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ABSTRACT 

 States often rely on short-term notes as a way to finance uneven cash flows within a fiscal 

year. Qualitative evidence suggests that, in recent years, states are increasingly turning to short-

term debt to finance operating deficits. If states are indeed using short-term debt for deficit 

financing, policymakers should be concerned. This practice could obscure fiscal problems, 

expose states to unnecessary market risk, and cause the overall cost of borrowing to increase. 

Unfortunately, the reasons for which states issue short-term debt have been difficult for those 

outside of ratings agencies to study empirically. There has been no easily accessible and 

comprehensive data collection in this area, and the public data that is available lacks the level of 

detail needed for a meaningful analysis. This paper uses detailed data from Thomson Reuters to 

predict the issuance levels of two different types of debt: cash flow debt and capital financing 

debt. It then uses a fiscal framework to asses whether acute fiscal stress, measured by the size of 

a state’s budget gap, does in fact contribute to short term debt issuance. The findings indicate 

that, in contrast to expectations, budget gaps do not exert a strong direct influence on short-term 

debt levels. The pressure of budget gaps may be expressed indirectly through changes in specific 

expenditures and revenues. The strongest influences on the amount of short-term debt levels – 

both cash flow and capital financing – are debt and deficit policies intended to limit long-term 

debt levels and imbalanced budgets. This suggests that short-term debt may be used as an 

alternative method for long-term debt financing by policymakers who find themselves 

increasingly constrained by debt limits and balanced budget requirements.  In other words, states 
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may be using short-term debt to circumvent restrictions intended to limit overall indebtedness. 

This practice could inhibit the effectiveness of those policies, and hamper efforts to assess the 

true amount of debt that states must repay.  To avoid these outcomes, states should consider 

establishing comprehensive debt plans, and improving the collection and dissemination of debt 

expenditure data. The federal government, particularly the U.S. Census and the Municipal 

Securities Rulemaking Board, could assist states in this effort. This research also raises 

interesting questions about the extent to which states make their financing decisions based on 

sound financial policies. Future research should focus on the effects of political culture, 

government structure, and market forces on short-term debt levels. Finally, more studies should 

assess the quality and availability of debt data – this is important to both researchers, and to the 

general public who ultimately pays for these debt management practices.   

 



v 

I would like to thank my thesis advisor Luis Brunstein for his patience, flexibility, and 

willingness to believe.  I’d also like to thank Lisett Rodriguez at Thomson Financial for 

providing the unique data set used in this paper.  I extend my deepest appreciation to Brendan 

Hill, Nancy Augustine, and Kil Huh, my colleagues at the Pew Center on the States, whose 

expertise in state budgets and debt made this research possible. Finally, I’d like thank Eric 

Schultz, Kristin Thorpe, and the rest of my friends and family for their unwavering 

encouragement and support – without them, nothing would be possible. 

 
Many thanks, 

EMILY E. ASKEW 



vi 

TABLE OF CONTENTS 

 
INTRODUCTION............................................................................................................................... 1 

BACKGROUND................................................................................................................................. 6 

Overview of Municipal Debt................................................................................................... 6 

Types of Municipal Debt......................................................................................................... 7 

LITERATURE REVIEW .................................................................................................................... 9 

State Use of Short-term Debt .................................................................................................. 9 

Fiscal Reasons for Issuing Short-term Debt.......................................................................... 11 

Determinants of Cash Flow Debt .......................................................................................... 13 

Determinants of Capital Financing Debt............................................................................... 15 

CONCEPTUAL FRAMEWORK AND HYPOTHESES .......................................................................... 17 

Dependent Variables ............................................................................................................. 20 

Independent Variables ........................................................................................................... 21 

Limitations............................................................................................................................. 22 

ANALYSIS PLAN ............................................................................................................................ 24 

Population.............................................................................................................................. 24 

Estimation Methods............................................................................................................... 26 

Model Specification............................................................................................................... 28 

RESULTS ....................................................................................................................................... 36 

Descriptive Results ................................................................................................................ 36 

Regression Results................................................................................................................. 39 

DISCUSSION .................................................................................................................................. 48 

Policy Relevance ................................................................................................................... 48 

Policy Recommendations ...................................................................................................... 50 

Limitations............................................................................................................................. 52 

CONCLUSION ................................................................................................................................ 54 

APPENDIX 1: DEFINITIONS OF SHORT-TERM DEBT..................................................................... 56 

APPENDIX 2: CRITERIA FOR CREATING CASH FLOW AND CAPITAL FINANCING SUBSAMPLES 57 

APPENDIX 3: STATES WITH ONLINE DEBT DISCLOSURES .......................................................... 59 

REFERENCES................................................................................................................................. 60 

 



vii 

LIST OF TABLES AND FIGURES 
 
TABLE 1: CRITERIA FOR CREATING SUBSAMPLES .......................................................................... 25 
TABLE 2: CORRELATION BETWEEN DEPENDENT VARIABLES & DATA REMOVED FROM SUBSAMPLE

....................................................................................................................................................... 26 
TABLE 3: CASH FLOW MODEL -- VARIABLES NAMES AND HYPOTHESIZED RELATIONSHIPS ......... 29 
TABLE 4: CAPITAL FINANCE MODEL – VARIABLES NAMES AND HYPOTHESIZED RELATIONSHIPS 34 
TABLE 5: CASH FLOW SUMMARY STATISTICS, ALL OBSERVATIONS INCLUDED ............................ 36 
TABLE 6: CASH FLOW SUMMARY STATISTICS, WHERE OBSERVATIONS > 0 .................................. 36 
TABLE 7: CAPITAL FINANCING SUMMARY STATISTICS, ALL OBSERVATIONS INCLUDED............... 37 
TABLE 8: CAPITAL FINANCING SUMMARY STATISTICS, WHERE OBSERVATIONS > 0..................... 37 
TABLE 9: CASH FLOW MODEL – DIRECTION AND SIGNIFICANCE ................................................... 39 
TABLE 10: CASH FLOW MODEL ESTIMATION RESULTS ................................................................. 42 
TABLE 11: CASH FLOW MODEL ESTIMATION RESULTS (CONT.).................................................... 43 
TABLE 12: CORRELATION BETWEEN DEBT AND DEFICIT RESTRICTION VARIABLES ...................... 44 
TABLE 13: CAPITAL FINANCE MODEL – DIRECTION AND SIGNIFICANCE ....................................... 44 
TABLE 14: CAPITAL FINANCE MODEL ESTIMATION RESULTS........................................................ 47 
TABLE 15: CORRELATION BETWEEN INTEREST RATE VARIABLES ................................................. 47 
 



 

1 

INTRODUCTION 

In recent years, indebtedness – the simple act of owing money to another – has become 

the subject of intense public scrutiny, fear, and even anger. The subprime mortgage meltdown, 

the credit crisis, and the resulting increase in federal deficits have all led many to question the 

sustainability of American debt.  

Despite this attention to public debt, state governments have managed to elude the 

spotlight. This evasion may be attributed to the widespread notion that states cannot run deficits, 

and are thus more fiscally responsible than their federal counterpart.1 However, state 

governments can and do issue debt, in much the same way the federal government does. In 2008, 

the most recent year for which such data is available, states cumulatively owed more than $1 

trillion dollars to investors of municipal bonds.2  

Given this amount of outstanding debt, one can begin to understand the important role 

that municipal debt plays in state government administration. Instead of waiting to amass enough 

tax revenue to finance the entire cost of constructing a new building or road, states borrow 

money up front by issuing bonds. The principle borrowed, plus interest, is repaid to investors 

from future tax revenues. Through bonds, state governments borrowed over $182 billion dollars 

in 2008, enabling the construction roads, schools, hospitals, and many other capital investments.3  

Although municipal debt is often considered a rather mundane part of the fixed income 

securities market, it has experienced the same innovation seen in other parts of Wall Street 

throughout the past decades. In an effort to tailor risk and price to issuers and investors, the same 

engineers that produced derivatives and collateralized debt obligations also brought 

                                                 
1 Trogen, 2001; Clingermayer, 1995. 
2 U.S. Census Bureau, 2008. 
3 Summers, et al., 2008; Thomson Reuters, 2010; U.S. Census Bureau, 2008. 
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diversification to the municipal market.4  In addition to the standard fixed rate 30-year bond, 

investors in municipal debt can now choose from a variety of instruments that mix and match 

interest rates and maturities.  

Short-term debt is one such growing segment of the municipal debt market. Government 

use of these instruments has been increasing over the past decades, growing from less than 3% of 

total debt issuance in 1974 to 16% in 1999.5  Since 1990, short-term debt issuances have 

comprised, on average, about 20% of the of the overall debt market.6 Figure 1 demonstrates that, 

although the issuance of short-term debt has varied through this time period, it has nearly 

doubled since 2006. 

FIGURE 1: 

Short-term Debt Issuance as a Percent of Long-term 

Debt Issuance, 1990-2008
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Source 1: State & state level short term municipal new issues, Thomson Reuters; Long-term debt state-level debt, 
U.S. Census of Government Finance Statistics. 

 

As Figure 2 shows, short-term debt does not always move in tandem with long-term debt, 

particularly since the early 2000s. In fact, long-term debt issuances explain only 12% of the 

                                                 
4 Hildreth, 2005. 
5 Wesalo, 2001. 
6 U.S. Census Bureau, 2008; Thomson Reuters, 2010. 
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variation in short-term debt issuances. Considering the divergence between short-term and long-

term debt, and the wide variation in short-term debt itself, the question must be asked: what 

factors influence states to issue short-term debt? Unfortunately, this question is not easy to 

answer.   

FIGURE 2: 

Short- and Long-term Debt Issued, 1990-2008
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Source 2: State & state level short term municipal new issues, Thomson Reuters; Long-term debt state-level debt, 
U.S. Census of Government Finance Statistics.  

 

Outside of bond-rating agencies and investment firms, the short-term debt market has 

gone curiously unexamined. Academic analysis of this market may be limited, particularly with 

respect to policy, because there is no widely accessible public data. Unlike long-term debt, the 

Census only reports the amount of outstanding short-term debt remaining at the end of each 

fiscal year. However, because short-term debt is by nature usually repaid within a year, this data 

yields little information about the total amount of short-term debt issued by each state.   

 This opacity in a $30 billion dollar annual public liability should give taxpayers pause. 

Despite the fact that $526 billion dollars of short-term debt has been issued since 1990, a recent 

survey of debt management policies revealed that 17 states have no policy towards short-term 
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debt at all.7 The Municipal Securities Rulemaking Board, a quasi-governmental agency set up to 

monitor securities dealers, primarily focuses on municipal debt after it has reached the secondary 

market.8 The Government Accounting Standards Board has issued more stringent requirements 

on debt reporting, but by all accounts, they have not been effectively implemented by state 

comptrollers.9 The short-term debt practices of states, then, are largely self-policing.  

 Researchers have theorized – and recent anecdotal evidence (such as a $9 billion dollar 

issuance in California) supports --  that in times of economic stress, governments may turn to 

short-term debt to help plug budget gaps created by declining revenues and increasing 

expenditures.10 Doing so for a short period of time may ease fiscal stress while they wait for the 

economy to turn around. However, repeated or excessive use of short-term debt is a risky long-

term strategy. It assumes the state will always have access to debt markets and that investors will 

always demand short-term debt. Unexpected shifts in these assumptions could leave the state 

with a maturing debt they are unable to repay or refinance affordably. It also conveys economic 

weakness to ratings analysts, who may lower their credit rating as a result.11 Though 

municipalities rarely default, their issuance of debt has real costs that, if managed poorly, impose 

risks to the sustainability of other government programs. Without heavy government regulation, 

it is important that more research be undertaken to improve the transparency of the short-term 

debt market.   

