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Abstract: This paper examines the transition from LIBOR to SOFR and its impact on
financial markets. LIBOR, once a key benchmark rate, has faced credibility issues, leading
to the proposal of new benchmark rates like SOFR. The study investigates whether SOFR is
a suitable LIBOR replacement and analyzes its effects on financial markets. Using statistical
analysis, including covered interest rate parity theory and hypothesis testing, the study
compares the accuracy of SOFR and LIBOR in determining the risk-free rate. The findings
support the hypothesis that SOFR calculations more accurately reflect real market data
compared to LIBOR. However, the study is limited in its focus on the US dollar market,
which may limit its generalizability. Future research could explore the transition to alternative
benchmark rates in other currencies and regions. Additionally, incorporating real-time data
could provide more current insights into SOFR's effectiveness as a LIBOR replacement.
Overall, the transition from LIBOR to SOFR represents a significant change in financial
markets. Further research is needed to fully understand its implications. Addressing these
limitations and exploring future research directions can enhance our understanding of the
transition's impact on the global financial system.
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1. Introduction

In the financial sector, interest rate is a very important indicator that affects the operation of the entire
economy. The London Interbank Offered Rate (LIBOR) used to be one of the most important
benchmark rates in the world. Investors and banks used to tie their credit arrangements to the LIBOR
as the standard interest rate. The LIBOR, which is made up of five currencies and seven maturities,
was calculated by taking the average interest rate that big international banks borrow from one another.
The U.S. dollar (USD), Swiss franc (CHF), British pound (GBP), Japanese yen (JPY), and euro (EUR)
were the five currencies. The three-month US dollar rate, sometimes known as the current LIBOR
rate at the time, was the LIBOR that was most frequently quoted[1]. However due to suspected
manipulation and market opacity, it has gradually been replaced by proposed new benchmark rates,
the most important of which is the US dollar Secured Overnight Financing Rate (SOFR). One of the
most challenging modifications to the financial market infrastructure ever needed was the switch from
LIBOR. Since LIBOR is widely used in all market segments, its disruption or discontinuation would
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pose serious dangers to both individual enterprises and the broader stability of the financial system,
making the transition especially difficult[2].

The SOFR, which is based on the actual interest rates traded overnight in the U.S. Treasury market,
is considered to be more accurate and transparent, contributing to greater stability and fairness in the
market. There is currently a gradual shift to the use of SOFR globally, but there are a number of
challenges and issues in the process that require further research and study. One study shows that in
order to facilitate the shift from LIBOR to SOFR, the Alternative Reference Rates Committee
(ARRC) has approved the term SOFR. The CME Group has been chosen to administer forward-
looking SOFR rates. Using CME data and the term SOFR developed by Heitfield and Park (2019),
we analyze the period from June 2018 to December 2021 and find that term SOFR contributes more
to price discovery than LIBOR. Using solely CME data, our results hold up well across several price
discovery measures and subperiods.[3]

The purpose of this paper is to explore whether SOFR is a good replacement for LIBOR and to
analyze the impact of this shift on financial markets. This study is of great significance to both the
financial market and the real economy. First, for the financial market, studying the transformation of
SOFR and LIBOR will help to better understand the operation mechanism and risk management
method of the market and promote its stability and development. Secondly, for enterprises and
individuals, understanding this shift will help them to better formulate capital operation strategies and
reduce interest rate risks. Therefore, this study has important theoretical and practical significance.

2. Ways to Compare SOFR and Libor

We have been informed that SOFR has been selected by the International Swaps and Derivatives
Association (ISDA) as a replacement for US dollar LIBOR, and will gradually replace LIBOR as the
most important benchmark for interbank lending and borrowing in the US dollar market, as well as
the benchmark for the majority of floating interest rates in international financial markets [4]. There
is other research find that A significant paradigm shift for the markets has occurred with the move
from the London Interbank Offered Rate (LIBOR), which was a reference rate based on interbank
offered rates, to the Secured Overnight Financing Rate (SOFR), which is a more comprehensive
indicator of the cost of borrowing cash overnight secured by Treasury securities. This article analyzes
the price adjustment process in LIBOR and SOFR, which is how market players use available
information to estimate equilibrium rates, in order to look at microstructure concerns in the US short-
term benchmark rates.[5]

We begin by using Libor to calculate the exchange rate of the US dollar as well as the euro. Libor
data from 2010 is used here because, in recent years, the credibility of Libor has declined due to
negative news about Libor, and there is less data about the trade.

