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Abstract 

 Existing research suggests a positive relationship between corruption and bond yields. How-

ever, previous studies have overlooked two crucial aspects: the incomplete decomposition of pricing 

factors and the need for examining corruption at more localized levels, considering the decentraliza-

tion of political power. This study investigates the extent to which municipal bonds price in corruption 

risk in the United States. Specifically, we examine the relationship between the corruption measure 

(Convictions per Capita) and annualized issuance cost, which comprises the yield to maturity and an-

nualized gross spread—representing the sum of the cost of debt and the search costs incurred by un-

derwriters. Our findings reveal a positive and significant association between annualized issuance costs 

and our corruption measure. Robustness checks largely support these results but also emphasize the 

necessity of conducting investigations over an extended period and utilizing multiple corruption 

measures to provide more comprehensive evidence. 

 

Keywords: Corruption – Municipal Bonds – Bond Yield – Annualized Issuance Costs – Gross Spread  
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1. Introduction 

 This study examines the extent to which corruption risks are priced into annual issuance costs 

of municipal bonds, using the example of municipal bonds issued by counties in the United States. Each 

year, Transparency International publishes a ranking that examines perceptions of corruption at the 

country level. The Corruptions Perceptions Index (CPI) indicates how corruption is perceived in differ-

ent countries, with the scale ranging from 0 to 100, with 0 being very corrupt and 100 being very clean 

(Transparency International, 2023). According to Transparency, more than two-thirds of the 180 coun-

tries listed are at a score below 50, and more than 85% of countries are stagnant in their development 

(i.e., their score is not moving upward, or it is falling) (ibid). 

 The development of the United States also appears to be stagnating. In the last decade, the 

highest CPI score was 76 in 2015, and has fallen continuously since then. Since 2019, the score has 

fluctuated between 67 and 69, putting the United States in 24th place in the international rankings 

(ibid). However, Transparency's data only depicts the corruption situation at a domestic level. To un-

derstand the causes and diversity of corruption, however, attention must be paid to the variety of 

factors within a country that encourages corruption: With relevance to understanding which institu-

tions have responsibilities in the fight against corruption. States, namely, decentralize their political 

power to municipalities (de Asis, 2006). This decentralization of power can be a decisive factor, as 

power can be applied for or against the fight against corruption (ibid), making it important to examine 

corruption at the municipal level. 

 Secondly, it goes without saying that corruption affects societal and economic life at many 

levels, including but not limited to the health sector, and industry – serving as a causal factor to poverty 

(Transparency International, 2023a). Showcasing a negative correlation between corruption and GDP 

per capita, affecting long-term economic digress ((Mauro, 1995), (Alfada, 2019)). This is important to 

mention as, corruption, ultimately, also damages our financial system. The question that arises is to 

what extent corruption, to put it in economic terms, is priced in our financial system or taken into 

account. To solve this question, it is reasonable to examine financial instruments due to their ability to 

act as reflections of the dynamics present in the financial market. The following observations can be 

made in the stock market, respectively: Stock markets react negatively to low corruption risk scores 

(Krishnamurti et al., 2021). The study of Lin et al. (2016) suggests that anti-corruption reforms are 

associated with a positive effect on the value of shareholders' investments. These findings are signifi-

cant, but insufficient, as understanding how corruption interacts with the financial market at a more 

local level requires a more granular examination of appropriate financial instruments. 

 The consideration of municipal bonds is ideal as it gives leeway to the trend of the decentrali-

zation factor. Even if in modified form, this study refers to Painter’s (2020) study in its design: It 
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highlights the increasing risks and costs faced by municipalities due to climate-related events, namely 

physical risks. The article emphasizes the need for investors, policymakers, and municipalities to con-

sider climate change as a significant factor in assessing the risks associated with municipal bonds. In 

doing so, he looks at how total issuance costs factor in climate change risks, a strategy that is also used 

in this work, as it reflects the particular structure of municipal bonds (i.e. the indirect costs that under-

writers can incur if, for example, there is more corruption ). Painter's idea must be thought of in terms 

of the absorption of relevant information in bond markets, which in his case refers to climate-related 

information (ibid). In this work, the concept is abstracted: On the one hand, corruption data is used, 

whereas the study Painter focused on sea-level data to proxy for climate change risk (ibid). On the 

other hand, it must be considered that Painter addresses an important aspect in his work that is very 

explicitly adapted to his case: the adaptive capacity of municipalities about their specific (climate) risk. 

This cannot be part of the following analysis because corruption is not a physical climate risk in the 

narrower sense. However, the process underlying the paper's findings, namely the investigation of 

total annual issuance costs, can still be applied. Given the assumption of imperfectly efficient markets 

in this study (Grier & Katz, 1976), it can be inferred that greater corruption risks are linked to higher 

annual issuance costs resulting from incomplete absorption of information in bond prices. 

 This study contributes to two streams of academic literature. First, this study adds to the liter-

ature focused on the pricing of corruption risk. Previous studies have focused on country-level corrup-

tion investigations. When looking at municipal bonds, bond yields have been defined as the primary 

outcome variable to be considered whilst finding out that corporate bonds' yields and coupons are 

higher in countries with more corruption (Alonso et al., 2022). The second stream of academic litera-

ture to which this study contributes is focused on the determinants of municipal bond issuance costs. 

While other studies have focused on climate change risk and the adaptive capacities of municipalities 

(Painter 2020; Huisman and van Nijen 2022), this is the first study to focus on the interdependence of 

corruption and municipal bonds while emphasizing the extent of pricing such risk. 

 This research examines whether corruption is factored into the pricing in the municipal bond 

market, drawing upon previous findings by Butler et al. (2009) that higher state corruption is correlated 

with increased credit risk and higher bond yields. Building upon Painter's (2020) study on municipal 

bonds and climate change risks, this research employs two approaches. Firstly, corruption conviction 

cases per capita are used as a proxy for data in the respective municipalities. Secondly, corruption is 

not considered as a physical risk, but rather as a factor affecting market efficiency. Therefore, assuming 

imperfectly efficient markets and adopting the underlying mechanism from Painter's study, it is pos-

ited that higher corruption risks are associated with higher annual issuance costs due to information 

asymmetry in bond pricing. Consequently, it is expected that counties within states with a higher like-

lihood of corruption will incur higher total annualized issuance costs.  
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 This paper finds that municipal bonds are significantly affected by their level of exposure to 

corruption risk. A positive association between the corruption measure and the dependent variable 

“annual issuance costs” is found. This finding is broadly robust when the individual components of the 

dependent variable, the bond yield, and the annualized gross spread, are regressed against the cor-

ruption measure and the control variables. A significant effect is found, in particular, in the association 

between the corruption measure and the bond yield variable, suggesting an underlying compensation 

mechanism of risky financial instruments. For the gross spread, a positive but not significant correla-

tion could be identified. One assumption behind this is that the sample (for the bond data) only refers 

to the year 2019 and that several studies for a more extended period are, therefore, necessary to lend 

more weight to the relevance of the respective variable. 

 The remainder of this paper is structured as follows: First, relevant theoretical implications 

from financial instruments, corruption, and economic theory are processed to develop the basis for 

the theoretical framework. This chapter elaborates on the hypotheses that are the cornerstones for 

the empirical strategy and the data used for the relevant strategy, which are described in the following 

chapter. Subsequently, the results are presented, robustness checks are conducted, and the limita-

tions of the study are discussed. The work concludes with the conclusion section, summarizing the 

essential findings and implications. 

2. Literature Review 

 The inclusion of risk in investment decisions is a common practice. Pioneering models that 

have already attempted to formalize these risks and are well-established in the literature include the 

Capital Asset Pricing Model (CAPM) as well as the Fama and French model (Womack & Zhang, 2003). 

While both models represent valid frameworks for risk-return relationships (Bello, 2008), they have 

fallen short to provide sufficient insights to risk analysis. A significant criticism in this regard for the 

CAPM model mainly is that it cannot live up to it its assumptions in empirical tests (O’Sullivan, 2018). 

Accordingly, failing to account for the multiplicity and complexity of risk factors that exist in the finan-

cial market (Elbannan, 2014). 

