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Introduction

The following work analyzes the relationship between short-term financing and

financial crises. Due to several financial crises in recent years, there has been an

increasing amount of literature on short-term financing. Most of them question

whether short-term financing is origin, accessory phenomenon or just the conse-

quence of crises. Answering the question would exceed this paper. For this study

it suffices to approve the fact that short-term financing and financial crises occur

simultaneously.

The most likely causes of short-term financing are adverse selection and moral

hazard problems. On the one hand this is because information can be handled

more quickly and effectively. On the other hand lenders gain the power of re-

trieving capital from poor firms. Therefore, short-term debt is cheaper and more

attractive to firms. However, short-term debt can lead to several problems con-

cerning the amount of debt, which will be presented in the following work.

Debt capacity is generally understood to mean the amount of money that can
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be borrowed against an asset using the very asset as collateral. Thus, it can be

described as the amount of money the firm is able to raise at the maturity of the

debt. The firm strives to estimate their debt capacity precisely in order to draw

up long-term capital investment planning. Moreover, the creditor needs to know

the debt capacity to determine the amount of money he is willing to borrow.

Consequently, for both it is important to estimate the debt capacity, which will

be shown in this paper.

There is a large volume of published studies describing different influences on

debt capacity. Shleifer and Vishny (1992) endogenize the liquidation value and

analyze the impact of agency problems. They find that illiquidity reduces the

debt capacity by decreasing the optimal price of the asset. The work of Acharya,

Gale, and Yorulmazer (2011) can be seen as a generalization of this. Martin

and Scott Jr. (1976) show that higher risk of insolvency induces decreased debt

capacity. This is intensified in times with low cash flow and in times of financial

crises. Rampini and Viswanathan (2010) show that debt capacity is influenced

by productivity and equity capital. Hence, firms have higher refinancing costs in

financial crises. Debt capacity can also be increased by leasing capital instead of

financing with collateralized loan (Eisfeldt and Rampini (2009)). Furthermore,

Aivazian, Qiu, and Rahaman (2010) show that diversified companies have less

capital costs and thus higher debt capacities.

This paper is organized as follows. A model of Acharya et al. is presented in

section 2. A critical view and the inclusion of interest rates are shown in section

3. Section 4 concludes.

Maximum Debt Capacity

Acharya, Gale, and Yorulmazer (2011) present a model to explain the sudden

drop in the debt capacity. A long-term asset, which is purchased at t = 0 with



33 Debt Capacity for Short-Term Financing Vol II(1)

lifetime T = 1, is financed by short-term debt with maturity τ << 1. Thus, the

debt is to be rolled over frequently, namely N = 1−τ
τ times. Two states of nature

are considered. State L indicates low information state, while state H means

high information state. Depending on the state, the fundamental value of the

asset is vL or vH at maturity (i.e. t = 1), where vL < vH .

States of nature are modeled as a stochastic process and can be determined com-

pletely with markov chains. The probability of transition from a high state at

time tn to a low state at time tn+1 is constant and indicated by pHL. This prob-

ability is chosen very small, which means that the occurrence of a low state being

in a high state, for example a financial crisis, is unlikely to happen. The other

transition probabilities, pLL, pHH and pLH , are defined in the same manner.

If the borrower has to default at some point, the collateral will be liquidated by

the creditor with liquidation cost (1− λ) of the sale price.

To calculate the maximum debt capacity, note that the amount of money which

is borrowed should not exceed the debt capacity of the next roll-over date. Oth-

erwise the creditor would take unreasonable risk. It can be shown that in state

L the optimal face value of debt D is always the fundamental value of the asset

in state L. Therefore, the debt capacity in state L at time n, denoted by BLn , is

constant in time:

BLn := vL

If the economy is in the high state, the debt can be set to the expected value of

next term’s fundamental value:

BHn := pHHB
H
n+1 + pHLλv

L
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Backward induction leads to:

BHn = (pHH)N−n(vH − λvL) + λvL

If the face value of debt is set to the future debt capacity, the debt capacity will

be maximized over the whole time.

Acharya et al. use numerical examples to show that for sufficient small τ this

strategy can result in a market freeze. Figure 1 shows the debt capacity and

fundamental value in the different states. If economy changes to state L, the

debt capacity will drop to a minimum rapidly, while the fundamental value does

not change noticeably. Because of this, the lender cannot raise enough money

and has to default. The market for short-term debt is frozen.

Acharya et al. present a model which shows the correlation between debt capacity

and the expected fundamental value at maturity. The impact of interest rates on

this model is analyzed in the next section.