 This paper works to improve transparency by examining the reasons for which states 

issue short-term debt. Specifically, this paper tests whether acute fiscal stress, as measured by 

budget gaps, increases the amount of the debt issued. This research circumvents the problems 

                                                 
7 Thomson Reuters, 2010; Robbins, 2001. 
8 Municipal Securities Rulemaking Board, 2010. 
9 Robbins, 2009. 
10 Regens, 1992; Clingermayer, 1995. 
11 Clingermayer, 1995. 
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posed by the limited Census data by using comprehensive data from Thomson Reuters. These 

data on the amount of short-term debt were used to create two models, one for cash flow debt, 

and one for capital financing debt. Examining each of these separately allowed for a more 

precise understanding of the effects of fiscal condition on short-term debt levels. Based on a 

method used by Paul Trogen in Uncovering Patterns of State Short-term Debt Financing, 

independent variables were carefully selected to find the most predictive model. 

The results indicate that budget gaps have no significant effect on the amount of debt 

issued in either model. The findings indicate that, in contrast to expectations, budget gaps do not 

exert a strong direct influence on short-term debt levels. The pressure of budget gaps may be 

expressed indirectly through changes in specific expenditures and revenues. The strongest 

influences on the amount of short-term debt levels – both cash flow and capital financing – are 

debt and deficit policies intended to limit long-term debt levels and imbalanced budgets. This 

suggests that short-term debt may be used as an alternative method for long-term debt financing 

by policymakers who find themselves increasingly constrained by debt limits and balanced 

budget requirements.  In other words, states may be using short-term debt to circumvent 

restrictions intended to limit overall indebtedness. This research also raises interesting questions 

about the extent to which states make their financing decisions based on sound financial policies. 

To improve the evaluation and transparency of this large market, states should consider adopting 

comprehensive debt management plans and working with federal sources to collect  and 

disseminate relevant data. 
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BACKGROUND  

Overview of Municipal Debt 

Municipal debt is an umbrella term used to describe any security issued by a state or local 

government.12 The term is also sometimes used to describe all the liabilities of those 

governments, including employee pensions and retiree benefits. In the context of this paper, the 

term ‘municipal debt’ refers specifically to securities.  

Municipal securities are essentially a promise made by a government (the issuer) to repay 

to its lenders (investors) the total amount borrowed, plus interest.13 The promise to repay is 

usually secured or ‘guaranteed’ by the full faith and credit of the issuer. In other words, unlike 

corporate securities, the government issuers have the power to collect taxes in order to repay 

their debt. Although there is a growing group of securities that are not explicitly guaranteed in 

this way, the implicit backing of tax revenues allows municipal securities to be perceived as 

relatively safe investments.14   

Most municipal securities are subsidized by the federal government through a tax-

exemption on the interest paid to the investors. Depending on the income level of the investor, 

the interest they earn on a tax-exempt municipal security would be as much as 35% higher than it 

would be for a similar taxable corporate security. Thus, governments can borrow money at 

significantly lower interest rates, and still remain competitive with corporate securities by 

providing similar after-tax earnings to investors.15  

Despite the interest savings provided by tax-exempt bonds, some governments also issue 

taxable bonds. Before the introduction of the popular federal Build America Bond program in 

                                                 
12 Bahl, 1993; Regens, 1992; Walsh, 2010. 
13 Wesalo Temel, 2001. 
14 Bahl, 1993; Regens, 1992. 
15 Maguire, 2001. 
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2009, which provides a federal subsidy directly to government issuers of taxable bonds, the 

taxable debt comprised a relatively small 5% of all debt issued.16 Because the reasons for which 

governments issue taxable versus tax-exempt may differ, taxable debt is not examined in this 

paper. 

Types of Municipal Debt    

The amount of municipal debt is staggering: at the beginning of 2010, states and 

localities collectively owed $3.3 trillion dollars, with almost $500 billion issued in 2009 alone.17 

Given the size of this market, it is reasonable to expect a wide variation in the ways in which 

governments issue and use these securities. One framework often used by analysts to understand 

this market is to examine the market by the life of the loans made to governments. The ‘maturity 

length’ of securities gives insight into whether states rely on capital markets or taxes to finance 

current public goods.18 While states have historically issued most of their debt in bonds, a 

significant amount are now issued in other forms, such as notes or variable rate demand 

obligations.19  

Much of the debt issued in 2009, and indeed the majority of outstanding debt, was issued 

in the form of bonds.20 Bonds are distinguished from other securities primarily by their long-term 

maturity length; a typical long-term bond is repaid at a fixed interest rate over 20 or 30 years.21 

Bonds are normally used to finance large infrastructure projects for which costs are very high 

and difficult to pay in one lump sum. If states waited until they collected enough tax revenue to 

begin the project (a strategy known as paygo), the project may not be used by those who actually 

                                                 
16 Brandon, 2010. 
17 Brandon, 2009. The municipal debt figures cited include tax-exempt and taxable debt. 
18 Regens, 1992. 
19 Brandon, 2009. 
20 Regens, 1992; Brandon, 2009. 
21 MSRB, 2009. 
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paid for it. By issuing bonds, the project can be built immediately, and the taxpayers (whose 

taxes are repaying the bonds) can enjoy the project they helped to finance. In this way, the cost 

burden of the project is distributed more evenly across its potential users.22  

Variable rate demand obligations (VRDOs) are used in much the same way as bonds, 

except their interest rates are reset weekly. They were created as a response to volatile interest 

rates in the 1970’s and 1980’s; governments would essentially accept the risk of potentially 

higher interest rates in exchange for increased liquidity and lower initial interest rates.23 In 2009, 

VRDOs made up about $30.0 billion, or 7% of all tax-exempt issuances.24 Because of 

differences in the way these securities are used and reported, VRDO data were not collected for 

this analysis, and are not included in any self-reported debt issuance totals in this paper. 

Notes are distinguished from other securities primarily by their short maturity length; a 

typical-short-term note has a maturity length of around a year, though some consider notes with a 

maturity of up to three years to be short-term (see Appendix 1 for more information on shor-term 

debt maturity lengths). Notes are considered fundamentally different from long-term or VRDO 

debt in that, by definition, they do not redistribute the cost burden of services across users – the 

debt simply matures too quickly. However, as is detailed in the following sections, there are 

cases in which notes can facilitate capital finance. The reasons for which notes, also referred to 

in this paper as short-term debt, are issued are more fully described in the Literature Review.  

 

                                                 
22 Clingermayer, 1995. 
23 Hildreth, 2005. 
24 Brandon, 2009. 
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LITERATURE REVIEW 

State Use of Short-term Debt  

 The reasons for which states issue short-term debt vary, and the literature illustrates that 

its possible uses have broadened over time. Older sources, such as the 1981 edition of 

Fundamentals of Municipal Bonds, equate short-term debt only with ‘revenue smoothing.’25 

When states experience a temporary mismatch between expected revenues and schedules 

expenditures, they often turn to short-term notes to fill the gap. The notes are repaid once the 

expected revenues are received, usually within the same fiscal year in which the debt was 

issued.26   

By the late 1980’s and early 1990’s, researchers seemed to reach the consensus that states 

also use short-term debt to smooth budget deficits.27 Kirkland connected this newfound reliance 

on debt to recessions in the late 1970’s and early 1980’s. To illustrate the dismal budget 

situations faced by states, he noted that in 1983, “[38 states] had to cut their current year’s 

operating budget in order to finish the year in balance.”28 In comparison, the aftermath of the 

current recession beginning in 2007 has left 48 states facing budget gaps.29 The current level of 

fiscal strain, the worst recorded since the Depression, suggests that states could be under even 

greater pressures to issue short-term debt. Unfortunately, there has been no empirical analysis of 

whether acute fiscal stress leads to higher short-term debt levels. 

Most academic research acknowledges only the revenue and deficit smoothing functions 

(referred to collectively as ‘cash flow debt’) of short-term debt. However, recent materials from 

ratings agencies indicate that the uses of short-term debt have expanded to include capital 

                                                 
25 Public Securities Association 1981. 
26 Clingermayer, 1995. 
27 Mazer, 1994; Clingermayer, 1995. 
28 Kirkland, 1983. 
29 McNichol, 2010. 
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financing.30 Unlike cash flow debt, capital financing debt is used as interim financing for long-

term debt. It enables states to raise immediate funds for planning and development costs, and to 

repay them with long-term bonds once they have been secured.31 Some states may also use short-

term capital financing notes when long-term interest rates are high, as a way to avoid issuing 

bonds at a higher cost.32    

 While at least one ratings agency acknowledges that capital financing debt can be used to 

finance deficits, for the most part cash flow debt and capital financing debt are analyzed 

separately.33 Because the uses for each are so different, the ratings agencies evaluate them 

separately.34 The justification for doing so is illustrated in Figure 3 below. The issuance of cash 

flow debt appears to move independently from capital financing debt – if the level of issuance 

varies so widely based on the type of debt, it stands to reason that the determinants of those 

levels also vary. For these reasons, this study will also separate the two types of debt. Doing so 

will allow the effect of deficit financing, which is primarily a use for cash flow debt, to be 

isolated and more accurately studied. 

                                                 
30 Doppelt, 2007; Petek, 2007; Raphael, 2009. 
31 Doppelt, 2007. 
32 Trogen, 2000; Feldstein, 2008. 
33 Doppelt, 2007; Petek, 2007; Raphael, 2009. 
34 Petek, 2007. 
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FIGURE 3: 

Capital Financing and Cash Flow Debt Issuances, 1990 - 2009
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Source 3: State & state level short term municipal new issues, Thomson Reuters. 

 

Fiscal Reasons for Issuing Short-term Debt 

As discussed above, the distinction between cash flow debt and capital financing debt is 

not a casual one: because their uses are so different, it is reasonable to believe that the factors 

that determine their issuance levels are also fundamentally different. To understand what factors 

lead different states to issue different levels of debt, it is helpful to consider each of these groups 

in a fiscal context.  

Although there is very little academic research focusing on short-term debt, in 

Uncovering Patterns of State Short-term Debt Financing, Paul Trogen applies a fiscal 

framework often used to study budgets to his study of short-term debt. In his paper, he posits 

three reasons for which states may carry short-term debt from one fiscal year to another. These 

reasons are defined briefly here, and are detailed more fully in the sections below and in the 

Conceptual Framework: 
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1) Cyclical fiscal stress is defined as any temporary economic or fiscal condition which will 

correct itself in time. Cyclical fiscal stress can be caused by recessions or high levels of 

outstanding debt, both of which temporarily strain state budgets. Because strained 

budgets have been qualitatively linked to increases in cash flow debt, this paper 

hypothesizes that cyclical fiscal stress will increase the amount of cash flow debt issued 

by states.35 

2) Structural fiscal stress is defined as any fiscal condition that will not be corrected, and in 

fact may worsen, over time. Structural fiscal stress is usually caused by state policies (or 

lack thereof) that enable expenditures to repeatedly misalign with outlays. These 

mismatches manifest themselves in the form of repeated budget gaps.36 Again, because 

budget strains have been associated with increases in cash flow debt, this paper expects 

that structural fiscal stress will increase the amount of cash flow debt issued by states. 