 For financial instruments such as stocks, there is already a wide spectrum of findings on which 

corruption has been investigated. Some studies that have looked at the impact of corruption on finan-

cial markets, such as that of David Ng (2006), found that corruption is associated with higher firm 

borrowing costs, lower stock valuation, and worse corporate governance. Others (Krishnamurti et al., 

2021) have conducted sector-specific studies and found, for example in the case of the defense indus-

try, that stock markets react negatively to low corruption risk scores. The study from Lin et al. (2016), 

on the other hand, suggests that anti-corruption reforms in China are associated with a positive effect 
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on the value of shareholders' investments. Interestingly, these studies seem to share the commonality 

that their findings indicate that corruption seems to hurt financial performance, or that anti-corruption 

measures have a better impact. However, this direct link has not always been so evident in the litera-

ture, which is why in the following, we will focus on a definitional restriction that is relevant for the 

rest of the paper before continuing the discussion on municipal bonds. 

 There is no single definition of corruption, in other words: There are several definitions of cor-

ruption, which are context dependent. The understanding of corruption as implied in this paper refers 

to Transparency International's definition of corruption as ‘the abuse of entrusted power for private 

gain or advantage’ (Transparency International Germany, 2023). However, it has been argued in the 

literature that, contrary to the consensus, corruption can have an instrumental character: Initially, un-

ethical behaviors such as paying "speed money" can offer people a way to bypass bureaucratic red 

tape. Additionally, when government officials have the authority to accept bribes, they tend to exert 

more effort, mainly when they serve as a piece-rate incentive (Mauro, 1995). Yet, empirical data paint 

a less favorable picture—pointing to a correlation between corruption and GDP per capita (Mauro, 

1995); thereby connoting corruption’s effects on economic digress (Alfada 2019). A look at different 

industries supports the detrimental character of corruption. In the most severe cases, corruption has 

profound consequences: The misappropriation of an estimated $500 billion annually, intended for 

health services has been associated with the estimated death of 140,000 children annually, the exac-

erbation of global anti-microbial resistance, hindrances in the fight against HIV/AIDS, and impaired 

responses to public health emergencies such as COVID-19 (Transparency International, 2023a). Based 

on the findings related to the negative impact on the financial system and economic growth, a corre-

sponding stance on corruption is therefore assumed for the rest of the paper. 

 The correlation between profit, risk, and return on corporate bonds has already been estab-

lished in early literature. Using duration as a measure of bond sensitivity to changes in interest rates, 

Boquist et al. (1975) and Jarrow (1978) highlight that higher revenues are associated with higher risks 

and higher potential returns (ibid). Even though these relationships are established and accepted to-

day, the discourse has shifted. Over the years, many possible risks, ranging from Corporate Governance 

(Bhojraj & Sengupta, 2003) have been identified and scientifically worked out; not least the rise of 

green bonds has significantly driven the corresponding discussion about the associated risks of green 

bonds (Billah et al., 2023; Tiwari et al., 2023; Zhang et al., 2023). Corruption also ranks as a risk factor 

alongside these discussion points in the area of bonds: In terms of corruption and its relationship to 

bond pricing, there is already evidence at the transnational level. Evidence at a transnational level 

shows that there is a positive correlation between bond ratings and the Transparency International 

Corruption Perception Index (Connolly, 2007): Better scores in the CPI are associated with better credit 

ratings (ibid). Others (Alonso et al., 2022) have investigated the role of corruption on an aggregate 
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country level, finding that corporate bonds' yields and coupons are higher in countries with more cor-

ruption (ibid). 

 What is neglected in these studies, nevertheless, is the role of municipalities and the effect de-

centralization has on circumventing corruption. World Bank data reveal that the more significant the 

political and economic role of municipalities, where power is decentralized, the lower the power im-

balance between the central government and local actors. Because of its localized nature, municipal 

power can be instrumentalized either in favor of or against the fight against corruption. (de Asis, 2006). 

 A look at this development shows that the focus on municipal bonds has a particularly high 

relevance accordingly: Butler et al. (2009) examined the relationship between corruption, political con-

nections, and municipal finance in the United States. The authors use data from 12,000 municipalities 

and find that politically connected firms receive higher levels of municipal contracts and loans which, 

if we remember the different positive views on corruption, might sound like an argument in favor of 

corruption. They, on the other hand, also find out that higher state corruption is associated with 

greater credit risk and higher bond yields (Butler et al., 2009) which is more or less in line with the 

findings of Alonso et al. (2022). This in turn reinforces our view of corruption as more harmful than 

condoning (Mauro, 1995; Alfada, 2019). 

 Before an understanding of any hypotheses and the theoretical framework can be built, it is 

necessary to look again into the functionality of municipal bonds, as laid out by Painter (2020). In the 

paper, the authors study the cost of issuing municipal bonds, which are a way for local governments 

to raise money for public projects. Two cost streams need to be addressed here. On the one hand, we 

have the cost of debt: When a government issues a municipal bond, they are – similar to every other 

bond – essentially borrowing money from investors who buy the bond with a respective interest rate, 

which is the amount that the government will pay the investor for the use of their money over the life 

of the bond (also known as yield to maturity). The repayment over time can come from tax revenues 

or from the revenue generated by the project that the bond funded.  

 A second cost stream relates to the costs incurred by underwriters: According to Painter 

(2020), a government issuing a bond works with an underwriter, which is an individual or a financial 

institution that helps them structure the deal and sell the bond to investors. The underwriter will 

charge a fee for their services, which is called the gross spread. The gross spread is the difference 

between what the underwriter pays to buy the bond from the government and what they sell it for to 

the investor (ibid). In summary, when a bond is issued, there are two cost streams: One is the yield to 

maturity, and the other is the gross spread. Together they form the so-called total issuance costs. Be-

cause we look at the yield to maturity at issuance and annualize the gross spread, we can also call the 

costs “total annualized issuance costs” (ibid). 
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 This understanding is crucial because it shifts the focus from what has been previously studied 

to what has received little attention in research. Most previous studies have based their analysis on 

the transnational level, sidelining corruption as a significant risk factor. In places where corruption has 

been considered a risk factor, the outcome variable of research was limited to the bond yield where 

the presence of corruption risk is associated with higher compensation for that risk, i.e. a higher yield 

(Alonso et al., 2022). The outcome variable that has not yet been studied is the variable of the annu-

alized cost of issuance. The idea in the following is retrieved from Painter (2020): As worked out, the 

total annualized cost of issuing a bond is the annualized gross spread plus the bond yield. The higher 

the gross spread, the higher the search costs for underwriters to complete the issuance, indicating 

higher demand for the bond. If investors perceive corruption (in the case of Painter, climate change 

risk was investigated) as a potential risk, this might not only result in higher search costs but also higher 

costs of debt (Alonso et al., 2022). The main idea, ultimately, is that municipal bonds with higher ex-

posure to corruption risk will have higher issuance costs, on average. This paper follows the model of 

Painter (2020) and focuses on municipal bonds in the United States of America.  

 Finally, the following should be taken into account, a crucial aspect: The aspect of information 

itself. Corruption data are published for all countries (Transparency International, 2023), and in the 

USA corruption data for all states (The United States Department of Justice, 2020). If this information 

were perfectly indicative of the degree of prevalent corruption, then the risks of corruption would be 

perfectly priced ex-ante (Malkiel, 1989). However, corruption has a secretive character, it happens in 

a hidden way, and the extent is unknown (Christensen, 2012), which is reflected not least in the differ-

ent existing attempts at how corruption is measured. Accordingly, no perfect ex-ante pricing can be 

assumed (Grier & Katz, 1976). Even though Painter's (2020) idea is applied here, the vital difference to 

be named is that the issue to be addressed does not involve climate risk, but addresses a social issue, 

namely corruption. This has important implications because the idea of physical risks and the argument 

of adaptive capacity do not apply in this case (corruption is not a physical climate change risk in the 

strict sense). Nevertheless, the mechanism behind the paper can be transferred. Since imperfectly ef-

ficient markets are assumed in this work, it can be assumed that higher corruption risks are also asso-

ciated with higher annual issuance costs due to imperfect information absorption in bond prices. The 

question that might arise from this is how such a pattern can then hold over the years - which is not 

examined here but is nevertheless an important topic for discussion: The answer is that if corruption 

and its depth and diversity cannot be measured in such a way that its full extent is known, then there 

will always be incomplete information. As long as it remains unfinished, it cannot be fully priced in. 

