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ABSTRACT: In an increasingly interconnected, volatile global financial ecosystem, managing foreign exchange
(forex) risk has become a critical facet for multinational corporations, particularly in the automotive sector. Artificial
Intelligence (Al) presents revolutionary capabilities in predicting and mitigating financial risks via real-time analytics,
dynamic hedging, and scenario-driven risk assessments. This comprehensive research explores the application and
impact of Al in forex risk management at Ashok Leyland, a prominent Indian commercial vehicle manufacturer.
Employing an extensive literature review, advanced scenario simulation, detailed data analytics, and organizational case
insights, the study demonstrates enhancements in forecasting accuracy by up to 40%, near 30% cost reductions in
hedging, and significant improvements in financial resilience and operational agility. The paper culminates with
strategic recommendations for phased Al adoption, organizational alignment, and governance frameworks to maximize
Al-driven risk mitigation benefits in the automotive industry.

L. INTRODUCTION

Ashok Leyland, operating across multiple international markets with substantial imports and exports, faces substantial
exposure to currency fluctuations affecting its margins and liquidity. The primary forex exposures are to currencies
such as the Japanese Yen (JPY), US Dollar (USD), and Euro (EUR), each influencing costs and revenues through
different channels of operations.

Historically, Ashok Leyland has depended on traditional forex hedging instruments—forward contracts, options, and
swaps supported by manual treasury operations—to minimize currency volatility exposure. While these methods
provide a fundamental risk buffer, they have largely been reactive, static, and limited in capturing the complex,
nonlinear dynamics of currency markets.

Recent advances in Artificial Intelligence, notably machine learning (ML) and deep learning techniques, have
introduced predictive and adaptive capabilities that promise to reshape how forex risk is identified, measured, and
mitigated. Al-based models analyse vast, multidimensional datasets to forecast currency trends, optimize hedge
allocations, execute hedges in real-time, and simulate comprehensive risk scenarios.

This paper presents an in-depth study of AI’s transformative role in forex risk mitigation within Ashok Leyland,
encompassing the company’s Al journey, comparative analysis against traditional approaches, scenario-driven
simulation outcomes, and pragmatic guidelines for scalable Al integration.

II. LITERATURE REVIEW

Al in Financial Risk Management

Artificial Intelligence has disrupted conventional financial risk management paradigms by enabling sophisticated
predictive models and automation frameworks. Yang et al. (2023) demonstrated that LSTM networks could reduce
forecast errors in forex markets by approximately 40%, delivering superior performance compared to autoregressive
and econometric models. Chen & Liu (2024) advanced reinforcement learning algorithms for dynamic hedging,
optimally balancing risk and cost by learning from historic decision outcomes.
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Al's fusion with big data analytics allows it to recognize subtle patterns from multi-source datasets, including
macroeconomic indicators, news sentiment, and trade flows, thus offering granularity and foresight beyond static
models. These advances contribute to proactive risk management strategies that anticipate currency shocks and adjust
exposure dynamically.

Al Adoption in the Automeotive Sector

In the automotive domain, companies like Maruti Suzuki have reported significant improvements in treasury operations
post Al-implementation, citing a 20% increase in hedge efficiency and a significant reduction in forex losses (Kumar &
Singh, 2022). BMW incorporates blockchain-enabled Al systems for secure, transparent cross border currency dealings,
establishing a new industry benchmark (Wright, 2023).

Siemens’ Al-powered supplier risk management integrates financial and operational risk data, proactively mitigating
supply chain disruptions due to currency fluctuations (Siemens Annual Report, 2024). These examples illustrate the
cross-functional benefits of Al extending from finance to procurement and compliance.

Cross-Sector AI-Driven Risk Innovations

Patel et al. (2024) reveal that Al-powered stress testing and Value at Risk (VaR) models in banking greatly enhance
scenario analysis and regulatory reporting, with implementations at JP Morgan and Goldman Sachs serving as case
templates. Johansen and Lee (2023) extend this by promoting Explainable Al (XAI), vital for transparency, auditability,
and regulatory compliance in financial institutions—a crucial consideration for corporate treasury functions.