3) Temporary home for long-term debt is defined as any economic or fiscal policy which 

favors the issuance of short-term debt over long-term debt. Trogen links specifically links 

these reasons to capital financing. Thus, this paper predicts that indicators representing 

‘temporary home for long-term debt’ will influence the amount of a capital financing 

debt.37   

One limitation in using Trogen’s framework in this paper is that in studying only reasons 

for carrying debt across fiscal years, it does not allow for the very common instance where states 

use short-term debt for revenue smoothing. The data in this research, particularly the cash flow 

group, will likely be influenced by factors that represent revenue smoothing. Unfortunately, 

because there is no known data tracking state revenue and outlay fluctuations within a year, it 

                                                 
35 Trogen, 2001. 
36 Trogen, 2001. 
37 Trogen, 2000. 
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will be difficult to control for revenue smoothing in the model. This limitation is further explored 

in the Discussion section. 

In his research, Trogen found that while cyclical stress influences the amount of debt 

carried over from one fiscal year to the next, structural stress is the greatest influence on whether 

the state decides to roll over in the first place.38 This paper expands on his findings by using 

more comprehensive data, and by separating general short-term debt into more specific 

categories to isolate the differing effects of fiscal stress on each group.   

More information about the use of Trogen’s fiscal framework in the context of capital 

financing and cash flow debt levels are detailed in the following sections and in the Conceptual 

Framework.  

Determinants of Cash Flow Debt 

The instruments usually considered to be ‘cash flow debt’ are tax- and revenue- 

anticipation notes (TANs, RANs, or TRANs), grant anticipation notes (GANs), and general 

obligation notes (GOs). As their names suggest, TANs, RANs, TRANs, and GANs are issued in 

anticipation of future taxes, revenues, or grant funds. GOs are used in much the same way, but 

they are secured by the “full faith and credit” of the government, instead of a specific tax or 

revenue.39  States use these types of notes to smooth “lumpy” revenues, and they are repaid with 

the source of funds specified in the name of the instrument (i.e., taxes, grants, etc). 

As hypothesized in this paper, states may also use them to make up gaps between 

expenditures and outlays.40 In these instances, the notes are repaid by new issuances of either 

short- or long-term debt.  As Trogen notes, these budget gaps can be attributed either to short-

term economic disruptions, or to longer term fiscal problems. Thus, cash flow debt related to 

                                                 
38 Trogen, 2000. 
39 Petek, 2007; Wesalo-Temel, 2001;  
40 Feldstein, 2008. 
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short-term economic disruptions can be explained by indicators in the “cyclical fiscal stress” 

category, and cash flow debt related to longer term fiscal problems can be explained by 

indicators in the “structural fiscal stress” category.    

In the “cyclical fiscal stress” category, Trogen found two factors that significantly 

influence the amount of short-term debt: 

1) Recession, unsurprisingly, increases the amount of short-term debt issued. Economic 

downturns usually occur without much warning, and states are often unable or unwilling 

to adjust their expenditure levels to account for new revenue realities. The resulting 

budget gaps would incentivize the use of short-term cash flow debt. 

2) Reliance on income tax, as opposed to sales tax, can cause an increase in short-term debt. 

If the state is experiencing a recession, revenue from an elastic income tax will drop 

considerably, while revenue from a relatively inelastic sales tax will remain steady. 

Trogen hypothesized that a growing school-aged population would also influence short-term 

debt, but this cyclical stress variable was found to be insignificant. In the “structural fiscal stress” 

category, Trogen found five factors that significantly influence the amount of short-term debt: 

1) Real per capita education expenditures are negatively related to short-term debt levels. 

Although education spending is driven by formula and discretion, it has historically 

trended close to that of discretionary spending. When states are facing chronic budget 

gaps, it is easier for policymakers to cut appropriations for discretionary spending.  

2) Real per capita highway expenditures, like education, are also discretionary. However, 

they were positively related to the amount of short-term debt. This ran in contrast to 

Trogen’s hypothesis, but he did not provide an explanation for this finding.  
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3) Real per capita health expenditures, unlike education, are entitlements written into law. 

During prosperous times, states may enact generous legislation that is difficult to repeat 

in bad times. Thus higher health spending increases the amount of short-term debt.   

4) Real per capita outstanding short-term debt is related to increases in the amount of new 

short-term debt issuance. If the debt issued in the prior year has not yet been paid off, it 

may be a signal that the state is experiencing fiscal trouble. In addition, the accumulated 

debt must be repaid in the current year -- perhaps exacerbating the fiscal trouble. 

5) Real per capita surplus is negatively related to short-term debt issuance. If the economic 

and conditions are such that a state holds a budget surplus, the pressures that incentivize 

the use of short-term debt are reduced.  

Trogen’s research included many hypothesized structural stress variables that were not 

found to be significant, including: Medicaid, federal aid reduction, low ratios of local-state 

spending, declining incomes, regional attitudes towards debt, and policies regarding deficits.  

Determinants of Capital Financing Debt 

The instruments usually considered to be capital financing debt are bond anticipation 

notes (BANs), construction loan notes (CLNs), and commercial paper (CP).41 As their name 

suggests, BANs are issued in anticipation of long-term bonds (usually for capital projects). CLNs 

are used as start-up financing for large construction projects that incur costs before long-term 

financing can be secured.42 

CPs are used in much the same way as BANs and CLNs, but they have often much 

shorter maturity lengths (between 1 and 270 days). They are usually repaid by issuing more CP 

or long-term bonds. Though older sources mention that CP can be used for the same purposes as 

                                                 
41 Doppelt, 2007; Petek, 2007; Raphael, 2009. 
42 Feldstein, 2008. 
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RANs and TRANs, their high liquidity and resulting flexibility have caused CPs to be used most 

often for capital financing.43 

Though these instruments function in slightly different ways, their main reasons for 

issuance would all fall into the ‘temporary home for long-term debt’ category created by Trogen. 

In this category, he found three factors that influence the amount of short-term debt: 

1) High long-term interest rates cause states to issue these short-term notes, so they can 

delay structuring longer-term debt until interest rates fall. 

2) Increases in short-term interest rates, surprisingly, may incentivize states to issue more 

short-term notes. Trogen theorizes that if higher short-term interest rates represent 

investor beliefs that inflation will fall, they will also increase the amount of short-term 

notes. In other words, rising inflation decreases the attractiveness of short-term debt.  

3) High levels of outstanding long-term debt may discourage states to issue additional long-

term debt, out of fear that they would receive a lower rating. States issue short-term notes 

instead.44 

 

                                                 
43 Wesalo-Temel, 2001; Doppelt, 2007. 
44 Trogen, 2000. 
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CONCEPTUAL FRAMEWORK AND HYPOTHESES 

This paper seeks to answer two questions: a) what factors influence state issuance of 

short-term debt, and b) does acute economic stress, as measured by budget gaps, increase the 

amount of debt issued.   

Although there has been very little academic research in this area, one framework for 

analyzing the determinants of short-term debt issuance was posited by Paul Trogen in 

Uncovering Patterns of State Short-term Debt Financing. While this framework was intended to 

inform his research on the amount of outstanding short-term debt at the end of a fiscal year (the 

one variable tracked by the Census), the underlying ideas are commonly used in fiscal research. 

Because this paper is focusing on the fiscal reasons for which states issue debt, this framework is 

useful in this context.   

In his paper, Trogen hypothesizes that states carry short-term debt balances at the end of 

a fiscal year for three different reasons:  

1) Cyclical fiscal stress: Stress that is short-term in nature and is expected to correct itself is 

considered ‘cyclical’ fiscal stress. When states experience this type of stress, they issue 

short-term debt in order to balance the budget; they will return to balance and repay the 

debt as soon as the cyclical stress ends. Sources of cyclical stress could be a national 

economic recession, a natural disaster, or a political scandal. For purposes of this paper, a 

predicted budget gap is also considered a source of cyclical stress.   

2) Structural fiscal stress: Structural stress that is endogenous to the state’s fiscal structure, 

causing a state’s expenditures to continuously outpace revenues. This type of fiscal stress 

will not correct itself over time. In other words, even during periods of full employment, 

its budget will continue to be imbalanced.  States issue short-term debt as way to balance 
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budgets without cutting spending, either because they erroneously believe that their 

economic condition will improve or because they are unwilling to bear the political risk 

of cutting programs.  Sources of structural stress include unsustainable levels of 

discretionary or entitlement spending, a declining tax base, reductions in federal aid, and 

poorly administered or poorly structured debt management policies. 

3) Temporary home for long-term debt: The government uses short-term debt as a 

temporary way to finance capital projects.  High long-term interest rates or newly formed 

projects may induce governments to issue short-term debt until longer-term financing 

becomes more affordable.  

In this paper, Trogen’s framework is used to identify potential independent variables, and 

to interpret the resulting models. Because of the innate differences between certain types of 

short-term debt instruments, two separate models were estimated. It is expected that variables 

representing cyclical and structural stress will be better predictors of cash flow note issuance, 

and variables representing temporary financing of long-term debt will be a better predictor of 

capital financing note issuance. After these models are estimated, the hypothesis that fiscal stress 

increases the amount of cash flow debt issued will be examined. 

Model I: Cash flow debt = ƒ(cyclical fiscal stress, structural fiscal stress) 

Model II:  Capital financing debt = ƒ(temporary home for long-term debt) 



19 

FIGURE 4: THE RELATIONSHIP BETWEEN FISCAL CONDITION AND SHORT-TERM DEBT 
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DATA 

 This paper uses a variety of data on 50 states for 5 years. These data were pooled into a 

cross-section, resulting in 250 observations. The short-term debt data for the dependent variables 

originated from Thomson Reuters, and the economic, market and policy data for the independent 

variables came from a variety of public sources. The specific data sources are detailed below. 

Dependent Variables 

The short-term debt data for the dependent variables originates from Thomson Reuters, 

which is partnered with Bond Buyer, a daily municipal debt trade publication.45  The Bond 

Buyer has been in existence for over a hundred years and is one of the most widely recognized 

and trusted distributors of information about bonds; almost every issuance of municipal debt that 

is sold in the U.S. is advertised in its newspaper.46 Their data are routinely cited by a wide 

variety of entities, including the Securities Industry Financial Markets Association (SIFMA), the 

Federal Reserve, and the Congressional Research Service.47 Thomson Reuters will provide their 

data free-of-charge to any individual or nonprofit who requests it from the Bond Buyer data 

desk.   

The data set requested from Thomson Reuters for this research contains every short-term 

municipal issuance from January 1990 through December 2009 for which they have a record. In 

classifying a specific issuance, Thomson Reuters uses information available in each issuance’s 

‘primary offering statement’, a legally binding document that structures the debt.  Any issuances 

(with the exception of variable rate demand obligations) that have a maturity date of less than 13 

months are classified as ‘short-term debt.’48 The state of issuance, type of instrument, maturity 

                                                 
45 Bond, 2010. 
46 Wesalo Temel, 2001 (pg. 93). 
47 Brandon, 2009; Maguire, 2001. 
48 Rodgriguez, 2009. 
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length, coupon rate, ratings (if any), and use of proceeds are also listed in the statement, and thus, 

are available for each issuance.   