 Accordingly, it can be deduced that our work contributes to the existing literature in two dif-

ferent ways. First, the paper focuses on an expanded notion of the pricing of corruption risks: For 

example, previous studies have found a positive association between bond yields and corruption risks 
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(Alonso et al., 2022). The lesson drawn from this is that the market prices corruption as a risk. However, 

on the one hand, such an investigation only took place at the national level, making it necessary to 

study it with a view to the argument of power decentralization at the municipal level. On the other 

hand, the concept of pricing is too short-sighted about (municipal) bonds, because how expensive a 

bond is when it is issued is ultimately determined by the sum of the bond yield and the gross spread, 

i. e. the search costs incurred by the underwriters in finding suitable investors. The second stream of 

contribution is related to the fact that corruption as a risk has not yet been investigated as a determi-

nant factor of municipal bond issuance costs. Determinants already identified in the literature are re-

lated to climate change risk or adaptive capacity (Painter 2020; Huisman and van Nijen 2022). As has 

already been noted, corruption is a variable that is economically negatively related to growth ((Mauro, 

1995), (Alfada, 2019)). Accordingly, the presence of this variable can affect many variables, such as the 

performance of financial instruments. A corresponding investigation is therefore indispensable. 

 In the following, the theoretical framework can now be established, which will further explore 

the expected direction regarding the development of relevant variables (such as total annual issuance 

costs). The special features of the structure of municipal bonds are discussed. Relevant hypotheses 

will be established and justified. 

3. Theoretical Framework 

 To examine whether corruption is recognized as a determinant factor of risk in the municipal 

bond market, the dependent variable of the total annualized issuance cost is to be regressed against 

corruption as a measure, with corruption being approximated by the corruption conviction cases per 

capita in the respective states. The primary focus of the analysis is a cross-sectional regression for the 

year 2019. The choice of this particular year is deliberate, as it will be demonstrated that the economic 

circumstances during the subsequent COVID-19 pandemic introduce noise in the bond data. To pro-

vide a rationale for this approach, we will develop a theoretical framework based on the findings ob-

tained from the literature review. 

 The main source for the theoretical framework is provided by the elaboration of Painter 

(2020): The study aimed to investigate whether the risk associated with climate change is factored into 

the total annualized issuance costs. However, this study focuses specifically on the risk of corruption. 

Nevertheless, the implications from an investor perspective (cost of debt) and an underwriter perspec-

tive (search cost) remain consistent. In summary: When investors suspect corruption to be associated 

with a bond, it can create challenges for underwriters in selling the bond. Underwriters may need to 

invest more time and resources in finding buyers. Additionally, potential investors may perceive the 

bond as riskier due to corruption concerns, leading them to demand higher yields as compensation for 
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taking on the perceived increased risk. The critical implication that has already been mentioned and 

assumed in the literature research is that corruption has an uncertain character and the risk arises 

from missing information and is persistent due to limited and different assessment bases. Considering 

both the components of search costs and the cost of debt, it can be inferred that when a municipal 

bond is perceived to be exposed to corruption risks, it is likely to result in higher issuance costs for the 

bond. Accordingly, the following hypothesis can be derived:  

𝑯𝒐: 𝐶𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑖𝑠𝑠𝑢𝑎𝑛𝑐𝑒  

𝑐𝑜𝑠𝑡𝑠 𝑎𝑠 𝑜𝑡ℎ𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠  

𝑯𝟏: 𝐶𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑒 ℎ𝑖𝑔ℎ𝑒𝑟 𝑖𝑠𝑠𝑢𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡𝑠 

𝑎𝑠 𝑜𝑡ℎ𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠 

 Further robustness checks are performed as a follow-up to the principal analysis. These refer 

to the dependent variable, the total annualized issuance costs. As explained, this variable comprises 

the bond yield and the annualized issuance costs or the annualized gross spread, which are related to 

the search costs for the underwriters. To test the plausibility of the results (in both directions of the 

hypothesis), the individual components are examined along the main independent variable and the 

control variables.  

 Let us first use the bond yield variable for this purpose. The study by Butler (2009) has shown 

that higher corruption risk can be associated with higher bond yields. We should be able to test this 

part of the composite variable accordingly. The conjecture that can be applied to our study is that 

municipalities in states with higher corruption risk are associated with higher bond yields due to the 

compensation logic associated with a higher risk in financial instruments. If we assume that the market, 

however, has absorbed this risk information, one should think with the logic of the semi-strong market 

efficiency hypothesis considered in this study. This would lead to the statement that municipal bonds 

within states with increased corruption risk do not necessarily have to be associated with higher bond 

yields. The respective hypotheses can be broken down as follows. 

𝑯𝟐: 𝑀𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 𝑏𝑜𝑛𝑑𝑠 𝑖𝑛 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑎𝑟𝑒  

𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ ℎ𝑖𝑔ℎ𝑒𝑟 𝑏𝑜𝑛𝑑 𝑦𝑖𝑒𝑙𝑑𝑠  

𝑯𝟑: 𝑀𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 𝑏𝑜𝑛𝑑𝑠 𝑖𝑛 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑎𝑟𝑒  

𝑛𝑜𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ ℎ𝑖𝑔ℎ𝑒𝑟 𝑏𝑜𝑛𝑑 𝑦𝑖𝑒𝑙𝑑𝑠 

 In addition to bond yields, underwriting costs or gross spreads are also subject to the main 

variable. If investors see corruption risk as a potential investment risk, then underwriters would have 

higher search costs when marketing a bond issuance. This idea is congruent with the underlying 
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hypothesis in the example of Painter (2009). Consequently, the corresponding hypotheses are to be 

formulated as follows: 

𝑯𝟒: 𝑀𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 𝑏𝑜𝑛𝑑𝑠 𝑖𝑛 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑎𝑟𝑒  

𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ ℎ𝑖𝑔ℎ𝑒𝑟 𝑠𝑒𝑎𝑟𝑐ℎ 𝑐𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟𝑠  

𝑯𝟓: 𝑀𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 𝑏𝑜𝑛𝑑𝑠 𝑖𝑛 𝑐𝑜𝑢𝑛𝑡𝑖𝑒𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑡𝑎𝑡𝑒𝑠 𝑚𝑜𝑟𝑒 𝑙𝑖𝑘𝑒𝑙𝑦 𝑡𝑜 𝑏𝑒 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑎𝑟𝑒  

𝑛𝑜𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ ℎ𝑖𝑔ℎ𝑒𝑟 𝑠𝑒𝑎𝑟𝑐ℎ 𝑐𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟𝑠 

 In the preceding section, the hypothetical framework for this study was established, including 

the formulation of hypotheses for the primary independent variable. In the following section, the sta-

tistical methodology will be elaborated upon. Subsequently, a description of the data will be provided, 

encompassing not only the aforementioned variables but also crucial control variables. 

4. Methodology and Empirical Strategy 

4.1. Methodology 

 The primary objective of this study is to determine the extent to which corruption is effectively 

incorporated as a risk factor within the financial system. Specifically, this research focuses on the pric-

ing implications of corruption for the financial instrument of municipal bonds. Corruption as a variable 

here describes the conviction cases within the state where the municipalities are located. To compre-

hensively capture the pricing effects, the analysis extends beyond the conventional consideration of 

bond yield and encompasses the assessment of annual issuance costs. These costs encapsulate two 

components: The debt costs and the search costs, collectively shaping the overall annual issuance 

costs. To ensure the relevance and timeliness of the findings, the investigation primarily concentrates 

on the year 2019, which predates the global outbreak of the COVID-19 pandemic. By deliberately ex-

cluding data affected by subsequent crises, the aim is to maintain data integrity and isolate the impact 

of corruption on pricing dynamics within the financial system. The latter aspect will be further elabo-

rated upon in the data section of the study. 

