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This dissertation deals with one aspect of how city officials respond to 

community needs. It is about the decisions of governments on how to secure 

the financial resources needed to fulfil their obligations to the public. The study 

explores the factors that influence officials' decisions to issue debt. It is different 

from other municipal bond studies in that it focuses on the behavior of bond 

issuers rather than bond investors and the rating agencies. 

The results from the data analysis indicate that the independent variables, 

which are significant, have an impact on the issuer's willingness to issue well 

beyond the current year. Regarding the factors that influence the decision to 

issue debt, the finding is quite clear that the issuer's willingness to incur debt is 

largely based on community needs and the ability of the city to raise the revenue 

to repay the obligation. All the significant factors that determine the issuer's 

willingness to issue debt are associated with growth. Cities are more likely to 

issue debt in order to respond to public demands that are generated as the result 

of population growth. City officials are apparently willing to borrow to pay for 

expansion with little attention paid to cost. The study has proved that political 

ideology also plays a role in determining issuers' willingness to borrow. 



The results of the study have answered a political question that public 

officials tend to be more responsive than efficient. As long as the public 

expenditures are concerned, local governments are more responsive to the 

demands of their citizens when there is enough revenue to pay for them. 
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CHAPTER 1 

INTRODUCTION 

Iri 1900, Frank J. Goodnow outlined in his famous book, Politics and 

Administration: A Study in Government, that the proper function of public 

administration was the execution of the will of society. Similarly, Woodrow 

Wilson in his renowned work on "The Study of Administration" (1887) maintained 

that the responsibility of public administration was to carry out the will of politics. 

This dissertation deals with one aspect of how managers respond to community 

needs. It is about the decisions of governments on how to secure the financial 

resources needed to fulfil their obligations to the public. Specifically, this 

dissertation explores the factors that influence officials' decisions to issue debt. 

This study does not attempt to seek a perfect framework or model to predict the 

decision to issue debt. The vagaries of human and market behavior make 

developing such a model impossible. This includes the behavior of public 

managers who are directly involved in the process of issuing bonds. These 

officials operate in an environment that Simon calls "bounded rationality" (Simon 

1980). Due to market irregularity, incomplete information, and the ever-

increasing complexity of the political environment, a model of the process for 

deciding to acquire debt may never exist. Despite the fact that all decisions are 

bounded, a good decision can still be made using the inputs that are available. 

1 
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Public officials are faced with a dilemma of being responsive on the one 

hand and efficient on the other. They have to be responsive to the needs of the 

community by improving its living standards in a cost-effective manner. One of 

the questions this dissertation seeks to answer is the following: Are cities less 

responsive due to the high cost of providing goods and services to their citizens? 

Responsiveness in this research is defined as the amount of resources that the 

city is willing to commit to improve and build the infrastructure of the community. 

Cost effectiveness refers to the least possible cost to secure the resources. The 

decision whether to borrow or not lies in the values that decision makers pursue. 

Supposedly, city officials are "optimizers" in the service-delivery system rather 

than "satisficers." From an optimizer's perspective, which Simon called the 

economic man behavior of public management, city officials' behavior is 

designed to ensure that those who finance and consume services receive their 

money's worth. If the contrary is true, the services will not proceed. This is too 

extreme of a position for most public officials. Rather, in the real world, public 

officials realize the political setting of public administration in which they operate 

and see themselves as participants in a political system. This is the real world of 

public administration according to Raymond Horton. 

The public manager normally is not King or Queen, even for a day, and 
normally is not an optimizer in the spending and service relationship. As 
participants in a political system rather than (simply) managers of a 
service-delivery system, public managers spend their days balancing or 
muddling through conflicting demands (Horton 1987, 382). 

These demands include the allocation of public resources among their 

constituencies who are the most important force in electoral politics. Elected 
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officials may listen to them more than to efficiency-driven managers. 

The approach of this dissertation recognizes that political responsiveness 

is one of the most important factors in determining where public resources are 

spent, and that efficiency can also be viewed as a complement to political 

responsiveness. That is, public resources should be spent in a fashion that 

incurs the least cost to the community. 

In 1972, Cohen, March, and Olsen proposed a compromise model of how 

organizations make decisions. They called their model of decision making the 

"garbage can model." They said their model was not a perfect representation of 

how organizations solve problems. But the model is successful to some extent 

in that it helps explain how choices are made and how problems are resolved, 

even when organizations are overwhelmed with goal ambiguity and conflict in an 

environment of uncertainty (Cohen, March, and Olsen 1972, 16). 

According to the garbage can model, decision processes within the 

organization do not operate according to rational criteria. Rather, "organized 

anarchies" is the best description of the environment in which organizations 

operate. Organized anarchies are decision situations characterized by 

"problematic preferences, unclear technology, and fluid participation" (Cohen, 

March, and Olsen 1972, 1). All problems that enter the organization are not 

necessarily resolved. The organizations are comparable to a garbage can in 

which problems keep piling up. Some of them get answered, but some of them 

stay inside the can without being resolved. The definition of the garbage can 

model is best described as one 



in which problems, solutions, and participants move from one choice 
opportunity to another in such a way that the nature of the choice, the 
time it takes, and the problems it solves all depend on a relatively 
complicated intermeshing of elements, [including] the mix of choices 
available at any one time, the mix of problems that have access to the 
organization, the mix of solutions looking for problems, and the outside 
demands on the decision makers (Cohen, March, and Olsen 1972, 16). 

One of the most crucial components of this model is opportunity for 

making choices, which distinguishes the garbage can model from the rational 

choice model of decision making. Choices are selected according to the 

resources available at the moment, rather than based on a precalculated means-

ends relationship. March (1982) explained the roles of time and opportunity in 

the decision making process this way. 

A garbage can decision process assumes that there are exogenous, time-
dependent arrivals of choice problems, solutions, and decision makers. 
Problems and solutions are attached to choices, and thus to each other, 
not because of their inherent connections in a means-ends sense, but in 
terms of their temporal proximity. The collection of decision makers, 
problems, and solutions that come to be associated with a particular 
choice opportunity is orderly--but that logic of the ordering is temporal 
rather than hierarchical or consequential (March 1982, 37). 

According to the garbage can model, the decision to issue debt is largely 

dependent on these four factors: the nature of the problem to be solved, the 

decision structure, the access structure, and the energy distribution of the 

organization (Cohen, March, and Olsen 1972, 16). The nature of the problem 

dictates the overall time needed to solve it. It also affects the flow of problems 

into the organization. The nature of the flow of the problems into the 

organization determines the urgency to solve them and the demands and 

supports that come with them. The decision structure is the organization 
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hierarchy, that determines who can participate in the decision making process. 

For example, authority to issue general obligation bonds is the public's, at least 

in states where voter approval is required before debt can be issued. Public 

approval is important in that it forces public organizations to prioritize spending 

proposals. Resource prioritization is what Cohen, March, and Olsen called 

access structure. It determines which active problem has access to which 

resource (Cohen, March, and Olsen 1972, 18). 

The combination of the three factors above effects the final factor of any 

decision making process-energy distribution. This is the time decision makers 

invest in the decision. Time needed to make a particular decision, for the most 

part, depends on the relation between the external demands and the overall 

energy available in the organization. When there are active external demands 

for attention, the decision makers will take less time on their administrative duties 

and more time on decision making. In some situations when the outside 

demand is very strong and time is scarce, the decision makers have to resort to 

shortcuts (Levitt and Nass 1989, 34). They will use all possible means to solve 

the problem. For the decision to issue debt, one of the shortcuts is to use a 

bond rating as a factor to determine whether to issue debt. 

Local governments are more sensitive to the cost of debt than their 

counterparts at the state and federal levels. The federal government can 

influence interest rates through the federal reserve directly by manipulating the 

demand and supply of money, or indirectly through its decisions on deficit 

spending. In the meantime, local governments are ordinary consumers who 
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have to borrow funds at market rates. A bond rating can make a significant 

difference in terms of the interest cost to the borrower. Figure 1.1 illustrates that, 

on average, the spread between the highest grade (Aaa) and the lowest 

investment grade bond (Baa) is more than 1 percentage point (100 basis points). 

In order to keep borrowing costs to a minimum, public officials would seek to 

borrow more when the jurisdiction enjoys a higher credit rating, other things 

being equal. Also, the issuer would withhold borrowing when its credit rating is 

not as good. 

A peak in yield during 1983 was the result of two consecutive major 

defaults, one by New York City in 1975 and the Washington Public Power Supply 

System (WPPSS) in 1983. New York City defaulted on its anticipation notes and 

WPPSS on its revenue bonds. Though neither were General Obligation bonds, 

they caused concerns among investors. Municipal bonds, for a while, lost their 

appeal with investors as one of the safest investments in the securities market. 

These two incidents sent the prices of all municipal securities to the lowest point 

the market had ever experienced. 

In terms of the cost of borrowing, a bond rating may act in a supportive 

role and in some circumstances as a negative role. In a growing city, for 

example, with a relatively high bond rating, the lower interest cost may convince 

the city to borrow more. On the contrary, in order to maintain a high bond rating, 

the city may be reluctant to borrow. This is because a large amount of debt is a 

major factor that determines the city's bond grade by the rating companies. 
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There are many studies on municipal bond ratings--both the process of 

awarding ratings and the effect of ratings on borrowing costs. Most of these 

studies focus on cross-sectional analyses of bond ratings of various 

communities. In the case of studies simulating the rating process, they use 

either multiple discriminant analysis (MDA) or multiple regression analysis to 

reproduce the municipal bond ratings. The studies replicate various 

characteristics (variables) that are believed to be used by the rating agencies 

(Moody's and Standard and Poor's) in making their rating decisions. 

The rating agencies maintain that they use four sets of criteria in making a 

decision on the rating awarded to an issuer: the issuer's overall debt burden, the 

issuer's economic conditions, the issuer's financial management practices, and 

the issuer's administrative and political organization. The results of the studies 

about bond ratings have identified certain characteristics that have more 

influence than others in determining bond ratings. This dissertation, however, 

extends that line of research by considering subsequent behavior of borrowers--

that is, their willingness to issue debt once a bond rating is awarded. 

The decision to borrow capital is affected by a host of economic, social, 

and political considerations. For example, communities experiencing population 

growth probably have much greater pressure to borrow for the expansion of their 

infrastructure than communities experiencing little or no growth. The political 

values of communities can also shape the willingness of a government to issue 

debt. Governments that have prided themselves on financing capital 

improvements on a pay-as-you-go basis using current revenues are less likely to 
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incur debt, even in the presence of escalating population growth. This 

dissertation also examines the effect, if any, of political and economic factors on 

a government's willingness to incur debt. 

Purpose and Outline of the Study 

The focus of the analysis of this research is to understand the factors that 

influence officials' decisions to issue debt. In particular, the main focus of the 

study is the impact of bond ratings on a government's willingness to issue debt. 

What effect, if any, does a bond rating have on the amount of debt incurred by a 

government? Do governments with higher bond ratings (Aaa/AAA) issue more 

debt because of their relatively lower cost of borrowing? Conversely, do 

governments with lower credit ratings (Baa/BBB) issue less debt because of the 

relatively high cost of borrowing capital? In addition to the bond rating factor, 

socioeconomic, financial, and political factors may affect the decision by 

governments to issue debt. Also, what effect do market conditions have on the 

decision to issue debt? Market conditions determine borrowing cost, which may 

also be a significant factor in determining the willingness to issue debt. 

This dissertation seeks to build upon the strengths of existing research on 

municipal bond ratings, while expanding their role as a determinant in the 

decision to issue debt by municipalities. The final model in this dissertation is a 

comprehensive one that includes the bond rating models suggested by previous 

studies, but which goes further to test the hypotheses not considered by previous 

empirical works. Although most studies in the municipal bond rating area had 
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some success in identifying the most important factors determining bond ratings, 

this study goes further to explore the effect that a bond rating has on a 

government's willingness to borrow capital. 

The study is divided into five chapters. Following this introductory 

chapter, chapter two provides a review of prior research. Also included is a 

discussion of how bonds are rated by the rating companies. The third chapter 

focuses on the research methodology. The emphasis of this chapter is on the 

new statistical method called pooled cross-sectional time series analysis (PCT). 

Chapter four describes the research design and results, and focuses on building 

the model of the issuer's willingness to issue debt based on the garbage can 

model. This study looks at the nature of the problem (needs versus costs) in 

determining the decision to issue debt. The results of the research should give a 

clear picture of how the decision to issue debt is reached and who has the most 

influential role-politicians or financial officials—in the decision making process 

(decision structure). The chapter also focuses on whether the cost of issuing 

debt or the revenue to finance debt is more important in determining the decision 

to issue debt (access structure). This chapter explores what role, if any, bond 

ratings have on the decision to issue debt. Do city officials take advantage of a 

low interest cost (time and energy distribution) because of a high rating in the 

decision to issue debt? The last chapter will be devoted to conclusions and 

suggestions for future research. 
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CHAPTER 2 

MUNICIPAL BONDS AND PUBLIC EXPENDITURES 

Background on Municipal Bonds 

Municipalities issue debt in various forms. First, municipal debt can be 

divided into short or long term. The purpose of short-term debt is usually limited 

to covering cash shortfalls. State constitutions and statutes typically restrict 

short-term debt to use as working capital to balance a momentary gap between 

cash inflows and outflows. The most popular form of short-term debt is 

anticipation notes, which include tax anticipation notes (TANs), grant anticipation 

notes (GANs), and bond anticipation notes (BANs). These notes are used to 

provide funds for operating expenses, such as wages, salaries, equipment, 

utilities, and materials, and are repaid from anticipated taxes, grants, or bonds 

that a government expects to receive in the current fiscal year. In a few cases, 

short-term notes are used for the acquisition of equipment or other small capital 

items. 

The purpose of long-term debt is to smooth the path for financing capital 

projects by extending the payment over time. It is not fair for the current 

generation of taxpayers to bear the burden of the full cost of the project when 

future generations also benefit. As such, long-term debt is justified by the pay-

as-you-use principle. Those who benefit from the improvement should bear a 

12 
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pro rata share of the cost. Long-term debt resolves the problem of the 

lumpiness of capital spending, created when improvements are paid out of 

current revenues, by shifting to each generation their pro rata share of the cost 

of the improvement. This assumes, of course, that the debt service schedule 

approximates the benefits each generation derives from the capital 

improvement. 

Long-term debt is of two types. General obligation (GO) debt is used to 

finance the construction of public projects, such as bridges, roads, schools, and 

water and sewage systems. These bonds are backed by the full faith and credit 

of the issuer. This means that the debt is repaid from taxes or any other revenue 

available to the borrower. General obligation bonds are considered the least 

risky form of municipal debt and incur comparatively lower interest rates because 

of the unrestricted pledge of revenue to repay the debt. However, in recent 

years some uncertainty has encroached into these mainstays of municipal 

financing. Voters in several states have restricted the ability of their state and 

local governments to raise taxes to meet debt service requirements. 

Revenue bonds, the second type of long-term debt, are backed by the net 

income from revenue-producing projects, such as utility improvements or toll 

roads. Unlike general obligation bonds, revenue bonds are not repaid by general 

tax revenues. Examples of projects financed by revenue bonds include 

turnpikes, airports, and public utility systems. The revenues from the project 

(auto tolls, airplane landing fees, and electric power payments) are used to repay 

the bonds as they mature. 
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Revenue bonds have enjoyed the most rapid growth among long-term 

debt during the past two decades. Figure 2.1 shows that the explosive growth of 

the revenue bond started in the mid-1970s. The most important reason is that 

revenue bonds do not have as many restrictions from state constitutions and 

statutes imposed on the sources used for repayment of the debt obligation. 

Another reason for their explosive growth is the increase in private-activity 

bonds. These bonds are issued by governments on behalf of households and 

corporations. One example of such bonds is industrial revenue (or 

development) bonds (IRBs). A municipality issues an IRB for the construction of 

a structure that is then leased to a private corporation. The lease payment is 

used to repay the debt. In this case, a corporation can invest in its capital project 

at a lower cost by taking advantage of a municipality's tax-exempt rate of 

borrowing compared to the corporate rate, a difference of as much as 200 basis 

points (Bland and Chen 1990, 47). 

In 1986, a significant feature of the Tax Reform Act was to limit the 

eligibility of private-activity bonds from federal tax exemption. If more than 10 

percent of a bond's proceeds are used for private purposes and if more than 10 

percent of the debt service is from a private use, the bond is then categorized as 

a private-activity bond and the interest is no longer exempt from federal taxation. 

As a result of the 1986 Tax Reform Act, there has been a drastic reduction in the 

issuance of private-activity bonds by state and local governments. 

Figure 2.1 shows that the drastic increase of revenue bonds began in 

1981 as a result of a dramatic growth in the private-activity bond issues. The 
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growth became even larger in 1984 and 1985 because issuers rushed their 

revenue bonds into the market before the enactment of the Tax Reform Act of 

1986. Under the Federal Tax Reform Act of 1986, interest on private-activity 

bonds is, with few exceptions, no longer exempt from federal income tax. The 

dollar volume of revenue bonds decreased drastically, from $180 billion in 1985 

to $110 billion in 1986, a decrease of almost 40 percent. 

Most research on municipal debt uses general obligation bonds because 

of their greater homogeneity when compared to revenue bonds. For example, 

GOs are rated using the same four basic criteria: debt burden of the jurisdiction, 

the state of the local or regional economy, financial and revenue factors, and 

administrative factors. Revenue bonds, by contrast, are rated on a project-by-

project basis, depending upon the income-producing potential of the proposed 

government enterprise. At best, revenue bonds can only be compared according 

to type of project that they fund. As such, general obligation bonds provide a 

more appropriate data base for analyzing the political and economic behavior of 

the issuer. 

General obligation bonds used to be a majority of all municipal bonds sold 

in the primary market. General obligation bonds continue to be the main source 

of funding for most of the capital expenditures by U.S. cities. The volume of 

general obligation bonds had climbed steadily until it started to decline during the 

mid-1970s. There are several reasons for this decline. The most important one 

is the result of the legal restrictions that taxpayers in a number of states have put 

on issuing general obligation bonds. One of the restrictions is capping the 
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property tax, which is the most important source of revenue for repaying general 

obligation debt. Other restrictions are state laws that limit issuing of new bonds 

or adopting new taxes, set limits on bonded indebtedness, or restrict budget 

choices. Most of these limitations are not aimed at the issuing of municipal 

bonds themselves. They focus rather on limiting the power of local governments 

to raise their revenues to repay the bonds. 

The effectiveness of these limitations on debt financing is questionable. 

Recent research has found that in most states balanced budget requirements 

have proven to be essentially unrelated either to overall debt levels or to 

changes in those levels (Nice 1991, 82). Nice found that the coefficient of the 

dummy variable representing the balanced budget requirement was either 

inconsistent or insignificant as a determinant of the level of debt. States in turn 

have issued more revenue bonds, which are usually not subject to the debt 

limitations of legislatures. Revenue bonds are the most popular bonds to 

overcome the debt restrictions because they are nonguaranteed debt. That 

means they are not backed by the full faith and credit of the state, but paid from 

the revenue proceeds of a particular project. Because of their limited guarantee, 

they do not have an unrestricted claim on a city's treasury, hence debt limits do 

not apply. Nice concluded that "debt limits only influence the use of debt 

instruments most directly subject to the limits, but may have less influence on 

overall government borrowing" (Nice 1991, 82). 

According to 1990 data (Figure 2.1), general obligation bond volume has 

declined steadily since 1978. This is the year when Proposition 13 was 
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approved by California voters. Proposition 13 amended the California state 

constitution by limiting the property tax to 1 percent of total assessed value. This 

initiative does not put a restriction on the amount of debt that cities can incur, but 

it does restrict the freedom of cities and other local governments to raise revenue 

to finance debt. 

The repercussions of Proposition 13 were widespread. In November 

1978, measures to limit taxation and government spending appeared on 16 state 

ballots, and 12 successfully adopted such measures. This resulted in the 

decline in the issuance of general-obligation bonds. The issuance did not 

recover until 1983. From 1966 to 1989 (Table 2.1), the share of the general-

obligation bonds as a total of long-term municipal debt peaked at 66 percent in 

1969 and 1970. From 1970, general-obligation bond issuance experienced a 

steady decline until it reached its lowest point at 19 percent in 1985. 

