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Abstract

The Arbitrage Pricing Model (APT) is extensively applied by finance scholars, integrating macroeconomic factors
to forecast stock price trends and returns. The macroeconomic variables in APT used to predict stock performance
in this research are the rate of inflation, the Indonesian exchange level, the monetary supply, and the rate of interest.
Stock performance is measured through actual stock returns. The research method employs descriptive verification
analysis with a numerical method. The study was undertaken in the Agriculture Industry, specifically the Plantation
Subsector of Palm Oil Commaodities traded on the Indonesia Stock Exchange (IDX). Observations were made in
the timeframe of 2020-2022 on 17 stock issuers. Sampling was conducted utilizing the purposive sampling
technique. Data examination utilized multiple linear modeling after first conducting classical assumption tests,
which comprise data tests of normality, heteroskedasticity tests, tests for multicollinearity and autocorrelation. The
research model was tested employing the F-test and t-test to examine the research hypotheses at a 5% significance
level. The findings of the study indicate that inflation significantly impacts actual returns of stock with a negative
relationship. Meanwhile, the foreign exchange rate, money supply, and rate of interest do not have a considerable
impact on actual stock returns.

Keywords: Arbitrage Pricing Theory, Inflation, Exchange Rate, Money Supply, Interest Level, Actual Return

1. Introduction

The contribution of the agricultural sector to Indonesia's economy has been quite significant in recent years. Even
during the pandemic, the performance of stock issuers in agriculture and plantation-based commodities saw a
notable increase. Data sourced from the National Statistical Office (or Biro Pusat Statistik/BPS) shows that the
agricultural sector’s Gross Domestic Product (GDP) in the fourth quarter of 2020 grew by 2.59% year-on-year
(yoy). Employment absorption reached 29.5% in early 2021, up by 0.36% from the previous year. The plantation
sub-sector also contributed around 3.94% to GDP in 2021, ranking first in the Agriculture, Livestock, Hunting,
and Agricultural Services sector. This sector also generated foreign exchange from exports amounting to USD 50
billion in 2022. The agriculture and plantation industry, particularly palm oil commodities, is one of the strategic
sectors in national development, with its production showing an increasing trend over the past ten years.
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Figure 1: Trends in Indonesia's Palm Oil Production
Source: Central Statistics Agency, BPS 2022

The development of the plantation sub-sector, particularly in palm oil commodities, has made a significant
contribution to Indonesia's trade balance surplus, especially over the past three years during and after the pandemic.
Increased productivity in the palm oil commodity sector can also boost the performance of this industry in the
capital market, further strengthening public interest in its stocks.
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Figure 2: Contribution of Palm Oil Foreign Exchange to The Trade Balance

for the Period 2010-2020
Source: BPS, data processed by PASPI

The growth of palm oil commodities aligns with the improvement in crude palm oil (CPO) prices in the global
market. The rise in CPO prices will positively influence the performance of palm oil issuers within the Indonesian
capital market. This condition should be of interest to investors and could drive stock price increases. However,
the growth in production and the improvement in commaodity prices have not aligned with investors' stock returns,
which have fluctuated year to year during the observation period. A preliminary assumption suggests that
macroeconomic variables may contribute to the fluctuations in stock prices within this sector.
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Figure 3: Average Stock Returns of Palm Oil Commodities Traded on the IDX from 2020 to 2022

Source: Processed Statistics, 2023

In fact, there are many alternative stocks that investors can choose from, particularly those that offer the potential
for maximum returns at a particular degree of risk that could be tolerated or even minimized. Various approaches
can also be used by investors to achieve maximum returns with minimized risk. Commonly used approaches
include the Capital Asset Pricing Model (CAPM) and the Arbitrage Pricing Theory (APT). The APT method
emerged as a refinement of the CAPM method when forecasting the risk-return relationship associated with
equities. Therefore, this study will focus on the application of the APT method to predict stock returns through
several macroeconomic variables. Many studies have been conducted on how APT can influence stock returns,
but the findings of these studies show varying results.