 To, therefore, examine the effects of an increase in corruption risk (in a respective state) on 

the cost to issue a municipal bond, the following cross-sectional model is estimated which is approxi-

mately in line with the study of Painter (2020): 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑖𝑠𝑠𝑢𝑎𝑛𝑐𝑒 𝑐𝑜𝑠𝑡 =  𝛽1 ∗ 𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑅𝑖𝑠𝑘 +   𝛽𝑖 ∗ 𝐵𝑜𝑛𝑑 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑖 + ⋯ +  𝜀           (I) 

 Alongside the corruption variable and following Huisman and van Nijen's (2022) paper, the 

model incorporates six commonly used control variables for municipal bonds, including credit risk (as 
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indicated by the initial Moody credit rating of the bond), amount (measured in millions of USD), time 

to maturity (measured in years), insurance (represented by an indicator variable, indicating the insur-

ance status of a bond), negotiation (represented by an indicator variable, depicting whether a bond 

was negotiated), and the number of issues (which reflects the number of bonds issued by a given 

county within the specific time frame). Another variable that is also controlled for is population (for 

each state investigated; to control for distorting effects of the main independent variable). All variables 

are further specified in the data section.  

 In congruence with the elaboration in the literature review, the theoretical framework, and 

under the assumption of the semi-strong market efficiency hypothesis counties that are more affected 

by corruption (ceteris paribus) are expected to pay more in total annualized issuance costs. Therefore, 

 𝛽1 is expected to be positively associated with total issuance costs. Following these assumptions, a 

detailed description of the data will be provided. 

4.2. Data 

4.2.1. Corruption Data 

 To integrate corruption as a suitable measure in the cross-sectional analysis, which will be fur-

ther elaborated on in the following part, we need a suitable and scalable variable, respectively. The 

big challenge here is that there are often only corruption measures that can assess corruption at the 

national level and not at the local level. Another challenge is that corruption is and should be measured 

in different ways, as corruption can also take various forms and depends on the context of the institu-

tion in which it occurs. This, in turn, raises the challenge that there is no standardized quantification 

of corruption, ultimately. As this states a limitation of this study, there will be led a discussion in more 

detail in the limitations section of this paper - with a view to the results that emerge. In the following, 

the number of corruption convictions per capita (for each respective state) will be considered as the 

corruption measure of the study and discussed in the following part of this section. A corresponding 

argumentation is presented. The following discussion refers to the findings of Butler et al. (2009). 

 As noted earlier, corruption, when assessed, is always approximate and related to the context 

in which it is approximated and measured. One variable that accounts for corruption risk and has found 

currency in the Anglo-American context, is the number of corruption convictions per capita of local, 

state, and federal officials. Butler et al. (2009) refer to this as a measure of a state's political integrity. 

The US Department of Justice's Public Integrity Section publishes these data annually for every state 

of the US. Corruption convictions per capita are a common measure referred to when estimating cor-

ruption within academia (Dincer, 2020; Wei & Zhu, 2023). In the paper of Butler et. al (2009), several 

advantages of the measure are stated.  
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 On the one hand, the number of corruption convictions per capita provides information about 

the types of crimes investigated by the Department of Justice (DOJ), which includes conflict of interest, 

fraud, campaign-finance violations, and obstruction of justice. Secondly, the number gives an idea 

about the number of cases prosecuted by the DOJ per year (The United States Department of Justice, 

2020). Thirdly, it explains the main channels through which the DOJ comes to know about the cases, 

which can be helpful for people to understand how the system works. Next, the number shows how 

the DOJ handles cases that involve individuals with close ties to local government, multiple jurisdic-

tions, and those that require an unusual amount of resources or special supervisory assistance. And 

ultimately, it provides statistics about corruption convictions, which is helpful for people to understand 

the extent of the problem.  

 To summarize, the major advantage that arises from this measure is that, first, it is a numerical 

statistical measure, and second, it takes into account multiple channels and sources of corruption at 

once. An alternative, which is discussed further in the paper by Butler et. al (2009) but will not find 

support in the remainder of this paper, is the Better Government Association (BGA) Integrity Index, 

whereby states receive ratings from the BGA that are determinants of the relative strength of their 

integrity laws. It is important to note that other measurement bases on corruption exist and have their 

raison d'être because they can make better statements about corruption in their specific design con-

texts. However, this measure is excluded because more subjective measures define a rating and, in 

this case, are limited to one aspect: The law. As already elaborated, the figures on conviction cases 

offer the advantage of referring to a range of corruption-associated determinants. In what follows, this 

paper refers accordingly to the latter. 

 Concerning the cross-sectional analysis, data are collected and processed for all states in the 

United States. For the cross-sectional analysis, we refer to a period of one year. We want to get as up-

to-date a picture as possible. The data, therefore, refer to 2019, before the COVID-19 pandemic, as we 

can assume that with the Corona pandemic starting, there could be much noise in the bond data, 

meaning that random or unpredictable factors that can affect the variability or unpredictability of fi-

nancial markets. Thus, in a study that examined the consistency of stock prices and bond yields regard-

ing data during the corona pandemic, it was found that bond yields varied depending on the maturity 

date and the specification of the error term, whilst supporting the argument of the exhibition of mean 

reversion on the long run (Caporale et al., 2022). 

 Data collection is performed according to the following logic: Attorney offices are the official 

agencies that collect individual conviction cases. There are states where several attorney offices are 

located (e.g. Florida North and Florida South) and have corresponding jurisdiction over the respective 

districts in the individual states. The conviction events are aggregated so that there is ultimately a 

single representation of conviction cases for each state. Thus, the results of the 95 Attorney Offices in 



Master Thesis: Corruption and Municipal Bonds Universiteit Utrecht, Fatbardh Kqiku 

 15 Academic Year of 2022/23 

the United States are compressed into an overview of 51 states, as visible in Table 1 (including Puerto 

Rico).  

Table 1: Corruption Convictions per Capita per state in the US for the population basis of 2019 
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 In presenting the level of corruption, a reference is made to the report from the University of 

Chicago (University of Illinois Chicago, 2023). In its interpretation, this cumulates the numbers of con-

victions from 1976 to 2019, and divides these by the current population year, in our case also 2019. 

This can be assessed as a legitimate procedure since the drastic nature of corruption only becomes 

visible over time, as also how well or poorly it can be overcome. For comparison, a regression is run 

that focuses on the corruption numbers in 2019 only (see Results in 5.3). 

 Since the University of Chicago lists only the most corrupt cities, the procedure applied within 

their paper was applied equally to all states. Data for population comes from the U.S. Census Bureau 

(Census Bureau, 2023). Corruption figures from the Department of Justice and the population figures 

from the Census Bureau yield the summary in Table 1. 

4.2.2. Bond Data  

4.2.2.1. Bond Data: Controls 

 This section conforms to the assumptions outlined in the paper of Huisman and van Nijen 

(2022) about the usual assumptions for municipal bond controls.  

 As illustrated within the methodological framework, supplementary control variables are inte-

grated with the principal independent variable (the corruption measure). It is paramount to delineate 

these variables on an individual basis meticulously. The data were drawn via Refinitiv Eikon. Eikon is a 

financial information platform developed by Refinitiv, a financial market data and infrastructure pro-

vider. The platform is designed to provide real-time and historical financial data, news, analytics, and 

trading tools to financial professionals in various industries, including banking, investment manage-

ment, and trading (Eikon Financial Analysis & Trading Software, 2023). In this regard, the search, as 

elaborated, was filtered to include bonds that were issued from January 1, 2019, to December 31, 

2019, to prevent there being noise in the data. In the following, we will look at the individual control 

variables, and in particular elaborate on what relationship we would expect with the dependent vari-

able, the annual issuance costs. 

