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Abstract 
This dissertation examines whether the Global Financial Crisis (2008) or Covid-19 Pandemic 

(Great Lockdown) (2020) had direct effects on the yield to maturity, amount raised, and term to 

maturity in respect to bonds issues by shipping companies around the world, and also identifies 

the determinants of these 3 shipping bond characteristics for the period between Jan 2000 and June 

2021 by examining 1,023 newly issued bonds (cross-sectional) by 176 different worldwide 

shipping companies. The dependency of bond characteristics to each other results in generating 

ratios such as yield to maturity over the term to maturity, the amount raised over the term to 

maturity, the term to maturity over the amount raised; thus, the robustness of the investigation is 

increased. T-test results show that the average amount raised over term to maturity of shipping 

bonds only differs before and after the Global Financial Crisis, whereas pre- and post-Covid-19 

periods showed difference in terms of the average term to maturity over the amount raised. Linear 

regression models with robust standard errors are used to acquire unbiased standard errors of OLS 

coefficients considering the heteroskedasticity. Regression results indicate that the GFC escalated 

the yield to maturity over the term to maturity of the shipping bonds by 13%, although the Covid-

19 pandemic did not affect it; however, the GFC (38% impact) and Covid-19 (155% impact) 

increased the amount raised over the term to maturity and decreased the term to maturity over the 

amount raised, on average. The determinants of yield to maturity over the term to maturity of 

shipping bonds are the following: The amount raised over the term to maturity, or term to maturity 

over the amount raised, the growth rates of freight rate and orderbook, Ice BofA US High Yield 

and Bloomberg Barclays Global Aggregate Indices; the GFC dummy. On the other hand, the 

determinants of amount raised over the term to maturity, or term to maturity over the amount raised 

(same for both) are the following: Yield to maturity over the term to maturity; the growth rates of 

Newbuilding Price, US CPI, GEPU Indices, US 10- and 2- Year Treasury Yield Rates; the GFC 

and Covid-19 Dummies.  
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1. Introduction 
Corporate structures became crucial in shipping in the early 1990s to attract investors. Many 

shipping companies went from private to public to gain corporate entity at that time. Moreover, 

shipowners realized the tax advantage of bond issues, due to the fact that the interest paid by the 

company being a tax-deductible expense. With this tax shield, the cost of the borrowed money is 

decreased. Additionally, banks have problems providing funding through loans to shipping 

companies during global crises as a result of liquidity issues. Shipping companies seek for 

alternative sources to raise capital other than bank loans. Consequently, changing corporate 

structures from private to public, getting a tax advantage, and seeking an alternative source of 

capital has led to an increase in the popularity of the public debt market. Thus, many new bonds 

have been issued by shipping companies since 1990s.  

Global financial crises occur now and then, creating a liquidity crisis, which again can raise the 

cost of capital for a company. A company can raise capital from debt, equity, or retained earnings. 

Corporate debt consists of two forms such as bank loans with interest or issuance of corporate 

bonds with a form of yield to the investors. Corporate debt is affected by the Global Financial 

Crisis due to the banks lacking the interest to lend to firms pressuring corporates in search of 

alternative capital such as corporate bonds to turn to the capital markets to fulfill their needs 

(Albertjin, et al., 2011). On the other hand, the size of global shipping bond and public equity 

(stock) capital markets were $6.2 and $6.1 billion (almost equal) in 2008; however, that of shipping 

bond capital market rose to $9.4 billion, whereas stock market size fell to $2 billion in 2020 

(Marine Money, 2020). As seen, the bond (public debt) has a significant share in shipping finance, 

containing billion dollars as a source of capital for shipping companies. Bond characteristics such 

as yield to maturity, amount raised, and term to maturity are crucial for both investors and shipping 

companies, especially yield to maturity determines the risk-return that investor can get and the cost 

of capital of shipping companies by issuing bonds.  

This dissertation examines not only the determinants of yield to maturity, amount raised, and term 

to maturity (dependent variables) bonds issued by shipping companies, but also the effect of the 

Global Financial Crisis of 2008 (hereafter GFC) and Covid-19 (Great Lockdown) of 2020 

(hereafter GL) on shipping bond characteristics such as yield to maturity, amount raised, and term 

to maturity. Despite the fact that several pieces of research have been done considering the GFC 
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The p-values of the significance tests lower than 10%, 5%, and 1% are denoted by *, **, ***, respectively. Bold fonts 

represent significant coefficients. Values in the brackets [ ] show the standard errors of each variable. 

MAT/AMT, with coefficients of 3.4329 and -0.9484, correspondingly. Falling demand for 10-

Year Treasury Notes influences the term to maturity over the amount raised of the shipping bond 

issues because investors may want to increase the term to maturity of the bonds to get higher 

returns due to rising yields as the maturity increases. Rising yields for US 2-Year Treasury Notes 

represent the economic turmoil contrary to US 10-Year Treasury Notes, which shows a healthy 

economy. The negative relationship of the US 2-Year Treasury Yield may be explained as the 

shipping companies may want to decrease the term to maturity over the amount raised of the new 

bond issues due to economic turmoil. The inflation rate, also known as the growth rate of US CPI, 

has a coefficient of 9.720. As inflation rate rises, bond yields also increase. Investors who seek for 

high risks and returns may want to invest on the bonds with higher term to maturity over the 

amount raised to benefit from juicy yields. 0.64 is the coefficient of the growth rate of GEPU 

Index, indicating the positive relationship with MAT/AMT. Rising global economic policy 

uncertainty increases the term to maturity over the amount raised. It may be explained as shipping 

companies avoid decreasing term to maturity proportionately to the amount raised when there is 

economic turmoil; otherwise, they may default on the bonds with shorter maturities considering 

its raised amount. Both the Global Financial Crisis and Covid-19 dummies are significant with 

coefficients of -0.3219 and -0.9359 under 5% significance level, implying that the GFC and Covid-

19 events had a negative direct effect on the term to maturity over the amount raised; however, the 

Covid-19 dummy has a higher impact than the GFC dummy. 
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6. Conclusions) section summarizes the contribution of this dissertation to the literature, explains 

limitations and caveats, and suggests possible future extensions. 

2. Literature Review  

2.1. Comparison of the Global Financial Crisis and Covid-19 

The recent pandemic and the following lockdown have resulted in shocks in both the demand and 

supply of goods and services throughout the globe. According to Baldwin (2020), the Covid-19 

crisis is intentional and unavoidable in the sense that governments are preventing workers from 

working (worsening the supply-side recession) and consumers from consuming (worsening the 

demand-side recession) to calm the human calamity at the hospitals. Professor Baldwin concludes 

that prices will rise because of the stimulus demand spending combined with public health 

containment policies and other logistics and supply chain issues that arises in the fight against this 

pandemic.  

