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ABSTRACT

The automotive industry is experiencing major disruption with the presence of
electric vehicles (EV) entering the domestic markets. This study main objective is
to evaluate the factors that may affect the financial performance and stock return of
PT. Indomobil Sukses Internasional, Tbk. as one of the leading automotive
company in Indonesia from the period 2015 to 2025 amidst intense competition, the
impact of government policy and macroeconomic conditions. Research
methodology begins with the formulation of hypothesis regarding the influencing
factors, first is to understand the internal factors affecting company profitability,
second is to understand internal and external factors affecting stock return of the
company, and the third is to find out a difference in company profitability before
and after the implementation of government EV policy. Financial ratio analysis
combined with multiple regression, classical assumption test, significance test, and
Welch t-test was performed to validate the hypothesis results. The first model
revealed that Debt to Equity Ratio has a significant negative relationship with
Return on Equity (ROE) whereas the lagged dependent variable of ROE shows a
significant positive relationship with ROE. For the second model, growth
transformation was applied to address stationarity data. Initially, the baseline model
failed the normality test. However, the 11S (Impulse Indicator Saturation) regression
results captured unusual quarter-specific movements that contribute substantially to
the significance of the overall model towards stock return. A significant difference
also found in ROE between the pre-selected and post-selected periods using the
Welch test, while stock return shows no significant difference. Year 2021 was
choosen as the cut off between the two period, since the government EV policy was
announced in late 2019 and pandemic occured the following year. Nevertheless,
these findings do not establish a causal effect of EV policy, as the policy period
overlapped with post-pandemic recovery, also with other economic and market

conditions.

Keywords: Financial Health, Financial Ratio, Automotive Industry, Electric

Vehicle, Macroeconomic, Government Policy.



CHAPTER |
INTRODUCTION

1.1. Background

The global automotive industry is experiencing a major transformation
driven by the transition from Internal Combustion Engine (ICE) vehicles to
Electric Vehicles (EVs). This shift is primarily influenced by environmental
concerns, technological advancements, and government policies aimed at
reducing greenhouse gas emissions. As countries strive to achieve carbon
neutrality targets and reduce dependency on fossil fuels, the EV adoption has
accelerated significantly in recent years, making the EV market as one of the
fastest-growing segments in the global transportation sector.

China has dominated the electric vehicles industry worldwide with more
than 10 million units sold in 2024. As the world’s largest producer of electric
vehicles, China has a big influence on the global market. China’s electric
vehicle production is not only aimed for domestic market but also exported to
various countries. Things that are driving the electric vehicle boom in China
including domestic and global demand in EV as well as government policy
push, which supported by an end-to-end industrial supply chain ecosystem
from upstream to downstream has triggered the fast growing and invites more
players to the market, leads to increasing competition in the automotive sector.

Government incentives, massive EV charging infrastructure, and the
presence of major domestic EV manufacturers such as BYD and Geely have
contributed significantly to China’s leadership in EV adoption. Meanwhile, the
European market represents the second-largest EV market globally, with
electric vehicles volume for around 20% of new car sales, driven by strict
emission regulations and supportive government policies. In the United States,
EV sales have also continued to grow steadily, reaching approximately 10% of

total vehicle sales in recent years.



Nodita O 100000 200000 SOO000 Imiion 2millon Smilice 10 million
I S

Figure 1.1. New Electric Vehicle Sold in 2025
Source: https://ourworldindata.org accessed on 2026

As shown in figure 1.1 and figure 1.2. China EV maker with its
scalability, currently able to dominate the global EV market due to large
production capacity, strong industry ecosystem and the government support.
Chinese car brands such as BYD, Cherry, Wuling, N1O, AION and many others
have entered the EV market in several European, North America and Asia
Pacific countries including Indonesia.
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Figure 1.2. Global EV Production and Trade Outlook 2025
Source: https://www.iea.org accessed on 2026

China’s rapid Electric Vehicle (EV) sales growth relies heavily on
government subsidies which represent by dark blue color in figure 1.3. while
currently not all manufacturers are profitable yet. Less than 10 percent of EV

brands in China will turn a profit in the next five years, as the industry grapples



with a price war and chronic overcapacity, according to AlixPartners.
According to Bloomberg, in 2019 there were 500 Chinese EV manufacturers
in China. After fierce competition, only 100 manufacturers remained by 2023
and will likely continue to drop if they cannot survive.

Due to high government subsidies, excess capacity and profitability raise
questions regarding the sustainability of this industry. Players must be able to
find a market large enough to absorb China’s EV production and achieve an
optimal point between production costs and vehicle selling prices that are

acceptable to the market, so that subsidies can be reduced or even eliminated.

Subsidy per velicle (CNY)

o dsta

Nores: Measured using the total payment of purchase subsidies from the central and local
governments in a city divided by the number of new EV registrations. EVs include both domestically-
produced and imported. Values are not deflated. No data = the number of new EV registrations in that
city in 2018 was zero or the city is in an arca for which data are not available. The defimtion of a city

refers to the administrative divisson and includes rural and hinterland arcas,

Figure 1.3. Government Subsidy per Vehicle by City in China
Source: Effectiveness of Electric Vehicle subsidy in China
https://www.sciencedirect.com/ accessed on 2026

1.1.1. Technology
Battery is the core component in EV, the battery cost reach 20-30% of
the total vehicle cost. However, battery cost is predicted to continue to fall in
the future, driven by two things: technological innovation and the continued

downturn in battery metal prices. The battery market was previously dominated



by nickel batteries, but then there is LFP (lithium ferro phosphate) an iron-

based as cheaper alternative.

Figure 1.4. Breakdown Cost of ICE vs EV
Source: https://thundersaidenergy.com/ accessed on 2026

Very high entry barrier in the battery manufacturing industry, typically
takes 10 years from R&D to production. Many companies in China have been
operating for 10-15 years but haven’t yet reached breakeven EBITDA.
Currently, five companies in China control nearly 80% of the battery market

share, all of which have been in operation for over two decades.

Battery prices forecast to continue to fall
Global: average battery pack prices (US$/xWh)
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Figure 1.5. Battery Price Forecast
Source: https://www.goldmansachs.com accessed on 2026

Battery costs are significantly impacted by the availability of raw
materials, such as minerals and rare earths. Therefore, geopolitical tensions and



supply chain factors also play a significant role in the rise or fall of production
costs.

LFP market share is expected to increase
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Figure 1.6. Market Share EV Battery by Type
Source: https://www.goldmansachs.com accessed on 2026

Along with the development of new technology, the EV production costs
also will be cheaper over time, especially from the battery manufacturing costs.
Manufacturer will also continue to find ways to optimize the production
processes, finding better and cheaper raw materials and components, increase
productivity and efficiency in the supply chain, production and distributions.
This creates opportunities as well as challenges in determining selling prices of
new and used cars.

While Internal Combustion Engine (ICE) vehicles rely on sophisticated
combustion technology that only established players have developed through
decades of research, EVs start with a completely different technological
foundation. This gives new players the opportunity to develop new vehicle
faster without the prior knowledge and experience of established players, as
long as they have strong battery technology development capabilities.
Knowledge in other vehicle components, such as chassis, transmission, braking
systems, suspension, exterior, and interior, is generally common, allowing
many manufacturers to produce in-house or rely on 3™ party component
manufacturers. Other components like radiators and exhaust pipe are not

required for EVs, thus simplifying the production process.



But the resale values of EVs are falling faster because consumers are
thinking they can buy a cheaper EV in the future with better technology
advancement, so achieving the optimal price parity between Internal
Combustion Engine (ICE) and EV is crucial for this particular market to thrive.
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Figure 1.7. Vehicle Manufacturing Cost for Compact Car
Source: International Council on Clean Transportation & Rujie Yu
China Automotive Technology and Research Center accessed on 2026

1.1.2. Indonesian Automotive Industry

In Indonesia, automotive industry always seen as a barometer of
economic strength and growth, because high automotive sales reflect the
strength of purchasing power and economic potential. However, in 2019
automotive market showed a decline in vehicle sales because it was a year of
politics and trade war between the US and China. Then in 2020, the market was
hit by the COVID-19 pandemic where sales dropped 50%, but the automotive
industry managed to rebound in 2021 and 2022. Entering 2023, once again the
market began to show a decline, the downfall continuing in 2024 and early
2025 due to several factors, one of which was the weakening economy and

declining of purchasing power, especially low to middle income segment.



In addition, generally vehicle sales are influenced by several things such
as loan interest rates since on average 70% of vehicle sales are credit, exchange
rates where 40-80% of vehicle components are still imported, make it
vulnerable to exchange rate fluctuations. Fuel prices as one of the main costs
when operating a vehicle according to daily use, government incentives and
taxes that affect the vehicle purchase price and annual operating costs. Inflation
also may affects people’s decision to purchase, since vehicles are generally
considered a luxury item and people tend to prioritize other primary needs over

buying a new vehicle.

Indonesia Vehicle Sales by Type (.000)
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Figure 1.8. Indonesia Vehicle Sales by Type
Source: Gaikindo (https://www.gaikindo.or.id) accessed on 2026

Along with the economic slowdown, the Indonesian automotive market
is being enlivened by the entry of electric vehicles, including hybrid (HEV),
battery (BEV) and plug-in Hybrid (PHEV) which are currently dominated by
brands from China and Korea. The market share chart in figure 1.9. shows an
increase in the portion of electric vehicles, both HEV and BEV, with rapid
growth in BEV amidst decline in the portion of ICE vehicles and weakening

customer purchasing power as well as other factors contribute to the decline.



Indonesia Vehicle Market Share by Type
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Figure 1.9. Indonesia Vehicle Market Share by Type
Source: Gaikindo (https://www.gaikindo.or.id) accessed on 2026

The rise in fuel prices in Indonesia over the past 5 years has been driven
by the surge in global crude oil prices, geopolitical tensions like the Russia-
Ukraine and Middle East conflicts that disrupted supply, the weakening of the
Rupiah exchange rate against the US dollar, and the excessive burden of state
budget subsidy. In 2022, the Indonesian government raised the price of

subsidized fuel 31%, which put pressure on vehicle sales in 2023.
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Figure 1.10. Gasoline Prices in Indonesia
Source: https://id.tradingeconomics.com on 2026



Parallel with the increase of fuel prices, there are still obstacles in number
of charging stations infrastructure for EV. PLN continues to accelerate the
expansion of electric vehicle charging infrastructure. There are 3 types of
charging stations, e.g. Electric Vehicle Charging Stations for Public (SPKLU),
Public Electric Charging Stations for Electric Motor (SPLU) and Home
Charging Systems (HCS). It is also available in Ultra Fast Charger, Fast
Charger, Medium Charger and Standard Charger.

Charging Station Type

= SPKLU
24% SPLU

HCS
68%

Figure 1.11. No of Charging Station
Source: PLN accessed on 2026

The number of installed charging stations has also increased
significantly, in 2024 HCS covers the most at 68% followed by SPLU 24% and
SPKLU 8%, but the distribution is still concentrated on the island of Java.
Overall ratio number of SPKLU versus number of electric vehicle in Indonesia
is 1:21 and the government aims to achieve target ratio of 1:17 in 2025. The
top 3 region with the lowest ratio are Jakarta is 1:47, Banten is 1:27 and West
Java is 1:18, indicates that Java island still needs a lot of charging station
infrastructure where most EV sold are in Java Island.

This correlates with Indonesia’s economic center, which is currently
concentrated on the island of Java, and regional government policies that
provide higher incentives for EV taxes and the freedom to use BEVs on the
capital’s protocol roads, which normally will follow the odd-even license plate

rule during rush hour.



SPKLU Distribution Roadmap
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Figure 1.12. SPKLU Distribution Roadmap
Source: https://gatrik.esdm.go.id accessed on 2026

As listed in the Table 1.1. the Indonesian government’s policy in
providing subsidies and tax incentives for EVs has made EV prices affordable
while in parallel accelerate EV adoption. Government subsidy affect financial
strength of the companies in the EV related business (Assagaf, et al., 2017). It
is hoped that the government will continue to provide this subsidy so the price

of electric vehicles remains competitive in the market especially during the

economic downturn.

Table 1.1. Regulation Governing Vehicle Registration and Provisions
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Chart in Figure 1.13. below illustrates the cost difference between ICE versus
EV before and after government subsidy. EV with a higher base price will

require incentives and subsidy to meet the price level similar to ICE vehicle.
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Figure 1.13. TCO EV vs ICE comparison due to Subsidy Scheme
Source: The consumer cost of ownership of electric passenger cars in Indonesia 2023.
Authors: Aditya Mahalana, Zifei Yang, Francisco Posada

1.2. Company Background

PT. Indomobil Sukses Internasional, Thk. (IMAS), widely known as the
Indomobil Group, is one of Indonesia’s leading integrated automotive
company. The company operates as a diversified automotive holding group
with business activities spanning from vehicle manufacturing, distribution,
financing, logistics, and other supporting automotive services. Headquartered
in Jakarta, Indomobil has established itself as a major player within Indonesian
automotive industry through its extensive local network of subsidiaries and
partnerships with global automotive brands.

The company was originally established in 1976 under the name PT.
Indomobil Investment Corporation. The company underwent a significant
corporate restructuring through a merger with PT. Indomulti Inti Industri, Tbk.
in 1997. Since then, the company selected its current name PT. Indomobil
Sukses Internasional, Tbk. The merger enable the company to expand the

business and scale their operational while strengthening position in the
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Indonesian automotive industry. Over time, the company grow into a large
automotive conglomerate with a large and various business segments and
subsidiaries.

Indomobil operates an integrated business across different automotive
business value chain. Its core automotive business include a brand holder and
distributor of automobiles, vehicle manufacturing and assembly, spare parts
distribution, after-sales services, and vehicle financing. Additionally, the
company involved in other related business, like car rental services, logistics,
heavy equipment distribution, and other support services. Through these
diversified business and operations, the company is able to serve both
passenger and commercial vehicle markets in Indonesia.

The company manages and distributes products across various segments
from numerous internationally recognized automotive brands. Those segments
include passenger, commercial vehicles, motorcycles, and heavy equipment.
Global brands that are associated with Indomobil Group including Suzuki,
Nissan, Audi, Volkswagen, Hino, Volvo Trucks, Renault Trucks, Jaguar Land
Rover, and other international manufacturers. This broad portfolio enables the
company to serve diverse market segments from individual consumers to
industrial business.

Over the years, Indomobil has developed a strong nationwide distribution
network that are supported by sales, service, and spare parts (3S) facilities
across Indonesia. This strong network plays an important role in maintaining
customer satisfaction while strengthening the company’s market presence.
Furthermore, the company continuously expands its portfolio and business
capabilities to adapt to the changing trends in the automotive industry like
digital transformation and the growing EV adoption.

With decades of experience and a diversified automotive ecosystem, PT.
Indomobil Sukses Internasional, Tbk. remains an important contributor to
Indonesia’s automotive industry and economy. Its strong partnerships with
global automotive manufacturers, combined with its integrated business

structure, position the company to respond to emerging industry trends such as
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electrification, sustainability, and

transportation sector.

technological innovation in

IMAS Net Revenue Shares 2025
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= Contractor Services

= Others

Figure 1.14. IMAS Net Revenue Shares 2025
Source: IMAS Annual Reports 2025

the

Albeit PT. Indomobil Sukses Internasional, Tbk. has many business

segments, vehicle sales, spare parts and service, account for 64% of its total

revenue. The share increases to 72% including financial services and

manufacturing as the main supporting business of automotive.

Impact of Macroeconomy on the Company’s Performance

Indonesia’s economy was also impacted by COVID-19, with economic

growth of minus 2.1% in 2020, a slight rebound in 2021, and return to normal

growth at around 5% throughout 2023 and 2025. Inflation remained relatively

controlled at 2-3%, but in 2022 inflation spike to 5.5% due to adjustments to

subsidized fuel prices, rising global prices for the imported goods, and

increased demand post-pandemic. The BI rate left its highest level in 2015

indicating economic stability and reached the lowest level during the pandemic.

It relatively well-adjusted to economic conditions and inflation, as evidenced

by the BI rate adjustments in 2023 and 2024, aimed at curbing inflation.

Overall, Indonesia’s economy remains stable with year-over-year GDP

per capita in upward trend. Along with the increasing middle class consumer
segment, GDP per capita rise from USD 3.288 in 2015 to USD 5.083 in 2025.
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However, vehicle is the second-largest purchase after housing and is not a
primary need for most Indonesians. Under economic pressures such as
declining growth, inflation increase, and especially the rise of BI rate,
automotive sales in Indonesia can be impacted significantly. Primarily due to
the fact that 70% of automotive sales in Indonesia are financed through credit,
the interest rate of which is highly dependent on the Bl rate and the government

need to keep the interest rate stable (Kosnandar et al., 2025).

Economic Growth & Inflation Trends
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Figure 1.15. Economic Growth, Inflation, Bl Rate & GDP per Capita
Source: https://www.bps.go.id accessed on 2026

The rupiah exchange rate against the USD also continues to experience
pressure from year to year and reached its lowest level in 2025. Qil prices also
fluctuate due to global geopolitic conditions such as the war between Russia
and Ukraine, which caused oil prices to spike in 2022. The Indonesian
automotive industry, which still relies on 30-70% imported components, could
be significantly impacted by the rupiah’s exchange rate against the USD.

Meanwhile oil prices, which is correlated with domestic fuel prices, also
impact sales of oil-fueled vehicles in Indonesia (Lis B. et al., 2012). Therefore,
the Indonesian government is accelerating the energy transition through the

implementation of electric vehicles to reduce dependence on global oil prices.
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USD Exchange Rates & Oil Prices Trends

120 20.000
18.000
100 16.000
20 I ’ ‘ . 14.000
' 12.000
60 l 10.000
8.000
40 6.000
20 4.000
2.000
0

2015 2016 2017 | 2018 2019 2020 2021 2022 2023 2024 2025
mmmm FX Rate (IDR/USD)  13.79513.43613.54814.48113.90114.10514.26915.73115.41616.16216.782
Oil Prices (Brent) Avg | 53,03 45,13 54,71 71,34 64,30 41,96 70,86 100,93 82,49 80,52 69,14

Figure 1.16. USD Exchange Rates & Oil Prices Trends
Source: https://www.bps.go.id; https://www.macrotrends.net/ accessed on 2026

Apart from macroeconomic conditions, Indonesian government issued
several regulations to accelerate development of industries that support electric
vehicles. It was started in 2019, the Presidential Regulation No. 55 of
2019 (Perpres 55/2019) is the foundational policy in Indonesia designed to
accelerate development of the Battery Electric Vehicle (BEV) industry. It aims
to shift transportation toward cleaner energy, reduce fuel imports, and build a
domestic EV manufacturing ecosystem. Table 1.2. shows the list of Indonesian

Government Regulations released by multiple government agency and ministry

to support EV during 2019-2025.

Table 1.2. Government Regulation Supporting EV

Year Regulation Type & No Subject Remarks
2019 Presidential Regulation Acceleration of Battery Main umbrella policy
No. 55/2019 Electric Vehicles (BEV/KBLBB) | for national EV
Program development
2019 Government Regulation Luxury Goods Sales Tax Introduces emission-
No. 73/2019 (PPnBM) on Motor Vehicles based taxation,
benefiting EVs
2020 Minister of Energy EV Charging Infrastructure Supports charging
Regulation No. 13/2020 (SPKLU/SPBKLU) ecosystem
development
2020 Minister of Home Affairs Regional Motor Vehicle Tax Provides local tax
Regulation No. 8/2020 for EVs incentives
2020 Minister of Transportation | Certain Vehicles Using Legal framework for
Regulation No. 45/2020 Electric Motors light electric vehicles
2020 Minister of Transportation | Conversion of Fuel Enables motorcycle
Regulation No. 65/2020 Motorcycles to Electric retrofitting to EV
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1.4.

2021 Minister of Finance Tax Incentives for Low- Early fiscal incentives
Regulation No. 141/2021 Emission Vehicles for EVs and hybrids

2022 Minister of Industry Domestic Content Encourages local EV
Regulation No. 6/2022 Requirement (TKDN) for EVs manufacturing

2022 Minister of Transportation | Conversion of Fuel Cars to Expands conversion
Regulation No. 15/2022 Electric program to cars

2023 Presidential Regulation Amendment to Perpres Strengthens EV policy
No. 79/2023 55/2019 and local content

requirements

2023 Minister of Finance VAT Incentives for EVs Government-borne
Regulation No. 38/2023 VAT subsidy
(amended by 116/2023)

2024 Minister of Finance Continued VAT Incentives for | Extension of EV
Regulation No. 8/2024 EVs purchase subsidies

2025 Minister of Finance & VAT Incentives & TKDN Policy | Supports EV sales and
Industry Decrees No. domestic production
12/2025 & No. 968/2025

Source: Author (2026)

Research Problem

The rapid transition toward Electric Vehicles (EV), mainly driven by
government policy to accelerate EV adoption and changing market conditions.
This new phenomena creates uncertainty regarding its impact to profitability
and stock return of PT. Indomobil Sukses Internasional, Tbk. The management
shall reprioritize their strategy, allocate resources and capital to maintain its
position in the domestic market and take the opportunity from EV growth.
While investors also should be well-informed about the risks level associated
with PT. Indomobil Sukses Internasional, Tbk. (IMAS) stock return.

Albeit slowdown in automotive sales for the past 3 years, rapid growth
of electric vehicle sales creates opportunities as well as challenges. A moment
that should be anticipated by the company to capture opportunity optimally.
The main driver of EV growth is government policy and support, but the impact
still unclear, particularly on the financial performance and stock return of the
company. Challenges such as increasing competition from many EV brands
from China, lower profitability, high new investment, increasing production
costs, uncertain continuity of government incentives in supporting EV.
Meanwhile, opportunity comes from the government policy and support as
well as changing customer behaviour.

Despite its strong brand portfolio, PT. Indomobil Sukses Internasional,
Tbk., as one of the largest incumbent automotive companies in Indonesia faced

several strategic and financial challenges between 2015 and 2025 that affected
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its overall performance and shareholder value. The EV era in Indonesia began
in 2019 when the government issued Presidential Regulation no. 55 of 2019
(Perpres 55/2019) to push the acceleration of Battery Electric Vehicles (BEV)
adoption. But then, COVID-19 pandemic happened in 2020 to 2021 which
caused an economic slowdown, and was followed by several major events such
as global geopolitical tension leads to foreign exchange fluctuation, rise in fuel
prices and inflation due to supply chain disruption, etc. The company operates
in a dynamic business environment, therefore it is important to understand
financial and macroeconomic factors that may influence profitability and stock
return (Halim, B., 2022).

Year 2021 is adopted as breakpoint in this study between before (period
1 during 2015 - 2020) and after (period 2 during 2021-2025) as an analytical
rather than policy start date. Perpres No. 55 in late 2019 established the starting
point of the EV program, including the release of several subsequent concrete
regulations in 2020. The year 2020 is also considered an unusual year due to
the impact of the COVID-19 pandemic.

1.5. Research Questions
This research motivation is to understand how PT. Indomobil Sukses
Internasional, Tbk. (IMAS) navigate business challenges and the effect of
government policy for EV to their profitability and stock return.
1. What fundamental financial factors affect IMAS profitability?
a. How does Leverage affect IMAS profitability?
b. How does Liquidity affect IMAS profitability?
c. How does Asset Turnover affect IMAS profitability?
2. What fundamental financial factors and macroeconomic variables affect
IMAS Stock Return?
a. How does Leverage affect IMAS stock return?
b. How does Liquidity affect IMAS stock return?
c. How does Asset Turnover affect IMAS stock return?
d. How does fluctuations in Economic Growth affect IMAS stock return?
e. How does fluctuations in Inflation affect IMAS stock return?

17



How does fluctuations in Bl rate affect IMAS stock return?

How does fluctuations in FX rate (USD/IDR) affect IMAS stock return?
How does fluctuations in QOil Price affect IMAS stock return?

I. How does Market Return affect IMAS stock return?

> @ -

3. How does IMAS profitability and stock return perform in response to the
EV trends, before and after the government policy?
a. Does IMAS profitability differ before and after government policy
supporting EV?
b. Does IMAS stock return differ before and after government policy
supporting EV?
Questions above are important to stakeholders, like investors, managers of the
company, and scholars. It produce insights to understand company profitability

and stock return under major events and macroeconomic conditions.

1.6. Research Objectives
This study aims to explore and evaluate profitability and stock return of
PT. Indomobil Sukses Internasional, Tbk. from 2015 to 2025, how the company
navigate business challenges from both internal and external factors such as
macroeconomics. Also to study for any differences in profitability and stock
return of the company, before (2015-2020) and after (2021-2025) the emergence
of government policy supporting EV.
1. Analyse fundamental financial factors listed below that affect profitability
of IMAS using statistical tools.
a. Leverage affects IMAS profitability.
b. Liquidity affects IMAS profitability.
c. Asset Turnover affects IMAS profitability.
2. Analyse fundamental financial factors and macroeconomic variables listed
below that affect IMAS stock return using statistical tools.
a. Leverage affects IMAS stock return.
b. Liquidity affects IMAS stock return.

c. Asset Turnover affects IMAS stock return.

o

Fluctuations in Economic Growth affect IMAS stock return.
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Fluctuations in Inflation affect IMAS stock return.
Fluctuations in Bl rate affect IMAS stock return.
Fluctuations in FX rate (USD/IDR) affect IMAS stock return.

o o oo

Fluctuations in Oil Price affect IMAS stock return.
i. Market Return affects IMAS stock return.

3. Analyse the difference of IMAS profitability and stock return in response to
the government policy supporting EV.
a. IMAS profitability before and after government policy may differ.

b. IMAS stock return before and after government policy may differ.