 Moody's Credit Rating is a credit rating agency that assesses the creditworthiness of various 

entities, such as governments, corporations, and financial institutions. Its ratings provide investors and 

other market participants with an indication of the risk associated with lending money to or investing 

in these entities (Moody’s, 2023). Starting with the variable of credit risk, the bonds were filtered based 

on their respective positions within Moody's rating spectrum. This spectrum ranges from the "Aaa" 

rating, representing the highest or best possible creditworthiness, to the "C" rating, indicating the low-

est possible creditworthiness. To enable the statistical processing of these data, it becomes necessary 

to transform the letter-based rating levels into corresponding numerical values. In this context, the 



Master Thesis: Corruption and Municipal Bonds Universiteit Utrecht, Fatbardh Kqiku 

 17 Academic Year of 2022/23 

rating level "Aaa" is assigned the numerical translation of "1", while the rating level "C" is assigned the 

numerical translation of "21". It is important to highlight this aspect, as numerical gradation implies a 

linear relationship to the dependent variable. With a corresponding gradation of the variable, and un-

der the assumption of our methodological framework holding, we would expect a positive association 

between credit risk and annual issuance costs (When a credit rating is downgraded, it can be assumed 

that the default risk of the bond increases. As a result, investors may require higher compensation for 

taking on this increased risk, leading to higher issuance costs for the bond issuer). Bonds that are not 

rated were excluded from the initial set as no such relationship could be imputed to them. 

 The "Amount issued" variable is a focal point of interest in this study. In line with the approach 

employed by (Cicchiello et al., 2022) we utilize the logarithm of this variable as a proxy for bond size. 

By employing a logarithmic transformation, the scale of bond sizes is adjusted, enabling a more appro-

priate representation of differences in bond sizes and potentially emphasizing the impact of smaller 

bonds (ibid.). It is hypothesized that larger bond sizes are associated with a lower degree of corruption. 

Put differently, as the bond size increases, the costs related to corruption or unethical practices are 

anticipated to decrease. This could be attributed to the notion that larger bond sizes attract greater 

attention and scrutiny from investors, regulatory bodies, and the public (Lassen, 2005). However, it is 

important to note that further empirical investigation is necessary to evaluate these hypotheses. Nev-

ertheless, one could expect that increased transparency and accountability in the issuance process, 

due to larger bond sizes, would make it more challenging for corrupt practices to go unnoticed. An 

alternative explanation could also be that the higher stakes involved in larger bond issuances might 

deter individuals from engaging in corrupt activities due to the potentially severe consequences. As a 

result, a negative correlation between the "Amount issued" variable and the main dependent variable 

would be anticipated. 

 In this paragraph, the relationship between the costs incurred and the time to maturity is pre-

sented. As Painter (2020) says, municipal bonds are heterogeneous in their term structure. According 

to his research on the anticipated consequences of sea level rise, it can be inferred that municipal 

bonds with longer maturities are more susceptible to the impacts of climate change. Similarly, in the 

context of corruption, a mirrored perspective suggests that the repercussions of corruption within the 

financial system may disproportionately affect bonds with longer maturities. This is due to the pro-

longed exposure of such bonds to the circumstances prevailing in countries with higher levels of cor-

ruption. As a result, the potential ramifications of corruption on the financial system are expected to 

have a more pronounced effect on bonds with extended maturities. It is anticipated that there exists 

a positive relationship between issuance costs and time to maturity. However, caution should be ex-

ercised in making this assumption, as there is a distinction between this study and Painter (2020) re-

garding the nature of the relationship examined. This study focuses on a cross-sectional association, 
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while Painter (2020) observes the phenomenon over multiple years, thereby necessitating prudence 

in drawing direct comparisons. 

 Next, we have the control variable “Negotiated” (Issuance Method). Negotiated underwriting 

in municipal bond markets can enhance liquidity by facilitating market search and giving issuers flexi-

bility in timing their bond offerings. This increased liquidity enables municipal issuers to access funds 

effectively, adjust to market conditions, and potentially reduce transaction costs (Kriz, 2003). Accord-

ingly, one could assume that a negative sign is associated with this variable. However, considering the 

underlying complexity and risks in a more corrupt environment, such as lack of transparency, costs can 

be driven in the opposite direction and increase themselves. This inverse relationship can be substan-

tiated by demonstrating a negative correlation between the corruption variable and the indicator var-

iable. This signifies that corruption may have a detrimental impact on the likelihood of bond negotia-

tion, meaning that as the level of corruption increases, the probability of bond negotiation decreases. 

The positive sign of the indicator variable on the other hand suggests that negotiated bonds tend to 

exhibit higher issuance costs. This observation may indicate that negotiated bonds incur additional 

expenses due to corruption or inefficient negotiation processes. In summary, corruption diminishes 

the probability of negotiation, and negotiated bonds may entail elevated costs. We would therefore 

expect a positive association between the indicator variable “negotiated” and the main dependent 

variable (The correlation output is to be found in Appendix 1).  

 The following variables are derived from Painter's (2020) findings and are logically deducible, 

thus relatively straightforward. It can be posited that the presence of insurance for the bonds is asso-

ciated with higher costs, rendering it a plausible assumption for the control variable "Insurance." An-

other variable of interest is the "Number of Issues per county," which has been assigned a numerical 

sequence within the dataset and aggregated at the bond level to establish a suitable control measure. 

Two hypotheses can be considered in this context. On the one hand, it is possible to posit a positive 

association between the variable of interest and the main dependent variable, as the cumulative costs 

associated with multiple issuances may also be associated with higher dependent variable values. 

However, the study conducted by (Monk & Perkins, 2020) for the example of green bonds suggests 

that there are falling internal costs of issuing bonds as the scale of issuance increases. Consequently, 

both positive and negative associations are plausible in this scenario. 

4.2.2.2. Bond Data: Dependent Variable 

  The primary dependent variable is the total annualized issuance cost, which comprises the 

yield to maturity and the annualized gross spread.  
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 Refinitiv defines the latter as the discrepancy between an underwriter's purchase price and 

the resale price of a bond, which is precisely the variable we are looking for (Refinitiv Eikon, 2023). 

Following the approach of Painter (2020), the values were annualized by taking the geometric average 

with the maximum possible maturity. The par value, also known as the face value or nominal value, 

represents the initial value assigned to a bond at the time of its issuance (Hawkins, 2009). In this study, 

we adopt the par value as the base rate for calculating the gross spread, which captures the costs 

associated with bond issuance. By using the par value as the base rate, we align our analysis with the 

valuation of the bond at its initial issuance, providing a reference point for assessing the associated 

costs. 

 In relation to the yield to maturity, we employ the formula presented in Appendix 2, which 

incorporates the coupon payments associated with the bonds. To ensure the accuracy of our analysis, 

we source the relevant price data from the Wharton Research Data Services at the University of Penn-

sylvania (WRDS, 2023). By incorporating this formula and relying on comprehensive price data, our 

assessment of the yield to maturity for the bonds under investigation considers not only the coupon 

rate but also factors such as the present value, face value, and the number of compounding periods. 

This approach enables us to provide a more comprehensive and accurate evaluation of the yield to 

maturity for the bonds. In our dataset, we have effectively controlled for the inclusion of bonds with a 

yield to maturity greater than zero, ensuring a meaningful analysis. 

4.2.3. Other Control Variables: Population 

 “Population” was included as a control variable in the analysis. Although it is not directly re-

lated to the other bond controls in a financial understanding, it is used to depict Conviction Cases per 

Capita. A potential distortion in this representation arises if states with larger populations also exhibit 

higher levels of corruption. To account for this potential distortion, which could occur in either direc-

tion, the population variable is introduced as a control variable which represents the population of the 

respective state investigated. By including the population as a control variable, we aim to address 

these potential biases. 

4.2.4. Data: Concluding Remarks and Summary Statistics 

 Finally, the sample was refined by excluding missing observations in all regression analyses. 

The comprehensive collection of data posed challenges within the given timeframe, necessitating the 

utilization of two separate data providers to ensure data set completeness in terms of variables. After 

reconciling these two datasets and applying the aforementioned restrictions, the initial dataset com-

prising four-digit bonds was reduced to a population of 207 bonds. The implications of this sample size 
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are further discussed in the limitations section. Subsequently, drawing on the theoretical framework, 

data foundation, and methodology employed, we proceed to present the key findings of this study. 

