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Abstract 

 

Nowadays, financial products are an indispensable product in daily life. How to increase the rate 

of return in asset allocation is also an issue that more and more people are paying attention to. 

Among them, many ambitious people focus on high-yield products. But high returns also mean 

high risks. This article will (1) analyze the composition and overall characteristics of the credit 

risk spread of high-yield bonds, (2) analyze the factors that affect the credit risk spread of high-

yield bonds and combine different levels of credit ratings and related credit risk factors. By 

comparing the interest rates of ten-year U.S. Treasury bonds, the characteristics of the credit risk 

spreads of high-yield bonds are sorted out and summarized. And use regression analysis to find 

out the credit risk factors that are most relevant to the credit risk premium of high-yield bonds 

with different credit ratings from the fifteen credit risk categories and give specific explanations. 
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Introduction 

 

The topic of my graduation thesis is the analysis of the factors affecting the credit risk spreads of 

bonds with different credit ratings in high-yield bonds. Nowadays, financial products have 

become an indispensable product category in daily life. Whether it is bank financing, fixed or 

demand deposits, stock trading, bond purchases, etc., these are all financial products that can be 

selected. Many of them hope to obtain high-yield investment returns through a reasonable 

investment portfolio, and asset allocation is the main factor driving investment returns. 

Empirical research shows that the contribution rate of asset allocation exceeds 90%. As far as 

asset allocation is concerned, it can be divided into four types of assets: deposits and cash assets, 

fixed income assets, equity assets, and alternative assets. In large-scale asset allocation, fixed-

income assets are a very important asset class. They can provide investors with a stable cash 

flow and become an important investment target for people with low-risk appetites. 

 

When it comes to fixed-income financial products, ratings are the first to receive attention. The 

change from AAA to C symbolizes the difference between insolvency and the willingness of a 

company. Behind the product is the company. The assessment of a company's solvency requires 

very in-depth financial background knowledge. Therefore, b-bond investment should be credit 

risk, not investment risk, interest rate risk, and foreign exchange risk. To grasp credit risk well, it 

is necessary to grasp the core of bond investment. Any investment product has risks, so the 

credit risk of financial products must be mentioned. Emphasis on credit risk is because credit 

risk is directly linked to credit rating, which is data that ordinary people can directly see. When 

the credit rating is higher, it means that the company issuing the bond has a lower risk of default, 

so the income is relatively stable, and it is an investment product. Some products with lower 
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credit ratings maybe because the issuing company has defaulted or the product itself is relatively 

risky and is not a recommended investment product. But high risk often means high returns and 

vice versa. For ambitious people who want to obtain high yields, speculative products are 

sometimes their choice. High-yield bonds are one of them. Higher yields correspond to higher 

credit risk benefits. Difference. Whether the known credit rating information can be used to 

analyze the high-yield bond is what this article will study. 

 

Literature Review 

 

The topic of my graduation thesis is the analysis of the factors affecting the credit risk spreads 

with different credit ratings in high-yield bonds. When it comes to bond investors, the credit risk 

rating of bonds is the most eye-catching, because it is a key factor in determining whether the 

investment risk of the financial product is high, or the return is stable. Although different rating 

agencies have their own rating rules, measurement standards, and expressions, for the same 

bond, the ratings given by these agencies are basically the same. In addition to looking at the 

credit rating to determine whether a bond is worth investing in, the spread is another indicator 

that is often paid attention to. Before the literature review, it can be guessed from the name 

credit rating and credit risk spread that there must be some connection between the two. 

 

Credit risk premium 

 

Through the review of reference documents, there is a close relationship between credit rating 

and credit risk premium. The higher the credit rating, the lower the credit risk premium. 