Revenue restrictions have created a situation that makes investment in 

general-obligation bonds more risky than in past years. As Robert Lamb and 

Steven Rappaport pointed out, the "full faith and credit" pledge is less meaningful 

than before these legal restrictions were in effect (1980, 90). The possibility of 

default is increasing because cities have less freedom to raise taxes. These new 

restrictions have also aroused investor concerns about the credit worthiness of 

general-obligation bonds. As a result, an independent rating of an issuer's credit 

worthiness has become more important than in the past for bond investors. 
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Table 2.1 

General Obligation and Revenue Bonds as a 

Percentage of Total Bonds Issued 

General % of Revenue % of Total 
Year Obligation Total Bonds Total ($Billions) 

ttBillions) Bonds K&Billions^ Bonds 
1966 6.8 61 4.3 39 11.1 
1967 8.9 62 5.5 38 14.4 
1968 9.3 57 7.0 43 16.3 
1969 7.7 66 4.0 34 11.7 
1970 11.9 66 6.2 34 18.1 
1971 15.2 61 9.7 39 24.9 
1972 13.3 56 10.4 44 23.7 
1973 12.2 51 11.7 49 23.9 
1974 13.1 56 10.5 44 23.6 
1975 16.0 52 14.7 48 30.7 
1976 18.2 51 17.2 49 35.4 
1977 18.1 39 28.6 61 46.7 
1978 17.8 37 30.8 63 48.6 
1979 12.1 28 31.1 72 43.2 
1980 14.1 29 34.5 71 48.6 
1981 12.7 27 35.2 73 47.9 
1982 21.1 27 58.0 73 79.1 
1983 21.6 25 65.0 75 86.6 
1984 27.5 21 74.4 79 108.1 
1985 55.3 19 151.7 81 222.3 
1986 45.8 28 105.5 72 151.4 
1987 30.8 29 74.6 71 105.7 
1988 31.5 25 86.3 75 117.0 
1989 38.5 30 86.5 70 122.5 
1990 40.4 32 87.7 68 128.1 
1991 58.3 33 115.8 67 174.1 
1992 80.7 34 154.3 66 235.0 
1993 92.7 32 198.3 68 291.0 

Note: Total may not sum to 100 due to rounding. 
Source: The Bond Buyer. American Banker Inc., New York, N.Y., 1994. 
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Rating Municipal Bonds 

The meaning of a bond rating depends on which side of the bond market 

one participates. For a government issuing debt, a bond rating conveys 

information about how well the community is being managed financially and its 

potential for economic growth. To municipal bond investors, a bond rating 

measures the risk of default by the borrower. The possibility of default is a very 

important piece of information for municipal bond buyers to have before any 

investment decision is made. By simply examining the bond rating of an issue, 

investors know the quality and credit worthiness of the issue (Cryor 1987, 9). 

The higher the rating, the greater the credit worthiness of the issuer and the 

lower the risk of default. To issuers of municipal bonds, the rating directly affects 

the cost of borrowing capital in the market. For example, during 1985, the 

difference in the interest cost between bonds with the highest (Aaa/AAA) and 

lowest ( Baa/BBB) ratings averaged between 0.8 and 1.00 percent (Wilson 1986, 

19). For a city, having a low bond rating means it must pay significantly more 

money to borrow. The interest cost is not the only effect of a bond rating. A low 

rating and the threat of loss of access to the credit markets may also generate 

political and economic repercussions. Peterson (1981) went even as far as to 

say that a low bond rating could stir up civil unrest. The point he made is that 

threats of default or bankruptcy demoralize and frighten and conjure up all 
sorts of visions of stopping city services and civil unrest. It's not only the 
bondholders that abhor that kind of uncertainty (Peterson 1981, 237). 

In order to obtain the lowest possible interest rate for an issue, issuers try 

to get the highest possible grade from rating agencies. The success of a bond 
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offering in the end comes down to the credit rating awarded by the rating 

agencies. This is because a bond rating is a judgment of the debt's quality, 

which is tied directly to the interest rate that must be paid. Interest rates 

determine the cost of borrowing for any public project that is financed through 

debt. Before bonds are sold, a local government usually goes through a 

thorough assessment of each proposed issue concerning the costs and benefits 

of the project. (Obtaining a bond rating is voluntary but generally expected by 

investors. Some issuers, however, choose not to obtain a rating, especially for 

an issue sold to a single buyer, which is known as a private placement.) High 

interest rates may render a proposed project infeasible because of a low rating. 

Therefore, the best recommendation for any debt management policy is to attain 

the highest possible bond rating. In spite of the fact that bonds are rated by the 

rating agencies, cities can take several initiatives to improve the possibility of 

receiving a higher grade. Such initiatives include providing the rating agencies 

and investors with regularly updated financial data, visiting the rating agencies 

and a regional financial center prior to a sale, and maintaining good relations 

with bankers and buyers (Clark, DeSeve, and Johnson 1985, 78). 

There are three companies that rate debt coming into the market: Moody's 

Investors Service, Standard & Poor's Corporation (S&P), and Fitch's Investor 

Service. Each firm uses a set of symbols to represent the issue's credit quality 

or credit worthiness. For example, Moody's uses Aaa, Aa, A, Baa, Ba, and B to 

indicate the best to poorest quality. Bonds in the Aa, A, Baa, Ba, and B groups, 

which Moody's believes possess the strongest investment attributes, are 
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designated by the symbols Aa-1, A-1, Baa-1, Ba-1, and B-1. S&P uses AAA, 

AA, A, BBB, BB, B, and lower to indicate its assessment of the issuer's credit 

worthiness. Similar to the Moody's criteria, the ratings from Aa to B may be 

modified by the addition of a plus (+) or minus (-) sign to show relative standing 

within the major rating categories. 

The distinction between the way the rating agencies rate GO and revenue 

bonds must be made. When the rating companies rate GO bonds, they rate the 

issuer's overall credit worthiness, which covers all the outstanding GO debt. If a 

new issue coming to market is upgraded, then all outstanding GO debt of that 

issue receives the higher rating. Investors in those bonds receive a windfall to 

the extent they now own more credit worthy (less risky) bonds. Similarly, a 

downgrading results in the loss of equity for investors to the extent they now own 

less credit worthy bonds. By contrast, the rating agencies rate only the credit 

worthiness of each revenue bond issued. For revenue bonds, raters look at the 

stability of the revenue stream dedicated to repaying the debt (Bland and Yu 

1989, 343). It is correct to say that for GO debt, the rating agencies rate the 

issuer, but for revenue bonds a particular issue is rated based on the income- „ 

producing potential of the project being funded. 

Why Ratings Are Important 

Not only is a rating important to investors in terms of the information it 

conveys about the issuer, it is equally important to the issuer. It translates into 

savings of millions of dollars on interest cost over the life of the bond issue 
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(Lemov 1991, 32). A downgrade in a GO bond rating often leads to a rating drop 

for other kinds of bonds issued by that local government. This is because a high 

rating acts like a report card or a clean bill of health, saying that this is a fiscally 

sound and well-run government. A high rating also has a spillover effect into 

other areas. Most cities have advertised their Aaa/AAA bond rating in order to 

attract business investment. A Aaa/AAA rating means the city's financial status 

is excellent. The city is experiencing rapid economic growth or economic 

diversity, which can be translated into a high revenue capacity. 

To investors, ratings provide information that will help them make a 

prudent investment decision in municipal bonds. A rating is even more important 

particularly for household investors who since 1989 have been the primary 

buyers of municipal bonds (Public Securities Association 1990, 102). Household 

investors do not have time, resources, and analytical tools to research the quality 

of bonds. They rely on the rating for information to help them make their 

investment decision in municipal bonds. Although public information about the 

issuer's financial and socioeconomic conditions is available, it is less reliable, 

less timely, and less comparable cross-sectionally than its private corporation 

counterpart. As a result, quality information about municipal bonds has to be 

obtained through costly research, which most private investors cannot afford. 

Rating agencies provide such service to investors by reducing the cost of 

obtaining timely and reliable information to assess the credit quality of issuers 

(Liu and Seyyed 1991, 735). The Nobel prize winning economist, George J. 

Stigler, pointed out that when consumers intend to spend a large fraction of their 



24 

income on a particular commodity, they search for more information about that 

commodity. To expedite that search, specialized organizations emerge whose 

chief service is to provide that information for potential buyers (Stigler 1961, 

220). The rating agencies assume these specialized functions: information 

collection, evaluation, and dissemination. 

As mentioned earlier, for issuers, a rating directly affects the interest cost 

of the bond issue. One reason is that a rating is equivalent to summarizing the 

issuer's reputation for prompt payment of debt obligations and their likely ability 

to sustain that record for the foreseeable future. Investors are willing to pay a 

higher price (lower interest cost) for a reputable bond. Another reason why a 

high rating renders savings in interest cost is that a rating determines issue 

marketability (Bland and Yu 1989, 344). This is because federally licensed 

financial institutions are restricted to invest in only investment-grade bonds 

(Baa/BBB rating or higher). In addition, mutual funds may impose even more 

restrictive limitations on the quality of debt in their portfolio. For example, it is not 

uncommon for such funds to invest in no debt rated below A/A. Issuers with 

ratings below this level are barred from marketing their debt to this large pool of 

investors. 

How Municipal Bonds are Rated 

Most bonds issued in the United States are rated by one or both of the 

two prominent rating agencies: Moody's Investor Services and Standard & Poor's 

Corporation. There are occasions when these two companies may not agree on 
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the rating for the same bond issue, especially after these companies modified 

their rating systems in 1982. Moody's added one numerical index ("1") to its 

existing rating categories. For example A-1 indicates a bond that has a more 

superior quality than the A rating. Standard & Poor's added"+" and modifiers 

to its rating classes in 1974. The introduction of the modified rating system has 

increased the possibility of split ratings by these two agencies. For example, 

Moody's may award an Aa rating on a bond while Standard & Poor's gives the 

same bond a AA-. As Larry Perry, Dorla Evans, and Pu Liu pointed out, 

Although the purpose of the modified rating systems is to give investors a 
more precise indication of relative quality in each generic category, it also 
may lead to more frequent split ratings assigned by the two agencies 
(Perry, Evans, and Liu 1991, 111). 

The point discussed here about the split ratings is that when there is a 

subgroup between each major rating category, the chance that the rating 

agencies will assign different ratings increases. They found that, on average, 

split ratings occurred 22 percent of the time before the modified rating system 

was introduced (Perry, Dorla, and Liu 1991, 119). It increased to 38.8 percent 

after the first year the system was put into effect. The reason is that Moody's 

and Standard & Poor's use different criteria in their rating judgments. Moody's 

tends to be conservative in its judgment by putting more emphasis on debt and 

financial factors, while Standard & Poor's concentrates on the socioeconomic 

factors. The difference in weights that each agency places on a city's 

characteristics contributes the most to the difference in ratings. 

The disagreement spills over to scholars who study the determinants of 



26 

bond ratings. For example, Cluff and Farnham found that Standard & Poor's 

ratings tend to be higher than Moody's. They concluded that the culprit behind 

this disagreement is the different sets of factors that Moody's and Standard & 

Poor's use in developing a municipal rating (Cluff and Farnham 1984, 89). 

However, Perry, Evan, and Liu found in their study that there was no systematic 

difference between Moody's and Standard & Poor's assigned ratings (1991). 

According to the rating agencies, four major factors affect GO bond 

ratings: debt management, financial condition, economic base, and management 

factors (Standard and Poor's Corporation and Moody's Investors Service, Inc). 

Table 2.2 summarizes those factors and their measurement proxies in 

determining bond ratings cited by Moody's Investors Services; likewise Table 2.3 

reports the factors cited by Standard & Poor's. 

These factors are assumed to replicate the underlying determinants of the 

risk of default by the issuer. They reflect the issuer's willingness to repay its 

debt. When the rating agencies look at the debt factor, they look at the 

community's overall debt burden. They give particular attention to the existing 

debt level. The debt burden can be quantified by the total general obligation 

debt per capita or total GO debt as a percent of the city's total appraised property 

value. They also measure the level of overlapping GO debt. That is, rating 

agencies-especially Moody's-measure the amount of outstanding GO debt held 

by all local governments that overlap with the issuer being rated. 

For financial factors, the rating agencies look at the revenue capacity of 
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Table 2.2 

Factors Considered by Moody's in 

Rating General Bonds 

Debt Factors 
Debt burden--the amount of debt relative to the assessed and market value 

of property 
Overlapping debt 
Debt structure-plans for retirement 
Debt history 
Capital improvement programs 

Financial Factors 
Use of short-term debt 
Assessed value of property-level and trends 
Tax rates 
Tax structure-balance among types of taxes 
Mandated expenditures 
Debt service as percent of total expenditures 
Percent taxes collected 
Revenue trends 
Expenditure trends 

Administrative Factors 
Form of government 
Degree of professionalism 
Intergovernmental factors 
Availability of documents 

Economic Factors 
Geographic and locational advantages 
Size and land-use characteristics 
Population size, composition, and shifts 
Family income 
Age of housing 
Value of owner-occupied housing 
New construction values 
Employment mix 
Relationship of community to it neighbors (S.M.S.A.) 
Type of transportation facilities 
Industrial shifts 
Forecasts of future economic performance 

Source: Moody's Investors Service, Inc. Pitfalls in Issuing Municipal Bonds. 
1977. New York: Moody's Investors Service, Inc. 
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the borrower. Particular attention is given to the revenue sources, as well as 

potential ones, and the dependence on each. These can be measured in per 

capita terms by type of revenue, total federal and state aid to the city, and trends 

in the existing tax rate. 

The rating agencies look at economic factors to examine the state of the 

economy of the issuer. This can reveal the potential revenue sources and also 

the potential expenditures. A community's economic vitality measures the 

community's ability to pay. Economic factors include trends in population, school 

enrollment, the value and number of approved building permits, personal 

income, housing values, age and condition of housing, percent of housing units 

occupied, number of owner-occupied housing units, amount of construction 

under way, rent level, valuation of property per capita, percent of population that 

is nonwhite, and percent of population under eighteen or over sixty. 

Finally, for the administrative factors, rating agencies look at the form of 

government, degree of professionalism, and sophistication in financial 

management. There are several indicators used to measure the quality of 

management: the percent of current taxes collected, type of government (city 

manager, mayor-council, or commission), trends in year-end budget deficits, and 

the amount of short-term debt used to fund budget deficits. 

As mentioned earlier, the weight that each rating agency gives to each 

factor in determining the ratings varies. The rating agencies increasingly use 

socioeconomic variables in their determination of bond classifications (Crowell 

and Sokol, 1993). In the descriptive analysis of municipal bond ratings, Crowell 
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and Sokol regarded as unfair to issuers the great emphasis on those factors 

because they do not have a clear-cut relationship in determining the quality of 

bonds. A city with an excellent record in managing its financial resources and 

debt service obligations does not automatically receive a high rating. The 

issuers should be judged on their ability to manage their financial resources and 

debt service obligations, particularly during an economic crisis. However, the 

validity of socioeconomic variables has not been contested by issuers (Crowell 

and Sokol 1993, 3). 

Crowell and Sokol also question the use of intangible factors in the bond 

rating process. For example, Little Rock, Arkansas, received a AA rating, up 

from A-1, after Bill Clinton was elected president. This upgrade occurred 

although Little Rock is experiencing high unemployment and crime rates. Should 

the city be judged on their balance sheet rather than these invisible factors? 

Fundamentally, bond ratings are judgments of the rating agencies and any 

attempts to replicate the process statistically will likely prove ineffective (Crowell 

and Sokol 1993, 4). Their observation reinforces earlier findings that the bond 

rating process is not an exact science. There is latitude "for factors that are 

irrelevant to investment quality to creep into municipal bond ratings" (Morse and 

Deely 1983, 54). 

A number of studies have sought to replicate bond ratings of Moody's and 

S&P's statistically. Most of these studies use discriminant analysis to examine 

the determinants of Moody's general obligation-bond ratings. They use a variety 

of variables that capture each of the four factors important to the rating decision. 
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These studies have been able successfully to reclassify between 40 and 60 

percent of the holdout samples (Cluff and Farnham 1984; Aronson and Marsden 

1980; Michel 1977; Morton 1975-76; Horton 1970; Carleton and Lerner 1969). 

[See also Kaplan and Urwitz 1979, Altman et al. 1981, and Ederington 1985 for a 

comparison of the statistical methodologies.] Even the most comprehensive 

research on municipal bond ratings to date by Farnham and Cluff (1985) can 

only fit 60 percent of the holdout sample. 

In addition to discriminant analysis, Farnham and Cluff employed the 

probit technique to determine what variables affect ratings the most. Their 

equations explain only about half the variation in credit ratings (Cluff and 

Farnham 1984, 82). Factors that are significant in one geographical area and for 

a certain size may be irrelevant in predicting bond ratings in other areas and 

population sizes. They conclude that the most important determinants of credit 

ratings appear to be outside the direct control of local governments and cannot 

be scientifically observed (Cluff and Farnham 1985, 289). The Farnham and 

Cluff study (1982) further supports the view that municipal bond ratings contain 

some additional information not embodied in publicly available information. 

The Cluff and Farnham study is also significant in terms of the number of 

variables included and the sample size. They included all 23 variables 

mentioned by Moody's four major categories that are significant to its rating. 

Unlike previous studies replicating the bond rating process, Cluff and Farnham 

included 976 cities of all sizes in their study. They found the following variables 

to be significant and positively correlated with the bond rating: percent of single 
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family housing, percent of one-unit housing structures, percent of housing units 

built before 1940, value of owner-occupied housing, total assessed value, 

median years of education, and per capita debt. The positive correlations of 

percent of housing built before 1940 and per capita debt are unexpected. In 

their study, the larger the percent of housing units built before 1940, the higher 

the bond rating. The authors gave the reason that an old housing stock was 

associated with less demand upon the city's treasury because most of the 

desired infrastructures for the city were already in place. On the other hand, the 

infrastructure may be deteriorating and in need of replacement. 

For the debt per capita variable, the result of the Cluff and Farnham study 

was contrary to the common belief that higher debt per capita leads to lower 

bond ratings. The authors explained the positive correlation between per capita 

debt and bond rating on the basis that increased debt may be a positive factor 

used to improve the community's infrastructure needs. High debt per capita also 

demonstrates the city's ability to repay its debt successfully. 

Cluff and Farnham found these variables to have a negative relationship 

with the bond rating: low percent of owner-occupied housing, high 

unemployment rate, high population density, high percentage of nonwhite 

population, and high revenue fluctuation. There is one unusual correlation 

between the population density variable and the bond rating. One would expect 

high population density to have a positive effect on the bond rating because it 

increases the city's tax base and reduces the cost of delivering services. But in 

Cluff and Farnham's study, population density was viewed as a negative factor. 
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It increases the burden and demand on the financial capacity of the community. 

High population density may also cause a more rapid deterioration of the city's 

infrastructure. 

The most recent bond rating study was undertaken by Moon and Stotsky 

(1993). The authors tried to correct what they called "sample selection bias" in 

earlier studies. They criticized previous studies on bond ratings that intentionally 

ignored cities without bond ratings in the study. By excluding cities without 

ratings, researchers were engaging in a statistically biased selection process. 

Instead of using the actual rating from the rating agencies, they used the variable 

called "potential rating for each city." This variable is a latent variable and is 

estimated by a simultaneous equations model using three factors-amount of 

debt, region, and city size. They found that a large city with a large debt volume, 

located in the northeast, is more likely to seek a bond rating. This is because the 

higher the volume of debt, the greater the savings in the interest costs relative to 

the cost of obtaining the rating (Moon and Stotsky 1993, 48). Cities decide to 

obtain a rating because the expected savings in interest costs associated with 

getting a rating outweigh the costs they incur in obtaining the rating (Moon and 

Stotsky 1993, 42). According to the factors determining a bond rating, Moon and 

Stotsky reached the same conclusions as Cluff and Farnham (1985). All factors 

that Cluff and Farnham found to be significant were also significant in Moon and 

Stotsky's research. Using the estimated latent variable (potential rating), Moon 

and Stotsky did not find their model to be superior to that of Cluff and Farnham's. 
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Dynamics in Municipal Bond Ratings 

As noted earlier, a high bond rating translates into lower interest cost for 

issuers. It would be expected that issuers with lower bond ratings will want to 

improve their bond rating position. At a minimum, issuers will want their bonds at 

the investment grade (Baa/BBB or higher) in order to sell their debt in the 

market. Table 2.4 presents a description of the distribution of Moody's ratings 

and changes in ratings of general-obligation bonds of the 92 Texas cities used in 

this study for the 11-year period from 1976 to 1986. All seven rating categories 

ranging from Baa to Aaa are included in the sample.1 As may be seen in Table 

2.4, the majority of the city ratings fall in the mid-grade level (A-1/A) (36 cities, or 

39 percent). Entries in the same column and above the diagonal include issuers 

with an upgrade in their ratings between 1975 and 1986. Elements in the same 

column and below the diagonal include cities that had their ratings downgraded 

during this period. During this period there were more rating upgrades than 

downgrades (27 cities (29 percent) versus 8 cities (8 percent) of the sample). 

Interestingly, two of the eight cities experiencing a downgrade were from the 

highest grade ratings-Austin (Aaa) and Houston (Aaa) (see Table 2.5). This 

reflects the economic downturn in these two cities because of the collapse in oil 

prices in 1985. The majority of bonds that were upgraded (22 of 27) are from the 

low-grade cities (A to Baa). This suggests a lot of upward movement among the 

lower rated cities during this 11-year span. 

