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Abstract 

 This paper utilizes a sample of firms over the years 2000–2009 to test the effects 

of credit rating changes, the financial crisis, interest rates, and other variables on short-

term, long-term, and total debt levels on the balance sheet. Each independent variable 

was created using a one year lag in order to run the regressions. The values of these 

variables from the previous year are being analyzed to see if they can predict debt levels 

for the following year. The results of this paper suggest that levels of long-term and total 

debt are somewhat reliant on and are positively correlated with the federal funds rate. The 

results indicate that short-term debt levels are much harder to predict, but they appear to 

be negatively correlated with the financial crisis. Long-term debt levels were also 

affected by this variable, but were positively correlated with it. Z-score was a significant 

predictor of all types of debt, and was positively correlated with each. In an effort to 

acquire as many data points as possible for the regressions, strict data filtration 

techniques were used. This limited the sample to 177 firms. The overall insignificance of 

the results in this study suggest that further research on what drives debt levels on the 

balance sheet is necessary. This will generate a greater understanding of firm behavior 

both inside and outside of a financial crisis.  
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1  Introduction  

After the burst of the internet bubble, but before the most recent financial crisis, 

the economy experienced a brief period of stability. Little did we know, however, that 

this was simply the calm before the storm. 

It is impossible to experience the bust without the boom. Soaring real estate prices 

as well as increased securitization of loans, especially subprime loans, were two drivers 

of the economic upswing prior to the meltdown. The outstanding number of mortgage-

backed securities (MBS) rose from $3 trillion in 2000 to $6.9 trillion by 2007 (Dokko et 

al, 2009). This increase in MBS outstanding, along with a fall in housing prices, was soon 

followed by immense amounts of defaults and foreclosures concentrated mainly in the 

subprime market (Dokko et al, 2009). Due to the amount of firms affected by the falling 

real estate prices, defaults, and foreclosures, the reach of the economic crisis was vast. 

Consequently, countless companies around the world were impacted.  

As a result of these events, counterparty risk skyrocketed and liquidity was 

significantly diminished, especially in the credit markets. On August 9, 2007, money 

market interest rates soared and marked the beginning of the severe stages of the crisis 

(Taylor, 2009). A good indicator of financial health and liquidity in the economy is the 

LIBOR-OIS spread. According to Brunnermeier (2008), “the LIBOR reflects banks’ 

default risk and liquidity risk over the next three months, while the overnight rate is 

essentially riskless and hence not subject to pressures associated with these risks.” This 

implies that the spread between the two can be viewed as an indicator of the amount of 

financial stress1 in the market (Taylor, 2009). An increase in the spread reflects an 

                                                
1 “Financial stress” includes perceived counterparty risk and liquidity risk. 
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increase in counterparty and liquidity risk2 as well as an overall increase in financial 

stress. Over the course of about four months—from July 2007 to November 2007—this 

spread increased from about 0.1% to over 1% (Figure 1 in Appendix).  

In fact, within my sample, the amount of S&P Long-Term Issuer rating 

downgrades rose from twelve in 2005 to twenty nine in 2009. The amount of S&P Short-

Term Issuer rating downgrades rose from eight in 2005 to twelve in 2009 (Figure 3 in 

Appendix). The amount of long-term upgrades fell from nineteen in 2005 to four in 2009, 

and the amount of short-term upgrades fell from eight in 2005 to four in 2009 (Figure 4 

in Appendix). 

 As a result of the increased uncertainty, decreased liquidity, and decreased 

profitability, many firms had change their operating strategies as well as their capital 

structure in order to survive. How this capital structure changed in response to the 

financial crisis is what this paper plans to investigate. Specifically, this paper analyzes the 

effects of several variables on the normalized levels of short-term, long-term, and total 

debt on firms’ balance sheets.3  

2  Literature Review 

My study aims to expand upon the limited research done on whether or not a 

change in credit rating affects a firm’s debt levels. In addition, my paper will look into 

the effects of the most recent financial crisis and how this period of illiquidity and 

uncertainty influenced a firm’s short-term and long-term debt levels as well as their total 

debt levels.  

