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Abstract

This study analyzes the time-varying dependence between

U.S. leveraged loan and debt markets within a highly linked

financial system using a quantile-based time-varying con-

nectedness framework to determine the hedging benefits

of leveraged loans for financial investors at various qua-

ntiles. Based on daily closing price data from November

28, 2008 to October 3, 2023, the evidence demonstrates

considerable (moderate) spillovers across the leveraged loan

and debt markets for severe (normal) occurrences, with

additional results indicating symmetric interaction. In terms

of risk spillover, we also affirm the dominance of short-term

fixed-income instruments over leveraged loans and long-

term bonds. These findings indicate that no hedging or

diversification occurred among the investigated markets.
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1 | INTRODUCTION

The connectedness between financial markets has attracted considerable attention in recent years because of its

practical and policy repercussions on asset allocation decisions and risk management strategies for market
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participants, portfolio investors, and policymakers (Abakah, Tiwari, et al., 2023; Lee et al., 2021, 2022, 2023; Mensi

et al., 2019; Tiwari, Abakah, Adewuyi, & Lee, 2022; Tiwari, Abakah, Gabauer, & Dwumfour, 2022; Zhang

et al., 2021). Among the related discussions, the interdependence and contagion among debt markets are of major

importance to many theoreticians and practitioners and can shed light on the future path of interest rates and associ-

ated risk (Zaremba et al., 2022). One primary strand of research in this area has mainly examined international spill-

overs in fixed-income markets across emerging and advanced countries (Ahmad et al., 2018; Tsang et al., 2021;

Umar et al., 2021). For example, Umar et al. (2021) employ a time-varying parameter vector auto-regression

(TVP-VAR) approach to assess the return and volatility spillover effect between U.S. and emerging bond markets dur-

ing the COVID-19 crisis. Their empirical evidence reveals that strong connectedness exists between these markets.

Another branch of contemporary study examines the interaction of conventional bonds with other innovative finan-

cial instruments, such as green investment bonds (Nguyen et al., 2021; Reboredo, 2018; Reboredo & Ugolini, 2020;

Tiwari, Abakah, Gabauer, & Dwumfour, 2022; Tiwari et al., 2023) and Sukuk bonds (Balli et al., 2022; Pirgaip

et al., 2021). Using copula-based models, Reboredo (2018) explores the dependence between green bonds and other

financial asset classes and finds strong (weak) co-movement between green and corporate bond and Treasury bond

markets (stock and energy commodity markets).

While the literature has examined the dynamic association between debt markets and other financial markets

from cross-asset, cross-market, and cross-country perspectives, one crucial but often disregarded area is the rise of

the leveraged loan market, which plays a significant role in corporate finance, mergers and acquisitions, and lever-

aged buyout landscapes. In recent decades, the market for syndicated bank debt has witnessed a silent evolutional

change leading to the rise of the leveraged loan market as the catalyst for the growth of syndicated bank debt. For

the United States, by 2023, approximately 40% of the total syndicated bank debt volume was comprised of lever-

aged loans, and by the end of 2019, its leveraged loan market had reached $1.2 trillion (Abakah et al., 2022; Hogan

et al., 2006; Mählmann, 2022). However, there is still a relative dearth of empirical studies that provide quantitative

analysis focusing on the dynamic association between U.S. leveraged loan and debt markets. This knowledge gap

provided the initial motivation for this study. We propose our analysis as a contribution to outline some potential

components of portfolio opportunities in leveraged loan and debt markets. In doing so, we contribute to the swiftly

expanding empirical literature on leveraged loans, which has drawn significant attention of late.

Leveraged loans refer to bank loans that possess a speculative grade and are commonly traded among various

financial institutions and institutional investors. Unlike their natural peers, high-yield bonds, leveraged loans are

senior secured; consequently, they are less susceptible to a decline in the credit rating of a corporation. Furthermore,

leveraged loans are floating-rate instruments that avoid the interest rate risk exposure of holding high-yield fixed-

rate bonds. Leveraged loans also offer lower volatility than high-yield bonds. In sum, leveraged loans provide debt

financing for borrowers at lower expense and with greater efficiency and have become a means for enterprise bor-

rowers to obtain loans by using banks and other institutional capital providers. Gold et al. (1997) and Hogan et al.

(2006) find that leveraged loans give a higher rate of return on investment per unit of risk than fixed-income assets.

Given that price changes in these instruments cause spillover effects that affect major financial asset markets, it is

critical to explore the connectedness of such instruments in order to obtain optimal asset allocation and risk

management.