The most apparent difference between the current Covid-19 crisis and the Global Financial Crisis 

(GFC) of 2008 is that in the case of Covid 19 the slowdown is in all sectors, high unemployment, 

and liquidity needs of most companies, while in the case of GFC these impacts are primarily in the 

finance sector. Since the pandemic is still ongoing, the total effect has yet to be revealed; thus, 

some assumptions are needed to estimate and compare the Covid-19 or Great Lockdown (GL) to 

the GFC. The World Bank (2021) report states that the current crisis has affected all countries and 

sectors in an unprecedented manner, with commodity-dependent countries impacted in specific 

and multiple ways. The lockdown has disrupted the global mobility and transportation of goods 

and commodities to a record low, diminishing the demand for oil and minerals. Due to the high 

unemployment and low income, the demand for manufactured goods, which again is based on 

commodities, is shrinking, bringing commodity-producing countries' economies to a halt. Finally, 

the uncertainty of the situation has led to extensive outflows of capital from emerging countries to 

developed countries, where it accelerates the decline and high volatility in the commodity prices, 

exchange rates, and also the increase in macroeconomic uncertainties for these countries. 

Another comparison between these two economic crises is that the GFC was originated from the 

long-term accumulation of problems and being an endogenous shock, while GL is rooted in the 
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while the differences are the uncertainty of repayment between these sources (risk), the cost, yield, 

and maturity. Corporate bonds are traded Over-the-Counter (OTC) and are accessible for 

corporations. The yield depends on the rating of the bond and maturity (Mankiw, 2018). As 

reported by Bekaert and De Santis (2020), the average volatility and return rise with the increasing 

maturity and declining corporate bond rating. Another interesting finding is that residuals in 

investment-grade bonds and speculative bonds are negatively correlated. A similar finding also 

applies to the maturity of the bond. Their research collected data of the last two decades (1998-

2018) from the developed world investigating 75 portfolios ranked between AAA-C. 

The corporate bond market has grown significantly in the last two decades and has become a 

crucial source of capital for the real economy (ICMA, 2013) . The corporate bond market was $49 

trillion in 2013 (tripled the size in 2000) and accounted for 25% of all financing globally. The size 

of the market has been increasing since then, and it reached the global market value was $123.5 

trillion in 2020 (Kolchin, et al., 2021). The market depth is another indication of the gravity of 

corporate bonds to the economy, and the outstanding amount had reached 169% of the GDP in 

developed markets (24% in emerging markets) on average in 2013. Emerging markets represented 

30% of corporate bond issues in 2013 compared to 5% back in 2000. Other specialized local bond 

issues such as Sukuk (Islamic) also increased their share in the market and stood for $472 million 

(double of 2007 levels) in 2013. On the other hand, the opposite circumstance is noticeable in 

China, with increasing traditional bank lending, especially after the onset of the GFC compared to 

corporate bond issues. The importance of corporate bonds is even more apparent for Small 

Medium Enterprises (SME) that can benefit from access to financing, especially in emerging 

markets. In the developed market, corporate bonds have filled the gap of decreasing traditional 

bank lending after the GFC and provide liquidity to firms. Bonds markets can be compared in 

terms of developed and emerging markets as follows (Tendulkar & Hancock, 2014): 

- Risk; High-yield vs Investment Grade: Although high-yield bond issues have increased in 

the developed market, they stagnated in the emerging market after the GFC. 

- Currency; Local Currency vs Eurobond: Local currency bond issues have grown in both 

the developed and emerging markets, while only Eurobond has gone up in emerging 

markets. 
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- Maturity; Short-, medium-, long-term: The most common bond issue is either long- or 

medium-term maturity in all markets. Short-term bonds had a 2% market share in 2013 in 

total. 

- Intention; Refinancing vs productive purpose: Refinancing was the leading purpose in both 

markets after the GFC, while refinancing issues were relatively lower before the onset of 

the housing crisis.  

Before GFC, liquidity was provided by professional dealers who could bundle many high-yield 

bonds in a package called Collateralized Debt Obligations (CDO) with higher ratings than the 

underlying assets; therefore, they were reducing the liquidity risk dramatically albeit introducing 

systematic risk to the bond market (Tendulkar & Hancock, 2014).  

Corporate bonds are issued in different markets internationally. These distinctive markets can offer 

various maturities, thereby acting as a substitute for corporates when the supply of financing is 

low in their domestic market. For corporates able to access other markets than their own can obtain 

diversification and flexibility in financing, maturity, and interest rates in some cases. A research 

paper by Cortina et al. (2016) considered the effects of market access and crisis on corporate 

borrowing and debt maturity resulted in four striking findings. Their data contained 57,950 firms 

from 78 countries between 1991 and 2014, totaling 267,382 individual debt issues. The first 

finding is the variation of maturities across the markets, where bonds (6.6 years) have longer 

average maturity than syndicated loans in all markets. The developed countries results show that 

international bonds and domestic syndicated loans have a longer maturity than domestic bonds and 

international syndicated loans, proving that the market of debt issues makes a difference in terms 

of maturity. The second finding is that large non-financial firms with the need for credit preferred 

international bond issues rather than domestic syndicated loans in times of crisis, such as the GFC. 

The third finding is that during the GFC, the firms that switched markets further away from the 

origin of the crisis in the need for credit obtained longer and stabile maturities compared to the 

firms that stayed in their own market. The final finding is the firms that stuck around the domestic 

markets experienced a decline in financing and maturity. The ability to diversify financing 

provides resilience to shocks and can act as a protector for a firm. These results correlate with 

previous studies on the subject by Adrian et al. (2013), Becker and Ivanshina (2014). The research 

paper by Adrian and peers also added that bond issues are increased in times of downturns while 

bank loans contract and simultaneously spreads rise for both types of credit. 
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the creators of the subprime mortgage packages (Collateralized Debt Obligations, CDO) could 

transfer all the risk to unknowing parties, causing an incentive to create additional subprime loans 

with increasing interest rates and default risk in order to profit with no risk was harmful to the 

welfare of the society. In addition to the CDOs, insurance for the CDOs was created to transfer the 

risk of default to unknowing parties and enable shorting the CDOs mostly by the creators of the 

same assets. When this scheme finally burst, it led to the Great Financial Crisis in 2008, and the 

response from the Fed and policymakers was to bail out the large financial institutions. Regulations 

were reviewed so that securitizers would have incentives to ensure the underlying assets are of 

quality and the ongoing monitorization of credit risk in the assets (Malamud, et al., 2013).  