                                                
2 As defined by Diamond (1991), “liquidity risk” is the risk that a solvent but illiquid borrower is unable to 
obtain refinancing. Liquidity risk comes from debt with shorter maturity than assets.  
3 Levels are normalized by the previous year’s total assets. For the remainder of the paper the terms “short-
term, long-term, and total debt” refer to the variables normalized by total assets.    
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  Past studies have been done on how a credit rating downgrade affects the issuance 

of debt. Crabbe and Post (1994) analyzed the issuance of commercial paper, particularly 

by bank holding companies, after a downgrade. By looking at data between 1986 and 

1991, Crabbe and Post found that following a downgrade, issuance of commercial paper 

fell 6.69 percent in the initial two weeks and 11.05 percent in the following 12 weeks. 

This comes as no surprise, because a lower credit rating equates to a higher cost of 

issuing debt. I plan to apply these conclusions to my hypothesis about the effects of rating 

changes on short-term debt.  

Darren J. Kisgen (2006, 2009) took a slightly different approach to analyzing the 

effects of a rating change. Kisgen (2006) analyzed to what extent credit ratings affect a 

firm’s capital structure decisions. He was able to prove that firms near a credit rating 

upgrade or downgrade issue less debt relative to equity than firms not near a change in 

rating. In a subsequent study, he expanded this research and analyzed what happened to a 

firm’s capital structure—both debt and equity issuance—following a change in credit 

rating (Kisgen, 2009). He found that firms reacted to a change in rating differently 

depending on whether the change was an upgrade or a downgrade. Firms that experience 

a downgrade tend to lower leverage levels, while firms that experience an upgrade do 

very little in response.  

Combined, Kisgen’s two studies prove that capital structure decisions are 

influenced by credit ratings as well as standard tax and financial distress factors (Kisgen, 

2009). In his 2006 and 2009 papers, Kisgen used data from 1986–2001 and 1987–2003 

respectively. In an effort to capture the effects of the most recent crisis, I used data from 

2000–2009. 
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I will be expanding his study by including the effects of the most recent financial 

crisis as well as looking at short-term and long-term debt levels in addition to total debt 

and equity issuance. Since I will be analyzing the differences in effects on short-term and 

long-term debt, some theory on how firms choose between these two different types of 

debt must be introduced.  

Douglas W. Diamond (1991) discussed the two types of debt in his study. He 

believed that short-term debt brings about liquidity risk due to the fact that the borrower 

is occasionally unable to refinance and the lender may want to liquidate before the 

borrower would choose to. In addition, short-term debt may have a maturity that comes 

before cash flows, while long-term debt has maturities matching the future arrival of the 

cash flows. Higher rated firms tend to issue short-term debt directly to investors, while 

lower rated firms tend to issue long-term bonds or borrow through intermediaries. 

Overall, very little research has been done on this topic, so I will be relying 

heavily on the few sources I have discussed above. Combining some of the theoretical 

aspects of Douglas W. Diamond’s paper along with the modified methodology of Darren 

J. Kisgen, I will be taking a fresh approach to analyzing what influences different debt 

levels within a firm. 

3  Hypothesis 

Firm behavior should not remain the same in differing economic conditions. 

During a crisis in which liquidity is scarce and counterparty risk is high, a firm’s capital 

structure will most certainly take on a different form. It would make sense for a company 

to try and lower the amount of leverage on their balance sheet during a crisis, but the 

question of whether short-term or long-term debt will be affected more still remains.  
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Due to fact that short-term debt has a shorter maturity than long-term debt, firms 

have the opportunity to change the amount of this type of debt on their balance sheet 

much more often than with long-term debt. As stated earlier, liquidity risk is created from 

short-term debt because the borrower may not always be able to refinance and the lender 

may want to liquidate before the borrower would like to (Diamond, 1991). Because of the 

inherent nature of short-term debt and the fact that it creates additional liquidity risk, it 

should be much more volatile and fluctuate more in a shorter time span than long-term 

debt. Because of this relationship, long-term debt may actually increase relative to short-

term debt during a liquidity crunch.  