The information on instrument type was used to create subsamples of cash flow notes and 

capital financing notes, and the information on state of issuance was used to create summary 

variables for each state. Because of limitations in the ability to obtain independent variables to 

accompany all 19 years available of short-term debt data, only 5 years were utilized (from 2004 

to 2008).     

Independent Variables 

In addition to short-term debt levels, the models include information on a variety of state-

level economic, market, and policy indicators. They were collected primarily from the following 

federal sources: 

• Annual Survey of State Government Finances 

• Bureau of Labor Statistics 

• Federal Reserve 

• U.S. Census Bureau 

• U.S. Bureau of Economic Analysis 

These data sources are widely used in the literature on state indebtedness.  For each 

variable the documentation was carefully reviewed to ensure that the variables would be 

specified correctly. Where applicable, nominal dollars were converted to 2008 dollars using the 

Consumer Price Index.49 These variables were merged with the debt data using Excel. 

                                                 
49 Regens, 1992. 
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 For a small number of variables, data was obtained from the output of other researchers. 

These researchers include the following highly reliable nonprofits reports or well-documented 

research papers: 

• Center on Budget and Policy Priorities 

• National Conference of State Legislatures 

• “Are California’s Fiscal Constraints Institutional or Political,” Public Policy Institute of 

California, December 2008 

• “Voting Down the Debt or Voting Up the Cost: Unintended Effects of Referendum 

Requirements,” K.C. Tydgat, University of North Carolina at Chapel Hill School of 

Government, 2009 

The information they provided was primarily compilations of state-level policies. As with 

the government data sources, the documentation for each variable was carefully reviewed before 

using Excel to merge with the data set. 

Limitations 

Unfortunately, there are several limitations to the data used to create the independent 

variables.  In many cases, the data they provided was not available throughout the full 19 year 

time-frame used in the debt data. In most cases, 2009 data had not yet been released. Many 

variables were unavailable in the 1990’s or had undergone methodological changes in their 

collection which made it improper to compare them over time. Because of these challenges, the 

time frame of the data set was limited to 2004 through 2008, a time period for which most 

variables were available.  

In addition, many of the fiscal variables are measured in fiscal year, while other variables 

are measured in calendar years. This time mismatch may cause some measurement bias in the 
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model. However, as is the case with most research in the state policy field, there was no 

alternative but to use the mismatched data. 

Finally, the time frame used in this research does not overlap the time frame used in 

Trogen’s model. Because Trogen’s model served as the foundation for most of the independent 

variables used in this model, many of the variables Trogen found to be significant were unable to 

be used in this paper. This limits the comparisons that can be drawn to his work. 
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ANALYSIS PLAN 

Population 

One of the challenges in researching short-term debt is the inability to obtain accurate 

information on debt issuance levels. The Thomson Reuters data used in this research paper 

provide total issuance amounts, as well as detailed instrument information. The initial short-term 

debt data set received from Thomson Reuters contained 2,774 separate issuances of debt, spread 

across 19 years. Using the detailed information provided for each issuance, the original data set 

was separated into two subsamples: a capital financing subsample, and a cash flow subsample. 

The amount of debt in each subsample was then summed by state, and by year. The data were 

then limited to the years 2004 through 2008, leaving 250 state-year observations (50 states for 

each of the 5 years). 

Because the distinction between cash flow debt and capital finance debt is critical to the 

structure of this analysis, it is important to understand the criteria used for creating the 

subsamples. Each issuance was accompanied by a description copied directly from their official 

offering statements. Thomson Reuters used this information to classify each issuance into the six 

categories based on the type of the instrument used. 50 These categories were used to separate the 

original data set into two subsamples, as summarized in Table 1.  

                                                 
50 Rodriguez 2009. 
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TABLE 1: CRITERIA FOR CREATING SUBSAMPLES 
If Thomson Reuters classified instrument 

as…

The issuance was classified placed in the 

subsample…

Bond anticipation note (BAN) Capital financing debt

Revenue anticipation note (RAN) Cash flow debt

Tax anticipation note (TAN) Cash flow debt

Tax and revenue anticipation note (TRAN) Cash flow debt

Other Anticipation Classification dependent upon description (the 

majority being cash flow)

Other Classification dependent upon description (the 

majority being cash flow)  

BANs were classified as capital financing because they are generally used to finance 

capital projects, and they are repaid with issues of long-term bonds. RANs, TANs, and TRANs 

were classified as cash flow debt because they are used to smooth cash flows, and are repaid by 

future streams of taxes or revenues. Categorizing these instruments types was relatively 

straightforward.  

In contrast, the classification of issuances in the “Other” and “Other Anticipation” 

required individually reviewing each issuance. The appropriate subsample was determined by 

using both the accompanying description and the use of proceeds fields for each issuance. The 

majority of these issuances fell into the cash flow subsample, but a significant number of “Other” 

issues (approximately 240) fell into the capital financing subsample. There were many instances 

where the information provided by Thomson Reuters was insufficient to determine an 

appropriate subsample. These 652 unidentified issuances, which made up approximately 23% of 

the original data set, were not included in the subsamples or the resulting models. (Please see 

Appendix 2 for more detailed information on how the subsamples were constructed.)   

The removal of nearly ¼ of the original data set introduces the risk of omitted variable 

bias, particularly if a) the information omitted was not random, and b) that omitted information 

systematically prevented identification of variables that would otherwise belong in the cash flow 

or capital financing categories. However, the correlation matrix between the two dependent 
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variables of interest and an “other” variable comprising all the removed data does not show any 

significant relationships (see Table 2 below). In addition, many of the removed issues were 

described as housing revenue bonds; these bonds are usually related to activities undertaken by 

housing agencies for activities unrelated to infrastructure finance or cash flow. Thus, there is no 

reason to believe their omission is materially related to the fiscal issues being analyzed in this 

study.  

TABLE 2: CORRELATION BETWEEN DEPENDENT VARIABLES & DATA REMOVED FROM 

SUBSAMPLE 
Capital financing pc Cash amount pc Other short term debt

Capital financing pc 1 -0.00179 -0.211

Cash amount pc -0.00179 1 0.0796

Other short term debt -0.211 0.0796 1

Observations 154

="* p<0.05  ** p<0.01  *** p<0.001"  

Estimation Methods 

One of the purposes of this research paper is to determine what factors best predict both 

cash flow debt issuance and capital financing debt issuance. After finding the most predictive 

models, they will be used to test the hypothesis that acute fiscal stress increases the amount of 

cash flow debt.  

The methodology for this analysis is based on a similar study by Paul Trogen. In 

Uncovering Patterns of State Short-term Debt Financing, Trogen estimated a “best” equation 

and then added other variables individually to “estimate their influence without introducing too 

many variables simultaneously and incurring risks of unstable and unreliable results caused by 

multicollinearity.”51 

The analysis for this paper will be conducted in much the same way. First, the 

hypothesized models will be estimated. If these do not yield satisfactory r-squared and p-values, 

                                                 
51 Trogen, 2001. 
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the method used by Trogen will then be applied. This method is appropriate because there is 

significant risk for multicollinearity amongst the hypothesized variables. If it is present, then 

correlated variables could appear insignificant. By building the estimates using Trogen’s method, 

the influence of multicollinearity will be more apparent.  

Each model will be estimated using ordinary least-squares regression (OLS). Although 

both fixed effects and tobit regressions were considered, they were ultimately deemed 

inappropriate. Because there would only be 50 observations (each state), the fixed effects model 

would have yielded very high standard errors. In addition, this type of model would not have 

reported the effects of the policy variables (which did not change during the five years being 

studied). There was also a potential for many independent variables, with a need to compare the 

effects of those variables across models. Tobit regression would have made the interpretation of 

these variables onerous, and it ultimately would not yield results markedly different from OLS 

regression. For these statistical and practical reasons, OLS was determined to be the most 

effective.52 

The use of OLS posed its own challenges, however. For the p-values obtained using OLS 

to be reliable, the variables must be normally distributed. Unfortunately, an analysis of the 

dependent variables revealed a highly skewed distribution; because many states issued no short 

term debt, there were many zero values. Even after removing all of the zero-value observations, 

the distributions were still skewed. By logging the dependent variables, a much more normal 

distribution was obtained.  

OLS regression also requires a sufficient number of observations to produce reliable 

estimates. Although logging the dependent variables produced a more normal distribution, it also 

                                                 
52 Endersby suggests that generalized least-squares regression would be more appropriate for state pooled cross-
sectional data. However, models run with this type of regression yielded very similar results to those obtained by 
OLS (1997). 



28 

transformed any zero value into a missing value (as the log of zero is undefined). In order to use 

OLS on panel data, each state would need to have defined values for each of the five years being 

analyzed. In the cash flow model, the panel data set would have an n of 16; the capital finance 

model would have an n of 2. These n’s would obviously be too low to perform multiple 

regression OLS.  

In order to achieve a sufficient n, the panel data had to be used as a pooled cross-section, 

with each state-year being treated as an observation. This increased the cash flow model n to 

112, and the capital finance model n to 56.  

Model Specification 

As discussed in the conceptual framework, the variables in the cash flow or capital 

financing debt models can be grouped into three different fiscal categories. Variables in the 

‘temporary home for long term debt’ category are hypothesized to best describe the amount of 

capital financing debt. Variables in the ‘cyclical fiscal stress’ and ‘structural fiscal stress’ 

categories are hypothesized to best describe the amount of cash flow debt. Of particular interest 

to this study is whether the “budget gap” variable, a fiscal stress variable, increases the amount 

of cash flow debt. Each model is discussed separately below.   

 It should be noted that the models proposed below differ from Trogen’s framework for 

several important reasons. Trogen’s framework was specifically created to analyze the amount of 

outstanding short-term debt, as opposed to the amount of short-term debt issued. In addition, the 

short-term debt being analyzed here has been separated into two groups based on predicted 

differences in predictors. While much of the framework is highly relevant to the models 

proposed here, several additional variables were added based on more recent research. Moreover, 

several variables analyzed by Trogen were not included in this model, as they were not available 
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in the time frame used in this paper. In some cases, the added variable does not fall within the 

fiscal framework built by Trogen; however, this does not change the hypotheses proposed in this 

research. 

 As a final note, the monetary variables in the model were transformed in the same way. 

Each was converted into real 2008 dollars in order to control for inflation. They were then 

divided by state population in order to control for the size of the state, and to ensure that very 

large or small states did not bias the model estimates. Finally, although not all of the monetary 

variables were skewed, they were logged in order to ease the interpretation of their effect on the 

dependent variables (whose log transformation is discussed in the previous section). 