Most cities in Texas (63 percent) retained the same rating in 1986 as in 

1976. These are issuers that fall along the main diagonal of Table 2.4. Stuart's 
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Table 2.4 

Moody's Ratings and Rating Changes for 92 Texas Cities' 

General Obligation Bonds, 1976 and 1986 

Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1976) (1976) (1976) (1976) (1976) (1976) (1976) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1.09% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 3 1 0 0 0 6 
2% 0% 4% 1% 0% 0% 0% 7% 
33% 0% 50% 17% 0% 0% 0% 
67% 0% 30% 5% 0% 0% 0% 

Aa (1986) 0 0 7 1 2 0 1 11 
0% 0% 8% 1% 2% 0% 1% 12% 
0% 0% 64% 9% 18% 0% 9% 
0% 0% 70% 5% 6% 0% 7% 

A-1 (1986) 0 0 0 14 8 0 0 22 
0% 0% 0% 15% 9% 0% 0% 24% 
0% 0% 0% 64% 36% 0% 0% 
0% 0% 0% 74% 24% 0% 0% 

A (1986) 0 0 0 2 22 3 3 30 
0% 0% 0% 2% 24% 3% 3% 33% 
0% 0% 0% 7% 73% 10% 10% 
0% 0% 0% 11% 65% 25% 21% 

Baa-1 (1986) 0 0 0 1 1 8 5 15 
0% 0% 0% 1% 1% 9% 5% 16% 
0% 0% 0% 7% 7% 53% 33% 
0% 0% 0% 5% 3% 67% 36% 

Baa (1986) 0 0 0 0 1 1 5 7 
0% 0% 0% 0% 1% 1% 6% 8% 
0% 0% 0% 0% 14% 14% 71% 
0% 0% 0% 0% 3% 8% 36% 

Total 3 0 10 19 34 12 14 92 
3% 0% 11% 21% 37% 13% 15% 100% 

Stuart's Tau-c = 0.68 , Asymptotic Standard Errors (ASE) = 0.056 
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Table 2.5 

Changes in Moody's General Obligation Bond 

Ratings, 1976 and 1986 

Cities Status Bond Rating in 
197fi 

Bond Rating in 

Rating Downgrades 
AUSTIN Downgrade 
BEAUMONT Downgrade 
CONROE Downgrade 
GALVESTON Downgrade 
HALTOM CITY Downgrade 
HOUSTON Downgrade 
LONGVIEW Downgrade 
ROSENBERG Downgrade 

Unchanged Ratings 
ALVIN No Change 
AMARILLO No Change 
ANGLETON No Change 
BEDFORD No Change 
BELLAIRE No Change 
BIG SPRING No Change 
BROWNSVILLE No Change 
BRYAN No Change 
BURLESON No Change 
CARROLLTON No Change 
CLEBURNE No Change 
CORPUS CHRISTI No Change 
CORSICANA No Change 
DALLAS No Change 
DEER PARK No Change 
DENISON No Change 
DENTON No Change 
DESOTO No Change 
DUNCANVILLE No Change 
EDINBURG No Change 
EL PASO No Change 
FREEPORT No Change 
GAINESVILLE No Change 
GARLAND No Change 

Aaa 
A-1 
A-1 
A 

Baa-1 
Aaa 
A-1 
A 

A 
Aa 
A 
A 
Aa 
Baa-1 
Baa-1 
A-1 
Baa-1 
A-1 
A 
Aa 
A 
Aaa 
A-1 
A 
A-1 
Baa-1 
A 
A 
A-1 
A 
A 
Aa 

Aa-1 
Baa-1 
A 
Baa 
Baa 
Aa-1 
A 

Baa-1 

A 
Aa 
A 
A 
Aa 
Baa-1 
Baa-1 
A-1 
Baa-1 
A-1 
A 
Aa 
A 
Aaa 
A-1 
A 
A-1 
Baa-1 
A 
A 
A-1 
A 
A 
Aa 
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Cities Status Bond Rating in Bond Rating in 
197fi 1986 

GRAND PRAIRIE No Change A-1 A-1 
GREENVILLE No Change A A 
HARLINGEN No Change A A 
KILLEEN No Change A A 
KINGSVILLE No Change A A 
LAKE JACKSON No Change A-1 A-1 
LAREDO No Change Baa Baa 
LEAGUE CITY No Change Baa Baa 
LEWISVILLE No Change A A 
LUBBOCK No Change Aa Aa 
LUFKIN No Change Baa Baa 
MARSHALL No Change Baa-1 Baa-1 
MCALLEN No Change A A 
NEW BRAUNFELS No Change A-1 A-1 
PASADENA No Change A-1 A-1 
PEARLAND No Change A A 
PHARR No Change Baa Baa 
PORT LAVACA No Change A A 
SAN ANGELO No Change A-1 A-1 
SAN ANTONIO No Change Aa Aa 
SHERMAN No Change A A 
SWEETWATER No Change 
TEMPLE No Change A A 
TERRELL No Change Baa-1 Baa-1 
TEXARKANA No Change A A 
TEXAS CITY No Change A-1 A-1 
TYLER No Change A-1 A-1 
UNIVERSITY PARK No Change Aa Aa 
VICTORIA No Change A A 
WACO No Change A-1 A-1 
WAXAHACHIE No Change Baa-1 Baa-1 
WEATHERFORD No Change Baa-1 Baa-1 
WEST UNIVERSITY PL No Change A-1 A-1 
WHITE SETTLEMENT No Change Baa Baa 

Rating Upgrades 
ABILENE Upgrade A A-1 
ALICE Upgrade Baa Baa-1 
ARLINGTON Upgrade A Aa 
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Table 2.5 (Continued) 

Cities Status Bond Rating in Bond Rating in 
197fi 1986 

BAYTOWN Upgrade A-1 Aa 
COLLEGE STATION Upgrade A A-1 
ENNIS Upgrade Baa Baa-1 
EULESS Upgrade A A-1 
FARMERS BRANCH Upgrade A Aa 
FORT WORTH Upgrade Aa Aa-1 
GRAPEVINE Upgrade Baa A 
GROVES Upgrade Baa Baa-1 
HURST Upgrade Baa Aa 
IRVING Upgrade Aa Aa-1 
MCKINNEY Upgrade Baa Baa-1 
MESQUITE Upgrade A A-1 
MIDLAND Upgrade A-1 Aa-1 
NACOGDOCHES Upgrade Baa A 
NEDERLAND Upgrade Baa-1 A 
NO RICHLAND HILLS Upgrade Baa-1 A 
ODESSA Upgrade A A-1 
PLANO Upgrade A A-1 
PORT ARTHUR Upgrade A A-1 
PORT NECHES Upgrade Baa A 
RICHARDSON Upgrade Aa Aa-1 
SAN MARCOS Upgrade Baa-1 A 
WESLACO Upgrade Baa Baa-1 
WICHITA FALLS Upgrade A A-1 

Tau-c statistics also confirm this fact. A Tau-c value of .68 with a significance of 

.058 means that one would achieve a 68 percent success rate in predicting the 

1986 municipal bond rating for these 92 Texas cities using their 1976 municipal 

bond rating.2 The predictive accuracy increases as the time span decreases. As 

seen in Table 2.6, when the time span is reduced to one year the accuracy level 

of bond rating prediction increases to 83 percent and is significant. The result in 

Table 2.6 indicates that a reasonable predictor of an issuer's future 
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Table 2.6 

Changes in Municipal Bond Ratings Over Time 

Years Stuart's Tau-c Standard Errors Year Span 

1975 & 1986 .644 .058 11 

1976 & 1986 .688 .056 10 

1977 & 1986 .699 .060 9 

1978 & 1986 .720 .055 8 

1979 & 1986 .734 .050 7 

1980 & 1986 .764 .048 6 

1981 & 1986 .772 .046 5 

1982 & 1986 .780 .045 4 

1983 & 1986 .832 .038 3 

1984 & 1986 .849 .036 2 

1985 & 1986 .850 .037 1 

municipal bond rating is its current rating. Details on the contingency tables for 

Stuart's Tau-c statistics reported in Table 2.6 are in Appendix A to J. As 

expected, the contingency table of the 1985 and 1986 pair has most of its entries 

on the main diagonal. That is, there is no change in ratings for most issuers 

between 1985 and 1986. 

Factors Determining an Issuer's Willingness to Issue Debt 

The main focus of this dissertation is to analyze the factors influencing the 

issuer's decision to issue debt, GO debt in particular. The following discussion 
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focuses on three groups of factors: 

1. The need for new or renovated infrastructure, 

2. The cost of borrowing, 

3. The political environment in which the issuer functions. 

Infrastructure Needs and the Theory of Public Expenditures 

The first factor--the need for infrastructure-is a complex issue. In some 

circumstances needs arise as the result of population growth. As cities grow, 

more roads are needed along with new water, power, and sewer systems. 

Additional schools are needed. As population increases, new housing facilities 

are also needed. Population growth affects a city's debt both directly and 

indirectly. The demand of a city's expanding population for goods and services 

is sufficient to justify new infrastructure. Expansion of population also brings 

economic diversification, which supports the creation of new industries. 

Population growth also brings in persons with marketable skills, which tends to 

increase the wealth and revenue capacity of a community. This can result in 

even more debt being incurred by the community because it is regarded as an 

investment in the future economic well-being of the community. 

Wealthy communities have a greater potential to issue debt than poorer 

ones. This does not mean that a one-to-one relationship exists between 

community wealth and GO debt. Wealth influences the willingness to issue debt. 

Wealthy communities have a higher standard of living, which demands more 

services from the government. They have a higher revenue capacity, which 
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enables them to provide higher quality or more of public goods and services. 

These goods and services can be either paid from the existing revenues or 

financed through debt. 

As infrastructure ages, debt may be required for replacement or 

renovation. However, these new or modernized facilities are also designed to 

attract private investment to the community. Most of the time intergovernmental 

relations is described in terms of cooperation. This includes joint efforts by local 

governments to provide services (e.g., water supply) to their citizens. However, 

a good deal of relations among local governments can be characterized as 

competitive as well. Local governments compete for federal and state grants. 

They also compete for new business relocations. Modernized infrastructure may 

aid municipalities in their efforts to lure new business investment. In order to be 

competitive, municipalities invest in the infrastructure and services that are 

regarded by the private sector as indicators of a favorable investment climate. In 

a survey of 1000 businesses, Matz reported that when considering possible 

relocation sites, corporations value (Joint Economic Committee, U.S. Congress, 

1979), 

1. the attitude of local government toward business in terms of adequate 

services to businesses and their employees and reasonable taxes on 

businesses; 

2. low crime rate; 

3. adequate public facilities; 

4. adequate public services; 



42 

5. quality of public schools. 

The above characteristics are five out of the six most important factors 

listed in the survey. All of these characteristics pertain to public services. The 

same study also found that cities that are experiencing growth typically view 

themselves positively in these areas. They heavily invest in the areas that are 

mentioned in the survey. It is not surprising that growing cities have done more 

to "leverage" public services and improvements in order to maintain their 

business climate. A city is said to engage in leveraging when "it uses public 

funds in ways that directly or indirectly facilitate private sector investment in 

areas where the market mechanism may not necessarily lead it otherwise" 

(Howell and Schwenker 1980, 7). Leveraging can be done in two ways-direct 

and indirect. Direct leveraging mostly involves financial assistance paid directly 

to a private firm. For example, a low interest loan or loan guarantee gives private 

firms access to less costly capital. Indirect leveraging is done through using 

public funds to provide infrastructure and investment related support. Examples 

of indirect leveraging are the construction of new streets to an industrial site or 

installation of a waste water treatment facility near the factory that produces 

industrial waste. 

Leveraging comes with costs to a city. Thomas Muller (1981) found that 

growing cities had accumulated per capita debt at more rapid rates than 

declining ones. In 1977, per capita debt in growing cities increased 48 percent 

from 1972 while per capita debt in declining cities grew only 18 percent from 

1972 (Muller 1981, 290). Cities experiencing rapid expansion may face 
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overwhelming demands for public services. Such cities have three choices: 

increase taxes to pay for the expansion, incur more debt to pay for the services, 

or reduce the rate of growth, or a combination of all three strategies. Because of 

the added cost to expand facilities and services, existing residents are generally 

supportive of measures to control the spending for new capital facilities in newly 

developed areas. Measures to limit rapid expansion include restrictions on the 

use of city revenue for new capital development so that the already developed 

areas will not be adversely affected. Sometimes, new developments are denied 

until certain capital facilities are promised. For example, a new development is 

denied because of overburdened adjacent roads. These measures are aimed at 

shifting the cost of the new capital project to new residents through such levies 

as impact fees. Thus, new residents who benefit most from the provision of new 

facilities will bear the costs (Corwin and Getzels 1981, 389). 

The attempt to shift costs of new development to new residents is 

sometimes difficult. This is because the costs of public goods and services can 

be difficult to allocate fairly. It is also unfair to expect new residents to bear the 

full cost of new capital construction, especially since such improvements provide 

spillover benefits to existing residents. It is the "lumpiness" of some capital 

projects that requires all residents, existing and new, to share responsibility for 

financing new capital projects. The externalities from new capital projects make 

it difficult to justify the shifting of all costs to new residents. 
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The Effects of Population Change on Public 

Expenditures and Revenues 

Almost every aspect of public expenditures is tied directly or indirectly to 

population changes-either population growth or decline or changes in the age, 

income, or ethnicity of the population. The impact of population change alters 

revenue sources. Population growth increases potential taxable income, sales, 

and property. On the other hand, when population declines, revenue capacity 

declines as well. The main source of local government revenues is the property 

tax, which is the most sensitive tax to local population shifts (Peterson 1980, 

100). Population growth adds directly to the stock of taxable residential property. 

According to the 1970-1975 figure, Peterson found that on average a 1 percent 

gain in population increased real property market value by 2.7 percent (Peterson 

1980,102). This means a higher revenue capacity for those governments 

relying on the property tax. A decline in population translates into a shrinking tax 

base. A reduction in tax base forces the city to increase tax rates for the same 

amount of revenue. 

For public expenditures, Peterson (1979) found that city spending tended 

to grow during both population growth and decline. Particularly, per capita 

expenditures were highest in those cities suffering from population losses. This 

is a double jeopardy for cities with population decline. Population losses 

contribute to both loss of revenues and higher expenditures. As far as an overall 

per capita spending on common functions-highways, police protection, fire 

protection, sanitation, parks, and recreation-large and declining cities spent as 
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much as 80 percent more per capita for public services than large and growing 

cities. 

The lack of a relationship between public spending and the change in 

population can be explained in terms of the nature of public goods. Public goods 

are defined as those services whose 

consumption by one person does not diminish the opportunities for 
consumption by another. Public goods also allow the consumption to be 
in another form. For example, while the residents of a new government 
housing project are made better off, benefits also accrue to other 
residents of the community in the form of the external economies of slum 
clearance. There are many goods that appear to lack the attributes of 
public goods that may properly be considered public if consumption is 
defined to include those external economies (Tiebout 1974, 32). 

The amount of public goods produced is not calculated based on the 

number of users. Once produced for some, such goods or services are available 

to everyone. They are indivisible. Public goods and services cannot be divided 

into discrete units and cannot be measured in the unit of benefit that each user 

receives (Ostrom 1989, 53). As a result of public goods' indivisibility, we cannot 

estimate the benefit that each citizen receives from their consumption. The 

public good characteristic of many city services (police and fire protection, for 

example) means that benefits received by residents vary according to size of the 

facility and not with the size of the population. Thus, reduction in expenditures 

commensurate with the fall in population would lower the benefits received by 

remaining residents (Ladd 1981, 352). City officials find it difficult to reduce 

expenditures proportionally to the population decline. 

Once public services are in place, it is difficult to terminate services such 
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as sewers, roads, police, and fire protection. In declining cities, smaller 

populations must bear the costs of maintaining these services. 

Certain expenses such as debt service and maintenance for roads, 
sewers, and city buildings do not decrease as the population decreases. 
These costs are simply spread over a smaller population (Ladd 1981, 

352). 

The situation that faster growing communities experience is quite different 

from that of communities facing moderate growth. With moderate population 

growth, a community can spread costs over a larger population. In order to 

provide the same level of service to the community, cities may not have to 

increase the expenditures commensurate to population growth. For a moderate 

population increase, fixed expenses that cities have already made available for 

the services provide enough cushion to satisfy the growth needs (Ladd 1981, 

353). The size of population at this growth rate is called the "optimal community 

size" (Tiebout 1974). The optimal size population for a community is defined as 

the number of residents for which the services can be produced at the lowest per 

capita cost. The optimal size for one city may not be the same for another. 

Each city has a unique cost structure, fixed and marginal costs, that are very 

difficult to replicate. 

In the case of a rapidly growing community, additional population has an 

adverse effect on the expenditures and on the per capita debt burden. Financial 

and service slack that is available to the moderate growth city cannot catch up 

with the rapid increases in demand for city services. Slack is the amount of 

budgeted resources exceeding the minimum level needed to provide the service 
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(Terry 1984). Organizations, especially highway and sewer, with slack can 

absorb rising demands until the slack is used up (Bland and Nunn 1992, 44). 

Even worse, cities are pressing to increase the capital stock and service levels in 

anticipation of continued growth. 

The relationship between population change and expenditures and debt is 

at its peak when communities are experiencing both rapid population growth 

and decline. The relationship can be best explained as nonlinear or U-shaped. 

This fact has led cities to behave in a certain way. Communities below the 

optimal size will seek to attract new residents in order to achieve lower average 

operating costs. Those above the optimal size will do just the opposite by trying 

to regulate new development. Those at the optimum will try to keep their 

population constant. 

Another problem declining cities may encounter is that most of the out-

migration is citizens with high income and lower demand for more costly urban 

services, such as police protection. As a result, people of lower socioeconomic 

levels remain to demand increased services (Schneider 1980, 546). The result 

of this disproportionate loss of higher income groups is that real per capita 

income in cities with declining population tends to fall as well. 

There is also a very high correlation between city age and functions the 

city performs. Cities with high levels of functional responsibility are often mature 

and old (Schneider 1980, 551). Thomson (1974) found that in addition to loss of 

high-level income population, old and declining cities tend to keep those who 

need the city's services the most. He said that a high sen/ice-level city does not 
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necessarily attract low income families. Instead it discourages low income 

groups from leaving the city. This is another case of double jeopardy, which 

Schneider (1980) calls "the process of reinforced inequality." Poor cities tend to 

remain poor or poorer and wealthier cities do better. 

Cost as a Determinant to Issue Debt 

Cost of borrowing is the second factor that has an important role in a city's 

decision to issue debt. It is generally recognized that when the cost of a 

commodity is high, consumption decreases-especially if the demand for the 

product is elastic (price sensitive) as is the case with borrowing capital. One way 

to satisfy this objective is to borrow when interest rates are low. The decision to 

acquire debt does not rest on price alone, however. While issuers are price 

sensitive, this does not mean that they do not issue debt when the cost is high. 

The urgency of a capital improvement may outweigh the need to defer issuing 

debt until costs decline. 

The next question is what factors underlie the cost of debt? The cost of 

debt is the interest cost. For local governments, the most important factor that 

determines the cost of debt is the bond rating. 

Unlike previous research that has sought to replicate statistically the 

criteria used to rate GO bonds, this dissertation focuses on how ratings affect a 

government's decision to issue debt. As noted earlier, a higher bond rating 

means a lower interest cost, and the higher the rating the greater the savings 

(Perry, Evans, and Liu 1991; Liu and Thakor 1984; Stover 1991; Liu 1991; 
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Capeci 1990). The more interesting research question of how ratings affect the 

willingness of issuers to issue debt, however, has never been raised. Figure 2.2 

from Chapter 1 is redisplayed. It represents the yearly average yield of GO 

bonds from major categories. On the average, the difference between the yield 

of the highest (AAA/Aaa) and lowest grade (BAA/Baa) bonds fluctuates around 1 

percent (100 basis points). The spread was the greatest during the recession in 

the early 1980s in which the yield difference reached 150 basis points (1.5 

percent). 

A city, for example, with an excellent rating can afford to borrow at a lower 

interest cost compared to a city that has to borrow at a higher interest cost 

because of a low rating. Therefore, issuers with a higher credit rating would be 

expected to borrow more to take advantage of relatively lower interest rates. On 

the other hand, in order for an issuer to maintain a higher rating, it must choose 

to ration the amount of debt. This is the case because the amount of 

outstanding debt is an important determinant used by the rating agencies in 

setting a bond rating. Therefore, the willingness to borrow may be 

overshadowed by the desire to maintain an excellent bond rating. 

Another factor that is believed to have an effect on the cost of borrowing 

is the market interest rate at the time an issuer prepares to sell bonds. Municipal 

bonds are just one of several financial commodities that are sold in the market. 

Their rates tend to rise and fall in accordance with rates for other securities. The 

basic factors that determine interest rates in general also determine the level of 

municipal rates. The most influential factor is the Federal Reserve Board's 
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discount rate. The discount rate is the interest rate at which banks in the Federal 

Reserve banking system borrow from the Federal Reserve. Therefore, it is 

expected that as market interest rates rise, issuers will defer issuing debt, 

especially if they expect the market to decline in the near term. 