Corporate bond prices which are based exclusively on the default risk tends to misprice the bonds 

according to Chacko (2005) empirical research. Liquidity risk should be included in the pricing of 

a bond. The liquidity is the spread between the fundamental and the actual traded value of a bond, 

where the risk is on the uncertainty of the spread size and the ability to convert financial assets 

into cash or cash equivalents quickly at low transaction costs. By creating latent liquidity, which 

measures the accessibility of US bonds in the past ten years, he found strong evidence that the 

liquidity risk is priced in, while the importance of liquidity risk compared to the credit risk was 

not determined. According to De Jong and Driessen (2006) from the University of Amsterdam 

empirical research on liquidity premium on corporate bonds, there are pieces of evidence of an 

average liquidity premium of 45 basis points for investment-grade bonds and approximately 100 

basis points premium for high-yield bonds compared with the equity market. Pástor and 

Stambaugh (2003) found a cross-sectional relationship between expected stock returns and 

liquidity risk. Other empirical studies on the relationship among liquidity, order flow, and the yield 

curve have been conducted by Brandt and Kavajecz (2004) who concluded 21% day-to-day yield 

fluctuations can be attributed to orderbook imbalances in days without macroeconomic 

announcements. On the other hand, fluctuations in returns, spreads, and trading volume in treasury 

bonds around economic announcements have been analyzed by Balduzzi et al. (2001), as well as 

Fleming and Remolona (1999). Both pieces of research agree that economic announcements 

significantly and rapidly influence the price of financial instruments, wherein the maturity of 

relevant bonds plays a role in the size of the fluctuations. A distribution in liquidity is also observed 

when public information is revealed, and trading volumes are decreased.  
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Other analytical researches done by Goldberg and Nozawa (2021), Lin et al. (2011) questioned the 

correlation between corporate bond market liquidity and expected returns to liquidity supply 

(intermediaries` inventory-absorption capacity). They found that a shock on the supply of liquidity 

has high explanatory power on the expected corporate bond returns. They added that the supply 

was a driver for liquidity fluctuations and asset price. A classic originator of liquidity risk is 

historically from bank runs in times of uncertainty. Such bank runs could force banks into a fire 

sale of liquid assets to cover the withdrawals and create a chain reaction, which can result in bank 

insolvency. More recently, the liquidity squeezes have been initiated due to exposure to several 

lending and interbank financial schemes. When these squeezes occur, nonfinancial business 

appetite for liquidity also increases as a response to the decrease in liquidity supply and thereby 

intensifies the total liquidity need (Strahan, 2012). Gordon and Metrick (2012) noted that during 

2007 (pre-GFC), mortgage-backed securities could be purchased 100% using short-term loans in 

the repo market. Howbeit, after the onset of the GFC, only 55% of the same securities could be 

financed in the same way. According to Dick-Nielsen et al. (2012), investment-grade bond yields 

rose steadily after the onset of GFC and peaked in Q1 of 2009, while speculative bond yields 

peaked when Lehman Brothers defaulted. An interesting point was discovered by Lou and Sadka 

(2011) in their research distinguishing between liquidity level and liquidity risk. The liquidity level 

depends on the average cost of trading a specific asset, while the liquidity risk (liquidity beta) is 

measured by the covariation of its returns, including unforeseen fluctuations in aggregate liquidity. 

They also detected that liquid stocks underperformed illiquid stocks during the GFC when 

considered with liquidity level only. The results were a positive spread of 6.6% during the GFC 

between the monthly portfolio return of the illiquid firm and the liquid firms. This is the opposite 

of what the market expects of liquid firms in times of distress. Another perspective is that the 

number and size of liquid assets decline swiftly in times of crisis, while those of illiquid assets do 

not drop much since they are not easy to sell or exchange for cash. Cornett et al. (2011) investigated 

the role of the banks in liquidity shocks and their risk management in times of distress. Their 

findings are that banks, which depended on stable sources of financing such as core deposits and 

equity, were willing to continue lending to other banks. Contrarily, the banks which held 

predominantly illiquid assets decreased their lending and increased asset liquidity.  

A fire-sale in the financial markets was a dominant topic in the 90s´ starting with the influential 

paper of Shleifer and Vishny (1992). They found that distressed asset sale prices drop significantly 
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in cases where potential buyers of specialized or illiquid assets are equally constrained for credit 

and unable to supply liquidity to the market. This phenomenon is expected in a financial crisis, 

where liquidity shocks are present. The lack of liquidity can force assets price to spiral downwards, 

forcing other peers that own similar assets to deleverage, thereby inducing spill-over effects and a 

sale at dislocated prices (Falato, et al., 2021). In the corporate bond market, one-third of all bonds 

are issued by insurance companies and large hedge funds. These institutions are heavily leveraged, 

and a sharp decrease in prices would force them to sell rapidly in order to balance their portfolios, 

adding spill-over pressure on similar assets, making fire-sale spill-over a systematic risk. However, 

neither the frequency and severity of spill-over effects nor action taken by the funds is not evident, 

with given knowledge (Chernenko & Sunderam, 2020). Shleifer and Vishny (2011) reviewed the 

notion of the fire sale of financial assets in their research paper. Although they agree with the 

recent finding on this topic, they added that collateralized short-term debt could accelerate the 

spill-over effect due to a drop in collateralized asset value, which forces liquidation in a distressed 

market or an increase of collateral. Adrian and Shin (2010) reported that financial institutions had 

a growing leverage ratio, up to the level of 30 in debt-equity ratio. Having a high leverage ratio 

backed by collateralized short-term debt leaves an entity exposed and vulnerable in times of 

liquidity shortage.  

A recent study by Doh and Wang (2021) argues that information asymmetry accounts for 0.59%-

1.86% of the yield spread for investment-grade bonds and from 3.46% to 11.20% for high-yield 

bonds when the underlying credit risk increases. This asymmetry of information is between current 

investors and outside potential investors. Another novel study by Arnold and Rhodes (2021), 

which concerns information sensitivity of corporate bonds with a focus on the Covid-19 period, 

has evidence that the primary interest of the investors was the operating leverages to assess the 

ability of investment-grade bonds. Meanwhile, BBB-rated bonds did increase their overall 

information sensitivity with the risk of being downgraded to a speculative rating. Some researches 

such as Brancati and Macchiavelli (2019), Han and Zhou (2014), Chen et al. (2013), Lu et al. 