Therefore, the downgrade of a company's credit rating will significantly increase its borrowing 

costs. In the course of a complete credit cycle, the risk premium of investment-grade bonds is 
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positive and higher than the actual spread; as the rating deteriorates, its absolute value rises, 

peaks at the BB rating, and then begins to decline. The bond becomes negative. For companies, 

the abnormal credit risk-return is driven by the announcement of downgrades. The rating 

downgrade did have a significant impact on these two markets (stocks and bonds), while the 

rating upgrade announcement did not. The credit spread is the risk premium added to the basic 

interest rate used when pricing the company’s debt issuance. It reflects the company's credit 

rating or risk rating, the period of issuance, current market spreads, and other components such 

as security and liquidity. At the same time, credit risk is affected by both business cycles and 

company-specific events. During economic expansion, credit risk usually declines because 

strong earnings keep the overall default rate at a low level. During the economic contraction, the 

opposite is true. Enterprise-specific credit risk has nothing to do with the business cycle. This 

risk is caused by the company’s business activities or industry-specific events, such as product 

liability litigation. It is worth mentioning that the relationship between the credit spread and the 

rate of return is also closely related. Combining the image of the credit spread and the rate of 

return and performing transposition overlap, you can get the following picture from the 

Bloomberg Data Report picture. 
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The Determinants of Credit Spread Changes 

 

Previous studies have proved that there are significant synergistic changes in the changes in 

credit spreads between bond index portfolios from different industries, ratings, and maturity 

dates. It is theoretically predicted that all credit spreads should be affected by total variables, 

such as changes in interest rates, changes in the business environment, and changes in market 

volatility. However, applying the factors suggested by the traditional default risk model only 

interprets about a quarter of the credit spread change as determined by the adjusted R^2. 

Regression analysis can only explain approximately 25% of the observed changes in credit 

spreads. However, the re-entry of these residuals is highly correlated, and the analysis results 

show that they are mainly driven by a single common factor. If any explanatory variables have 

been omitted, they may not be company-specific. Therefore, re-run the regression with the 

adjusted variables, but this time include several liquidities, macroeconomic and financial 

variable capabilities as candidate agents for this factor. However, there is still no set of variables 

that can explain most of these common system factors. Therefore, a large part of the changes in 
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credit spreads is caused by non-credit risk factors. In other words, it is company-specific factors 

that drive credit spreads. In short, a large part of the influence and determinants of credit spreads 

comes from the particularity of the company itself, and there is no clear research result on the 

macro systemic risk. It is necessary to further study the interaction between market risk and 

credit risk. That is a general equilibrium model with embedded default risk. 

 

Credit Spread Curves and Credit Rating 

 

Based on the existing theory that the spread curve of investment-grade bonds slopes upward and 

the spread curve of speculative-grade bonds slopes downward, He published an article on the 

relationship between the credit rating of bonds and the credit spread curve in 2000. A method 

called Bond Pair Approach is used to explore whether different credit ratings will lead to 

different credit spread curves. The bond data used by this method has two adjacent maturity 

dates for each bond pair, and also has the same rating, the same issuer, and the same trading day. 

Each group must have two or more keys. The key pair represents the slope of a part of the entire 

spread curve. By analyzing double-A key, single A key, double B key, single B key, double C 

key, and single C key, and draw the credit spread image of each big credit rating category. It can 

be clearly seen from the image that for low-grade bond ratings (CCC and below), as maturity 

increases, credit spreads decline, and they show a steady and continuous decline, similar to a 

linear relationship. As for the middle-grade bond rating (BBB-B), as maturity increases, the 

credit spread curve shows a trend of first increasing and then decreasing. For high-grade bond 

ratings (AAA+-A), with the growth of maturity, the credit spread curve shows a slow-growth 

trend, but the increase is small, and it can even be seen by the credit spread curve of bonds rated 

AAA. Work is to remain unchanged (stable) horizontal line. Below is the credit spread curve 

drawn by their research results. However, due to the limitations of this method, the model is 
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static, not dynamic. In addition, when the rating of the same bond changes (up or down), the 

change in its credit spread curve is not involved. 
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Credit Spreads and Business Cycle 

 

By constructing a new corporate bond credit spread to study the role of credit spreads in the 

macroeconomy. Compared with the widely used default risk index, the newly constructed credit 

spread index is a powerful predictor of the future economy. Consistent with the view of the 

increase in excess bonds, the premium reflects the decline in the ability of financial institutions 

to effectively bear risks in the sector. Therefore, the contraction of credit supply has a serious 

negative impact on the macroeconomy. Conversely, changes in credit spreads are also affected 

by the development of the macroeconomy. The faster the macroeconomic development, the 

smaller the credit spreads. 