Another factor that affects the cost of borrowing is demand and supply of 

municipal debt. Hendershott and Kidwell (1978) concluded that a region that 

issued very large volumes of bonds would pay higher interest rates than other 

regions (1978, 338). This finding implies two things: (1) interest rates vary by 

region, and (2) the supply and demand of bonds, especially those issued by 

smaller governments, affects interest rates at the regional level. Hendershott 

and Kidwell argued that it is very easy for a municipality to flood the regional 

market because the primary market for smaller to mid-size municipal bond 

issues tends to be limited to the borrower's immediate geographic area. More 

than 80 percent of the bonds issued are classified as small to medium size ($1 to 

$10 million) (Hendershott and Kidwell 1978, 339). 

For smaller bonds, individuals and commercial banks in the geographic 

area of the issuer are the primary buyers. The reason is that these buyers are 

familiar with the credit worthiness of the borrower. They also invest in local 

bonds because they are interested in the economic viability of the region and 

because of the exemption from federal taxation on interest earned on these 

bonds. Therefore, the market for small to mid-size general-obligation bonds is 

small and usually restricted to a particular region. It is expected that a decrease 

in the demand of municipal bonds in the regional market would result in a lower 
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bond price (higher interest rate). The effect for cities is a lower willingness to 

issue debt. 

Political Factors and the Willingness to Issue Debt 

The last factor that affects the willingness to issue debt is the issuer's 

political environment. Local governments can improve their revenue systems by 

making sure that the measures to finance it should reflect the preferences of the 

majority of citizens in the community. One way to do this is to consider the 

political values of the community (Bland 1989, 16). Although the final decision to 

issue general obligation bonds is subject to voter approval in most states, city 

officials are more likely to present bonds to their citizens for approval if the 

political environment allows them to do so. Bland (1989) formulated a four-part 

typology of political values based on the combination of a city's revenue effort 

and capacity. Table 2.7 illustrates the political typology of local governments. 

The typology represents four different ideologies that can influence the 

outcome of a community's willingness to issue debt. Revenue capacity or wealth 

of a community represents the ability of local government to raise revenue, which 

is usually measured by per capita income or per capita assessed value of 

taxable property. Low income or low property wealth usually means low 

capacity. Revenue effort is the total amount of revenue actually raised by a local 

government. Revenue effort is measured as total revenue per capita. High 

revenue per capita indicates relatively high taxes and service charges. A 

community that has a low revenue capacity and a low revenue effort is a 
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Table 2.7 

Type of Community as a Function of Revenue 

Capacity and Revenue Effort 

Revenue 
capacity 

Revenue effort 
Revenue 
capacity 

Low High 

Low Caretaker community: 
Keep cost of government down 

Arbiter community: 
More public services are expected, 
but resources are limited 

High Growth community: 
Create favorable business 
climate 

Consumption community: 
Maintain quality public services that 
preserve community appeal 

Source: Bland, Robert L. 1989. A Revenue Guide for Local Government. Washington, D.C.: 
International City Manager Association (ICMA). 

caretaker community. In this political environment, resources are scarce and are 

spent on basic services only. This type of community will have a low willingness 

to issue debt as measured by its per capita debt burden. 

For a growth community, revenue effort remains low but revenue capacity 

is high. Local governments of this type keep a low profile. Citizens in this type 

of community believe the business climate will bring more economic 

development. They prefer a small government role even though the community 

has the capacity for more public services. However, because of the pressures 

for growth, these communities may incur higher levels of debt or use current 

revenues to meet the demands of an expanding population and employment 

market. 

Arbiter communities have high revenue effort but low revenue capacity. 
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They have the characteristics of a declining community. Community services are 

provided on the basis of arbitration because there are not enough resources to 

provide all the services needed. The citizens in an arbiter community experience 

high tax burdens and also greater debt per capita than a caretaker or a growth 

community because of the rationing effects of the market. By contrast, a 

consumption community can be characterized as a tax-and-spend community. 

Consumption communities can afford to spend more because they have a high 

tax capacity. Citizens in this type of community expect more government 

services and are willing to pay for them. They more readily approve bond 

referenda to pay for capital projects. Consumption communities' debt per capita, 

as a result, is expected to be the highest. 

The next chapter deals with two statistical procedures used to analyze the 

willingness to issue debt. Particular attention is given to the effect of the bond 

rating on an issuer's willingness to issue debt. Because of low interest rates 

associated with higher bond ratings, cities are able to afford capital projects that 

otherwise are too expensive to construct. 
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Endnotes 

1. Moody's did not have the Aa-1 category until 1982. The category Aa-1 is 
inserted into the table for the ease of reading. This explains why the 
column total for Aa-1 in 1976 is 0. 

2. Tau-c (Tc) is a rank order measure of association. As its name implies, 
the Tau-c is used to measure the correlation of two ordinal scales. The 
formula of Tau-c is given as follow 

Total(C) - Total(D) 

IN2 (m-1) 
m 

C = Concordant pairs 
D = Disconcordant pairs 
m = Min(r,c) 
N = Total number of cases 

The following hypothetical table is given as an example to calculate the 
values of C and D. 

A 

B 

Total A High Medium Low Total 

High 100 80 0 180 

Medium 0 20 80 100 

Low 0 0 20 20 

Total 100 100 100 300 

In any given cell, all the scores which are below it and to the right will 
contribute to the number of concordant pairs, whereas those below it and 
to the left will contribute to D. 

C = 100(20+80+0+20)+80(80+20)+0(0+20)+20(20) = 20400 
D = 0(20+0+0+0)+80(0+0)+80(0+0)+20(0) = 0 
m = 3 
N = 300 
As a result, Tau-c for the above table is 0.68. 
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For more details on rank-order correlation, see Blalock 1979 and Welch 
and Comer 1983. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

The statistical procedures selected for the data analysis reflect the 

complexity of the data used in this study. There are two statistical procedures 

suitable for analysis of this data set: pooled cross-sectional time series (PCT) 

and two stages least square (2SLS). 

PCT is used to analyze data when observations occur over several time 

periods. The arrangement of the PCT data makes it impossible for ordinary least 

squares (OLS) to estimate the parameters without violating its assumptions, in 

particular biased estimates of the beta coefficients. 

2SLS is selected because the model proposed in this study contains 

structural equations. This means that the model consists of more than one 

single equation and a dependent variable in one equation may act as an 

independent variable in other equations in the model. In such situations, the 

independent variables are correlated with the error term. OLS regression is no 

longer appropriate in this case either. 

The following sections are devoted to describing PCT and 2SLS in detail, 

why it is inappropriate to use OLS and what alternative statistical procedures 

exist as alternatives to OLS. 
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Pooled Cross-Sectional Time Series (PCT) 

Social science scholars are familiar with cross-sectional and time series 

data. A cross-section is a type of data when observations are measured in a 

single time period. Both dependent and independent variables (y and 

x1(x2 xk), are measured within the same time period. OLS estimation is 

typically used to analyze these kinds of data. Time series data, by contrast, are 

measured over several time periods. The time series data can be univariate or 

multivariate. If it is a univariate measurement, a Box-Jenkins procedure 

(stochastic) is used for data analysis. If the data set is multivariate, an 

autoregressive linear model or generalized least square estimation is normally 

used. The analysis may include either of both lagged dependent variables and 

lagged error terms to correct for the serial correlation. 

Although the majority of social science research is either cross-sectional 

or time series, scholars are increasingly using data sets with both cross-sectional 

and time series observations. It is the type of data when dependent and 

independent variables of several cross-sections are measured over several time 

periods that is used in this study. Different terminologies are used by 

statisticians for these types of data. Lois W. Sayrs (1989) calls it a pooled time 

series. Sometimes it is referred to as panel data by Chamberlain (1982), 

Anderson and Hsiao (1982), and MaCurdy (1982). Beck and Katz (1994) use 

"cross national panel data" to refer to data arranged in two dimensions of cross-

section and time. As in Stimson (1985), Poe and Tate (1994) refer to the data as 

pooled cross-sectional time series (PCT). Although the terminology varies, they 
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all have in common data that are observed simultaneously in space and time. 

Normally, PCT analysis measures N cross-sections and T time points. N 

in this paper is 92 cities in Texas that have populations over 10,000. T is the 

years from 1976 to 1986. Thus, the total observations is 1012 (N*T). A subset 

of the data is shown in Table 3.1. 

It is clear from Table 3.1 that each city is measured more than once and is 

sorted first by city and then by year. Each observation in the PCT data set can 

be represented by an equation written in the following form 

K 

yit = 2 (Vm + e,f 
/c=1 

(1) 

i = 1. n; t = 1 t; k= 1, k 

where n is the number of city, t is the number of year, and k is the number of 

independent variables in the model. In matrix notation, the observations for each 

city can be written as follows: 

y, = Xfi + e, (2) 

Yn XM1 X2i1 • • • • Xki1 Pi' e/7 

yi2 XM2 *2/2 • 1 
• Xki2 P2 e/2 

Y,= 
• 

*/ = 
• 

P = 
• 

ei = 
• 

y,T XMT *2 IT • • • XkiT h eiT 

where 



Table 3.1 

A Subset of Pooled Cross-Sectional 

Data in the Study 
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CITY YEAR I PROPTX I SALESTAX I OTHREVPC I IGRPC I POPGRWTH 

ABILENE 1976 59 .6829 55 .570 134 .227 35 .257 11 .4616 
ABILENE 1977 52 .1748 53 .820 145 .063 29 .875 11 .4657 
ABILENE 1978 54 .1696 59 .728 159 .737 54 .277 11 .4721 
ABILENE 1979 59 .6438 60 .541 155 .591 41 .964 11 .4825 
ABILENE 1980 64 .8413 67 .149 139 .230 37 .551 11 .4959 
ABILENE 1981 68 .1563 81 .234 169 .904 48 .105 11 .5129 
ABILENE 1982 31 .4294 76 .092 168 .520 52 .265 11 .5327 
ABILENE 1983 76 .5135 66 .860 169 .329 75 .609 11 .5550 
ABILENE 1984 72 .1998 67 .733 156 .945 70 .079 11 .5913 
ABILENE 1985 82 .8645 63 .763 161 .935 39 .696 11 .6082 
ABILENE 1986 85 .4880 56 .914 174 .141 34 .138 11 .6301 
ALICE 1976 43 .8869 53 .411 128 .985 26 .438 9 .9085 
ALICE 1977 46 .7568 57 .007 120 .685 51 .053 9 .9137 
ALICE 1978 46 .0182 58 .478 144 .573 48 .304 9 .9282 
ALICE 1979 45 .1566 58 .906 165 .187 45 .303 9 .9427 
ALICE 1980 43 .7570 74 .400 177 .174 46 .291 9 .9570 
ALICE 1981 39 .7417 100 .925 188 .117 47 .529 9 .9711 
ALICE 1982 44 .1228 85 .790 198 .157 48 . 618 9 .9851 
ALICE 1983 43 .0124 66 .464 207 .206 57 .667 9 .9976 
ALICE 1984 44 .3781 69 .399 195 .503 65 . 601 10 . 0111 
ALICE 1985 45 .3621 76 .462 187 .921 63 .029 10 .0123 
ALICE 1986 46 .1474 55 .740 200 .150 138 .703 10 . 0204 
ALVIN 1976 57 .9766 40 .819 127 .594 16 .327 9 .5750 
ALVIN 1977 64 .7467 50 .333 118 .673 14 . 078 9 . 6254 
ALVIN 1978 70 .5417 50 .847 112 .206 12 .687 9 .6486 
ALVIN 1979 78 .2450 52 .440 111 .779 10 .817 9 .6803 
ALVIN 1980 96 .1353 54 .547 98 .219 9 .505 9 .7120 
ALVIN 1981 97 .485 48 .7115 116 .316 10 .073 9 .7351 
ALVIN 1982 102 .973 53 .3544 122 .486 9 .249 9 .7585 
ALVIN 1983 93 .648 53 .3038 154 .754 22 .732 9 .7913 
ALVIN 1984 89 .453 53 .7240 150 .990 22 .135 9 .8147 
ALVIN 1985 94 .358 51 .1936 141 .414 20 .742 9 .8416 
ALVIN 1986 112 .186 47 .5890 202 .741 56 .204 9 .8732 

WICHITA 1982 76 .820 62 .1483 154 .598 44 .288 11 .4904 
WICHITA 1983 87 .415 55 .4198 163 .956 46 . 992 11 .5085 
WICHITA 1984 96 .374 58 .4326 188 .632 41 .5019 11 .5019 
WICHITA 1985 94 .783 59 .6421 191 .509 38 .307 11 .5071 
WICHITA 1986 95 .806 55 .1501 193 .568 25 . 086 11 . 1230 
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i = 1 n 

T = 1 12. 

For all observations, the matrix form is represented as follows: 

or 

Y = 

y XB + E (3) 

/11 *111 *211 *311 
xk11 e i i 

y12 *112 *212 *312 
Xk12 e i 2 

i 1 I 1 1 1 

yir *11T x 2 i r *31T 
Xk1T € 1 T 

y2i *121 *221 *321 Xk21 P i € 21 

y22 *122 *222 *322 Xk22 P 2 € 22 

i x = 1 I 1 I B = P 3 E = 1 

YZT *127" * 2 2 r *32 T Xk2T I 6 2 T 

1 I 1 1 i h i 

YNI *1N1 * 2 N1 X3N1 "" XKN1 eN1 

yN2 X^N2 * 2 A/2 * 3 A/2 XkN2 eN2 

{ I I i I I 

YNT *i/vr *2A/r *3A/r XKNT ENT 

Equation 3 is, in fact, the same as the standard linear regression 

equation. The only difference is that the assumptions of the standard linear 

equation are violated when OLS is used to estimate the parameters of a PCT 

model. The result would suffer from all sorts of contamination, including 

heteroscedasticity, serial correlation, and contemporaneous correlation. Their 
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presence renders estimates that are biased and inefficient. An alternative 

estimation procedure must be used to estimate the PCT model to avoid violating 

the general linear model's assumptions. 

In the absence of heteroscedasticity, contemporaneous correlation, and 

serial correlation (auto-correlation), the expected value of ee' or E(ee') takes the 

form 

E(ee) a2l = Q (4) 

In matrix form, equation 4 can be written as 

-11 

" 1 2 

E13 

I 

I 

LNT 

€ 11 € 12 C13 
1NT\ ~ °2I 

This gives a symmetric matrix as follows 

^(e1l) ^(eHe22) ^(eHei3) 

®(ei2eil) ^(e12) ^(ei2ei3) 

E(4T) 

a2! 

E(e2
it) on the diagonal is equal to the variance of e it or var(e i t) and E(e jse i t) 

is the covariance of ejs and eit 0 * I and s * t). Therefore, the above matrix can 
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be written in a new form 

vat{eu) cov{ene2J coKe^e^) 

cov{eA2eu) var{e*2) cov{e,2e,3) 

var{eNT) 

= a2/ . 

According to the assumptions of the general linear model, variances of the 

diagonal elements, var(e2
it), are constant and the diagonal covariance of eit is 

zero. Algebraically, a matrix that reflects these assumptions can be written as 

follows 

a2 0 0 0 0 0 0 

0 a2 0 0 0 0 0 

0 a 

= a 

1 0 0 0 0 0 0 

0 1 0 0 0 0 0 

0 . . 1 

a2/ 

a2 is the variance of the residuals of the model. I is the identity matrix. 

This is a double assumption for a general linear model, namely 

1. the distribution of the disturbances has the same variance (a2), and 

2. all disturbances are pair-wise uncorrelated. 

The first assumption is referred to as homoscedasticity. When variances 

are unequal, the residuals possess heteroscedasticity. The second assumption 

implies that the error terms should be free of any correlation, including serial 

correlation and contemporaneous correlation. 

When a PCT research design is used, it must be expected that the above 
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assumptions are not met. PCT is assumed to have the following characteristics. 

1. Heteroscedasticity, E(e2
it) = a\ This means that the error variances 

vary across cross-sections or cities. Each city has its own unique variance. 

2. E(e]seif) * 0 (j * I and s = t). This is called contemporaneous 

covariance. This occurs when there is correlation among observations 

measured at the same time period but different cross-sections. PCT data sets 

typically possess contemporaneous correlation. For example, most cities in 

Texas experienced an economic downturn during the 1980s because of the 

collapse of oil prices. But the effect will vary among cities depending on their 

dependence on this sector of the economy. 

3. Autocorrelation, E(ejseit) * 0 (s # t and j = I). This is a situation when the 

current error term correlates with the previous error terms, especially in the same 

cross-section. This is usually the case for time series data. There is no 

exception for the data used in this paper because PCT is a combination of time 

series and cross-sectional observations. For example, the best predictor of the 

bond rating variable is the rating from the previous bond issue. It is unusual for a 

city's bond rating to jump two or more grades at a time. Most of the time, a city's 

bond rating remains the same. 

The violation of the above assumptions, specifically the heteroscedasticity 

and contemporaneous correlation, makes OLS estimation an inappropriate 

estimation technique for PCT data. However, OLS estimation of the PCT model 

still gives the linear unbiased estimate of beta (P). This can be proven by the 

following equations. 
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From Equation 3, the general linear model is written as follows: 

y = Xp + 6 (5) 

The least squares principle chooses the beta coefficients that minimize 

the sum of the squared residuals and result in the mean of the residual equal to 

zero (E(e)=0). From this constraint, the formula to calculate p can be written as 

follows: 

b = (x 'x jVy . (6) 

By substituting the value of y in equation 6 with the value of y from 

equation 5, the new equations can be written as follows: 

b = (x'x^x^xp + e) 
= (x'xy^x'x)P + {x'xy^x'e. (7) 

(x'x)1 and (x'x) cancel each other out, resulting in the following: 

b = p + {x'x)^x'e. (8) 

Taking expectation on both sides, gives the following equations: 

E{b) = E(P) + £[(x7x)Ve] 
= E(P) + (x'x)x'E{e). (9) 

As mentioned above, one principle in estimating beta coefficients is 

constraining the mean of the residuals to equal zero, or E(e)=0. Therefore, 
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Equation 9 can be rewritten as follows: 

E(b) = E(p) (10) 

Equation 10 shows that OLS gives an unbiased estimation of the beta 

coefficients. The computation of the regression coefficients does not use 

residuals as part of the calculation (equation). Even though E(ee') is not equal to 

o21 in the PCT model, it does not have any part in deriving the value of the 

regression coefficients. 

The problem using OLS with PCT data does not lie in the estimation of 

the beta or regression coefficients, but in estimating the variance of those beta 

coefficients. The variance of the beta coefficients is used to compute the 

standard errors, which in turn is used to arrive at the significance levels of the 

beta coefficients. When E(ee') is different from o21, OLS mis-estimates the 

standard errors. Mis-estimation results in an incorrect conclusion about the 

significance of the estimated parameters. The following equations illustrate what 

happens when OLS is used to estimate the normal equation or when the 

residuals satisfy the assumption E(ee')=o2l. 

From Equation 8, the beta coefficients can be calculated using the 

following formula: 

b = p + (x'xy^x'e 
b - p = (x'xy^x'e. (11) 

The variance matrix of b is given by the following equation: 
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vai[b) = E[(b - m - P)1-

By substituting the value of b-p from Equation 11 the new relationship is 

as follows: 

vat{b) = E[((x/x)"1x/e)((x/x)~1x/e)/j 
= [(x/x)""1x/ee/x(x/x)'"'1]. (12) 

In a normal OLS model that meets all the requirements of the general 

linear assumptions, or E(ee')=o2l, Equation 12 takes a new form, without the 

expectation signs, as follows:. 

varifi) = {x'x)'[x/a2lx(x,x)\ 

Since o2 is a constant and the identity matrix I maybe suppressed at will, 

var(b) assumes a new form as follows: 

var{b) = o2{x/x)~'[x'x(x'x)\ 

A shorter formula of var(b) can be written below since x'x and (x'x)"1 cancel 

out each other: 

varfjb) = a2{x'xy\ (13) 

The elements of the main diagonal of Equation 13 are the variances of the 

beta coefficients. The standard errors of the beta coefficients are simply the 

square root of the diagonal elements. 
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In the case of heteroscedasticity, the above argument does not apply. 

The variance and covariance matrix of the beta coefficients is not represented by 

Equation 13, but rather by Equation 12. Equation 13 implies that the model has 

a constant variance of the residuals and it is represented by the constant term, 

a2. On the contrary, variances of the residual in the PCT model vary across-

cross sections or even across time. Thus, the conventional formula o2(x'x)"1 no 

longer measures the sampling variances of the beta coefficients. Any 

application is potentially misleading and invalid (Johnston 1989, 291). 

There are several approaches that can be used with the PCT data set. 

Each model has its own underlining assumptions, which depends largely on the 

level of violation of the general linear assumptions. Basically, most PCT models 

are designed to capture and extract time and unit-specific variances from the 

residuals. 

The next three sections discuss alternative algorithms to estimate the 

parameters of PCT data. The first one is a very simple variation of the OLS 

model. This easy-to-understand model is the least square dummy variables 

model (LSDV). The second model is the error components model. The last 

model is the panel robust standard errors (PRSE) estimation procedure. 