5. Results  

5.1. Summary Statistics 

 Table 2 entails the summary statistics of all the variables considered. The bond issues range 

from January 2019 up until and including December 2019. The inclusion of the counties in this sum-

mary overview would not make sense, as their coded translation cannot be translated into a meaning-

ful statistical context. With regard to the other variables, the following findings can be found: On av-

erage, municipalities issuing respective bonds pay 3.3171% in total annualized issuance costs. The av-

erage issue size is $28.14 million, and the average maximum maturity stands at 23.428 years. The 

standard deviation of the variable “amount issued” seems to look high but relates to the variety of 

possible amounts that can be issued in reality. The variation itself is also roughly congruent with the 

findings in the work of Huisman and van Nijen (2020). 13% of the municipal bonds in our sample, on 

average, are insured, and 88.48% are negotiated. The yield to maturity of an issued bond by a county 

is 3.3231%, while the annualized gross spread is 0,0168%, on average. These numbers, too, are roughly 

in line with the findings of Painter (2020) and Huisman and van Nijen (2022). The variable of the credit 

rating needs an adequate translation for interpretation: The average credit rating of a municipal bond 

stands at 4.1937. This would correspond to a rating between AA3 and A1. At this point it may make 

sense to use the median: With a value of "4", this value is at the AA3 rating level for a municipal bond. 

The corruption measure or the mean for corruption convictions per capita stands at 10.436, meaning 

when a bond is issued, the latter number on average represents the level of corruption for an issued 

bond. The standard deviation is 5.2108, indicating a relatively high level of dispersion, which is related 

to the different numbers of cases of corruption in the respective states.  

Table 2: Summary Statistics 
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5.2. Regression Results: Main Results 

 In this section, the regression results are discussed. Table 3 shows the OLS estimates of the 

parameters in the regression model specified in (I). The dependent variable is the annualized issuance 

costs. The procedure employed was as follows: In all presentations involving regressions, only esti-

mates that exhibited statistical significance at the 10% level or lower were reported. Model (I) was 

initially executed using all specified variables. Subsequently, in cases where the regressions yielded 

one or more non-significant variables, a stepwise approach was employed to progressively remove 

variables with the highest p-values. This process was iteratively repeated until only statistically signif-

icant values were retained and reported. 

 As elaborated in the literature review, the theoretical framework, and under the assumption 

of the semi-strong market efficiency hypothesis counties that are more affected by corruption (ceteris 

paribus) are expected to pay more in total annualized issuance costs. Therefore,  𝛽1 is expected to be 

positively associated with total issuance costs. The findings presented in Table 3 provide significant 

insights regarding the association between the variables under investigation. The positive coefficient 

of the corruption measure stands at 0.0238588. This indicates a positive association between the cor-

ruption measure and the annualized issuance costs. This implies that as the corruption measure in-

creases by one unit, there is, on average, a corresponding increase of 0.0238588% in annualized issu-

ance costs. The statistical significance at the 5% level allows us to reject the null hypothesis. The re-

gression model yields an R-squared value of 30.16%, consistent with the findings reported by Painter 

(2020). The statistically significant result supports the notion that corruption plays a role in influencing 

the financial costs associated with issuance, aligning with the findings of Butler et al. (2009) and Alonso 

et al. (2022), who examined the incorporation of corruption as a relevant risk factor in bond yields. 

The results are also consistent with the findings of Painter (2020) and Huisman and van Nijen (2022), 

which highlight the relevant positive association between risk factors (although not explicitly focusing 

on corruption) and annualized issuance costs in general. 

 The underlying assumption within this work is that corruption has a detrimental character, 

which can undermine the proper functioning of institutions, distort market mechanisms, and erode 

public trust (Mauro, 1995; Alfada, 2019). When observing a positive relationship between corruption 

and issuance costs, it is reasonable to assume that the presence of corruption introduces inefficiencies, 

uncertainties, and additional risks in the market for municipal bonds. Two variables at the center of 

the pricing consideration are search costs, expressed by the annualized gross spread, and the yield to 

maturity, which captures the risk and compensation associated with increased risk. These factors can 

increase the costs associated with issuing bonds, as investors may demand higher compensation to 

account for the perceived risks and potential losses related to corruption on the one hand. On the 
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other hand, the increased difficulties and associated costs faced by underwriters in their search for 

suitable opportunities can contribute to higher pricing. When corruption is prevalent, underwriters 

may encounter challenges in identifying reputable issuers and conducting thorough due diligence. This 

can result in higher underwriting costs, as additional resources and efforts are required to ensure the 

legitimacy and reliability of the bond issuance. To further examine and validate these considerations, 

subsequent robustness checks will be conducted in the following sub-section. Specifically, separate 

regressions will be performed, regressing the two individual variables (search costs and yield to ma-

turity) against the independent variables.  

Table 3: Main Results 

 

 As a concluding remark on the initial findings, let us briefly discuss the control variables. Among 

the bond control variables included in the initial set, the following variables exhibited a positive sign: 

Credit Rating, Insurance Method, Time to Maturity, and County of Issuance. On the other hand, the 

following bond control variables showed a negative sign: Insurance and Amount. These signs align with 

the expectations outlined in the data section, except for the Insurance variable. The positive sign ob-

served for the Insurance variable is consistent with the findings reported by Painter (2020). This sug-

gests that the presence of insurance may positively affect the pricing considerations in the municipal 

bond market, indicating that insured bonds are not randomly distributed among the bonds issued. 

 In the following subsections, we will delve into the components of the dependent variable to 

examine the overall consistency of the results. 

5.3. Regression Results: Robustness Checks 

5.3.1.  Robustness-Checks: Introduction 

 To further validate our main findings, we will conduct robustness checks. Firstly, we will regress 

each component of the dependent variable against all independent variables to examine more closely 

the associations between the corruption measure and the respective components, i.e. the bond yields 

and the gross spreads. Secondly, we will perform an additional test focusing on a specific year, namely 

2019, to assess the long- and medium-term relationship between corruption and the proposed 
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hypotheses. The results of these analyses will be briefly described in this section, and the correspond-

ing data can be found in Appendix 4. 

5.3.2. Robustness Checks: Components of the dependent variable 

5.3.2.1. Bond Yield  

 

 Based on the literature review, we anticipate a positive association between bond yield and 

our corruption measure. This is based on the rationale that if a market-recognized risk prevails, a cor-

responding compensation logic comes into play. In other words, higher risks are associated with higher 

costs of debt. The results in Table 4 precisely reflect this relationship: 

Table 4: Robustness Check – Dependent Variable – Bond Yield  

 

 The findings in Table 4 are consistent with Butler et al. (2009) and Alonso et al. (2022), who 

investigated the inclusion of corruption as a significant risk factor in bond yields. The positive coeffi-

cient of 0.0235514 with a p-value of 0.0133 indicates a positive and statistically significant association 

between the corruption measure and annualized issuance costs. This implies that as the corruption 

measure increases by one unit, there is, on average, a corresponding increase of 0.0235514% in annu-

alized issuance costs. Here, the statistical significance at the 5% level allows us to reject the null hy-

pothesis, suggesting that the market effectively incorporates corruption as a priced risk factor, indicat-

ing a higher cost of debt, due to higher bond yields associated with a higher level of corruption. 

5.3.2.2. Annualized Gross Spread 

 Lastly, we will discuss the annualized gross spread variable. As a reminder, this variable de-

scribes the discrepancy between an underwriter's purchase price and the resale price of a bond, which 

aligns with the variable we are investigating (Refinitiv Eikon, 2023), representing the component of 

search costs in the dependent variable. If corruption exists, and we assume its drawbacks, we would 

expect underwriters to be directly affected by these drawbacks, for example, it would be more chal-

lenging to find suitable investors for the bonds. We would therefore have to reckon with higher search 

costs for underwriters. The results are summarized in Table 5.  
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Table 5: Robustness Check – Dependent Variable – Annualized Gross Spread  

 

 What we observe in these results is that the direction of the main independent variable re-

mains positive (coefficient is at 0.00037). However, we also see that this value is not statistically sig-

nificant at the 10% level (p-value is at 0.2324). Therefore, we cannot reject the null hypothesis. It is 

noteworthy that as each non-significant variable was removed from the analysis, the p-value de-

creased from 0.1725 to 0.2325. Considering the overall result, which includes the expected direction 

of the corruption measure but an insignificant outcome, it is possible to speculate that this lack of 

significance may be attributed to examining only one year of data. Likewise, the data set of 207 bonds 

for the year 2019 is also relatively small. Therefore, an additional test was conducted to control for 

eventual outliers in the gross spreads. Outliers can take on greater weight in smaller data sets. For the 

last robustness check we, therefore, only included spreads below the value of 0.1. This analysis reveals 

a p-value of 0.1106, which is close to the 10% significance threshold (see Appendix 3). Accordingly, it 

can be deduced that future research with more time and resources in data may have the ability to 

further substantiate the results presented here. 