(2010) have theorized that a financial crisis is an informational event. Debt contracts are not 

sensitive to new information at times of prosperity, while there is a shift to being sensitive to new 

information at times of recession. Shifts in information sensitivity tend to contribute to a financial 

disturbance in the credit market (Dang, et al., 2015). All these studies on the effect of information 

asymmetry on yield spread agree with the prementioned notion.  
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Another relevant risk to consider is the roll-over risk, which entails the interaction between the 

debt market liquidity and the credit risk. He and Xiong (2012) revealed that a deterioration in debt 

market liquidity affects both liquidity premium and credit risk. The credit risk is increased because 

a firm would issue new bonds to return the principal on maturing bonds with identical terms and 

conditions. The current market might not accept the same terms as the maturing bonds and this 

spread would have to be covered by equity holders. Depending on the size of the spread, equity 

holders might choose to either cover the spread or let the company default. A credit spread is the 

yield spread between the risk-free interest rate and the yield on the bond. This spread reflects a 

liquidity premium (illiquidity in the second-hand market) and a default premium (Chen, et al., 

2007), (Longstaff, et al., 2005). The driver of a liquidity premium is the intensity of the liquidity 

shock and the transaction cost at the time. These findings highlight the importance of maturity, 

where longer maturity reduces the roll-over risk, and shorter maturities increase the same risk. He 

and Xiongs´ empirical research found that an increase of 100 basis points in the liquidity premium 

(due to unexpected liquidity shock in the market) would increase the default premium by 70 basis 

points (41% of total credit spread increase). This experiment was conducted for speculative bonds 

(B-rated) with 1-year maturity. On the other hand, in the same experiment on BB-rated firms with 

6-year debt maturity, the increase in default premium would result in a 22,4% increase in credit 

spread (18,8% for A-rated 1-year maturity and 11,3% for A-rated 6-year maturity). 

An option for an investor to reduce risk is by attaching a restrictive covenant to the bonds issued. 

These secured bonds are common for financial institutions but unusual for non-financial entities. 

The use of restrictive covenants has decreased in the last two decades and arises, especially during 

a crisis (Benmelech, et al., 2020). During a financial turmoil, securing bonds has both pros and 

cons, which gets magnified. When an issuer creates secured bonds during a crisis, existing 

bondholders risk getting primed. The priming risk occurs when assets are used as collateral to 

secure new bonds or when a covenant reduces the recovery speed; thus, existing unsecured 

bondholders have their risk increased. Fahlenbrach et al. (2020) show that a less financially 

flexible company affected the stock returns negatively. Moreover, increases in credit default swap 

spreads occur at the onset of a crisis. They pointed out that negative pledges and a restriction on 

sale-leaseback agreement could reduce their ability to handle a crisis; therefore, increase their 

default probability. Lugo (2020) explored the effect and value of covenants during Covid-19 and 

investigated 779 bonds issued by US non-financial firms before and during the current crisis. His 
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findings imply that yields for secured bonds are lower during the crisis when everything else is set 

equal, which indicates the value of secured bonds gets higher during a crisis. These findings are 

similar to the discovery on the same topic for GFC by Simpson and Grossman (2017). Their 

research also disclosed that restriction on pay-out and additional debt resulted in a reduction of 

140 bp on the yields in the post-crisis period. 

2.3. Shipping Industry and Shipping Bond Market Characteristics 

The shipping industry is considered high risk on the ground that both supply and demand are 

inelastic. During high freight rate periods, increasing the supply as a response to high demand can 

take 2-3 years (time lag of construction time); hence, equilibrium between supply and demand is 

not adjustable in the short term. The demand is not affected by the freight rates since the freight 

cost is a marginal part of the total value of the transported goods. Other reasons for the high 

volatility of freight rates can originate from the seasonality of commodities, exchange rates, 

interest rates, political events, global and local stability in regions and ports, as well as bunker fuel 

prices. All the above contribute to the uncertainty of cash flows for the shipping companies and 

their capability to cover both OPEX and CAPEX in the future, and the result is the demand for 

higher returns from potential investors (Kavussanos & Visvikis, 2016). The reasons why bonds 

issued by shipping companies are considered high yield (high risk) are the uncertainty in cashflows 

of shipping companies due to the volatility in the freight rate (Kavussanos, 2003), observable 

cyclicity (Stopford, 2009), and recognizable seasonality (Kavussanos & Alizadeh-M, 2001). 

Public debt has been an attainable and alternative source of capital for shipping companies since 

the early 90s (Stopford, 2009). According to a journal article by Albertijn et al. (2011) regarding 

risk management for shipping companies, bank loans accounted for 75% of the capital raised 

externally by shipping companies globally in the pre-GFC, while only 5% came from the capital 

markets such as bonds and equity. During the Post-GFC, the banks decreased their loans provided 

to shipping companies by 60%, and those loans that were approved had shorter maturities 

(typically 5 years), and loan volumes decreased considerably. The profitability of the banks 

declined due to new regulation (Basel III) considering equity, collateral, and liquidity requirements 

for the lender and lendee. The issue was less availability and higher costs for the lenders, which 

again led shipping companies to focus on alternative sources of capital from the markets. 

Determining which risk to bear, manage internally, and transfer to the market is essential for a 

shipping company's survival. The bond market significance is noteworthy to the shipping market; 
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over 80% of capital raised in the industry was from bond issues. A total of $11,337 million was 

raised by shipping companies through capital markets in 2020; however, the bond market accounts 

for $9,375 million in 33 different issues (an increase of 20% from 2019). The remaining amount 

was raised through equity markets. Bonds have been the primary source of capital for the shipping 

industry since the GFC (Marine Money, 2020).  

Grammenos and Arkoulis (2003) did research on the shipping bond market, where they 

investigated 30 high yield bonds issued from 1993 to 1998 to assess the determinants in the pricing 

of these bonds. Their findings are that credit rating was the highest influencer, followed by 

financial leverage and shipping conditions. Grammenos et al. (2007) extended the research by 

investigating 40 seasoned high yield bonds issued between 1998-2002 to find the explanatory 

factors in bond spreads. The determinants present significance in predicting the spreads are credit 

ratings, term to maturity, freight earnings, 10-year treasury bond yield, and the yield of the Merrill 

Lynch single B-index. The research on this topic was insufficient due to the lack of a large sample 

and timespan, which should cover a typical shipping cycle of 5-7 years (Stopford, 2009).  