 

Through reviewing the existing literature, credit spread is a very research and very interesting 

indicator. Changes in credit spreads may be determined by many factors, such as different credit 

ratings and different economic development times. But back to the original starting point, people 

buy financial products such as bonds or stocks for the purpose of investing in financial 

management and making money. Undoubtedly, bonds with high credit ratings have lower 

default risks and are safer, but at the same time, they have lower yields. If you want to get high 

returns from financial products, you have to accept high risks, and you want to buy stocks. For 

those who buy bonds as an investment, if they want to obtain high yields with the information 

they already have, they need to choose high yield bonds carefully. As the name implies, high-

yield bonds have high returns but also high risks. Their credit ratings are lower than BB. They 

are not investment bonds but are speculative bonds. Based on the existing literature on credit 

risk spreads, my research will focus on the analysis of factors affecting the credit risk spreads of 
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bonds with different credit ratings in high-yield bonds, to give investors better Measurement and 

evaluation indicators. 

 

Methodology 

 

Based on previous research, CRS in the high-yield bond market is highly valued by both 

corporate and individual investors. In addition, as the credit rating of high-yield bonds decreases 

(Ba, B, and Caa), bonds of different ratings have different default rates and different risks 

because of their unique internal characteristics. This situation is particularly obvious during 

periods of economic uncertainty—that is, it is related to the economic development cycle. 

 

In the following specific research, firstly, statistical research and analysis will be carried out on 

the overall high-yield bond market. By comparing with the U.S. 10-year Treasury bonds, it is 

analyzed that the yield of high-yield bonds changes with the fluctuation of the treasury bond and 

the economic cycle. The fluctuating situation. Due to data limitations, it is impossible to find a 

complete high-yield bond market total, so Barclays capital US corporate high yield bond is 

selected as the research object for research. 

 

Credit risk spread (CRS) refers to the difference between bond yields and treasury bond yields. 

Therefore, what is shown in the chart is the difference between the two curves as CRS. And 

subtract the NBER contraction cycle month, the average spread, and the two standard deviations 

of positive and negative from the obtained data, thereby obtaining the basis point of the credit 

spread of high-yield bonds. 
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Next, divide the CRS according to the rating level, and study the factors that influence the credit 

spreads of different credit ratings in the high-yield bond market. According to previous research, 

there are 15 important variables that explain the credit spread of high-yield bonds, such as 

default rate TTM (DEF-RATE-LEVEL), default rate change percentage TTM (DEF-RATE-

PCHG), real GDP annual growth rate (Real GDP growth rate), inflation growth rate (INFL rate), 

etc. Statistics and analysis of these credit risk variables are based on the collected data. And 

carry out the correlation analysis and explanation of the different credit ratings of a single 

variable and high-yield bonds. Through the correlation analysis of variables, the most relevant 

variables are selected and then subjected to multiple regression analysis. These highly correlated 

variables may have a major impact on the subsequent multiple regressions-the significance of a 

highly correlated single variable can be reduced because it is highly correlated with another 

significant variable. Based on this analysis, the remaining variables are selected and eliminated 

again to find the most relevant influencing factors and combinations.  

 

The source of the data is Bloomberg Financial Terminal, and the Barclays capital HY bond 

index and US 10-year treasury are selected. The bond credit rating data comes from Bloomberg 

and Moody's high-yield bond ratings. The credit ratings of different institutions have slightly 

different expressions for high-yield bonds (also known as junk bonds). Based on the credit 

ratings of Standard & Poors, junk bonds can be roughly rated as BB, B, CCC, and CC. Grade or 

C-level bonds are speculative. Standard & Poor's bonds rated BB and below, or Moody's 

investment Ba and below, are considered non-investment grade bonds with a greater risk of 

default. In addition, Barclays Capital is an investment banking subsidiary of Barclays PLC, a 

multinational bank holding company, and one of the major commercial banks in North America. 