MODEL I: 
Cash flow debt pc = β0 + β1(Budget gap) – β2(Short term interest rate) + β3(Short 

term debt outstanding pc) - β4(Tax revenue pc) – β5(Income pc) + β6(Health 

spending pc) +/- β7(Education spending pc) +/- β8(Gov. balanced budget) +/- 
β9(Leg. balanced budget) +/- β10(Ban on deficits) + β11(Supermajority for GO) + 
β12(Referendum for GO) + β13(Ban on GO)  

 
TABLE 3: CASH FLOW MODEL -- VARIABLES NAMES AND HYPOTHESIZED RELATIONSHIPS 

Predicted Variable Name Description

+ Budget gap Funds needed to fill budget gap before start of fiscal year, % of total budget

- Short-term interest rate Interest rate on 3-month Treasury bonds, averaged by year

+ Short-term debt outstanding pc Amount of short-term debt owed at end of fiscal year by state, $ per person

- Tax revenue pc Tax revenue per capita by state, $ per person

- Income pc Personal income per capita by state, $ per person

+ Health spending pc Health expenditures per capita by state, $ per person

+/- Education spending pc Education expenditures per capita by state, $ per person

+/- Gov. balanced budget Whether governor is required to propose balanced budget

+/- Leg. balanced budget Whether legislature is required to enact balanced budget

+/- Ban on deficits Whether carrying deficits into the next fiscal year is banned (1 = banned)

+ Supermajority for GO debt Whether supermajority is required to issue GO debt

+ Referendum for GO debt Whether referendum is required to issue GO debt

+ Ban on GO debt Whether issuing GO debt is banned (1 = banned)  

Dependent Variable: 

Cash flow debt pc is the dependent variable for Model I. It is a measure of the 

anticipation and GO notes issued each year in each state, per person. The amount of cash flow 
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notes will be best predicted by a mix of fiscal and economic variables that represent cyclical and 

structural stress. 

Independent Variables Representing Cyclical Stress:  

Budget gap is a key variable of interest in the model. It captures the budget gap that had 

to be closed before the beginning of each fiscal year, as a percent of the overall budget.53 

Multiple researchers have connected the existence of budget strains or gaps to an increase in 

short-term debt.54 Because anticipation and GO notes are used most often for cash flow purposes, 

the existence of a budget gap should increase the amount of cash flow debt. Although it was not 

explicitly tested in Trogen’s model, this variable will essentially take the place of Trogen’s 

‘recession’ variable. There was a recession during the time period of this study, but the period of 

time was too short to enable the data to be used without statistical concerns about the effects of 

the lack of variation in across time. The size of the budget gap directly affects the level of cash 

flow debt issued; most of the remaining variables affect cash flow indirectly through their 

influence on the budget gap. 

Short-term interest rate represents the interest rate on 3-month Treasury bonds, averaged 

by year. Regens notes that short-term debt levels are sensitive to interest rates – while this is very 

likely to be the case with capital financing debt, there is a possibility that it affects cash flow debt 

as well.55 If a government is facing a budget gap and high short-term interest rates, it may be 

incentivized to find a less costly way to fill the gap (such as borrowing from internal accounts, or 

cutting revenues). Thus, short-term interest rate is expected to be negatively correlated with cash 

flow debt. 

                                                 
53 McNichol, 2010. 
54 Regens, 1992; Clingermayer, 1995; Mazer, 1994. 
55 Regens, 1992. 
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Independent Variables Representing Structural Stress:  

Short-term debt outstanding pc is a measure of the amount of per capita short-term debt 

left unpaid at the end of each state’s fiscal year. The higher the state’s outstanding short-term 

debt level, the more the state has to pay back in the current year. If the state is already under 

fiscal stress, this accumulating repayment could exacerbate it. The state may even have to issue 

additional short-term debt to pay it off. Thus, short-term debt outstanding is expected to be 

positively correlated with cash flow debt levels.  

Tax revenue pc is a measure of the real tax revenue, per capita, during the fiscal year. Tax 

revenues make up a substantial part of the funds states use to pay for outlays. If tax revenues are 

declining in a state, it may face pressure to make up budget gaps through cash flow debt. Long-

term challenges to fiscal balance are often exacerbated in the short-term by heightened volatility 

in revenues, meaning that any changes in revenues may contribute to budget gaps that invite cash 

flow debt.56 

Income pc represents the tax base of the state. States' tax revenues are in large part 

comprised of income and sales taxes, which are in turn highly dependent on personal income. 

Decreasing levels of income pc would indicate that the state may have trouble generating enough 

revenue to balance its budget, leading it to issue cash flow debt.57 

Trogen found several expenditure variables to be significant in his analysis. During 

periods of prosperity, governments may set levels of spending that are not sustainable in the long 

run, as tax revenues fall or certain types of expenditures (particularly mandated expenditures) 

grow. Health spending per capita, a mandated expense that is difficult to cut once established, is 

expected to be positively correlated with cash flow debt.  

                                                 
56 Ward, 2009. 
57 Trogen, 2000. 
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However, the effect of education spending per capita is unclear. Trogen found it to be 

negatively correlated with debt levels, as it is a discretionary program that is statutorily easier to 

cut. In contrast, Trautman noted that governments that experience an increase in demand for 

education often respond by increasing debt issuance to meet that demand (1995). If this is the 

case, then education spending per capita would be positively correlated with cash flow debt 

levels.  

Many states have adopted policies, statutes, or laws that require the passage of balanced 

budgets or that limit the ability to issue certain kinds debt. These policies are intended to enforce 

fiscal discipline, but they often have unintended effects.58 In the case of short-term debt, those 

policies would affect cash flow levels indirectly through their effect on budgets or long-term debt 

levels.  

In his analysis, Trogen considered only one such policy: prohibitions on carrying deficits 

into the following fiscal year. Although ban on deficits was not included in his model, he 

hypothesized that it would reduce short-term debt levels. He reasoned that if a state is 

sufficiently debt-averse to prohibit carrying deficits to a new fiscal year, then it would also be 

intolerant of other types of debt.59 However, other research gives reason to believe that balanced 

budget rules and other debt limits actually encourage states to use less restricted types of 

borrowing, such as short-term cash flow debt.60 In a study of the policy determinants of long-

term debt, Endersby found that states that have deficit bans carry $1000 less outstanding debt per 

capita than states that do have deficit bans.61 

                                                 
58 Cain, 2008. 
59 Trogen, 2000. 
60 Poterba, 1995 ; Nice, 1991. 
61 Endersby, 1997.  
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Snell discusses two additional types of balanced budget measures. The weakest of the 

three is the requirement that governors submit a balanced budget. Somewhat stronger is the 

requirement that legislators pass a balanced budget. With the exception of Trogen, most of the 

literature surrounding balanced budgets agrees that balanced budget requirements actually 

increase the total amount of debt issued.62 However, the relationship between the balanced 

budget requirements and short-term debt requirements was left unanswered in the literature. 

Thus, the predicted effects of ban on deficits, governor balanced budget, and legislature 

balanced budget are unknown.   

 Another set of policy restrictions intended to improve state fiscal health involves long-

term general obligation debt (GO). As discussed in the Background, GO debt is backed by the 

full faith and credit of the government who issues it. Restrictions on general obligation debt 

include requiring a legislative supermajority to issue GO, requiring a public referendum to issue 

GO, and an outright ban on GO bonds.   Much of the literature regarding general obligation 

limits indicates that while these limits do not change the amount of debt issued, they do change 

the types of debt issued.63 If the mix of debt is indeed changed, it is possible that the relatively 

unrestricted cash flow debt (used for much of the same purposes as GO) could increase as an 

alternative. Thus, supermajority for GO, referendum for GO, and ban on GO are expected to  

MODEL II: 
Capital finance debt pc = β0 + β1(Long-term interest rate) – β2(Short-term interest 

rate) +/- β3(Long-term debt outstanding pc) – β4(Long-term debt out ^2) + 
β4(Highway spending pc)  

                                                 
62 Poterba, 1995; Trautman, 1995; Endersby, 1997; Nice, 1991. 
63 Tydgat, 2009; Nice, 1991. 
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TABLE 4: CAPITAL FINANCE MODEL – VARIABLES NAMES AND HYPOTHESIZED 

RELATIONSHIPS 
Predicted Variable Name Description

+ Long-term interest rate Interest rate  on 10-year Treasury bonds, averaged by year

- Short-term interest rate Amount of short-term debt owed at end of fiscal year by state, $ per person

+ Long-term debt outstanding pc Amount of long-term debt owed at end of fiscal year by state, $ per person

- (Long-term debt out )̂ 2 Quadratic term for long-term debt outstanding pc

+ Highway spending pc Highway expenditures per capita by state, $ per person  

Dependent Variable:  

Capital finance debt is the dependent variable for Model II. It is a measure of the per 

capita amount of BANs and commercial paper issued in each state, each year. The amount of 

capital finance notes will be best predicted by a mix of economic variables that represent the use 

of these notes as a ‘temporary home for long-term debt.’ This type of debt is issued when it is 

more expensive or difficult to finance capital projects with long-term debt. 

Independent Variables Representing ‘Temporary Home for Long-term Debt’:  

Long-term interest rate represents the interest rate on a 10-year Treasury security of 

constant maturity, averaged over a year. When long-term interest rates rise, it becomes more 

expensive to finance capital projects with long-term bonds. By issuing using short-term notes as 

interim financing, the government can delay structuring long-term debt until long-term rates fall. 

Thus, an increase in long-term interest rate is expected to increase capital finance debt.   

Short-term interest rate represents the interest rate on 3-month Treasury bonds, averaged 

by year (as it does in the capital finance model). Regens notes that short-term debt levels are 

sensitive to interest rates.64 Project developers who are trying to turn a blueprint into a project, or 

maintain an economically sound operation will seek to find the lowest financing terms possible. 

If short-term interest rates are low, relative to long-term interest rates, it would attract savvy 

                                                 
64 Regens, 1992. 
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capital developers. Thus, a low short-term interest rate is expected to increase the amount of 

capital financing debt.  

 Long-term debt outstanding is a measure of the cumulative amount of long-term debt 

owed by a state, divided by the number of people in the state. High levels of outstanding debt 

may elicit concern from ratings agencies; to avoid a potential downgrade, debt managers may 

instead fund their capital projects with short-term capital finance notes instead of revenue bonds. 

Long-term debt outstanding is expected to be positively correlated with capital finance notes.   

Independent Variable Representing Structural Stress:  

Highway spending pc is the only structural stress variable added to this model. Highways 

are by nature a capital-intensive undertaking. Increased levels of highway spending could 

indicate an overall increase in capital financing needs; if the need for capital financing is 

increasing, it is possible that the demand for short-term capital finance notes would increase as 

well. The Census now tracks a category of debt called “long-term for private purposes,” which 

may have been a more representative indicator for increased capital spending at the state level. 

Unfortunately, the collection only began in 2005, and was not available for all the years in this 

study.   
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RESULTS 

Descriptive Results 

Between 2004 and 2008, 44 states issued over $137.3 billion dollars in short-term debt.  

$7.4 billion dollars of this were issued as capital financing debt, and $119.2 billion were issued 

as cash flow debt. The descriptive statistics of the variables included in each regression model 

are shown in the tables below. To facilitate interpretation, the monetary variables were kept in 

their level form. In addition, the indicator variables (which are binary) are examined in a separate 

format.  

TABLE 5: CASH FLOW SUMMARY STATISTICS, ALL OBSERVATIONS INCLUDED 
Variable Obs Mean Std. Dev. Min Max

Cash flow pc 250 59.05 107.33 0.00 520.90

Budget gap 250 4.42 6.50 0.00 37.80

Short-term interest rate 250 3.06 1.47 1.39 4.85

Short-term debt outstanding pc 250 27.06 56.73 0.00 358.49

Tax revenue pc 250 2581.13 885.16 1560.05 12275.68

Income pc 250 38528.54 5556.78 28632.68 57669.65

Health spending pc 250 193.13 98.18 44.97 528.00

Education spending pc 250 1843.19 424.45 1162.65 3597.26

Long-term debt outstanding pc 250 3454.63 2101.28 659.73 11063.81  

 When using all observations in the sample, as shown in Table 5, the standard deviation of 

cash flow pc is much larger than the mean. Because 138 of the cash flow observations are zero, 

this level of skewness is not surprising. As discussed in the Analysis Plan, the zero values were 

ultimately excluded from the cash flow model to obtain a more normal distribution.  