Next chapters will provide the literature review to provide context to the study,
outline the methodological framework, discuss about the results, generate
conclusions and recommendations, while highlighting research limitations.
The results of this study were expected to benefit both academic and investor.

By analyzing the impact of EV trends, financial ratios, and macroeconomics

variables, it is expected that this research would give benefits:

e For Management of the company: This research provides insights to
enhance the decision making and strategy formulation in managing and
navigating the company, especially during the dynamic market condition,
potential business opportunity and challenging competition.

e For Investors: This research provides investors with a deeper understanding
of the key factors influencing stock return, particularly in relation to PT
Indomobil Sukses Internasional, Tbk. By identifying the most significant
determinants, investors will be better informed to make a strategic
investment decisions.

e For Academics: This research contributes to the existing body of literature
by examining the impact of the EV trends and macroeconomic variables to
the company profitability and stock return. It offers empirical insights in
the context of an Indonesian automotive company, topic that has not been
extensively explored. Additionally, this research provides a baseline for

further studies to build upon and refine its findings.
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1.7.

1.8.

Research Scope

This research focus to analyze the profitability and stock return of PT.
Indomobil Sukses International, Thk. as well as the effect of government policy
supporting EV. This research analysis comes from secondary data provided in

the form of company’s annual financial reports published from 2015 to 2025.

Research Gap

Previous studies have been carried out to understand the impact of
financial performance from a company’s financial ratios specifically for Return
on Equity (ROE) and Stock Return, but the results are quite varied due to many
factors like the financial ratios used, the independent and dependent variables
used, as well as differences in the industrial sectors from the sample company
taken. Therefore, the influence of each financial ratio on stock return cannot be
generalized to different industries. Research by (Yeti et al., 2025) shows that
high solvency ratio shows the company’s dependence on debt funding, which
has consequences in long term financial risks. The study from (Faizah et al.,
2025) mention that the company can face serious problems if profitability is
very low. For example when the high debt burden has put pressure on the
company’s net profit, operational efficiency and investment strategies need to
be improved in managing the crisis.

Another example from (Phiartiany, 2025) found that significant
improvement in Return on Assets (ROA), Return on Equity (ROE), and Net
Profit Margin indicates enhanced operational efficiency and resource
utilization. (Raditya et al., 2023) studies the effect of Presidential Decree to
accelerate electric vehicle adoption found no significant differences in financial
performance for distributor companies between before (2016-2018) and after
(2019-2021) the validation of Presidential Decree no.55 2019. Nevertheless,
research from (Zaki et al., 2025) for the US automotive company shows that
exposure to the risk of ESG-related sanctions could impact its stock and
financial performance in the future.

Several research and study have been done to find the effect of multiple

independent variables from financial ratios to profitability of the company such
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as Return on Equity (ROE) or Return on Assets (ROA) as well as Stock Return.
But the result are vary, for example study from (Hendrawati et al., 2024) and
(Widya et al., 2023) indicates that Current Ratio, Assets Turnover Ratio, Debt
to Equity Ratio (DER) have impact on Return on Investment (ROI) as well as
Return on Equity (ROE) respectively.

Study from (Purba et al., 2024) and (Setya et al., 2020) shows
simultaneous test for Current Ratio (CR) and DER do not have a significant
influence on ROE. (Heryati et al., 2023) study prove that CR has no effect on
ROA, Debt to Equity Ratio has a negative and significant effect on ROA while
combination of CR and DER simultaneously affect ROA. (Akbar et al., 2025)
research shows CR and Debt to Asset Ratio (DAR) have a positive and
significant impact on ROA, while Total Asset Turnover (TATO) does not
significantly influence ROA.

Impact analysis on Stock Return mainly affected by independent
variables from Financial Ratios, like the study from (lhsan et al., 2023)
indicates Market Return and ROE had a positive and significant effect on the
Stock Returns. While (Tahir et al., 2018) has stated that macroeconomic
variables have a great influence on the Stock Returns, but study from
(Trisnowati et al., 2022) shows that good model is one with ESG score and
financial performance variables that affect stock return, while macroeconomic
variables need to be excluded from the model. Study from (Ariani et al., 2025)
prove that ROE and Market Return have a positive and significant impact on
the Stock Return, while TATO, CR, exchange rate, interest rate do not
significantly impact the Stock Return.

With so many differences and variances from those studies, it is
necessary to carry out more specific studies, especially to support research
problems and answer existing research questions and objectives to provide
accountable information for the company to navigate business dynamics and
help the investors in the capital market. The main goal of this research is to
examine the potential relations between company’s fundamental financial
factors and stock returns of an automotive company navigating the impact of

Electric Vehicle (EV) and macroeconomic challenges. There was still limited
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research that observed the impact of these fundamental factors on company’s
profitability and stock returns, especially within the 11 years period, while
many events happening during the time period such as EV Presidential Decree,
COVID-19 pandemic, geopolitical turmoil, and other things reflected in the
macroeconomic indicators. Overall, there have been no studies linking
Indonesia’'s EV policy, especially in regards to the automotive companies such

as Indomobil with macroeconomic factors during the 2015-2025 period.

Research Significance and Novelty

This research novelty is the analysis period conducted for 11 years during
the period 2015-2025 while combining multiple factors from EV trend to the
effects of macroeconomic in Indonesia which never been done in the previous
studies. The first five years (2016-2020) was a relatively stable period and the
automotive industry growing rapidly even though it was disrupted by rising
fuel prices in 2016, global economic turmoil in 2018 and COVID-19 pandemic
in 2020, then the last five years was the period where the EV trend began to
develop in Indonesia, indicated by more than 10 regulations issued by the
Indonesian government to support the acceleration of EV adoption.

Along with the development of EVs, the second half period was also
marked by the COVID-19 pandemic, world geopolitical turmoil such as the
Russia-Ukraine war and trade war between US-China, supply chain disruption
especially the semiconductor, oil price increase, changes in FX rates, economic
growth, inflation, and BI rate fluctuations. Data also shows in the last 3 years
(2023-2025), demand for EVs has begun to appear with the increasing sales.
This study can produce new insights towards the business, the company, the

industry as well as the investors.

1.10. Structure of Report

This paper study about the financial performance and macroeconomic
factors as well as the effect of government EV policy specifically on
Profitability (ROE) and Stock Returns of PT. Indomobil Sukses Internasional,
Tbk, This study consists of five chapters:
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e Chapter I - Introduction:
This chapter outlines the prerequisites for conducting the research. It covers
several sections, such as the background, research problem, research
objectives, research questions, gaps in prior research, the study’s
significance and novelty, and the thesis structure.

e Chapter Il - Literature Review:
This chapter explain the theoretical review that serves as the foundation for
the research. It presents relevant theories, variable definitions, and the
research framework. The literature review comprises a collection of
journals, articles, reports, books, and other information sources that support
the study.

e Chapter Ill - Research Methodology:
This chapter explains the methods used to conduct the research. It covers the
methodology, research framework, data sources, population and sample,
data analysis, reliability and validity.

e Chapter IV - Findings, Analysis, and Discussion:
This chapter details the data results, analysis, and discussion. It presents the
research findings and hypothesis testing results, including an explanation of
how each financial ratio was evaluated. The analysis and discussion of the
results is the core this chapter, particularly regarding whether the findings
support the proposed hypotheses.

e Chapter V - Conclusions and Recommendations:
The entire research analysis, from start to finish, is summarized in this
chapter. Finally, it presents key points and recommendations based on the
research conclusions that are valuable for the business community, investors
utilizing market financial information, and academics conducting future

research.
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CHAPTER Il
LITERATURE REVIEW

2.1. General Theory

Refer to the Institute of Indonesia Chartered Accountants (2015), the
definition of financial statements in Financial Accounting Standards, is a
structured presentation of a company financial position and performance. A
balance sheet and income statement are general components of financial
statements. The balance sheet exhibit a company financial position at a specific
point in time, while the profit and loss statement indicates its financial
performance during a period of time (Fraser, 2016). Cashflow is the movement
of money into and out of a business within a specific period, showing how the
company generates and manage cash for operations, investing, and financing
activities (Drake et al., 2012). This study use the financial statements from the
annual report of PT. Indomobil Sukses Internasional, Tbk. in the automotive
industry period 2015 to 2025.

2.1.1. Efficient Market Hypothesis Theory

The Efficient Market Hypothesis (EMH) was selected as the grand theory
for this study, since EMH explains how stock prices react to new information.
The theory was first proposed by Eugene F. Fama in 1970. Fama defines an
efficient market as one where stock prices reflect all available information,
along with the past, present and confidential information, including information
known only to the company or internal parties. In an efficient market, no
investor can consistently achieve above average returns by leveraging available
information, since stock prices always reflect that information.

Fama stated that in an efficient market, stock prices move according to a
random pattern, meaning that price changes cannot be predicted with certainty.
According to Fama, the primary role of the capital market is the allocation of
capital ownership in the economy (Fama, 1970). This theory implies that
investors cannot outperform the market in the long run, except through luck or

taking higher risks. A market is considered efficient if it meets three conditions.
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First, the market must have a sufficient number of rational participants who
seek to maximize profits. Second, all market participants must have free access
to information. Finally, prices must adjust immediately when new information
is released. Fama suggest three levels of market efficiency: weak-form, semi-
strong-form, and strong-form. This classification is based on the extent to
which new information is reflected in stock prices.

In weak efficiency level, stock prices typically reflect all information
provided from historical price data. On a semi-strong efficiency level, stock
price reflect the time series of past price fluctuations and other publicly
available information. The strongest efficiency level indicates stock prices
reflect all available information in public as well as internal generated
information including the company fundamental factors (e.g. financial ratios or
economic indicators). Financial market participants use fundamental
information to assess the value generated by listed companies. In other words,
in a perfectly efficient capital market, an optimistic firm’s financial
performance should be reflected in the market through a rise in its share price
or positive stock returns. Conversely, poor financial performance should trigger
a decline in the company’s share price.

In this study, EMH provides a theoretical foundation for analyzing stock
returns of PT. Indomobil Sukses Internasional, Tbk. The theory indicates any
changes in macroeconomic variables, Electric Vehicle (EV) trends, and
company financial performance should be reflected in stock price movements.
Hence, fluctuations in stock returns during the period 2015-2025 can be
explained as the market’s response to evolving economic conditions, industry
transformation, and firm-specific performance. This theory is particularly
relevant in examining how external factors such as the EV adoption and
macroeconomic may influence investor expectations and valuation of the

company.
2.1.2. Arbitrage Pricing Theory

This study use Arbitrage Pricing Theory (APT) as the middle theory to

check the correlation between macroeconomic variables and stock returns of
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PT Indomobil Sukses Internasional, Tbk. Stephen Ross develop a theory that
offers multifactor approach to asset pricing, stating that stock returns are
influenced by several systematic risk factors. APT acknowledges that
macroeconomic variables such as inflation, interest rates, exchange rates, and
economic growth, simultaneously influence asset returns (Ross et al., 2018).
Variables such as inflation rate, Bl rate, economic growth, exchange rate
(USD/IDR), and oil prices are the examples of systematic risk factors that may
influence stock return (Teguh F., 2023). EV can also be interpreted as an
industry-specific factor affecting investor perception and future earnings
expectations. Therefore, APT provides a theoretical foundation for

constructing a multiple regression model to analyze stock returns determinants.

2.1.3. Macroeconomic

Macroeconomics used as middle theory, to examine the performance of
national economies and government policies that could influence the economic
performance. Macroeconomics also can be seen as the external factors that
influence company performance. Companies who invest in a certain country
should consider macroeconomic factors, such as gross domestic product,
exchange rates, inflation, interest rates, employment, trade, industrial output,
and retail sales (Abel et al., 2011).

Economic growth is part of the macroeconomic factors that mostly used
to measure the overall economic activity, also considered as the most well-
known and widely used indicator to measure country’s economic health.
According to (Abel et al., 2011). Better economic growth indicates an increase
in consumer purchasing power to buy goods and services as well as to invest
in the stock market. High demand for goods and services will influence sales
increase and the company profits, eventually improves financial performance
and fundamentals of the company (Ratnaningrum et al., 2022). Additionally, a
demand increase on the stock market will trigger the increase in company stock
price, and eventually will influence the increase of stock returns.

Modern theory from Milton Friedman quoted: Inflation is always exists,

a monetary phenomenon that arises from a rapid expansion in the quantity of
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money compared to total output (Friedman, 1963). Inflation is a
macroeconomic and institutional phenomenon (Totonchi, 2021). When the
prices majority of goods and services are rising from time to time, means the
economy is experiencing inflation (Abel et al., 2011).

The exchange rates definition is the rate at which domestic currency can
be exchanged with other foreign currency (Abel et al., 2011). A weak exchange
rate is a signal of an economy that is weak and vulnerable, while a strong
exchange rate usually indicates economic stability and viability (Gunarto et al.,
2019). As part of the macroeconomic factor, the exchange rate affects stock
return (Kalam, 2020) and exchange rate also could have a negative and
significant effect to the stock return of consumer goods companies listed in
Jakarta Stock Exchange period 2009 to 2018 (Thamrin et al, 2020).

2.1.4. Product Life Cycles and Diffusion Theory

Product Life Cycles and Diffusion Theory used as the following middle
theory, explains that technological innovations tend to follow a predictable
adoption pattern over time. This perspective is important to understand the
growth of Electric Vehicles (EVs), where the diffusion of innovation can
influence market demand, industry dynamics, and ultimately firm performance
(Jiping Li et al., 2020). The adoption process typically follows stages, first the
innovators, early adopters, early majority, late majority, and laggards.
Collectively, these theories highlight that EV adoption can still play a
significant role in shaping long-term corporate performance and investor
expectations. The ability to adapt to this new technological is crucial to
maintain competitiveness and long-term sustainability (Garcia-Avilés, 2020).

In this study, the automotive industry is undergoing a transition phase
where traditional Internal Combustion Engine (ICE) vehicles are reaching
maturity, while Electric Vehicles (EVs) are in the growth stage. This transition
creates both opportunities and challenges for incumbent firms. Companies that
fail to adapt to this shift may experience declining performance, while those

that successfully embrace innovation may achieve sustainable growth.
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2.1.5. DuPont Analysis

DuPont analysis framework is used to analyze company’s fundamental
performance, created by the DuPont Corporation in the 1920s. It is a useful
technique for decomposing return on equity (ROE) to further investigate the
key components drives company’s profitability. The DuPont model helps
visualize financial information, it is a useful financial analysis tool to gain a
better understanding on how operational, financing and investment impact the
financial performance of the company (Anthony et al., 2011).

The DuPont framework highlights three key financial aspects that drive
return on equity (ROE) including operational efficiency, asset utilization and
financial leverage. Operational efficiency is measured by net profit margin or
net income divided by total sales or revenue. Efficiency in asset utilization is
measured by the asset turnover ratio. Leverage measured by the equity
multiplier (EM), which is equal to average assets divided by average equity or

estimated by the proportion of debt to equity (Bhagyalakshmi et al., 2019).

2.1.6. Market Return and Stock Return

According to (Hayes, 2021) a market return is known as a financial return
or a market index return, is the amount of money gained or lost on an
investment over a certain period. Jakarta Composite Index (JKSE) is the most
important index on the Indonesian stock exchange (IDX), previous study shows
that market return represented by JKSE return has a positive and significant
effect on the stock return of consumer goods companies listed on the IDX
(Thamrin et al., 2020). Stock return is a measure of the net profit or loss
generated from an investments made by investors in the stock market.
Fundamental analysis studies the primary factors affecting stock return, allow
investors to check the critical financial aspects in evaluating market investment
opportunities (Muhammad et al., 2018). Albeit, fundamental analysis also
allows investors to analyze financial condition of the company, potential
financial future and to predict stock return movements.

Greater financial performance is usually associated with higher stock

price in the stock market (Brealey et al., 1995). The money gained or lost
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through an investment over some period is known as a return for the investor,
other mentioned that return refers to the profit or loss realized on an investment
over a specified time frame (Gitman et al., 2008). Therefore, stock return refers
to the gains or losses realized by investors during a specific time period, and
the main reason of investor to put money into the stock market is basically to
earn returns that will meet their expectations. (Sharpe et al., 1970) study results
a negative relation between expected long-term earnings growth and expected
inflation, while (Jones et al., 2006) indicates that inflation adjustments have a

weak predictive power to estimate stock returns.

2.1.7. Financial Ratio Analysis
A financial ratio analysis is a numerical measurement from dividing one
data point by another, it is used to explain the relativity of various financial
variables. Company use financial ratios to assess its performance, for example
to measure capability in paying its debts, evaluating its businesses, and
forecasting their future financial variable (Barnes, 1987). Financial ratios are
categorized into:
« Profitability ratio (Return on Equity, Return on Investment, Return on
Asset).
 Short-term Solvency or Liquidity ratio (Current Ratio, Quick Ratio, Cash
Ratio).
« Long-term Solvency or Financial Leverage ratio (Debt to Equity Ratio, Debt
to Asset Ratio).
« Activity or Efficiency ratio (Asset Turnover, Inventory Turnover, Average
Collection Period).
Return on Equity (ROE) and Return on Assets (ROA) are the most frequently
used profitability ratios to predict company value. ROE is the preferred metric
for evaluating management’s ability to utilize a company’s equity and generate
profits (Traub et al., 2001). Higher ROE means the more efficient company
utilizes shareholder equity to generate returns. ROA is a ratio that shows a
company’s ability to make a profit from ownership of assets (Puspitawati,
2017). The results of research by (Budiasih, 2009), (Naimah, 2006), and
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(Indriyani, 2015) indicates ROA significantly influence company profitability.
Liquidity ratio normally used to measure a company’s ability to settle short-
term liabilities and to finance its operational activities (Anthony et al., 2011).
High quick ratio indicates a company’s ability to finance its short-term
liabilities with better capability in distributing dividends to investors, this will
increase investor confidence with the invested capital (Yap et al., 2019).

Debt to Asset Ratio (DAR) and the Debt to Equity Ratio (DER) used to
measure company’s leverage and solvency. Higher debt proportion relative to
assets (DAR), the greater financial risk for the company. Higher risk will lead
investors to demand higher returns, which will increase the company’s overall
cost of capital. DER indicates the relative proportions of debt and equity used
to finance a company’s assets. A high DER reflects a high risk solvency in a
company, where investors tend to avoid companies with high debt or high DER
(Atidhira et al., 2017). Other common measure of efficiency is asset turnover,

to measure company’s efficiency in utilizing its asset to generate revenue.

2.2. Research Hypothesis

2.2.1. Fundamental Determinants of IMAS Profitability
The Effect of Leverage on Profitability
One way to increase corporate profits is through financial leverage, using debt
as an instrument to increase corporate returns. A reasonable level of debt
improved a company’s Return on Equity (ROE) and profitability, this indicates
that an increase in the Debt to Equity Ratio (DER) reflects effective
management, which can increase company profits (Leman et al., 2020).
However, other studies show that leverage Debt to Equity Ratio (DER), has a
significant and negative impact on Return on Assets (ROA) for companies in
the automotive and components sub-sector listed on the Indonesia Stock
Exchange (IDX) during the 2016-2020 (Heryati, 2023). ROE was selected for
the model since it better reflects the shareholder perspective regarding invested
equity compared to ROA, which is limited to assets. Furthermore, DER is used
as an independent variable which acts as a financial lever that can boost ROE.

H1la: Leverage negatively affects profitability.
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The Effect of Liquidity on Profitability

Liquidity normally measured using the current ratio, represents a company’s
ability to settle short-term liabilities with current assets. High liquidity or
higher current ratio indicates the company’s ability to meet short term
obligations and reduce the risks of bankruptcy (Gautama et al., 2024). Higher
current ratio also reflects lower solvency risk, that a company will be unable to
settle short-term liabilities. Therefore, liquidity should be neither too low nor
too high. Low liquidity not only negatively impacts a company’s credibility in
meeting its obligations but can also disrupt operations, whereas excessive
liquidity indicates the presence of idle funds that are not being optimally
managed to generate profit. Findings in automotive and components sub-sector
companies listed on the Indonesia Stock Exchange (IDX) during 2016-2020
indicate that liquidity (Current Ratio) has no effect on Return on Assets
(Heryati, 2023). Current ratio also has no effect on ROE (Jati, W. et al., 2019).
H1b: Liquidity positively affects profitability.

The Effect of Activity on Profitability

The Total Asset Turnover Ratio (TATO) is a metric that measure company’s
ability in utilizing their assets to generate revenue. Companies with a higher
turnover rate of total assets will allow to grab external sources of funding
(Karim, 2023). TATO indicates a company’s efficiency in managing total
assets to generate maximum revenue. Higher asset turnover means the more
efficiently the company utilizes its assets to generate revenue. However, high
asset turnover may also has a significant negative effect on profitability,
indicates low efficiency which result in profit decrease (Panjaitana et al., 2020).

H1lc: Activity negatively affects profitability.

2.2.2. Fundamental Determinants of IMAS Stock Return
The Effect of Leverage on Stock Return
Leverage refers to the financing options performed by a company and
associated with financial risk level faced by the company. Leverage normally

measured by Debt to Equity Ratio (DER). The decision on capital structure is
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perhaps one of the most important decisions for managers, since a change in
the leverage ratio may affect the company financing capacity, cost of capital,
strategic decisions, potential risks, and ultimately shareholder wealth (Adami,
2010). High DER reflected higher risk of the company, consequently reducing
the investors interest to invest in companies that had a high DER where stock
return may negatively affected.

H2a: Leverage negatively affects Stock Return.

The Effect of Liquidity on Stock Return

Liquidity normally measured by the current ratios, suggest a company’s ability
to meet its short term financial obligations. High liquidity indicates a
company’s ability to meet its short-term obligations, while low liquidity means
the opposite and may lead to bankruptcy. Significant and positive current ratio
to stock return, indicates company’s ability to handle short-term liabilities is a
positive signal for shareholders to invest (Ramadhani et al., 2023).

H2b: Liquidity positively affects Stock Return.

The Effect of Activity on Stock Return

Total Asset Turnover Ratio (TATO) measures how efficiently a company
manages its assets to generate larger sales. High TATO reflects better
conditions and provides creditors and investors with insight into the company’s
internal management. Conversely, a low TATO ratio indicates overproduction,
poor inventory management, and ineffective collection efforts. High TATO
may accompanied by a decrease in the stock returns, when company's ability
to optimize its assets does not affect investor's interest in buying the company's
shares, this can happen because some companies that are able to get high TATO
in the same period are not followed by profits which make investors not
interested in buying shares in the company. Causing the company's stock price
to decline which results in a decrease in stock returns (Sitohang, et al., 2019).

H2c: Activity negatively affects Stock Return.
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The Impact of Economic Growth on Stock Return

Many studies present different results regarding the relevance of relationship
between the stock market and economic growth, many argues that stock market
is linked to economic growth. These findings suggest a positive relationship
between economic growth and the stock market in both the short and long term.
There is evidence of an indirect transmission mechanism through the effect of
stock market development on investment (Masoud, 2013).

H2d: Economic Growth positively affects Stock Return.

The Impact of Inflation on Stock Return

Inflation can be described as a continuous year-over-year change in the general
price level of goods and services. It occurs when purchasing power exceeds the
supply of goods and services. Based on severity, economists classify inflation
into several types: (i) Creeping Inflation (mild inflation), (ii) Galloping
Inflation (inflation faster than creeping inflation), (iii) Hyperinflation
(extremely high inflation), (iv) Stagflation (inflation and recession occur
simultaneously), and (v) Deflation, which is the opposite of inflation (a decline
in the general price level). A study was conducted to examine the relationship
between inflation and stock returns, and the results indicate that inflation
influences stock market returns. Therefore, this can guide market participants
such as traders, investment managers, and investors in making better portfolio
decisions based on information regarding both expected and unexpected
inflation (Sathyanarayana, 2018).

H2e: Inflation negatively affects Stock Return.

The Impact of Bl Rate on Stock Return

Bl rate can influence stock market movements in Indonesia and the stock
market’s reaction to a specific phenomenon can be measured through abnormal
returns, where stock price returns fall below investor expectations. A study by
(Wijayaningsih, 2016) indicates that the Bl rate and the Fed rate serve as

benchmarks for investors when investing in the Indonesia Stock Exchange.
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When Bl rate rises, investors shift their funds to lower-risk assets such as time
deposits, securities, and other instruments, resulting in a decline in stock prices.

H2f: Bl Rate negatively affects Stock Return.

The Impact of FX Rate (USD/IDR) on Stock Return

The exchange rate is the rate at which the domestic currency can be exchanged
for foreign currency, a weak exchange rate indicates a weak and vulnerable
economic, whereas a strong exchange rate can reflect economic stability.
Various studies have examined the relationship between exchange rates and
the Indonesia Stock Exchange (IDX), shows mixed results that depend on
capital market dynamics and international financial markets, particularly
during global stock market turbulence, such as the US economic crisis. Given
the heavy reliance of Indonesian automotive companies on imported goods, it
is important to understand the impact of the USD/IDR exchange rate on the
stock market. Analysis results indicate that the USD/IDR exchange rate has a
significant and negative impact on the IDX (Robiyanto et al., 2019).

H2g: FX Rate (USD/IDR) negatively affects Stock Return.

The Impact of Oil Price on Stock Return

Oil price fluctuations may influence the sales of oil-powered vehicles. Various
studies have examined the correlation between oil prices and the stock returns
of vehicle manufacturing companies. Research by (Lis et al., 2012) found that,
in general, automotive stocks do not react negatively to rising crude oil prices,
unlike the broader market. For instance, Japanese companies showed no
sensitivity at all, German companies tended to be sensitive, while US and
German companies exhibited higher sensitivity in more recent periods. A study
by (Debdatta, 2019) noted that this co-movement pattern is more pronounced
in the long term, with stock returns proving sensitive to oil price increases
driven by demand shocks. These findings contradict the common view that
crude oil prices always move counter-cyclically relative to automotive stocks.