Several questions about leveraged loans remain unsolved, including the risk and return characteristics, as well as

their predictability. Because Abakah, Nasreen, et al. (2023) have previously investigated the predictability question,

this study concentrates on the following research questions: (i) Can financial investors use leveraged loans as a hedge

against general debt markets in a diversified portfolio? (ii) What is the nature of connectedness between leveraged

loan and general debt markets? (iii) How does time-varying dependence evolve across quantiles? (iv) What are the

sources of net transmitters or receivers of spillovers between leveraged loan and general debt markets, and how

does this evolve over a period of time? Undoubtedly, these problems are of significant importance, as leveraged

loans and bonds function as financial instruments for corporations with non-investment-grade ratings.
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The existing body of work mostly centers on the dynamic correlation between traditional financial assets

(e.g., stocks and bonds) or emerging asset classes, including Bitcoin and financial technology (Abakah et al., 2021;

Bouri et al., 2022; Gil-Alana et al., 2020; Hu & Sun, 2021; Le, Abakah, & Tiwari, 2021; Le, Do, et al., 2021; Tiwari,

Abakah, Gabauer, & Dwumfour, 2022; Tiwari et al., 2023; Yunus, 2023). In addition, existing research places signifi-

cant emphasis on the crucial elements of mean-based return spillovers in driving financial markets during normal

periods but ignores the arrangement of extraordinary spillovers. To address this omission, we utilize Ando et al.'s

(2022) quantile vector autoregression (QVAR) technique to assess the extent of spillover effects on market circum-

stances, including bullish, bearish, and normal states. The present methodology builds upon the mean-based VAR

approach proposed by Diebold and Yilmaz (2012), as well as the TVP-VAR technique developed by Antonakakis

et al. (2017). The latter technique represents a significant improvement on the standard paradigm of examining spill-

overs, since it avoids the subjective estimation of the rolling window and eliminates the loss of observations. Fur-

thermore, because it concentrates on extreme events and tail risks, which occur frequently when asymmetric

linkages between financial assets and markets become more prominent, this technique is well suited to capturing

asymmetric connectivity.

The current study seeks to shed new light on the time-varying tail dependence between U.S. leveraged loan and

debt markets. As the connectedness of financial markets has increased over time since the 1980s (Dahlquist &

Hasseltoft, 2013; Gil-Alana et al., 2018), linkages among financial assets have tended to grow tighter during volatile

market conditions (Lee & Lee, 2023; Tiwari, Abakah, Adewuyi, & Lee, 2022; Tiwari, Abakah, Gabauer, &

Dwumfour, 2022). Such turbulent periods are often accompanied by significant interest rate fluctuations due to ris-

ing risk premia and expected monetary policy changes aimed at curtailing frictions in financial markets. Given the

crucial importance of interest rates in affecting economic and financial activities, we use a newly introduced quantile

connectedness framework to investigate the direction and magnitude of connectedness between the leveraged loan

and debt markets.

Our study builds upon the work of Abakah, Nasreen, et al. (2023), who have also explored the relationship

between U.S. leveraged loan and debt markets by employing non-parametric causation in quantiles and cross-

quantilogram correlation. However, our study differs in several aspects: First, we present quantitative evidence for

the first time on the relationship between leveraged loan and debt markets in the United States by investigating

(i) whether the impact of extreme positive or negative changes in market states is symmetric or not, (ii) the role of

each market as a net recipient or transmitter of spillover shocks across the variables in the system network, and

(iii) the impact of leveraged loan changes on the magnitude of connectedness in U.S. debt markets. Second, we utilize

Ando et al. (2022) quantile VAR (QVAR) technique to determine the extent of spillover impacts under various market

scenarios, such as bullish, bearish, and normal. Thus, the extreme lower and upper quantile impacts are taken into

consideration and evaluated in relation to the median quantile impact for the QVAR measurements. Third, our study

uses a longer and more recent sample (2008–2023) that covers more of the COVID-19 period compared to Abakah,

Nasreen, et al. (2023), who employed sample data from 2013 to 2021. Our primary findings reveal significant shock

transmissions across the leveraged loan and debt markets. We further validate short-term fixed-income instruments'

dominance over other markets, as well as the fact that the degree of connection varies with time and event.

The remaining sections of the work are arranged as follows. Section 2 introduces the research design and meth-

odology, while Section 3 outlines the data and their sources. We then provide comprehensive discussions on the

empirical results and conclude the paper with several policy suggestions in Sections 4 and 5, respectively.