TABLE 6: CASH FLOW SUMMARY STATISTICS, WHERE OBSERVATIONS > 0 
Variable Obs Mean Std. Dev. Min Max

Cash flow pc 112 131.82 127.13 0.04 520.90

Budget gap 112 5.24 6.67 0.00 28.60

Short-term interest rate 112 3.04 1.46 1.39 4.85

Short-term debt outstanding pc 112 28.43 62.32 0.00 329.49

Tax revenue pc 112 2467.63 587.89 1560.05 4404.78

Income pc 112 39191.26 5741.55 29637.57 56068.01

Health spending pc 112 166.66 80.69 44.97 412.15

Education spending pc 112 1738.66 315.99 1162.65 2593.54

Long-term debt outstanding pc 112 3560.41 2219.76 878.87 11063.81  
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 In Table 6, it is clear that the exclusion of the cash flow observations with zero-values 

improved the skewness (although a log transformation was still needed). For states that issued 

cash flow debt during this time period, the average amount they issued per year was $20.2 

dollars per person. 

In Table 7 below, it is clear that the capital financing model suffers from even greater 

skewness than the cash flow model. Again, this is not surprising, as 194 of the capital finance 

observations are zero-value. Table 8 demonstrates the improvement achieved by dropping the 

zero-value observations.  

TABLE 7: CAPITAL FINANCING SUMMARY STATISTICS, ALL OBSERVATIONS INCLUDED 
Variable Obs Mean Std. Dev. Min Max

 Capital financing pc    250             4.57           15.10                 -           137.22 

Long-term interest rate    250             2.00             0.24             1.78             2.31 

Short-term interest rate    250             3.06             1.47             1.39             4.85 

Long-term debt outstanding pc    250      3,454.63      2,101.28         659.73    11,063.81 

Highway spending pc    250         425.18         233.67         111.43      1,917.04 

Health spending pc    250         193.13           98.18           44.97         528.00  

 When using all observations in the sample, as shown in Table 8, the standard deviation of 

capital finance pc is much larger than the mean. Because the 194 of the values are zero, this level 

of skewness is not surprising. As discussed in the Analysis Plan, the zero values were ultimately 

excluded from the capital finance model to obtain a more normal distribution.  

TABLE 8: CAPITAL FINANCING SUMMARY STATISTICS, WHERE OBSERVATIONS > 0 
Variable Obs Mean Std. Dev. Min Max

Capital financing pc 56 20.42 26.50 0.04 137.22

Long-term interest rate 56 2.03 0.25 1.78 2.31

Short-term interest rate 56 3.19 1.51 1.39 4.85

Long-term debt outstanding pc 56 3864.65 2473.65 659.73 11063.81

Highway spending pc 56 368.92 104.40 212.32 794.43

Health spending pc 56 190.72 92.99 44.97 412.15  

States in the cash flow sample issued higher amounts of cash flow debt per capita, on 

average, relative to the amount of capital finance per capita issued by states in the capital 

financing sample. For states which issued cash flow debt, the average annual amount was $132 
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per person. In contrast, the average annual amount of capital financing debt was only $20 per 

person.  

In both the cash flow and capital finance models, the average long-term debt outstanding 

per capita was greater in the models without zero-observations. In other words, the states that 

issued either type of debt have a great amount of outstanding debt relative to those who do not 

issue short-term instruments.  

Interestingly, states that issued capital financing debt actually had lower highway 

expenditures, relative to all states in the sample. Likewise, states that issue cash flow debt also 

had, on average, lower expenditures levels relative to all the states in the sample.  

 Figure 5 below shows the number of states with restrictions on GO debt and deficits.  The 

majority of states have adopted some type of balanced budget restriction, while fewer than half 

the states have adopted GO restrictions. 

FIGURE 5: 

States with GO Debt Restrictions and Budget 

Requirements
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Regression Results 

This paper set out to determine the reasons for which states issue short-term debt. 

Specifically, it sought to determine budget gaps correspond with higher levels cash flow debt.  

To answer these questions, short-term debt was separated into cash-flow debt and capital 

financing debt. Two separate models were estimated for each type of debt. For each type of debt, 

the hypothesized model was estimated first. Then, additional variables were individually added 

and examined in order to obtain the most predictive model.   

From the cash flow sample, Table 9 contains the estimates for the most predictive model, 

and compares the direction of those relationships to the direction of the hypothesized 

relationships. Tables 11 shows the estimates of the hypothesized model in Column 13, and the 

estimates of the most predictive model in Column 15. 

TABLE 9: CASH FLOW MODEL – DIRECTION AND SIGNIFICANCE 
Predicted Actual Variable Name T-value P-value

+ + Budget gap 0.0203 (0.383)

- - Short-term interest rate -0.0753 (0.412)

+ - Short-term debt outstanding pc -0.169* (0.035)

- - Tax revenue pc -7.357*** (0.000)

- + Income pc 5.927*** (0.000)

+ - Health spending pc -1.274*** (0.001)

+/- + Education spending pc 9.733*** (0.000)

+/- - Gov. balanced budget -2.482*** (0.000)

+/- + Leg. balanced budget 2.533*** (0.000)

+/- + Ban on deficits 0.331 (0.443)

+ + Supermajority for GO debt 0.0432 (0.900)

+ + Referendum for GO debt 2.272*** (0.000)

+ + Ban on GO debt 1.481** (0.010)

na + Long-term debt outstanding pc 27.51** (0.007)

na - (Long-term debt out)^2 -1.604* (0.011)

na na Constant -186.1*** (0.000)

Adjusted R-squared 0.700

F 21.09

Observations 94

p-values in parentheses

="* p<0.05  ** p<0.01  *** p<0.001"  
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For the cash flow sample, the most predictive model was quite similar to the 

hypothesized model. However, the most predictive model ultimately explained 70% of the 

variation in cash flow debt, while the hypothesized model explained only 55%. Moreover, 

predictions about the direction of relationships were often incorrect. The three incorrectly signed 

variables – short-term debt outstanding pc, income pc, and health spending pc -- were also quite 

significant, with the latter two having substantial magnitudes. Higher levels of short-term debt 

outstanding pc and health spending pc are actually associated with lower levels of cash flow 

debt.  On the other hand, increases in income per capita are related to increases in short-term 

debt. Each of these variables represented structural fiscal stress, and the direction of their 

relationships suggests that structural fiscal stress may not have the hypothesized impact upon 

debt issuance. 

 Budget gap, the main variable of interest in this paper, is positively correlated with cash 

flow debt pc. However, it is surprisingly insignificant -- in a simple regression with cash flow 

debt pc, it is not significant even at the 10% level of confidence. It becomes much more 

significant when short-term debt outstanding pc is added to the model, suggesting that without 

controlling the amount of outstanding short-term debt, budget gap was biased towards zero. The 

degree of significance continues to shift as more variables are added to the model, but it never 

reaches a p-value lower than 6%.  

 Even more surprising is that where it is significant, the effect of budget gap on cash flow 

debt pc is unexpectedly small. At its largest, in Column 6 in Table 10, a 10 percentage point 

increase in the size of a state’s budget gap would result in only a .61% increase in the amount of 

cash flow debt per capita. This effect is especially small relative to the large magnitudes of the 

policy variables in the model. 
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 In fact, the group of variables that appears to have the strongest effects on cash flow debt 

are the policy variables. Governor balanced budget, legislative balanced budget, referendum on 

GO debt, and ban on GO debt are all consistently significant at the 1% level, and with very large 

magnitudes. For example, holding all else equal a state that requires a referendum to issue GO 

debt will issue an astonishing 273% more cash flow debt per person than another cash-flow 

issuing state without a referendum requirement. 

Two of the variables, ban on deficits and supermajority for GO, are insignificant despite 

the strong relationships in the rest of the policy variables. In addition, governor balanced budget 

has a negative relationship with cash flow debt. This is curious, especially considering that every 

other policy variable has a positive relationship. There are two potential explanations for this.  

First, it is quite possible that the there are unmeasured political characteristics that 

correlate with both the policy variables and the amount of cash flow debt issued. Without 

controlling for those in this model, there is a potential for omitted variable bias. A second related 

possibility is that the states which require a governor to submit a balanced budget have a 

preference for strong central governments. Several researchers have connected centralized 

governments with lower overall levels of debt spending; it is possible that a reduction in overall 

debt could also trickle down to a reduction in cash flow debt. If this is the case, the governor 

balanced budget variable could actually be picking up the impact of centralized governments in 

reducing debt levels – or even the political strength of the governors who can and do impose 

balanced budgets successfully on their governments.65  

 Despite the strong qualitative evidence supporting the relationship between fiscal stress – 

and particularly budget gaps – and cash flow debt, the evidence from the cash flow model does 

not appear to support this.  

                                                 
65 Trautman, 1995.  
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TABLE 10: CASH FLOW MODEL ESTIMATION RESULTS 
Variable (1) (2) (3) (4) (5) (6) (7) (8)

Budget gap 0.0296 0.0276 0.0474 0.0487 0.0610 0.0599 0.0473 0.0503

(0.284) (0.310) (0.097) (0.099) (0.061) (0.065) (0.106) (0.070)

Short-term interest rate -0.0485 -0.0350 -0.0202 0.00298 -0.0302 -0.0490 -0.0336

(0.732) (0.828) (0.900) (0.985) (0.851) (0.733) (0.809)

Short-term debt outstanding pc 0.164 0.143 0.145 0.109 -0.0688 -0.112

(0.182) (0.313) (0.305) (0.441) (0.583) (0.314)

Tax revenue pc -0.525 0.836 1.303 -3.720* -4.551**

(0.646) (0.421) (0.244) (0.019) (0.003)

Income pc -4.307* -4.135* 1.280 3.122

(0.010) (0.017) (0.476) (0.093)

Health spending pc -0.998 -1.142* -0.0233

(0.055) (0.012) (0.962)

Education spending pc 8.063*** 9.132***

(0.000) (0.000)

Gov. balanced budget -2.241***

(0.000)

Constant 3.559*** 3.717*** 3.038*** 7.103 41.90* 41.63* -35.26 -59.91**

(0.000) (0.000) (0.000) (0.426) (0.021) (0.023) (0.109) (0.009)

Adjusted R-squared -0.001 -0.009 0.007 -0.002 0.047 0.064 0.246 0.320

F 1.159 0.584 2.127 1.694 2.461 2.842 4.398 7.491

Observations 112 112 94 94 94 94 94 94  
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TABLE 11: CASH FLOW MODEL ESTIMATION RESULTS (CONT.) 
Variable (9) (10) (11) (12) (13) (14) (15)

Budget gap 0.0392 0.0359 0.0390 0.0295 0.0300 0.0332 0.0203

(0.161) (0.205) (0.174) (0.245) (0.253) (0.155) (0.383)

Short-term interest rate -0.0440 -0.0371 -0.0317 -0.0581 -0.0664 -0.0694 -0.0753

(0.739) (0.781) (0.812) (0.600) (0.548) (0.473) (0.412)

Short-term debt outstanding pc -0.128 -0.176 -0.238* -0.112 -0.102 -0.178* -0.169*

(0.216) (0.132) (0.041) (0.301) (0.332) (0.044) (0.035)