 

Results & Analysis 
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CRS in the overall high yield bond market 

 

The high-yield bond spread refers to the difference between the yield of low-grade bonds and 

the yield of stable high-grade bonds or government bonds of similar maturity. The following 

graph1 is a data chart of the yield of the high-yield bond market and the U.S. 10-year Treasury 

bond. The difference between the two broken lines is the credit risk spread, so although there is 

no clear picture of the high-yield bond spread, the two parts are closely related to the trend of the 

high-yield bond spread. It can be clearly seen from the image that the yield of the national debt 

is relatively stable and shows a downward trend. In comparison, the volatility of the yield trend 

of high-yield bonds is very large and obvious. Therefore, it can be inferred that, as time goes by, 

the spread of high-yield bonds is mainly affected by the changes in the yield of high-yield 

bonds, because the yields of treasury bonds show a relatively stable trend and volatility. By 

observing the following table, we can find that the yield of high-yield bonds in 1989-91 has 

risen sharply, and abnormal rises have occurred in both 1998-03 and 2007-09. It cannot be 

denied that this has a certain degree of relationship with the business cycle. 
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Graph1- Barclays capital high yield bond credit yields and the US 10-year treasury yields in Jan. 

1987–April 2009 

 

 

 

Graph2- High yield bond spreads in Basis Points 
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The above graph2 is the base point diagram of the credit risk spread of high-yield bonds in the 

specified month of the NBER contraction cycle, using bond yields-10 years Treasury bond 

yields spread mean, and plus and minus two std. deviations. This table was not made by me. It 

was found in Springer Science Business Media. It is put here to see the results and explain them 

more intuitively. After adding the business cycle and the indicator deviation of the overall 

standard and the mean, it can be seen that the abnormal increase in the spread of high-yield 

bonds has been highlighted. It can be seen from the above table that during the contraction of the 

business cycle, the spread of high-yield bonds will increase significantly and thus peak. In 1990, 

2000-2002, 2008, etc., there were very large peaks. And the peaks in 1990 and 2008 exceeded 

two standard deviation lines, and there was basically no data below a negative standard 

deviation line. This shows that the credit spreads of high-yield bonds show abnormal dispersion 

and positive skewness.  

 

CSR was classified according to different rating 

Counting the high-yield bonds with different credit ratings Ba, B, and Caa, we can get the 

average, median, and standard deviation of the three bonds with different ratings as shown in the 

table below. 

 

 

Categorize and explain the influencing factors, and predict the correlation results 
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Credit spreads can be decomposed into the sum of tax spreads, liquidity premiums, expected 

default losses, and risk premiums. This also naturally concentrates the credit risk spreads 

affecting high-yield bonds in these four categories. Among them, the tax spread can be classified 

as the monetary policy environment, the liquidity premium can be classified as market liquidity 

risk, the expected default loss can be classified as default risk, and the risk premium can be 

classified as capital market risk. As mentioned earlier, based on previous studies, there are 15 

important variables that explain the credit spread of high-yield bonds, and they can all be 

grouped into these four categories. The monetary policy environment considers more macro 

factors, which will affect all capital assets. Capital market risk refers to the overall market risk 

environment that exceeds the default risk, such as economic risk or political risk. 

 

By looking up information, the measurement of default risk variables has two dimensions: direct 

measurement and indirect measurement. Direct measures include the default rate in the past 12 

months and tracking the percentage change in the default rate. These two direct measures are 

positively correlated with bond yields. Indirect measures are divided into actual GDP growth 

rate, industrial production growth rate, capacity utilization rate, and NBER business cycle. The 

first three variables are all related to economic activities, so it is expected to show a negative 

correlation (inverse relationship) with high-risk bonds. Because when the level of social and 

economic development is stable or the rapid expansion stage is maintained, the probability of 

default and credit risk spreads should decline because there are relatively stable cash flows and 

returns at this stage. The NBER business cycle indicator can only be zero or one. If economic 

expansion is designated as one, then the direct relationship with the credit risk spread of high-

yield bonds should be negative. Because CRS generally peaks in the contraction phase of the 

business cycle, this is proven in the above-mentioned studies. 
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The indicators of market liquidity risk are all indicators that directly measure high-yield bonds, 

including the cash flow of exchanges and the cash flow ratio of high-yield bond funds (cash as a 

percentage of total assets). Exchange cash flow can also be understood as the cash flow of high-

yield bond mutual funds, which reflects the market demand for high-yield bonds but may be 

negatively correlated. Because when a large amount of cash enters the market, the demand for 

small spreads on high-yield bonds will increase. 