Here, we must utilize a financial economics principle known as covered interest rate parity. This
idea elucidates the correlation between interest rates of two countries' currencies. According to the
idea, in a scenario without any risk, the disparity in interest rates between two countries should
correspond to the disparity in anticipated changes in exchange rates if their currency exchange rates
are in balance.

Specifically, suppose that there are two countries, country A and country B, whose currencies are
currency A and currency B, and whose interest rates are rA and rB, respectively. Also, suppose that
the current exchange rate is S, and the expected future exchange rate is S'. Then, according to the
covered interest rate parity theory, the following equation should hold:

(1 +1A) = (1 +1B) x (SYS) (1)
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This equation suggests that if the difference in interest rates between the two countries matches
the difference in expected exchange rate changes, then investors would not be able to arbitrage
through the foreign exchange market because the arbitrage opportunity would be canceled out.

We first use the forward exchange rate and spot rate to calculate the risk-free rate:

2 _1=D 2

X0
where X1y is the forward exchange rate and X0 is the spot exchange rate.

We calculated the risk-free rate using the Libor formula:
1+Ly
m -1 =Ry 3)
The calculation gives us a number and we subtract the two to get the absolute value of the error
between the calculation using Libor data and the real situation. After subtracting the absolute value
the result. The data for the following many days were used for the calculation and the average result.
After the calculation, we are ready to use the SOFR data instead of the dollar Libor for the
calculation and the equivalent of SOFR to the dollar data SONIA instead of the British pound Libor
data for the calculation. This paper calculated using data from the beginning of the SOFR emergence,

1.e., from March 2, 2020 through February 28, 2024. Using the Libor formula:
Tr-1=s, @

1+Sq4

We subtracted the results calculated with the SOFR and SOINA data from the true results to get

the absolute value of the error between the results calculated using the SOFA data and the actual
situation.

3.  Hypothesis's Testing

After obtaining the above data, we processed the data and here the statistical method of hypothesis
testing was used. Hypothesis testing is an inferential method in statistics used to determine whether
the observed sample data are consistent with a hypothesis for an aggregate or a characteristic of an
aggregate. Typically, hypothesis testing involves the following steps:

3.1. Introduction

A statistical technique called the one-tailed t-test is employed to ascertain whether the means of two
sets of data differ significantly from one another. It is extensively employed in scientific
investigations, especially in disciplines like biology, psychology, and economics. One kind of
hypothesis test used by researchers to see if there is sufficient data to reject the null hypothesis in
favor of the alternative is the one-tailed t-test.

Principle of One-Tailed t-test:

The principle behind the one-tailed t-test lies in comparing the means of two groups of data and
determining if the observed difference is statistically significant. The hypothesis testing process
involves the following steps:

3.2. [Establishing Hypotheses

Null Hypothesis (HO): The means of the two groups are equal.

Alternative Hypothesis (Ha): The mean of one group is significantly greater or smaller than the
mean of the other group.

Calculating the t-statistic:

The t-statistic is calculated as the difference between the means of the two groups divided by the
standard error of the difference.
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X=X
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This formula calculates the t-statistic for two independent samples. Here, X; and X, are the means
of the two samples, s7 and s3 are the variances of the two sets of samples, n; and n, are the sample
sizes of the two groups of samples, respectively.

3.3. Determining the p-value

The p-value represents the likelihood of receiving a test statistic that is as extreme as the one observed,
on the assumption that the null hypothesis is correct. When the p-value is lower than the significance
level, often set at 0.05, the null hypothesis is discarded, and the alternative hypothesis is embraced.

3.4. Application of One-Tailed t-test

The one-tailed t-test is commonly used in various research scenarios, including:

Testing the effectiveness of a new drug by comparing the recovery times of two groups of patients.