APT incorporates the contribution of several macroeconomic variables to predict stock performance through stock
returns. Macroeconomic variables commonly used by researchers in APT to predict stock performance include
inflation rate, exchange rate, money supply, and interest rate (Bl rate). Stock performance will be measured
through actual returns on palm oil commodity sector stocks. Predicting stock prices from a macroeconomic
perspective is believed to provide more accurate information on how an investor can achieve stock returns at a
certain level of risk and design an optimal portfolio. However, previous studies have shown differing results. Based
on this, the current research is conducted to re-examine APT using the contribution of several macroeconomic
variables in predicting stock returns.

Based on the above description, this study aims to re-analyze how the application of APT through identified
macroeconomic variables can influence stock returns. The macroeconomic variables in question include inflation,
exchange rate, money supply, and interest rate. Stock returns are measured using actual returns applied to palm oil
commodity plantation sub-sector stocks.

2. Literature Review

The responsibility of a company in terms of financial management is to maximize its value. Company worth may
be defined viewed as the cost of a potential a buyer is prepared to pay if the company were to be sold. For publicly
listed companies, company value can be measured by the stock price within the financial market. The stock value
reflects investors’ opinions regarding the performance of the business. As the stock value increases, so does the
worth of the company. An evelated and continuously rising stock price will provide benefits for shareholders. This
condition indicates that the company’s stock is performing well, as it can generate returns for its shareholders.

2.1. Stock Performance (Actual Return)

Stock performance is a measure of the achievement attained through the management of the company's shares and
reflects the company's financial health. Stock performance can be observed through stock returns and abnormal
returns. In this research, stock performance will be measured using stock returns. Stock return represents the rate
of return or the profit obtained by investors from their investment activities. Stock return determines the investment
patterns undertaken by investors (Yap & Firnanti, 2019). Stock returns consist of capital gains (losses) and yield,
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which is in the form of dividends, a portion of the company's profit (Maisyuri, et al., 2022). Many companies do
not distribute dividends, so in this study, stock return will be measured solely by actual return, which refers to the
capital gain (loss) obtained from the change in stock price.

Apart from investor perception, stock returns are influenced by various factors. This study will examine how the
application of Arbitrage Pricing Theory (APT) through macroeconomic variables can affect actual stock returns.
The macroeconomic variables that will be examined for their impact on stock returns are inflation, exchange rate,
money supply, and interest rate. Actual return refers to the realized return, calculated by the difference between
the current period's individual stock price and the previous period’s, excluding dividends (Fahmi, 2018; Nuzula &
Nurlaily, 2020).

2.2. Arbitrage Pricing Theory (APT)

The Arbitrage Pricing Theory (APT) is an alternative equilibrium model to the Capital Asset Pricing Model
(CAPM). Developed by Ross in 1976, APT is used to analyze the relationship between the risk and return
associated with an asset. The model posits that, in a competitive financial market, arbitrage activities will cause
two assets with similar characteristics (such as the same level of risk) to yield the same expected return (Arifin,
2005).

Arbitrage Pricing Theory (APT) is an alternative model for determining stock prices, entirely based on the concept
of arbitrage, hence the name Arbitrage Pricing Theory. The arbitrage pricing theory suggests that the price of an
asset in the market does not reflect the appropriate risk, creating an opportunity to gain profit by buying or selling
assets without risk (Kurniawati & Kamil, 2023). In this context, APT emphasizes the concept of arbitrage, referring
to efforts to exploit differences in asset prices or returns to gain risk-free profit (Kurniawati & Kamil, 2023). APT
assumes that the return of an asset can be predicted by using the relationship between the asset and certain risk
factors. APT asserts that a stock's anticipated return is affected by multiple risk factors that represent the overall
economic environment (Zunara & Hartoyo, 2016).

APT was developed to overcome the shortcomings of the CAPM framework, enabling the consideration of
multiple factors, especially macroeconomic influences, in assessing asset returns alongside systematic risk. One
major limitation of CAPM is that it considers only one factor, systematic risk (market risk), as the determinant of
asset returns. According to the Arbitrage Pricing Theory, the return on a security is a linear function influenced by
several macroeconomic variables, and sensitivity to changes in each factor is represented by the beta coefficient
for each factor. Therefore, APT was designed to overcome this limitation by allowing the inclusion of multiple
factors to determine asset returns (Safitri, et al., 2018).