Least Square Dummy Variables Model (LSDV) 

LSDV is a model in which cross-sectional and temporal effects can be 

captured by specifying a different intercept for each cross-sectional unit and time 

period. The differences in intercepts are modeled using dummy variables. The 
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dummy variable model is often used because it is possible to write each 

observation as a function of dummy variables and the exogenous variables. 

Each observation can be represented by the following equation: 

yjt
 = a + ^PlPi + ^02Pt + ^ Pk^(k-2)it + eit ' 

/=1 M k=3 

where i = 1 N; t = 1 T; k = 3 K. 

N in this case is the total number of cross-sections. T is the number of 

time periods observed. K is the number of independent variables in the model 

minus 2 and excluding the dummy variables, p^ represents the coefficient for 

the ith cross-sectional unit. represents the coefficient of the observation at 

time t. Pn and p2t are actually two constants because D, and Dt are dummy 

variables and are coded as 0 and 1 as the following. 

1 if i = 1 
D; = 

0 if i * 1 

P = 
1 if t = 1 

0 if t * 1 

For example, for data set of three cities and two time periods, the first 

observation is decomposed into the following equations: 
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y n - a + + p12*0 + P13*0 + P21*1 + 022*0 + S p ^ . ^ + e/f 
k=3 (k~2)lt 

K 
a + p „ + p21 + s p ^ . 2 ) t f + e/r (15) 

k—3 

The first three terms of Equation 15 are constants. Together they form a 

new intercept. The least squares dummy variable model captures the effects of 

units and time in p^ and p2t. Each cross-section has the same value for p1i. 

Also, Pa would be constant for the same time period. From this a new intercept 

at the itth observation can be written as a combination of the sum of the beta 

coefficients for the unit effects ( p j , time effects (P2t), and the original intercept 

(a): 

lit = a + jj, + Xf (16) 

lit is the intercept at observation it. a is the original intercept. ^ 

represents the cross sectional-effects of unit I. It is the beta coefficient of the 

dummy variable at unit I (same as p^). A,t is the time-specific effects at time t 

(same as p2f). LSDV model assumes the effects of city and time are fixed. They 

do not change value within the same unit and time ( For example, p1( and pa 

retain their values for each city and time period, respectively). 

Although the LSDV model is a simple deviation from OLS and very easy 

to apply, it has several problems. Stimson (1985) points out the following 

problems: 

1. LSDV is likely to inflate coefficient estimates of the dummy variables. 
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When the between unit or the between time point variance is large, LSDV 

assigns much of it to the beta coefficients of the dummy variables. This means 

that the coefficients of exogenous variables other than the dummy variables tend 

to be underestimated by the LSDV model. The consequence is that LSDV 

reduces the importance of the other explanatory variables. 

2. LSDV loses a large number of degrees of freedom when the data set 

consists of a large number of units and time points. For example, a model with 

50 cross-sections, 12 time points, and 6 exogenous variables, would have a total 

of 66 explanatory variables. This leads to the next problem. 

3. The beta coefficients of the dummy variables are often uninterpretable, 

especially when there are a large number of them. 

4. Dummy variables in the LSDV model often suffer from multicollinearity 

among themselves. The reason is that dummy variables are coded with 0 and 1. 

If one dummy variable has the value of 1, all others will be 0. This means that if 

one dummy variable is increased to 1, the rest will be reduced to 0. 

These difficulties have prompted researchers to explore alternative 

algorithms to analyze PCT data. A viable alternative is the error components 

model, which is the subject of the next section. 

Error Components Model 

The error components model, or generalized least square (GLS), is 

commonly used to correct the error process arising from using OLS on serially 

correlated residuals. GLS generally breaks down the residuals into a process 
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that yields true white noise. 

The crucial difference between the LSDV and error component model is 

that the intercept in the error component model is treated as a random variable 

rather than as a fixed value. The intercept of the error component model can be 

written as the following: 

I it = a + |j;- + . (17) 

This is where the individual effect p, is randomly distributed with a mean of 

0 or E(|jj)=0. Its variance is equal to o2
M or E(n2

i)=var(pi)=o2
lJ. The time effect At 

is also a random variable with a mean of 0 or E(At)=0 and the variance is X\ or 

E(A2
t)=var(A,)=o\. It is further assumed that E(|ji|jj)=0 if l*j and E(A,tAs) is also 

equal to 0, if t*s. Each observation, therefore, can be written as the following 

equation: 

K 
yit = a + + m;. + X + eit . (18) 

k= 1 

This is where a is the constant intercept, pk is the explanatory variable, 

and eit meets all the assumptions of the general linear model. It is not an 

accident that the intercept in Equation 17 is the exact replication of that in 

Equation 16 in the LSDV model. Though these two equations look the same, the 

intercept represents something different. In the dummy variable model, \i-t and A, 

are fixed whereas y, and Xt in the error component model are a sample of 

random variables drawn from a population (Judge, Hill, Griffiths, Liitkepohl, and 
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Lee 1988, 489). The error components model regards p, and Xt as two new 

random variables that affect the dependent variable. They are derived from 

mathmatical manipulation rather than a result of adding dummy variables to the 

model. 

Another interesting point about Equation 18 is that the last three 

components (W + A, + eit) constitute the error in the regular OLS model. It is 

obvious that the residuals in the OLS model can still be partitioned into and At. 

This is the reason why OLS is unsuitable for use with PCT data. Some of the 

variances in the residuals can still be accounted for, that is, it is not pure white 

noise. The presence of p, and Xt results in E(ee')*o2l in the OLS model. |j, and At 

are parts of the error term in the OLS model, which Stimson refers to as 

"Ignorance" (Stimson 1985, 923). It is the part that is ignored when OLS is used 

to estimate the PCT data without considering unit and time effects. 

The problem with using GLS or the error components model is that it 

assumes the error process is known and can be broken down into unit- and time-

specific components. The result of doing this is a very small variance of the 

errors. This causes the estimates of the standard errors of the estimated 

parameters to be smaller than is truly the case. The underestimation of the error 

variance often leads to overstating the level of confidence in the beta 

coefficients. 

Beck and Katz (1994) did a study on the overconfidence introduced by 

GLS. Using Monte Carlo simulations, they showed that the overconfidence 

introduced by using GLS on PCT data can be as much as 50 to 300 percent. As 
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an alternative, they introduced a new and simple method for estimating the PCT 

data called the panel robust standard errors (PRSE) process. 

Panel Robust Standard Errors (PRSE) 

As shown earlier, OLS estimation of the coefficients is unbiased, even 

under the condition of heteroscedasticity. PRSE uses OLS to estimate the beta 

coefficients. The residuals from OLS are then used to estimate the standard 

errors of the coefficients. To do this, Beck and Katz (1994) use the original 

formula of the covariance matrix of the beta coefficients: 

(x'xJ^x'QxXx'x)1. (19) 

Q is an NT * NT matrix of the residuals and is estimated using the 

following formula: 

Q = (~~) ® • (20) 

The symbol ® is the Kronecker or direct product, e is a T by N matrix of 

the OLS residuals. IT is an identity matrix of T by T. By replacing Q in Equation 

19 with the one in Equation 20, the standard errors of the beta coefficients are 

the square root of the diagonal elements of the following matrix. 

(x/x)"1|x/(4p®/T)x|(x/x)"1 (21) 
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The algorithm used by Beck and Katz to estimate Q is based on White's 

heteroscedasticity consistent covariance matrix. They argue that 

White's method is based on the observation that if we know the true 
covariance matrix of the errors, Q, we could compute the covariance 
matrix of the beta coefficients (using Equation 19). White shows that 
under very general conditions, conditions usually met for cross-national 
panel data, the probability limit of this term is unaffected if we replace Q 
by its data realization even though this data realization is not in any sense 
a good estimation of Q. The data realization of Q is constructed from any 
set of residuals based on a model whose parameters are consistently 
estimated. Since OLS yields consistent estimates of the beta coefficients 
(shown previously), even in the presence of contemporaneously 
correlated errors, the OLS residuals from this estimation can be used to 
estimate PRSE (Beck and Katz 1994, 5). 

The only requirement for using PRSE is that the residuals from the OLS 

model must be free of serial correlation or temporal dependence. Residuals with 

serial correlation can still be used to compute a robust covariance matrix, but it 

requires a complex computation. Beck and Katz provide the guideline for using 

PRSE: 

Cross-national panel analysts should proceed by first examining the 
temporal properties of their data. This can be done,... with lagged 
dependent variables,... or by transforming the data to eliminate serial 
correlation of the errors. Once the dynamics are accounted for, or 
transformed away, cross-national analysis can estimate model 
parameters by ordinary least squares. Standard errors should be 
calculated using panel robust standard errors (Beck and Katz 1994, 
29). 

Because PRSE is a new data analysis technique for PCT data, there is no 

established statistical program that can calculate the standard errors using this 

approach directly. PRSE requires programming software that has the capability 

to calculate OLS and output the residuals to a subsequent process. The 

program must also have matrix-processing capability in order to accommodate 
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the PRSE algorithm. 

The most important component of the PRSE matrix is ((e'e) / T) ® lT 

because it is the data realization of E(ee') or Q. This part of the matrix accounts 

for the presence of heteroscedasticity and contemporaneous correlation in PCT 

data. The following example illustrates how this component of the matrix is 

computed and how it accounts for heteroscedasticity and contemporaneous 

correlation. 

Suppose that PRSE is used to calculate the standard errors of a model 

that contains a sample of three cities (c^ c2, and c3) observed at two consecutive 

years and t2). First, OLS is used to estimate the regression coefficients of the 

model. Then a vector of residuals from the model has to be checked for serial 

correlation before one can proceed to the next step. If the check fails to prove 

that the residuals assume a white noise process, the data must be transformed 

to eliminate the serial correlation of the disturbances. Beck and Katz 

recommend the easiest way to do this is to include the lagged dependent 

variable in the regression (sometimes an autoregressive process, AR(n), is 

used). Once the residuals are free of serial correlation, the next step is to use 

the residuals in the computation of the PRSE standard errors. 

A vector of the uncorrelated residuals from the model is a NT by 1 matrix 

that looks like the following. 
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Citi 1 

Cit2 4 

c2ti 2 

O
 

ro 5 

C3̂ 1 3 

CM 
"*~co 
o 6 

c denotes city and t represents the year observed. The numbers to the 

right are the residuals associated with the city and year on the left. For example, 

1 is the residual of the city 1 and year 1. The vector of the residuals is then 

transformed from a NT by 1 matrix into a T by N matrix before it can enter the 

formula. The transformed residual matrix (e) takes the following form. 

c2 c3 

ti 

t, 

1 

4 

2 

5 

3 

6 

e transpose (e1) would be written in the following form. 

t, ti 

1 

2 

3 

l2 

4 

5 

6 

The product of e'e is represented by the following matrix. 
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e'e 

17 22 27 

22 29 36 

27 

CD
 

CO
 45 

The Q matrix with the heteroscedasticity and contemporaneous correlation 

can be written as follows: 

e'e 
— ® / r = — 

T T T 

"17 22 27" 

22 29 36 

27 36 45 

1 0 

0 1 

The symbol ® denotes the Kronecker product or direct product. The result 

of the Kronecker production is a new matrix with a new dimension. The number 

of rows in the new matrix equals the product of the number of rows in the original 

matrices. Likewise, the number of columns in the new matrix equals the product 

of the number of rows in the original matrices. Using the example above, the 

new matrix would have 6 (3*2) rows and 6 (3*2) columns. This is because the 

e'e is a 3 by 3 matrix. The identity matrix lT is 2 by 2. The result of the above 

matrix solution can be written in the following form: 

Cit, Cit2 c2ti c2t2 C3̂ 1 c3t2 

Cit, 17 0 22 0 27 0 

Cit2 0 17 0 22 0 27 

c2ti 22 0 29 0 36 0 

c2t2 0 22 0 29 0 36 
C3*1 27 0 36 0 45 0 

^ 2 0 27 0 36 0 45 

1/T 
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The above matrix is the variance-covariance matrix of the residuals (Q). If 

the Q had not been contaminated by heteroscedasticity and contemporaneous 

variance, it would have assumed a diagonal matrix. The diagonal elements 

would have the same value, which was the variance of the residuals. On the 

contrary, when the data set is a pooled cross-sectional time series, the Q will 

look similar to the matrix above. When PRSE is used with the PCT data, the 

model allows Q to reflect the fact that the errors have suffered from 

heteroscedasticity and contemporaneous variance. 

Evidence of heteroscedasticity can be seen in the above matrix by 

observing that the diagonal elements have different variances. The first city in 

the sample data set has its unique variance equal to 17, which is different from 

the second city and the third city, which have variances of 29 and 45, 

respectively. The appearance of the zero elements in the matrix indicates that 

there is no serial correlation within each city. This means that the residuals 

associated with ^ and t2 within the same city are uncorrelated. 

For example, the correlation of c1t1 and c ^ is zero. The values of the off 

diagonal elements (22, 27, and 36) indicate contemporaneous variances. This 

means that cities observed at the same time point share some common and 

unmeasurable characteristics. For example, it is not unusual to assume that the 

overall status of the state's economy affects its member cities' economy. The 

cities' economy fluctuates up and down together, especially in a state where 

wealth is dependent on common resources. In Texas, crude oil plays a key role 

in the state's economy. When the price of crude oil collapsed in 1986, 
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unemployment increased, the state treasury lost income from the oil industry, 

and revenue from sales tax decreased. The consequence is that almost every 

city in Texas experienced some financial difficulties during this period. Although 

some of these common characteristics cannot be clearly distinguished, they are 

embedded as part of the variance of the residuals. A good PCT model should 

account for this relationship. From the above example, PRSE clearly shows that 

it takes this possibility into account. 

SAS was selected as the statistical program to analyze PCT data 

because, first, it has the ability to export the residuals from the OLS, which are 

used to estimate the beta coefficients, and, second, the residuals can be directly 

manipulated using SAS matrix programming language to calculate the PRSE 

standard errors. 

Two Stage Least Squares Regression 

In addition to the PRSE technique, an additional statistical technique is 

necessary for studying the effects of bond rating on the willingness to borrow 

capital. The approach to the proposed study allows two dependent variables to 

be reciprocally related. The research design that has this characteristic is 

referred to as a nonrecursive causal model. 

A typical nonrecursive model contains a system of equations. The 

uniqueness of this system of equations is that a dependent variable in one 

equation is another equation's independent variable. In the situation such as 

this, ordinary regression analysis would produce inconsistent results. The 
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reason is that the independent variable, which is also the dependent variable in 

the other equation, correlates with the error component of the model. For 

example, consider the following two equation systems: 

y, = a1 + bAy2 + + e1 (22) 

y2 = a2 + Vl + ^2^2 + ^2" (^3) 

In Equation 23, y2 (a dependent or endogenous variable) is a function of 

y1f which by Equation 22 is a function of Therefore, y2is a function of e1 in 

Equation 22. Likewise, y1 is a function of e2 in Equation 23. 

In this situation when the exogenous variables and the disturbances are 

correlated, OLS estimation produces biased beta coefficients. The following 

equation shows the inappropriateness of using OLS to estimate the model where 

the exogenous variables are correlated with the errors. 

y = px + e (24) 

Multiplying x through Equation 24, thus lets that equation be rewritten as 

following: 

xy = px2 + xe. (25) 

Taking the expectations of both sides yields the following matrix: 

E(xy) = p*E(x2) + E(xe). (26) 

But E(xy)=cov(x,y), E(x2)=var(x), and E(xe)=cov(x,e). Equation 26, 
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therefore, can be written as follows: 

cov(x,y) = p * var{x) + cov(x,e) 
p = cov(x>rt ~ cov{x,e) 

var{x) 
p = cov(x,y) _ covjx,e) ^ 

vat{x) var{x) 

Equation 27 shows that the beta coefficient is a function of two 

covariances. On the contrary, the correct formula for an unbiased estimate of p 

contains only the first portion of the righthand side of Equation 27, 

cov(x,y)/var(x). This means that cov(x,e) equals zero. When x and e are 

correlated, p would be biased and a portion of it is sensitive to the cov(x,e) 

component. 

One solution to this problem is to replace y1 and y2 on the righthand sides 

of Equations 22 and 23 with new variables. The new variables that would 

replace y1 and y2 should have two important properties. First, they must be 

similar to y1 and y2 respectively. Second, they must not be correlated with the 

error terms e, and e2 respectively. The most common replacement for y1 and y2 

are their predicted values. This can be achieved by estimating the predicted 

values of y1 and y2 through a preliminary stage. The first stage is sometimes 

called instrumental regression. An instrumental regression is a regression of the 

dependent regressor on a set of instrumental variables. The choice of 

instrumental variables are those that is not influenced by other variables in the 

model but rather influencing them. Using this criterion, the choice of 

instrumental variables is clear-all exogenous variables in the models are 
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included. This is because an exogenous variable only influences other variables. 

From Equations 22 and 23, all the x variables would be good candidates for the 

instrumental variables because they influence y, and y2, not the opposite. 

Instrumental variables may or may not be a part of the equations, but they 

must be independent of other variables in the equations. To assure the similarity 

to the original dependent variables, the lagged variables of y1 and y2 are often 

used in the first stage. 

In the second stage, the predicted values of y1 and y2 then replace the 

original values of y, and y2 in Equations 22 and 23. Thus, the new equations are 

written as follows: 

Y\ = a i + bA + c i x i + e i (28) 
y2 = a2 + + c2x2 + e2. (29) 

The above method is known as two-stage least squares regression 

(2SLS). The first stage finds a replacement for the endogenous variables using 

the instrumental variables. Usually the replacement variables are the predicted 

values of the endogenous variables. These predicted values from the first stage 

are then entered into models in the second stage. OLS is normally used to 

estimate both the predicted values and the final parameters on the second 

stage. 

For the data analysis, this dissertation uses 2SLS to estimate the beta 

coefficients of the independent variable and PRSE to estimate the standard 

errors of the coefficients. These two statistical procedures complement each 
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other in that OLS is used in both procedures. The residuals from 2SLS can be 

input directly into a matrix that is used by PRSE. 
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CHAPTER 4 

BUILDING AND TESTING THE MODELS 

A total of 92 of the largest cities in Texas is included in this study. All 

variables are observed on an annual basis for the period 1975 to 1986. An 

assumption about choosing cities from Texas must be made. By selecting cities 

from Texas, this study controls for the influence of geographic differences. 

According to Hendershott and Kidwell (1978), Cluff and Farnham (1982, 1984, 

and 1985), and Moon and Stotsky (1993), the municipal bond market is 

segmented. Geographic variables in their studies are found to be significant 

determinants of both the rating process and the cost of debt. Moon and Stotsky 

give two reasons why geographic differences in the bond rating process exist. 

First, it may be that municipal management practices vary systematically by 

regions owing to differences in the political, social, or economic climates. 

Second, business cycles within a region tend to fluctuate together (Moon and 

Stotsky 1990, 33), which affects the demand for debt, especially that issued by 

smaller local governments. 

Two models are developed for this study: a rating model and a 

willingness to issue debt model. The rating model empirically analyzes the 

factors that determine the bond rating process. For the willingness to issue debt 

model, in addition to the factors determining the willingness to issue debt, the 

91 
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model also incorporates factors affecting the rating decision in the equation. The 

integration of the rating model into the willingness to issue debt is necessary 

because this study is interested in the relationship of bond rating to the 

willingness to issue debt. Because of the interrelationship among the variables 

used in these models, an integrated model is a better representation of the effect 

of bond ratings on an issuer's willingness to issue debt. 

Building the Bond Rating Model 

For the bond rating model, the dependent variable is Moody's general 

obligation bond rating for the 92 cities in the sample and is coded as Aaa = 4, 

Aa = 3, A =2, and Baa = 1. Ratings between grades, such as Aa-1, A-1, and 

Baa-1, are coded in .5 increments, e.g. 2.5 for an A-1 rating. Moody's ratings 

are used because Moody's Investor Services is the most widely recognized 

source of ratings among issuers and investors. All 92 issuers in this study have 

a Moody's rating. 

The ratings, which are on an ordinal scale, reflect the issuer's credit 

worthiness. It is a judgment by the rating agency of a government's willingness 

and ability to repay its debt obligations. According to Lamb and Rappaport 

(1980), a rating measures the probability of the timely repayment of principal and 

interest. To the investors in municipal bonds, a rating is a concise measure of 

credit risk and an objective and independent appraisal of the issuer's capacity to 

meet its debt obligations. 

The variables used to predict bond ratings are representative of the four 



93 

factors considered by the rating agencies when evaluating an issuer's credit 

worthiness. However, this study does not include all variables that the rating 

agencies allegedly use to make the rating decision. Only those variables that 

have been proven to be statistically significant in previous studies, particularly in 

the 1985 study by Cluff and Farnham, are included. 