During the most recent crisis, interest rates fluctuated greatly. The target nominal 

federal funds rate dropped from just above five percent in late 2007 to near zero in 2009 

(Figure 2 in Appendix). The annual federal funds rate and the year-over-year changes in 

the federal funds rate are included as independent variables in my regressions.4 I expect 

that debt levels in one year will actually be positively correlated with the federal funds 

rate and change in the federal funds rate. Interest rates tend to rise during periods of 

stability and fall during periods of distress, so a rise in rate should actually occur during a 

time period where firms are more willing to take on debt since the economic conditions 

are relatively better. This interest rate effect should outweigh all others when predicting 

levels of debt. However, it may not predict changes in short-term debt as well as changes 

in long-term and total debt since I believe short-term debt may respond more to other 

factors (e.g. loss of liquidity and credit rating changes). 

Credit ratings should also play a role in determining the levels of the different 

kinds of debt. According to Kisgen’s (2009) results, downgrades should decrease the 

                                                
4 Annual Federal Funds Rate data taken from: http://www.federalreserve.gov/releases/h15/data.htm 
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amount of debt within the firm while an upgrade should have little to no effect. Long-

term rating changes will affect both long-term and total debt more and short-term rating 

changes will affect short-term debt the most. However, since both the long-term and 

short-term ratings reflect the overall creditworthiness of the firm, a rating change in each 

kind of debt will have an effect on all debt levels. In addition, a credit rating change 

during the crisis will have a more significant impact on debt levels than rating changes 

outside of the crisis because lenders became relatively more risk-averse during this time 

period.  

4  Data and Methodology 

4.1  Data Collection and Filtration 

In gathering my data, I used information pulled from COMPUSTAT’s online 

database.5 My filtration process was much more stringent than that of Kisgen’s since I 

required firms to have both long-term and short-term S&P issuer ratings (COMPUSTAT 

data items 280 and 283) for five out of the seven years leading up to the financial crisis 

(2000–2006) and all three years during the financial crisis (2007–2009). I wanted each of 

my firms to have ratings in all three years from 2007–2009 so that I could gather 

relatively more robust information about the effects of the most recent financial crisis and 

credit rating changes during this time period. Firms were required to have ratings in only 

five of the seven years prior to the crisis to ensure that my sample did not become too 

small.  

In an effort to obtain as many data points as possible, I executed my data filter a 

bit differently than Kisgen (2009) did. Kisgen constructed his sample of all 
                                                
5 The only data pulled from another source was the annual data on the federal funds rate pulled from: 
http://www.federalreserve.gov/releases/h15/data.htm 
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COMPUSTAT firms from 1987–2003 with a credit rating (S&P long-term issuer rating) 

for two consecutive years and two years of non-missing data for computing the variables 

As I stated above, I began my filtration process by taking all firms with S&P long-term 

and short-term issuer ratings in five out of the seven years leading up to the financial 

crisis and in all three years during the financial crisis.  

Initially, I looked for firms with ratings on December 31st during each year from 

2007–2009 (taking the credit rating at year-end allowed me to see if a change occurred 

from one year to the next). After this step, I had a sample of 542 active firms. From this 

point, I needed to find companies with ratings in five out of the seven years leading up to 

the financial crisis (2000–2006), and once I had executed this filter I was left with 460 

firms. Now that I had my list of firms based on my credit rating restrictions, I moved on 

to filtering out firms based on the other required variables.  

Since I attempted to mimic one of his regressions from Kisgen’s (2009) study, I 

placed the same requirement as he did—two years of non-missing data—on my 

fundamental variables. These variables are COMPUSTAT data items 4, 5, 6, 12, 13, 25, 

34, 35, 142, and 199. This list of data items differs slightly from Kisgen’s since I am 

looking at a firm’s debt levels on the balance sheet and I am not analyzing equity levels. 