Tax revenue pc -5.484*** -6.050*** -6.483*** -6.806*** -6.507*** -7.777*** -7.357***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Income pc 4.010* 3.353 3.647* 6.866*** 6.402*** 4.137** 5.927***

(0.020) (0.067) (0.049) (0.000) (0.000) (0.008) (0.000)

Health spending pc 0.00595 0.153 0.120 -0.429 -0.774 -0.872* -1.274***

(0.990) (0.751) (0.798) (0.273) (0.054) (0.013) (0.001)

Education spending pc 9.180*** 9.784*** 10.45*** 10.14*** 10.03*** 10.80*** 9.733***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Gov. balanced budget -2.444*** -2.403*** -2.498*** -2.076*** -1.517** -2.172*** -2.482***

(0.000) (0.000) (0.000) (0.000) (0.005) (0.000) (0.000)

Leg. balanced budget 1.295*** 1.184** 1.398** 1.451** 1.448** 2.114*** 2.533***

(0.000) (0.003) (0.001) (0.003) (0.002) (0.000) (0.000)

Ban on deficits -0.671 -1.086* 0.315 0.284 0.473 0.331

(0.201) (0.028) (0.519) (0.558) (0.235) (0.443)

Supermajority for GO debt -0.758 -0.547 -0.379 -0.0247 0.0432

(0.112) (0.125) (0.259) (0.950) (0.900)

Referendum for GO debt 2.079*** 2.448*** 2.597*** 2.272***

(0.000) (0.000) (0.000) (0.000)

Ban on GO debt 1.133 1.817** 1.481**

(0.135) (0.002) (0.010)

Long-term debt outstanding pc 1.810*** 27.51**

(0.000) (0.007)

(Long-term debt out)^2 -1.604*

(0.011)

Constant -63.30** -56.57* -60.59* -89.69*** -85.41*** -71.70*** -186.1***

(0.004) (0.013) (0.010) (0.000) (0.000) (0.000) (0.000)

Adjusted R-squared 0.359 0.364 0.372 0.534 0.550 0.653 0.700

F 15.38 12.20 12.33 16.72 21.96 24.61 21.09

Observations 94 94 94 94 94 94 94

p-values in parentheses

="* p<0.05  ** p<0.01  *** p<0.001"  
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TABLE 12: CORRELATION BETWEEN DEBT AND DEFICIT RESTRICTION VARIABLES 

Variable

Gov. balanced 

budget

Leg. balanced 

budget Ban on deficits

Supermajority 

for GO debt

Referendum 

for GO debt

Ban on GO 

debt

Gov. balanced budget 1 0.375*** 0.0432 0.0918 -0.107 -0.0576

Leg. balanced budget 0.375*** 1 0.0702 0.164** -0.0604 -8.02e-08

Ban on deficits 0.0432 0.0702 1 -0.123 -0.0679 0.0312

Supermajority for GO debt 0.0918 0.164** -0.123 1 -0.0264 -0.187**

Referendum for GO debt -0.107 -0.0604 -0.0679 -0.0264 1 -0.295***

Ban on GO debt -0.0576 0 0.0312 -0.187** -0.295*** 1

Observations 250

="* p<0.05  ** p<0.01  *** p<0.001"  

 Table 13 below contains the estimates for the most predictive capital financing model, 

and includes a comparison of the hypothesized relationships to the ones actually observed in the 

most predictive model. Later, Table 14 compares the results from the hypothesized capital 

financing model in Column 5, to the results from the most predictive capital financing model in 

Column 9.   

TABLE 13: CAPITAL FINANCE MODEL – DIRECTION AND SIGNIFICANCE 
Predicted Actual Variable Name T-value P-value

+ - Long-term interest rate -1.750* (0.013)

- na Short-term interest rate na na

+ - Long-term debt outstanding pc -20.06*** (0.000)

- + (Long-term debt out)^2 1.303*** (0.000)

+ + Highway spending pc 0.308 (0.647)

na + Health spending pc 0.975* (0.021)

na + Referendum for GO debt 0.805* (0.022)

na - Population change -6.793** (0.003)

na na Constant 73.38*** (0.000)

Adjusted R-squared 0.404

F 7.746

Observations 56

p-values in parentheses

="* p<0.05  ** p<0.01  *** p<0.001"  

 The most predictive capital finance model was quite different from the hypothesized 

model. The hypothesized model explained only 21% of the variation in capital financing debt 

levels, while the most predictive model ultimately explained 40%. Table 13 shows that short-

term interest rate, one of the variables in the hypothesized model, was omitted from the final 

model. Although on its own short-term interest rate showed a relatively significant and negative 
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association with capital finance debt, it also shares a strong correlation with the long-term 

interest rate (see the correlation matrix between all three variables in Table 15). This 

multicollinearity caused instability in the estimates of both the interest rate variables. In order to 

ensure robust estimates, the variable with the weaker association with capital finance pc was 

removed. 

 Only one of the hypothesized relationships (highway spending pc) was consistent with 

the most predictive models, but it was insignificant. Although highway spending pc was not 

significant, health spending pc was, suggesting that perhaps as the population ages, health 

infrastructure demands a greater portion of infrastructure spending than highways. This is backed 

by the negative relationship between population changes in school-aged children. In other words, 

as the proportion of young people in a state decreases (by default leaving an aging population), 

spending on health care infrastructure increases. 

 One of the more surprising findings in the model is the relationship between long-term 

outstanding debt and capital finance per capita. The quadratic term (long term debt out)^2 was 

not hypothesized to be in the model, but model diagnostics revealed a parabolic relationship 

between outstanding debt and capital finance debt. After placing the quadratic in the model, the 

relationship to capital finance debt was expected to be positive initially – to reflect the notion 

that reliance on short-term capital financing rises as long-term outstanding debt increases – and 

then begins to fall as the rising outstanding long-term debt makes the state unable to obtain any 

type of debt cheaply. This, in fact, was the relationship observed between long-term outstanding 

debt and cash flow per capita.  

 The actual relationship between long-term outstanding debt and capital finance per 

capita, however, is the exact opposite. When states have lower levels of outstanding debt per 
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person, increases in outstanding debt are met with decreases in capital financing debt levels. As 

outstanding debt levels continue to rise, the decrease in capital financing debt eventually slows 

and then turns into an increase. This curious relationship may be explained by difficult-to 

measure political characteristics that are not controlled for in the model. States with low levels of 

long-term debt per capita may be more fiscally conservative -- and this same fiscal constraint 

may also lead them to issue lower levels of short-term capital financing debt if other types of 

debt growing. The coefficients on long-term outstanding debt and (long term debt out)^2 indicate 

that once outstanding long-term levels debt reach approximately $2,200 dollars per person, the 

effect of that fiscal constraint melts away. At that point, states begin increasing their capital 

financing debt issuance along with their outstanding long-term debt.  

 Another interesting finding proved to be the relationship between capital finance debt pc 

and referendum on GO debt. Holding all else equal, a state that requires a referendum to issue 

GO debt will issue 80% more capital financing debt per person than another capital-finance 

issuing state without a referendum requirement. While this increase is not as large as the 273% 

reported for the same variable in the cash flow model, it lends support to a very strong 

relationship between debt limit policies and short-term debt.  
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TABLE 14: CAPITAL FINANCE MODEL ESTIMATION RESULTS 
Variable (1) (2) (3) (4) (5) (6) (7) (8) (9)

Long-term interest rate -2.214* -1.881 -2.827 -2.821 -2.823 -2.735 -2.506 -1.489 -1.750*

(0.016) (0.275) (0.111) (0.084) (0.084) (0.142) (0.156) (0.405) (0.013)

Short-term interest rate -0.0604 0.0643 0.0733 0.0734 0.0824 0.0595 -0.0464

(0.834) (0.821) (0.780) (0.781) (0.779) (0.833) (0.873)

Long-term debt outstanding pc 0.890** -9.071* -9.137* -10.58* -13.25** -20.13*** -20.06***

(0.003) (0.044) (0.038) (0.013) (0.003) (0.000) (0.000)

(Long-term debt out)^2 0.631* 0.635* 0.714* 0.880** 1.307*** 1.303***

(0.034) (0.028) (0.010) (0.003) (0.000) (0.000)

Highway spending pc 0.0350 0.540 0.585 0.305 0.308

(0.964) (0.458) (0.434) (0.651) (0.647)

Health spending pc 1.151* 1.090* 0.972* 0.975*

(0.019) (0.024) (0.023) (0.021)

Referendum for GO debt 0.510 0.811* 0.805*

(0.237) (0.022) (0.022)

Population change -6.847** -6.793**

(0.003) (0.003)

Constant 6.569*** 6.088* 0.431 39.42* 39.47* 36.79* 46.86** 73.31*** 73.38***

(0.000) (0.025) (0.892) (0.024) (0.022) (0.031) (0.008) (0.000) (0.000)

Adjusted R-squared 0.092 0.075 0.184 0.233 0.218 0.303 0.309 0.391 0.404

F 6.209 3.057 5.833 5.974 5.281 5.573 5.760 6.856 7.746

Observations 56 56 56 56 56 56 56 56 56

p-values in parentheses

="* p<0.05  ** p<0.01 *** p<0.001"  

 

TABLE 15: CORRELATION BETWEEN INTEREST RATE VARIABLES 
Variable Capital financing pc Long-term interest rate Short-term interest rate

Capital financing pc 1 -0.329* -0.309*

Long-term interest rate -0.329* 1 0.893***

Short-term interest rate -0.309* 0.893*** 1

Observations 250

="* p<0.05  ** p<0.01  *** p<0.001"  
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DISCUSSION 

 A strong body of literature has developed around the notion that fiscal stress, and 

resultant budget gaps, leads to increases in short-term debt. However, the empirical evidence 

presented here throws that assumption into question. Neither cyclical nor structural stress 

appears to affect cash flow issuance through the vectors envisioned by Trogen and others. While 

the capital financing model adhered more closely to the determinants assigned in the literature, it 

too raises questions about the role of fiscal stress in determining short-term debt levels.  

There are several potential explanations for this surprising finding. The policy 

implications of these findings are explained below.   

Policy Relevance 

 The estimated models did not produce strong support for using a fiscal framework to 

understand the reasons for which short-term debt is issued. Some variables representing cyclical 

or structural stress were found to be significant. However, upon examining those factors, a 

pattern begins to emerge that suggests those variables are not affecting short-term debt – directly 

or indirectly -- through budget gaps of fiscal stress.  

 Specifically, the strength and magnitude of the policy variables demands attention – 

particularly since the budget and debt limit policies are not even directed towards short-term 

debt. The debt limit policies are aimed at limiting the amount of long-term GO debt, and the 

balanced budget policies are intended for restraining government spending. A large body of 

research has consistently found that these types of restrictions do very little to control debt and 

deficits. Instead, they end up changing the composition of the debt and spending. This suggests 

that short-term debt is not being used as a backstop for ailing budgets. Instead, it is being used as 

an alternative for other types of debt that are more restricted. 
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 Other estimates in the models lend support to this theory. In the cash flow debt model 

particularly, the strong positive correlation with outstanding debt and the lack of correlation with 

interest rates suggests that states do not issue short-term debt in response to particular market 

incentives or fiscal pressures. In fact, they seem to issue it regardless of these considerations, in 

order to maintain already-established levels of spending that otherwise may have been curtailed 

due to GO debt or deficit limits. The capital financing model does not exhibit this tendency as 

clearly as the cash flow model, but it still suggests that market conditions and project finance 

needs are not the only ones that influence short-term capital financing decisions. 

