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Abstract
The growth of interest rates can enhance corporate profitability, encourage operational

efficiency and margin improvement, and lead to increased stock prices and returns.
Additionally, rising interest rates can aid in portfolio rebalancing and elevate stock demand.
Thus, the aim of this study is to examine the effect of interest rates and the overall index of the
Tehran Stock Exchange within the period from 2010 to 2024, using a quantile regression
approach based on wavelet transformation. The empirical results show that interest rate
uncertainty has a significant and positive impact on the overall index of the Tehran Stock
Exchange across all quantiles. This effect is stronger in the initial quantiles but diminishes
over time. A comparison of Daubechies and Haar wavelets reveals that the mean square error
difference between these two wavelets is not statistically significant. Bootstrap analysis
indicates that the mean square error difference between these two wavelets and the p-value
signify no significant difference. Ultimately, it is suggested that long-term investors should
focus more on corporate performance rather than interest rate fluctuations.
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Introduction

The stock market is a key component of any economy, crucial for economic development and
growth. It efficiently allocates capital, directing investments towards profitable projects and
companies, thus preventing resource wastage. It also serves as a vital tool for corporate financing,
enabling companies, especially startups and small enterprises, to raise necessary funds for
expansion. As an economic indicator, changes in stock indices reflect the overall economic
condition, with rising indices indicating growth and increased investor confidence. The stock market
also plays a significant role in job creation by attracting capital and financing companies, leading to
new job opportunities. Moreover, it promotes transparency and reduces financial risks, as listed
companies must provide accurate financial reports. The stock market fosters equitable wealth
distribution by allowing public investment, helping reduce economic inequality. It also attracts
foreign investments by creating a transparent financial market and fosters an investment culture by
raising public awareness of stock market benefits. Overall, the stock market is essential for economic
development and growth.

Methodology

Hybrid models in data science and time series analysis combine multiple techniques and algorithms
to improve prediction accuracy, reduce errors, and enhance data analysis efficiency. The Quantile-
Wavelet hybrid model merges the quantile and wavelet methods, leveraging the strengths of both to
provide better data analysis results. Quantile Model is statistical method examines data distribution
and analyzes quantile points, dividing data into equal parts. It is particularly useful for non-normal
distributions and outliers, providing detailed distribution descriptions, risk analysis, and future value
predictions. Wavelet Model is mathematical tool for analyzing data across different time and spatial
scales, wavelets decompose data into components at various frequencies. This model is used for
multi-scale analysis, data compression, and noise reduction, making it effective for economic and
financial time series analysis. The Quantile-Wavelet hybrid model combines multi-scale wavelet
analysis with quantile distribution analysis, enhancing prediction accuracy and data analysis by
reducing noise and outliers. It offers comprehensive data analysis, flexibility for various data issues,
and compatibility with complex, nonlinear time series, making it valuable for economic and
financial analyses. This model provides analysts with advanced tools for precise and comprehensive
data analysis.

Results and Discussion

Our analysis, which is based on a comprehensive examination of the impact of interest rate
uncertainty on the Tehran Stock Exchange (TSE) index, indicates a positive and significant effect
across all quantiles. Specifically, a one-unit increase in interest rate uncertainty leads to an increase
in the TSE index. This effect is more pronounced in the initial quantiles, suggesting that the positive
impact of interest rate uncertainty on the TSE index diminishes over time. Examining different time
scales reveals that the effect of interest rate uncertainty is also positive and significant in the long-
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term, medium-term, and short-term. On a long-term scale, the effects of interest rate uncertainty
initially increase and then decrease. In the medium term, these effects fluctuate, indicating market
reactions to uncertainty. A similar trend is observed in the short term, showing that the market's
reaction to interest rate uncertainty in the short term is akin to that in the long term.

The comparison of Daubechies and Haar wavelets shows that the difference in mean squared
error (MSE) between these two wavelets is not statistically significant. Bootstrap analysis indicated
that the average MSE difference between Daubechies and Haar wavelets is 0.2469 units. However,
the 90% confidence intervals for the mean differences include zero, suggesting no significant
difference between these two wavelets. Additionally, the p-value from the bootstrap analysis is
0.5059, indicating that the difference in average MSEs is not statistically significant. Based on our
analysis, we cannot conclusively determine the superiority of one wavelet over the other. Both
Daubechies and Haar wavelets offer unique advantages, and the choice of the best wavelet depends
on specific conditions and requirements. The Haar wavelet might be more suitable for high precision
and detailed analysis. However, if simplicity and speed are more critical, Daubechies wavelet could
be a better choice.

Conclusion

The study reveals that interest rate uncertainty has a significant positive impact on the Tehran Stock
Exchange (TSE) index. This effect is observed across all quantiles, with the TSE index increasing
as interest rate uncertainty rises. The impact is more pronounced in the initial quantiles and
diminishes over time, indicating that the positive effect of interest rate uncertainty on the TSE index
decreases over time. Analysis across different time scales shows varying effects of interest rate
uncertainty on the TSE index. In the long term, the positive impact gradually increases and then
decreases, suggesting a stronger initial effect that wanes over time. In the medium term, the effects
are oscillatory, reflecting variable market reactions to uncertainty. In the short term, a similar trend
to the long term is observed, indicating comparable market responses to interest rate uncertainty in
both short and long terms. A comparison of Daubechies and Haar wavelets using bootstrap analysis
showed no statistically significant difference in mean MSE between the two wavelets. High p-values
and confidence intervals including zero indicate no significant performance difference between the
wavelets. Therefore, the choice between wavelets should be based on specific conditions and needs.
Daubechies wavelets may be preferable for high accuracy and detailed analysis, while Haar wavelets
might be better for simplicity and speed. Investors should consider company performance alongside
interest rates in their investment decisions. Long-term investments might mitigate negative effects
of rate uncertainty over time, urging investors and policymakers to adjust strategies to minimize
economic uncertainties' negative impacts.
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1. Mean Squared Error (MSE)
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MSE for Different Quantiles and Scales
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Mean Difference: 0.2469

Bootstrap 90% CI for Difference: [-0.3462, 0.8450]
p-value for Bootstrap Analysis: 0.5059
The difference between Haar and Daubechies MSE is not statistically significant.
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1. t-test
2. Confidence Intervals
3. Bootstrap 90% CI for Difference
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1. p-value for Bootstrap Analysis
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