 

The measurement standards of the monetary policy environment include the change direction of 

the discount rate, the growth rate of the money supply, the inflation rate, and the slope of the 

yield curve. The money supply will increase in the amount of growth during the economic 

recession. Simply put, to stimulate economic recovery and development, money will be printed 

to allow more money to enter the market, so the spread will increase accordingly. The 

relationship between inflation and high-yield bonds depends on whether investors value higher 

interest rates or yields. The slope of the yield curve is generally large in the economic expansion 

stage because investors have a good estimate of the future, so the demand for bonds with longer-

term yields will increase. Similarly, when economic development is at a stable stage and the 

yield curve is relatively flat, the demand for short-term yield bonds increases sharply. This also 

implies the arrival of an economic recession. A steep yield curve appears during a period of 

strong economic expansion, when the yield spread should fall, while a flat curve indicates an 

impending recession and an increase in the yield spread. That is, it shows a negative correlation. 

 

Capital market risks are more concerned with broader risks. For example, the volatility of NYSE 

stock returns, the volatility of Russell 2000 small-cap stock returns, and the volatility of returns 

in the high-yield bond market. These three variables reflect the uncertainty measurement of 

different parts of the capital market. The volatility mentioned in the first two refers to the 
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standard deviation of daily returns, and the third volatility refers to the standard deviation of 

monthly returns. These three-volatility series reflect the uncertainty of the capital market and are 

expected to be positively correlated with CRS. Because the higher the uncertainty, the greater 

the credit risk spread and the greater the speculation. 

 

Correlation analysis 

 

The previous section classifies, explains, and predicts the relationship with CRS for the 15 

independent risk variables that may affect CRS. In this section, the correlation between each 

variable and CRS will be determined first and the most important univariate correlation will be 

found out. The following table is the statistics of credit risk variables. 
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The above table contains the correlation between high-yield bond market yield spreads (three 

credit ratings) and credit risk variables. In general, the correlation between credit risk spreads 

and credit risk variables in the high-yield bond market are relatively strong, with 12 of the 15 

influencing factors having a significant correlation at the level of 5% (one star). Although not 

very relevant to Samsung, this result has met expectations. The first column is the correlation 

value of 15 credit risk variables to the accumulated CRS. Because it is necessary to pay attention 

to the factors affecting the credit risk spread of high-yield bonds not only from credit risk but 

also many other variables that are difficult to control and record. In addition, when predicting 
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the relationship between various variables and CRS, it was mentioned that the relationship 

between the inflation rate mainly depends on how investors themselves view inflation, so there 

is uncertainty. All default risk variables and capital market risk variables have a high correlation 

with CRS. Industrial production growth in default risk has the second-highest correlation with 

CRS in the high-yield bond market (-0.721), so this is a measure of high yield The best indirect 

indicator of the default risk of bond credit risk spreads. 

 

Multivariate regression analysis & results 

 

In order to select the best model and find the variables with the highest correlation, multiple 

regression analysis was carried out. The risk factors mentioned above are still divided into four 

categories according to categories: monetary environment, market liquidity risk, default risk, and 

capital market risk. Excluding the 3 variables eliminated by the previous single regression 

analysis results, there are still 12 variables. 

 

Each variable in these four categories is regarded as a subset, and the total accumulation of high-

yield bond market and these four subsets are analyzed by a separate multivariable regression 

model, which is still a linear model. After analyzing the correlation between univariate 

correlation and independent variables of credit spread in high-yield bond market, from eight 

regression models (not all listed here), including various combinations of the above best nine 

variables, including at least one variable from each of the four categories. The best model is 

selected for each subset from the set of 32 regressions, and the results are shown in the figure 

below. 
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There are eight explanatory variables in the four regressions. Capital market risk includes three 

variables, default risk includes three variables, monetary environment variable includes one 

variable, and market liquidity risk category includes one variable. All coefficients have the 

expected signs, all coefficients except two are significant at the 0.05 level, and these two 

coefficients are significant at the .10 level. The regression R-square is closely clustered between 

0.77 and 0.81. 

