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Abstract

In the conventional literature related to investment decisions, less attention has
been paid to the length of maturity when investment is debt-financed. In such a
case a firm pays the creditor not only the sum of annual interest (initial investment
cost multiplied by real interest rate) for the entire borrowing years but also the
total amount of initial investment cost at the end of the borrowing period. In this
study, the effects of selecting different maturity years on firms’ investment decisions
are compared on the basis of the simple net present value (NPV) model. Without
taxation, the NPV is equal to the present value (PV) of future gross return less the PV
of the cost of investment. An investment project is considered to be profitable when
the NPV is positive. After the introduction of a corporate income tax, the PV of an
asset amounts to the sum of PVs of net return (gross return less taxes) and tax savings
led by an incentive depreciation provision. If the investment is debt-financed, the
interest payment additionally reduces the corporate tax base. The research findings
suggest that (1) ceteris paribus an optimum maturity year appears to exist that
maximises the NVP, and (2) the change of optimum debt maturity tends to
correlate positively with the corporate tax rate but negatively with the interest
rate. In the case of prevailing inflation, there is a mismatch between the nominal
interest rate that is a discounting factor for all observed in- and outflows and the real
interest rate by which the annual interest payment is determined for the entire
maturity period.
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I Introduction

In the corporate finance literature it is suggested that maturity of debt in forms of bank

credit and bond can play an important role in reducing costs associated with debt financing

(Ozkan 2000). When investment is debt-financed, an investing firm pays the creditor not

only the sum of annual interest (i.e. initial investment cost multiplied by the real interest

rate) for the entire borrowing years but also the total amount of initial investment cost at

the end of the borrowing period.

Among previous research works on this matter, Goswami, Noe and Rebello (1995) argue

that long-term debt is the preferred financing instrument of choice when the degree of

asymmetric information increases over time. A positive correlation is also often observed

between the size of firm and debt maturity as shown by Jalilvand and Harris (1984). Issuing

costs of a public bond are fixed for the largest part and therefore are independent of the

magnitude of debt. This enables the realisation of economies of scale. For this reason,

larger firms will issue public debt which generally has a longer maturity that private debt,

for instance.1 Furthermore, studies made by Brick and Ravid (1985), Kane, Marcus and

McDonald (1985), and Scholes and Wolfson (1992) highlight the parallel development of

the interest tax shield on debt (consequently the value of firm) and the term structure of

debt. When the term structure of the interest rate slopes upward, long- term debt is optimal

since the saving from leverage due to the interest tax shield is accelerated (borrower’s

incentive) and recognition of interest income is delayed (lender’s incentive). By contrast, a

negative relation of debt maturity appears to be pronounced with growth opportunity

(Myers 1977; Titman 1992). The short-term debt mitigates the underinvestment problem2 if

it matures before growth options are exercised, as there remains an opportunity for lenders

                                           
1 Larger firms also appear to have lower agency costs. According to Smith and Warner (1979), small

firms are more likely to face potential conflict of interest between a firm’s shareholders and
bondholders such as risk shifting and claim dilution. This problem can be reduced by issuing more
shorter-term debts. Moreover larger firms have a much easier access to the capital markets (Titman
and Wessels 1988), and small firms are generally precluded from accessing long-term debt markets,
since the proportion of their collateralisable assets to future investment opportunities is relatively
small (Whited 1992).

2 According to Myers (1977), it is possible under debt financing that managers do not carry out
investment with a positive net present value. When leverage is high, residual claims will be very low
and profits from investment will only benefit creditors. Managers will be reluctant to pursue future
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and borrowers to re-contract. Firms with a better credit record tend to borrow on the long-

term (Flannery 1986; Mitchell 1991). A high liquidity ratio may reduce the fund raising

capacity of the firms as excessive liquidity reduces managers’ ability to commit credibly to

an investment activity, which will, in turn, shorten the maturity for available debts

(Diamond 1991; Myers and Rajan 1998). The principle of matching debt and asset maturity

has traditionally been acknowledged as a useful benchmark for selecting the borrowing

years, because in this way the risk that cash inflows are insufficient to cover the interest

payments and capital outlays is reduced (Morris 1976; Myers 1977; Hart and Moore 1994;

Stohs and Mauer 1996; Emery 2001).3 Leland and Thoft (1996) show that optimal leverage

depends on debt maturity and is lower when the firm is financed by short-term debt.

Furthermore, debt maturity is determined as a result of a trade-off between tax advantages

and leverage-related costs, including agency costs, suggesting that riskier firms should

issue short-term debt in addition to using less debt.

This study begins with revisiting the Miller-Modigliani paper (1958) which demonstrates

that not only the capital structure of a firm but also debt maturity is irrelevant in a perfect

capital market. Unlike the theoretical and empirical investigations mentioned above, this

study suggests a possibility of an optimal debt maturity year, which delivers ceteris paribus

the maximum net present value. Furthermore, it aims at elaborating the sensitivity of

optimum debt maturity to the variation of corporate tax, interest and inflation rates.

