g;g g;ggi g?;g *MacKinnon (1996) one-sided p-values
N e 13 -0.035 -0.001 58405 0.785
N o 14 -0073 -0035 9.3245 0810
T T 15 0422 0118 10712 0773 Augmented Dickey-Fuller Test Equation
v ' I 16 D024 0047 10785 0.824 Dependent Variable: D(RETURN)
1= - 17 -0.188 -0124 13174 0724 Method: Least Squares
-1 y 18 0,101 0065 14183 0717 Date: D3/26/23 Time: 23.06
LA ‘g 19 -0040 0121 14354 076 Sample (adjusted) 12/07/2022 3/17/2023
:" : :.' : ;2 'g ;g? ‘g:;gg ;‘;1;? gg;; Included obsenvations: 71 after adjustments
: F: ' l.: ;; g;s g:?é; :z ;:? g:ig Variable Coefficient Std. Error t-Statistic Prob
vl ch 24 -0.005 0057 19.860 0.699
Vo Vo 25 0083 0023 20282 0732 RETURN(-1) 41139180  0.123210 -9.245874  0.0000
AN i 26 -0.061 -0017 20711 0757 o] -0.009939 0.005473 -1.815996 00737
ol i 27 -0.075 0054 21376 0768
N N 28 -0.014 0039 21399 0808 R-squared 0553358 Mean dependent var 0.001997
LN '1 ' 28 -0085 0085 22512 0798 Adjusted R-squared 0546885 S.D. dependentvar 0.066578
vl e 30 0004 -0.034 22519 0835 SE. of regression 0044816 Akaike info criterion -3.344720
mx P 31 0.050 0038 22841 0.865 %
Vo r 33 0007 0057 22842 0883 Sum squared resid 0.138587  Schwarzcriterion -3.280982
vl | 33 -0037 0082 22987 0903 Log likelihood 1207375 Hannan-Quinn criter. -3.319373
[ N il 24 0056 -0043 23474 0914 F-statistic 8548618 Durbin-Watson stat 1.963257
g 1 35 -0.088 -0.054 24545 0907 Prob(F-statistic) 0.000000
' N X 36 0.035 0042 24723 0922