 

The first two regressions of the high-yield bond market and Ba bonds contain the same set of six 

variables. In fact, all the coefficients of the comprehensive model are larger and more significant 

than those in the Ba model. The only category not included in these regressions is the monetary 

environment. The Caa rating model has six variables, but two variables are different from the 

other three models—that is, it includes small-cap stock volatility (as opposed to NYSE 

volatility). 

 

The three rating models differ in the variable sets included and the coefficient values of similar 

variables. Generally speaking, the coefficient in the lower-rated bond model is always larger 

because the average spread of the lower-rated bond also increases. But the overall explanatory 

power of the three models is almost the same between 0.767 and 0.777. 
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Conclusions & limitations 

 

The overall growth and volatility of the high-yield bond market have led to an increase in the 

credit risk spread of these bonds. This research involves two goals: (1) Analyze the composition 
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and overall characteristics of the credit risk spread of high-yield bonds, (2) analyze the factors 

that affect the credit risk spreads of high-yield bonds and combine different grades of credit 

ratings and related Credit risk factors. Regarding the overall situation of the credit risk spread of 

high-yield bonds, it is certain that the situation is very unstable, with very large fluctuations and 

peaks. The overall distribution does not have a fixed distribution pattern but shows the 

characteristics of positive skewness, that is, the case of subtracting two standard deviations from 

the mean is basically non-existent.  

 

In addition, the changes in credit risk spreads are also obviously related to the business cycle. 

Although there are still certain judgment problems in the determination and duration of the 

business cycle, it is undeniable that when the economic development is in a period of rapid 

expansion, the high yield bonds of credit risk spread showed a decreasing trend, while CRS 

showed an increasing trend when it was in the contraction phase, and there was a peak point. 

The factors that affect the credit risk spread of high-yield bonds are considered by considering 

15 credit risk variables, and high-yield bonds are classified according to their credit ratings, 

namely Ba, B, and Caa. The results of univariate correlation analysis show that 80% (12 

variables) of credit risk factors are correlated with the credit risk spread of high-yield bonds. The 

six variables in the default risk all have a strong correlation with CRS, and the industrial 

production growth rate has the second highest correlation. In addition, the three variables 

involved in the capital market risk also have a very significant correlation to the overall CRS. 

Although the monetary environment category only has a significant impact on bonds with a Caa 

credit rating, variables for all four sectors are included. 

 

Through multiple regression model, the influencing factors of 12 credit risk spreads are reduced 

to eight variables. Undoubtedly, it confirms the expected conjecture that the greatest impact 
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comes from the combination of default risk variables, both direct measures (default rate in the 

past 12 months) and indirect measures reflecting general economic activities (industrial 

production growth rate and NBER business cycle Series)). The importance of monetary 

environment affects the results of multiple regression model through the growth rate of money 

supply. In addition, capital market risk is also very significant. 

 

There are significant differences between rating categories in terms of differences in the 

coefficients of the same variables included. That is, when analysts and portfolio managers try to 

evaluate the spread of high-yield bonds with different ratings, they must consider using separate 

models with different variables and unique variable coefficients to reduce the difference. 

 

High-yield bonds are speculative bonds and not necessarily investment bonds. They may obtain 

high yields, but their risks are also positively correlated with high yields. The higher the yield, 

the greater the risk, and they are extremely unstable and are prone to default. Under normal 

circumstances, investment managers will not put high-yield bonds in the basket of investment 

portfolios. After all, high-yield bonds are also called junk bonds, unless the client has obvious 

intentions or has a strong ability to resist risks. When considering whether to invest in high-yield 

bonds, analysts and investors should consider more variables and use different models for 

estimation and analysis and adjust the coefficients of the variables to make the best choice. 

 

The overall research model and analysis method of this article is relatively simple and basic and 

does not involve difficult model modeling or machine algorithm analysis, so if it is used in real 

life, its accuracy and authenticity need to be confirmed. In addition, due to the limitation of data, 

there is no way to select the total return of all high-yield bonds in the United States over the past 

10 years. Therefore, the representative Barclay Capital 10-year high-yield bond yield is used for 
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analysis. Therefore, the research results of this article are not universal. If you want to improve 

the influence of credit risk factors on the credit risk spread of high-yield bonds, more in-depth 

research is needed. 
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