After the completion of this step, a sample of 177 firms was left and was transformed into 

a panel data set.6 

 

4.2  Regression Methodology 

                                                
6 Each firm in my sample was assigned a different numerical firm ID ranging from 1-177 to create my 
panel set. 
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My dependent variables are different from those regressed upon in Kisgen’s 

(2009) study because I am looking exclusively at year-by-year changes to short-term, 

long-term, and total debt on the balance sheet.  I used COMPUSTAT data items 34 (Debt 

in Current Liabilities – Total) and 142 (Long-Term Debt – Total) to compute my Y 

variables. To make my total debt variable, I simply added the amount of debt in current 

liabilities with total long-term debt. As stated earlier, these variables were each 

normalized by the previous year’s total assets.  

The only purpose of creating the total debt variable was to see how my sample 

matched up with Kisgen’s (2009). In his regression, his dependent variable is net debt 

raised for the year minus net equity raised for the year divided by beginning of the year 

total book assets. From here, I computed the year-by-year change in each of these data 

items.  

The construction of these independent variables was fairly simple (Exhibit 1 in 

Appendix contains a full list and description of independent variables). Since part of my 

goal was to mimic one of Kisgen’s (2009) regressions, I used a lot of the same variables 

that he did and constructed these variables in the same way. These include book and 

market leverage as defined in Fama and French (2002)7, the natural logarithm of sales 

(COMPUSTAT data item 12)8, EBITDA, market value/book value9, z-score, rating level, 

and upgrade and downgrade variables. Both the level and the change were measured for 

all variables and each was used in my regressions.10 For purposes of my study, the rating 

                                                
7 Leverage = (liabilities plus preferred stock minus deferred taxes and investment tax credit)/(book assets or 
market value of the firm). Change in leverage is equal to the lagged year over year change in leverage. 
Taken from Kisgen (2009). 
8 “Natural logarithm of sales” will be referred to as “sales” for the remainder of the paper. 
9 “Market value/book value” will be referred to as “M/B” for the remainder of the paper. 
10 As defined in Kisgen (2009): Sales = ln(Sales(COMPUSTAT data item 12), Profitability = 
EBITDA/book assets (item 6), M/B is market equity (item 25 x item 199) plus total liabilities (item 181) 
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level, upgrade and downgrade variables each had short-term and long-term pieces, not 

just long-term pieces.  

Following Kisgen’s (2009) methodology, I include a numerical value for each 

rating level (AAA=1, AA+=2, AA=3, etc. for long-term ratings and A-1+=1, A-1=2, A-

2=3, etc. for short-term ratings). An increase in the rating level is equivalent to a 

downgrade, and a decrease in the rating level is equivalent to an upgrade. Now that 

numerical values had been assigned to each credit rating I was able to compute whether 

or not a change in credit rating had occurred. Upgrade and downgrade dummy variables 

were created that exhibited whether or not a rating change had occurred in the previous 

year. From this point, I was able to create several other variables pertinent to my 

hypothesis.  

In an effort to see whether or not being in the financial crisis mattered, I created a 

dummy variable which took on the value of 1 if the firm year was 2007, 2008, or 2009 

and a value of 0 if the firm year was before 2007. In addition, other short-term and long-

term credit rating upgrade and downgrade dummy variables were created. These took on 

the value of 1 if the upgrade or downgrade took place during the crisis years and a value 

of 0 for all years leading up to the crisis. The purpose of these variables was to exhibit 

whether or not an upgrade or downgrade during the financial crisis was more or less 

significant than an upgrade or downgrade at any other time.  

                                                                                                                                            
plus preferred stock (item 10) minus deferred taxes and investment tax credit (item 35) minus convertible 
debt (item 79)/book assets (item 6), and z-score is (3.3 x pretax income (item 170) plus 1.4 x retained 
earnings (item 36) plus 1.2 x working capital (item 4 minus item 5)/book assets (item 6). Changes in these 
variables are equal to the lagged year over year changes.  
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Once all of my variables were created, I made sure to create a whole new set of 

variables with a one year lag.11 The purpose of the one year lag was to see how the value 

of the variables in the previous year helped to explain the amount of debt on the balance 

sheet in the next year. The same reasoning applies to the credit rating variables.  

Ratings from December 31st of each year were used and made it easy to tell 

whether or not a change in rating took place over the course of a given year. The lag 

allowed me to see whether or not a change in rating or stability in rating in the previous 

year affected the debt levels of the next year. Now that all of my variables were created 

and set up correctly in STATA, the regressions could be run and it would become clear 

whether or not my hypothesis was correct. However, regular regressions would not 

suffice, so two different robustness checks were implemented in every regression to 

ensure that my results were legitimate. 