Source: RHB Structured Warrant, Data has been processed

12. TLKMDRCM3A (5 December 2022 — 17 March 2023)

Figure 12.1 Correlogram Result
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Figure 12.2 Unit Root Test Result
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Autocarrelation Partial Correlation AL PAC [:Stat Prob Null Hypothesis: RETURN has a unit root
[| i 1 -0051 -0.051 0.1962 0.658 FreaenoLs: constant
i ' 8 -2.091 -0, . Lag Length: 0 (Automatic - based on SIC, maxag=11
-. ! = 2 -0.264 0265 55035 0064 9 g ¢ Cdli
v N 3 0041 0011 56370 0131 .
AN | 4 -0.063 0141 58513 0203 t-Statistic Prob
vl N 5 -0042 -0044 50913 0297 -
T i B 0103 0045 59486 0326 I Fuller . 7
i o 7 0022 0014 B8BTS 0430 Testcritical values 1% level -3.525618
1= Tl 8 -0.138 -0.111 8.5747 0379 5% level -2.902953
Vi o 9 0061 0052 58850 0448 10% level -2.588902
L N 10 0017 0036 80108 0541
v I 11 -0.014 0031 889270 0629 - 5 -
\ 'I , \ 12 DDSO 0022 91527 089D MacKinnon {1996) one-sided p-values
Vo y 13 -0.018 -0.009 91813 0759
1= J-a 14 -0.141 0119 11017 0685 )
o e 15 0.017 0007 11043 0750 Augmented Dickey-Fuller Test Equation
[l N 16 0.146 0076 13062 0668 Dependent Variable: D(RETURN)
1= - 17 0129 0116 14679 0619 Method: Least Squares
[ I 18 0001 0019 14680 0634 Date: 03/26/23 Time: 23:09
[y '. ! ‘g g?i; :g-?;g :'; ;‘32 gég? Sample (adjusted) 12/07/2022 3/17/2023
[ | 1 1 20 - A i
|1| e 91 0067 0028 17368 0639 Included observations: 71 after adjustments
v 0N 22 0016 0108 17.384 0741 : -
| 1 i o 23 .0.070 0043 17823 0762 Variable Coefficient Std. Error t-Statistic Prob.
vl ay 24 0080 0084 18627 0772
I .. ' I 26 0046 -0011 18868 0.803 RETURN(-1) -1.050985 0.110330 -9.525873 0.0000
[ th 26 -0.094 <0031 15893 0797 o] 0.001407 0.005549 0.253668 08005
T i 27 -0.125 0168 21735 0751
-1 o 28 0457 0100 24710 0644 R-squared 0568054 Mean dependent var 0.002760
) cl 28 0014 -0015 24736 0692 Adjusted R-squared 0561794 8.D.dependentvar 0.070603
LK LK 30-0.116 0080 28448 0652 SE. of regressio 0.046737 Akaike info criterion -3.260776
-1 ur 31 0133 0006 28758 0582 9 n ©l - e
||| ol 33 0019 0055 28805 0620 Sum squared resid 0150723  Schwarzcriterion 3187039
=N TR 33 -0127 0050 31.016 0566 Log likelihood 1177576 Hannan-Quinn criter. -3.235430
vl m o 34 0010 -0117 31030 0614 F-statistic 90.74225 Durbin-Watson stat 1.931886
[N o 35 0064 0005 31626 0632 Prob(F-statistic) 0.000000
vl Ny 36 -0.039 -0.018 31852 0.666
Source: RHB Structured Warrant, Data has been processed
13. INCODRCM3A (5 December 2022 — 17 March 2023)
Figure 13.1 Correlogram Result Figure 13.2 Unit Root Test Result
Autnoorrelation Partial Comelation AL PAC O-Stat Prob Null Hypothesis: RETURN has a unit root
- Exogenous: Constant
i C 1 0037 0037 00896 0752 Lag Length: 0 {Automatic - based on SIC, maxag=11)
1= Ill ' 2 -0106 -0108 05499 0822
[ o 3 0016 0025 09702 0808 .
' l. Ch 4 0038 0025 10802 0897 ESimiistio; _ Frob
[ i 5 -0.016 -0.015 1.1008 0954 -
[ N 6 0005 0013 11028 0981 icke-Fuller = 1
v N 7 -0.035 -0.041 12036 0991 Test critical values 1% level 3528515
1= i 8 -0.169 -0.167 385601 0.894 5% level -2.904198
[ N 9 -0.011 -0.005 35635 0937 10% level 2589562
N ay 10 D056 0023 38344 0955
- N 11 -0095 00895 46125 0948 - = e
i LI T 12 0.088 0120 52840 0.947 WagHinrgn, €189es ansided phelues
.' [ .'h. 13 0.163 0.138 76571 0.8656
' ' I 14 -0038 0035 77933 0900
N Cl 15 D011 0042 H;IJSB 0a3t Augmented Dickey-Fuller Test Equation
1 hu 1 hu 16 0132 0091 94424 0894 Dependent Variable: D(RETURN)
[l ol 17 0085 0073 10128 0898 Method: Least Squares
[ o 18 -0.027 0.001 10.200 0.925 Date: 03/26/23 Time: 23:14
'-.' '." ;g g?:? g-?:: j‘g ?gz ggg: Sample (adjusted) 12/07/2022 3/17/2023
1 1 1 ' -u. -l . . i
D D 51 0071 0181 13700 ©8ao Included observations: 69 after adjustments
[N ay 22 0085 0029 14460 0834 . -
| Ty 29 0156 0454 17092 0805 Variable Coefficient Std. Error t-Statistic Prob.
= g 24 -0.217 0137 22269 0563
I .. | '| 25 0127 0126 24088 0514 RETURN(-1) -0.955048 0.129318 -7.385261 0.0000
N N 26 0035 -0052 24232 0563 o] -0.009555 0.008142  -1.555561 01245
| - 27 -0.166 -0.142 27485 0438
1= i 28 -0.127 -0.182 29.427 0391 R-squared 0.448751 Mean dependent var 0.003748
L ml 28 0114 0095 31038 0364 Adjusted R-squared 0440523 SD. dependentvar 0.065214
| (= 30 -0152 0206 33877 0282 SE. of 3 :
of regression 0.048779 Akaike info criterion -3.174495
s Iy 31 0089 0043 34992 0284 "
; Sum squared resid 0.159416 Schwarzcriterion -3.109738
X Ny 32 DO0&2 -0.028 35006 0308 - ,
vl ol 33 -0.081 -0.010 36409 0313 Log likelihood 1115201 Hannan-Quinn criter. -3.148804
v il 34 -0.007 -0079 36416 0357 F-statistic 54.54207 Durbin-Watson stat 1.877495
L i 35 0039 -0024 36638 0393 Prob(F-statistic) 0.000000
il N 36 -0081 -0.064 37609 0395

Source: RHB Structured Warrant, Data has been processed
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