APT suggests that stock prices are influenced by various factors. Over time, much literature has discussed APT
using macroeconomic variables. Since macroeconomic variables affect stock prices, these variables can be used
as factors in APT. Macroeconomic variables commonly used by researchers include inflation, exchange rates,
money supply, and interest rates, which are variables that influence stock prices and the likelihood of investors
obtaining stock returns. Therefore, this study uses these four macroeconomic variables to predict stock returns.

2.3. Inflation

Inflation is defined as the general rate of price increase that occurs continuously. The inflation rate is measured by
the changes within the prices of commaodities in most cases, typically using the consumer price index. From the
company's perspective, inflation can increase revenues while also increasing costs. If the rise in production costs
exceeds the increase in prices enjoyed by the company, then profits will decline. This decrease in profit will reduce
the company’s ability to pay dividends to shareholders, thereby negatively affecting investors' perceptions of the
company's performance. Consequently, the firm's stock is likely to become less appealing to investors, impacting
the stock price and leading to a decrease in stock returns (Gusni & Riantani, 2017). Based on this, the initial
hypothesis of this research is as follows:
H1: There is a notable impact of the inflation rate on stock returns.
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2.4. Exchange Rate

The exchange rate is the price of the domestic currency against foreign currencies. The exchange rate represents
the value of one rupiah converted to another country's currency, in this case, the US dollar. Exchange rates are
among the indicators that can influence stock market performance. Unstable exchange rate fluctuations can reduce
foreign investors' confidence in Indonesia's economy. Furthermore, unstable exchange rate fluctuations can have
negative impacts regarding stock trading in the capital market (Lestari & Suaryana, 2020). A declining rupiah
exchange rate against foreign currencies, particularly the US dollar, has a negative effect on the economy and the
market. A weakening rupiah can impact the rate of investment returns, especially for firms with substantial imports
and significant foreign debt. The depreciation of the rupiah also increases the expenses incurred by the company,
which can compress profit levels, ultimately leading to a decrease in stock prices. Based on this, the following
presents the second hypothesis of this study:

H2: There exists a substantial impact of the exchange rate on stock returns.

2.5. Money Supply

The money supply denotes the overall quantity of money available within the economy. The monetary supply is
used by the government as a monetary system to control the quantity of money circulating in society. The money
supply can be measured using M1, which includes cash and demand deposits held by the public, and M2, which
is M1 plus quasi-money such as deposits in commercial banks (Kainde & Karnoto, 2021). The money supply
affects stock prices (Heriyanto & Ming, 2014). Any increase in the money supply can influence stock prices. When
the money supply increases, interest rates tend to decrease, leading to higher stock prices and a bullish market. A
reasonably growing money supply positively influences economic activity and short-term equity markets.
However, if the money supply grows drastically, it can trigger inflation, ultimately having a negative impact on
the equity market. Based on this, the following presents the third hypothesis of this study:

H3: There exists a substantial impact of the money supply on stock returns.

2.6. Interest Rate

The rate of interest mentioned here refers to the Bank Indonesia Certificate (SBI), which is a short-term debt
security traded at a discount. The SBI interest rate is often used as a benchmark and comparison for the stock
returns that investors can expect. For issuers, an increase in this interest rate will raise their financial burden and
compress profit earnings. When interest rates are high, production costs increase, making products more
expensive. For certain products, this condition leads consumers to delay purchases, ultimately resulting in
decreased sales for the company. This decline in sales can lead to reduced profits, putting downward pressure on
stock prices (Wulandari, 2021). Based on this, the following presents the fourth hypothesis of this study:
H4: There exists a substantial impact of the interest rate on stock returns.

3. Method

This analysis utilizes both explanatory and verifiable methods. The unit of analysis focuses on the agricultural
industry, specifically the palm oil sub-sector, which is listed on the Indonesia Stock Exchange (IDX) during the
period of 2020-2022. The sample is taken using purposive sampling, with the criteria of active palm oil sub-sector
companies that have been trading their shares on the exchange throughout the research period. Based on these
criteria, stock return data will be collected from a sample of 17 listed companies. The data sources include
information released by Bank Central and the Indonesia Stock Exchange (IDX). All data for each research variable
will be collected on a monthly basis.