I utilized two different STATA commands, absorb and cluster, in order to perform 

my robustness checks. These checks were selected because the data took the form of a 

panel12 data set. Clustering by firm addresses the possibility that observations of the same 

firm over time are correlated beyond the level explained by the regressors. Jeffrey M. 

Woolridge (2003) stated that “for fixed effect estimation using panel data, the issue is 

serial correlation in [the idiosyncratic error term13].” By clustering the standard errors, the 

correlation of residuals within the cluster is corrected (Peterson, 2007).  

                                                
11 Created in STATA using the “l.” command for creating lagged variables. All variables used in this study 
were assigned a one year lag. 
12 Each firm was assigned a numerical value. These different values create the “panel” referred to above.  
13 Defined in Woolridge (2003) as part of the error term: . Here is the error term,  is an 

unobserved cluster effect, and  is the idiosyncratic error.  indexes the “group” or “cluster,” and  

indexes observations within the group or cluster. 
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The absorb command, on the other hand, deals with firm-level fixed effects. It 

addresses the possibility that I have failed to include some time invariant variables that 

might explain the dependent variable. If some variable that I haven’t included in my 

regressions causes a firm to regularly change their level of debt, then the absorb 

command will account for this (Kisgen, 2009). 

5  Results 

5.1  Regressions on Total Debt Levels 

 In general, the results from the regressions run on total debt levels were fairly 

significant (Table 1 in Appendix contains results). The only variables that were 

significant in each regression they were run in were the federal funds rate, book leverage, 

sales, change in M/B, and z-score.14 The federal funds rate, book leverage, sales, and z-

score were all significant at the 1% level every time they were included while the change 

in M/B was significant at the 10% level each time it was included. The coefficients for 

book leverage and sales were all negative while the coefficients for the federal funds rate, 

change in M/B, and z-score were positive. It should also be noted that the change in z-

score was significant at the 1% level in the regressions run with market leverage, but was 

insignificant in the regressions run with book leverage and its coefficient was negative. 

The downgrade and upgrade variables were very insignificant with the exception 

of the short-term upgrade variable. This variable was significant at the 5% level in four of 

the twelve regressions in which it was included and at the 10% level in two of its twelve 

regressions and its coefficient was negative. In addition, the dummy variable denoting 

                                                
14 The “constant” or “intercept” was universally significant in regressions on long-term and total debt, and 
was significant in one third of the regressions run on short-term debt. 
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whether or not the firm year was within the crisis15 was completely insignificant in all 

regressions.  

 The R-squared values for my regressions varied depending on the amount of 

independent variables included in the regression. The R-squared value explains how 

much of the variation in the dependent variable is caused by the independent variables. 

When three variables were included (Columns 1 and 7 of Table 1 in Appendix), the R-

squared was at its lowest and was about 10.5%. The maximum R-squared value was 

26.6% (Column 17 of Table 1 in Appendix). 

5.2  Regressions on Short-Term Debt Levels 

 In comparison with the regressions run on total debt, the regressions run on short-

term debt were far less significant (Table 2 in Appendix contains results). Only two 

variables, change in M/B and z-score, were significant in every regression in which they 

were included. Change in M/B was significant at the 5% level every time, while z-score 

was significant at the 10% level in the regressions run with book leverage and at the 1% 

level in the regressions run with market leverage. Each of these variables had positive 

coefficients, mirroring their results from the regressions on total debt levels.  

Upgrade and downgrade variables were all relatively insignificant. However, 

unlike the regressions run on total debt levels, the crisis or not variable was significant in 

twelve of the eighteen regressions run on short-term debt levels. Levels of significance 

ranged from the 1% level to the 10% level depending on the regression. As expected, its 

coefficient was negative. In addition, both the federal funds rate and the change in the 

federal funds rate were insignificant in every regression.  