Evaluating the impact of a teaching method by comparing the test scores of students in two classes.

Assessing the difference in customer satisfaction between two product versions based on survey
ratings.

In this article, we are going to explore whether SOFR is more efficient than Libor. Let ul be the
difference between Libor and the actual result, and let u2 be the difference between SOFR and the
actual result. We set the null hypothesis (HO) as ul <=u2 and the alternative hypothesis (Ha) asul >
u2.

The one-tailed t-test is a suitable statistical method for this analysis, as it allows us to determine if
there is a significant difference in efficiency between SOFR and Libor.

When performing the one-tailed t-test, the t-distribution table is usually checked according to the
chosen significance level (usually 0.05 or 0.01) to find the corresponding critical value. If the
calculated t-statistic is greater than the critical value, the null hypothesis is rejected, indicating that
there is a significant difference in efficiency between SOFR and Libor.

This paper used data from Libor from 2010 to 2020 to calculate the difference between it and the
true risk-free rate, using this data to draw a graph to arrive at as shown in figure 1 and figure 2.
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Figure 1: Normal Distribution of SOFR
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Normal Distribution of Libor
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Figure 2: Normal Distribution of Libor

The horizontal coordinate of this graph is the difference between the calculated value of Libor and
the true value, the vertical coordinate is the frequency of occurrence, and the dashed portion of the
graph is the normal distribution function fitted accordingly.

This paper used the data from the SOFR from 2020 to 2024 to calculate the difference between it
and the true risk-free rate, using this data to draw the graph to arrive at.

The horizontal coordinate of this graph is the difference between the calculated value of Libor and
the true value, the vertical coordinate is the frequency of occurrence, and the dashed part is the normal
distribution function fitted accordingly.

By comparing the two graphs, it is relatively obvious that the smaller the error between the
calculated value and the true value using SOFR, i.e., there are more data appearing near error 0. And
the standard deviation is also smaller, indicating that the data is more concentrated around the mean
and performs better.

Now This paper analyze these data quantitatively. Using the t-test mentioned above, we calculated
the t-statistic: 21.68622, P-value: 2.70958e-98, at a significance level of 0.01, the mean absolute value
of the error in the calculation of SOFR is smaller than the mean absolute value of the error in the
calculation of Libor. Figure 3 is a visualization:
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Figure 3: Histogram and t-distribution
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We are pretty sure that the sample mean is significantly different from the overall mean. Therefore,
we reject the HO hypothesis and accept the H1 hypothesis. Therefore, we can assume that the results
in calculating the risk-free rate using SOFR data are more accurate than Libor calculations and better
reflect the real market data.

4. Conclusion

In conclusion, this paper has explored the transition from LIBOR to SOFR and analyzed the impact
of this shift on financial markets. The findings suggest that SOFR is a more accurate and transparent
benchmark rate compared to LIBOR, contributing to greater stability and fairness in the market. The
statistical analysis conducted in this study supports the hypothesis that SOFR calculations are more
accurate in determining the risk-free rate compared to LIBOR.

However, there are several limitations in this study that should be addressed in future research.
First, the analysis focused primarily on the US dollar market, and the findings may not be applicable
to other currencies or regions. Future studies could examine the transition to alternative benchmark
rates in other currencies and assess their impact on global financial markets.

Second, the study used historical data to compare the accuracy of SOFR and LIBOR calculations.
Future research could incorporate real-time data to provide more up-to-date insights into the
effectiveness of SOFR as a replacement for LIBOR.

Additionally, the study did not consider the impact of the transition on specific financial products
or market participants. Future research could explore how the shift from LIBOR to SOFR affects
different types of financial products, such as loans, derivatives, and securities, and how market
participants are adapting to the change.

In terms of future research directions, it would be valuable to continue monitoring the transition
from LIBOR to SOFR and assess its long-term impact on financial markets. Researchers could also
investigate the development of new benchmark rates and their implications for the financial industry.

Overall, the transition from LIBOR to SOFR represents a significant change in the financial
markets, and further research is needed to fully understand its implications. By addressing the
limitations of this study and focusing on these future research directions, scholars can contribute to a
better understanding of the transition and its impact on the global financial system.
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