Gross debt per capita is a proxy for the cumulative debt burden of a 

government. There are several considerations about the impact of debt on bond 

ratings. Outstanding general obligation debt reduces resources available for 

new projects and other community services because some of the issuer's 

revenues must be set aside for debt service. When it comes to meeting its 

obligations, a local government's primary task is to make certain that bond 

holders receive principal and interest payments when due. This includes a 

pledge that the issuer will use its full taxing powers to secure sufficient funds for 

payment. However, issuers' power to raise taxes has been curtailed during the 

last decade, particularly in states like California where voters have used the 

direct initiative to impose restrictions on local taxing powers. This suggests that 

higher levels of GO debt will lead to a lower bond rating, ceteris paribus. 

On the other hand, higher levels of GO debt indicate higher levels of 

economic activity. When GO debt is used to finance the construction of water 

and sewer systems, new roads, and schools (particularly in rapidly growing 

communities), debt is viewed as a positive factor by the municipal bond analyst. 

There is a greater chance that cities that have invested heavily in infrastructure 

will experience higher levels of economic growth in the future. Farnham and 
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Cluff (1985) point out that gross debt per capita is one measure of a community's 

debt history. A city that is able to maintain a high level of debt is an indicator of 

excellent debt management practices. Therefore, the direction of the influence 

debt per capita on the bond rating in this scenario is positive. This view was 

supported by their studies (Cluff and Farnham 1982, 1984, and 1985). The 

positive effect of gross debt per capita is expected in this dissertation because 

debt is a sign of growth, especially in Texas where most cities are relatively 

young and expanding. 

Several variables are used as indicators of the economic factor. This 

factor indicates the issuers' economic vitality and their long-term ability to honor 

debt obligations. The state of the economy reveals the capacity of existing 

revenue sources to provide sufficient funds and also the demand for 

expenditures by the bond issuer. A strong economic base demonstrates the 

issuer's ability to pay its long-term debts. 

To account for economic conditions, five variables are included in the 

rating model. The first three variables represent the economic base of a 

community: total assessed value per capita1, income per capita, and the size of 

the population in thousands. Total assessed value per capita, which is the 

source of property tax revenue and the revenue used as collateral for locally 

issued GO bonds, is expected to have a positive effect on the bond rating. This 

is because total assessed value per capita represents a community's taxable 

wealth. Population may reflect a local government's capacity to repay debt, 

especially among these 92 cities where larger municipalities are associated with 



95 

stronger economies. However, a large population size can also create fiscal 

stress for local governments, possibly by straining the infrastructure and the 

ability of governments to meet community needs. Thus, the impact of 

population size is uncertain. Higher levels of per capita income is another 

measure of the economic base and is expected to have a positive impact on 

bond ratings. 

In addition to the above economic variables, two more are used to control 

for the potential financial drain on a city's treasury. The rating agencies view 

these variables as negative factors in their evaluation of credit worthiness. 

These variables are the age of the housing stock, measured in terms of the 

median year of housing construction, and the growth rate in population. The 

effect of the housing variable is uncertain. An older housing stock is often 

associated with an older and declining municipal infrastructure. Thus, it is 

expected to have a negative effect on bond ratings. On the other hand, Cluff 

and Farnham (1985) found this variable to have a positive effect on bond ratings. 

They reasoned that an old housing stock was associated with less demand upon 

the city's treasury because most of the desired infrastructure for the city was 

already in place. Thus, old housing stock positively affects bond ratings. The 

median for housing construction is measured as the fiftieth percentile of the year 

housing was built (the higher value of this variable means the relatively newer 

the housing stock compared to other cities). 

Population growth is expected to have a negative impact on bond ratings. 

This is because population growth generates demands for new services, new 
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housing, and new jobs that may exceed the city's financial capacity to cope. 

Population growth, or the change in population variable, is calculated by the 

current year population as the percentage of last year's population. 

This study uses three variables to account for the financial or revenue 

factor. These variables are total revenue per capita, percent revenue change or 

revenue growth, and per capita sales tax receipts. Revenue per capita and the 

growth rate in revenue collections are expected to have positive effects on bond 

ratings. This may be the case for the revenue growth variable. However, 

increases in the total revenue per capita may be the result of high existing tax 

rates that cities have imposed to finance a heavy debt burden. If this is the case, 

one would expect to find a negative correlation between total revenue per capita 

and bond ratings. 

A measure of per capita sales tax is included because of its contribution 

to the community's revenue efforts. Sales taxes increase revenue diversity by 

reducing dependency on the property tax. In fact, the sales tax per capita has a 

substitution effect on other revenues, particularly the property tax (Bland and 

Laosirirat 1995, 13). One possibility is that sales taxes result in a lower property 

tax burden for the community. One advantage of the sales tax is that it is shared 

not only by the property owners but also by nonresidents who participate in local 

retail activities. This includes patrons from adjacent communities. Because of 

the substitution effect for other taxes, per capita sales tax is expected to have a 

positive effect on bond ratings. 

This study uses two variables as proxies for the administrative factor. 
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These are forms of local government and the annual revenue collection rate. 

For the forms of government, most cities in Texas rely on the council-manager 

form. In this study, there are eight cities that use an alternative form. Six use a 

mayor-council form and the other two use the commission form of government. 

The importance of the form of local government is that it measures the 

level of professionalism in the administration of public services. A council-

manager government is generally recognized to rely more on professional 

administrators than the other types of city government (Inman, 1987). According 

to Waldo (1980), it is impossible for public administrators to separate politics 

(policy) from administration (implementation). While tension between these two 

roles is never resolved in a system of government that institutionalizes a 

separation of powers, a council-manager form of government balances these two 

elements by making the city manager responsible for the administrative arena 

and the council responsible for policy. The distinguishing feature is that the 

manager is a career civil servant who, while subservient to the council when it 

comes to policy making, shapes policy both on the design and implementation 

sides. In the meantime, the city manager assumes his/her position under the 

consent of the city council, which is elected by citizens. 

This division of labor between the council and the city manager is viewed 

favorably by the rating agencies. To operationalize this variable, this study 

codes form of government as a binary variable with a value of one for a council-

manager government. Mayor-council and commission forms of local 

governments are used as the reference group and are given a value of zero. 
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This variable is expected to have a positive effect on the bond rating variable. 

The property tax collection rate is the second variable used to measure 

the administrative factor. This variable reflects the degree of effectiveness, 

efficiency, and professionalism in local governments. Higher rates of tax 

collection indicate a well-managed and well-run government and thus is 

expected to have a positive effect on bond ratings. Figure 4.1 depicts the bond 

rating model showing the relationship of these variables on the city's GO rating. 

The Willingness to Issue Debt Model 

For the willingness to issue debt model, eight independent variables from 

the rating model (on the righthand side of Figure 4.1) plus the predicted bond 

rating from the rating model are included. Five additional independent variables, 

which are particular to this model, are added. The dependent variable, the 

issuer's willingness to issue debt, is the same variable as used in the rating 

model to measure per capita debt burden. The decision to use this 

measurement for the dependent variable is as follows. A city with a higher level 

of debt per capita is said to be more willing to accumulate debt than other cities 

with a lower level of debt per capita. The issuer's willingness to issue debt is 

measured as the outstanding per capita debt for each year in the study period. 

Thus, the amount of debt for a particular year may include the GO debt that was 

recently issued plus the outstanding balance of GO debt issued in previous 

years. The model is also designed to take into account the cumulative effects on 

the willingness to issue debt. This is done by including a lag of the dependent 
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variable in the model. Thus, one factor determining a city's willingness to issue 

debt is its past willingness to issue GO bonds. This methodology will be 

discussed in more detail later in the chapter. 

The need for infrastructure is represented by three predictors: total 

population size, population growth, and the median year of housing construction. 

Population size may have two opposite effects on the issuer's willingness to 

issue debt. Cities with a large population size have greater demands on 

community resources, which bring the threat of more rapid deterioration of the 

infrastructure (Henderson 1993, 8). There are more threats of environmental 

pollution in larger cities than smaller cities. Larger cities have more programs on 

environmental protection than most smaller cities. Larger cities have to spend 

more on landfill and recycling programs than smaller cities. Thus a large 

population size means more expenses for the cities, which may lead to more 

debt. 

On the contrary, large cities with a stable population size have a large tax 

base, which increases the revenue-raising ability of the city. In such an instance, 

a large population size is believed to have a negative effect on the willingness to 

issue debt because increases in revenue provide cities sufficient funds to meet 

needs. The total population size variable is measured by total population in 

thousands. 

Population change, on the other hand, may have a more definitive effect 

on the willingness to issue debt. More roads are needed along with expansion of 

the new water, power, and sewer systems. As the population increases, new 
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housing facilities, schools, and recreation are also needed. To operationalize 

population change, the current year population as a percentage of the previous 

year population is used. In order to account for a possible non-linear (U-shaped) 

relationship between per capita debt and population growth as discussed in 

Chapter 2, a quadratic function is used by including the square of population 

growth. The U-shaped relationship between the population growth and per 

capita debt postulates that cities are willing to issue more debt when they are 

experiencing either rapid growth or decline in population. A negative coefficient 

is expected for the population growth variable and a positive coefficient is 

anticipated for the square of population growth, which will yield a U-shaped 

relationship with the willingness to issue debt. 

The median year of housing construction measures the age of the 

housing stock. Older cities with a stable size have expenses to modernize and 

repair their infrastructure. Aging housing stock is assumed to have a negative 

effect on the willingness to issue debt. This is because the housing variable is 

observed as the median year that housing was built. The higher the values for 

this variable, the younger the city. Census data from 1980 are used for this 

variable; its value is held constant across all 11 years of the study period. 

Clearly, it is preferable to use observations that accurately reflect variations from 

year to year. Such an effort, however, is unnecessary for this variable because 

the variations in the age of the housing stock will be relatively small, especially 

as older housing is replaced with newer. 

Once the infrastructure needs are identified, the next task of the city is to 
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finance them. Three variables represent the revenue effort and capacity of cities 

to finance these needs: per capita assessed value, per capita total revenue, and 

revenue growth. These variables measure the financial capacity of the 

community. To finance capital needs, other factors held constant, cities with 

greater revenue capacity are less likely to borrow to meet the infrastructure 

requirements than cities with smaller revenue capacity. 

Total assessed value per capita is used to represent the potential revenue 

that the cities can raise to finance their capital projects in lieu of debt. Per capita 

total assessed value is expected to have a negative effect on the willingness to 

issue debt. 

Generally, high levels of per capita revenue should have a negative effect 

on the issuer's willingness to issue debt to the extent it reduces the need for a 

city to borrow. Current revenues can be used to finance capital improvement 

that otherwise would have been financed by debt. On the other hand, the 

already high existing revenue may prompt the use of more debt. Assuming the 

revenue is not already earmarked for debt service, higher per capita levels of 

revenue may stimulate the use of more debt as cities leverage their revenue 

raising capacity by stimulating even more economic development through the 

expansion of infrastructure. 

The effect of the revenue growth variable is also uncertain. Increases in 

revenue may be used to finance new debt, thereby leading to more debt. It is 

also possible that increases in revenues give cities greater capability to cope with 

infrastructure demands without issuing new debt. During revenue shortages, 
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cities do not commit themselves to major capital projects. For example, in 1995 

during the economic recovery, the city of Dallas proposed a so-called "pothole 

proposition" to the citizens of Dallas for approval. A lack of funds prevented the 

city from issuing new debt, even though the need was overwhelming. The result 

of the bond election was that the majority of the citizens of Dallas approved the 

bond proposition. The revenue growth variable is measured by the percent 

difference in current year per capita revenue to last year per capita revenue. 

The effect of sales taxes on willingness to issue debt is somewhat 

uncertain, too. First, a large amount of per capita sales tax receipts contributes 

to total revenue receipts. Other things being equal, cities with higher sales tax 

collection are less reliant on debt to finance public improvements. More sales 

tax revenue, as a result, reduces the city's willingness (need) to issue debt. On 

the other hand, sales tax revenue may increase the willingness to issue debt in 

the case of leveraging. The reason is that when cities want to attract new 

business to the area, particularly retail outlets and shopping centers, they build 

new roads, fire stations, sewer systems, and other improvements. They issue 

GO debt to finance the construction of these facilities, which leads to more debt. 

Once the facilities have been built, the cost to maintain these facilities is 

partially exported because patrons of the new retail outlets are not limited to local 

residents. These visitors make regular use of the city streets and other facilities 

and services. The movement in and out of the host city requires services that 

contribute to a large portion of the city's expenditures (Kasarda 1974, 147). The 

host city expects to get the payback from these expenses through sales tax 
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receipts and related taxes. General sales taxes per capita is expected to have a 

positive effect on an issuer's willingness to issue debt because of leveraging. 

Three measures are included to capture the cost of issuing debt: the 

demand for GO bonds, market interest rates, and the issuer's GO bond rating. 

The measure for local demand for tax-exempt bonds is per capita income 

because funds used to purchase bonds come from current household income. 

As mentioned in Chapter 2, the principal buyers of the municipal bonds, which 

are mostly small to medium sized issues, are individuals and local banks 

(Hendershott 1978, 340). Thus, communities with higher per capita personal 

income levels should have a greater demand for their bonds, other things being 

equal. In this situation, the issuers are more willing to issue debt if they know 

their debt will be quickly bought up. 

The second variable determining the cost of borrowing is market interest 

rates at the time of sale. When interest cost is high, cities will withhold selling 

bonds to raise needed capital. They will wait for more favorable interest rates 

before entering the market. This is because higher interest costs mean higher 

tax rates to finance debt. To operationalize the interest cost, this study uses the 

bond buyer index of 20 municipal bonds (BBI-20). The index is the most widely 

used weekly municipal bond index compiled by the Bond Buyer. The index is 

used as a guide by the municipal bond industry to establish trends in market 

interest rates. The BBI-20 reflects the true interest cost of issuing municipal debt 

because the index is composed of the actual cost of outstanding bonds for 

twenty state and local governments. 
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The last variable in the cost category is the bond rating variable, which 

was the dependent variable in the bond rating model. The effect of the bond 

rating variable on the issuer's willingness to issue debt is expected to be positive, 

ceteris paribus. The higher the rating, the lower the cost of issuing debt. A city 

with a higher rating, other things being equal, will take advantage of the lower 

borrowing costs by issuing more debt. 

The last factor influencing the issuer's willingness to issue debt is political 

ideology. Three dummy variables are used to represent four possible political 

ideologies among this sample of 92 communities: caretaker, growth, arbiter and 

consumption communities. Dummy variables are used to represent these 

varying political environments. Caretaker communities are the omitted category. 

As discussed in the previous chapter, types of ideology are functions of revenue 

effort and revenue capacity. Revenue effort is measured as per capita revenue. 

Similarly, per capita assessed value is used as an indicator of revenue capacity. 

The rules of coding these dummy variables are as follows: 

1) CARETAKER is used as the referent ideology. That is, when the 

values of GROWTH, ARBITER, and CONSUMPTION are 0, a caretaker 

community is expected to have the lowest level of per capita debt. A caretaker 

community's revenue effort and revenue capacity are both below the median for 

the 92 cities in this sample. 

2) GROWTH=1 when revenue per capita (revenue effort) falls below the 

median value while per capita total assessed value (revenue capacity) rises 

above the median, otherwise GROWTH=C>. The GROWTH variable is expected 
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to have a negative relation with the willingness to issue debt variable. This is 

because, despite the capacity to raise its revenue for debt financing, a growth 

community refuses to do so in order to keep its revenue effort low on the 

assumption that this promotes a more favorable business environment. 

3) ARBITER=1 when revenue per capita (revenue effort) is above the 

median but per capita total assessed value (revenue capacity) falls below the 

median, otherwise, ARBITER=0. The ARBITER variable is expected to have a 

positive relationship with respect to the willingness to issue debt compared to the 

caretaker and growth communities. 

4) CONSUMPTIONS when both revenue per capita (revenue effort) and 

per capita total assessed value (revenue capacity) are above the median values, 

otherwise CONSUMPTIONS. The consumption dummy variable is expected to 

have the highest positive coefficient compared to the other dummy variables. 

The GROWTH community has an appetite to spend and it has the capacity to do 

so. 

Figure 4.2 displays the willingness to issue debt model. The bond rating 

model is integrated into this model. This is because both models share several 

independent variables. Variables on the righthand side are independent 

variables that the two models share. Variables to the lefthand side of the figure 

represent those factors that are unique to this model. Two dependent variables 

in the middle of the figure also act as determinants for each other. 

By combining these two models, one can look at the direct and indirect 

effects of these common independent variables on the issuer's willingness to 
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issue debt. The indirect effects are those that indirectly affect the willingness to 

issue debt through their direct effects on bond rating. Without taking these 

indirect effects into consideration, one would underestimate the impact of these 

independent variables on the issuer's willingness to issue debt. The 

underestimation occurs when a portion of the impact, which is mediated by the 

bond rating variable, is ignored. For example, the effect of the total assessed 

value per capita on the willingness to issue debt is the coefficient of the total 

assessed value per capita plus the product of the coefficient of the total 

assessed value per capita on bond rating and the coefficient of the bond rating 

variable on the issuer's willingness to issue debt. 

The model in Figure 4.2 represents a complete approach to the entire 

relationship of the variables in the model that accounts for both direct and 

indirect effects. The model also reflects a nonrecursive regression model in 

which there is a two-way relationship in one of the dependent variable pairs 

(Bond Rating * Per Capita Debt). The entire system of the relationships in 

Figure 4.2 can be written as 

Yl = a l + Y21.K2 + Pl1*1 + p21*2 + 031*3 
+ P41*4 + P51*5 + P61*6 + P71*7 
+ P81*8 + P91*9 + Pl0,1*10 + 61 (4-1) 

y2 = a2 + ¥12/1 + Pl2*1 + ?22*2 + P32*3 + P42*4 
+ P52*5 + 062*6+ P?2*7 + Ps2*8 + Pi 1,2*11 
+ P-12,2*12 + P 13,2*13 + P 14,2*14+ Pl5,2*15 + 62 (4-2) 

As discussed in Chapter 3, OLS is inefficient in estimating Equations 4.1 

and 4.2, because y1 and y2 on the righthand side of the equations are correlated 
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with e! and e2 respectively, and because y1 and y2 on the righthand side have to 

be replaced with two new variables. The most important characteristic of these 

new variables is that they must be highly correlated with the variables that they 

replace. One commonly used methodology is two-stage least squares 

regression (2SLS). The first stage finds the predicted values of y, and y2. 

Usually during the first stage, the observed values of y1 and y2 are regressed on 

all independent variables from both Equations 4.1 and 4.2 (Berry 1984, 65). In 

order to assure the similarity of these new variables to their original variables, the 

first lag of y1 and y2 is usually used. The predicted values of y1 and y2 from the 

first stage then replace y., and y2 on the righthand side of Equations 4.1 and 4.2, 

respectively. Once the replacements for y1 and y2 are found, an OLS is then 

reapplied to Equations 4.1 and 4.2 as part of the second stage of the estimation 

process. 

As the data set used for this study is panel data, some modification has 

been applied to arrive at the estimation of the standard errors of the beta 

coefficients in both equations. During the process of the parameter estimation, 

the residuals of both equations are exported and manipulated using Beck and 

Katz's panel robust standard errors technique (PRSE) (Beck and Katz, 1994). 

This technique controls heteroscedasticity as mentioned in Chapter 3. Together 

with the White correction technique, the PRSE technique produces consistent 

estimates of the standard error in the presence of heteroscedasticity. The lags 

of y1 and y2 are also added to Equations 4.1 and 4.2, respectively, in order to 

control for the effects of autocorrelation.2 
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The Data Set 

The data set used in this dissertation came from several sources. Table 

4.1 lists all the variables including their calculation and sources. Initially the data 

generated for this study were from 1975 to 1986 for 94 Texas cities. To 

accommodate the lagged dependent variables and the calculation of some 

independent variables, observations from 1975 were not included in the final 

analysis. Two cities were eliminated from the study because one city (Texas 

City) did not issue GO bonds until the late 1980s. The other (Sweetwater) does 

not issue GO debt. All financial variables are adjusted to constant 1982 dollar 

values. 