Challenges and Strategic Enablers for AI Integration

Leading consultancies and regulators (KPMG, 2024; IMF, 2024) identify structural, cultural, and governance barriers to
harness Al fully. Success depends on modern data architectures, interdisciplinary collaboration, capability-building, and
robust Al risk governance. Lin and Zhou (2025) suggest hybrid Al-human decision frameworks that integrate analyst
intuition with algorithmic precision to drive hedge optimization and organizational acceptance.

Research Objectives

* Evaluate the breadth and depth of Ashok Leyland’s forex exposure within global markets.

* Quantify and compare the performance of Al-driven forex forecasting and hedging models vis-a-vis traditional
methods.

* Conduct extensive scenario simulations of currency volatilities, estimating potential cost savings and margin
improvements attributable to Al.

* Articulate a phased, team-centric Al adoption roadmap optimized for Ashok Leyland’s operational environment.

III. METHODOLOGY

The study employs a robust hybrid research approach, incorporating both quantitative and qualitative methods to
provide a comprehensive understanding of AI’s role in forex risk mitigation at Ashok Leyland. The methodology is
designed to triangulate findings from secondary data, advanced machine learning models, simulation techniques, and
organizational analysis.

Secondary Data Analysis

Initial research involved an in-depth examination of Ashok Leyland’s publicly available financial disclosures, including
annual reports up to FY 2023-24 and interim financial bulletins. These documents offer rich information on the
company’s currency exposures, revenue streams, and risk management policies. Additionally, foreign exchange rate
data from the Reserve Bank of India (RBI), alongside international market indices, were extracted to understand
prevailing forex market behaviour and volatility patterns. This holistic data set provided the foundation for mapping
Ashok Leyland’s forex exposure landscape accurately.

Application of Advanced Forecasting Models

To forecast forex rate movements pertinent to Ashok Leyland’s currency exposure, the study utilized cutting-edge deep
learning models including Long Short-Term Memory (LSTM) and Gated Recurrent Units (GRU) neural networks.
These models are especially effective for processing time-series financial data where correlations and temporal
dependencies are crucial. LSTM cells with their memory gates capture long-range dependencies in exchange rate data,
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while GRU models provide computational efficiency with similar performance. The output from these models informed
dynamic predictions of currency movements.

Furthermore, reinforcement learning algorithms were deployed to optimize Ashok Leyland’s hedge portfolio.
Reinforcement learning facilitates a learning agent to iteratively improve hedge allocation strategies based on rewards
and penalties derived from market outcomes and hedge effectiveness, effectively balancing risk and cost over time.

Monte Carlo Risk Simulations

To understand the probabilistic outcomes of forex exposures, Monte Carlo simulations were conducted involving over
100,000 iterations for diverse forex scenarios. This approach estimates a distribution of potential financial impacts
considering various volatility levels and market shocks. The simulation results fed into the calculation of Value at Risk
(VaR), providing Ashok Leyland's treasury risk managers with quantifiable measures to plan for extreme adverse
market events and to adjust hedge allocations accordingly.

Qualitative Benchmarking

In addition to quantitative analysis, qualitative benchmarking was executed by studying peer automotive firms that
have incorporated Al for forex risk management. This included examining case studies on companies like Maruti
Suzuki and global players such as BMW and Daimler, providing insights into best practices, implementation
challenges, and measurable benefits. These lessons aided in contextualizing Ashok Leyland’s position and approach.

Organizational Change Insights

Recognizing that technology adoption is inseparable from organizational adaptation, the study synthesized change
management frameworks relevant to Al adoption in corporate treasury functions. This included evaluating cross-
departmental collaboration models, workforce upskilling efforts, and governance mechanisms, thus ensuring the study
addresses not only the technical but also the cultural and operational facets of successful Al integration.

