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The yield curve is recognized as one of the most important leading indicators in
financial and economic analysis. This research employs the Nelson-Siegel model
and data on zero-coupon government bonds (Akhza) to extract the yield curve of the
Iranian economy during the period 2017-2024. The main innovation of this study,
in addition to applying the Bliss weighting method to enhance fitting accuracy in
short-term maturities, lies in the first empirical examination of the stylized facts of
the yield curve in Iran's economy. The research findings indicate that the Iranian
economy experienced three distinct yield curve patterns during this period: a
downward-sloping curve during the recession-sanctions period of 2017-2019, a flat
curve during transition periods in 2021-2022, and a steep upward-sloping curve
during the political-economic shocks period of 2022-2024. The results of statistical
tests confirm two main stylized facts: first, the existence of strong co-movement
among interest rates with different maturities, confirmed by correlation coefficients
exceeding 0.95; and second, the typically upward-sloping yield curve, observed in
over 65% of cases. However, contrary to initial expectations, the inverse relationship
between the level of short-term rates and the slope of the curve was not confirmed
in Iranian data, which may indicate specific characteristics of Iran's financial market.
These findings can provide a suitable scientific basis for monetary policy, risk
management in financial institutions, and investor decision-making. Particularly, the
identification of different yield curve patterns across various economic periods can
serve as a predictive tool for future decision-making.
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Extended Abstract
Introduction:

The yield curve is recognized as one of the most reliable predictive indicators in macroeconomics
and financial markets. This curve not only reflects inflation expectations and economic growth but
also plays a determining role in asset pricing, risk management of financial institutions, and
monetary policy formulation. Despite the extraordinary importance of this indicator, Iran's
economy has hitherto lacked comprehensive studies that could extract and analyze the yield curve
using market-based data. Most previous studies have either relied on administered interest rates or
used macroeconomic models to analyze the interest rate structure. This research gap necessitated
a study that would utilize actual government bond market data to model the yield curve and
examine its structural characteristics.

Methodology:

Methodologically, this research is an applied-descriptive study conducted using an econometric
approach. The statistical population includes all zero-coupon government bonds (Akhza) from
March 2017 to September 2024. The sampling method was systematic elimination, excluding
bonds with less than one month to maturity and periods where the number of available bonds was
less than three. The Nelson-Siegel (1987) model was used for yield curve modeling, selected due
to its parameter parsimony and flexibility, making it suitable for developing markets. The
methodological innovation of this research lies in applying the Bliss (1996) weighting method
based on the inverse of duration, which enhances fitting accuracy in short-term maturities.
Furthermore, for the first time in Iran's economic literature, an empirical test of the yield curve's
stylized facts has been conducted using advanced statistical methods including correlation analysis,
one-sample t-test, and linear regression. Data were processed and analyzed using EViews and
MATLAB software.

Results:

Results from the Nelson-Siegel model estimation indicate that Iran's economy experienced three
distinct yield curve patterns during the study period. During 2017-2019, the yield curve became
inverted, coinciding with the implementation of interest rate caps and the US withdrawal from
JCPOA. During 2021-2022, the yield curve flattened, indicating market uncertainty and mixed
expectations. Finally, during 2022-2024, the yield curve developed a steep upward slope,
concurrent with intensified sanctions and increased political uncertainty. Statistically, Pearson
correlation analysis confirmed strong co-movement among interest rates with different maturities,
with correlation coefficients between all rate pairs being significant at the 99% confidence level,
ranging from 0.78 to 0.99. Additionally, the one-sample t-test showed that the mean curve slope
was 1.7 percent and statistically significant (p < 0.001). However, contrary to theoretical
expectations, the inverse relationship between the level of short-term rates and the curve slope was
not confirmed in Iranian data, and in some periods, a positive and significant relationship between
these two variables was observed.

Conclusion:

This research successfully extracted and analyzed Iran's yield curve based on market-based
government bond data for the first time in the country's economic literature. Findings indicate that
Iran's yield curve is highly sensitive to political-economic shocks and can serve as a strong leading
indicator for analyzing macroeconomic conditions. The confirmation of two main stylized facts
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(rate co-movement and typically upward slope) demonstrates that Iran's debt market, despite all its
deficiencies, follows relatively rational behavioral patterns. However, the non-confirmation of the
inverse relationship between short-term rates and curve slope reveals specific characteristics of
Iran's financial market that require deeper examination in future studies. These findings can be
utilized by monetary policymakers to evaluate policy effectiveness, by banks for interest rate risk
management, and by investors for investment decision-making.
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2- System Identification Toolbox
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1- Inverted Yield Curve
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