Kavussanos and Tsouknidis (2014) examined the determinants of changes in shipping bond 

spreads for 54 global shipping bonds issued between 2003-2010 (covers a shipping cycle), 

including the GFC period. They make use of a two-way cluster adjusted standard errors to make 

the panel data estimation results robust to biasedness of the t-statistics. According to their empirical 

results, they found the main five determinants of shipping bond spreads: The liquidity of the issuer 

(changes in the market value of the bond), stock market volatility (VIX index), cyclicity of the 

bond market (GICS cyclical index), freight earnings (the lagged value of the freight rates), and 

credit rating of the issuer (change in the rating of the issuer). The overall result was the requirement 

of a higher freight earnings risk premium by investors due to the higher uncertainty; thus, the 

higher freight earnings are the higher spread for speculative bonds such as shipping bonds in times 

of financial distress. On the other hand, the investment-grade bond prices increase in times of 

distress as a result of "flight to liquidity" which exhibits higher liquidity both before and after the 

onset of a crisis. Furthermore, there is a tax benefit of raising capital through the bond issues 

instead of the traditional bank loans since coupon payments of a bond are considered a cost, which 

is deductible from taxable income (Kavussanos & Tsouknidis, 2014). 
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A survey of existing research of shipping finance was done by Alexandridis et al. (2018). They 

suggested further research should be conducted regarding the evolution of capital sources and 

sources of risk in the shipping industry where previous ones are inadequate in terms of numbers. 

They discussed the structural change in the trend of funding from traditional bank loans to a higher 

reliance on equity and debt capital markets for funding new projects. Our research aims to identify 

the effects of the GFC and Covid-19, and other determinants on yield to maturity, term to maturity, 

and amount raised of shipping bonds.  
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Table 1: Definitions of Dependent and Independent Variables 
Group of 
Explanatory 
Variables 

Description Data 
Source 

Time 
Period 

Dependent and 
Bond-specific  

Yield to Maturity over Term to Maturity (YTM/MAT) Bloomberg,    
Datastream 

2000:01 to 
2021:06 
 

Amount Raised over Term to Maturity (AMT/MAT) 
Term to Maturity over Amount Raised (MAT/AMT) 
Where: 
Yield to Maturity (YTM): The total rate of return would be earned 
by a bond if its initial principal and all interest payments have been 
made 
Amount Raised (AMT): The total amount of money received by 
issuing a bond, expressed in Million USD (USD MM) 
Term to Maturity (MAT): The life of a bond between its issue and 
maturity date, expressed in years 

Bloomberg,    
Datastream 

2000:01 to 
2021:06 

Shipping-
specific  

Freight Rate: The price at which a specific cargo is transported from 
one point to another, denoted in USD. It reflects the vessel profile 
of the bond issuer if applicable 

Clarksons 
SIN 

2000:01 to 
2021:06 

Clarkson Newbuilding Price Index: It is separately calculated by 
averaging the $ per deadweight values of the newly built ships for 
each vessel type. It reflects the vessel profile of the bond issuer if 
applicable 

Clarksons 
SIN 

2000:01 to 
2021:06 

Clarkson Secondhand Price Index: It is separately calculated by 
averaging the $ per deadweight values of secondhand ships for each 
vessel type. It reflects the vessel profile of the bond issuer if 
applicable 

Clarksons 
SIN 

2000:01 to 
2021:06 

Scrap Price: The price at which a ship is demolished in India 
shipbreaking yards, expressed in $ per lightweight ton. It reflects 
the vessel profile of the bond issuer if applicable 

Clarksons 
SIN 

2000:01 to 
2021:06 

Orderbook: The number of received and active newbuilding ship 
orders that will be delivered when they are ready. It reflects the 
vessel profile of the bond issuer 

Clarksons 
SIN 

2000:01 to 
2021:06 

Macroeconomic-
specific 

US Consumer Price Index (CPI): The average change in the price 
of consumer goods and services paid by urban consumers 

Datastream 2000:01 to 
2021:06 

US 10 Year Treasury Yield: The return on the US 10-year treasury 
notes 

Datastream 2000:01 to 
2021:06 

US 2 Year Treasury Yield: The return on the US 2-year treasury 
notes 

Datastream 2000:01 to 
2021:06 

ICE BofA US High Yield Index: The benchmark tracking the 
performance of USD denominated below investment grade bonds. 

Datastream 2000:01 to 
2021:06 

VIX Index: The measure of the 30-day expected volatility of the 
S&P 500 Index, which is implied in the SPX option bids and asks. 
It indicates a forward-looking measure, unlike actual or realized 
volatility 

Datastream 2000:01 to 
2021:06 

Global Economic Policy Uncertainty (GEPU) Index: The GDP-
weighted average of national EPU indices for 21 certain countries, 
where EPU reflects how much economy, policy and uncertainty has 
been discussed on the newspaper articles for these countries. 

Economic 
Policy 
Uncertainty 

2000:01 to 
2021:06 

Bloomberg Barclays Global Aggregate Bond Index (Agg Index) 
(LEGATRUU): The broad benchmark used by bond traders to 
measure relative performance of their investment grade bonds.  

Datastream 2000:01 to 
2021:06 

Dummies Global Financial Crisis Effect: It takes the value of 1 for the period 
between Jan 2008 and Dec 2013, 0 for otherwise. 

N/A 2008:01 to 
2013:12 

Covid-19 (Pandemic) Effect: It takes the value of 1 for the period 
after Jan 2020 until June 2021, 0 for otherwise. 

N/A 2020:01 to 
2021:06 
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ClarkSea index2 is used for diversified and cruise vessel fleet profiles. Bulk carrier, tanker, gas 

carrier, containership, ro-ro Clarkson newbuilding and secondhand price indices are used to reflect 

vessel profiles of bond issues, while general Clarkson newbuilding and secondhand price indices 

are utilized for diversified, cruise, ro-ro, and offshore vessels. Orderbook variable fully reflect 

each vessel profile of the bond issues, while only bulker, containership and tanker scrap prices 

were available; therefore, the average of scrap prices3 are used for the rest of the vessel profiles.  

Macroeconomic-specific variables are US Consumer Price Index, US 10- and 2- year Treasury 

Yield, ICE BofA US High Yield Index, VIX Index, GEPU Index, Bloomberg Barclays US 

Aggregate Bond Index. Relevant datasets for these variables are used as they are collected from 

the aforementioned data sources.  