 While no statistical analysis can ever hope to perfectly explain a policy, relying 

exclusively on a fiscal framework for understanding short-term debt appears to be a drawback to 

this research. By analyzing mostly budget-related variables, the estimated models were not tested 

against other theories that may have helped clarify the unexpected findings. 

  While they were not controlled for in this research, political culture – even if it cannot be 

quantified -- is a likely a determinant of short-term debt levels. Given the size of the short-term 

debt market, it is reasonable to expect that entrenched political interests may play a significant 

role in determining how short-term debt is issued. This theory is supported by the literature, as 

well as by several interesting variables in the model.  

 Several researchers have used the age of a state, size, geographic location, and its 

political makeup to learn more about these unmeasured political characteristics. In the cash flow 

model, the strength of the education spending pc variable relative to other spending variables 

(including health care) hints that certain constituencies, such as teachers unions, may hold 

disproportionate sway in funding decisions. The highly unregulated nature of short-term debt 

makes such transactions easier to mask. 
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Policy Recommendations 

 If governments are in fact issuing short-term debt based on political considerations, past 

spending levels, and restrictions on other types of debt, then many of the same concerns about 

budget gaps that drove this research remain a concern here. The market and its drivers are not 

transparent, leaving many opportunities for mismanagement or graft. Moreover, the practice of 

shifting to less regulated types of debt to circumvent debt limits makes it difficult to assess 

government-wide spending and liabilities. Finally, disregarding market conditions when 

borrowing large sums of money (as appears to be the case with cash flow debt) is potentially 

risky, inefficient and costly to taxpayers.  

 Though the conclusions drawn above may affect short-term debt through different 

channels, they can be addressed in much the same manner: by increasing the transparency of 

debt management processes. The need for increased data and evaluation of this large market is 

demonstrated by the difficulties faced in the context of researching this paper. Although the 

long-term debt market is well researched, the lack of data in the short-term debt market has left it 

remarkably understudied. There are a variety of policies that can increase transparency, and their 

execution can be spread across a spectrum of state, federal, and nonprofit entities that would gain 

from the increased understanding it would bring.  

 First and foremost, states should begin developing comprehensive debt management 

plans in which they clearly delineate all of the types of debt being issued, the uses of the 

proceeds, and the beneficiaries. It should be emphasized that one of the biggest determinants of 

short-term debt levels appears to be the existence of policies aimed at limiting other types of 

debt. This research suggests that many states have been able to circumvent most of the debt limit 

policies imposed upon them; it seems unlikely that attempts to limit any specific type of debt will 



51 

be successful without a comprehensive policy. The formulation of these plans could be 

undertaken by separate commissions or by the same departments that produce each state’s 

Comprehensive Annual Financial Report.  

 At the very least, states should labor to make information about debt easily accessible to 

interested taxpayers and researchers. Currently, only 17 states have any information about debt 

issuance available on their website; only 3 of those states make that information searchable.66 

California has been a leader in this field, with its own commission dedicated to studying and 

disseminating information about the states’ indebtedness. In one research report, the California 

Debt and Investment Advisory Commission detailed the universe of information that can be 

collected and reported online. A list of these data points, as well as their use by the 17 states 

which publish their information online, can be found in Appendix 3.   

 At least three federal-level agencies collect bond-related information. The IRS collects 

bond information for the purpose of ensuring compliance with the laws covering tax-exempt 

bonds. The U.S. Census Bureau collects state budgetary information, including levels of short-

term debt outstanding, every year for its Census of Government Finance. Finally, the Municipal 

Securities Rulemaking Board, a quasi-governmental organization that regulates the secondary 

municipal bond market, has a massive searchable database. Researchers should investigate 

whether and how these agencies could improve data collection and dissemination. Policymakers 

at the state level should investigate whether they would be interested in partnering to build 

interactive internet-based programs to help users more easily acquire information about their 

states’ indebtedness. 

 The Government Accounting Standards Board (GASB), an organization that recommends 

accounting rules, should revisit the guidelines about debt reporting it issued in 2001. These 

                                                 
66 Hernandez, 2007. 
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guidelines mentioned short-term debt only briefly, and without recommending detailed data 

collection.67 GASB could assess the extent to which those somewhat meager standards were 

adopted, and perhaps recommend new, more comprehensive, guidelines in an effort to improve 

compliance.  

 One low cost way to increase transparency without a state- or nationwide initiative is to 

conduct case studies about short-term debt at the state level. In an effort to capture the political 

nuances that empirical studies miss, these studies could be qualitatively based and undertaken by 

universities located in, and familiar with, the state culture. Such efforts could be funded by one 

of several national institutions – such as the Pew Center on the States, or the Urban Brookings 

Tax Policy Center – that are interested in learning more about the efficiencies of municipal debt,. 

Limitations 

 First and foremost, there are limitations in the extent to which the findings in this 

research can be generalized to larger populations. The scope of this analysis was limited, in part, 

because there is so little literature specific to short-term debt. The variables and explanations 

used in this model were based primarily on long-term debt research. There may be instances 

where the relationship inferred from long-term debt was inappropriate for use with short-term 

debt. Additional empirical research into the field can help determine the appropriateness of given 

variables.  

 With every variable used in this research, careful consideration was given as to how the 

variable or explanation might change if applied to short-term debt. The same consideration 

should be given when generalizing from the states which issue cash flow debt to all states. The 

models estimated in this research were based only on those states that issued that type of debt. 

Thus the findings here may not apply to all states.   

                                                 
67 Government Accountability Standards Board, 2001. 
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 There were several issues discovered when running diagnostic tests on the models.  The 

cash flow model, despite its high r-squared, failed tests to ensure against omitted variable bias. 

While several explanations have been posited for the omitted variable bias – including political 

culture, and the inability to control for ‘revenue smoothing’ factors – it is not entirely clear how 

their omission may bias the existing estimates.    
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CONCLUSION 

 Short-term debt issuance has been qualitatively linked to fiscal stress since the 1980’s.  

However, lack of public data has prevented the formation of a solid body of empirical evidence 

in support of this association. The overarching goal of this paper was to determine the factors 

that influence the amount of short-term debt borrowing. Specifically, the paper tested the widely-

shared assumption that states rely on short-term debt to fill budget gaps in times of fiscals stress.  

In contrast to expectations, the findings indicate that budget gaps do not exert a strong 

direct influence on short-term debt levels. The pressure of budget gaps may be expressed 

indirectly through changes in specific expenditures and revenues. The strongest influences on the 

amount of short-term debt levels – both cash flow and capital financing – are debt and deficit 

policies intended to limit long-term debt levels and imbalanced budgets.  

This suggests that short-term debt may be used as an alternative method for long-term 

debt financing by policymakers who find themselves increasingly constrained by debt limits and 

balanced budget requirements. In other words, states may be using short-term debt to circumvent 

restrictions intended to limit overall indebtedness.  

In addition, certain types of expenditures and previous spending practices are also 

associated with higher levels of short-term debt – while interest rates do not appear to affect the 

levels of cash flow debt issuance. This raises interesting questions about the extent to which 

states make their financing decisions based on sound financial policies.  

To improve the evaluation and transparency of this large market, states should consider 

adopting comprehensive debt management plans and working with federal sources to collect  and 

disseminate relevant data. Future research should focus on the effects of political culture, 

government structure, and market forces on short-term debt levels. Finally, more studies should 
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assess of the quality and availability of debt data – this is important to both researchers, and to 

the general public which ultimately pays for these debt management practices.   
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APPENDIX 1: DEFINITIONS OF SHORT-TERM DEBT 

Source Length of Maturity Excludes Notes

The Fundamentals of 

Municipal Bonds <13 months Nothing

Instruments included: notes, commercial paper, 

variable-rate demand obligations, auction rate 

securities and tender option certificates

MSRB -- Long Notes > 9 months CPs and VRDOs Only fixed or zero interest rate securities included

MSRB -- Short Notes < 9 months CPs and VRDOs

Bond Buyer <13 months CPs and VRDOs

US Census <12 months

Includes commercial paper and “non-fixed rate” 

securities.  Does not measure securities issued and 

repaid within a fiscal year.

Fitch <36 months Does not specify

Standard & Poor

Does not specify; 

focuses on note-based 

instruments Does not specify

Seems to exclude CPs and VRDOs but this is not 

explicitly stated.

Moody’s Does not specify Does not specify

We can probably obtain more specifics by contacting 

Moody’s.  
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APPENDIX 2: CRITERIA FOR CREATING CASH FLOW AND CAPITAL FINANCING SUBSAMPLES 

The initial data set from Thomson Reuters contained 2,774 separate issuances of debt, 

spread across 19 years. Before the subsamples were created, several alterations had to be made to 

the data.  First, individual debt issuances that contained multiple maturity dates had to separated 

into distinct issues. This separation was undertaken merely to facilitate summing and merging; it 

did not affect the amount of debt reported for each state. After the distinct issues were created, 

the total number of issues in the data set grew by 59 to 2833 total issues.  

The original data set was separated into two subsamples (a capital financing subsample, 

and a cash flow subsample) by using three criteria: 

1) The instrument type, if available  

2) If the instrument type was not available, the issue description 

3) If the issue description was ambiguous, the use of proceeds 

The ‘instrument type’ was used to categorize the vast majority of the issuances. The six 

instrument types used by Thomson Reuters are: 

1) Bond anticipation note (BAN)  

2) Revenue anticipation note (RAN) 

3) Tax anticipation note (TAN) 

4) Tax and revenue anticipation note (TRAN) 

5) Other Anticipation 

6) Other 

In labeling the issues Thomson Reuters relied on the official offering statements. Any 

offering statement with ‘bond anticipation’ in the description was classified as a BAN, and so on. 

Thomson Reuters classified any offering statement described as an “anticipation” note (that does 
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not fall into the first four categories) as “other anticipation.” They placed all other remaining 

debt with a maturity of less than 13 months into the “other” category.   

Categorizing the BANs, RANs, TANs, an TRANs into subsamples was straightforward. 

In order to complete the subsamples, issuances in the “other anticipation” and “other” categories 

needed to be individually reviewed and placed in the appropriate capital financing or cash flow 

category.  Any issuance in the “other” category that was too general to be accurately identified 

was not included in either subsample. Out of the 2,833 issuances, 652 issuances (or 

approximately 23%) remained unidentified. Please see the table below for details on how these 

determinations were made.  

If Description in Offering Statement Contains: Then Debt Classified As: And Is Placed Subgroup:

CP, CLN BAN Capital financing notes

Capital, capital finance, interim financing, improvement, 

construction, project, development, facilities BAN Capital financing notes

Revenue RAN Cash flow notes

Tax TAN Cash flow notes

GO, general obligation “Other anticipation” Cash flow notes

Operating notes, Certificates of participation, leases “Other anticipation” Cash flow notes

Advance funding “Other anticipation” Cash flow notes

Notes, temporary notes, special emergency notes, warrants, 

various purpose notes, debt certificates, current expense, pool 

bonds, variable rate demand notes, refunding notes N/A: Removed N/A: Removed

Promissory Notes N/A: Removed N/A: Removed
Mortgage Revenue Bonds N/A: Removed N/A: Removed
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APPENDIX 3: STATES WITH ONLINE DEBT DISCLOSURES 
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