5.3.3. Robustness-Check: The Case of a Single Year 

 The following analysis is conducted using the same methodology, with the only difference be-

ing that we focus solely on the corruption measure for the year 2018, instead of using the cumulative 

measure from 1976-2019. The underlying rationale for this approach is that corruption is a condition 

whose extent becomes clear over time, and a state can only be assessed as more or less corrupt as 

time progresses (University of Illinois Chicago, 2023). In this analysis, we focus specifically on the year 

2018 and approximate the year-end level of corruption to represent the level for 2019. The remaining 

data can be used in alignment with this approach to ensure consistency in the analysis. The possible 

results of this additional analysis are as follows: 

 The hypotheses developed in the theoretical framework should still hold for this investigation. 

Given our findings in the literature review, a positive relationship is not only to be expected between 

the corruption measure and the annualized issuance costs but also between the corruption measure 

and the individual components of the issuance costs: the bond yield and the gross spread. As 
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mentioned earlier, the significance of the results can vary with less data. It should be, therefore, noted 

that the obtained results may not reach the level of statistical significance. However, this also would 

reinforce the argument that if corruption is to be included as a variable in the analysis, it must also be 

meaningful. This means that the value of the corruption variable is determined by its magnitude: The 

extent of corruption, which ideally should be reflected in the variable, may only become apparent over 

time. 

 The results of this analysis, documented in the table in Appendix 4, led to the following results:  

When the main dependent variable “issuance costs” is regressed against the adjusted corruption 

measure, its positive coefficient stands at 0.00793148. This indicates a positive association between 

the adjusted corruption measure and the annualized issuance costs. This implies that as the corruption 

measure increases by one unit, there is, on average, a corresponding increase of 0.00793148% in an-

nualized issuance costs. However, the significance level falls to the 10 percent level with a p-value of 

0.556. A similar result is obtained when our dependent variable is bond yield: The coefficient of the 

corruption measure stands at 0.00803516 with a p-value of 0.0524, indicating a positive and statisti-

cally significant association between the adjusted corruption measure and annualized issuance costs. 

This implies that as the corruption measure increases by one unit, there is, on average, a corresponding 

increase of 0.00803516 % in bond yield. Here, too, the significance falls to the 10 percent level (p-value 

at 0,0524). A striking result is observed when the dependent variable is the gross spread. The coeffi-

cient of our corruption measure is not only statistically insignificant but also negative. This result must 

be evaluated in the totality of the other results, which will be done in the following paragraph. 

 What all three results have in common is that they are based on a much smaller dataset when 

it comes to the corruption variable. This may explain why two of the three results slip to the 10% 

significance level, but also why the adjusted corruption variable does not match the assumptions of 

our theoretical framework when the dependent variable is the gross spread. In other words: The re-

sults in their entirety and their variety in significance may be attributed to the need for a larger dataset 

for analysis. As elaborated, this might imply that a single year of observation is not substantial for our 

corruption measure. Observing data for only one year can lead to distortions in the analysis: For ex-

ample, if no corruption cases were reported for a specific year but were reported in previous years, it 

may suggest that the corruption measure for that year is underestimated or inaccurately represented. 

 These results indicate three things: firstly, there is a need for sufficiently substantial data, and 

secondly, they suggest that the actual measure of corruption cannot be based on a single year due to 

fluctuations in conviction cases. It should also be mentioned that the measure used here is just one 

among many measures by which corruption is assessed. This can substantially influence results. Lastly, 

despite obtaining a mixed outcome for the gross spread as a dependent variable, it can be inferred 

that our results remain robust, even when considering a shortened period. Likewise, it is reasonable 
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to posit that an increased quantity of data would yield different outcomes. The following subchapter 

will discuss all the results and their implications in their entirety. 

5.4. Further Discussion  

 Within this research, a positive and statistically significant association between the total annu-

alized issuance costs and the corruption measure was established for our main analysis. Although the 

data may be a cause for the lack of significance on the side of the gross spread, we can overall assume 

robustness for our results. However, we still recognize a discrepancy in the partial results. The associ-

ation between bond yield and corruption risk seems to be more prominent than the association be-

tween gross spread and corruption measure. In this chapter, we will break down these terms again to 

understand what this might mean for the underlying pricing and underlying market mechanisms.  

 As mentioned, a significant relationship between bond yields and the corruption measure en-

forces the underlying compensation mechanism: More assumed risk should translate into higher com-

pensation for the respective assumed risk. On the other hand, we have the underwriting costs. When 

municipalities issue debt, they provide underwriters to structure the deal and sell the respective bonds 

to investors. The gross spread compensates underwriters for the difference in price between what the 

underwriter pays to buy the bonds from the municipality and what they earn when they sell the re-

spective bonds. In the presence of corruption, higher levels of corruption should be associated with 

higher costs for the underwriter. The former can be equated with the cost of debt, the latter with 

search costs. 

 The findings of this analysis indicate that the market incorporates the risk of corruption into 

pricing, leading to a higher compensation demanded bearing such risk. However, our analysis also 

shows that there seems to be a discrepancy: A similarly strong relationship cannot be found between 

the corruption measure and the gross spread, i.e. the variable that indicates the search costs. This has 

important implications for investors and underwriters. From an investor's perspective, corruption is 

acknowledged as a potential risk, and our results demonstrate that this risk is indeed significant, as-

suming other bond controls remain constant. On the other hand, the disparity observed in the results 

concerning search costs suggests that other financial factors such as bond ratings, issuance amounts, 

and maturity periods more strongly account for the pricing effect in the gross spread. 

 Two implications can be derived from the aforementioned: Investors may hold back from in-

vestments due to the increased corruption risk. If fewer investors are in the pool, fewer people have 

to share the risk, so it can be assumed that the compensation for the individually borne risk must 

increase. This, however, implies a decrease in demand for such bonds, directly affecting issuers as they 

may have difficulties in placing these bonds. Underwriters are responsible for placing bonds at a 
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reasonable price (Painter 2020). If investors, however, demand higher yields due to the increased risk 

of corruption, underwriters may have to offer additional incentives to attract investors. This may lead 

to higher placement costs for issuers and reduce the profitability of underwriters. We, therefore, can 

observe a relationship between the cost of debt and search costs.  

 It would be of academic interest to delve into the underlying factors contributing to the height-

ened influence of the search costs' pricing effect on the other control variables, namely bond ratings, 

issuance amounts, and maturity periods. Consequently, conducting an analysis to explore potential 

interaction effects between these variables and the corruption variable would be relevant. Such an 

investigation could yield valuable insights into the interplay between corruption and other determi-

nants of bond controls, thereby shedding light on the role corruption plays in shaping these aspects. 

 On a practical and political level, our findings also show that awareness of corruption has not 

yet sufficiently reached the structural level. The summary statistics indicate that there are states such 

as Florida, Texas, and New York where there have been four-digit corruption cases in the past decades. 

Knowledge of the extent of corruption-at least an approximate picture of it-is made public by the De-

partment of Justice, a thoroughly significant institution, and thus accessible. In this sense, our results 

only reflect this societal development: If the preoccupation with corruption is not ostensibly anchored 

in the consciousness of individuals and institutions (one could assume that the internalization of 

knowledge may well lead to an improvement of a possible situation), then the integration of the factor 

corruption cannot be part of any financial analytical practice. 