For investors, this diminishes the potential benefits of including oil assets in an
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automotive stock portfolio, as crude oil fails to provide a cushion against
automotive stock market declines during times of crisis.

H2h: Oil Price negatively affects Stock Return.

The Impact of Market Return on Stock Return

Corporate stock returns and market returns are interconnected. An upward
trend in corporate stock returns has a positive impact on overall market returns
(Thamrin, 2020). However, this positive relationship depends on the returns
achieved by other companies in the similar industry. Conversely, a positive
market outlook (a bullish stock market) also positively affects the stock returns
of companies within that market sector. Market returns share a significant
positive relationship with corporate stock returns.

H2i: Market Return positively affects Stock Return.

2.2.3. EV Policy on IMAS Profitability and Stock Return
The Effect of EV Policy on IMAS Profitability
Previous studies shows that government policy and regulations may have
impact to financial performance of the company. Study by (Gibran et al., 2025)
confirm that government policies play a crucial moderating role in
enhancing financial performance and innovation outcomes.
H3a: There is a difference in IMAS Profitability before and after

Government Policy.

The Effect of EV Policy on IMAS Stock Return.

Government policies can influence a company’s stock return, a study by (Chen
et al., 2005) found that business entry requirements boosted the performance
of securities firms, as regulatory controls on new market entrants can limit
competition in the industry. Findings by (Sun et al., 2024) also confirm the
effectiveness of government green subsidies from the perspective of investors
and capital markets.

H3b: There is a difference in IMAS Stock Return before and after
Government Policy.
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2.3. Research Framework

This study use financial indicators and stock return selected from the
financial statement, ratios, macroeconomic data, market index as well as stock
return. All indicators and ratios will be analyzed, but not all factors will be
calculated using the regression model. Some of the key internal and external
factors will be selected as independent variables in the model to test the impact

towards dependent variables such as profitability and stock return.

Table 2.1. Indicator of Financial Performance and Stock Return

Indicators of Financial Performance

Profit Margin Gross Profit Margin
Operating Profit Margin
Net Profit Margin

Financial Ratios Profitability Ratios (ROE, ROI, ROA)
Liquidity Ratios (Current Ratio, Quick Ratio, Cash Ratio)

Ratio)

Efficiency Ratios (Asset Turnover, Inventory Turnover, Average Collection Period)
Solvency Ratios (Financial Leverage Ratio, Debt to Equity Ratio, Debt to Asset

Dividend Policy Dividend Yield
Dividend Payout Ratio

Shares Ratio Price-to-Earnings (P/E)
Price-to-Book (P/B)
Earnings Per Share (EPS)

Indicator of Stock Return

Stock Return Measured by capital gains, dividend yield, and total return over time

Market Return Measured by percentage of rate of return of market index

Conceptual Framework Diagram in Figure 2.1. below visualized the first
research framework to study the financial fundamental determinants of IMAS
profitability. The independent variables to predict IMAS stock return are Debt
to Equity ratio (Leverage), Current Ratio (Liquidity), Total Asset Turnover
(Activity) towards Return on Equity (Profitability) as dependent variable.
Figure 2.2. illustrate the second research framework that analyze the
significance effect of internal factors such as leverage, liquidity, and activity as
well as external factors of macroeconomic variables on IMAS Stock Return.
The selected macroeconomic variables were changes in Economic Growth,
Inflation, Bl Rate, FX Rate (USD/IDR), Oil Price, and Market Return.

36



Subsequently, an analysis will be conducted to determine whether there are
differences in IMAS’s Profitability and Stock Return before and after the

Government EV policy.
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CHAPTER Il
RESEARCH METHODOLOGY

3.1. Research Design

This study employs a quantitative and qualitative descriptive research
design using secondary data to assess the financial performance of PT.
Indomobil Sukses Internasional, Tbk. over the 11 years period from 2015 to
2025. The research design focuses on finding and investigate the correlational
impact of the connection between company performance in terms of
profitability and stock return versus several variables both from internal and
external factors. This study include analyzing financial statements, key
financial ratios, dividend policy, valuation indicators, and their relationship to
stock returns. The relationship between those variables can be positive,
negative, or zero.

Developing the research design is also important to provide a framework
for the research process, to address research questions by collecting data,
classifying, analyzing and finally developing research conclusions in response
to the research problem. Nevertheless, this study does not aim to establish
causality between variables. Figure 3.1. shows the breakdown of each research
stage, start with identifying the research topic, reviewing the literature and
defining the problem, developing research questions, developing research
design, collecting data and pre-testing, analyzing data, drawing conclusions,
and developing recommendations.

The research design use quantitative method and a sampling technique
for collecting the required sample data. The process will be continued with a
scientific investigation of quantitative properties, phenomena, and its
relationships while also testing the stated objectives. Quantitative research
enhances the validity of research that uses statistical and mathematical methods
to measure results conclusively. Quantitative analysis aims to find correlations
between variables by testing hypotheses from the study through various
statistical research methods (Winter, 2020).
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Figure 3.1. Research Design Flow

3.2. Data Collection

In order to conduct the research using quantitative research method, data

was collected with the technique to select appropriate dataset for addressing

the research questions. To support this, data collection relies on secondary data

obtained from:

1.

Annual reports of PT Indomobil Sukses Internasional, Tbk. (2015-2025)
to collect data about financial performance of the company and distribution
of revenue by segment.

Gabungan Industri Kendaraan Bermotor Indonesia (Gaikindo) to collect
data about vehicle sales in Indonesia by brand and type (ICE, EV, and
Hybrids).

Indonesian Central Statistic Agency (BPS) to collect Economic Growth.
Bank Indonesia website to collect macroeconomics data such as Inflation,
Bl Rate, FX Rate (USD/IDR).

Other websites (e.g. Yahoo Finance, Investing.ID, Macrotrends,
IDX/TICMI) to complement data collection with other information like
Oil Prices, Stock Return and Market Return.

3.3. Research Population and Sample

The research sample consisted of 44 quarterly financial reports from

IMAS website period 2015 to 2025. Using the data, multiple regression

analysis was performed to analyze relationship between IMAS financial

Profitability and Stock Return versus independent variables within the internal

and external factors.
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3.4. Economic Model, Variables and Indicators

Financial Performance Indicators:

Profitability Ratios: ROE, ROI, ROA, GPM, OPM, NPM.

Liquidity Ratios: Current Ratio, Quick Ratio, Cash Ratio.

Solvency Ratios: Financial Leverage Ratio, DER, DAR.

Efficiency Ratios: Inventory Turnover, TATO, Avg. Collection Period.
Dividend Ratios: Dividend Yield and Dividend Payout Ratio.
Valuation Metrics: P/B Ratio, P/E Ratio, EPS.

Stock Return: Annual share price appreciation and dividend yield.

Profitability Ratios: Measures business ability to generate revenue and profit at
certain period of time.

Return on Equity (ROE): Measures profitability of shareholder investment or equity.
(Weygandt et al., 2012)

Net I
ROE (%) = ( = ) %100

Shareholders’ Equity Eq. 3.1

Return on Investment (ROI): Measures firm earnings from the invested capital.
(Anthony, 2011)

Ne rating P After Taxes (NOPAT
ROI (%) = et U;:erunc.l rruﬂt -:-"Lﬁ-i.l‘ I'axes (NOPAT) < 100
Capital Employed
Eq. 3.2
Return on Asset (ROA): Measures overall profitability of assets.
(Weygandt et al., 2012)
Net Income
A (% 100
ROA (%) (Tnt.‘ﬂ :"'if-'.!-;ﬁts) x 100
Eq.3.3

Profit Margin Ratios: Measures how efficiently a company produces and sells its
products.

Gross Profit Margin: Measure of remaining revenue after deducting the COGS.
(Gillingham, 2015)

GT”HH l}rnﬁt ."i-IEi-I'f_.',i]] l:I::_,L:I _ (Ri_l'!.ri_l]]llt — COGS

) = 100
Revenue _ Eq. 3.4

Operating Margin: Measure the effectiveness of operating income versus revenue.
(Khresat et al., 2025)

0'[‘.!1"[‘-'17-511[.{ f\IFiI‘giII f(-!’{'] ( UPL‘IEleg II“_-UI[IU) % 100

Revenue Eq. 3.5

Net Profit Margin: Measures net income generated by each currency unit of sales.
(Weygandt et al., 2012)

Net Profit (Net Income)

Net Profit Margin (%) ( R ) = 100
evenue
Eq.3.6
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Liquidity Ratio: Measures company’s ability to raise cash in the short term to
meet its obligations.

Cash Ratio: Measures cash and cash equivalent balances relative to current liabilities
(Gillingham, 2015)
Cash Ratio (%) = (C.HS].I + Cash Er.|ui1r'a|u||ts) « 100

Current Liabilities

Eqg. 3.7
Current Ratio (CR): Measures short-term debt-paying ability.
(Weygandt et al., 2012)
Current Ratio (%) = ( Current AHMLH ) = 100
Current Liabilities
Eq. 3.8

Acid-test (Quick) Ratio: Measures immediate short-term liquidity.
(Weygandt et al., 2012)

Quick Ratio (%) = ((w‘h + Cash Equivalents + '_"IIELrlil.'lil.lf'Jl.' f_l‘il,.q--lll.'i!i.l.‘h + Accounts I{t'n-imlﬂl') 100
\ Current Liahilities |

Eg. 3.9

Ativity Ratios: Measures the level of efficiency in using company resources and
the ability to carry out daily activities.

Collection Period: Measures the effectiveness of a company’s collection policies.
(Weygandt et al., 2012)
Acc s Receivable
Collection Period = ( ceounts Receivable ) # 365
Revenue
Eq. 3.10

Inventory Turnover: Measures liquidity of inventory.
(Weygandt et al., 2012)
Inventory Turnover (in |:|.EI:.-'H] ( Average Inventory ) 365

Cost of Goods Sold (COGS)
Eg. 3.11

Asset Turnover (TATO): Measures how efficiently assets are used to generate sales.
(Weygandt et al., 2012)

Rev
Asset Turnover (%) = (C‘ _l-t;x];nu(; 1) w 100
apital Employec Eq.3.12

Solvency Ratios: Measures a company’s long-term ability to meet its financial
obligations.

Equity to Asset Ratio: Measures the proportion of a company’s assets that are
financed by shareholders’ equity.
(Kantrovich, 2011)

; Total Equity
Equity to Asset Ratio (%) = ( oras Bqui 3') « 100

Total Assets Eg.3.13

Debt to Equity Ratio (DER): Measures a company’s proportion of financing its debt
related. (Gillingham, 2015)
Total Liabilities
Debt to Equity Ratio (%) = ( otal Liabiit "‘H) * 100

Total Equity
Eq. 3.14

Debt to Asset Ratio: Measures percentage of total assets provided by creditors.
(Weygandt et al., 2012)
Debt to Asset Ratio (%) = lufnl Liabilities = 100
Total Assets
Eq. 3.15
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Equation 1. Regression equation model to test the effects of Leverage,
Liquidity and Activity to IMAS profitability (ROE).

IMAS_ROE; = fy + p1 Leverage: + S, Liquidity: + B3 Activity: + e;

Eq. 3.16

Bo= Constant (intercept)

B1Leverage; = Regression Coefficient x Leverage
B Liquidity; = Regression Coefficient x Liquidity
Bs Activity, = Regression Coefficient x Activity

e. = Error term (residual) at time period

Equation 2. Regression equation model to test the effects of Leverage,
Liquidity, Activity, Economic Growth, Inflation, Bl Rate, FX Rate, Oil Price,
and Market Return to IMAS Stock Return.

IMAS_Stock_Return; = fo + f1 Leverage: + S Liquidity; + B3 Activity: +
Ba EcoGrowth; + Ss Inflation; + s BIRate; + 7 FXRate; +
Ps OilPrice; + fs MarketReturn; +e;

Eq.3.17

Bo= Constant (intercept)

B Leverage; = Regression Coefficient x Leverage

B Liquidity; = Regression Coefficient x Liquidity

B Activity, = Regression Coefficient x Activity

B+ EcoGrowth; = Regression Coefficient x EcoGrowth

Bs Inflation, = Regression Coefficient x Inflation

Bes BIRate; = Regression Coefficient x BIRate

B FXRate, = Regression Coefficient x FXRate

Bs OilPrice; = Regression Coefficient x OilPrice

Be MarketReturn, = Regression Coefficient x MarketReturn

e. = Error term (residual) at time period
This study applies several quantitative data analysis techniques, trend analysis

is used to observe development of key financial indicators such as revenue, net

income, and total assets over time, allowing the researcher to identify growth
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patterns, declines, or stagnation during 2015-2025 period. Ratio analysis is
performed to assess the company’s profitability, liquidity, solvency, and
operational efficiency by calculating and interpreting financial ratios including
Return on Assets (ROA), Return on Equity (ROE), Current Ratio, Debt-to-
Equity Ratio, and Inventory Turnover. These ratios provide insights to
financial health and operational sustainability of the company. In addition,
valuation analysis using metrics such as Price-to-Earnings (P/E), Price-to-
Book (P/B) evaluates how the market values the company relative to its
financial performance. Dividend analysis is conducted to assess payout
stability, investor returns, and management dividend policy, using indicators
such as Dividend Payout Ratio and Dividend Yield.

Finally, a correlation analysis is applied to validate the relationship
between financial performance and stock returns, to test whether
improvements in financial ratios are connected with increased shareholder
value. These combined techniques enable a well-rounded, data-driven
understanding of IMAS financial trajectory and market behavior over the
examined period.

e Trend Analysis: To observe changes in financial performance indicators
across the years.

e Ratio Analysis: To evaluate financial profitability, liquidity, efficiency, and
solvency.

e Comparative Analysis: To benchmark IMAS performance against industry
averages or selected automotive peers.

e Correlation Analysis: To assess the relationship between financial indicators
and stock returns.

e Valuation Assessment: Using historical multiples (P/E, P/B) to evaluate

market perception and intrinsic value.

3.5. Data Analysis Techniques and Statistical Methods
3.5.1. Classical Assumption Test
The classical assumption test is a test of statistical assumptions that must

be met in linear regression analysis based on Ordinary Least Squares (OLS).
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To obtain an unbiased and efficient examiner value (Best Linear Unbias

Estimator) from a multiple regression equation using the Least Squares method,

several tests are required to determine the regression model result meets the

requirements of classical assumptions, which include:

1. Normality Test.
The purpose of the normality test is to find out whether the distribution of
data follows or is close to a normal distribution, namely a data distribution
with a bell shape. Good data is data that has a pattern like a normal
distribution, that is, the data distribution does not deviate to the left or
deviate to the right. The normality test was carried out on the model residual
values. This test is necessary because carrying out the t-test and F-test
assumes that the residual values follow a normal distribution. According to
(Sukesti et al., 2021), there are two ways to detect whether the residuals are
normally distributed or not, namely by graphical and statistical analysis.
Normality can be detected by looking at the histogram of the residual values.
If the data spreads around the diagonal line and follows the direction of the
diagonal line, or if the histogram graph shows a normal distribution pattern,
then the regression model satisfies the assumption of normality. The
statistical test will be used to test residual normality is the Jarque-Bera
normality test. Data is considered “normal” if the Jarque-Bera value is not
significant, if the p-value is greater than 0.05 (Aruan M. et al., 2022).

2. Multicollinearity Test.
The multicollinearity test is to determine whether or not there is a significant
correlation between independent variables in a multiple linear regression
model. This test is needed to determine whether there are independent
variables that are similar to other independent variables in one model. The
similarity between independent variables in one model will cause a very
strong correlation between one independent variable and other independent
variables (Rusiadi et al., 2013). According to (Sukesti et al., 2021) the
multicollinearity assumption test aims to test whether the regression model
finds a correlation among the independent variables and a good regression

model does not have correlation among independent variables. If a
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correlation occurs, it means having a multicollinearity problem where the
correlation value between independent variables is high. Meanwhile, to find
out this symptom, it can be detected from the size of the VIF (Variance
Inflation Factor). The provisions for detecting the presence or absence of
multicollinearity can be seen from the following rules where VIF < 10
means there is no multicollinearity (Sujarweni, 2019).

. Heteroscedasticity Test

The heteroscedasticity test aims to check whether in the regression model
there is an inequality of variance from the residuals of one observation to
another. If the variance from the residual is constant from one observation
to another, it is called homoscedasticity and if it is different it is called
heteroscedasticity. A good regression model is homoscedastic or does not
have heteroscedasticity. Detecting symptoms of heteroscedasticity can be
done using the Park Glejser method (Sujarweni, 2019), if the probability
value is greater than 0.05, then it can be ensured that the model does not
contain elements of heteroscedasticity.

. Auto-correlation Test

The auto-correlation test aims to test whether in a linear regression model
there is a correlation between the residuals in period t and the residuals in
period t-1 (previous). A good regression model is a regression that should
be free from auto-correlation and one of the method that can be used to test
the auto-correlation is Breusch-Godfrey Serial Correlation LM test
(Abdulhafedh, A., 2017). The LM test is particularly useful because it is not
only suitable for testing for temporal autocorrelation of any order, but also

suitable for models with or without lagged dependent variables.
LM =(n—i)R?

LM = Lagrange multiplier test statistic

n = number of observations in the dataset

i = order of the autocorrelation

R? = unadjusted R? statistic (coefficient of determination) model

1)

e If the Prob(Chi-square) < 0.05, failed auto-correlation test.

e If the Prob(Chi-square) > 0.05, pass auto-correlation test.
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The Impulse Indicator Saturation (11S) method in EViews is used to
detect and control for outliers. To handle the structural breaks in the data, 11S
employs dummy variables for the relevant periods. Detecting and isolating
outliers enables the model to pass normality tests, given that such outliers are
typically triggered by specific events affecting those periods. The Augmented
Dickey—Fuller (ADF) test is used to assess the stationarity of a time series by
testing for the presence of a unit root, particularly in studies involving multiple
variables with diverse characteristics. Using non-stationary data carries the risk

of leading to spurious regression.

3.5.2. Partial t-Test and Simultaneous F-Test
The partial t-Test will be used to examines whether each individual
independent variable has a significant effect on the dependent variable. The t-
Test assess the significance of the regression coefficient of the individual
independent variables, with the hypothesis statement and the formula below:
Ho: Bi=0
Ha: ﬁ] 75 0
Bi
t = =
SE(5;)
t = t-statistic
f; = estimated regression coefficient
SE(f;) = standard error of the coefficient 2

e |f the p-value < 0.05, the independent variable is significant.
e |f the p-value > 0.05, the independent variable is insignificant.
The purpose of simultaneous F-test examines whether all independent variables
together significantly affect the dependent variable. Hypothesis statement and
the formula below:
Model example: Y = fo + f1X1 + [2X2 + f3X3
Ho:  p1=p2=p3=0 (no variables affects Y)
Hi:  (at least one coefficient is not equal to zero)

N SSR/k
F = SSE/(n—-k—1)

R? = coefficient of determination
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k = number of independent variables
n = sample size 3)

e If the Prob(F-statistic) < 0.05, the model is significant.
e |f the Prob(F-statistic) > 0.05, the model is insignificant.

3.5.3. F-Test Two Sample for Variances
A Two-Sample F-Test for Variances is a statistical test used to validate
whether two groups have the same variance. The F-test can be two-tailed or
one-tailed depending on the purpose of the test. While one-tailed is one
direction, to show variance from the first population was either greater or less
than the second population variance. A two-tailed tests the alternative

hypothesis that the variances are not equal.

2
&
P’
32
s2 = variance of Group 1
s% = variance of Group 2 (4)

e |Ifp<0.05, variances are different (difference between the two groups).

e |If p>0.05, variances are equal (no difference between the two groups).

3.5.4. Welch t-Test
A Welch t-test also known as unequal variances t-test, is a statistical test
used to compare the means of two groups when their variances are not equal.
The Welch t-test is commonly used to compare two samples of two groups
populations regardless whether the two samples had equal or unequal variances.

.¥| Xg

I ad ]
| & 5
! >
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X, = mean of Group 1

X, = mean of Group 2

s2 = variance of Group 1

s2 = variance of Group 2

n, = sample size of Group 1

n, = sample size of Group 2 (5)

47



o If |tstatl > teriticat, then reject Ho or if p < 0.05, mean variances are
different (difference between the two groups).
o If |tstat| < teriticar, then fail to reject Ho or if p > 0.05, mean variances are

equal (no difference between the two groups).

3.6. Research Procedure

The research procedures conducted aim to analyze IMAS financial
performance through data analysis and to assess the association between the
dependent variable such as IMAS Profitability and Stock Return againts
multiple independent variables such as financial performance, financial ratios
and macroeconomic variables. This study use statistical procedures that are
primarily econometrics-based method using the Ordinary Least Squares (OLS)
regression with Classical Asumption Test, partial t-Test and F-test as

significance test, F-test Two Sample, Welch t-Test for variances of two groups.
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Figure 3.2. Research Procedure
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The first section of this research is to conduct descriptive statistics
analysis after all the required data variables were collected, then constructed a
regression model to study the determinants of IMAS Profitability and Stock
Return. To validate the regression models, OLS classical assumption tests were
conducted, using normality test, heteroscedasticity test, multicollinearity test,
and auto-correlation test. Variables in each regression model were tested to
detect any violations of OLS assumptions, then significance tests were
performed to assess the significance of the relationship between the
independent and dependent variables formulated in the research questions. The
results of the significance test are analyzed to test the hypothesis and to
evaluate the significance of the independent variables and the models.

The second section of this study aims to examine the differences between
the two sample data, specifically to analyze the differences in IMAS
Profitability and Stock Returns before and after the implementation of
government policy supporting EV. The data is divided into 2015-2020 period
(pre-EV policy) and 2021-2025 period (post-EV policy), then Two-Sample F-
Test and a Welch t-Test are performed to evaluate the variances of the two data
samples and assess potential differences in sample means.

The third section of this study aims to analyze IMAS financial
performance, financial data were collected from company financial reports and
evaluated to calculate financial ratios. These ratios were analyzed using
DuPont framework to understand the drivers of IMAS financial performance.
As part of the scope of this study and consistent with the previous research
framework diagram, only several independent variables from financial ratios
are used in the correlation testing: Leverage represented by Debt to Equity
Ratio (DER), Liquidity represented by Current Ratio (CR), and Activity
represented by Total Asset Turnover (TATO). As for the macroeconomics
data, independent variables used are Economic Growth, Inflation, Bl Rate, FX
Rate (USD/IDR), Oil Price, and Market Return. This research also utilizes
several tools commonly used in financial and quantitative analysis to support
the accuracy and effectiveness of data analysis, such as: Microsoft Excel and

EViews v.14 for data computation and regression analysis.
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CHAPTER IV
FINDINGS, ANALYSIS & DISCUSSION

4.1. Fundamental Analysis

4.1.1. Financial Statement Analysis

From the period 2015 to 2025, PT. Indomobil Sukses Internasional, Thk.
(IMAS) demonstrated substantial balance sheet growth during 2015-2025.
Total assets increased from 24.9 trillion in 2015 to 78.5 trillion in 2025,
indicating significant business expansion. This growth was primarily financed
by liabilities, which rose from 18.2 trillion to 62.5 trillion over the same period.
Current liabilities increased steadily, reflecting greater short-term financing
needs, while non-current liabilities expanded considerably after 2022,
suggesting increased long-term borrowing. Equity also strengthened from 6.7
trillion to 16.0 trillion, indicating retained earnings accumulation and improved
shareholder value. Overall, IMAS exhibited strong asset growth, although the
increasing reliance on debt highlights the importance of maintaining financial

leverage and solvency at sustainable levels.

Table 4.1. IMAS Balance Sheet (in Trillion IDR)

Balance Sheet 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
ASSETS 249 | 25.6 | 32.0 | 41.0 | 44.7 | 484 | 51.0 | 574 | 629 | 67.6 | 78.5
LIABILITIES 18.2 | 189 | 22.7 | 30.8 | 353 | 35.7 | 38.2 | 43.3 | 47.4 | 51.6 | 62.5
CURRENT

13.0 | 126 | 163 | 215 | 213 | 240 | 26,5 | 30.2 | 288 | 27.4 | 350
LIABILITIES
NONCURRENT

51 6.3 6.4 93| 140 | 11.7 | 116 | 13.0 | 186 | 242 | 27.4

LIABILITIES
EQUITY 6.7 6.7 9.3 | 10.2 9.4 | 12.7 | 128 | 142 | 155 | 16.0 | 16.0

Source: IMAS Annual Report

IMAS net sales generally increased from 19.5 trillion in 2015 to 30.5
trillion in 2025, reflecting business growth and recovery following the COVID-
19 pandemic after experiencing stagnant conditions in 2017 to 2018. COGS
also rose slowly but the company was still able to maintain stable gross profit
margins during this period, even in conditions of high business competition.

Operating profit improved significantly from 1.0 trillion in 2015 to 2.8 trillion
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in 2024-2025, indicating enhanced operational efficiency. However, net
income remained volatile, with losses recorded in several years especially
during COVID-19 pandemic before turning positive in 2023-2025. Overall,
IMAS demonstrated revenue growth and stronger operating performance, but

profitability especially the bottom-line remained vulnerable to cost pressures.