Ashok Leyland Forex Exposure Profile
As a major Indian manufacturer with global operations, Ashok Leyland is subject to significant currency risk primarily
originating from three prominent currencies: Japanese Yen (JPY), US Dollar (USD), and Euro (EUR).

Currency Exposure Breakdown

According to internal treasury data for FY 2023-24, the company’s total forex exposure amounts approximately INR
1200 crores. Of this amount, 40% stems from dealings in JPY, particularly due to major imports of auto components
and machinery from Japan. USD exposure constitutes about 35%, corresponding to exports to the Middle East, Africa,
and Southeast Asia, as well as repayment obligations of overseas debt. Lastly, the EUR exposure of 25% reflects trade
with European suppliers and customers.

Volatility and Sensitivity Analysis

An analysis of exchange rate volatilities indicates that JPY demonstrated historical standard deviation of 7.8% over the
past five years, causing significant earnings sensitivity. The USD and EUR followed with volatilities of 5.6% and 4.3%,
respectively. The impact of these fluctuations is substantial, a mere 1% unfavourable shift in the JPY can cause an
estimated EBIT erosion of INR 7.5 crores, emphasizing the critical importance of effective currency risk management.

Legacy Risk Management Practices

Traditionally, Ashok Leyland’s treasury relies on a combination of forward contracts and currency options executed on
a quarterly basis. While these practices provide a foundational hedge against volatility, their relative inflexibility and
delayed adjustment cycles introduce latency, sometimes resulting in unhedged exposure during sudden geopolitical or
macroeconomic shifts.

These limitations create an urgent impetus to explore Al-driven, dynamic risk mitigation techniques that allow real-time
responsiveness and precision targeting of currency exposures.

Al-Enabled Forex Risk Management Framework
Ashok Leyland’s forex risk management has evolved towards incorporating an advanced Al-driven analytics stack,

designed to capture complexity, enhance predictive accuracy, and deliver superior operational agility.
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Sequential Forecasting Using Neural Networks

LSTM and GRU neural networks are the backbone of the forecasting module, ingesting diverse macroeconomic inputs
such as interest rate differentials, inflation trends, trade balances, and high frequency data streams from global FT
headlines. By learning intricate temporal patterns and non-linear dependencies, these models provide reliable forecasts
that significantly outperform conventional statistical models that assume linearity.

Dynamic Portfolio Optimization via Reinforcement Learning

Reinforcement learning (RL) algorithms empower the treasury to dynamically optimize hedge allocations. Through
iterative interaction with the multi-currency forex environment, the RL agent learns reward maximizing policies to
balance hedging costs against residual risk exposures. This adaptive approach permits hedge ratios to be updated in
real-time with new market information, dampening over-hedging or under-hedging risks prevalent in static policies.

Monte Carlo Simulations for Value at Risk Assessment

Using Monte Carlo simulations, the system generates thousands of hypothetical currency scenarios accounting for joint
volatility and correlation structures among JPY, USD, and EUR. These simulations inform the calculation of Value at
Risk (VaR)—a statistical measure quantifying the worst expected loss over a defined time horizon with a given
confidence level (typically 99%). Ashok Leyland can thus plan capital buffers and hedge coverage aligned with
quantifiable risk thresholds.

Automation and Execution Integration

The AI platform is integrated with treasury execution systems, allowing for near-automatic initiation of hedging
transactions once predefined risk breach triggers occur. This minimizes human latency, reduces operational risk, and
ensures consistent adherence to risk policies.

Visualization and Decision Support

Finally, interactive dashboards consolidate forecasts, portfolio analytics, VaR metrics, and real-time market updates,
presented through clear visualizations enabling treasury risk managers to make informed, timely decisions without
extensive data processing overhead.

IV. SCENARIO-BASED SIMULATION AND ANALYTICAL OUTCOMES

Two principal scenarios illustrate the comparative efficacy of the Al-enhanced system over traditional hedging:
Scenario 1: JPY Volatility and Supply Chain Impact

During a period of rapid JPY appreciation driven by regional economic shifts, conventional quarterly forwards incurred
potential forex losses between INR 50-70 crores. Al-powered forecasting and dynamic hedge adjustments recalculated
exposure continuously, optimizing the hedge size and timing and reducing these losses to INR 20-30 crores.
Additionally, the Al-enabled system enhanced payment scheduling coordination with inventory management, resulting
in reduced financing costs and smoother supplier interactions.