2 | METHODOLOGY

Previous research evaluating the characteristics and magnitude of interconnections within financial markets mostly

relies on conventional conditional mean estimators and mainly estimates the average network structure. The con-

nectedness measurement based on the variance decomposition frame proposed by Diebold and Yilmaz (2012) is one

TIWARI ET AL. 3
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of the most widely used network-based approaches to exploring the average shocks and how they spread within the

connectivity system. However, systemic shocks may be substantially larger than average and may propagate differ-

ently. To address this possibility, Ando et al. (2022) extend the mean-based measure of Diebold and Yilmaz (2012)

and propose the quantile-based time-varying connectedness framework (i.e., the QVAR approach) to assess the qua-

ntile propagation mechanism.

To assess the time-varying tail dependence between the leveraged loan and debt markets, we conduct a number

of measures of return connectedness at each quantile using the abovementioned QVAR approach. We start by

defining an infinite moving-average representation of the m-variable QVAR process with the lag order p, i.e., QVAR

(p) as follows:

yt ¼ μ τð Þþ
Xp

j

Φj τð Þyt�jþut τð Þ¼ μ τð Þþ
X∞

i¼0

Ωi τð Þut�i , ð1Þ

where, yt denotes m�1 dimensional endogenous variable vectors; μ τð Þ and Φj τð Þ represent the m�1 conditional

mean vector and the m�m QVAR coefficient matrix, with quantile τ being between 0 and 1, respectively; and ut τð Þ
denotes the m�1 error vector with an m�m variance–covariance matrix. Then, the K-step-ahead generalized fore-

cast error variance decomposition (GFEVD) is defined as the impact a shock in factor j has on factor i, that is:

Θg
ij Kð Þ¼

P
τð Þ�1

jj

PK�1

k¼0
e0iΩk τð ÞP τð Þej
� �2

PK�1

k¼0
e0iΩk τð ÞP τð ÞΩk τð Þ0ei
� � , ð2Þ

where, ei stands for a selecting zero vector with unity located at the ith position. The decomposition matrix is then

normalized for each element as follows:

~Θg
ij Kð Þ¼ Θg

ij Kð Þ
PM

j¼1
Θg

ij Kð Þ
,with

XM

j¼1

~Θg
ij ¼1and

XN

i, j¼1

~Θg
ij Kð Þ¼M: ð3Þ

Based on the GFEVD specifications outlined above, we can formulate the following pertinent indicators of con-

nectedness measures at each quantile:

TOj,t ¼
XM

i¼1, i≠ j

~Θg
ij,t Kð Þ, ð4Þ

FROMj,t ¼
XM

i¼1, i≠ j

~Θg
ji,t Kð Þ, ð5Þ

NETj,t ¼ TOj,t�FROMj,t, ð6Þ

TCIt ¼

PM

i, j¼1, i≠ j

~Θg
ij Hð Þ

N�1
, ð7Þ

NPDCij,t ¼ ~Θij,t Kð Þ� ~Θji,t Kð Þ, ð8Þ
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where, TOj,t represents the total directional connectedness to other influencing elements, quantifying the extent to

which a shock in variable j propagates to all other variables within the system; FROMj,t quantifies the total directional

connectedness originating from external influencing factors, indicating the extent to which variable j is affected by

shocks from all other variables within the investigated network; NETj,t is utilized to quantify the difference between

the above two measures, with a positive value signifying that variable j is perceived as a net transmitter of shocks to

the system and a negative value indicating that variable j is a net receiver of shocks from other markets; TCIt stands

for the total connectedness index indicating the interconnectedness of the network. Finally, the net pairwise direc-

tional connectedness is denoted by NPDCij,t with a positive value indicating that variable i dominates variable j and a

negative value suggesting the opposite.

3 | DATA AND DESCRIPTIVE STATISTICS

We use daily closing prices from November 28, 2008 to October 3, 2023 of the U.S. leveraged loan and debt market

indices acquired from DataStream. This is a daily index for capitalization-weighted syndicated loans in the

U.S. market, which aims to measure the performance of the largest facilities in the leveraged loan market. Table 1

describes the variable labels and definitions for each market utilized in this study.