The results of the data analysis are reported in Table 4.2. The first stage 

of the two-stage least squares regression produced high R2 for both Equations 

4.1 and 4.2. R2 of 0.96 and 0.88 are obtained from the first stage of Equations 

4.1 and 4.2 respectively. This means that the predicted values of y1 and y2 used 

in Equations 4.1 and 4.2 as the independent variables closely resemble their 

original values. Or it can be said that the predicted values of y., resembled 96 

percent of their original characteristics and the predicted values of y2 have 88 

percent of their original characteristics. As might be expected, the lagged 

dependent variables in Equations 4.1 and 4.2 significantly help reduce the 

effects of the autocorrelation in the models. Without these lagged dependent 

variables, the models would suffer from severe autocorrelation contamination.3 

The autocorrelation and the partial autocorrelation functions from the final stage 
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Table 4.1 

Variables Used in the Analysis and Their Derivation 

Variables Calculation Source 

Per capita debt service Outstanding GO debt / Pop Census of Governments: 
Financial Statistics 

Total assessed value per 
capita (TAVPC) 

Total assessed value / Pop Census of Governments: 
Financial Statistics 

Personal income Not required Census of Governments: 
Financial Statistics 

Population in thousands Pop/1000 Census of Governments: 
Financial Statistics 

Population growth Pop,*100/PopM Census of Governments: 
Financial Statistics 

Median year housing built Fiftieth percentile 1980 Census Data 

Total revenue per capita 
(TRPC) 

Total revenue / pop Census of Governments: 
Financial Statistics 

Per capita revenue growth (TRPC, -TRPC,.1)*100/TRPCt.1 Census of Governments: 
Financial Statistics 

Sales tax per capita Total sales tax / Pop Census of Governments: 
Financial Statistics 

Percent collected revenue Not required Moodys Municipal and 
Government Manual 

Interest rates 

GO bond rating 

Not required 

Aaa = 4 
Aa+ = 3.5 
Aa =3 
A+ = 2.5 
A =2 
Baa+ = 1.5 
Baa = 1 

Bond Buyer's Index of 20 
Municipal Bonds 

Moodys Municipal and 
Government Manual 
(Annual Publication) 

Forms of government 1=council manager 
0=city has other form of 

government 

ICMA's Municipal Yearbook 



112 

Table 4.1 (Continued) 

Variables Calculation Source 

Political ideologies: 
Caretaker A reference group (when Growth, 

Arbiter, and Consumption = 0) 

Growth Growth=1 (lowTRPC but high 
TAVPC) 

Growth=0 (otherwise) 

Arbiter Arbiter=1 (high TRPC but low 
TAVPC) 

Arbiter=0 (otherwise) 

Consumption Consumptions (high TRPC and 
high TAVPC) 

Consumptions (otherwise) 

of both equations are presented in Figures 4.3 to 4.6. The ACF and PACF plots 

show random distribution of the residuals.4 This means that the residuals are 

free of serial correlation. The lagged dependent variables in the models obviate 

the need to use other measures to control for serial correlation. 

The lagged endogenous variables in Table 4.2 show a significant 

influence on the dependent variables in both models. These strong coefficients 

of the lagged dependent variables deserve further investigation. For example, 

an issuer's willingness to issue debt is heavily influenced by decisions in 

previous years. The most important impact of these lagged dependent variables 

is that they indicate that the effects of change in the independent variables at a 

given time continue to influence the dependent variable beyond the time when 

they are observed. The dynamic nature of these independent variables on an 

issuer's willingness to issue debt will be discussed later in this chapter. 
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Table 4.2 

Two-Stage Least Squares and Pooled Cross-Sectional Test of the 

Two Models (Standard Error in Parentheses) 

INDEPENDENT 
VARIABLE 

BOND RATING 
MODEL 

ISSUER'S WILLINGNESS 
TO ISSUE DEBT 

MODEL 

Constant -3.18 -359.56 
(1.55)1 (127.86)2 

Per Capita Debt Service -0.0005 na Per Capita Debt Service 
(0.0003) 

Bond Rating na -0.706 
(0.499) 

Total Assessed Value Per Capita 0.0015 0.09 
(0.00066)1 (0.039)1 

Personal Income 0.00001 0.0001 
(0.0001) (0.001) 

Population in Thousands 0.00007 -0.002 
(0.00003)1 (0.001) 

Population Growth 0.00009 3.315 
(0.00156) (1.623)1 

Square of Population Growth na -0.016 
(0.008)1 

Median Year Housing Construction 0.00154 0.095 
(0.00074)1 (0.039)1 

Per Capita Total Revenue -0.00001 0.0001 
(0.00002) (0.001) 

Revenue Growth 0.00066 0.058 
(0.00027)1 (0.019)2 

Sales Taxes Per Capita 0.00018 0.025 
(0.00031) (0.012)1 

Form of Government 0.0434 ria 
(0.0135)2 

Tax Collection Rate 0.00173 na 
(0.0012) 



114 

Table 4.2 (continued) 

INDEPENDENT 
VARIABLES 

BOND RATING 
MODEL 

ISSUER'S WILLINGNESS 
TO ISSUE DEBT 

MODEL 

Bond Rating(M) 0.946 na Bond Rating(M) 

(0.0164)2 

Market Interest Rates na 0.051 
(0.147) 

Growth na -0.375 
(0.725) 

Arbiter na 0.676 
(0.479) 

Consumption na 2.531 
(0.955)2 

Per Capita Debt Service (M) na 0.908 Per Capita Debt Service (M) 

(0.035)2 

First Stage R2 0.96 0.88 

R2 0.96 0.87 

N 1012 1012 

Note: Main entries are unstandardized two-stage OLS coefficients, generated 
using SAS 6.10. A lagged dependent variable is included in each 
model to control the effects of autocorrelation. The Robust Standard 
Errors, which were used to control heteroscedasticity, are in 
parentheses and are generated using SAS Matrix programming 
language version 6.10. Both equations have been successfully tested 
for identification using both Rank and Order conditions (Berry 1984, 39-
45). 

1p < 0.05 (one-tailed test) 
2p < 0.01 (one-tailed test) 
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In addition to the lagged dependent variables, several other independent 

variables are found to be significant. However, the principal question asked in 

this research is not supported by the finding. The bond rating variable has an 

insignificant impact on an issuer's willingness to issue debt, for this sample of 

cities. (Using a quadratic specification for bond rating also produced insignificant 

results.) This may reflect the fact that the decision to issue debt is not based on 

the bond rating but rather on other factors. The reverse effect of an issuer's 

willingness to issue debt variable on bond rating is also insignificant. 

Results of the Bond Rating Model 

Among the independent variables in the rating model that are significant 

are the total assessed value per capita, size of population, median year of 

housing construction, revenue growth, and the form of local government. Three 

variables from this group belong to measures for economic base. These three 

variables are all positively correlated to the bond rating variable, meaning that 

communities with stronger economic bases have higher bond ratings. By a 

simple calculation5 and other factors held constant, a city would have to find a 

way to increase the total assessed value per capita by approximately $667 in 

order to have Moody's Investor Services upgrade its GO rating to the next letter 

grade. In any policy research, the magnitude of the impact of independent 

variables is rather unimportant. Who would focus on the manipulation of the 

independent variables in order to achieve a higher bond grade? The size of the 

population in this study proves this point. For a city to have its bond rating 
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upgraded to the next letter grade, it has to bring in roughly 14.3 million people, 

everything else held constant.6 From a public policy point of view, attracting this 

many people would be impossible for a city to accomplish, but it helps city 

officials in terms of the policy choices. A city would be better off implementing 

an alternative policy choice rather than focusing on attracting more people into 

the community in order to improve its bond rating. 

With regard to the median year housing was built, the direction of the 

coefficient indicates that the younger the housing stock the higher the bond 

rating. The finding confirms Moody's bond analysts' positive view of new 

housing. This may reflect the fact that new housing is an indicator of growth and 

a strong economic base. 

This dissertation finds no support for the conclusion reached by Cluff and 

Farnham (1985) that per capita debt outstanding has a positive impact on the 

bond rating variable. Its impact on bond ratings is insignificant. 

Only one of two variables identifying the revenue effort is statistically 

significant in the estimated model. The coefficient for revenue growth is 

positively significant in determining bond rating. Moody's Investor Services 

apparently views revenue growth as a positive factor in making its rating 

decision. Revenue growth may also reflect the growing community and 

diversification of the revenue base. 

The results are mixed with regard to the effects of two variables 

representing the administrative factor. Only one of these two variables yields a 

statistically significant effect. The council-manager dummy variable is positively 
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correlated with rating. This finding supports Moon and Stotsky's argument 

(1993) that Moody's views a council-manager form of city government more 

favorably than other forms of city government. This is because a council-

manager form of city government has a greater degree of professionalism 

compared with other forms of city government in which professional 

administrators may be more subordinated to elected officials. Tax collection 

rates and the revenue substitution effect of the sales tax , however, are not 

factors in distinguishing among bond ratings of municipalities. 

Results of Issuers' Willingness to Issue Debt 

The variables identifying the cost of borrowing thought to have important 

effects on an issuer's willingness to issue debt do not perform well in this study. 

All three variables representing cost factors-bond rating, market interest rates 

(BBI-20), and personal income-are insignificant. The finding indicates that when 

it comes to a decision to issue debt, costs play a less important role than other 

factors. 

On the contrary, the ability of cities to pay for debt has a more prominent 

role in the decision to issue debt. Two independent variables representing 

revenue capacity and revenue effort are statistically significant and positive. The 

positive coefficients for total assessed value per capita and revenue growth 

indicate that part of the decision to issue debt is based on the wealth of the 

community and its ability to raise the additional revenue to meet the debt service 

obligations. The positive coefficient for the total assessed value per capita is 
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unexpected. However, it is possible to find a positive relationship between the 

total assessed value and the per capita debt. For example, in 1995 Dallas 

proposed the so-called "Pothole Proposition" to city voters after the city started to 

experience a resurgence in the growth of its property tax base after more than a 

decade of decline. Housing values climbed after five years of recession. The 

result of the pothole bond election was overwhelming approved by the voters of 

the bond referendum (Gesalman, 1995,1a). 

The majority of independent variables representing community needs are 

also significant. The median year for housing construction, which represents the 

age of the city, has a statistically significant effect in a positive direction. This 

suggests that relatively new cities have a greater demand for services. For 

example, a resident living in a city with housing stock that is one year younger 

can expect to pay roughly 10 cents more to finance outstanding GO debt than a 

resident who is living in another city in which the median age of the housing 

stock is a year older. 

The size of the population does not have an effect on an issuer's decision 

to sell debt. On the other hand, the coefficient for population growth is 

statistically significant and positive. This means that population growth 

contributes to a greater willingness to issue debt. When considering the 

nonlinear effect of population growth, it is an inverted U-shape. A city's 

willingness to issue debt increases at a decreasing rate with growth in 

population. The finding is contrary to the conclusion reached by Ladd (1981) 

that the relationship between debt and population growth is nonlinear, 
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represented by a concave-upward U-shaped curve. While the result found by 

this study confirms a nonlinear relationship between GO debt and population 

growth, it is a bell-shaped relationship. The bell-shaped curve is the result of a 

positive coefficient of the population variable and a negative coefficient for the 

square of population growth. Figure 4.7 shows the relationship between the debt 

per capita and population growth. The x-axis represents the current year 

population as a percentage of the previous year's population. If there is no 

increase in population from last year, the population growth will be equal to 100. 

If the size of the population has increased 5 percent from last year, the value of 

the population growth on the x-axis will be 105. The y-axis represents the 

increases in debt per capita when other variables are held constant. 

According to Figure 4.7, cities that are losing population are less likely to 

issue debt. Cities in Texas that lost 5 percent of their population last year issued 

approximately $1 (from $171 to $170) less per capita in debt. The reduction in 

the willingness to issue debt declines at an even greater rate with an increasing 

rate of population loss. Figure 4.7 also reveals that population growth does 

increase per capita debt but at a decreasing rate once the growth rate passes 5 

percent. According to Figure 4.7, a city's willingness to issue debt peaks when 

the growth rate reaches 5 percent (from 100 to 105). The willingness to issue 

debt starts to decline when the growth rate passes 5 percent but at a faster rate. 

This can be the result of economies of scale in which the costs of producing 

goods and services begin to level off even though more outputs are being 

produced. By increasing in population, cities can spread the 
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cost of debt service to more households. 

With respect to the sales taxes per capita, the result indicates that the 

higher the sales tax per capita, the higher the debt per capita. This means that 

there are costs to the cities for bringing in additional sales tax revenues. In 

addition to more roads and sewers, cities have to provide more police and fire 

protection, for example, to accommodate new retail businesses. The additional 

sales tax revenue also increases the capacity of cities to service outstanding 

debt. 

Finally, the measures of political ideology have mixed results. Only one of 

the three dummy variables is statistically significant. The coefficient of the 

dummy variable that represents the consumption community is significant and 

positive. This means that CONSUMPTION communities have significantly 

higher debt per capita than other types of communities. The finding also 

indicates that there is no difference in per capita debt issued among the 

CARETAKER, GROWTH, and ARBITER communities. A person who is living in 

a community that is classified as a consumption community would expect to 

have $2.53 more in GO debt than a person who is residing in other types of 

communities. The coefficient for this dummy variable is expected for this type of 

community. Their already high revenue effort and capacity do not deter them 

from issuing more debt for more public services. The consumption community is 

more likely to approve GO bonds because residents in this type of community 

expect more government services and are willing to pay for them. 

Both models receive a very respectable level of explanatory power 
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according to the R-squares. The bond rating model achieved an R2 of 0.96. The 

issuer's willingness to issue debt model had an R2 of 0.87. 

Dynamic Effects of the Independent Variables on Debt 

The inclusion of the lagged dependent variable in the models produced 

statistically significant coefficients. In addition to serving as a mean for 

correcting serial correlation, the lagged endogenous variable also conveys more 

information about the model. The significant coefficient means that these 

variables have long-lasting effects on the dependent variable. To illustrate, the 

following equations prove that these dynamic effects exist. To simplify the proof, 

a bivariate regression is used: 

yt = a + yyM + P*f (4.3) 
y M = « + yyf-2

 + P*m- (4-4) 

Substituting the value of yM from Equation 4.4 into Equation 4.3, we have the 

following equations: 

y, = a + y(oc + yyt_2 + px M ) + px, 

yt = a + ya + y2yf_2 + ypxM + pxf . (4.5) 

If we continue substituting the value of yt_, on the righthand side of the 

equation, we get the following equations: 

y, = a + ycc + y2(a + yy,_3 + pxf_2) + ypxM + pxf 

yt = a + ya + y2a + y3yf_3 + y2pxf_2 + ypx,^ + pxf . (4.6) 



127 

Equation 4.6 shows that the impact of the independent variable decreases 

exponentially as time progresses. The impact of x at time t is equal to p. The 

impact of x that occurred at time t-1 is the product of the coefficient of the lagged 

dependent variable and the coefficient of x at time t, which is equal to yP- The 

impact of x,.2 on the current observation is the product of the squared coefficient 

of the lagged dependent variable and the coefficient of x at time t, or y2p and so 

on. The only constraint on the dynamic effect is y which must be confined to 

-1 < y < +1. If y does not have a value within this range, the impact of x will get 

larger as time progresses. The same interpretation can be applied to the future 

impact of x on y as well. For example, the effect of xt on y nine years from now 

will be y9p. 

The long-lasting effects of the independent variables are intuitively 

reasonable. This is because the theory behind municipal bonds is the pay-as-

you-use philosophy. That is, a new project should be paid over its lifetime by 

those benefiting from it. The burden of financing the project is shared by future 

taxpayers through annual debt service on outstanding debt. Because of this, 

municipal bonds are issued in serial maturities. A typical offering usually has as 

many as 20 different maturities; an issue for $40 million may have $2 million in 

outstanding debt maturing each year for the next 20 years. (Most series are 

more complex than this, however.) Furthermore, cities usually take 3 to 5 years 

to sell the total amount of debt approved by voters. Thus, the factors that 

influence the decision to issue debt this year may still affect the volume of debt 

well into the future. In particular, the debt per capita in this dissertation is 
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measured as outstanding GO bonds for each year in the study period. It is not a 

measurement of the debt volume approved by voters in the observed year. 

The dynamic effects of the four independent variables from the 

willingness to issue debt model are displayed in Figure 4.8. Each line in Figure 

4.8 represents the decreasing effects of the independent variables observed at 

different times in the future. For example, the current effect of a $1 increase in 

the total assessed value per capita will result in a $0,095 increase in per capita 

debt, other factors held constant. This means that if the total assessed value per 

capita increases by $1, cities in Texas will expect to add 9.5 cents per capita to 

their GO debt in the first year. For a city with one million residents, the city will 

add $95,000 on the average to its existing GO debt for a $1 million increase to 

total assessed value in the first year alone. The second year the city is expected 

to add another $83,000 more on the average to its GO debt if the size of the 

population remains constant. The city will continue to add more GO debt well 

beyond the current year because of the $1 million dollar increase in total 

assessed value in the current year. The additional debt per capita starts to 

stabilize and becomes insignificant when it reaches the 20th year after the 

increase occurred. 

The level of the current effect determines when the future impact 

approaches zero. For example, the effect of per capita sales taxes, which starts 

at 0.025 in the current year, begins to approach zero faster than other 

independent variables. For example, the effect of a $1 million increase in sales 

tax revenue in the current year will be an additional $10,000 GO debt for a city 
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with a population of one million in ten years, other effects held constant. 

The median year for housing construction has the largest and most 

consistent effect on cities' willingness to issue debt. This is not surprising. As 

mentioned earlier, a younger city usually means a city that is growing. The city 

has to build more infrastructure to support this growth. This construction 

requires a very large amount of debt and an extensive period of time to finance 

it. 

The revenue growth variable has a moderate effect on an issuer's 

willingness to issue debt. A city with one million residents is expected to 

increase its debt by $10,000 twenty years from now for each percent increase in 

its revenue in the current year. 

Some of the statistical findings in this chapter are unexpected. For 

example, all the independent variables associated with the cost of debt are 

statistically insignificant. This includes the principal research question of this 

study that bond rating would have a significant impact on the issuer's willingness 

to issue debt. It was expected that cities would take advantage of the low 

interest cost of their highly graded GO bonds to borrow more. This hypothesis is 

not confirmed by the findings. On the other hand, the majority of the 

independent variables associated with growth and needs are statistically 

significant. The cities in Texas do not borrow if the needs do not exist, despite 

having a cost advantage to do so. 
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Endnotes 

1. The values of this variable are kept constant (using 1986 estimate) across 
time for each city. Clearly the ideal would have been to employ the 
measurement that accurately reflects changes from year to year. 
However, prior to 1982 cities in Texas assessed property in their 
jurisdiction and each used a different, and often unknown assessment, 
ratio, thereby making per capita assessed values incomparable for those 
years. In 1986, the full value standard had been achieved by central 
appraisal districts. 

2. The model has to be corrected for the autocorrelation before the Panel 
Robust Standard Errors can be applied to the residuals. 

3. Before lagged variables were included, both models have first order 
autocorrelation coefficients above 0.9. 

4. Since the Durbin-Watson statistic is biased when a lagged dependent 
variable is entered as an independent variable, the autocorrelation and 
the partial autocorrelation functions are used to examine the serial 
correlation contamination. 

5. Other variables held constant, the impact of the Total Assessed Value per 
capita can be written as follows: 

Rating = 0.0015*TAVPC 
TAVPC = Rating/0.0015 

If the rating increases to the next letter grade, TAVPC will have the value 
equal to 1/0.0015, or $667 per capita. 

6. Rating = O.OOOO7/POP 
POP = 1/0.00007 

14286 

Since the POPULATION variable is measured in thousands, the size of 
the population in this case is 14.3 million. 
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CHAPTER 5 

CONCLUSIONS 

This dissertation is different from other municipal bond studies in that it 

focuses on the behavior of bond issuers rather than bond investors and the 

rating agencies. Even though the study incorporates the municipal bond rating 

model as part of the analysis, this is done to achieve a more comprehensive 

specification, one that includes direct as well as indirect effects of the factors 

determining an issuer's decision to issue debt. This dissertation for the first time 

focuses on the decision making process of how municipal bonds, particularly 

general obligation bonds, are issued. This dissertation is also the first to include 

political ideology as a factor in the decision to issue debt model. 

This dissertation used several statistical procedures to analyze the pooled 

cross-sectional time series observations. Two-stage least squares (2SLS) 

regression was used to control for the correlation of the residuals and the 

endogenous variable, which was used as an exogenous variable in the structural 

system of equations. Panel Robust Standard Errors (PRSE) was used to correct 

for the presence of heteroscedasticity, which was expected in the pooled cross-

sectional time series observations. Though these statistical procedures seem 

complicated, in fact they are very straightforward. Both procedures actually 

complement each other. Both use Ordinary Least Squares (OLS) regression as 
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their principal algorithm. The residuals from the second stage of 2SLS can be 

used directly to calculate the standard error of the beta coefficients using PRSE. 

This study also took advantage by including a lag of the dependent 

variable in the model to assess its impact beyond the current year. The lagged 

dependent variables are highly significant. The results from the model of an 

issuer's willingness to issue debt indicate that the independent variables, which 

are significant, have an impact on the per capita debt variable well beyond the 

current year. In some circumstances, the impact lasts more than 15 years. For 

example, the impact of total assessed value and the age of housing variables 

lasts for almost 20 years before they approach insignificant levels. The long-

lasting effects of the determinants on an issuer's willingness to issue debt are 

expected because GO bonds are issued serially and the last maturity may be 

paid more than 20 years from the date the bonds were sold. 

Regarding the factors that influence the decision to issue debt, the finding 

is quite clear that the issuer's willingness to incur debt is largely based on 

community needs and the ability of the city to raise the revenue to repay the 

obligation. The majority of the independent variables representing community 

needs, revenue effort, and revenue capacity are significant. All independent 

variables that represent the cost of issuing debt are not significant. Bond rating, 

interest rate, and demand for debt do not have a significant influence on the 

decision to borrow. 