Interest Rates

For the following study we assume that the creditor has refinancing costs and

shifts these to the borrower. Thus, we define an interest rate rn at time n.

Since we have complete financing and do not want to generate income streams

throughout the model period, we add the interest payment to the next period’s

debt. Therefore, the cash flow at time n, CFn = −(1 + rn−1)Dn−1 + Dn, is set

to zero. This leads to:

Dn = (1 + rn−1)Dn−1 = ... =
n−1∏

u=0
(1 + ru)D0

In order to avoid payment at t = 0, D0 is set to the acquisition value of the asset.

Let Vn be the fundamental value at time t = n. The net present value can be
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calculated as follows:

NPVn = VN+1 − rNDN

(1 + rn)N+1−n = ... = VN+1 − rN
∏N−1
u=n (1 + ru)Dn

(1 + rn)N+1−n

We can now describe the fundamental value1:

V Ln = pLL(n) ·NPV Ln + pLH(n) ·NPV LHn

V Hn = pHL(n) ·NPV Ln + pHH(n) ·NPV Hn

The fundamental value is to be compared to the debt capacity. The latter can be

calculated as follows. The creditor anticipates the interest payment of the next

period and the debt capacity is reduced by this. We get:

BLn = (1− rLn )BLn+1 = (1− rLn )(1− rLn+1)BLn+2 = ... =
N∏

t=n
(1− rLt )vL

BHn = pHH(1− rHn )BHn+1 + pHLλvL

If we assume low interest rates in financial crises and therefore in information

state L and growing rates in state H, we can use the formulas for several numer-

ical analyses. Let the debt maturity be one month. Figure 2 shows that after

including interest rates the difference between the debt capacity and the fun-

damental value is significantly smaller than in the model without interest rates

(figure 1). Therefore, if the information state changes to L, the default of the

borrower is not necessarily occurring. This effect increases as the debt period is
1 pIJ (n) is the transition probability that nature has state I at time n and at time N + 1 it

has state J and can be calculated as follows :
(
pLL(n) pLH(n)
pHL(n) pHH(n)

)
=
(
pLL pLH
pHL pHH

)N+1−n

The net present value NPV Hn , NPV Ln and NPV LHn can be determined with the formula above,
where all variables depend on the state of nature.
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extended (see figure 3 and 4).

Longer periods imply an asset period of several months. However, extending debt

period is equivalent to raising interest rates. This allows us to consider the situa-

tions to be realistic. It can be seen that the calculable interest rates compensate

the risk of default. This is a result of lower fundamental values because, being

financed with high interest rates, the asset has less value in the first periods. The

liquidation value is rated higher as its value does not have to be discounted. This

leads to a smaller difference between fundamental value and debt capacity in the

low information state.

Furthermore, figures 5 and 6 present fundamental value and debt capacity if the

debt has to be rolled over 200 times. During low states and early periods, the

fundamental value exceeds the debt capacity. This difference is again higher if

interest rates are considered. Comparing it to the results for N = 100 in figure

2, the difference increases with the number of periods. Figure 7 shows that a

debt which needs to be rolled over 1000 times has less debt capacity even in high

information state. This means that in case of a financial crisis the drop of the

debt capacity is less crucial and, thus, might not lead to default. Notice that

interest rates are not considered here.

A positive cash flow produced by the asset will also increase the sharp difference

in debt capacity, which can be proven similarly.

Conclusion

The study was designed to determine the effect of interest rates on debt capacity.

It shows that the default of a borrower using an asset as collateral while financing

it with short-term debt depends on different aspects. The longer the asset period

or the shorter the debt periods are, the smaller is the possibility of the default

after a financial crisis is observed. This is caused by a smaller drop of debt
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capacity. Furthermore, the study shows that including interest rates leads to

decreased risk of default. The fundamental value has to be discounted and is

closer to the estimated debt capacity. Taken together, this leads to the conclusion

that the debt capacity of collateralized debt is positively correlated with the

interest rates as well as with the length of the period and both must not be

neglected when estimating debt capacity.
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Appendix

The data for the following figures is collected with a C++ program and the charts

are designed with MS Excel.

Figure 1: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H, N = 100
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Figure 2: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H with interest rates, N = 100, credit period = 1 month

Figure 3: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H with interest rates, N = 100, credit period = 2 months
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Figure 4: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H with interest rates, N = 100, credit period = 3 months

Figure 5: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H without interest rates, N = 200
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Figure 6: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H with interest rates, N = 200, credit period = 1 month

Figure 7: Maximum debt capacity (B) and fundamental value (V) in low state L
and high state H without interest rates, N = 1000