                                                
15 This variable will also be referred to as the “crisis or not” variable 
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The R-squared values were relatively low for the regressions run on short-term 

debt. At its highest (Column 17 of Table 2 in Appendix), the R-squared statistic was 

14%. At its lowest (Columns 7 and 10 of Table 2 in Appendix) it took on a value of 

4.3%. Of course, just as with the regressions run on total debt levels, the R-squared value 

increased along with the number of variables included in the regression. 

5.3  Regressions on Long-Term Debt Levels 

 The regressions run on long-term debt levels were very similar in significance to 

the regressions run on total debt (Table 3 in Appendix contains results). Variables 

significant in every regression in which they were included were the federal funds rate, 

book leverage, change in book leverage, sales, and z-score. The federal funds rate and 

sales were both significant at the 1% level in each of their regressions, while z-score was 

significant at the 1% level in ten of twelve regressions and at the 5% level in the 

remaining two. Book leverage was significant at the 5% level in each of its regressions, 

while change in book leverage was significant at the 10% level in each of its regressions. 

Coefficients were positive for the federal funds rate, change in book leverage, and z-

score, but were negative for book leverage and sales.  

Downgrade and upgrade variables were relatively insignificant in the regressions 

run on short-term debt. However, the variable denoting whether or not a short-term 

downgrade took place during the crisis or not was significant at the 5% level in four of 

the six regressions in which it was included, and the coefficient for this variable was 

negative. The crisis or not variable was significant at the 1% level in one regression, the 

5% level in six regressions, and the 10% level in four regressions. The coefficient for the 

crisis or not variable was positive in all regressions. 
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The R-squared values for the regressions on long-term debt ranged from 10.9% to 

22.4%., and were positively correlated to the number of variables included in the 

regressions. These values are relatively higher than those seen from the regressions run 

on short-term debt, but they are lower than those from the regressions run on total debt.  

6  Discussion 

After running my regressions on total debt, it was clear that my sample was not 

comparable to Kisgen’s (2009). Several factors could account for these differences. My 

data set needed to include firms with both short-term and long-term issuer ratings, not 

simply long-term ratings. There are many more firms in the COMPUSTAT database that 

have long-term ratings compared to those that have short-term ratings, and the number of 

companies is cut down even more when both ratings are required. Generally, firms with 

short-term ratings are firms of relatively higher credit stature than those who do not have 

them. Having the short-term rating gives companies access to short-term debt markets 

such as the commercial paper market, where reliability16 is extremely important.  

My data set includes the short-term rating, which is typically assigned less 

frequently than long-term ratings and is given to relatively more stable firms. Because of 

this, my sample may include firms that are not as volatile and may react differently to a 

crisis or a credit rating change than firms with only a long-term rating. 

Interpreting the results from the three different regressions yields some interesting 

relationships within my sample. The variable denoting whether or not the previous year 

was or wasn’t in the crisis was relatively significant in predicting levels of short-term and 

long-term debt, but was completely insignificant in predicting levels of total debt. Also, 

                                                
16 “Reliability” is equivalent to default risk in this context. 
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this variable had a negative coefficient in the regressions on short-term debt levels but 

had a positive coefficient in the regressions on long-term debt levels. This suggests that 

firms were taking on more long-term debt during the crisis and lessening the amount of 

short-term debt during the crisis. It’s possible that firms did this in attempt to exploit the 

lower interest rates. However, this conclusion does not coincide with the behavior of the 

federal funds rate variable. 

The federal funds rate variable was significant in predicting future levels of both 

long-term and total debt in this study. In alignment with expectations, the variable’s 

coefficient was positive in all cases and ranged from about 0.69% to just over 0.8%. This 

suggests that as the federal funds rate increases so do the levels of long-term and total 

debt. A rise in the federal funds rate typically occurs when the economy is more stable, 

and a drop in the federal funds rate tends to occur during times of financial distress. 

Following this method of thinking, it makes sense that long-term and total debt levels are 

positively correlated with the federal funds rate from the previous year.  