Table 4.2. IMAS Income Statement (in Trillion IDR)

Income Statement 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
NET SALES 195 | 181 | 150 | 154 | 179 | 152 | 19.2 | 256 | 289 | 29.3 | 305
COGS 16.8 | 154 | 124 | 123 | 145 | 119 | 155 | 204 | 23.0 | 233 | 243
GROSS PROFIT 2.6 2.7 2.7 31 34 34 3.7 5.2 5.9 6.0 6.2
OPERATING

-16 | -1.7 | -21 | -1.7 -1.8 -26 | -24 -3.2 31| 32| -34
EXPENSES
OPERATING PROFIT 1.0 1.0 0.6 14 1.6 0.8 13 2.0 2.8 2.8 2.8
NET INCOME 01| 00| -03| -0.1 0.1 -0.7 | -0.3 0.6 0.8 0.4 0.2

Source: IMAS Annual Report

Despite the decline in national vehicle sales during the COVID-19
pandemic and slower growth from 2023 to 2025, the company successfully
recorded higher revenue growth. Total IMAS revenue were dominated by
automobiles (60%) including service and parts, followed by fuels & energy
business (15%), car rental & logistics (11%), financial service (7%) and smaller
revenue from other businesses. IMAS has established strategic policies and
business development in harmony to supports the company’s long-term goal.

The company supports government policies in encouraging growth of
electric vehicle industry by participating in marketing, developing and
presenting electric-based vehicles at affordable price. The company’s strategic
policy is formulated by the precautionary principle, the company continues to
develop electric vehicles parallel with other businesses, like logistics,
transportation, energy, etc. Over the years, the company face unstable global
economy due to COVID-19 pandemic, economy challenges and geopolitical
tensions. Therefore, the company regularly evaluate their strategy, continue to
execute the plan while monitoring the operational cost management and prepare

funding required by various businesses and the expansion plans.
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Gross Profit Margin of PT. Indomobil Sukses Internasional, Thk. are
stable, this indicates resilient result but not significantly improving for the past
5 years, suggest limited efficiency gains. Operating Profit Margin shows better
upward trajectory, rising from 6% to 9%, reflecting improved operational
efficiency. However, Net Profit Margin remained volatile, turning negative in
several years and reaching its lowest point of -4% in 2020 due to the COVID-
19 pandemic. The recovery of NPM to positive levels after 2021 suggests
improving profitability, although bottom-line performance remains relatively

low compared to gross and operating margins.

Financial Performance
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Figure 4.1. IMAS Financial Performance
Source: IMAS Annual Report

IMAS exhibited fluctuating cash flow performance during 2015-2025,
the company generated strong operating cash flow in 2019 and 2020, a
consistent decline since 2021 and reaching low levels in 2023-2024 suggests
weakening internal cash generation, likely due to rising costs, working capital
pressures, and possible additional EV related activities. Investing cash flow was
predominantly negative, reflecting continuous capital expenditures and
investments to support business expansion. Financing cash flow fluctuated
significantly, suggesting changes in borrowing and funding strategies over time.
Consequently, net changes in cash varied from year to year, with strong

increases in 2025.
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Negative investing cashflows may indicate capital expenditures to
capture new opportunities, though these investments have not yet produced
immediate returns. To support this expansion, the company has relied more on
external financing since 2022, increasing its exposure to macroeconomic
variables such as interest rates, exchange rate volatility, and inflation. As a
result, net cash flow turned negative in 2023 and 2024, signaling emerging
liquidity pressure. Overall, IMAS is strategically positioning itself within the
EV transition, this shift has led to cashflow constraints and financial risk.

Table 4.3. IMAS Cashflow Statement (in Trillion IDR)

Cashflows 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Operating Activities 0.8 0.1 -0.6 -2.2 3.5 3.5 2.4 1.9 -0.4 0.5 2.0
Investing Activities -1.0 -1.3 -1.1 -3.2 -1.2 -1.2 -1.4 -2.3 -3.0 -2.2 -3.3
Financing Activities 0.4 1.5 1.5 53 -0.8 -0.8 -1.0 2.0 2.4 14 4.0
Net Increase in Cash 0.2 0.3 -0.3 -0.2 1.4 14 0.0 1.6 -1.0 -0.3 2.8

Source: IMAS Annual Report

4.1.2. Financial Ratio Analysis

The profitability performance of PT Indomobil Sukses Internasional Thk.
over the 2015-2025 period demonstrates fluctuation follows the global economy
dynamics, a gradual recovery post pandemic followed by stabilization amid

industry transformation to Electric Vehicle.

Profitability Ratio (Ross, 2012):

Adding the drop of ROE in 2016, the company experienced negative
profitability in 2020-2021, with ROE declining to -5% and -2%, reflecting the
adverse impact of economic disruptions and weakened automotive demand
caused by COVID-19 pandemic. Post pandemic, profitability improved
significantly in 2022-2023, as ROE increased to 4% and peaked at 5%, while
ROI and ROA also turned positive, indicating enhanced efficiency in utilizing
equity and assets. Nevertheless, a decline in ROE to 2% in 2024 and 1% in 2025
as well as slight reductions in ROI and ROA indicate that profitability remains
relatively modest and susceptible to external pressures. These fluctuations may

be attributed to macroeconomic factors such as rising interest rates, exchange
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rate volatility, and inflation, as well as the high capital requirements associated
with EV related investments. Overall, while PT. Indomobil Sukses
Internasional, Thk. has shown signs of profitability recovery, but its financial
performance remains constrained, highlighting the challenges of sustaining

returns during rising competition and transition toward electrification.

Profitability Ratio
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Figure 4.2. IMAS Profitability Ratio
Source: IMAS Annual Report

Liquidity Ratio (Subramanyam, 2009):

The liquidity position of PT. Indomobil Sukses Internasional, Tbk. over
the 2015-2025 period shows gradual improvement, although it remains
relatively constrained. Current Ratio fluctuated between 0.7 and 1.0, suggesting
that current assets were generally insufficient to fully cover current liabilities.
The ratio remained below the conventional benchmark of 2.0, reflecting a
relatively tight working capital position. Current Ratio increased from 0.7 in
2021 post pandemic to 1.0 in 2024, indicating a slow recovery in the company’s
ability to meet short-term obligations, yet still reflecting a borderline liquidity
position. Similarly, the Quick Ratio remained stable at 0.6 for most of the period
before rising to 0.8 in 2024, suggesting limited availability of highly liquid
assets excluding inventory.

Meanwhile, the Cash Ratio remained the weakest liquidity measure,

consistently low at around 0.1-0.2. Highlighting minimal cash reserves relative

54



to current liabilities, this indicates a strong dependence on inventory turnover,
receivable collection, and operating cash flows to meet short-term obligations.
Despite some improvement, the company continues to face tight liquidity
conditions, likely driven by high working capital requirements and significant
capital expenditures associated with the transition toward EV initiatives.
Liquidity position is sensitive to macroeconomic factors such as interest rate
increases and exchange rate volatility, which may increase financing costs and
pressure in the short-term cash availability. Overall, while PT. Indomobil
Sukses Internasional, Tbk. shows signs of liquidity improvement, but its short-
term financial flexibility remains limited, emphasizing the need for careful cash

and working capital management during its strategic transformation.

Liquidity Ratio
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Figure 4.3. IMAS Liquidity Ratio
Source: IMAS Annual Report

Activity Ratio (Ambarukmi, 2017):

The activity or efficiency ratios of PT. Indomobil Sukses Internasional,
Tbk. over the 2015-2025 indicate mixed efficiency performance amid its
strategic transition. Total Asset Turnover (TATO) stable around 0.4 in the past
few years, suggesting average asset utilization. In contrast, Inventory Turnover
showed a declining trend after 2022, falling from 4.3 to 2.8 in 2025, may
indicates slower inventory movement. Additionally, the Average Collection

Period increased significantly, reached the peak of 61 days in 2024 before
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declining to 54 days in 2025, reflecting slower receivables collection and
potential pressure on working capital.

These trends suggest that while the company has made moderate progress
in utilizing its asset base, operational efficiency has weakened particularly in
inventory and receivables management. This condition may be influenced by
the transition toward EV related business segments, which typically involve
longer production cycles and higher inventory reserves, shifting product mix,
demand uncertainty, as well as macroeconomic factors such as inflation and
weakening consumer purchasing power. Overall, the efficiency performance
highlights growing working capital challenges that could further constrain
liquidity and cash flow (Putri et al., 2016).

Activity Ratio
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Figure 4.4. IMAS Activity Ratio
Source: IMAS Annual Report

Solvency Ratio (Ross, 2012):

The solvency position of PT. Indomobil Sukses Internasional, Thk. over
the 2015-2025 indicates a consistently high and increasing reliance on debt
financing. The financial leverage ratio peaked at 4.9 in 2025 reflecting high
value capital invested in assets compared to shareholder equity. The Debt-to-
Equity Ratio (DER) follows the same pattern, after increased to 3.8 in 2019, it
grow steadily and peaked again at 3.9 in 2025. This pattern reflecting a growing
proportion of debt relative to shareholders equity. The Debt-to-Asset Ratio
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(DAR) remained flat at around 0.7-0.8, indicating that the majority of the
company’s assets are financed through liabilities.

This trend suggests that the company is operating with a high leveraged
capital structure, which may support its aggressive investment strategy,
particularly in response to the capital-intensive transition toward EV
technologies. However, such high leverage also exposes the firm to significant
financial risk (Yetti et al., 2025), especially under unfavorable macroeconomic
conditions such as rising interest rates and exchange rate volatility, which can
increase debt servicing costs. Overall, while the company is leveraging external
financing to support strategic growth, its elevated debt levels highlight the
importance of prudent financial management to mitigate solvency risks during

the EV transition and economic uncertainty.
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Figure 4.5. IMAS Solvency Ratio
Source: IMAS Annual Report

P/B Ratio and P/E Ratio:

The market-based performance of PT Indomobil Sukses Internasional,
Tbk. over the period 2015-2025 demonstrates significant volatility. The
Earnings per Share (EPS) fluctuates considerably, reflecting unstable
profitability driven by cyclical industry conditions and external shocks such as
the COVID-19 pandemic. Consequently, the Price-to-Earnings (P/E) ratio

exhibits extreme variations and becomes less reliable during periods of negative
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earnings. Meanwhile, the Price-to-Book (P/B) ratio shows a declining long-term
trend, indicating weakening investor confidence and limited value creation.
Overall, the company’s valuation reflects cautious market expectations,
likely influenced by ongoing structural transitions, including investments in EV
and exposure to macroeconomic uncertainties. Concerns remain regarding the
company’s long-term growth prospects and asset efficiency linked to the
capital-intensive nature of the transition toward EV sustainable market, which
requires substantial investment with delayed returns. Additionally,
macroeconomic factors such as interest rate increases, inflation, and exchange

rate volatility may further influence investor perception and valuation.
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Figure 4.6. IMAS P/B and P/E Ratio
Source: IMAS Annual Report

Dividend Policy Ratio:

The dividend policy of PT. Indomobil Sukses Internasional, Thk. over
the 2015-2025 reflects a transition from constrained distributions to a more
normalized payout structure. In 2020-2021, the company recorded negative
dividend payout ratios -3% and -6%, in line with its net losses, indicating limited
capacity to distribute earnings. However, as profitability recovered in 2022-
2023, the dividend payout ratio turned positive before rising to 17% in 2024 and
12% in 2025. This upward trend suggests a stronger commitment to
shareholders value return as earnings stabilized. The dividend yield remained

low but stable, reflecting a cautious dividend policy. Earnings are likely retained
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to fund capital-intensive investments and support long-term growth. Dividend
decisions may also be influenced by the macroeconomic factors. Overall, the
company balances shareholder returns with preserving funds for future

expansion and industry transformation.
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Figure 4.7. IMAS Dividend Policy Ratio
Source: IMAS Annual Report

4.1.3. DuPont Analysis
DuPont Analysis (Soliman, 2008) is a method used to break down Return
on Equity (ROE) into its core components to better understand what drives a

company’s profitability.
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Figure 4.8. DuPont Model
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The revenue and income trends of PT. Indomobil Sukses Internasional,
Tbk. over the 2015-2025 period reflect a recovery phase after COVID-19
pandemic followed by a noticeable slowdown in automotive market. The
company experienced a significant contraction in revenue in 2020 (-18%)
before rebounding strongly in 2021 and 2022 with growth rates of 26% and
33%, respectively. However, revenue growth de-accelerated to 1% in 2024 and
4% in 2025, indicating a plateau in top-line expansion. This volatility is also
reflected in net profit margins, which improved from negative levels in 2020-
2021 to a peak of 3% in 2023, before declining to 1% in 2024 and 2025. These
trends suggest while the company successfully recovered from earlier losses and
benefited from post-pandemic rising demand and operational improvements, its
profitability remains relatively thin and unstable.

In 2025 operating profit margin stood at 9%, which is indicates
improvement compared to the pre-pandemic period, however financial charges
eroded 93% earnings before tax. Financial charges are the total costs that an
individual or company must pay for borrowing money or using a credit facility.
The slowdown Net Profit Margin (NPM) to 1% in 2025 may be attributed to
rising costs, competitive pressures, and the capital-intensive investment.
Additionally, macroeconomic factors may have further impacted both demand
and cost structures. Overall, the financial performance of the company indicates
a condition that is less sustainable, highlighting ongoing challenges in
maintaining growth and profitability during industry transformation.

Despite the growth of asset, Asset Turnover also impact the profitability
in the case the company is unable to utilize asset compared to the revenue, which
reflected in 2025. TATO has remain flat at 0.4 over the past few years,
indicating less effective asset utilization relative to the revenue generated.
Meanwhile in 2025, fixed assets grew moderately at 14%, current assets grew
more aggressively at 19%, as indicated by increases in inventories. Inventory
increased by up to 29% compared to the previous year, days of inventory
increase up to 130 days in 2025. During that time EV were largely imported, it

was necessary to maintain adequate inventory levels to meet market demand.
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Cash and equivalents also surged by 85%, likely due to an accumulation of cash
derived from loans.

In 2025, the equity multiplier of IMAS from the total asset vs total equity
reached 4.89, was the highest in the study period, this shows that the company
finances most of its assets using debt. DuPont model ROE formula of Net Profit
Margin 1% x Asset turnover 0.4 x Equity Multiplier 4.89, indicates a low
shareholder return and also carried associated risks which require in-depth
examination based on the structure of its formation. This is indicated by a low
net profit margin, low asset utilization, and a high equity multiplier. ROE is not
supported by operational efficiency or rapid asset turnover, but rather from
significant debt leverage. The company faces high financial risk regarding
solvency, where a slight decline in sales or profit margins could threaten its
viability, given its slow asset turnover and substantial interest expenses and debt
obligations. The results of this DuPont analysis are consistent with regression

findings indicating that a high DER gives downward pressure on ROE.

Table 4.4. IMAS Revenue & Income Trend

Trend 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Revenue Growth -7% -17% 2% 16% 4% -18% 26% 33% 13% 1% 4%
Net Profit Margin 0% -2% 0% 1% 1% -4% -1% 2% 3% 1% 1%

Source: IMAS Annual Report

There are almost no public companies similar to PT. Indomobil Sukses
International, Thk. (IMAS) within Indonesian automotive industry. The most
similar is PT. Astra International, Thk. (ASII), although they are actually
different from the business segments point of view. IMAS demonstrates
significantly weaker profitability, as reflected in its lower and more volatile net
profit margins, which only turned positive after 2021 and remained modest
relative to ASII consistent strong margins.

From an efficiency standpoint, IMAS is underperforms, with lower Total
Asset Turnover compared to ASII, indicating less effective utilization of assets
in generating revenue. IMAS also exhibits substantially higher financial
leverage, with its Debt-to-Equity Ratio (DER) exceeding 3.0, compared to ASII
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relatively conservative level below 1.0. This suggests that IMAS relies heavily
on debt financing to enhance its ROE and the overall ROE is not driven by
strong operational performance, but rather supported by elevated leverage,
which increases financial risk.

In contrast, ASII achieves higher and more stable ROE through a
balanced combination of solid profitability, efficient asset utilization, and
moderate leverage. These findings indicate that while IMAS is undergoing a
strategic transition, potentially linked to investments in the EV, its current
financial performance remains structurally weaker and more vulnerable to
macroeconomic pressures such as rising interest rates and exchange rate
volatility. DuPont Analysis highlights that IMAS ability to generate shareholder
returns is constrained by operational inefficiencies and thin margins, with
leverage acting as the primary, yet riskier, driver of its ROE compared to ASII.

Similar result to the study from (Hendrawati et al., 2024).

Table 4.5. IMAS & ASII Ratio

Stocks Ratios 2020 2021 2022 2023 2024 | 2025
IMAS Profitability: Return on Equity (ROE)* -5% -2% 4% 5% 2% 1%
IMAS Return on Asset (ROA) -1% -1% 1% 1% 1% 0%
IMAS Liquidity: Current Ratio* 0.8 0.7 0.8 0.9 1.0 0.9
IMAS Leverage: Debt to Equity Ratio (DER)* 2.8 3.0 31 31 3.2 3.9
IMAS Debt to Asset Ratio (DAR) 0.7 0.7 0.8 0.8 0.8 0.8
IMAS Activity: Total Asset Turnover (TATO)* 0.3 0.4 0.4 0.5 0.4 0.4
ASII Profitability: Return on Equity (ROE)* 10% 12% 17% 18% 16% | 14%
ASlI Return on Asset (ROA) 5% 7% 10% 10% 9% 8%
ASII Liquidity: Current Ratio* 1.5 15 15 1.3 1.3 1.2
ASII Leverage: Debt to Equity Ratio (DER)* 0.7 0.7 0.7 0.8 0.7 0.7
ASII Debt to Asset Ratio (DAR) 0.4 0.4 0.4 0.4 0.4 0.4
ASII Activity: Total Asset Turnover (TATO)* 0.5 0.6 0.7 0.7 0.7 0.6

Source: IMAS & ASII Annual Report

4.1.4. Data for Hypothesis Testing
Figure 4.9. below shows a chart of the macroeconomic 44 quarterly data
combined both internal and external factors as independent variables, from 2015

to 2025 used for the hypothesis testing analysis.
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Macroeconomic Variables

e FX Rate Eco Growth Leverage (DER)

Activity (TATO) Liquidity (CR) e=====|nflation

e [Vlarket Return e B| Rate @ Ol Price

Figure 4.9. Macroeconomic Variables

4.2. The Effect of Financial Performance on IMAS Profitability

To investigate the real drivers of IMAS profitability, a multiple
regression analysis with 44 quarterly data was conducted with IMAS
profitability as dependent variable in the study and financial ratios as
independent variables. The first regression equation model tested the
significance and influence of the selected financial factors on the level of IMAS
profitability, profitability metric used in the model is Return on Equity (ROE).
The following group of hypotheses addressed by the first model are:
e Hila: Leverage (DER) negatively affects profitability.
e H1b: Liquidity (CR) positively affects profitability.
e Hlc: Activity (TATO) negatively affects profitability.

4.2.1. Lagged Dependent Variable
Previous-quarter ROE was added as lagged dependent variable using the
formula Y1 in the first regression model to capture profitability persistence
over time, since current profitability may be related to the company’s previous-
quarter profitability. For each quarter, Y1 equals the ROE observed in the
immediately preceding quarter. To obtain the lagged value for the first sample
observation (Q1 2015), the ROE for Q4 2014 was used. Therefore, although
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the main study period begins in 2015Q1, Q4 2014 data was required solely to
construct the lagged dependent variable and maintain the total 44 usable
observations. The purpose of first regression model is to examine the
relationship between the actual financial performance rather than changes in
those variables, using the level data preserves the economic interpretation of
ratios such as DER, CR, and TATO. Stationarity was still considered to ensure
that the regression did not produce a spurious relationship, but transforming the
variables would change the interpretation from the relationship between levels

to the relationship between changes.

4.2.2. Classical Assumption Test
After previous-quarter ROE (Y1) was added as lagged dependent
variable, the first regression model results improved, passed the
heteroscedasticity and auto-correlation test. The expected result is to track past
outcome and modelling momentum of the regression model.
1. Normality Test (Jarque-Bera):
Normality Test using Jarque-Bera was performed, shows the result of
probability 0.99 > 0.05 which means the data is normally distributed.
Depandent Varniable: ROE
Meathod: Least LArEes
Date: DBZ426 Time: 23:14

Sample: 201501 202504
Included cbaarvations: 44

Variable Coefficiant Sid. Error 1-Statistic Prob.
C 8045320 3485672 2308111 0.6
DER -2.421187 0.748832 -3.228986 0.0025
CR 1D5E13S 2.B6E6ETE 0.0206248 0.9836
TATO -1 350801 1.968514 -0.686300 0.4966
LAGROE D.EO3542 0.09B645 B.145823 D 000
R-zquared 0UB40T21  Mean dependent var 0.172500
ﬁ.déustad R-soquared 003671 5.0 dependent var 2929230
S.E. of reqgreasion 1843621 Akalke info criterion 4. 167385
Sum squaned raskd 132 5586 Schwarz criterion 437073
Log likelihood -86.68566 Hannan-Quinn criter. ?.gg%gg

-stafistic 17.36T66  Durbin-Watson stat
Prob(F-statistic) 0000000

Saries: Residuals
8 e Sample 201501 202504
Observations 44

8 Mean -9.08e-16

Madian 0.150226
s Maximum 4.715157
4 ) Minimum -4.136228

Std. Dawv. 1. 785778
a Skewnass 0.047430
o Kurtosis 29717
L — — Jarqua-Bera 0L017965
o —| |_| Prabability 0.931058

4 3 2 A 0 1 2 ] 4 5

64



2. Multicollinearity Test (VIF):

Variance Inflation Factors
Date: DRIZ4/26 Time: 23:15
Sampla: 201501 202504
Included cbearvations: d4

Coefficient  Uncentared  Centared
vIF VIF

Wariable ‘Wariance
C 12.14991 157 _2B33
DER 0.562248 73.20403 1.077E23
CR B.217833 TR12233 1.023572
TATO 3875048 5.35BE14 1.046984
LAGROE 0.00973 1.056T04 1054865

Multicollinearity test was performed using the Variance Inflation Factor
(VIF) to measure the amount of multicollinearity in the multiple regression
variables. The result shows that all predictors in the first regression model
are < 10.00 which is the acceptable benchmark for level of multicollinearity,
this test indicate that multicollinearity was not present among the variables
and the regression model satisfied the normality of OLS assumption.

3. Heteroscedasticity Test (Glejser):

Hateroskadasticity Test: Glejser
Mull hypothessa: Homoskedasticity

F-statistic 0 162552  Prob. F(4,30) QLadE
Obs*H-squarad 0.BDEEEZ  Prob. Chi-Sgquaredd
Scalad explamed 55 0.BE3612  Prob. Ghi-Squara{4d 055
Tast Equation:
Depandant Yanable: ARESID
Mathod: Least Squares
Date: DB/24726  Time: 23:15
Sample: 201501 202504
Included chaarvations: d4
Variable Coefliciant Sad. Error 1-Statistic Frob.
C 1.TERSET 2.003084 D0.833432 0.3824
DER -0 2BE464 0.430802 -0.692549 04926
CRH 0. FR38E0 1.647378 0.431966 0.6325
TATO -0.333418 1.131236 -0.294738 0.7658
LAGROE o.011272 0.056688 0.138343 08434
A-sgquared 0018370 Mean dependeant var 1.413915
Méustad R-sguared -0.0B2300 5.0, degendent var 1.018386
5.E. of regression 1058464  Akaike Info critarion 3.060049
Sum squaned resid A43.7T612  Schwarz criterion 3. 262708
Lo likelihood -62 32107  Hannan-Quinn criter. 3.135238
F-statistic 0.1B2552 Durbin-Watson stat 2334159

Probi F-statistic) 0.8460B3
Heteroscedasticity was performed using Glejser method, shows the result of
Probability Obs*R-squared: 0.9373 > 0.05, meaning there is no

heteroscedasticity and the model was accepted.

4. Auto-correlation Test (Breusch-Godfrey Serial Correlation LM test):
Auto-correlation test was performed using Breusch-Godfrey Serial
Correlation LM test. The result shows regression model passed the auto-
correlation test (Probability Obs*R-squared: 0.9540 > 0.05).

65



Breusch-Godfrey Serial Correlation LM Test:
Mull hypothests: Mo serial correlation at up 1o 1 lag

Prob. F(1,38)
Prok. Chi-Square{1)

F-statistic
Obs*RA-squared

Tast Equation:

0.DO2ETT
0.DOE3EE1

Oepandent Variabls: RESID

Mathod: Least

res

Date: DB/24/26 Time: 2316
Sample: 201501 202504

Included coservations: 44 _
Presampla missing value legged residuals ss fo zam.

Variable
C
DER
CR
TATO
LAGHROE
RESIDY-1}
R-zquered
ﬁ.déustad R-squared
5.E. of regreasion
Sum squarned resid
Log likelinood

-statistic
Prob(F-statistic)

Coefliclant

0026004
-0.DD2518
-0.DB2ET
-0.017856

0.DOFEE2
-0.011184

0.DD00OTE
-0.131483

Sid. Error  t-Statistic
3.568487 0.007345
0.761055 -0.003309
2.823821 -0.006244
2022078 -0.003838480
0.123832 0.031724
0.208512 -0.053636
Maan dependent var
5D rit war

Algike Info critarian
Schwarz criterion

Hannan-CQuinn criter.
Durbin-¥Watson stat

oooo

Eﬁ oo
3;

i

== B e =i

&
F:
g

4.2.3. Independent Variable Significance with Partial t-Test

Significance Partial

t-Test was performed for each

individual

independent variables, the p-value of each independent variables as follows:
e DER prob: 0.0025 < 0.05; means DER negatively affect ROE.
e CR prob: 0.9836 > 0.05; means CR does not affect ROE.
e TATO prob: 0.4966 > 0.05; means TATO does not affect ROE.
e LAGROE prob: 0.000 < 0.05; means LAGROE positively affect ROE.