The dynamic trends of the daily closing prices and their returns are depicted in Figure 1. Throughout the study

period, the level graphs demonstrate long increasing trends in the leveraged loan index, with a notable reduction at

the start of the COVID-19 crisis at the beginning of 2020. This is also evident when we look at short-term fixed-

income securities, with a period of stagnation during the COVID-19 crisis (i.e., 2020–2022). Long-term Treasury bills

and bonds, on the other hand, have been volatile partners during the sample period, with a significant drop at the

onset of the COVID-19 crisis and a strong decreasing trend since 2022. Regardless of the return graphs, while bonds

appear more irregular, leveraged loan indices and short-term Treasury bills exhibit stable behavior, with significant

spikes and drops during the global financial crisis and the COVID-19 crisis, as well as long memory perturbations dur-

ing the global economic recession period of 2015–2019 and after the COVID-19 crisis. These findings demonstrate

that the behaviors of the leveraged loan and debt markets are time and event dependent.

TABLE 1 Variable descriptions.

Market Label Description

Leveraged loans LSTA.LLI LEVERAGED LOAN INDEXa

Treasury bonds (long term) S&P.T.BOND.I S&P U.S. TREASURY BOND INDEX

S&P.ABI S&P US AGGREGATE BOND INDEX

S&P.TBC10Y.I S&P US TREASURY BOND CURRENT 10 YEAR INDEX

Fixed income securities (short term) S&P.TBI S&P US TREASURY BILL INDEX

S&P.T.BILL.0-3M.I S&P US TREASURY BILL 0-3M INDEX

S&P.T.B.C.3M.I S&P US TREASURY BILL CURRENT 3M INDEX

S&P.T.BILL.3-6M.I S&P US TREASURY BILL 3-6M INDEX

S&P.T.BILL.C.6M.I S&P US TREASURY BILL CURRENT 6M INDEX

S&P.T.BILL.6-9M.I S&P US TREASURY BILL 6-9M INDEX

S&P.T.BILL.9-12M.I S&P US TREASURY BILL 9-12M INDEX

Green bonds S&P.G.BOND.I S&P GREEN BOND INDEX

Corporate bonds S&P500.BI S&P 500 BOND INDEX

aThere is no longer an S&P Leveraged Loan index available. The MorningStar Leveraged Loan index has taken its place.

TIWARI ET AL. 5
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The descriptive statistics for each daily return series across the sample period are shown in Table 2. The lever-

aged loan index and the majority of short-term fixed securities have a positive mean value, whereas long-term bonds,

including green bonds, have a negative mean value. Green bonds likewise have a high standard deviation, whereas

short-term fixed income securities have a low standard deviation, demonstrating their performance in terms of the

mean-risk couple measure when compared to the other instruments analyzed.

We also find that the skewness values are mainly positive (with the exception of LSTA.LLI, S&P.ABI, and

S&P500.BI), and the kurtosis values are quite high, indicating that the examined series have asymmetric heavy tails.

The Jarque–Bera test results also show a robust rejection of the null hypothesis for all series, suggesting deviations

from normality. We use the conventional ADF, PP, ZA unit root test by Zivot and Andrews (1992) and the KPSS

stationarity test by Kwiatkowski et al. (1992) to determine whether our data are stationary. These test statistics

show that our return series are indeed stationary. As a result, these findings not only support that linear models are

ineffective for studying the type and degree of financial market connections but also validate the usage of the qua-

ntile approach to capturing asymmetry.

Figure 2 depicts the cross-correlations among the investigated series. The leveraged loan indices and the various

maturities of T-bills, as well as the considered long-term bonds, exhibit low and negative relationships. Furthermore,

T-bills and long-term bonds have a positive correlation, reducing the diversification spectrum. Nonetheless, because

F IGURE 1 Plots for dynamic trends of daily price series and returns. We use 13 time series to characterize the
U.S. economy's leveraged loan market, fixed-income T-bills, and long-term bonds from November 28, 2008 to
October 3, 2023.

6 TIWARI ET AL.
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the cross-correlation measure does not account for the non-linear characteristics of the time-series or the extreme

changes, we take a different approach in our empirical results.

4 | EMPIRICAL DISCUSSION

4.1 | Quantile connectedness measures

To gain a comprehensive understanding of the overall dynamic connectedness between the leveraged loan and debt

markets, we utilize the QVAR approach to gauge the degree of spillover effects under different market conditions,

such as bullish, bearish, and normal. Figure 3 provides a heat map visualization for the total dynamic connectedness,

where the hotter shades indicate a high level of connectedness.

The substantial proportion of hot shades in the dynamic total connectedness plot implies significant intercon-

nection across the leveraged loan market and the debt markets overall during the sample periods. An exception is

detected around 2015, which coincides with the U.S. economy's imminent recession and a weaker global economy.