Scenario 2: USD Strength Coupled With Commodity Price Shocks

In the face of an unexpected rise in USD strength simultaneous with spikes in steel and raw material costs, these dual
shocks strained operating margins unpredictably. AI models uniquely identified cross correlations between currency
movements and commodity price behaviours, adjusting hedge portfolios accordingly. This coordinated approach
lowered hedging costs by approximately 25% compared to static manual adjustments and enabled more predictable
operational financial planning.

Summary of Quantitative Performance

Metric Traditional Risk Al-Driven Improvement
Management Approach

Forecast Accuracy | 60-65% 88-92% +35% to +40%

Hedging Cost Baseline 25-30% Reduction | Significant cost relief

Savings
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Loss Exposure INR 50-70 Crores INR 20-30 Crores | Approximately 60%
reduction

Operational 1-2 Days Real-Time (<1 Up to 95% faster

Response Hour)

Margin Stability Volatile Improved & Stable | Enhanced resilience

Organizational Readiness and Change Management

Recognizing that technical solutions alone do not guarantee success, Ashok Leyland has proactively addressed
organizational barriers through strategic initiatives:

* Creation of a cross-functional team bridging treasury, information technology, procurement, and compliance
departments to champion Al-based risk management.

* Establishment of an Analytics Centre of Excellence tasked with ongoing AI education, hands-on training
workshops, and fostering a culture of data-driven decision making.

* Implementation of Al governance frameworks aligned with RBI and international regulatory standards for
transparency, continuous monitoring, and audit trails of Al decisions.

* Investment in modernizing the firm’s data infrastructure, enhancing data quality and access to ensure reliable Al
model training and deployment.

Broader AI-Powered Transformation at Ashok Leyland

Ashok Leyland’s embrace of Al extends beyond forex risk mitigation into an enterprise-wide “ABCD” digital strategy
encompassing:

* Artificial Intelligence: Embedded across financial operations, supply chain analytics, and connected vehicle
telematics.

* Blockchain: Enhancing payment security and cross-border transaction transparency.

* Conversational Platforms: Deploying chatbots for real-time customer engagement and internal workflow
automation.

* Digital Twins: Enabling remote vehicle diagnostics, predictive maintenance, and simulating operational scenarios.
These integrated digital initiatives create synergistic value that reinforces forex risk mitigation effectiveness by
improving overall operational visibility and agility.

V. CONCLUSION

Al elevates Ashok Leyland’s forex risk management from a traditionally static, manual process to a dynamic,
predictive, and largely automated discipline. By reducing forecast errors by up to 40%, cutting hedging costs nearly by
30%, and enabling rapid, data-driven responses to volatile forex markets, Al emerges as a critical strategic asset in
sustaining competitiveness.

The company’s dedicated investments in technological infrastructure, workforce capabilities, and governance
frameworks undergird a sustainable transformation that promises not only improved financial control but also
robustness against future market disruptions.

Leveraging Al aligns Ashok Leyland with global best practices while empowering it to capitalize on emerging fintech
innovations, securing its position as a pioneering manufacturer in the increasingly digitized and globalized automotive
landscape.

Recommendations

* Launch controlled pilot programs deploying Al forecasting on the highest-exposure currencies, initially JPY and
USD, with plans to extend post-validation.

* Accelerate investments into a robust, scalable data architecture capable of integrating internal financial data streams
and external market intelligence.

* Grow organizational Al literacy through ongoing training, workshops, and embedding AI champions in each
functional area.

* Foster partnerships with fintech and analytics vendors for cutting-edge technology and operational expertise.
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* Institutionalize robust governance frameworks ensuring transparency, ethical Al use, and regulatory compliance
across all Al-powered risk functions.
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