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Table 1 synthesizes key findings from major USD-INR forecasting studies, highlighting the 

evolution from traditional to hybrid approaches:

Study Method Data Frequency Key Findings Performance 



Methodology

Data and Variables

Four key variables are incorporated based on economic 

theory and prior literature:

Data Preprocessing

Modeling Approaches

Econometric Models

Machine Learning Models



Model Interpretability

Limitations

Hypotheses

Hybrid Modeling Framework

Model Validation and Performance Evaluation

Robust validation employed:



Results and Analysis

Table 2 Stationarity Test

Variable  ADF Statistic P-Value Stationary First Diff ADF First Diff Stationary 

Table 3 Model Performance Comparison

Model Performance Comparison

Model RMSE MAE MAPE (%) R² AIC 



Feature Importance Analysis (SHAP Values)

Table 4 Feature Importance Analysis

Feature SHAP Value  Importance Rank 

Validation and Robustness:



Interpretability Summary

Figure 2 SHAP Analysis

Figure 3 PDP



Scenario Analysis

Forecasting Results

Figure 4 LIME
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Table 5 Forecasted Value
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Decision Matrix for Model Selection

Table 6 Decision Matrix for Model Selection

Criteria ARIMA GARCH LSTM  
ARIMA-
LSTM  

GPR-LSTM  XGBoost  
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