There are two dummy variables constructed by authors: Global Financial Crisis (GFC) and Covid-

19 (GL). GFC dummy takes the value of 1 for the period between Jan 2008 and Dec 2013; 

otherwise, it takes 0. On the other hand, the period of Jan 2020-Jun 2021 takes the value of 1 for 

the Covid-19 dummy; otherwise, it takes 0. 

The collected sample had 2,416 issued shipping bonds at the beginning. In order to meet the above-

described criteria, inadequate 1,393 shipping bonds are eliminated; therefore, the latest sample 

falls to 1,023 issued by 176 different shipping companies. Although the first sample has been 

reduced significantly, compatibility and homogeneity of the data make the research results 

healthier. In Table 2, shipping bond characteristics according to the vessel profile of the issuer 

(Panel A) and issued currency of the bond (Panel B) are summarized. There are eight vessel 

profiles: Containership, cruise, diversified4, dry bulk, gas carriers, offshore, ro-ro, and tanker. 

Number of bond issues by companies engaged in containership sector (355) lead the rest of the 

sectors, whereas the cruise vessels (15) have the lowest number of issues. The most significant 

values in Panel A: the gas carriers have the highest YTM/MAT at 2.5; the average and total of 

AMT/MAT is by far the highest in the containership at 64 (the only vessel profile that is over the 

overall average) and 22,797 (56% of all other bonds), respectively; the highest average MAT/AMT 

 

 
2 ClarkSea Index: According to Clarksons Glossary, it refers to a weighted average index of earnings for main vessel 
types. The number of vessels in each fleet sector is consider for weighting.  
3 Scrap prices for tankers, bulkers, and containerships are highly correlated (found at least 0.99) with each other. 
Thus, using their average for other vessel fleet profiles is considered to be more accurate. 
4 Diversified profile is described as having no more than 75% of its total fleet in just one shipping subsegments. 
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Table 2: Shipping Bond Characteristics by Issuer Vessel Profile and Currency of the Bond Issues 
Panel A: Bond Characteristics by the Vessel Profile of the Issuer 
Vessel Profile 
of the Issuer 

Number 
of bonds 

Average of 
YTM/MAT 

Std. Dev. 
YTM/MAT 

Average of 
AMT/MAT 

Total of 
AMT/MAT 

Average of 
MAT/AMT 

Std. Dev. 
MAT/AMT 

Containership 355 1.2 1.3 64 22,797 0.2 0.3 

Cruise 15 1.1 0.7 28 416 0.1 0.1 

Diversified 322 1.1 1.1 28 9,089 0.2 0.7 

Dry bulk 100 1.1 1.0 24 2,413 1.1 2.5 

Gas carriers 43 2.5 2.0 30 1,298 0.0 0.0 

Offshore 64 1.8 2.1 25 1,618 0.1 0.1 

Ro-ro 23 1.3 1.2 13 293 0.2 0.3 

Tanker 101 1.7 1.8 29 2,923 0.1 0.2 

Total 1,023 1.3 1.4 40 40,846 0.3 0.9 

Panel B: Bond Characteristics by the Issued Currency 
Issued currency of each bond Number of 

bonds 
Average of 
YTM/MAT 

Average of 
AMT/MAT 

Total of 
AMT/MAT 

Average of 
MAT/AMT 

BRL (Brazilian Real) 2 0.5 5 11 0.5 

CAD (Canadian Dollar) 1 0.7 9 9 0.1 

CHF (Swiss Franc) 2 0.0 4 8 0.3 

CLP (Chilean Peso) 1 0.2 5 5 0.2 

CNY (Chinese Yuan) 65 2.4 216 14,045 0.0 

DKK (Danish Krone) 2 0.8 17 34 0.1 

EUR (Euro) 67 1.0 69 4,592 0.1 

GBP (British Pound Sterling) 4 0.3 13 52 0.3 

IDR (Indonesian Rupiah) 12 3.6 4 52 0.4 

INR (Indian Rupee) 25 0.7 3 81 0.5 

JPY (Japanese Yen) 55 0.2 24 1,341 0.2 

KRW (South Korean Won) 117 1.9 28 3,255 0.2 

MYR (Malaysian Ringgit) 37 0.5 5 168 2.9 

NOK (Norwegian Krone) 135 1.8 21 2,784 0.1 

PLN (Polish Zloty) 8 3.5 2 19 1.9 

SEK (Swedish Krona) 2 1.2 31 62 0.0 

SGD (Singapore Dollar) 10 1.8 28 285 0.1 

TWD (New Taiwan Dollar) 137 0.4 6 814 0.4 

USD (United States Dollar) 341 1.3 39 13,230 0.1 

Total 1,023 1.3 40 40,846 0.3 

 
pertains to the dry bulk with the highest standard deviation at 2.5. Panel B shows that 19 different 

currencies are used to issue shipping bonds. The least used currencies are CAD and CLP, with 
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only 1 for each, while USD is the most popular currency in terms of bond issues with 341 (33% 

of the sample), on average a ratio of 39 AMT/MAT. While the Chinese Yuan stands for only 6.4% 

of the total bond issues, it has the highest average and total ratio of AMT/MAT at 216 and 14,045, 

respectively. Bonds issued in TWD have only 0.4 YTM/MAT, despite being the second highest in 

the number of bonds. Whereas MYR and PLN have 2.9 and 1.9 MAT/AMT on average, the rest 

of the bonds have lower than 0.5. 

Figure 1: The Annual Number of New Bonds Issues by Vessel Profile of the Issuers 

 

Figure 1 depicts the change in the number of new bond issues among eight vessel profiles of the 

issuers from 2000 to 2021. The number of new bond issues in 2021 is annualized. To compare the 

GFC and Covid-19 effects on the number of new bond issues, a sharp decline was observed for all 

vessel profiles in 2008; however, 2020 showed a slight decrease. After 2008, the total number of 

new bonds climbed up rapidly despite a considerable decline in 2010, reaching a peak of 89 issues 

in 2012. On the other hand, in 2021, the total number of new bond issues increased substantially 

by approximately 50%. For most of the years the containerships lead the rest of the vessel profiles; 

especially, almost 45% of the new issues has accounted for containerships in 2021, reflecting the 

booming freight rates of the containership sector. In 2020 and 2021, there have been zero new 

0

10

20

30

40

50

60

70

80

90

100

2000200120022003200420052006200720082009201020112012201320142015201620172018201920202021

N
um

be
r o

f N
ew

 B
on

d 
Iss

ue
s

Container Cruise Diversified Drybulk Gas Offshore RoRo Tanker



28 

issues so far for cruise vessel profiles, reflecting that great lockdown all over the world decreased 

recreational and cruise activities. Diversified bond issuers took the second place by only having 

33 less new bond issues than containership ones throughout the period shown. In total, issuers 

having tanker or dry bulk vessel profiles have almost the same numbers, with 100 and 101. Before 

Global Financial Crisis, there were significant new bond issues for both subsectors in 2006 and 

2007, although new bond issues for these subsectors almost remained constant just before and 

during Covid-19 (2019-2021).  