Dapandant \Wariabde: ROE

Meathod: Laast res

Date: OB24/26 Time: 23:14
Sample: 201501 202504
Included chaarvations: 44

Variable

[
DER
CR
TATO
LAGROE

RA-squared
Adéusted Ri-souaned
5.E. of regression
Sum squaned rasid
Lo likelinood
F-ztatistic
Prob(F-statistic)

Coafficiant

-2 421187
0058135
-1.350801

OBDEE42

0B40T21
0 B603ET1
1.843621

Std. Error  1-Statistic
3485672 23011
0.748832 -3.228988
2. BEEEFE 0.0206238
1.86B514 -0.686300
0.088645 B.145823
Mean degendent var
5.0, anit war
Akalke Infe critarion

Schwarz criterion

Hannan-Quinn criter.
Durbin-Watson stat

The regression results indicate that high leverage (DER) has a negative and

significant effect on profitability (ROE), suggests that an increase in leverage

is associated with lower profitability. The DER coefficient indicates 1.0

increase in DER is associated with about a 2.42 decrease in ROE. Low liquidity

(CR) has a positive but insignificant effect on profitability, this may occur due

to improvements in short-term liabilities, but has not yet significantly impacted

profitability. Low activity ratio (TATO) also has a negative but insignificant
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effect on profitability, the influence of these variables on company profitability
can be influenced by many other factors, with different research results
(Rompas et al., 2023). Investor may view an increase in debt as a risk of default,
while an increase in liquidity represent the ability to manage assets and debt
optimally. The lagged dependent variable (LAGROE) is positive and highly
significant, this confirms that past profitability strongly carries over into current

periods.

4.2.4. Model Significance with Simultaneous F-Test

Model significance was tested using Simultaneous F-Test. The result
shows that the overall model is significant with probability value (F-statistic)
0.000 < 0.05, however only DER and LAGROE are individually significant.
F-statistic from Wald Joint Restriction test shows that DER, CR, TATO,
LAGROE collectively significant. Furthermore, the R-squared value of 0.640
indicates that 64% of the variation in profitability can be explained by the
independent variables included in the model.

Dependent Varable: ROE
Mathod: Least ArEs

Date: DB/24/26  Time: 23:14 Wald Test:
Sampla: 201501 202504 Equation: Untitied
Included cbsenvations: 44 Tast Statistic Value of Probabiity
Variabla Coefficiant Sid. Error 1-Statiztic Prob. E-!'ta“hc 1798788 (4, 39)
- 55063 L. 00
[+ 8045320  34BSE7Z 2308111 O.Qoeq Cnooduare . 4 -
DER -2 421187 0743832 -3.228986 0.005
[#:] 0058135 2 BEGETE  D.0J0628 09835  Nu|l Hypothesis: C{ZI=D, C(31=0, G(4)=0, C(5}=0
TATO -1.350001 1.868514 -0.686300 0ASEE  Null Hypothess Summany:
LAGROE 0.B0Eb42 0.098645 B.143823 0. 0o —
HWormalized Resiriction {= 0} Vabua Sid. Em.
A-squerad 0640721 | Mean dependant var 0172500
Méustad R-sauarsd 0.E0GE 5.0, it var 2909230 G2 -2421187  0.749832
5.E_ of regression 1.843621  Akalke Info criterion 4167885 E 3 00335 28EEETE
Sum squared resid 132 5566  Schwarz criterion 4370734 O ‘é 'é-gggggz‘ a-ﬁag
Lo likelihood | Hannan-CQuinn criter. 4243174 - .

IE-"-rgoTbsﬁ:!-tslfaﬁsﬁcl I!I?D-DSBD?DEDDE Durbin-Watson stat 1997678 pacrictions are knear in coafficients.

4.2.5. Result Analysis & Discussion

Initially, the diagnostic results of the baseline model indicate evidence of
serial correlation and failed the heteroscedasticity as well as the auto-
correlation test, suggesting that the current specification did not fully capture
the time-dependent behavior of quarterly ROE. Based on this diagnostic, ROE
(Y1) was introduced as a lagged dependent variable. This specification is also
economically justified because corporate profitability may exhibit persistence
across consecutive quarters, as financial and operating conditions generally do

not reflected instantaneously.
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Table 4.6. Baseline vs Lagged ROE

Test Results Baseline Lagged ROE (Yt-1)
No of Observations 44 44
Normality Test (Jarque-Bera) Passed Passed
Multicollinearity Test (VIF) Passed Passed
Heteroscedasticity Test (Glejser) Failed Passed
Auto-correlation Test Failed Passed
(Breusch-Godfrey Serial Correlation LM test)
Partial t-Test (Individual Variable) None None
DER 0.3360 (-Not Sig) 0.0025 (-Sig)
CR 0.6981 (-Not Sig) 0.9836 (+Not Sig)
TATO 0.6424 (-Not Sig) 0.4966 (-Not Sig)
LAGROE n/a 0.0000 (+Sig)
Simultaneous F-Test (All Variables) 0.7505 (Not Sig) 0.0000 (Sig)
R-squared 0.0294 0.6407
Adjusted R-squared -0.0433 0.6038

Source: Author

The regression result highlights that leverage (DER) had significant
negative relation with profitability, thus hypothesis Hla is accepted. High
financial leverage correspond to the increase exposure to risk that higher short-
term expenses and higher cost of capital would result in profit reduction.
According to previous studies, improvement in liquidity (CR) contributes to
the increase of company’s profitability (Waleed, 2016). The result of the
regression shows that liquidity (CR) negatively but insignificantly affect
profitability of the company, leading to the rejection of the hypothesis H1b.

This phenomena can be explained that excessive liquid asset may also
impacting the profitability, it implies the company is unable to maximize the
use of current assets to optimize the profit. High current liabilities compared to
current asset may also increase the risks of debt default, therefore it is important
for company to maintain a certain degree of liquidity to sustain positive
profitability growth. Total asset turnover (TATO) measures how well the
company in utilizing its asset base. According to (Munawar et al., 2019), high
amount of productive assets may improve sales and positively affect

profitability. The regression result shows TATO negatively but insignificantly
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4.3.

affect profitability. This implies that changes in asset utilization efficiency do
not significantly affect the company’s profitability due to low profit margin,
inefficiency in asset utilization, and high interest expenses. Therefore
hypothesis H1c is rejected.

The lagged dependent variable (LAGROE) is positive and highly
significant, this confirms that past profitability strongly affect ROE in the
current period. The significance of the lagged dependent variable also affects
the significance of the overall model, as indicated by the F-test results. Both
DER and ROE incorporate shareholder’s equity, while TATO serves as a
fundamental efficiency component within the traditional DuPont method.

Consequently, a portion of the observed empirical relationship between
these variables may stem from mathematical interdependence rather than
purely behavioral or operational dynamics. From the perspective of broader
economic interpretation, these variables also provide tangible managerial
signals such as asset utilization efficiency through TATO and capital structure
policy through DER may influence the level of return that management can

optimize for shareholder’s ROE.

The Effect of Financial Performance and Macroeconomic Variables on
IMAS Stock Return

To understand the effect of financial performance and macroeconomic
variables on IMAS Stock Return, a multiple regression analysis with 44
quarterly data was performed using a combination of Microsoft Excel and
EViews statistical tools. As discussed in the previous section, the regression
model must not violate any of the OLS Assumptions, therefore multiple tests
were performed to validate the regression model and analyze the impact of
independent variables to IMAS Stock Return. Classical Assumption Test such
as normality, multicollinearity, heteroscedasticity and auto-correlation were
tested, to assess whether any of the key OLS assumptions are violated. The
hypothesis addressed by the second regression model are as follows:
e H2a: Leverage (DER) negatively affects Stock Return.
e H2b: Liquidity (CR) positively affects Stock Return.
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e H2c: Activity (TATO) negatively affects Stock Return.

e H2d: Economic Growth positively affects Stock Return.

e H2e: Inflation negatively affects Stock Return.

e H2f: Bl Rate negatively affects Stock Return.

e H2g: FX Rate (USD/IDR) negatively affects Stock Return.
e H2h: Oil Price negatively affects Stock Return.

e H2i: Market Return positively affects Stock Return.

4.3.1. Augmented Dickey—Fuller (ADF) Test

Initially the regression model was conducted using the original data, the
classical assumption test results indicate the model passed all the test except
the normality test. Since the normality test was failed, outlier auto-detection
using EViews Impulse Indicator Saturation (11S) was performed as robustness
check to detect and control outlier data (Hendry, D. et al., 2015). To absorb the
structural breaks, Impulse Indicators Saturation (I1S) use a dummy variable
equal to zero everywhere other than a single value of one at period t. This
indicator can be used to model single observation outlier, and is equivalent to
the @isperiod function used at the date corresponding to t (EViews blogs). The
detection and isolation of outlier data, enable the model to passed the normality
test. However, since this study employs a combination of variables with
different characteristics, there is a risk of non-stationary data.

The Augmented Dickey—Fuller (ADF) test is used to examine whether a
time series is stationary by testing the presence of a unit root and it is very
important in research where the underlying variables based on time (Mushtaqg, R.,
2011). Non-stationary data will make regression become spurious regression,
when a relationship appears significant when it actually is not. The R-squared
value can be very high even though the relationship between variables is
invalid. If the p-value is below the chosen significance level (5%), the null
hypothesis is rejected, indicating that the data is stationary and suitable for
further analysis. A growth data transformation using percentage growth rate
was performed for all macroeconomic variables and Q4 2014 was used for the

first sample observation.
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Table 4.7. ADF Stationary Test Result

Variables p-value (Before) Result (Before) p-value (After) Result (After)
DER 0.1274 Non-Stationary 0.0000 | Stationary
CR 0.1224 Non-Stationary 0.0000 | Stationary
TATO 0.0678 Non-Stationary 0.0001 | Stationary
ECO 0.0819 Non-Stationary 0.0000 | Stationary
INF 0.0071 Stationary 0.0071 | Stationary
BIR 0.0495 Stationary 0.0495 | Stationary
FXR 0.0000 Stationary 0.0000 | Stationary
OIL 0.0000 Stationary 0.0000 | Stationary
MRT 0.0000 Stationary 0.0000 | Stationary
ISR 0.0000 Stationary 0.0000 | Stationary

Source: Author

4.3.2. Classical Assumption Test

After all data become stationary, the classical assumption tests was
performed to ensure that a regression model satisfies the assumptions required
for valid statistical inference using the Ordinary Least Squares (OLS)
method. These tests evaluate whether the model is free from problems such as
normality residuals, multicollinearity, heteroskedasticity, and auto-correlation.
In the first iteration of the normality test using Jarque-Bera method, the
regression model failed with probability < 0.05.

Sample: 201501 202504
Included cbservations: 44

Variable Coefficiant S1d. Error t-Statistic Prob.

C D 148513 0332863 0.443174 06562

DER -0.480584 0.B34068 -0.588194 05603

CR O02BE132 0.8982340 D.2903586 0.7r33

TATO QoOBD2B0 0108541 0.831855 04113

ECO DO323ET 0038016 0.8330087 04123

INF 2556103 S.07707E 0.503578 06178

BIR -3 TE1508 6620181 -0.5712048 05716

FXR -2 6E1E00 2551815 -1.050942 03007

OIL 0223028 0225824 0937184 03305

MRT O.105365 1.121586 D.093943 0.9257

R-zquared 0 1B4E00  Mean dependent var 0032500

Méustad R-squared -031241 5.0, dependent var 0408112

5.E. of regreasion 0415453  Akaike info criterion 1.277824

Sum squarnsd rasid S.BEBASE  Schwarz criterion 1683321

Log likelihood -18.11212  Hannan-Quinn criter, 1. 428202

F-statistic 0855261  Durbin-Watson stat 1691280
Probi F-statistic) 0.ET2514
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Series: Residuals
Sample 2015Q1 202504
= Observations 44
16 Mean -5.6Be-17
Median -0.095144
. Maximum 1.642799
Minirwrn -0.474580
) Std. Dev. 0.368426
L Skewness 2.352326
| Kurtosis 10.28437
4
Jarque-Bera  137.8590
Probaili 0.000000
. [— ty
-0.50 026 0.00 025 0.50 0.78 1.00 1.25 1.50 1.75

Since the normality test was failed, outlier auto-detection using EViews
Impulse Indicator Saturation (I11S) was again performed as robustness check to
detect and control outlier data for the rest of the research procedure.

1. Normality Test (Jarque-Bera):
The normality test using Jarque-Bera was performed, this time the data is
normally distributed with probability > 0.05. Thus, the regression model

passed the normality test after the detection of 3 impulse observation data.

Dependent Variable: |5R

Mathod: Least Squares

Date: DEIDSZ26 Time: 21:49

Sampla: 201501 202504

Included cbaarvations: 44

Indicator Saturation: 115, 44 indicators searched over 2 blocks
3 IS vanables detacted

Variabla Coefficiant S1d. Error  t-Stetistic Praob.

[ -0.022E830 0.183066 -0.124757 09015

OER 0136007 0.531480 0.259660 D.7368

CR 0516846 0.561188 0.920987 D342

TATO -0.02T36 0.062720 -0.435528 D.666Z

ECO 00D TEE 0.021520 0221543 D.8261

INF 3.BD4400 2775372 1.370803 0.1803

BIR -3.156488 3.6714881 -0.873196 D0.3883

FXR -0_GERE4T 1.441880 -0.454533 D.6455

QL 0210771 0127017 1.659388 0107

MAT 0856045 0.648220 1.476266 01500

@EISFERIOD" 201802  1_B40142 0243241 7.565099 D00

@ISPERIOD 202004 0024268 0287743 4104243 D001

@ISPERIOD(" 202302 0920300 0.248738 3.736421 00008

R-squared 077427 Mean dependent var 0.032500

P.déustﬁd R-souared 06044 5.0 arit var 0. 408112

5.E. of regression 0226203  Akaike Info critarion 0106736

Sum squared rassd 1.56T46T  Schwarz criterion 0633883

Log likelihood 1065180 Hannan-Quinn criter, 0308328

-slatistic 9128603  Durbin-Watson stat 1. 712160
ProblF-statistic) 0000000

Saries: Residuals
T Sample 2015Q1 202504
Observations 44

Mean 2.68e-17
U Madian -0.004050
. Maximum 0.533983
Minimum -0.308286
a Std. Dev. 0.192140
Skewnass 0.670786
2 Kuttosis 3.758302
14, Jarque-Bera  4.353865
\ Prababilty  0.113389

0.3 0.2 -1 o a1 0.z o3 04 0.5
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2. Multicollinearity Test (VIF):
The multicollinearity test was performed using the Variance Inflation Factor
(VIF) to measure the amount of multicollinearity in the multiple regression
variables. The result shows that all variables in the second regression model
are < 10.00 which is the acceptable benchmark for level of multicollinearity,
this test indicate that multicollinearity was not present and the regression

model satisfied the normality of OLS assumption.

Variance Inflation Factors
Date: 0 6 Time: 21:52
Sampla: 201501 202504
Included cbaanations: 44

Cosfficent  Uncertarad Centered
Variable ‘ariance ¥IF VIF
C D.033513 28. 78566 A
DER 0. 282482 1.782243 - =
CR 0.314932 1.318168 1.318155
TATO D.003934 1.4744TE 1.264312
ECO D.000463 1.350342 1.288425
INF 7.702692 B.252228 1417114
BIR 13.06737 32.084E8 1468741
FXR 2.078307 2.018050 1.85077E
QIL 0.01M6133 1.600752 1.565781
MRT D0.4201 85 2. 282753 2 206368
@ISFERIOD{"201802 0.0591686 1.155384 1128135
@ISPERIOD{ 202004  0.088651 1.731176 1.681831
@ISFERIOD{"202302  0.0618T1 1.20E207 1.180748

Heteroscedasticity Test (Glejser):

The heteroscedasticity test was performed with Glejser method, it is used to
examine whether there is inequality of variance in the residuals (disturbance
or error terms) across different observations in a linear regression model.
The result shows the result of Probability Obs*R-squared: 0.3466 > 0.05,

meaning there is no heteroscedasticity and the model was accepted.

Heteroskedasticty Test: Glajsar
Mull hypothesis: Homoskadasticity

F-statistic 1120873

Prob. F(1
Obs*A-squared 13.31488  Prob. © ISquareHE
Scaled explained 55 11.47TET  Prob. Chi-Squara|12
Test Equation
Depandant "."anable ARESID
Mathod: Least res
Date: DBIOS26 Time: 21:52
Sampla: 201501 202504
Included chaanations: 44
Variabla Coefficiant Sid. Error - t-Statistic Prob.
[ 0265721 0.101837 2606716 0.013%
DER 0348007 0.285850 1.1754893 0.2486
CR Q.DETT34 0.312486 D.280762 0. 7808
TATO 0. DE0RE2 0.034825 -1.745248 0.0908:
ECO 001007 0.011883 D.840445 04071
INF 0426360 1.545412 -0.275893 0.7845
BIR 1.B4BATE 2012876 -0.918325 0.3655
FXR 011 TEEE 0.B02838 0. 146545 0.8844
QIL 0024138 0.07F0727 0341279 0.7352
MRT 0323510 0.360848 0.896275 0.377T0
@ISPERIOD(" 201802 -0.100376 0135444 -0.741092 04642
@ ISPERKDI" 202004 O_134EEE D1BS57E3 081227 04238
@ISPERIOD(" 202302  -0.0B53d4 0138505 0616178 0.5423
R-zguared 0302613  Mean clependantwa.r 0.141556
ﬁ.déustﬁd R-sguaned 0032657 5.0, nit war 0.128116
of regresasion 0126007  Akaike Info critarion 1.064252
Sum squarned ressd 0482210  Schwarz criterion 0.537106
Log likelihood 36.41355  Hannan-Cuinn criter. 0.868T61
F-statistic 1120073  Durbin-Watson stat 1. 905690
ProbiF-statistic) 0378137
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4. Auto-correlation Test (Breusch-Godfrey Serial Correlation LM test):
The auto-correlation test was performed using Breusch-Godfrey Serial
Correlation LM test, to check for a correlation or relationship between the
error terms (residuals) of a given time period and previous period. The result
shows regression model passed the auto-correlation test (Probability

Obs*R-squared: 0.1813 > 0.05).

Breusch-Godfrey Serial Corralation LM Test:
Mull hypothesis: Mo serial correlation at up 1o 1 lag

F-gtatistic 1268734 Prob. F(1,30) 0.2
Obs*R-squared 1. TBE65T Prob. Cli'ni-S-:luarerl
Tast Equabion:

Dependent Vanabls: AESID

Mathod: Least Squares

Diate: DEADS26 Tirme: 21:53

Sampla: 301501 202504

Included cbaanvations: 44 _

Presample missing value lagged residuals set to zero.

Variable Coefliclent Sid. Error t-Statistic Prob.

C 05603 0182800 0.085356 089325

DER -1 1 16EET 0.538228 -0. 216385 08302

CR -0_268431 Q.E0FFF2 -0.443309 D.beT

TATOD -0.005512 0.062640 -0.087997 09305

ECO -0.005386 0.021856 -0.2457 711 D.BOFS

INF 0458140 2783255 0164374 08705

BIR -0.365251 3.613823 010107 09202

FXR -0244133 1.452002 -0.168136 08676

QIL OL01E30a 0127283 0.128043 0.8989

MRT - ANTEIT 0.653783 -0.179777 08585

@ISPERIOD("20180¢ -0.166532 0283720 -0.586958 05616

@ ISPERIOD(" 202004  -0.123224 0.315882 -0.388870 0659483

@ISPERIOD(" 202302 -0.0BT551 0 258565 -0.3373M 0. 7382

RESIDY-1} 0266818 0.254626 1.126825 0.2687

A-zquared 0040606 Mean dependent var -2 GRE-T

P.déustad R-saquarned -0.375132 5.0, dependent var 01892140

5.E. of regression 0225315  Akalke Info critarion 0110738

Sum squared rassd 1523007 Schwarz criterion 0.678434

Log likelihood 1156377 Hannan-Cuinn criter. 0.3212867

F-ztatistic 0087672 Durbin-Watson stat 1. 542724
Prob(F-statistic) 0 D000E3

4.3.3. Independent Variable Significance with Partial t-Test
Significance Partial t-Test was performed for each individual

independent variables in the model. The probability result of each independent
variables towards dependent variable IMAS Stock Return (ISR) as follows:

e DER t-Stat Prob: 0.7968 > 0.05; means DER does not affect ISR.

e CR t-Stat Prob: 0.3642 > 0.05; means CR does not affect ISR.

e TATO t-Stat Prob: 0.6662 > 0.05; means TATO does not affect ISR.

e ECO t-Stat Prob: 0.8261 > 0.05; means ECO does not affect ISR.

e INF t-Stat Prob: 0.1803 > 0.05; means INF does not affect ISR.

e BIR t-Stat Prob: 0.3893 > 0.05; means BIR does not affect ISR.

e FXR t-Stat Prob: 0.6455 > 0.05; means FXR does not affect ISR.

e OIL t-Stat Prob: 0.1071 > 0.05; means OIL does not affect ISR.
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e MRT t-Stat Prob: 0.1500 > 0.05; means MRT does not affect ISR.

Dapandent Vanabls: ISR

Mathod: Least Sguares

Date: DEANDS26 Time: 21:49

Sample: 201501 202504

Included cbaansations: 44

Indicetor Saturation: IS, 44 indicators searchad over 2 blocks
3 IS variablas detactad

Variable Coeflicient Sid. Error 1-Statistic

0183066  -D.124757
0.531480 0.253660
0.561188 D0.9209487
0.062720  -D.4335528
0.021520 0.221543
2775372 1.370803
3.614881 -0.8731896
1441980 -D.464533
0127017 1.6593388
Q.648220 1.476266
0243241 7.565099
0.297743 3.104243
0248738 3.736421

A-zquared O.FredET  Mean dependent var
Méustad R-sguaned 0.EBd04d 5.0, dependent var
5.E. of regression 0226283  Akaike infe critarion
Sum squared ressd 1. 5BT4ET  Schwarz criterion
Log likelihood 1065180  Hannan-Quinn criter.
F-statistic 9126603 Durbin-Wal=on stat
ProbiF-statistic) 0000000

The partial t-Test results indicate that none of the independent variables
have a significant effect on IMAS Stock Return at the 5% significance level.
Although several variables have coefficient signs consistent with theoretical
expectations, the results suggest these financial ratios and macroeconomic
variables individually do not significantly explain variations in IMAS Stock
Returns during the study period. 1S automatically creates dummy variable and
absorbs outlier values into three @IS variables and all are significant.

4.3.4. Model Significance with Simultaneous F-Test

Model significance tested using Simultaneous F-Test, the result shows a
probability value of 0.0000 < 0.05, indicating the overall 1IS model is
significant due to three impulse indicators. The R-squared value of 0.779
indicates that 77,9% of the variation in IMAS Stock Return (ISR) can be
explained by the variables included in the model, while the remaining 22,06%
are explained by other factors outside the model. Adjusted R-squared value of
0.694 indicates relatively strong explanatory power, however it requires
cautious interpretation because the 1IS model incorporates three impulse

observation. Consequently, the increase in adjusted R-squared reflects both the
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explanatory contribution of the model variables and the ability of IS to capture
exceptional observations.

Additionally, the overall initial baseline model was not significant, and
none of the nine independent variables being individually significant. Wald
Joint Restriction test F-statistic result indicates that all nine original variables
(DER, CR, TATO, ECO, INF, BIR, FXR, OIL, MRT) also were not
collectively significant.

Dependant Variable: ISR

Mathod: Least Squares
Date: DENOS2E Time: 21:49

Sample: 201501 202504 .
Included obasrvations: 44 Wald TEE'JLI .
‘Isnﬁgzmm Samlﬁlgnﬁgﬁ. 44 indicators searched over 2 blocks Equation: Untited
anables deta Tast Statistic Valus a Probabisty
Variahle Coefficlant Std. Errar t-Statistic Prob.
F-statistic 1823957 @3ty [Coooas ]
c -0.022839 0.183066 -0.124757 08015 Chi-squars 1641581 a 00587
DER 0138007 0.531480 0.258660 0.79&8
CR 0516646 0.561188 0.8920987 03642
TATO -0.02ZT316 0.062720 -0.4355248 06862 Mull r-h,q:mham C{2)=0, C{31=0, G[Ii]—l] Cisp=0, C{&)=0,
Eﬁg 0004768 0021520 0221549 08261 Bgun C|g|—|:| Cii0i=0
| 3804400 2775372 1.3704803 0.1808
EIF;‘ -3.156488 3.614881 -0.873136 03893 Nul H\l‘DGﬂ'lElSlﬁ
X -0.6ERE4T 1.441880 -0.4654533 0.6455
h?FIqIT 0590771 0197047 1689388 D40 Mormalized Restriction (= 0 Walue Siwd. Erm.
0956845 0.648220 1.476266 0.1500
BISPERIOD"201802 1840142 0243241 7565099  0.0000 Eg} Dl LN
@|ISPERICD :2']2‘0{}41 0924268 0.2897743 3.104243 0.0041 Gl -CI.IJZ?E'IE U.mm
@ISPERIOD(" 202302  0.920380 0.248738 3.736421 0.0008 E 5} noo4TER OOE1 550
R-squared 0.778427 | Mean dependent war 0032500 E) d804480 2775372
Méusted R-sguarsd UEGa0Rd 5.0, dependent var pagaiz CIT) -3.156488  3.6144881
of regrassion 0226283  Akaike info criterion o0673e  CIB) -0.668847 1.441960
Sum squared resid 1. SBME? Schwarz critarion e3asss  Clo) 0210771 02T T
Log likelihood W B Hannan-Cuinn criter. p.a0e2zs CO10) D.956845 D.E48Z20
F-statistic 9.126603 | Durbin-Watson stat 1.712160 o . i
Prob(F-statistic) 0.000000 Restrictions are Bnear in coefficients.