In no case were any of the upgrade or downgrade variables significant in enough 

regressions to say that they had a real effect on future debt levels. However, the short-

term upgrade variable was significant in half of the regressions on long-term and total 

debt in which it was included and had a negative coefficient. This suggests that as a 

firm’s short-term rating is upgraded that they will hold less long-term and total debt, 

which seems counterintuitive. Unfortunately, since this variable is only significant in half 

of the regressions on long-term and total debt levels and none of the regressions on short-

term debt levels, it’s hard to say if it holds any real predictive power. In addition to this, it 
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appears that a credit rating change occurring during the crisis holds no added significance 

to a credit rating change occurring at any other time.  

However, in the regressions run on long-term debt levels, one of these variables 

was significant in four of the twelve regressions in which it was included. Looking at the 

regressions on long-term debt levels (Table 3 in Appendix), the variable denoting 

whether or not a short-term downgrade occurred in the crisis or not is significant at the 

5% level in three regressions and at the 10% level in one regression. The negative 

coefficient suggests that as short-term ratings fall in one year, so do levels of long-term 

debt in the following year. Coupling this with the results above, it appears that any 

change in short-term rating in one year results in the firm reducing its levels of long-term 

debt in the next year. However, it should also be noted that these results were not 

universal, so it is hard to say whether or not the proposed effects would hold in other tests 

or with other samples.  

When looking at the other independent variables, only one was significant in all 

three sets of regressions. This variable was z-score, and in all three sets of regressions it 

had a positive coefficient. Of course, this means that as z-score rises in one year, levels of 

debt rise in the next year. This makes sense, because as the z-score increases, so does the 

financial health of the firm in question. According to Altman (1968), firms within his 

study with a z-score of over 2.99 are non-bankrupt, firms with a z-score below 1.81 are 

all bankrupt, and firms with scores between those two values are in what is considered to 

be the “zone of ignorance” or “gray area.” 

There were also other variables that were significant in two of three of the 

regression sets. As noted earlier, the federal funds rate was significant in predicting future 
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levels of total and long-term debt. In addition, book leverage was also significant in 

predicting future levels these types of debt and had a negative coefficient ranging from 

about -16% to -24%. The higher the amount of book leverage in the previous year, the 

lower the firm’s levels of total and long-term debt will be in the next year. Sales was also 

significant in the same regressions as the federal funds rate and book leverage. 

Interestingly, however, the coefficient on this variable was negative in all regressions and 

ranged from about -4.5% to -5.5%. This means that as the amount of sales in the previous 

year increases, the lower the amount of total and long-term debt will be in the following 

year. Firms with a higher amount of sales should be generating more profit, which means 

that they would be able to take on more debt. However, the negative coefficient of this 

variable suggests that firms generating more sales in one year potentially use this income 

to fund projects rather than taking on more debt to do so.  

7  Conclusion 

Looking at some summary statistics of my sample reveals some obvious impacts 

of the financial crisis. As a percentage of the previous year’s total assets, total debt fell 

from 5.79% in 2007 to -0.06% in 2009 (Figure 6 in Appendix). 17 Long-term debt 

increased 3.93% in 2007, 2.89% in 2008, and 1.91% in 2009 while short-term debt 

increased by 1.86% in 2007, 0.15% in 2008, and fell -1.97% in 2009 (Figure 5 in 

Appendix). In fact, short-term debt was only positive in 2004, 2005, 2007 and 2008. This 

pattern indicates that firms tend to lower leverage immediately following a crisis and 

increase it beforehand, with short-term debt being the more volatile and responsive of the 

two types of debt.  

                                                
17 All debt percentages are an average of all firms within my sample. 
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In the end, no upgrade or downgrade variables were very significant. However, it 

appears that if the previous year was in the financial crisis, then levels of short-term and 

long-term debt could be predicted to be lower and higher in the next year, respectively. 

This result suggests that firms will want to take advantage of lower interest rates by 

locking in more long-term debt, relative to short-term debt, at these low rates. In 

complete contradiction to this, however, are the results of the federal funds rate variable.  

Although the federal funds rate was not significant in predicting future levels of 

short-term debt, it was significant in predicting levels of long-term and total debt at the 

1% level. As previously stated, this suggests that the federal funds rate rises during 

periods of economic stability while the rate falls during periods of distress. This goes 

along with my hypothesis in that the federal funds rate cannot help to predict future levels 

of short-term debt, but it can help to predict levels of long-term and total debt.  