The collected dataset comprises cross-sectional (1,023 bond issues from Jan 2020 to Jun 2021) 

and time series (258 monthly observations between Jan 2020-Jun 2021) data on shipping bond 

issues and shipping- and macroeconomic-specific variables, consecutively. The values on time 

series dataset are matched with the cross-sectional ones; therefore, the final cross-sectional data is 

examined for the empirical methodology. 

Table 3 demonstrates more detailed information about shipping bond characteristics by issuance 

year. Number of bonds and total amt/mat of bonds are annualized for 2021. As observed, there are 

significant differences between the bonds issued before and after 2010, where the number of active 

bonds is almost doubled in 2021 compared with 2010. To see the GFC effect, the number of new 

bond issues decreased substantially from 2007 and 2008 by almost 60%, followed by a sharp 

increase in 2009 from 15 to 69. On the other hand, Covid-19 did not considerably affect new and 

active bond issues; there are 67, 60, and 88 new bond issues in 2019, 2020, 2021, correspondingly. 

The average AMT/MAT dropped slightly for the GFC period, whereas for the Covid-19, it reached 

a peak at 123 in 2020, followed by a steep fall to 61 in 2021. This implies that during Covid-19, 

shipping companies raised significant capital in proportion to term to maturity by issuing bonds, 

whereas shipping companies avoided raising higher capitals over term to maturity throughout the 

GFC. In 2009, the average and standard deviation of YTM/MAT reached the highest value at 2.3. 

Although the average YTM/MAT increased slightly in 2020 by only 0.2, it has dropped to 1.0 by 

2021. Higher yield to maturity means higher returns and maybe higher involved risks. The peak 

level of YTM over MAT during the GFC reflects the riskiness and volatility of economic and 

shipping environment, while the slight increase in 2020 show that Covid-19 has increased the risk 

levels and returns of shipping bonds very slightly; unlikely, the riskiness and returns decreased in 

2021 because of considerable decline. 
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Table 3: Shipping Bond Characteristics by Issuance Year 
Year Number 

of new 
bond 
issues 

Number 
of 
active 
bonds 

Average 
ytm/mat 
of new 
bond 
issues 

Std Dev  
ytm/mat 
of new 
bond 
issues 

Average 
amt/mat 
of new 
bond 
issues 

Total 
amt/mat 
of new 
bond 
issues 

Total 
amt/mat 
active 
bond 
issues 

Average 
mat/amt 
of new 
bond 
issues 

Std Dev 
mat/amt 
of new 
bond 
issues 

Average 
coupon 
rate of 
new 
bond 
issues 

2000 20 20 0.6 0.3 2 33 33 1.0 0.3 6.3 

2001 24 44 1.4 1.3 8 191 224 0.5 0.5 6.8 

2002 20 64 0.6 0.3 5 109 333 0.5 0.3 5.5 

2003 19 83 1.1 0.9 21 392 726 0.1 0.2 8.0 

2004 41 124 0.7 0.5 16 676 1,401 0.2 0.2 5.1 

2005 15 136 0.8 0.7 20 297 1,682 0.1 0.1 5.8 

2006 32 165 1.2 1.0 28 909 2,583 0.1 0.1 4.7 

2007 37 200 1.2 1.2 46 1,710 4,287 0.1 0.5 5.3 

2008 15 194 2.0 1.9 43 649 4,624 0.1 0.2 6.5 

2009 69 251 2.3 2.3 37 2,562 6,729 0.1 0.2 7.3 

2010 48 293 1.4 1.1 40 1,911 8,321 0.1 0.1 6.3 

2011 70 344 1.2 1.3 27 1,904 9,929 0.1 0.2 5.3 

2012 89 376 1.2 1.2 27 2,438 11,161 0.2 1.0 5.0 

2013 66 396 1.5 1.4 34 2,247 12,013 0.2 0.6 6.1 

2014 64 417 1.0 0.8 34 2,187 12,807 0.2 0.3 4.6 

2015 45 412 1.3 2.0 33 1,494 12,250 0.1 0.2 4.6 

2016 34 403 1.1 1.0 39 1,338 12,197 0.1 0.1 5.4 

2017 87 442 1.1 1.1 29 2,528 13,511 0.9 2.2 4.4 

2018 57 428 1.4 1.4 40 2,257 13,123 0.3 0.6 4.6 

2019 67 448 1.5 1.8 74 4,972 16,679 0.5 1.9 3.4 

2020 60 443 1.7 1.4 123 7,373 19,237 0.1 0.1 3.5 

2021 88 440 1.0 1.4 61 5,336 14,694 0.1 0.1 3.2 

Total 1,023  1.3 1.4 40 40,846  0.3 0.9 5.1 

 

The average MAT/AMT remained stable between 2007 and 2009, though there was a decline from 

0.5 in 2019 to 0.1 in 2020, 2021. The substantial decline in MAT/AMT can be interpreted by an 

increase in the amount raised and a decrease in the term to maturity, reflecting the riskier economic 

environment to operate vessels. Nevertheless, the steady trend in the GFC can be explained by 

falling the term to maturity and amount raised together. In terms of average coupon rates, a steady 

increase from 2007 (5.3) to 2009 (7.3) was observed, while it almost maintained the same level 

with slight fluctuations in 2019, 2020, and 2021. 
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Figure 2: Annual Averages of YTM/MAT, AMT/MAT and MAT/AMT 

 
 

Figure 2 displays the annual averages of the ratios YTM/MAT, AMT/MAT, and MAT/AMT. The 

left axis represents YTM/MAT and MAT/AMT ratios, while the right axis shows AMT/MAT 

ratio. As observed, YTM/MAT and AMT/MAT are correlated positively except for the GFC 

period. Moreover, MAT/AMT fluctuated between 0.1-0.2 between 2003-2016, and its correlation 

to the other ratios is not understandable and clear. Although MAT/AMT would have moved in 

opposite directions with AMT/MAT due to the inverse relationship, they almost showed similar 

trends during the GFC and Covid-19 periods. One can observe a surge in YTM/MAT in 2008 and 

2009, when the GFC started (15 Sep 2008), a sharp drop in 2010 (post-GFC), though the 

AMT/MAT and MAT/AMT stood relatively stable throughout GFC. The pre-Covid-19 period 

(2019) exhibits a moderate increase in YTM/MAT, then drops rapidly in post-Covid-19 (2021). 