4.3.5. Result Analysis & Discussion

The Augmented Dickey—Fuller (ADF) test results indicate that the
variables have mixed stationarity characteristics, and the presence of non-
stationary variables suggests that some variables may contain underlying
trends, which can potentially inflate the explanatory power of the regression
model and contribute to a high R-squared value without necessarily reflecting
a true economic relationship.

Following the result of the ADF test, data source for the baseline
regression must be ensured to be stationary. Then classical assumption
tests was performed to ensure that a regression model satisfies the assumptions
required for valid statistical inference using the Ordinary Least Squares (OLS)
method. The following is a comparison between the baseline and the IIS
regression. The baseline regression was affected by the presence of extreme
observations, causing the residuals to fail the normality test and weakening the

model ability to explain the relationship between variables.
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Table 4.8. Baseline vs 11S Regression (Robustness check)

Test Results Baseline IS
No of Observations 44 44
Augmented Dickey—Fuller Test (Stationary Data) Passed Passed
Outlier Treatment No 11S (3 Impulse Obs)
Normality Test (Jarque-Bera) Failed Passed
Multicollinearity Test (VIF) Passed Passed
Heteroscedasticity Test (Glejser) Passed Passed
Auto-correlation Test Passed Passed
(Breusch-Godfrey Serial Correlation LM test)
Partial t-Test (Individual Variable) None None
DER 0.5603 (-Not Sig) 0.7968 (+Not Sig)
CR 0.7733 (+Not Sig) 0.3642 (+Not Sig)
TATO 0.4113 (+Not Sig) 0.6662 (-Not Sig)
ECO 0.4123 (+Not Sig) 0.8261 (+Not Sig)
INF 0.6178 (+Not Sig) 0.1803 (+Not Sig)
BIR 0.5716 (-Not Sig) 0.3893 (-Not Sig)
FXR 0.3007 (-Not Sig) 0.6455 (-Not Sig)
olL 0.3305 (+Not Sig) 0.1071 (+Not Sig)
MRT 0.9257 (+Not Sig) 0.1500 (+Not Sig)
@ISPERIOD 2018Q2 n/a 0.0000 (+Sig)
@ISPERIOD 2020Q4 n/a 0.0041 (+Sig)
@ISPERIOD 202302 n/a 0.0008 (+Sig)
Simultaneous F-Test (All Variables) 0.5725 (Not Sig) 0.0000 (Sig)
R-squared 0.1846 0.7794
Adjusted R-squared -0.0312 0.6940

Source: Author

Robustness check comparing the baseline and IIS regression model
indicates that despite the coefficient changes, the individual effects of all
variables are consistent, as none of the nine variables is significant in both
model. The basemodel failed the normality test with the p-value < 0.05, while
1S regression model passed all the classical assumption test (normality,
multicollinearity, heteroscedasticity, and auto-correlation tests). The overall
significance of the regression model is sensitive to influential observations and
the substantial increase in R? (0.7794) and Adjusted R? (0.6940) indicates that
the three identified impulse observations account for a considerable portion of

the variation in IMAS stock return and the value inflated by the 11S dummy
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variable, whereas all the independent variables in the model remains partially
insignificant in both models.

After applying the 1IS regression, three impulse observation were
identified and controlled, which improved the residual distribution and
substantially increased the model’s explanatory power. The outlier treatment
did not alter the individual significance of the results based on the partial t-Test
whereas the overall model became significant based on the simultaneous F-
Test. This indicates that the impulse observations had distorted the initial
regression and reliability of the estimated relationships.

Therefore, the IIS regression provides better representation of the factors
affecting the dependent variable by detecting unusual events or abnormal
observations in the dataset. Both regression models produced consistent result
as none of the independent variables are significant, this result indicate that all
research hypotheses (H2a, H2b, H2c, H2d, H2e, H2f, H2g, H2h, H2i) were
rejected. I1S result also indicate that impulse events have a greater impact on
IMAS Stock Return than the financial and macroeconomic variables included

in the model.

Table 4.9. Impulse Observation Events

Impulse Observation Events Source

11IS1 = Q2 2018: IMAS shares peaked in June 2018 as
investors responded positively to the company's
financial performance both top-line and bottom-line

results, before ultimately drop due to profit-taking.

https://www.cnbcindonesia.co
m/market/20180704144334-
17-21916/saham-imas-anjlok-

48-dalam-9-hari-ada-apa

11S2 = Q4 2020: The rise in IMAS shares through the end
of 2020 was driven by a major corporate action,
specifically rights issue of its subsidiary as well as
sentiment regarding the automotive market's recovery

amidst the COVID-19 pandemic's "new normal" trend.

https://www.cnbcindonesia.co
m/market/20200824120709-

17-181484/siap-rights-issue-rp-
663-m-saham-grup-indomobil-

meroket

11S3 = Q2 2023: IMAS shares experienced a sharp surge
driven by a 125.8% year-on-year (YoY) jump in first-
quarter net profit. This positive sentiment was fueled by
net revenue growth and market enthusiasm regarding

the company's expansion into the electric vehicle.

https://www.cnbcindonesia.co
m/market/20230430143142-
17-433332/saham-imas-
sebulan-cuan-bagger-duit-rp10-

juta-jadi-rp22-juta

Source: Author
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44.

The three impulse observations identified statistically unusual
observations, above table is the subsequent event analysis is a separate
contextual exercise intended to explore plausible explanations for those
observations, rather than to establish causal effects.

The Effect of EV Policy on IMAS Profitability and Stock Return

Government policy supporting EV may have had a significant impact on
the EV industry in Indonesia, it creates great opportunities for the automotive
industry who invests and sells electric vehicles, such as PT. Indomobil Sukses
International, Tbk. The statistical F-test and Welch t-test were used to
investigate whether IMAS profitability and stock return differ from the period
before and after government policy.

The F-Test for variancesis used to determine if two independent
populations have equal variances. In contrast, the Welch Two Sample t-Test is
used to compare the means of two independent populations when their
population variances are assumed to be unequal. The following group of
hypotheses were addressed under this section with the F-test and Welch t-Test
before and after government EV policy:

e H3a: There is a difference in IMAS Profitability before and after
Government policy.
e H3b: There is a difference in IMAS Stock Return before and after

Government policy.

4.4.1. F-Test Two Samples for Variances

The result of F-Test Two Sample for variances shows that there is a
significant difference in variance between the periods before and after the
implementation of the government EV policy, for both the ROE and Stock
Return. IMAS Profitability (ROE) p-value for both one-tail and two-tail is
lower than 0.05, this indicates that the variance of profitability (ROE) before
and after the two periods differs significantly and the null hypothesis of equal

variances is rejected.
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Table 4.10. ROE F-Test Two Sample for Variances

ROE: F-Test Two-Sample for Variances

Before After
Mean -0.92995159 1.495809
Variance 10.79257831 2.97634485
Observations 24 20
df 23 19
F 3.626118229

0.003000993
2.123262602
0.006001987

P(F<=f) one-tail

F Critical one-tail

P two-tail

The result of IMAS Stock Return (ISR) in F-Test Two Sample for
variances also shows that p-value for both one-tail and two-tail is lower than
0.05, this indicates that the variance of stock return before and after the two

periods differs significantly.

Table 4.11. ISR F-Test Two Sample for Variances

ISR: F-Test Two-Sample for Variances

Before After
Mean 0.046364111 0.016310532
Variance 0.245476113 0.080005639
Observations 24 20
Df 23 19
F 3.068235152

0.007932939
2.123262602
0.015865879

P(F<=f) one-tail

F Critical one-tail

P two-tail

4.4.2. Welch Two Samples t-Test
The Welch Two Sample t-Test assuming unequal variances for IMAS
Profitability (ROE) shows p-value for both one-tail and two tail are lower than
0.05, this indicates a significant difference in the mean profitability (ROE)
before and after the two periods. Specifically, the result shows that the mean
ROE improved from the period 2021 to 2025. Therefore, the null hypothesis is

rejected and confirms that hypothesis H3a is accepted.
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Table 4.12. ROE Welch Two Sample t-Test

ROE: t-Test: Two-Sample Assuming Unequal Variances

Before After

Mean -0.92995159 1.495809
Variance 10.79257831 2.97634485
Observations 24 20
Hypothesized Mean

Difference 0

df 36

t Stat -3.1355444

0.001704093
1.688297714
0.003408186
2.028094001

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

Albeit, the Welch Two Sample t-Test for IMAS Stock Return shows that
both p-value for one-tail and two-tail are greater than 0.05, means there is no
significant difference of mean in stock return between the two groups.
Therefore, the null hypothesis cannot be rejected and hypothesis H3b is

rejected.
Table 4.13. ISR Welch Two Sample t-Test

ISR: t-Test: Two-Sample Assuming Unequal Variances
Before After

Mean 0.046364111 0.016310532
Variance 0.245476113 0.080005639
Observations 24 20
Hypothesized Mean

Difference 0

df 38

t Stat 0.251951732

P(T<=t) one-tail 0.401218052

t Critical one-tail 1.68595446

0.802436104
2.024394164

P(T<=t) two-tail

t Critical two-tail

4.4.3. Result Analysis & Discussion
F-test result shows there is a significant difference in variance between
the group period before vs after for both IMAS Profitability (ROE) and IMAS
Stock Return. It can be concluded that the two groups in ROE and Stock Return
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have different variances in their respective groups, suggesting that ROE and
stock returns became significantly less volatile after the period.

The Welch’s two-sample test result for IMAS Profitability (ROE)
indicate a significant difference in mean ROE before and after the two periods.
Therefore, the null hypothesis is rejected and hypothesis H3a is accepted,
suggesting that the average profitability differs significantly between the two
periods. Specifically, the mean ROE increased in the second period, suggesting
an improvement in the company's profitability during 2021 to 2025. However,
Welch’s two-sample test result for IMAS Stock Return indicate that there is no
significant difference in stock return before and after two periods. Therefore,
the null hypothesis cannot be rejected and hypothesis H3b is rejected. The
Welch two-sample t-test was employed to compare the mean ROE and stock
return between the periods because the two groups unequal variances.
However, the quarterly observations originate from a single time series and
may therefore exhibit temporal dependence. Although the regression residuals
did not indicate significant serial correlation based on the Breusch—-Godfrey
test, the independence assumption of the two-sample comparison cannot be

fully guaranteed.

IMAS vs IHSG
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Figure 4.10. IMAS vs IHSG period 2015-2025
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The beta value of IMAS stock between 2015 to 2025 is 1.42, calculated
based on the quarterly data of stock IMAS stock return and market return,
indicates the stock is volatile compared to the overall market. A beta greater
than one suggests that IMAS is an aggressive stock whose returns tend to
fluctuate more than market returns. This finding implies that IMAS carries
relatively high systematic risk, making it more sensitive to macroeconomic
conditions and overall market movements compared to average market stocks.
This result is interpreted solely as a measure of market sensitivity and does not

imply causality, profitability, or overall firm performance.
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CHAPTER V
CONCLUSION & RECOMMENDATIONS

5.1. Conclusion

The financial performance of PT. Indomobil Sukses Internasional Thk.
(IMAS) over the 2015-2025 period reflects a company that has navigated both
growth opportunities and industry challenges while maintaining its position in
the automotive sector. IMAS demonstrated resilience in managing its assets,
liabilities, and profitability despite fluctuations in economic conditions. The
company balance sheet indicates a generally expanding asset base, supported
by steady growth in assets. At the same time, liabilities also increased in line
with business expansion. Company's management of leverage and maintenance
of adequate equity capital levels reflect its approach to funding growth. Income
statement indicates varying levels of revenue and profitability over the years.
Prior to 2019, IMAS exhibited a relatively low profitability and this trend
continued in 2020 and 2021 due to the impact of the COVID-19 pandemic. Year
2022 onwards shows improvement on the operating profit and net income, along
with vehicle sales are starting to show better performance.

However, despite the improvement in the company’s operating margin,
net profit remains relatively low and continues to face pressure. Profitability
ratios also exhibit considerable fluctuations over the observed period, indicating
inconsistent earnings performance. While liquidity ratios show an upward trend,
this may also suggest that the company has not been utilizing its assets
efficiently. Declining inventory turnover ratio, reflects slower inventory
movement and less effective inventory management. Furthermore, the increase
in solvency ratios, particularly the financial leverage ratio and Debt-to-Equity
Ratio (DER), indicates a greater reliance on debt financing. This exposes the
company to higher financial risk and may further constrain its profitability due
to increased financing obligations. In addition, operational efficiency has
weakened, as evidenced by the longer average collection period, suggesting that
the company’s ability to collect receivables has deteriorated. These findings
indicate that although the company has shown improvements in certain
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operational aspects, it continues to face significant challenges in maintaining

profitability, managing assets efficiently, controlling financial risk, and

optimizing working capital management. The following is the conclusion
regarding that research question:

1. The first multiple regression model was conducted to examine the effect of
fundamental financial factors on IMAS Profitability (ROE) during the
observation period: The F-test results indicate that the overall model has a
significant effect on ROE. However, individual partial t-test reveal that DER
has a significant negative effect on ROE whereas LAGROE has a significant
positive effect on ROE. These appears reasonable, as DER reflects the
IMAS reliance on debt financing and the growing burden of liabilities. In
contrast, TATO and the Current Ratio remained relatively stable throughout
the observation period. Lagged dependent variable LAGROE is positive and
highly significant, indicate that past profitability strongly affect ROE in the
current period. The significance of the lagged dependent variable also
affects the significance of the overall model, as indicated by the F-test
results.

2. The second multiple regression model was conducted to examine the effect
of both internal (Financial) and external (Macroeconomic) factors towards
IMAS Stock Return: Nine predictors were individually insignificant, the
baseline model was insignificant overall, and the full 11S model became
significant after three impulse indicators were included. The insignificant
result of the individual test suggests that IMAS Stock Returns during the
period of study were not driven consistently by its leverage, liquidity, asset
efficiency, economic growth, inflation, interest rate, exchange rate, oil price,
or market return individually, but were strongly affected by exceptional
quarter-specific shocks. This is supported by the three significant IIS
indicators (2018-Q2, 2020-Q4, and 2023-Q2), which capture unusual
movements not explained by the nine variables. Such a result is
economically plausible for an individual automotive stock because firm-
specific news, earnings surprises, restructuring, investor sentiment, and

major market shocks can generate large abnormal returns. For example,
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IMAS reported a substantial turnaround in Q2 2018, in Q4 2020 mostly
driven by corporate action and automotive market recovery post pandemic,
while Q2 2023 saw strong year-on-year growth in revenue and net profit as
well as market enthusiasm regarding IMAS expansion into the EV. The
result is also consistent with Efficient Market Hypothesis (EMH), where
stock prices rapidly incorporate new information, and Arbitrage Pricing
Theory (APT), which recognizes that returns can respond to multiple
systematic and unexpected risk factors rather than a fixed set of observable
variables. The insignificant t-Test do not mean the factors are irrelevant,
rather their effects may be conditional, driven by investors sentiment or
dominated by unexpected firm-specific and market shocks. Previous studies
also suggest that local factors contribute more to stock return variation than
global factors. Moreover, several macroeconomic indicators have been
found to be insignificant when used in levels instead of shocks or surprises
(Bilson et al., 2001).

. The third equation model was performed to examine the differences of
IMAS Profitability (ROE) and Stock Return between the selected two
periods: The F-test results indicate both ROE and IMAS Stock Return
exhibited different variances in their respective groups between the two
periods. Welch t-test indicates ROE were significantly different between the
two periods, where IMAS ROE improved in the second period. Meanwhile,
the Welch t-test for IMAS Stock Return indicates there are no differences
between the two periods. This likely occurs, although revenue and ROE
have improved, these gains have not yet translated into a significant impact

on stock returns.

Generally within automotive industry, Government EV policy may have created

a more favorable business environment for automotive companies by

encouraging investment, increasing consumer confidence, and accelerating EV

ecosystem development. IMAS may have benefited from strategic investments,

new EV partnerships, or improved operational performance during the post-

policy period. Nevertheless, the automotive business could also reflect the post-

pandemic economic recovery, stronger automotive demand, and company-
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specific management initiatives, in addition to the EV development.
Nevertheless, Government EV policy may not have been immediately reflected
in IMAS’s stock return since investors may also considered other factors such
as overall market conditions, company performance, and global automotive
industry developments. Stock returns are influenced by many firm-specific and
market sentiment, so the effect of government policy alone may not have been
strong enough to create a statistically significant difference during the
observation period. While simultaneous test results for the second regression
model indicate a significant influence on stock returns, it is not necessarily have

an impact to IMAS Stock Return after government EV policy.

5.2. Limitation of the Study

The main focus of this study is to analyze PT. Indomobil Sukses
Internasional, Thk., one of the largest automotive companies in Indonesia. Data
is limited to a few selected financial and macroeconomic factors within the
observation period 2015-2025. Therefore, the explanatory power of the multiple
linear regression results is limited. It is possible that there are other unobserved
variables that potentially have a significant impact on the company’s
profitability and stock returns.

Other limitations include: (1) Single company analysis, (2) 1IS
overfitting risk, (3) The EV-policy cutoff may not fully isolate the policy effect
because other economic events occurred simultaneously, (4) Lagged dependent
variable was included to capture the persistence of ROE but its inclusion may
affect model result, (5) Stationarity considerations require cautious
interpretation of level relationships, (6) Baseline model for the second
framework failed the normality test while the 11S model passed all the classical
assumption test, (7) IIS robustness check may be sensitive to the detected
outliers as the sample is limited to 44 quarterly observations, (8) Ratios such as
ROE, DER, and TATO are economically interrelated, and (9) The timing of
company’s financial result and stock returns may differ, creating potential time-

order or information-timing effects.

87



More extensive research will be required in the future to analyze the
broader impact of financial and market conditions on the stock return of
automotive companies. The benefits of EV policy may take longer to
materialize, whereas stock markets often react to a combination of expectations,
broader economic conditions, and company-specific news rather than a single

policy initiative.

5.3.Theoretical Implications

The results of this study can be used to complement insights from
previous studies. For example, factors such as leverage influence company
profitability, consistent with the findings of previous studies, while stock return
mostly driven by conditional events and investor sentiment. The IIS result
suggests that IMAS stock returns are influenced by the multiple major events,
rather than one dominant factor, which is consistent with the multi-factor
perspective of APT. Although these findings differ from some previous studies
reporting significant individual relationships, such differences may reflect
different companies, observation periods, economic conditions, and investor
expectations. This difference is a common finding in various previous studies.
For examples: Companies with higher debt obligations prioritize financial
commitments over stock return and firms with higher liquidity tend to have
lower stock return due to non-optimized use of assets (Ojo, 2021). Sometimes
investors may not perceive higher asset utilization as a positive signal during
the observation period, or other firm-specific and market factors may have
played a more dominant role in determining stock return. Hence, companies
with operational efficiency and optimal asset utilization may not always affect
the stock return (Handayani et al., 2023).

Differences may also occur in macroeconomic variables, sometimes
economic growth may occur without increasing the profits of public companies
(Madsen, J.B. et al., 2013). Inflation rates below certain percentage remain
acceptable to the market if public still can afford the price increases, and such
levels do not significantly impact profit or stock price fluctuations (Cipta V. et

al, 2021). Normally, an increase in the Bl rate normally will have a negative
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effect on automotive sales. But sometimes, predominantly negative predictive
power may switches temporarily to positive around economic shocks and
suggest a change in the risk perception of higher values (McMillan, 2022).
Normally in automotive industry, exchange rate increase will trigger rising of
material and production costs, thus lower the investor confidence level
(Wijayaningsih, 2016). But sometimes, increase in stock returns may occur if
investors look at other factors such as operational effectiveness and hedging
(Williamson, 2021). The rise of oil prices normally reduce the stock return of
the automotive company, although the result may not always negative (Pal, D.
et. al., 2019). Generally the overall market return has a favourable and
substantial impact on the stock return (Chin, S. C. et al., 2024), but sometimes
stock returns are also influenced by various macro factors and risk premiums
which change from time to time, so the relationship with market returns is not
always stable (Cieslak, A. et. al., 2023). When the overall market rises,
investors can shift funds from certain stocks to other stocks that are considered
more attractive or liquid and macroeconomic variables become insignificant

when used in levels instead of shocks or surprises (Bilson et al., 2001).

5.4.Practical Implications

The findings from this study are useful for automotive company
management to continuously monitor and control leverage, liquidity, and
activity, that could impact profitability. Although not all variables have a
significant impact, managers should still consider the company’s financial
aspects and macroeconomic factors when managing automotive companies.
This is crucial in the current geopolitical climate, risks related to raw material
and component supply, rising costs due to exchange rates, declining sales due
to economic pressure, rising interest rates, and oil prices can all impact overall
sales conditions.

Furthermore, these findings are also useful for investors looking to invest
in automotive company stocks, investors are advised to exercise caution and
prudence when making investment decisions or to adopt an aggressive approach

when evaluating a company’s growth potential. Timing different between
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volatility in macroeconomy versus company’s financial condition and market

sentiment, is also important to be considered.

5.5.Recommendation

Based on the findings, it is recommended that management maintain the
focus on the EV trend, considering both the opportunities and risks involved.
This includes monitoring the financial ratios, particularly those that impact
profitability and cashflow. Currently the company are in debt dependence, with
thin net profit margins, low inventory turnover, high receivable collection
period. The company should manage the debt and their cashflow, while
improving the efficiency ratios such as inventory turnover and lower the
receivable collection to increase their operating cashflow. Furthermore, the
company should continue to monitor geopolitical and macroeconomic
conditions to ensure resiliency in navigating the turbulence. Investors also need
to stay prudent in the investment decission for automotive stocks, while
considering the EV trend, financial aspect and profitability of the company as
well as macroeconomic conditions. The selected financial and macroeconomic
variables did not individually account for IMAS stock return in this study,
however should consider quarter-specific events which carried much more
explanatory weight towards the stock return.

Based on the findings and methodological qualifications of this study,
IMAS financial performance expanded materially, such as revenue, assets and
ROE during the observation period while maintaining a high level of debt
dependence. DER shows a strong relationship with ROE in first regression
model. In contrast, the baseline model for stock return equation performed
poorly where the model cannot explain the effect of financial and
macroeconomic variables towards stock return. However, the specific events
identified by the 1IS model in a given quarter correspond to the influence on
IMAS Stock Returns during the period. The analysis also found a difference in
ROE between the selected period, although this result does not provide
sufficient evidence to conclude that the difference was caused by government

EV policy, as other economic and business factors may have contributed.
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1.

APPENDICES

Model 2 - Regression Test #1:

a.