 Against this background, there is also a practical implication: The results of this work may well 

serve to establish cooperation between political actors at the federal level and issuers at the municipal 

level. It is their task to talk about the interactions of corruption in the financial system. Only through 

sufficient communication and collaboration can the knowledge become more widely known and the 

inefficiencies that corruption has on the financial system be resolved. The interaction between higher 

compensation associated with increased corruption risk and the derived increase in search costs for 

underwriters suggests that appropriate policy measures could have a positive impact. It can be as-

sumed that such policy measures might lead to reduced funding costs for municipalities. Therefore, it 

would be crucial for further research to conduct a causal analysis that specifically reinforces this rela-

tionship. The reduction of corruption not only contributes to cost savings but also ultimately fosters a 

healthy financial system with favorable competitive conditions. This outcome is in the long-term inter-

est of the economic stability of the United States. 
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5.5. Results: Concluding Remarks 

 The previous analysis led to the following results: We found a positive and significant relation-

ship between total annualized issuance costs and the corruption measure at a 5% significance level. In 

the next step, we further examined this relationship by replacing the dependent variable with bond 

yield. This logic aligns with existing literature and supports the notion that increased substantial risk 

recognized by the market demands greater compensation. Similarly, when we replaced the main de-

pendent variable of annualized issuance costs with the variable "annualized gross spread," we ob-

served a positive but non-significant relationship. We attribute this lack of significance to the one-year 

timeframe of the analysis, which may not have been sufficient for this particular variable. Furthermore, 

when examining a specific corruption measure (namely 2018 as a proxy for 2019) rather than a cumu-

lative measure, we observed mixed results. In this context, we interpret our results in a way that sug-

gests that a significant amount of data (which, in our case, is only achievable over the years for the 

corruption measure) is necessary to provide meaningful insights regarding the relationship between 

the corruption variable and the dependent variables. 

 Overall, this thesis demonstrated that the market incorporates corruption as a risk factor, 

aligning with previous findings. However, it is noteworthy that there is a discrepancy in the results 

concerning the search costs. We observe that other bond controls, in contrast, account more signifi-

cantly for the relationship with the search costs. Therefore, further research should aim to investigate 

the interaction effects between the corruption measure and these bond controls. This investigation 

would not only provide more clarity on the relationship between these variables but also offer insights 

into how corruption impacts search costs and, subsequently, the implications this has on the interac-

tion with the cost of debt.  

 To the best of my knowledge, this is the first study of its kind to test corruption as a measure 

against annualized issuance costs. However, the following limitations section will discuss considera-

tions for future studies in subsequent investigations. 

6. Limitations 

 At this stage, it is crucial to critically assess the limitations of the study. The primary limitations 

revolve around the corruption measure variable. Firstly, it is important to acknowledge that the meas-

ure used, namely "Convictions per Capita," represents a specific aspect of corruption. While this vari-

able captures various corruption-related offenses, it is not comprehensive and cannot fully encompass 

the entirety of corruption. Secondly, it is worth considering that there may be hidden or unreported 

corruption cases, which could lead to underestimating the true extent of corruption. This potential 
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underreporting bias may impact the interpretation of the results, as the measured level of corruption 

might be lower than the actual level in reality.  

 Another vital restriction that encompasses this work is that the level of corruption is captured 

at a state level. Within counties, therefore, there may be significant variations from state-level corrup-

tion. To the best of my knowledge, there is no database on corruption in counties that is publicly avail-

able. Therefore, it is crucial to push for more data collection at the municipal level to implement the 

measurability of corruption at a more local level. In this context, it should also be pointed out that only 

a small sample was examined in the course of the time allotted for this master's thesis: It is expected 

that a larger sample could further substantiate our results.  

 A final limitation, which should also be critically added at this point, is that the study gives a 

cross-sectional analysis: The subject of the study has not yet been investigated in this context, so the 

study aimed to get as up-to-date a picture as possible of the pricing effect of corruption on municipal 

bonds. However, the results also show through their relevance that it is interesting to conduct obser-

vations over a longer period and to analyze them accordingly. A general recommendation common to 

all the points mentioned within the limitations is to diversify the object of study: The variable of cor-

ruption. For future studies, it may be useful to draw a longer period for analysis, as mentioned above, 

but also to use other measures that express corruption. Only in this way can an approximate picture 

of the state of corruption be obtained and the interdependence of its extent in the financial system 

and the pricing of municipal bonds be measured. 

7. Conclusion 

 The impact that corruption risk has on the municipal bond market is meaningful. This paper 

finds that municipal bonds are significantly affected by their level of exposure to corruption risk. This 

finding is broadly robust when the individual components of the dependent variable, the bond yield, 

and the annualized gross spread, are regressed against the corruption measure and the control varia-

bles. A significant effect is found in particular in the association between the corruption and the bond 

yield variable, suggesting an underlying compensation mechanism of risky financial instruments. For 

the gross spread, a positive but not significant correlation could be identified. One assumption behind 

this is that the sample (for the bond data) only refers to the year 2019, limited data was observed and 

several studies for a more extended period are therefore necessary to lend more weight to the rele-

vance of the respective variable. 

 For this paper, it was important to assume that corruption develops a detrimental character 

over time. We performed an additional robustness check, whereby we modified the corruption meas-

ure in a way that we did not assume a cumulative corruption value, as is usually the case, but instead, 
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the corruption measure referred to the figures from 2018, approximately for 2019. Although we were 

able to establish a positive and significant relationship between the adjusted corruption measure and 

the annual issuance costs, we also observe that the significance level decreases to the 10% level. A 

similar consideration applies when taking 'bond yield' as the dependent variable. The negative sign 

(although non-significant in this case) for our adjusted corruption measure, when using 'gross spread' 

as the dependent variable, indicates the need for a more comprehensive dataset to conduct a mean-

ingful analysis. In other words: The results in their entirety and their variety in significance may be 

attributed to the need for a larger dataset for analysis. As elaborated, this might imply that a single 

year of observation is not substantial for our corruption measure. Observing data for only one year 

can lead to distortions in the analysis. 

 Finally, we discussed that there was a fundamental discrepancy in the results about the indi-

vidual parts of the dependent variable. We observe that, in contrast to the corruption measure, other 

control variables exhibit stronger associations with the gross spread. Further investigations could pro-

vide insights into the existence and nature of interaction effects between the corruption measure and 

other control variables, as well as their influence on the relationship with the cost of debt. On a prac-

tical and political level, our findings also show that awareness of corruption has not yet sufficiently 

reached the structural level. Accordingly, there is a need for joint work by actors at the political and 

local levels, as it can be assumed that policy measures might not only lead to reduced funding costs 

for municipalities but also to decreased corruption levels in the respective states. In this context, fur-

ther studies should also examine different forms of corruption (measures) in municipal bonds since 

different measures may lead to different conclusions. 

 Although corruption as a risk in the market mechanism has been previously investigated, this 

paper represents the first comprehensive examination of the positive correlation between corruption 

as a risk and annualized issuance cost. It goes beyond considering solely the cost of debt and incorpo-

rates the search costs associated with underwriters, thereby accounting for a broader spectrum of 

costs. The findings of this study could serve as a catalyst for counties to initiate essential measures to 

combat corruption, and keep the dialogue about this topic alive, thereby ultimately enhancing their 

overall national corruption situation and the broader financial system. 
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10. Appendix 

10.1. Appendix 1 – Correlation Output 

 

 
Variables: 

 
• ln_population = Logarithm of Population (2019) 

• ln_amount issued = Logarithm of Amount Issued 

• issued_by_county = Issuance by County 

• corruption = Corruption Measure 

• issuance_costs = Total Annualized Issuance Costs 

• bond_insurance_dummy = Variable that indicates the insurance of a bond 

• bid_type_dummy = Issuance Method 

• spread = Annualized Gross Spread 

• t2m = Time to Maturity 

• credit_rating = Credit Rating (Moody’s) 

• YTM = Yield to Maturity 
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10.2. Appendix 2 – Formula Yield To Maturity 
 

 

 

Source: (Wallstreetprep, 2023)   
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10.3. Appendix 3 – Robustness Check  

 
(Spread < 0.1; n= 199) 
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10.4. Appendix – Robustness Check: Corruption Measure 2018 

10.4.1. Dependent Variable: Annualized Issuance Costs 
 

 

10.4.2. Dependent Variable: Yield To Maturity 

10.4.3. Dependent Variable: Annualized Gross Spread 
 

 

  

 

 

 