The variables used in this study consist of actual return as the dependent variable, and macroeconomic variables,
which include inflation, exchange rates, interest rates, and money supply as independent factors.
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Table 1: Operationalization of Variables

Variable Definition Measurement

Dependent Variable

Actual Return (AR) The difference between the . P() — P(t—1)
current stock price of an - P(t—1)
individual stock and its price in
the previous period.

Independent Variables

Inflation (INF) An increase in the prices of goods  Actual inflation - Expected

Exchange Rate (ER)

Money Supply (MS)

Interest Rate (IR)

that are generally classified and
occur continuously.

A comparison between the
currency value of one country and
that of another country.

The total amount of money in
circulation within the community,
consisting of M1 and M2.

The return on a certain investment
as a form of compensation

inflation

Actual exchange rate — Expected
exchange rate

Actual money supply — Expected
money supply

Actual interest rate — Expected
interest rate

provided to investors.

The method of data analysis employed in this research employs multiple linear analysis, following a series of
classical assumption tests. The classical assumption tests utilized include the normality test, autocorrelation test,
heteroscedasticity test, and multicollinearity test.

The regression model in this study can be expressed with the following equation:
AR=a+Db;INF+b,ER+bsMS+hsIR +e

In order to assess the adequacy of the constructed regression model, an F-statistic test is carried out. Additionally,
the hypothesis is examined using the t-statistic

The coefficient of determination (R?) is used to measure how well the model explains the fluctuations in the
independent variables. A small R2 value signifies that the independent variables, specifically inflation and
exchange rates, money supply, along with interest rates that have limited capacity to account for the dependent
variable (actual return). Conversely, an R2 value close to one suggests that the model effectively explains the
variation in the dependent variables. An R2 worth approaching zero indicates the framework's limited capacity to
describe changes within the independent variables. The R2 statistic used in this study is Adjusted R2, which may
increase or decrease when the independent variable is included in the regression framework.

4, Research Results and Discussion

The following presents the results of the multiple linear regression model estimation, which has undergone a series
of classical assumption tests. These classical assumption tests include the normality test, heteroscedasticity test,
multicollinearity test, and autocorrelation test. All the requirements for the classical assumption tests have been
met, indicating that the data follows a normal distribution, there exists lack of heteroscedasticity, lack of
multicollinearity, and lack of autocorrelation.

The subsequent results of the data processing include the model evaluation results (F-statistic test), hypothesis
evaluation results (t-statistic test), and the determination coefficient, represented by the R-Squared value. The
results of this data processing can be seen in the following table.
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ANOVA®
Mocel Sum of Sguares of Mean Square F Sig.
1 Regression 43 4 02 3333 nz2z2°
Residual A11 kil 004
Total 159 35

8. Dependentariable: actual return

b. Predictoms: (Constant), inflation, exchanze rate, money s upphy, and imersst rate

The regression model validation was executed using the F-test, as shown in the ANOVA table above, indicating
that the model used is appropriate with a F sig value of 0.022 (2.2%) at a significance level of 5%. This value
demonstrates that the macroeconomic variables employed as independent variables have a linear relationship with
the actual return on stocks as the dependent variable. This aligns alongside the Arbitrage Pricing Theory (APT),
whichever suggests that stock returns can be forecasted by analyzing macroeconomic variables, specifically
inflation, exchange rates, money supply, and interest rates. The established model is fit and can proceed to t-test
for hypothesis testing because it displays a significance worth less than the predetermined alpha level of 5%.

Model Summary®

Adjusted R Std. Error of the
Mozl R R Sguare Sojuare Estimate Durkin-Watzon

1 sS40 einy| 21 050953 2070

a. Predictors: [Comstant), inflation, ex change rate, money supply, and interest rate

b. Dependent Yariable: adual return

The findings regarding the coefficient of determination (R2) test, as observed in the Model Summary chart above,
indicate which the ability of the constructed model intended to address the fluctuations in the actual outcomes of
palm oil commodity stocks is still limited. The R-squared value is only 0.301, meaning that the macroeconomic
variables used as independent variables can only explain 30.10% of the variation in stock returns as the dependent
variable; the remaining 69.90% is explained by other variables not included in this regression model.