Initial Data

Year DER [ TAaTD  [ECO INF BIR FXR oiL MRT  [iIsR
201501 2,69 1,04 p20] o048 o084] 0075 0,05 0,03 0,06 0,02
201502 2,75 0,97 038] oo048] o0073] 0075 0,02 o8] 11 0,07
201503 3,01 0,97 052] o049] o088] 0075 008 024 0214 0,18
201504 2,71 0,93 0,73] o050 o003a] 0075 004] 023 0,08 0,24
201601 3,04 1,02 016] 0050 0045] 0068 0,05 0,06 0,05 0,18
201602 2,95 0,98 0,32] o051 o0035] 0053 0,01 0,25 0,04 0,21
201603 3,28 0,85 o44] o051 op031] ooso| 002 001 0,07 0,12
201604 1,82 0,92 053] o050 0030 0048 0,02 016 001 0,04
201701 3,17 0,94 014] o051 oo036] oo0s8] 001 007 0,05 0,09
201702 3,35 0,94 0,28] o050 o044 0048 [ EEYT 0,05 0,09
201703 3,35 0,94 0,28] o051 o037 0043 0,00 0,20 0,01 0,21
201704 2,43 0,80 0,48 0,051 0,036 0,043 0,02 0,16 0,08 -0,02
201801 2,62 0,86 0,12 0,051 0,034 0,043 0,01 0,03 -0,03 0,52
201802 2,76 0,80 0,23] o052] op031] o053 0,02 p12] 008 1,67
201803 2,90 0,79 0,33] o052] o029] o058 0,06 0,07 0,03 0,40
201804 3,02 0,75 044] o00s52] op31] ooso] 003] 039 0,04 0,05
201901 3,01 0,88 p11] oos2] op025] oos0] 002 0,34 0,04 0,30
201902 3,39 0,81 0,22] o051 o0033] 0060 000 001 002 0,04
201903 3,53 0,85 0,34] o050 o03a4] o0053] 001] 010|003 0,40
201904 3,75 0,77 042] o048 0027] 0050 0,01 0,11 0,02 0,28
202001 4,14 0,71 0,08] o028 o030 0045 008/ 078 -028 0,64
202002 4,08 0,79 06| 0053 o0020] o083 0,07 1,80 0,08 0,56
202003 4,02 0,78 0,24] 0034 o0014] 0040 0,05 003 001 0,11
202004 2,81 0,76 0,31] 0023 o017] 0038 005 0,27 0,23 1,09
202101 2,81 0,79 o,08] o007 o014] 0035 0,02 0,24 0,00 0,29
202102 2,82 0,76 o3| o072 op013] o035 001 0,21 0,00 0,16
202103 2,90 0,76 0,28 0,040 0,016 0,035 -0,01 0,01 0,05 0,04
202104 2,97 0,72 0,38 0,045 0,019 0,035 0,01 -0,01 0,05 -0,07
202201 2,94 0,75 p12] o047] o0026] 0035 0,00 0,39 0,07 0,11
202202 2,98 0,69 0,22] o054 op044] 0035 0,02 o12] -op2 0,06
202203 2,99 0,72 0,35] o063 oos0] 0043 002 026 0,02 0,02
202204 3,05 0,75 045] o048 o055] 0055 o004 007 003 0,08
202301 3,06 0,76 012] o049 oposo| oose] 002 004 001 0,34
202302 3,09 0,81 0,24| o050 o035 o058 002 008 002 0,85
202303 3,20 0,86 0,36| 0052 0023] 0058 0,03 0,29 0,04 0,19
202304 3,07 0,87 048] 0051 0026] 0060 001 019 0,05 0,20
202401 3,10 0,87 011] o052 o031 0060 0,01 0,11 0,00 0,00
202402 3,16 1,03 0,22] o050 o025) 0063 0,04 [ T E! 0,06
202403 3,40 1,02 032] ooso| ooi8| o060  008] a7 0,07 0,01
202404 3,22 1,00 043] o0so| o016] 0060 0,04 0,03 008 0,31
202501 3,27 0,91 o11] o043| o010 o058 0,03 oo4]  -oo8 0,09
202502 3,40 0,94 0,21 0,051 0,019 0,055 -0,01 0,12 0,06 -0,03
202503 3,60 0,91 0,32 0,051 0,027 0,048 0,01 0,01 0,16 0,59
202504 3,89 0,93 0,33] o053] o029] o048 00| 010 0,07 0,10
Dependent Varnable: ISR
Mathod: Least Squares
Date: DBNOE26 Time: 11:42
Sampla: 201501 202504
Included cbsarvations: 44
Variabla Coefficient  Std. Error  t-Statistic Prob.
C 1 BDE3E2 0.804120 1.997653 0.0538
DER -1 2EE0EE 421152 0.1644
CR -0.01Edd2 086275 0.Z850
TATO -1.587115 28TaT 0.2066
ECO =3 TT24ET 142548 0.2612
INF 1755364 3 0.350295 0.7T283
BIR 3684272 a2 D.687343 0.4962
FXR -1 . 670302 2.4 -0.766478 04487
QIL O.DEE34D 0.2 0.374302 071
MRT O.BDEBET 1.118782 0812473 04222
R-sguared 0268560 Mean dependent var 0.032500
Méustad R-squared 0076234 5.0, ent var .409112
S E. of regregsion 0383200 Akaike info critarion 1.167 765
Sum squarned resid 5.25BB50  Schwarz criterion 1.5T3263
Log likelihood -15.68083 Hannan-Quinn criter. 1.318143
F-statistic 1384285 Durbin-Watson stat 1.901147
Prob( F-statistic) 0220206
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Series: Residuals
R Sampla 201501 202504
= Observations 44
16 | Mean 2.90e-16
Median -0.077871
12 | Maudimum 1.566509
] Minimum -0.628558
Std. Dev. 0.349646
= Shawness 2270189
Kurlosis 10.83330
“1 Jarque-Bera  150.2886
. T Probability ~ 0.000000
-0.8 0.0 05 1.0 15
20
Il 15
III| 1.0
|'I | |'|II| A |
/ |I \:" \ ! \ J,.‘ |05
WA }\7‘“-&"_%‘;/\}2\ /\‘.‘ b ;:Cﬁh/\:p\_v fee
16 W 0.5
124 |'|| |-1.0
08 | I|' || )
0.4 ) | I‘|'| ‘n'l
Ll M\/ l i \/—/“ \_/H\
0.4
-0.8 - - - - - .‘/_ - - - -
15 16 17 18 19 20 21 22 23 24 25
| — Residual Actual — Fitted |
Multicolleniarity Test (VIF): Passed
Variance Inflabion Factors
Date: DBAA2E Time: 11:45
Sample: 201501 202504
Included cbaarvations: 44
Coefficcent  Uncenterad  Centered
Variable ‘Variance WIF VIF
[ 0.646609 1840126 A
DER 0.032655 B3.5T78T3 1377570
CR 0.7 4866 151 3083 1857411
TATO 021511 S3IBRR22 1.2777ar
ECO 108901 & 7575730 1.786851
INF 251111 B.810262 1.530118
BIR GB.51156 55. 73244 2 550453
FXR 5.95421 1.913865 1850160
QIL 0.053038 1.742820 1.704851
MRT 1.251654 2.2522008 2 176846

Heteroscedasticity Test (Glejser): Passed

Heteroskedasticly Test: Glejsar
Null hiypothesis: Homoskadasticity

F-statistic 0465448
Obs*A-squared A_BREAE2
Scaled explained 55 6214174

Tast Eguatm:

Depandant Varniable: ARESID
Mathod: Least
Date: DBAO32E  Time: 11:44
Sample: 201501 202504
Included cbasnations: 44

Variable Coefficient
[ 1315767
DER 0213374
CH 0413743
TATO
ECO 1. 118414
INF 2 BE3TOT
BIR 2718720
FxXR OAB4BZE
aiL 0044673
MRT 0.DB1TES
R-zquared o1
Adjusted R-sgquared -0 125877
5.E. of regression 0.
Sum squared resid 2. B33700
Log likelihood -2
F-statistic 0465448
ProbiF-statistic] O.BETA12

Prob. F(9,34) 0.8874
Proo. Chi-Squara{d 0.8432
Proo. Chi-Sguara(d 0.7183
Sid. Error 1-Stetistic Prob.
0.580385 2228657 0.0326
0132756 -1.607262 01172
0620765  -D.6E6505 0.5096
0.340528  -0.730940 0.4698
2424161 -0.461361 0.8475
3.678155  -D.305540 0.4261
E.077106 D.447535 0.6573
1.791542 0.276258 0. 7840
0.168086 -0, 264204 0.7a33z
0.821418 0.099564 03213
Mean dependent var 0217109
5.0, init var 0.272065
Alaike Info critarion 0.545820
Schwarz criterion 0955317
Hannan-Quinn criter. 0.700158
Durbin-Watson stat 1.7057T6
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e. Auto-correlation Test (Breusch-Godfrey Serial Correlation LM): Passed

Brﬁusch-ﬁndfrevrgaml Correlation LM Tesat:
Mull hypethesss: Mo serial correlation at up to 1 lag
F-statistic 0.0BE038  Prob. Ii_| 4 0.7711
Obs*R-sguared 0114421  Prob. G I-Squamﬂ] 0.7352
Test
Depan em 'l.l'anaue RESID
I'.'Iath:»d Least res
Drate: DBAS26 Time: 22:23
Sampla: 201501 202504
Included cbaanations: 44
Presample missing value leaged residuals set 1o zero.
Variable Coefficlent Sid. Error 1-Statistic Prob.
c 0001727 0.815172 0.002119 09983
DER -0.002828 0.183568  -D.015950 0.9874
CR 0048573 0.B73598 0.056745 0.9:551
TATO 0012555 0472115 0.026594 0.9785
ECO 0.D03236 3.347078 0.000967 0.9992
INF 03636855 5.228104 0.069583 0.9443
BIR -ILET2420 8.802260 -0.093000 09225
FXR -0.381836 2811420 -D.13394089 0.8900
QL -0.004 1658 0.233685 -0.017303 0.9858
MRT -0 13BTE3 1.228834 0112914 0.9108
RAESIDN-1} 0.DE02E0 0.205504 0.293325 0.
R-squared 0002600 Mean dependant var 2 90E-16
Méusted R-saquaned -02eBEd2 5.0, it var 0.349646
of regression 0388603 Akaike Info criterion 1.210816
Sum squarad resid 5243180 Schwarz criterion 1. 656663
Loa likelihood -15.63354  Hannan-Quinn criter. 1.376032
F-statistic 0.00BE04  Durbin-Watson stat BE5593
Prob(F-statistic) 1.0D0000

2. Model 2 - Regression Test #2 (Regression Test#1 failed the normality test):

a. Normality Test (Jarque-Bera): Passed (5 impulse observation detected)

Depandent Vanabla: SR

Mathod: Least res

Date: DEAOF2E  Time: 11:46

Sample: 201501 202504

Included chaervations: 44

Indicator Satwration: 15, 44 indicators searched over 2 blocks

5115 vanables detectad
Variable Coefficlent  S1d. Error 1-Statistic Prob,

C 1376245 0431698 3187984 0034
DER -0.265257 0100765 -2632433 L0134
CR -0.318418 0.3B0862  -D.835826 L4101
TATO -0 436800 0206412 -2116207 030
ECO -7 AB0E35 1.61BB00 4620913 L0001
INF 2 B35624 2. 208867 1.183202 . 2425
BIR 1100188 3761358 0.292500 LT T20

FXR -1.5TA5ET 1.137848  -1.338224

QIL -0.02z2rel 0101740  -D.224016
MRT 1.016176 0.581836 1.746503
@ISPERIOD("201801 0456537 0.183248 2362395
@ISPERIOD(" 201802 1725325 0183753 B.389356
@ISPERIOD("202101 -0.720T16 0211835 -3.402247
@ISPERIOD("202302 0.BE14T4 0.178851 4.789931

SaNan

@ISPERIOD("202503 0.T00MED 0.204785 3462887 00T
R-squared 0.BB3B3E  Mean dependemvs.r 0.032500
Méustﬁd R-sguared 0.B2TTED 5.0, 0409112

of regreasion O 1B9TED  Akaike Info c:rrbanun -0.443587
Sum squared rasid 0.B36020 Schwarz criterion 0.164650
Log likelihood 2475813  Hannan-Quinn criter. -0.218030
F-statistic 1576062  Durbin-Watson stat 1.537799
ProbiF-statistic) 0000000

Series: Residuals
a Sampla 201501 202504
Observations 44

8 | Mean -2.46-16
Median 0.001618
| Maxirmum 0.271328
. - Minimurm -0.303009
Std. Dev. 0.139436
a| Skewnass  -0.132760
Kurtosis 2736303

Jargque-Bera  0.256735

Probability 0.878530

0.3 0.2 a9 o0 LAl o2 03
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Multicolleniarity Test (VIF): Passed
Variance Inflation Factors
Date: DANS2E  Time: 11:47
Sample: 201501 202504
Included cosarvations: 44
Coefficcent  Uncentered Centared
Variable ‘\fariance vIF VIF
c 0.186363 2844415 MA
DER 000154 1556655 2 204467
CR 0.145132 1647518 2131325
TATO 0.042606 6.94ETBE 1.357248
ECO 2620515 0. 766656 2 316506
INF 4. 379004 0. 285216 1.584505
BIR 14.14782 61.72507 2 324691
FXR 1.294658 2232061 2157652
QIL 0.010351 1824351 1784485
MR 0.338533 3266827 3.157608
@ISPERICD{"201801 0.037345  1.285416 1.265875
@ISPERICD{"20 0.033765  1.171255 1144635
@ISPFERIOD{"202101 0.044874 1.556604 1.521227
@ISPERIOD{"202302 0.032346  1.122038 1.086537
@ISPERICD{"202503 0.041341 1454648 1.421784
Heteroscedasticity Test (Glejser): Passed
Hetamslcadamlm'.r Test: Glejsar
Null hypothesis: Homoskadasticity
F-statistic Prob. F 5’29 0.6581
Obs*R-squared 12.30615  Prob. Chi-Squara(14 0.5817
Scaled explained 55 E.SEEE-E:E Prok. Chi- Squamﬂ-l 0.8069
Tast Eguamn:
Dependent Varniable: ARESID
Mathod: Laast res
Date: DB/O326 Time: 11:48
Sample: 201501 202504
Included coaanvations: 44
Variable Coefficlent  Std. Error t-Statistic Prob.
[ 0_2B5801 0.237344 1.204166 0.2383
DER -0.03BB1T 0.055400  -0.700668 04831
CR -0.10B052 0.200450  -D.506336 06164
TATO -0.102702 0.113483  -D.8904897 0.3729
ECO -0.85007E 0.890003  -1.067500 0.2946
IMF -0.334565 1214417  -D.275485 0.7849
BIR 2444015 2067064 1.182282 0.2467
EXR 0140664 06255789 0.224854 0.8237
QIL -0.0530BE 0.055836  -D.9490 0.3504
MRT _2DEB24 0.319888 0.646863 0.5228
@ISPERICD" 201801  -0.118481 0106246  -1.124568 0.2700
@ISPERIOD" 201802 -0.124036 01010268 -1.227764 0.2234
@ISPERICD 202101 -0.161313 0116465 -1.385071 01766
@ISPERIOD" 202302 -0.134132 0.088881 -1.356501 0.1854
@ISPERIOD" 202503  -0.110541 0112584 -0.981765 0.3343
R-sgquared 02TOEES  Mean dependantvar 0.105010
Adéustad R-sguared -0.DBBDES 5.0, 0.050326
msm R3340 Akalke Info l:rrtenun -1.640029
Sum sq 0252705 Schwarz criterion -1.031782
LD{I Ilkallhnnd 51 Hannan-Quinn criter. -1.414462
0. Durbin-Watson stat 1.973451
F‘rnl:uiF-Bmlmlc} 0.B5B113
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d. Auto-correlation Test (Breusch-

Breusch-Godfrey Seral Correlation LM Test:
Mull hypothesis serial correlation at up 1o 1 lag
F-statistic 1. 711634 P'I'ob IL 0.2014
Obe*R-zquared 2534761 Prob. Chi- Squamﬂ] 01114
Eeat em 'I.I'annble RESID
Eﬂﬁﬂ
elhnd Least res
Date 6 Time: 22:24
Sample: 201501 202504
Included ctaervations: 44
Presample missing value leooed residuals set to zara.
Variable Coefficlent Sid. Error - 1-Statistic Prob.
[ 0040827 0427636 0.095471 0.9246
CER -0.D04E81 0.088615  -0.047092 0.9628
CR 0007726 0376418 0.020525 0.9838
TATO 0033121 0.205490 0161182 0873
ECO -0 230487 1.608738 0148780 0.8RZ8
IMF 0474430 2212178 0.214463 nE=Tg
BIR -0.B0B353 3767057 -0.214585 08316
FXR -0.037TED 1.124510 -0.033587 0.9734
UIL 0021148 0.101806 0.207736 0.8369
. 1 0.575254 -0.050450 0.9601
lﬂlSF"EHIﬂD 201801 0018481 0181441 0.096536 0.9238
@|SFERIOD"201802 -0004612 0181574 -0.025402 09799
EISPERIODI" 202101  -0.101652 0223241 -0.455346 0.6524
&ISPE il . T 0184139 -0.343363 0.7333
@ ISPERIOD" 202503 -0.021740 0.203008 -0.107089 0.9155
104 0206870 0.226990 1.308294 0.2014
A-squared 005760 Mean dependantvar -2ABE-16
Méuslad R-saquaned -0dT245 5.0, nit var 0.1:38:436
=1 reqression 0167743 Akalke Infe criteran -0.457476
Sum squared resid O0.TETBSR  Schwarz criterion 0.181320
LD{I likelihood X Hannan-Quinn criter. -0.216872
F-statistic 0114108 Durbin-Wat=on stat 1.838007
P'mbiF-Btmlmlc} | BEBOET

3. Augmented Dickey-Fuller Test (ADF):

4/9 (DER, CR, TATO, ECO) variables failed (Non-stationary Data)

Godfrey Serial Correlation LM): Passed

Null Hypothesls: DER has a unit root Null Hypothesls: CR has a unit root
enous: Exogenous: Cons
Lag Length: 0 {Automatic - based on SIC, maxlag=9) Lag Length: 0 {Automatic - based on SIC, maxlag=9)
1-Statistic Prob.* 1-Statistic Prob.*
Auamemsd Dickey-Fuller test statistic -2.479556  0.1274 Augmented Dickey-Fuller test statistic -2.5006: 0.1224
Test critical values: 1% level -3.592462 Test critical values V’F 1% level -3 592&5
59 level -2.931404 5% level -2.9314
10% level -2.603944 10% level -2, 6039‘
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
‘kuamemsd Dicker ullef Test Equation /
fuamentad ¢ V‘—F i ;uumeé'nad Dlekaquuller"‘f)est Equation
Method Leasi Me(hod Least
2ample (adlus\ed l' 201502 202504 goke: ple (ad| slsdl 201502 2025Q4
included observations: 43 after adjustments \:?:"&d:d gb:esrvai ons: 43 after adjustments
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic Prob.
DER(-1) -0.287400 0.115008 -2.479556  0.0174 CRi(-1 -0.223840  0.089514  -2.500621 0.0165
Cc 0.927668 0.365425 2.538602 0.0150 (g ! 0.188851 0.077052 2.450968 0.0186
R-sqy 0.1 Mean aecendem var 0.027907 || R-squared 0.132332  Mean deoendem var -0
Adéus(ed R squared 0.109192 S.D. nt var 0.299584 Méuued R-squared 0. mno S.D. 0.061377
of regression 0.282755 Akaike Info criterion 0.356922 of regression 0.057865 Akaike Info cmenon -2.816024
Sum squared resid 3.277962 Schwarz criterion 0.438838 || Sum squared resid 0.137281 hwarz criterion -2.734107
Loa llkellhood -5.673822 Hannan-Quinn criter. 0.387130 || Loa Ilkellhood 62.54451 Hannan-Quinn criter. -2.785816
6.148197  Durbin-Watson stat 1.869181 || F-stati 6.253107 Durbin-Watson stat 2344110
Probe etmlsﬂc) 0.017356 Prob(F»stmlsﬂc) 0.016488
Tl annmls TATD has a unit root Null Hypothesls: ECO has & unit root
ongtant Exogenous: tant
Laa Lenath: 4 (Auamatic - based on SIC, maxlsa=g) Lag Length: 0 {Automatic - based on SIC, maxlag=9)
t-Statistic  Prob.* 1-Statistic Prob.*
{uamentad Dickay.-Fuller logt statiato ZHUE O || Augmentad Dickey-Fuller test statistic 2702165  0.0819
57 level -2.938987 Test critical values: 1% level -3.592462
10% leval -2607932 5% level -2.93!40:
“Mackinnon (1996) one-sidad p-vakses. e =2,
*MacKinnon (1996) one-sided p-values.
Auqmeé’lIed\l?lcta\r—FunllﬁrﬁTreet Equaticmn
Mathod: Laas"f e Augmented DIckevLFuller Test Equation
Date: DEMG2E %124 dent mable ECO)
Samule tadlumad; 2u16022025m Method: Least s
5 39 after ate: OBIOGJd EGBd O 2504
Variable Coefficient 8. Emor  t-Statistic  Prob. ,;g";g‘g,,‘:.,'::,‘m ,,,2,2’5'3 §,§3 o it
B&?{f ;i Eézg}g §;| %EEEE %@?ﬁ E:% Variable Coefficient  Std. Error t-Statistic Prob.
O{TATON-3] OETROBS 0110426 -3.185842 00033 ECO{-1) -0.303596  0.112353 -2.702165  0.0100
D{TATO- 0438078 0122686 3578879 0.0011 Cc 0.013126  0.005542 2368435  0.0227
[+ 0.0BEET1  0.033881 2563228  0.0151 R 4 0151168 M nde 050605
- 11511 depe 4
A-squared 0864776 Mean dependent var 0.005887T M’&;“,‘;ﬁ’n squared 130465 s?)an mm 0.019197
Mé“g'ﬂd Poquoed  DA3M4S S depondanivar OISR |9 S of reqrassion 0037907  Akaike I eriarian -5.162554
Zim 0D4ED08  Schwarz oriterion 5 BaapEs Sum squared resid 0.013138 Schwarz criterion -5.
Lw |,k,,||hmd 7522878 Hannan-Qluinn criter. -3, Log Ilkellhood 112.9849  Hannan-Quinn criter. -5.132346
F-stat 180. 7840  Durbin-Watson stat 2015199 || F-stab 7.301684  Durbin-Watson stat 1.880042
Proh[F-ermlsﬂc} 0 ProbrF-smﬂsﬂc) X
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Ul annmegln TNF has & unit root
ENOUE:
gth: 1 {Automatic - based on SIC, maxlag=0)

Mull Hypothesis: BIR has a unit root
enous: G

Lag Leg Length: 1 [Automatic - based on SIC, maxlag=0)
1-Statistic Prob.” t-Statistic Prob.”
Augmentad Dickey-Fullar test statiste -3.725961 0.0071 Augmentad Dickey-Fullar test statiste -2.937961 0.0495
Test critical valkees: 'I%IEU\EI -3.596616 Test critical vakees: 'I%IH'U\EI -3.596616
% level -2.933158 % lewel -2.933158
'|tﬁ<.lwd -2 BOMEET m%lmml -2 604867
“Mackinnon (1996) ene-sidad p-vakses. “MackKinnon (1996) ene-sided p-vakses.
Augmented Dickey-Fullar Test Equation Auqmamad chta\r-FuIIsr Tast Equation
Dependent Yariable: D{INF, Dapandent Vanabla:
Method: Least D; ! Mathod: Least Di A
Date: 0B/OG2E Time: 12:4 Date: DBAO32E  Time: 2 42
Samule (adjusted): zmsou 20250 Samule (adiusted): 20150:1 202504
cluded cbsarvations: 42 aftar adjustments cluded cbsarvations: 42 after adjusiments
Variable Coefficlent  Std. Error +-Statistic Prob. Variable Coefficlent  5td. Error +-Statistic Prob.
IMF{-1}, 41325126 0.0BTEED  -3.725061  0.0006 BIR(-1) -0.14B388 0050511  -2.937361  0.0055
D{INF(-13) 0183730  0.138553 1398237  0.1699 D{BIR-11 0.524042 0126287 4149617 0.0002
[# 0008348 0003023 3082423 0.0087 [+ 0007378 Q002683 2750637 0090
R-sguared 0267425  Mean dependent var -0.001048 || A-squared 0.3B1E20  Mean denendan‘tvsr -0.000643
Adjusted R-squared 0228857 S0, arit var 0.008878 Méuslad R- aquamu 0350127 S.0. 0.004509
.E. of regreasion 0.007782  Akaike info eritarion -6.802808 DO3E35  Akaike infe cmsnnn -B.327630
Sum squarsd resid Schwarz criterion -6.678689 || Sum Buu.mad 0000515 Behwarz criterion -B.203511
Log likelihood 1458580 Hannan-Quinn criter. -6.757314 || Log likelihood 177. Hannan-Cuinn criter. -B.2E2138
-statistic FA1B431  Durbin-Watson stat 149720 || F-statistic 1204465 Durbin-Watzson stat 2081431
Prob(F-atatistic) 0.002315 Prob(F-statistic) 0.000DE4
Null Hypothesis: Fiﬁ has a unit root Null vanlheslu OIL has a unit root
enous: Constan ous: Cons
Lag Length: 0 (Amnmmlc based on SIC, maxlag=9) Lag l.enqlh 0 {Automatic - basad on SIC, maxlag=9)
1-Statistic Prob.* 1-Statistic Prob.*
Auqmemad DIckev-FuIler taei statistic -0.546221 0.0000 Auamemsd Dlekev—FulIer test statistic -8.289693 0.0000
Test critical 1% -3.592462 Test critical 1% level -3.592462
5% level -2.931404 5% level -2.931404
102% level -2.603944 10% level -2.603944
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Auamemsd Dickey-Fuller Yest Equation
Dependent matx;F FXR) Depen metx:
Method: Leas1 s wechod Least s
Date: 08/03/26 Date: 08/03/26
;ample (adlus!ed) 201502 2025Q4 Sample (adlusled) 201502 202594
Variable Coefficient ~ Std. Emor  t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic Prob.
FXR(-1) -1 358755 0.142334  -9.546221 0.0000 OlLé-ﬂ -1.357511 0.146131  -9.289693 0.0000
c 0.007285 0.004834 1.507102 0.1395 0.071209 0.050182 1.420798 0.1629
red .689700 Mean dependent var -0.000930 || R-squared 0.677922 Mean dependent var -0.001628
Musled R-squared 682132 S.D. nt var 0.055326 Méusled R-squared 0.670067 S.D. dent var 583’
reaessaon 031193 Akaike Info criterion -4.051854 of reqeasom 0325016  Akaike info crits 5¢
Sum squared re a3 § -3.969938 || Sum squared re 4.331042  Schwarz criterion 71742
Loa Ilkellhood 9.11487 Hannan-Quinn criter. -4.021646 || Loa likelihood -11.66343 Hannan-Quinn criter. 66571
F-statistic 1.13033  Durbin-Watson stat 2.052989 || F-statistic 8629839  Durbin-Watson stat 00857
Prob(F Prob(F 0. Y00
Null Hypothesis: MRT has & unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.668183  0.0000
Test critical values: 1% level -3. 592462
5% level -2.931
10% level -2. 6039“
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent V; anasz D(MRT)
Method: Least s
Date: 08/03/26
Sample (adluslad) 201502 202504
43 after
Variable Coefficient  Std. Error  t-Statistic Prob.
MRT{-1} -1.042478  0.156336 -6.668183  0.0000
C 0.014051  0.012464  1.127395  0.2661
R-squared 520270 Mean deoendsm var 0.000233
N:Iéusled R d 569 S.D. d 0.114964
S.E. 592  Akaike Info cmenon -2.1
Sum squared resid 266297  Schwarz criterion -2.071526
Log likelihood 829900 Hannan-Quinn criter. -2.1
F-statistic 4446467  Durbin-Watson stat 1.891004
’vob[F-smIsﬂc) 0.000000
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4. Model 2 - Regression Test #3 (Regression Test#2 failed the stationary test):