Only the extreme market states are strongly connected during this time period. Otherwise, under different market

conditions, there is a significant degree of interconnectedness between the leveraged loan and debt markets. For

instance, we observe enhanced connectedness during the ongoing COVID-19 crisis, which is consistent with the lit-

erature for other asset markets (e.g., Khalfaoui et al., 2022; Naeem & Karim, 2021; Tiwari, Abakah, Adewuyi, &

Lee, 2022; Tiwari, Abakah, Gabauer, & Dwumfour, 2022; Tiwari et al., 2023). As noted by Adekoya and Oliyide

(2021), the epidemic has a negative impact on capital flows, credit transactions, and financial liquidity. These results

can be attributed to fundamentals-based contagion (real and financial links) and pure contagion (spread of uncer-

tainty and shocks) effects (Calvo & Reinhart, 1996; Eichengreen et al., 1996).

F IGURE 2 Cross-correlations among the U.S. economy's leveraged loan market, fixed-income T-bills, and long-
term bonds from November 28, 2008 to October 3, 2023.
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We now focus on analyzing the evolution of total spillover index (TSI) averages across different quantiles.

Figure 4 shows that the scale of connectivity between quantiles differs significantly. For quantile q¼0:5, the total

average connectedness of the entire period is roughly 65%, indicating moderate connectedness under normal condi-

tions. This degree of TSI climbs as we move to the extreme quantiles, indicating that large negative and positive

shocks strengthen the network connectivity and accelerate the spread of risk spillovers among the considered mar-

kets. It is also observed that the connectedness across both markets is close to being symmetric. This is consistent

with the findings of Angbazo et al. (1998), who showed that larger loans are connected with high-yield bond markets.

Several factors can explain the strong interconnectedness between the syndicated and debt markets, such as

changes in interest rates, credit market conditions, and investor behavior. When T-bill rates are low, for example,

investors may seek bigger yields in the form of leveraged loans, which are more appealing. In contrast, rising T-bill

rates diminish the degree of leveraged loans, which become less appealing.

F IGURE 3 Dynamic total connectedness. The QVAR method is used to generate estimates with the specification
of k¼20 and p¼1 in accordance with Ando et al. (2022).

F IGURE 4 Variation in the total spillover index across different conditional quantiles.
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Next, we shift to the net directional accuracy of each market in the system. Figure 5 presents the net directional

results. The warmer shades on these graphs indicate a net-transmitting asset. The figure shows that the receiving/

transmitting function of each asset varies according to several criteria (i.e., features of asset, state dependence, and

events). During the period of study, short-term fixed-income securities (S&P.TBI, S&P.T.BILL.9-12M.I, and S&P.T.

BILL.0-3M.I) exhibit more warm shades than any other asset, suggesting that they operate as net transmitters of

shocks in the system. This result is consistent with the findings of Khalfaoui et al. (2022) during the COVID-29 crisis.

In fact, shifts in short-term T-bill rates have an impact on the long-term bond and leveraged loan markets due to

shifts in investor behavior, particularly when those investors alter their best portfolios and long-term expectations.

F IGURE 5 Net total directional connectedness. The 200-day rolling window QVAR method was used to

generate estimates with the specification of k¼20 and p¼1 in accordance with Ando et al. (2022).
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However, we are able to show warm and cool colors for all other variables, reflecting not-so-stable effects. We thus

draw the conclusion that a market's net position depends on time and events.

4.2 | Net pairwise directional connectedness

Informed by the findings shown in Figures 3–5, we now turn to analyze the constructed net pairwise network direc-

tional connectedness of all pairs in Figure 6. The red color denotes negative net spillover, while the green color

denotes positive net spillover. The darker the color, the stronger the net spillover. It is evident that under different

market conditions (bullish, bearish, and normal), the strength and direction of pairwise connectivity among the ana-

lyzed markets exhibit market condition dependence. More precisely, we note two clusters under normal circum-

stances (i.e., 50% quantile), the first formed by short-term fixed-income bonds and the second by leveraged loans

and long-term bonds. With extreme left returns, the leveraged loan market appears in the center, with a significant

F IGURE 6 Net pairwise directional network plots under bearish, normal, and bullish market conditions.
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connection in both directions with the shortest- and longest-term bonds, with the exception of green bonds. Thus,

from the portfolio construction perspective, investors should avoid using long-term bonds and leveraged loan indices

together to form their portfolio in a normal market scenario, while green bonds are useful as a diversifier under bear-

ish trends. Finally, under a bullish market situation, the pairwise linkages among pairs are complicated,1 indicating

that shocks propagate more intensely, which can be viewed as a threat to market price efficiency (Baumöhl &

Shahzad, 2019). As a consequence, when determining an asset portfolio strategy and making hedging decisions,

investors and fund managers should take into consideration these fluctuating relations among the examined

markets.