This study found that several variables measuring the need for public 

improvements including population growth, leveraging (sales taxes), and the 
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median year housing was built have a positive impact on an issuer's willingness 

to incur debt. With regard to the quadratic function for population growth, the 

results were quite clear that the impact of population growth is nonlinear and 

resembles a bell shaped curve. Population growth does increase the possibility 

of new debt. But the impact is at a slower pace when growth rate exceeds 5 

percent per year. 

The results indicate that housing growth leads to higher debt per capita. 

According to the median year housing was built, the positive correlation with per 

capita debt means that cities have to spend more as the result of expansion of 

new housing. The finding also shows that as sales taxes increase so does the 

willingness to issue debt. This means that cities have to spend more initially to 

bring in sales taxes later on. 

The directions of the impact of the revenue variables in this study are 

rather surprising. This study found that several revenue and potential revenue 

variables including revenue size, revenue growth, and total assessed value per 

capita are associated with higher debt. Large revenue size and revenue growth 

variables do not necessarily reduce the issuer's willingness to issue debt. This is 

contrary to previous studies that found that increasing revenues reduces the 

necessity to issue debt because cities have more current revenue to spend on 

public improvements. The positive coefficients of the revenue variables show 

that cities are willing to borrow when they have enough revenue to finance new 

debt and they are willing to borrow less when they are experiencing revenue 

shortfalls. The excerpt below is a good example of how the city behaves when it 
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faces a revenue shortfall regarding its willingness to borrow. The city of Dallas 

stopped issuing GO bonds for street repairs until it was certain that there was 

enough revenue to finance the proposed projects. 

...Half of the entire bond package--the first major bond initiative in Dallas 
in a decade-is wrapped up into Proposition No. 1. The ballot item calls 
for the sale of $87.1 million in general obligation bonds and city staff has 
said the bonds would be sold within three years of the election. 
...In addition to fixing about 180 lane-miles of the worst roads in the city, 
the proposition calls for the removal of the city's backlog of about 80 
neighborhood petitions for street, alley and sidewalk repairs. 
...a lack of funds has prevented the city from holding upto its end of the 
bargain in many cases. Some of the requests have been pending as long 
as five years (Gesalman, 1995, 1A). 

Cities are reluctant to increase the tax rate as a means of revenue 

increases because it is politically unpopular and difficult. For example, state law 

makes it difficult for cities to increase taxes without popular consent, particularly 

the property tax. In Texas and thirteen other states, the truth-in-taxation initiative 

gives citizens a major role in approving proposed tax increases. Truth-in-

taxation gives local governments discretion to set tax rates that meet local 

expenditure preferences while giving taxpayers opportunities to scrutinize 

proposed rate increases (Bland and Laosirirat, 1995, 1). Truth-in-taxation 

provides taxpayers information on how the rate is set and gives them an 

opportunity to question and reject it. In addition to truth-in-taxation, taxpayers 

also have the tax roll back option at their disposal once the rate has been set. 

With these tax limitation measures, cities are reluctant more than ever to 

use tax increases as means of additional revenue. The city of Dallas waited for 

ten years to propose the socalled "Pothole Proposition" to the voters but not until 
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the city experienced a resurgence in growth in its tax base. During the growth 

period, taxpayers are more likely to approve debts than when they are facing 

economic recession. 

Having now nearly finished the investigation of the factors which lead to 

the willingness to issue debt, the results so far support the argument that 

community needs and revenue potential are the most important factors in the 

decision to issue debt, not the cost of borrowing. According to the results, all the 

significant factors that determine the issuer's willingness to issue debt are 

associated with growth. Cities are more likely to issue debt in order to respond 

to public demands that are generated as the result of population growth. City 

officials are apparently willing to borrow to pay for expansion with little attention 

paid to cost. 

This dissertation has proved that political ideology also plays a role in 

determining issuers' willingness to borrow. The statistical results confirm that in 

a consumption community where tax capacity and revenue effort are high, debt 

per capita is also high. Residents in consumption communities do not object to 

high revenue effort and high taxes for government services because they have 

the ability to pay for them. The residents of the consumption community expect 

high quality government services and they are willing to pay for them. 

Finally, the results of the study have answered several political questions 

posed in Chapter 1. The first of these questions is: When spending public 

moneys, public officials are faced with the dilemma of being responsive on one 

hand and efficient on the other hand, which choices do they emphasize in 
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making such a decision? According to the results of this research, public officials 

tend to be more responsive than efficient. The findings also answer the second 

question: Does cost of issuing debt have an effect on the level of responsiveness 

when the cities are experiencing higher costs of providing goods and services? 

Are public officials less responsive due to the high cost of providing goods and 

services to their citizens? According to this study, cost is not a significant factor. 

As long as the public expenditures are concerned, local governments are more 

responsive to the demands of their citizens when there is enough revenue to pay 

for them. 
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APPENDIX A 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1975 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1975) (1975) (1975) (1975) (1975) (1975) (1975) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 2 1 1 0 0 6 
2% 0% 2% 1% 1% 0% 0% 7% 
33% 0% 33% 17% 17% 0% 0% 
67% 0% 22% 5% 3% 0% 0% 

Aa (1986) 0 0 7 1 2 0 1 11 
0% 0% 8% 1% 2% 0% 1% 12% 
0% 0% 64% 9% 18% 0% 9% 
0% 0% 78% 5% 7% 0% 6% 

A-1 (1986) 0 0 0 14 8 0 0 22 
0% 0% 0% 15% 9% 0% 0% 24% 
0% 0% 0% 64% 36% 0% 0% 
0% 0% 0% 74% 27% 0% 0% 

A (1986) 0 0 0 2 17 5 6 30 
0% 0% 0% 2% 18% 5% 7% 33% 
0% 0% 0% 7% 57% 17% 20% 
0% 0% 0% 11% 57% 38% 33% 

Baa-1 (1986) 0 0 0 1 1 7 6 15 
0% 0% 0% 1% 1 8 7% 16% 
0% 0% 0% 7% 7 47 40% 
0% 0% 0% 4% 3 54 33% 

Baa (1986) 0 0 0 0 1 1 5 7 
0% 0% 0% 0% 1% 1% 5% 8% 
0% 0% 0% 0% 14% 14% 71% 
0% 0% 0% 0% 3% 8% 28% 

Total 3 0 9 19 30 13 18 92 
3% 0% 10% 21% 33% 14% 20% 100% 

Stuart's Tau-c = 0.644 , Asymptotic Standard Errors (ASE) = 0.058 



APPENDIX B 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1977 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1977) (1977) (1977) (1977) (1977) (1977) (1977) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 4 0 0 0 0 6 
2% 0% 4% 0% 0% 0% 0% 7% 
33% 0% 67% 0% 0% 0% 0% 
67% 0% 36% 0% 0% 0% 0% 

Aa (1986) 0 0 7 1 2 0 1 11 
0% 0% 8% 1% 2% 0% 1% 12% 
0% 0% 64% 9% 18% 0% 9% 
0% 0% 64% 5% 6% 0% 8% 

A-1 (1986) 0 0 0 15 7 0 0 22 
0% 0% 0% 16% 8% 0% 0% 24% 
0% 0% 0% 68% 32% 0% 0% 
0% 0% 0% 79% 21% 0% 0% 

A (1986) 0 0 0 2 23 3 2 30 
0% 0% 0% 2% 25% 3% 2% 33% 
0% 0% 0% 7% 77% 10% 7% 
0% 0% 0% 11% 68% 23% 17% 

Baa-1 (1986) 0 0 0 1 1 9 4 15 
0% 0% 0% 1% 1% 10% 4% 16% 
0% 0% 0% 7% 7% 60% 27% 
0% 0% 0% 5% 3% 69% 33% 

Baa (1986) 0 0 0 0 1 1 5 7 
0% 0% 0% 0% 1% 1% 5% 8% 
0% 0% 0% 0% 14% 14% 71% 
0% 0% 0% 0% 3% 8% 42% 

Total 3 0 11 19 34 13 12 92 
3% 0% 12% 21% 37% 14% 13% 100% 

Stuart's Tau-c = 0.699 , Asymptotic Standard Errors (ASE) = 0.06 



APPENDIX C 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1978 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1978) (1978) (1978) (1978) (1978) (1978) (1978) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 4 0 0 0 0 6 
2% 0% 4% 0% 0% 0% 0% 7% 
33% 0% 67% 0% 0% 0% 0% 
67% 0% 36% 0% 0% 0% 0% 

Aa (1986) 0 0 7 2 1 1 0 11 
0% 0% 8% 2% 1% 1% 0% 12% 
0% 0% 64% 18% 9% 9% 0% 
0% 0% 64% 10% 3% 7% 0% 

A-1 (1986) 0 0 0 15 7 0 0 22 
0% 0% 0% 16% 8% 0% 0% 24% 
0% 0% 0% 68% 32% 0% 0% 
0% 0% 0% 75% 21% 0% 0% 

A (1986) 0 0 0 2 23 3 2 30 
0% 0% 0% 2% 25% 3% 2% 33% 
0% 0% 0% 7% 77% 10% 7% 
0% 0% 0% 10% 68% 21% 18% 

Baa-1 (1986) 0 0 0 1 1 9 4 15 
0% 0% 0% 1% 1% 10% 4% 16% 
0% 0% 0% 7% 7% 60% 27% 
0% 0% 0% 5% 3% 64% 36% 

Baa (1986) 0 0 0 0 1 1 5 7 
0% 0% 0% 0% 1% 1% 5% 8% 
0% 0% 0% 0% 14% 14% 71% 
0% 0% 0% 0% 3% 7% 45% 

Total 3 0 11 20 33 14 11 92 
3% 0% 12% 22% 36% 15% 12% 100% 

Stuart's Tau-c = 0.72 , Asymptotic Standard Errors (ASE) = 0.055 



APPENDIX D 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1979 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1979) (1979) (1979) (1979) (1979) (1979) (1979) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 4 0 0 0 0 6 
2% 0% 4% 0% 0% 0% 0% 7% 
33% 0% 67% 0% 0% 0% 0% 
67% 0% 36% 0% 0% 0% 0% 

Aa (1986) 0 0 7 2 2 0 0 11 
0% 0% 8% 2% 2% 0% 0% 12% 
0% 0% 64% 18% 18% 0% 0% 
0% 0% 64% 10% 6% 0% 0% 

A-1 (1986) 0 0 0 15 7 0 0 22 
0% 0% 0% 16% 8% 0% 0% 24% 
0% 0% 0% 68% 32% 0% 0% 
0% 0% 0% 75% 20% 0% 0% 

A (1986) 0 0 0 2 24 2 2 30 
0% 0% 0% 2% 26 2% 2% 33% 
0% 0% 0% 7% 80 7% 7% 
0% 0% 0% 10% 69 17% 18% 

Baa-1 (1986) 0 0 0 1 1 9 4 15 
0% 0% 0% 1% 1% 10% 4% 16% 
0% 0% 0% 7% 7% 60% 27% 
0% 0% 0% 5% 3% 75% 36% 

Baa (1986) 0 0 0 0 1 1 5 7 
0% 0% 0% 0% 1% 1% 5% 8% 
0% 0% 0% 0% 14% 14% 71% 
0% 0% 0% 0% 3% 8% 45% 

Total 3 0 11 20 35 12 11 92 
3% 0% 12% 22% 38% 13% 12% 100% 

Stuart's Tau-c = 0.734 , Asymptotic Standard Errors (ASE) = 0.05 



APPENDIX E 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1980 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1980) (1980) (1980) (1980) (1980) (1980) (1980) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 4 0 0 0 0 6 
2% 0% 4% 0% 0% 0% 0% 7% 
33% 0% 67% 0% 0% 0% 0% 
67% 0% 36% 0% 0% 0% 0% 

Aa (1986) 0 0 7 2 2 0 0 11 
0% 0% 8% 2% 2% 0% 0% 12% 
0% 0% 64% 18% 18% 0% 0% 
0% 0% 64% 10% 6% 0% 0% 

A-1 (1986) 0 0 0 16 6 0 0 22 
0% 0% 0% 17% 7% 0% 0% 24% 
0% 0% 0% 73% 27% 0% 0% 
0% 0% 0% 76% 18% 0% 0% 

A (1986) 0 0 0 2 24 3 1 30 
0% 0% 0% 2% 26% 3% 1% 33% 
0% 0% 0% 7% 80% 10% 3% 
0% 0% 0% 10% 72% 23% 9% 

Baa-1 (1986) 0 0 0 1 1 9 4 15 
0% 0% 0% 1% 1% 10% 4% 16% 
0% 0% 0% 7% 7% 60% 27% 
0% 0% 0% 5% 3% 69% 36% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 8% 55% 

Total 3 0 11 21 33 13 11 92 
3% 0% 12% 23% 36% 14% 12% 100% 

Stuart's Tau-c = 0.764 , Asymptotic Standard Errors (ASE) = 0.048 



APPENDIX F 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1981 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 

Total Percent (1981) (1981) (1981) (1981) (1981) (1981) (1981) 

Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 Aaa (1986) 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 0 4 0 0 0 0 6 Aa-1 (1986) 
2% 0% 4% 0% 0% 0% 0% 7% 
33% 0% 67% 0% 0% 0% 0% 
68% 0% 40% 0% 0% 0% 0% 

Aa (1986) 0 0 6 3 2 0 0 11 Aa (1986) 
0% 0% 7% 3% 2% 0% 0% 12% 
0% 0% 55% 27% 18% 0% 0% 
0% 0% 60% 13% 6% 0% 0% 

A-1 (1986) 0 0 0 18 4 0 0 22 A-1 (1986) 
0% 0% 0% 20% 4% 0% 0% 24% 
0% 0% 0% 82% 18% 0% 0% 
0% 0% 0% 75% 13% 0% 0% 

A (1986) 0 0 0 2 24 3 1 30 
0% 0% 0% 2% 26% 3% 1% 33% 
0% 0% 0% 7% 80% 10% 3% 
0% 0% 0% 8% 77% 23% 9% 

Baa-1 (1986) 0 0 0 1 1 9 4 15 
0% 0% 0% 1% 1% 10% 4% 16% 
0% 0% 0% 7% 7% 60% 27% 
0% 0% 0% 4% 3% 69% 36% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 8% 55% 

Total 3 0 10 24 31 13 11 92 
3% 0% 11% 26% 34% 14% 12% 100% 

Stuart's Tau-c = 0.772 , Asymptotic Standard Errors (ASE) = 0.046 



APPENDIX G 

MOODY'S RATINGS AND RATING CHANGES FOR 92 TEXAS CITIES' 

GENERAL OBLIGATION BONDS, 1982 AND 1986 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1982) (1982) (1982) (1982) (1982) (1982) (1982) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
33% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 2 4 0 0 0 0 0 6 
2% 4% 0% 0% 0% 0% 0% 7% 
33% 67% 0% 0% 0% 0% 0% 
67% 100% 0% 0% 0% 0% 0% 

Aa (1986) 0 0 7 3 1 0 0 11 
0% 0% 8% 3% 1% 0% 0% 12% 
0% 0% 64% 27% 9% 0% 0% 
0% 0% 100% 13% 3% 0% 0% 

A-1 (1986) 0 0 0 18 4 0 0 22 
0% 0% 0% 20% 4% 0% 0% 24% 
0% 0% 0% 82% 18% 0% 0% 
0% 0% 0% 75% 13% 0% 0% 

A (1986) 0 0 0 2 25 2 1 30 
0% 0% 0% 2% 27% 2% 1% 33% 
0% 0% 0% 7% 83% 7% 3% 
0% 0% 0% 8% 81% 15% 10% 

Baa-1 (1986) 0 0 0 1 1 10 3 15 
0% 0% 0% 1% 1% 11% 3% 16% 
0% 0% 0% 7% 7% 67% 20% 
0% 0% 0% 4% 3% 77% 30% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 8% 60% 

Total 3 4 7 24 31 13 10 92 
3% 4% 8% 26% 34% 14% 11% 100% 

Stuart's Tau-c = 0.78 , Asymptotic Standard Errors (ASE) = 0.045 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1983) (1983) (1983) (1983) (1983) (1983) (1983) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
50% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 1 5 0 0 0 0 0 6 
1% 5% 0% 0% 0% 0% 0% 7% 
17% 83% 0% 0% 0% 0% 0% 
50% 100% 0% 0% 0% 0% 0% 

Aa (1986) 0 0 9 2 0 0 0 11 
0% 0% 10% 2% 0% 0% 0% 12% 
0% 0% 82% 18% 0% 0% 0% 
0% 0% 100% 8% 0% 0% 0% 

A-1 (1986) 0 0 0 20 2 0 0 22 
0% 0% 0% 22% 2% 0% 0% 24% 
0% 0% 0% 91% 9% 0% 0% 
0% 0% 0% 83% 7% 0% 0% 

A (1986) 0 0 0 1 26 3 0 30 
0% 0% 0% 1% 28% 3% 0% 33% 
0% 0% 0% 3% 87% 10% 0% 
0% 0% 0% 4% 90% 21% 0% 

Baa-1 (1986) 0 0 0 1 1 10 3 15 
0% 0% 0% 1% 1% 11% 3% 16% 
0% 0% 0% 7% 7% 67% 20% 
0% 0% 0% 4% 3% 71% 33% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 7% 67% 

Total 2 5 9 24 29 14 9 92 
2% 5% 10% 26% 32% 15% 10% 100% 

Stuart's Tau-c = 0.832 , Asymptotic Standard Errors (ASE) = 0.038 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1984) (1984) (1984) (1984) (1984) (1984) (1984) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
50% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 1 5 0 0 0 0 0 6 
1% 5% 0% 0% 0% 0% 0% 7% 

17% 83% 0% 0% 0% 0% 0% 
50% 100% 0% 0% 0% 0% 0% 

Aa (1986) 0 0 9 2 0 0 0 11 
0% 0% 10% 2% 0% 0% 0% 12% 
0% 0% 82% 18% 0% 0% 0% 
0% 0% 100% 9% 0% 0% 0% 

A-1 (1986) 0 0 0 20 2 0 0 22 
0% 0% 0% 22% 2% 0% 0% 24% 
0% 0% 0% 91% 9% 0% 0% 
0% 0% 0% 87% 7% 0% 0% 

A (1986) 0 0 0 0 27 3 0 30 
0% 0% 0% 0% 29% 3% 0% 33% 
0% 0% 0% 0% 90% 10% 0% 
0% 0% 0% 0% 93% 18% 0% 

Baa-1 (1986) 0 0 0 1 0 13 1 15 
0% 0% 0% 1% 0% 14% 1% 16% 
0% 0% 0% 7% 0% 87% 7% 
0% 0% 0% 4% 0% 77% 14% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 6% 86% 

Total 2 5 9 23 29 17 7 92 
2% 6% 10% 25% 32% 18% 8% 100% 

Stuart's Tau-c = 0.849 , Asymptotic Standard Errors (ASE) = 0.036 
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Frequency Aaa Aa-1 Aa A-1 A Baa-1 Baa Total 
Total Percent (1985) (1985) (1985) (1985) (1985) (1985) (1985) 
Row Percent 
Column Percent 

Aaa (1986) 1 0 0 0 0 0 0 1 Aaa (1986) 
1% 0% 0% 0% 0% 0% 0% 1% 

100% 0% 0% 0% 0% 0% 0% 
100% 0% 0% 0% 0% 0% 0% 

Aa-1 (1986) 0 6 0 0 0 0 0 6 
0% 7% 0% 0% 0% 0% 0% 7% 
0% 100% 0% 0% 0% 0% 0% 
0% 100% 0% 0% 0% 0% 0% 

Aa (1986) 0 0 9 2 0 0 0 11 
0% 0% 10% 2% 0% 0% 0% 12% 
0% 0% 82% 18% 0% 0% 0% 
0% 0% 100% 9% 0% 0% 0% 

A-1 (1986) 0 0 0 20 2 0 0 22 
0% 0% 0% 22% 2% 0% 0% 24% 
0% 0% 0% 91% 9% 0% 0% 
0% 0% 0% 87% 7% 0% 0% 

A (1986) 0 0 0 0 27 3 0 30 
0% 0% 0% 0% 29% 3% 0% 33% 
0% 0% 0% 0% 90% 10% 0% 
0% 0% 0% 0% 93% 17% 0% 

Baa-1 (1986) 0 0 0 1 0 14 0 15 
0% 0% 0% 1% 0% 15% 0% 16% 
0% 0% 0% 7% 0% 93% 0% 
0% 0% 0% 4% 0% 78% 0% 

Baa (1986) 0 0 0 0 0 1 6 7 
0% 0% 0% 0% 0% 1% 7% 8% 
0% 0% 0% 0% 0% 14% 86% 
0% 0% 0% 0% 0% 6% 100% 

Total 1 6 9 23 29 18 6 92 
1% 7% 10% 25% 32% 20% 7% 100% 

Stuart's Tau-c = 0.85 , Asymptotic Standard Errors (ASE) = 0.037 
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