a. Initial Data

Year DER CR TATO  |ECO INF BIR FXR oIL MRT ISR
201501 0,08 0,01 0,76| 0,008 0064 0,075 0,05 0,03 0,06 0,02
201502 0,02 0,07 090| -0014] 0,073 0075 0,02 0,18 011 0,07
201503 0,10 0,00 0,34 0013) 0,088 0,075 0,08 0,24 0,14 0,18
201504 010) 0,04 041 0031) 0,034] 0075 0,04 0,23 0,09 0,24
201601 0,12 0,09 0,78] 0,008 o045 0,068 0,05 0,06 0,05 0,18
201602 0,03 0,04 093] 0,026 0,035 0,053 0,01 0,25 0,04 0,21
201603 0,11 0,13 0,37 0002| 0031 0,050 0,02 0,01 0,07 0,12
201604 0,14 0,09 0,35 0016) 0,030 0,048 0,02 0,16| -0,01 0,04
201701 0,12 0,01 0,77| 0016 0036 0,088 0,01 0,07 0,05 0,09
201702 0,06 0,00 1,01 0,014] 0,044] 0,048 0,00, 0,09 0,05 0,09
201703 0,00 0,00 0,00 o0010] 0,037 0043 0,00 0,20 0,01 0,21
201704 027] 015 0,74| 0,014) 0,036 0,043 0,02 0,16 0,08 0,02
201801 0,08 0,08 0,74] o000 0034 0,083 0,01 0,03 0,03 0,52
201802 0,06 0,07 09%0| wo,012] 0,031 0,053 0,02 0,12| 0,06 1,67
201803 0,05 0,01 042| o0000] 0,029 0,058 0,06 0,07 0,03 0,40
201804 0,04 0,05 0,31 o000) 0031 0,060 0,03 0,39 0,04 0,05
201901 0,00 0,17 0,74| 0,004 0025 0,060 0,02 0,34 0,04 0,30
201902 0,12 0,07 0,93| 0,008 0,033 0,060 000 001 002 0,04
201903 0,04 0,04 0,51 0,023] 0,034] 0,053 0,01 0,10] -0,03 0,40
201904 006| 0,08 0,23| 0046) 0,027 0,050 0,01 0,11 0,02 0,28
202001 00| 008 077] 0404 0030 o085 0,08 0,78] 0,28 0,64
202002 0,01 0,11 0,71| -2,874| 0,020 0,043 0,07 1,80 0,08 0,56
202003 0,01 0,02 043| 0,383 0,014| 0,040 0,05 0,03 0,01 0,11
202004 030 003 0,30 0326) 0,017 0,038 0,05 0,27 0,23 1,09
202101 0,00 0,05 070| 0712 0014 0,035 0,02 0,24 0,00 0,29
202102 0,00 0,04 1,05| -11,848] 0,013 0,035 0,01 0,21 0,00 0,16
202103 0,03 0,00 0A46| 0,436) 0,016 0,035 0,01 0,01 0,05 0,04
202104 0,02 0,06 034| 0,121] 0019 0,035 0,01 0,01 0,05 0,07
202201 0,01 0,05 067| 0,033 0026 0,035 0,00 0,39 0,07 0,11
202202 0,01 0,09 0,81| 0,147| o0044] 0,035 0,02 0,12| 0,02 0,06
202203 0,00 0,04 0,55 0,173| 0,060 0,043 0,02 0,26 0,02 0,02
202204 0,02 0,05 0,28 0,234] 0,055 0,055 0,04 0,07] 003 0,08
202301 0,00 0,01 0,72| 0,008 0050( 0,058 0,02 0,04 001 0,34
202302 0,01 0,07 095 wo0,031] 0,035 0,058 0,02 0,068] -0,02 0,85
202303 0,04 0,06 043| 0,022| 0,023 0,058 0,03 0,29 0,04 0,19
202304 0,04 0,01 0,28| -0008) 0,026 0,060 0,01 0,19 0,05 0,20
202401 0,01 000l  075| 0010 0031 0,060 0,01 0,11 0,00 0,00
202402 0,02 0,18 093] 0,033] o025 0,063 0,04 0,01 -0,03 0,06
202403 0,08 0,00 045| 0,002 0,018 0,060 008 017 0,07 0,01
202404 0,05 0,03 0,36 -0004] 0,016 0,060 0,04 0,03 008 0,31
202501 0,01 0098 075| 0008 0010{ 0058 0,03 0,04 0,08 0,09
202502 0,04 0,04 092| wo034] o018 0,055 0,01 0,12 0,06 0,03
202503 0,06 0,03 0,50 0,002] 0,027 0,048 0,01 0,01 0,16 0,59
202504 0,08 0,01 0,23| 0,025| 0,023 0,048 0,01 0,10 0,07 0,10

b. Normality Test (Jarque-Bera): Failed

Dependent Vanable: ISR
Mathod: Least Squares
Date: DEMOS26  Time: 21:45
Sample: 201501 202504
Included ctaervations: 44
Variable Cosfficiant S1d. Error 1-Statistic Prab.
[ 0148513 0332863 D.443174 D.6562
DER -0 480584 0.834068 -0.5881394 0.5603
CR 0.2BE132 0.802340 0.2903556 07733
TATO 0.0B0ze0 0.108541 0.831855 0.4113
ECO 0032367 0.038016 0.330087 04123
INF 2556703 5.077078 0.503578 06178
BIR -3.7TE1508 B.620181 -0.571208 05716
FXR -2 6E1608 2551815 -1.050942 03007
QL 0223028 0.225024 0.987184 03305
MRT 0105365 1.121586 0.093943 0.9257
R-squared 0184600 Mean dependent var 0.032500
Méustad R-squared -0.031241 5.0, dependent var 0409112
S.E. of regression 0415453 Akalke Info critaron 1.277824
Sum squared resid S.BEEAE2  Schwarz criterion 1683321
Loa likellhood -18.11212  Hannan-Quinn criter. 1. 428202
F-statistic 0855261  Durbin-Watson stat 1691280
Prob(F-statistic) 0572514
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| — Residual — Actusl — Fitted |

Series: Residuals
Sample 2015Q1 202504
& Observations 44
18 | Mean -5.6Be-17
Median -0.095144
. Maximum 1.642789
1 Minimum -0.474580
Std. Dev. 0.369426
L4 Skawness 2.352326
Hurtosis 10.28437
4
Jarque-Bera  137.8580
Probabilif 0.000000
5 ility
-0.60 026 0.00 025 050 075 100 125 150 1.76
2.0
N i
20447
15
10
05 | ) |\ \ f\.
\
0o : \M/ A
Ve
05 T T T T T T T T
m 2 2z 23 24 25

Multicolleniarity Test (VIF): Passed

ariable

Variance Inflaton Factors
Drate: DBAOS/26  Time: 21:47
Sample: 201501 202504
Included cbasarvations: 44

Coefficient
Variance
0110738
0.695671

Uncenterad  Centared
VIF VIF
28.2447TE MA
1.308511 1.273154
1.2237TB0 1.223767
1. 310108 1141677
1.3217E4 1266278
B.193215 1406981
31.93650 1.461483
1.875038 1.812531
1.5302518 1. 469693
2.027570 1.8958733

Heteroscedasticity Test (Glejser): Passed

Mathod: Least
Date: DBAS/26
Sampla: 201531 20

Variable

S.E. of regregsion
Sum squared reskd
Log likelihood

F-statistic
ProbiF-statistic)

Heteroskedasticity Test: Glejser

Null hypothesia: Homoskadasticity

F-statistic 0303615
Obs*R-squared 3273150
Scaled explained 3721150

Tast Eﬁuatﬂn:
Dependent Varniabla: ARESID

res

ime: 21:47

2504

Included chaarvations: 44

Coefficlant
0320085
0316128
-0 204448
0051668

0034541
-0.513554
0.B24332

“0.BE5A30
0.053650
-0.305602

Prob. F(9,34) 0.9685
Prob. Chi-Square(d 0.9525
Prob. Chi-Square{d 0.5288
Sid. Error 1-Statistic Prob.
0.234154 1.370882 017834
0.586730 -0.538796 0.5835
0.698067  -D.421805 D.6758
0.07E354 0.679322 0.5015
0.027446 1.253482 0.2168
3571487 0143792 0.8865
4.657010 0177009 0.8606
1.795088  -0.482339 06336
0.158827 0337577 0.7378
0.7BB0B6 -0.387335 0. D0
Mean dependant var 0245138
5D, anit var 0270116
Akaike Info criterion 0.574322
Schwarz criterion 0.
Hannan-Quinn criter. 0.724700
Durbin-Watson stal 1.58T975
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e. Auto-correlation Test (Breusch-Godfrey Serial Correlation LM): Passed

Breusch-God Sarial Correlation LM Test:
Mull hypothesss: serial correlation at up 1o 1 lag

F-gtatistic 0887506 F"mb Ii_I 0.3252
Obs*R-sguarad 1200885  Prob. G ISquamﬂ] 0.2559
Tast

Depan aﬂ\farmue RESID

Method: Least res

Date: DENOS2E6  Time: 21:48

Sampla: 201501 202504

Included obsanations: 44

Presampla missing value |lagaed residuals sst to zera.

Variable Coefficient  Sid. Error 1-Statistic Prob,
[ 0048781 0.336441 0.145022 0.8856
DER -0.114656 0.841963  -D.136177 0.8925
CR -0_16B260 1.006578  -D.167180 0.8682
TATO -0.022687 0.110898  -D.204669 0.8331
ECO -0.004202 0.039244  -0.107078 0.9154
INF 1148117 5.205993 0.220730 0.8387
BIR -1_316641 6.750408  -0.195045 0.8466
FXR -1.030240 2752508 -D.374294 0.7106
QiL -0.028600 0.227868  -0.129899 0.8974
MRT -0_2B4E01 1.157258  -0.245927 0.8073
RESIDY-1} 0186604 0.186850 0.99a752 0.3352
R-squared 0028341 Maan depend-ant wvar -5.88E17
Adéuslad R-squarad -0 264 TR0 0. 369426
of regression 0415469 .ﬁ.lcallce nfa c:rrtenun 1.253499
Sum squarsd rasid 5.6DE26E  Schwarz criterion 1.739546
Log likelihood -17.45687  Hannan-Quinn criter. 1.458915
F-statistic 0088751 Durbin-Watson stat 1.956136
Probi F-statistic) 0_BBET36
Augmented Dickey-Fuller Test (ADF):
9/9 variables passed (Stationary Data)
Null Hypothesls: DER has a unit root Null vaomesls CH has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=9) Lag Lenalh 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.*
Augmented chkev—FuIler tem statistic -7.534500  0.0000 Augmented Dickey-Fuller test statistic -8.953972  0.0000
Test critical v: % level -3.592462 Test critical values: 1% level -3.592462
5‘\: level -2.931404 5% level -2.931404
10% level -2.603944 10% level -2.603944
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
A ted Dlek ller Test Equation
Jucmen SV-FIIJ) %rE aj qual ;uameéned\'l’)lckavuf-'ullecfﬂf)em Equation
.ﬂe(hod Lsast s Method: Least s
zample (sdlusled 201502 2025Q4 Qare: 08/03/269(1 o 201502 2025Q4
Included cbservations: 43 after adjustments >ample (a lust 2 43 after
Variable Coefficient  Std. Error t-Statistic Prob. Variable Coefficient  Std. Error 1-Statistic Prob.
DER(-1 -1. 151286 0.154129  -7.534500 0.0000 - 2
C( ! 0.0148: 0.013265 1.119768 0.2693 Cﬁé " .&00053232?2 86?35; 38238% gmm
R-squared 0.580643 Mean Oeoendem var 2.74E-18 = z
AdusiedRsquared 0570415 SO dependentvar 0131240 Rpauared ared 081043 Msandependentver:  :84SE10
reqression 0.086018  Akaike info criterion -2.023125 S.E. of regression 068420  Akaike Info criterion -2
Sum squared resid 0.303 Schwarz criterion -1.941209 | | Sym squared resid 191984 Schwarz criterion -2.398727
'-oa "ke"hood Fr 1] *D*glrmn“ggag g"g'- 1822317 | | Loalikelinood 5.33382 Quinn criter.  -2.450435
Prob[F»sv,aﬂ stic) .506000 965383 Ersot:rtl.’!-xsmﬂsﬂc) 0.17362  Durbin-Watson stat 2.009628
i HWDM & T'“TO hias a unit root E’l‘lquVDDMIB E“(‘J‘? has & unit root
£33 Lonath: 2 {Automatic - based on SIC, marlaa=8) Laq Lenath: 0 {Automatic - based on SIC, maxlag=8)
1-Statistic Prob.* 1-Statistic Prob.*
Augmented I.‘leav-FuIIartsm statistic -3594541  0.0001 Auamented Dickey-Fuller test statistic 5985062  0.0000
e S et e i
1055 fevel -ZAn5a36 bt 2831904

“Macki 1996 idad p-vakses.
e ¢ ) o gided pu *MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Depandent Vanabse: DNTATO) éuamemsd ‘?iekev»Fulle(gg? Equation

Mﬂhbm&“ﬁ ras
Sample lfadlu51ad zm sm 202504 '5““’”" Leas‘
Included obaarvations: 41 after adjusiments. ;ample (adlusled} 201502 202504
Varlable Coefficient ~ S1d. Emor  tStatistic  Prob, | | Included cbservations: 43 after adjusiments
DTfA.!TTD _113 _?gmg g a EEE;E‘ _ﬁ_ggg;; E‘m Variable Coefficient  Std. Emor  t-Statistic Prob.
2 -B5030 ¥ X 0000 ECOV-1) -0.932631 0.155826  -5.985062 0.0000
DiTat 2l Do Mo i Qoo C 0361075 0290911 -1.241186 02216
BE3EE dapsl -n.ooeeas | | R-squared 0.466292 Mean dependent var 0.000395
Eﬂ:ﬁ% mamd g:msr:i E‘.E?'Lermi.?‘?:t“’v;’f’ 1"104&1:32 Adéuued R-squared 0.453274 S.D. nt var 2.523731
5. é of regrea 0138181 Akaike info criterion -1.013471 of reqression 1.866070 Akalke Info criterion 4.130941
Sum squ.nled resld 0.716843  Schwarz criterion -0.8462%3 | | Sum squared resid 142.7709  Schwarz criterion 4.212857
Loag likelihood 2477616  Hannan-Quinn criter. -0.952534 | | Log Ilkellhood -86.81524  Hannan-Quinn criter. 4.161149
-statistic 743.7123  Durbin-Watson stat 1.445009 F-stat 35.82096 Durbin-Watson stat 1.997161
Prob(F-ztatistic) 0.000000 Prob(F-smis:Ic) 0.000000
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Hull Hypaotheals: TNF has & unit root Tull vanmla BIH has a unit root
CaaTanamn: ¢ Lo ot
Lag ath: 1 (Automatic - besed on SIC, maxian=9) Leg qih ‘I {Automatic - besed on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.*
Augmeanted l:lluca'n‘-FuIIerme‘t statiatic -3 ?25961 0.0071 Augmented Dlﬂcau‘-FuIIerme‘t statistic -2.937961 0.0485
Test critical wabues: Ia‘uul -3.596616 Test critical o leval -3.996616
-2.833158 s%lwsl -2.933158
m% level -2.604867 10% level -2 BO4867T
“MecKinnen (1996) ene-sided p-vakues. “Mackinnon (1996) one-sided p-values.
Augmented l:llcta\r—FuIIar Test Equation Augmented Dickey-Fullar Tast Equation
Dependent Varniable: DiINFI dent Vanabée: D{BIR)
Meathod: Least Mathod: Least Tes.
Date: DEAOS/26  Time 2 Date: DBAOSEE Time: 13:00
Sample (adjusted): 201 EOG 202504 Sample (adjusted): 201503 202504
Included cosarations: 42 aftar adjustments: Included cbaervations: 42 after adjustmenis
Variable Coefficient  Std. Eror  +-Statistic  Prob. Variable Coefficient  Sid. Error  +-Statistic  Prob.
INF{-1} 0325126 Q087260  -3.725961  0.0006 BIR(-1) 0146300 0.050511  -2.937961  0.0055
DﬁNét-m 0183730 0.138553  1.394237  0.1699 D{BIRI-11} 0.524042 0126287  4.149617  0.0002
[+ 0008348 0.003023 3.092423 0.0037 C 0.00737Ta 0.002683 2750637 0.0080
R-squared 0267425  Maan den-endamvsr -0.001048 red 0381628 Mean depemiamw -0.000643
Méuslnd R-souared 0220857 S0 . Adjusted R-squared 0350127 S0 0.004509
1 0.007782  Akaike Info crmsnon -6.802808 3 reqreasion 0.003635 Akaike info crmanan -B.32TE30
Sum squared resid 0.002366  Schwarz criterion -6.678689 SUm squarsd resid 0.000515  Schwarz criterion -B.203511
Loq Ilkallhnnd 1458500  Hannan-Quinn criter. -B.757314 LDH I|ka||hmd 1778802 Hannan-Quinn criter. -B.2B2136
7118451  Durbin-Watson stat 21 F-stat 1204465  Durbin-Watson stat 2081431
Pmth-emlmlcl 0.002315 Prnb[F-emImIc} 0.0000B4
Null Hypothesls: FXR has a unit root Null Hypothesis: OIL has & unit root
Exogenous: Constant enous:
Lag Length: 0 {Automatic - based on SIC, maxlag=9) Lag th: 0 {Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.546221 0.0000 Auamemed DIckewFuIlev test statistic -0,289693 0.0000
Test critical values: 1% level -3.592462 Test critical 1% level -3.592462
5% level -2.931404 5% level -2.931404
10% level -2.603944 10% level -2.603944
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation 4
1 oot Vi T DIEXR) \unmeé\é's: ‘llchkev-ng:g' I)ast Equation
.Methpd: Least s Method: Least res
Saropia (adlusted)’ 30150 202504 e e o oo Lt
Sample (adjusted): S :
Included observations: 43 after adjustments A gle_‘(adlusled‘). 20,‘43 5,22 504
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient ~ Std. Emor  t-Stafistic  Prob.
FXR{-1) -1.358755 142334 -9.546221  0.0000 ¥ . y
c S007ss Qoo+ raorios 0o orgn Gorises  Sd50ia Tasomee 076
R-squared 0080700 Moan 3 R d Q677922 Mean dependentvar 0001628
{dustecProquaed  D.ERA Ridiko o conenon - et Adusted R-squared 0870067 SO 0.565837
Sum squared resid 003 criterion 3 S.E. of regression 325016  Akaike info cmenon .
Log likelihood 89.11487 Hannan-Quinn criter.  -4.021646 Sum squared resid 4.331042  Schwarz criterion 0.717425
Lot 2 H 2 Log likelihood -11.66343 Hannan-Quinn criter. 0.665716
-Stakistic BLI903] “Durbin-Wataon stal 2052989 | | Edanistic 86.20830  Durbin-Watson stat 2008576
Prob(F- Prob(F-statistic) 0.000000
Null Hypothesis: MRT has & unit root
Exogenous: Constant
Laq Length: 0 {Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.668183  0.0000
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2.603944
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Vanable: DIMRT)
Method: Least res
Date: 08/05/26 Time: 13:02
Sample (adjusted): 2015Q2 2025Q4
o b 43 after ad]
Variable Coefficient  Std. Error  t-Statistic Prob.
MRTH] -1.042478  0.156336 -6.668183 0.0000
0.014051 0.012464 1.127395 0.2861
R-sai 520270 Mean deoendem var 0.000233
Méusted R-squned 0.508! S.D. 0.114964
0 nmr.w Axalke Info crheﬂon 153442
Sum squared resid 0.266297  Schwarz criterion 07
Loa Ilkellhood 4829900 Hannan-Quinn criter. -2.123234
;—gg{n’Fstic 44.46467  Durbin-Watson stat 1.891004
T
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6. Model 2 - Regression Test #4:

a. Normality Test (Jarque-Bera): Passed (3 impulse observation detected)

Dependent Vanable: ISR
Mathod: Least res
Date: DBAOS2E  Time: 21:49
Sampla: 201501 202504
Included cbsarvations: 44
Indicator Saturation: |15, 44 indicators searchad over 2 blacks
3 IS varniables detactad
Variable Coefficient Std. Error t-Statistic Prab.
[ -0.022B30 0.183066  -D.124757 0.9015
DER 0138007 0.531480 0.259660 0.7968
CR 0516646 0.561188 0.8920987 03642
TATO -002T316 0.062720  -D.435528 0.6862
ECO 0.0D4TEE 0.021520 0.221543 0.8261
IMF 3604400 2.775372 1.370803 0.1803
BIR -3.156488 3.614881 -0.873196 0.3893
FXR -1.EEREAT 1441880  -D.464533 0.8455
alL 021077 0127017 1.659348 0.1071
MRT 0056045 0.648220 1.476 0.1500
@ISPERIOD 201802 1840142 0243241 7.565099 0. 0000
@|SFERIOD 202004  0.024268 0.297743 3104243 0,001
@ISPERIOD( 202302  0.920300 0248738 3.736421 D.0008
R-squared 0.778427  Mean dependent var 0.032500
Méustﬁd R-squared 0684044 5.0, it var 0409112
5.E_ of regression 0226283  Akalke info criterion 0106736
Sum squared rasid 1567467 Schwarz criterion 0.533883
Log likelihood 1065180  Hannan-Quinn criter. 0.302228
F-statistic 9126603  Durbin-Watson stat 1.712160
Prob(F-statistic) 0000000

Saries: Residuals
7 Sample 201501 202504
Obsamvations 44
6 |
Mean -2 B8e-17
24 Median -0.004050
n Maximum 0.533383
1 Minimum -0.308286
a | Std. Dev. 0.132140
Skewness 0.670786
2 | Kurtasis 3.758302
14 Jargue-Bera  4.353866
Prabability 0.11338%
L]
.3 4.2 Q1 0.0 LAl 0.2 03 04 05
20

L 0.0

-1.0

Residual Actual

Fitted |

b. Multicolleniarity Test (VIF): Passed

Variance Inflation Factors
Date: DROS/26  Time: 21:52
Sample: 201501 202504
Included cbaarvations: 44

Variable ariance

0.033513 28.7B566
OER 0.282482 1.792243 1. 742483
0.314932 1.319168 1.318155
TATO D.0035934 1.474476 1284812
EC 0.000463 1.355342 1.20B8425
IMF B. 1417114
BIR 13.067T37 3208458 1468741
EXR 2.079307 2.018050 1.85077E
QIL 006133 1.600752 1.565781

MAT ; L
@ISPERIOD("201802 0.059166 1155304 1.129135
@ISPERIOD("202004  0.088651 1.731176 1.691831
@ISPERIOD{"202302 0.0618T1 1.208207 1.180748
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c. Heteroscedasticity Test (Glejser): Passed

Heteroskedasticly Test: Glejsar
Null hypothesisa: Homoskedasticity

F-statistic 1.120873  Prob. F{12.31) 037
Obs*R-squared 1331480  Prob. Chi-Squara{i 0.34686
Scaled explaned 55 11.477ET  Prob. Chi-Sgquare(1 0.4885
Tast Eﬁuatﬂn:
Depandent Vanable: ARESID
Mathod: Least res
Date: DBOS2E6 Time: 21:52
Sample: 201501 202504
Included cbaarvations: 44
Variable Coefficlent  Sid. Error - t-Statistic Frob
C 0265721 0101837 2606716 0139
DER 0348007 0.285850 1.175399
CR 0.DETT34 0.312486 0.280762
TATO -0.060852 0.034825 -1.745248
ECO 0010071 0.011883 0.840446
IMF -0.426368 1.545412 -0.275883

BIR -1.B484TE 2012876 -0.918326

FXR 0117668 0.802938 a.

OIL 0024138 0.070727 o
MRT 0323510 0.360948 a.

ISPERIOD 201802 -0.1003T6 0135444 E.Tﬂ

-0

: RIS

@

@ISPERIOD 202004 -0.134668 0165783 a122n
@|SPERIOD("202302 -0.0B5344 0.138505 E16178

A-sguared 0302613 Mean dependent var 0.141556
Adéusted R-sguared 0032657 5.0 it war 0.128116
5.E_ of regreasion 0126007 Akaike info criterion -1.064252
Sum squared resid 0482210  Schwarz criterion -0.53T106
Log likelihood 3641355  Hannan-Quinn criter. -0.868T61
F-statistic 1120873  Durbin-Watson stat 1. S50
ProbiF-statistic) 037137

d. Auto-correlation Test (Breusch-Godfrey Serial Correlation LM): Passed

Breusch-ﬁndﬁe\lrgamllcnrrelauuﬂ LM Test:
Null hypothesés: No serial correlation at up to 1 lag
F-statistic 1268734 Prob. F(1,30) 0.2687
Obs*R-sgquared 1.TBEE5T  Prob. Chi-Square{1) 0.1813
Tast Eﬁuatﬂn:
Depandent Varnabe: AESID
Method: Least res
Drate: DB/ADS26  Time: 21:53
Sample: 201501 202504
Included cbaarvations; 44
Presample missing value lagged residuals sat o zera.
Wariable Cpefficlent  Std. Error - 1-Statistic Prob.
[ 0015603 0182800 0.085356 0.9325
DER -0.116BE1 0.530228  -D.216385 0.8302
CR 1268431 0607772 -0.443309 0.6607
TATO -0.005512 0.062640  -D.087237 0.5305
ECO -1 0053086 0.021956 -0.24571 D.8075
IMF 0458140 2.793255 0164374 D.8705
BIR -0.365251 A.613823 -DAM07 05202
EXR -1.244133 1.452002 -0.168136 0.8676
QIL 0016304 0127203 0.128083 0.8589
MRT 1117537 0.653793 017877 D.8585
@ISPERIOD(" 201802 -0.166532 0.2B3720 -D.586958 0.5616
@ ISPERICD" 202004 -0.123224 0.315882 -0.339970 0.6993
@ ISPERICD"202302 -0.0B7551 0.259565 -0.33730 0.7382
RESIDY-1} 0266019 0.254626 1.126825 0.268T
A-squared 0040606 Mean dependent var -2 68E-1T
Méusted R-sguaned -0UATE13E 5.0, it var 0182140
5.E. of regression 0225315  Akalke info criterion 0.110738
Sum squared resid 1623007 Schwarz criterion 0.6784:34
Log likelihood 1156377 Hannan-Quinn criter. 0321267
F-statistic 0087672  Durbin-Watson stat 1.842724
Prob(F-statistic) 0.BBO0ES
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