The Modified R-Squared worth reflects the precision of the APT equation model used to predict the impact of
macroeconomic variables on actual returns. An Adj. R-Squared value of 0.211 indicates that the variation in actual
returns can be explained by the variation in inflation, exchange rates, money supply, and interest rates at a rate of
21.1%. This calculation of adjusted R-square shows that 21.1% of the variation in actual returns can be predicted
by inflation, exchange rates, money supply, and interest rates, albeit at a low level. Nevertheless, the results of the
APT model testing demonstrate that the predictors of inflation, exchange rates, money supply, and interest rates
are significant for stock performance (actual return), with a p-value of 0.022, which is less than the predetermined
alpha level.

Coefficients®
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics

| ale 2]] B Std. Error Beta t Sigy. Tolerance “IF
[Constant) -9.055 4.254 -2414 043

IMF -3170 1.322 -.B52 -2.397 023 279 3.280
ER A4 393 2 1122 270 A79 1.726
M= a14 R 428 1.729 094 365 2720
IR -z 028 =103 -433 EES 395 2513

a. Dependert YWariahle: actual return (AR)
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Based on the coefficients table above, the research model can be formulated as follows:
AR =-9.055—-3.170 INF + 0.441 ER + 0.314 MS - 0.012 IR +e

The multiple linear regression equation model indicates an APT model where the value of the constant coefficient
is negative. This implies that if inflation, exchange rates, money supply, and interest rates are all equal to zero, the
actual return on stocks will decrease by the value of the coefficient. The coefficients for the exchange rate and
money supply show positive values, indicating that if the exchange rate or money supply increases by one unit,
the actual return on stocks will rise by the same value as the regression coefficient. Meanwhile, the coefficients
for inflation and interest rates are negative, meaning that if inflation or interest rates increase by one unit, the actual
return on stocks will decrease by the value of the regression coefficient.

The results of the first hypothesis test indicate that the inflation predictor has a significant negative impact on
actual return (p-value 0.023). Thus, the first hypothesis in this study can be accepted. This suggests that movements
in the inflation rate can be used to predict changes in actual stock returns. A decrease in inflation can lead to an
increase in actual stock returns, while an increase in inflation can result in a decrease in actual stock returns. High
inflation rates reflect unfavorable economic and political conditions, which can influence investor decisions
regarding stock investments. The government's efforts to control inflation significantly impact the returns for stock
investors. When inflation is controlled, especially within a threshold of no more than 10%, the stock market can
become a promising investment alternative for investors. Maintaining low inflation levels will likely enhance
investment interest in the stock market. Processed data shows that during the research period, the average inflation
rate was below 10%. This condition signals a favorable opportunity for investors to invest in the stock market, as
such investments are likely to yield beneficial actual returns.

The results of this study are consistent with the work of Ramadhani et al. (2023), Sukmayana et al. (2022),
Suharyanto and Zaki (2021), and Rahayu (2021), which found that inflation significantly negatively affects the
returns of stock. The findings of this research contradict the findings of Gusni and Riantani (2017), Maharani and
Hag (2022), Maharditya et al. (2018), Febriyanto et al. (2024), Suriyani and Sudiartha (2018), and Khaeltisya
(2022), who stated that inflation does not significantly affect returns of stock.

The second hypothesis of this study posits that the exchange rate is predicted to influence actual stock returns. The
hypothesis test results show that the exchange rate does not impact actual stock returns, resulting in the dismissal
of the theory. This condition indicates that fluctuations in the exchange rate have no impact on changes in the
actual income from palm oil commodity stocks. The lack of influence from the exchange rate may stem from the
instability of the global economic condition, as well as domestic economic and political conditions, which further
depress the actual return on palm oil commodity stocks due to low demand from investors. Based on this research,
investors do not need to focus on the prevailing exchange rate when deciding to allocate funds to the stock market,
particularly in palm oil commodity stocks.