Overall, the results of this study are generally insignificant. Further research is 

necessary to analyze what drives debt levels on the balance sheet both inside and outside 

of a crisis.  
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Appendix 

 

Figure 1: 3-Month LIBOR-OIS Spread 

 

Source: Taylor, John B., The Financial Crisis and the Policy Responses: An Empirical Analysis of What Went Wrong (January 2009). 

NBER Working Paper Series, Vol. w14631, pp. -, 2009. 

 

 

 

Figure 2: The Target Nominal Federal Funds Rate 

 
 

Source: Dokko, Jane, et al. Monetary Policy and the Housing Bubble. Board of Governors of the Federal Reserve System (U.S.), 

Finance and Economics Discussion Series: 2009-49, 2009. Print. 
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Figure 3: Number of Downgrades within Sample 

 
 
 
 
 

Figure 4: Number of Upgrades within Sample 
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Figure 5: Change in Long-Term and Short-Term Debt Normalized by the Previous 

Year’s Total Assets 

 

 

 

Figure 6: Change in Total Debt Normalized by the Previous Year’s Total Assets 
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Exhibit 1: List of Variables
18 

Crisis or Not = dummy variable indicating whether or not the previous firm year was          

during the crisis. 

LT Downgrade = dummy variable indicating whether or not the firm’s S&P Long-Term 

Issuer Rating was downgraded in the previous year. 

LT Upgrade = dummy variable indicating whether or not the firm’s S&P Long-Term 

Issuer Rating was upgraded in the previous year. 

ST Downgrade = dummy variable indicating whether or not the firm’s S&P Short-Term 

Issuer Rating was downgraded in the previous year. 

ST Upgrade = dummy variable indicating whether or not the firm’s S&P Short-Term 

Issuer Rating was upgraded in the previous year. 

LT Downgrade in Crisis = dummy variable indicating whether or not the firm’s S&P 

Long-Term Issuer Rating was downgraded in the previous 

year only if the previous year was also during the crisis. 

LT Upgrade in Crisis = dummy variable indicating whether or not the firm’s S&P Long-

Term Issuer Rating was upgraded in the previous year only if the 

previous year was also during the crisis. 

ST Downgrade in Crisis = dummy variable indicating whether or not the firm’s S&P 

Short-Term Issuer Rating was downgraded in the previous 

year only if the previous year was also during the crisis. 

ST Upgrade in Crisis = dummy variable indicating whether or not the firm’s S&P Short-

Term Issuer Rating was upgraded in the previous year only if the 

previous year was also during the crisis. 

Fed Funds Rate = Average annual Federal Funds Rate. 

∆Fed Funds Rate = year-over-year change in Fed Funds Rate. 

Leverage (BK)  

∆Leverage (BK) = year-over-year change in Leverage (BK). 

Leverage (MK)  

                                                
18 All fundamental variables are equivalent to those used in Kisgen’s 2009 study, with the exception of the 
Crisis or Not, Fed Funds Rate, and ∆Fed Funds Rate variables. 
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∆Leverage (MK) = year-over-year change in Leverage (MK). 

ln(sales) = natural logarithm of sales (COMPUSTAT data item 12). 

∆ln(sales) = year-over-year change in ln(sales). 

EBITDA  

∆EBITDA = year-over-year change in EBITDA. 

M/B = Market Value/Book Value 

∆M/B = year-over-year change in M/B. 

Z-Score  

∆Z-Score = year-over-year change in Z-Score. 

ST Number Rating = numerical rating assigned to differing S&P Short-Term Issuer credit 

ratings (1 = A-1+, 2 = A-1, 3 = A-2, etc.). 

LT Number Rating = numerical rating assigned to differing S&P Long-Term Issuer credit 

ratings (1 = AAA, 2 = AA+, 3 = AA, etc 
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Table 1: Regressions on Total Debt Levels 
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Table 2: Regressions on Short-Term Debt Levels 
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Table 3: Regressions on Long-Term Debt Levels 
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