We next focus on the behavior of the markets during the COVID-19 crisis in order to better comprehend the

complicated connectedness between the investigated markets. It is well known that the recent health catastrophe

was followed by a distinct economic crisis. During the initial outbreak of the pandemic catastrophe, the debt market

and leveraged loans responded differently. While leveraged loans have faced challenges throughout the COVID-19

pandemic, the debt market has enjoyed a time of expansion. In order to encourage economic activity and maintain

financial stability, the U.S. government and several firms expanded their borrowing to assist various relief initiatives

and stabilize their finances. As a result, the issue of Treasury securities, corporate bonds, and municipal bonds

increased dramatically. The Federal Reserve also dropped interest rates to historically low levels. Rates on

U.S. government bonds fell as a result, which affected borrowing costs throughout the debt market. Investors, on

the other hand, sought safety in U.S. Treasury bonds as a hedge against economic instability. This increased demand

for government debt while keeping returns low.

In contrast, the leveraged loan sector, which involves lending to enterprises with poor credit ratings, had signifi-

cant difficulty during the COVID-19 pandemic crisis. Many leveraged debtors failed to pay their financial obligations

as the economy deteriorated. Furthermore, the economic uncertainties and business disruptions caused by the pan-

demic exacerbated the risk associated with leveraged loans. Companies with a high level of debt were more likely to

default or be downgraded. As a result, some enterprises in need of liquidity participated in debt restructuring, includ-

ing refinancing existing leveraged loans. Their judgment was influenced by the availability of low interest rates in the

larger debt market. On the other hand, risk perceptions and economic forecasts influenced investor mood in both

the U.S. debt and leveraged loan markets. The willingness of investors to take on risk, as well as their expectations

for future economic situations, influenced the pricing and demand for leveraged loans and bonds. Government inter-

vention through massive fiscal stimulus packages backed by debt issuances has also altered the relationship between

the U.S. debt market and leveraged lending. These steps aimed to stabilize the overall economy while also indirectly

assisting certain leveraged debtors by averting a total economic disaster.

5 | CONCLUSION

The dynamic connectedness between debt markets and other financial markets has been extensively studied in the

past from cross-asset, cross-market, and cross-country perspectives because of its economic and financial signifi-

cance. Among the related discussions, however, the leveraged loan market has seldom been mentioned in the litera-

ture. With the rapidly expanding leveraged loan market, there has been rising curiosity regarding how the leveraged

loan market interacts with the various other debt markets. This paper fills this gap by using the QVAR technique to

detect tail dependence between the U.S. leveraged loan and debt markets from November 28, 2008 to October

3, 2023. Unlike the mean-based connectivity measurements employed in the extant literature, the quantile connect-

edness approach is capable of capturing how different markets influence each other under different market

conditions.

Overall, our empirical results reveal that the magnitude of connectedness is time and event dependent. We

observe significant interconnection across the leveraged loan market and the debt markets overall during the sample

periods, especially during the period of the COVID-19 pandemic. This is influenced by government interventions,
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investor behavior, and economic conditions, and it had substantial ramifications for both the public and private sec-

tors' financial stability throughout the crisis. Market participants and portfolio investors can benefit from the con-

nectedness mechanism between markets to construct investment strategies with better portfolios under different

market scenarios. These findings imply that the leveraged loan markets' diversification potential and safe haven

properties are not available to investors in the U.S. debt markets. Policymakers should also be aware of the network

structure and dynamic changes of shock spillovers, particularly during extreme market conditions.

In addition, we also find the dominance of short-term fixed-income instruments over leveraged loans and long-

term bonds suggesting that short-term fixed-income instruments act as a price discovery tool for other markets.

These findings present vital implications as they can provide insight to investors that adequate attention should be

paid to the shock spillover effects transmitted from the short-term fixed-income market in investment practice. They

should closely monitor shocks in the short-term fixed-income instruments and adjust their investment portfolios

accordingly in order to minimize or eliminate market risks. Policymakers should be aware of the network structure

and dynamic changes of shock spillovers, particularly during extreme market conditions.
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