The most notable shift in the Covid-19 period (commenced after 01 Jan 2020) is the rise in the 

AMT/MAT in 2020 and the abrupt drop in 2021, indicating that the post-Covid-19 period has two 

different trends. The peak levels for YTM/MAT (2.3), AMT/MAT (123), and MAT/AMT (0.9) 

are observed in 2008, 2020, 2000, whereas 2000 saw the dip levels for YTM/MAT (0.6), 

AMT/MAT (2), and that for MAT/AMT (0.1) was 2010. 

 











35 

followed by the GEPU Index (19.8%), though the US Consumer Price Index has the lowest 

standard deviation at only 1.2%.  

Table 4: Descriptive Statistics of the Variables Defined in Regression Eq.(1) 
Variable Obs Mean Median Min Max Std Dev Kurtosis Skew 

(ln)YTM/MAT 1023 -0.2515 -0.0918 -5.0794 2.6603 1.0908 -0.0201 -0.4128 

(ln)AMT/MAT 1023 2.7189 2.9589 -2.6268 7.3401 1.5127 0.4635 -0.5151 

(ln)MAT/AMT 1023 -2.7189 -2.9589 -7.3401 2.6268 1.5127 0.4635 0.5151 

(g)Freight Rate 1023 0.0112 0.0030 -0.3079 0.3133 0.0751 2.4888 0.4238 

(g)Newbuilding Price Index 1023 0.0002 0.0000 -0.1520 0.0746 0.0205 19.8485 -2.0492 

(g)Orderbook 1023 0.0001 -0.0106 -0.0644 0.2068 0.0388 11.0463 2.7054 

(g)Secondhand Price Index 1023 0.0056 0.0000 -0.2400 0.2725 0.0568 3.4024 0.1999 

(g)Scrap Price 1023 0.0071 0.0056 -0.5455 0.3103 0.0711 9.1166 -0.5173 

(g)US 10-Year Treasury Yield 1023 0.0041 0.0021 -0.4200 0.2778 0.0849 4.4700 -0.5894 

(g)US 2-Year Treasury Yield 1023 0.0064 0.0115 -0.6617 0.3778 0.1392 3.3955 -0.8088 

(g)ICE BofA US High Yield 

Index 

1023 -0.0059 -0.0130 -0.1551 0.5269 0.0634 32.7688 4.1054 

(g)US CPI 1023 0.0199 0.0202 -0.0196 0.0532 0.0119 1.1255 -0.4471 

(g)VIX Index 1023 0.0041 -0.0274 -0.3783 1.5801 0.2234 6.6851 2.0231 

(g)GEPU Index 1023 0.0322 -0.0047 -0.3678 1.0256 0.1984 3.0666 1.3004 

(g)Bloomberg Barclays 

Global Agg Index 

1023 -0.0022 -0.0062 -0.1497 0.1921 0.0503 2.0464 0.6063 

Notes: (ln) stands for natural logarithm, whereas (g) accounts for growth rates of corresponding variables. 

In terms of bond-specific and dependent variables, the natural logarithm of AMT/MAT and 

MAT/AMT has the same values with only opposite signs; thus, any interpretation about one of 

them reflects another. The natural logarithm of AMT/MAT has a higher range between minimum 

and maximum values and a higher standard deviation than the same of YTM/MAT. Mean values 

are -0.2515 and 2.7189 for (ln)YTM/MAT and (ln)AMT/MAT, correspondingly.  
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4. Methodology 
This study aims to compare the effects of the Global Financial Crisis and Covid-19 Pandemic on 

yield to maturity, amount raised, and term to maturity of shipping bonds and find out determinants 

of these shipping bond characteristics. As mentioned in 3. Data Sources and Preliminary Analysis, 

ratios are used in methodology as yield to maturity over term to maturity (YTM/MAT), amount 

raised over term to maturity (AMT/MAT), term to maturity over amount raised (MAT/AMT). The 

first two variables are constructed to take into consideration term to maturity effects on the yield 

to maturity and amount raised, whereas the third variable considers the amount raised effect on the 

term to maturity. There are two parts in methodology: Part A (statistical analysis by t-test), Part B 

(regression models and analyses). 

4.1. Part A. t-tests  

In Part A, purely statistical analysis is carried out by using the t-test (Student, 1908), which was 

introduced by W. Gosset, to compare the equality of the means of YTM/MAT, AMT/MAT, 

MAT/AMT between two paired subgroups, which are pre- and post-GFC and pre- and post-Covid. 

15 Sep 2008 is considered as commencing date of the GFC, whereas that for Covid-19 is 01 Jan 

2020. 1.5 years before and after these dates comprise the subgroup samples of pre-GFC (15 Mar 

2007 - 15 Sep 2008), post-GFC (15 Sep 2008 - 15 Mar 2008), pre-Covid (Jul 2018 - Dec 2019), 

and post-Covid (Jan 2020 - Jun 2021). There are two steps: Step 1 answers if any difference in 

means between the pre- and post-GFC periods in terms of YTM/MAT, AMT/MAT, and 

MAT/AMT; step 2 explains the same for the pre- and post-Covid periods. Thus, six hypotheses 

and t-tests are described below: 

1. Hypothesis 1: YTM/MAT is equal on average between pre- and post-GFC. If not, during 
which subgroup the YTM/MAT is higher? 

2. Hypothesis 2: AMT/MAT is equal on average between pre- and post-GFC. If not, during 
which subgroup the AMT/MAT is higher? 

3. Hypothesis 3: MAT/AMT is equal on average between pre- and post-GFC? If not, during 
which subgroup the MAT/AMT is higher? 

4. Hypothesis 4: YTM/MAT is equal on average between pre- and post-Covid? If not, during 
which subgroup the YTM/MAT is higher? 

5. Hypothesis 5: AMT/MAT is equal on average between pre- and post-Covid? If not, during 
which subgroup the AMT/MAT is higher? 










































