The results of this study are consistent with research conducted by Gusni and Riantani (2017), Kainde and Karnoto
(2021), Maharani and Haq (2022), Zunara and Hartoyo (2016), and Wardani et al. (2023), which found that the
exchange rate does not affect stock returns. Additionally, research by Gabriel et al. (2016) indicated that the
exchange rate has no effect on stock returns in the Nigerian Capital Market. These findings contradict those of
Lestari and Suaryana (2020), Maharditya et al. (2018), Suharyanto and Zaki (2021), Sukmayana et al. (2022),
Suriyani and Sudiartha (2018), and Khaeltisya (2022), whose studies found that the exchange rate has a significant
impact on stock returns.

The third hypothesis of this study posits that the money supply is predicted to affect actual stock returns. The
hypothesis test results indicate that the money supply does not impact actual stock returns, leading to the rejection
of the hypothesis. This condition suggests that increases or decreases in the money supply in the community, as
well as government efforts through monetary policy to control the money supply, do not affect the actual returns
on stocks for investors. When the money supply increases, individuals tend to focus on fulfilling their obligations
to pay bank deposit interest or the coupons of bonds they hold. Therefore, the increase in the money supply does
not lead to an increase in stock prices and stock returns, as there are no additional funds available for investment
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in the capital market. Market participants are still limited to investors who have access and information to enter
the capital market, so the increase in the money supply does not penetrate the capital market.

The findings of this study align with research by Kainde and Karnoto (2021), Samiudin (2023), and Khaeltisya
(2022), which found that the money supply does not affect stock returns. These findings contradict research by
Wardani et al. (2023), whose study concluded that the money supply significantly affects the returns of stock.

The fourth hypothesis of this research asserts that engagement rates, as measured by interest rate levels, influence
actual stock returns. The hypothesis test results suggest that interest rates have no effect on the actual returns of
stock, resulting in the rejection of the hypothesis. This condition suggests that fluctuations in interest rates have
no impact on changes in the actual returns of palm oil commodity stocks. This research rejects the theory that high
interest rates serve as a negative signal for investors, leading them to withdraw their investments from stocks and
shift them to savings or deposits. The implications of this study for investors indicate that when deciding to invest
in the capital market, they do not need to consider fluctuations in prevailing interest rates, as interest rates do not
serve as a benchmark for actual returns, especially for palm oil commaodity stocks.

The findings of this research are consistent based on research carried out by Febriyanto and others. (2024),
Maharani and Haq (2022), Maharditya and others. (2018), Suharyanto and Zaki (2021), Suriyani and Sudiartha
(2018), Khaeltisya (2022), Samiudin (2023), Wardani and others. (2023), which revealed that interest rates do not
affect the returns of stock. Conversely, these findings contradict based on research carried out by Gusni and
Riantani (2017), Ramadhani and others. (2023), Sukmayana and others. (2022), and Wulandari (2021), which
suggested that interest rates significantly affect the returns of stock.

5. Conclusions and Recommendations
5.1. Conclusions

The results of the findings of the research can be summarized as follows:

1. There exists a substantial negative relationship between the inflation rate and stock performance, as measured
by actual stock returns.

2. There is no substantial impact of the exchange rate on equity performance, as measured by actual stock returns.
3. There is no substantial impact of the money supply on equity performance, as measured by actual stock returns.
4. There is no substantial impact of the interest rate on equity performance, as measured by actual stock returns.

5.2. Recommendations

According to the research results, the following suggestions can be provided for stakeholders interested in the
findings of this study:

a. For Issuers

The results are expected to provide issuers with insights into the effects of inflation movements on shareholders'
potential for profit (returns) from their stock investments and to anticipate possible investor losses during periods
of rising inflation.

b. For Investors

The findings of this study are expected to serve as a basis for making investment decisions.

c. For Prospective Researchers

The results may serve as a foundation for further research by expanding the variables, research periods, or units
of analysis, as well as comparing with the application of other models, such as the CAPM model, in predicting
stock returns.
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