The present value model is a well-known basic investment decision model. Without

taxation, the net present value (NPV) is equal to the present value of future gross return,

discounted at an appropriate interest rate less the present value of the cost of investment.

An investment project is therefore considered to be profitable when the NPV is positive.

After the introduction of tax on corporate income, the annual tax base is reduced by the

sum of annual interest payments, whereas the discount rates also declines with the tax rate.

A tax paradox occurs when tax depreciation is greater than Samuelson’s true economic

                                                                                                                               
investments which, however, reduce the investment opportunity set and ultimately firm value.

3 According to this principle, debt with a maturity shorter than the maturity of asset is risky, because
the asset may not yield enough profits to pay the debt. Debt with a maturity longer than the asset
maturity is also risky, since debt has to be repaid when the asset no longer yields a return.
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depreciation (TED). Under the assumption of a perfect competitive market structure, only

one interest rate exists in the financial market. In the case of prevailing inflation, there is a

mismatch between the nominal interest rate that is a discounting factor for all observed in-

and outflows and the real interest rate by which the annual interest payment is determined

for the entire maturity period.

II Modigliani-Miller Theorem of Capital Structure Revisited

Miller and Modigliani (1958) asserted that under certain assumptions such as (1) perfect

markets (i.e. no taxes or transaction costs), (2) cash flows that are independent of financial

structure, and (3) riskless debt such that firms and individuals can borrow and lend at a risk

free interest rate, the market value of a firm is independent of its capital structure. This

theory can also be illustrated in terms of the present value model as follows.

Assume that for equity-finance the following condition is satisfied in the equilibrium

Y0  =  C   (II-1)

where Y0 is the present value of future gross return at year 0 generated by an investment

costing C.

In the case of financing C through debt, a firm pays the creditor not only the annual interest

of rC for s years long but also the entire amount of C to the creditor at the end of this

borrowing period. Therefore, the present value of total cost at year 0 (C*0) can be

expressed:

s

C*0  = ñ  rCe-ru du + Ce-rs

0

    = (1–e-rs)C + Ce-rs = C   (II-2)
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where r = real interest rate (0 < r < 1) and s = debt maturity years (s > 0).

Hence, in the absence of tax, for example, the condition shown in equation (II-1) applies in

the equilibrium regardless of the financial structure (i.e. C*0 = C = Y0). At the same time

equation (II-2) suggests that the debt maturity is also irrelevant under the assumed capital

market condition.

In the equilibrium without tax, equation (II-3) additionally proves that inflation does not

matter for financial decision-making either if the annual interest payment is made based on

the nominal interest rate for s years long.

s
nC*0  = ñ  (r+p)Ce -(r + p)u du + Ce -(r + p)s

0

   1 – e -(r+p)s

 = (r+p)C { —————— } + Ce -(r+p)s = C = Y0     (II-3)
    r+p

where nC*0  = the nominal present value of total cost at year 0 and p = inflation rate (0 < p

< 1).

If the interest payment takes place annually, applying the real interest rate in spite of

prevailing inflation, as it is the case in practice, then

s
nC*0  = ñ  rCe -(r + p)u du + Ce -(r + p)s

0

1 – e -(r+p)s      C
 = rC { —————— } + Ce -(r+p)s =   ——— {r + p e -(r+p)s} < C  (II-4)

r+p   r+p
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III Optimal Debt Maturity Revealed in Net Present Value Model

III.1 Without Inflation

Under the assumption that

¶ an investment costing C generates an infinite stream of future gross return,

¶ this return exponentially declines at the rate a (0 < a < 1) 4and

¶ all prices are constant over time (p = 0),

a debt-financed investment project is on the margin of acceptance in the absence of

taxation, when

¤            s
Ce–rs = ñ A0e–(a+r)u du  – ñ rCe–ru du

0 0

   A0

=  ——— – (1 – e–rs)C (III-1)
a+r

where A0 = gross return at the year of investment.

Consequently,

  A0

Y0  =  ———  =  C (III-2)
a+r

In this case, the net present value Y (= Y0 – C) amounts to zero.

After the introduction of a tax on corporate income (t), the annual tax base is reduced by

the sum of the annual interest payment, whereas the discount rate is also reduced by the tax

                                           
4 The assumption of declining gross return in the course of time is often made in practice, because it is

hardly possible to forecast the development of future profit. This type of assumption appears to be more
plausible than the one with constant annual profit.
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rate. Samuelson (1964) showed in his fundamental theorem of tax-rate invariance that

corporate income taxation does not affect firms’ investment decisions at all, when true

economic depreciation (TED) — the negative change in value of asset in the course of time

— is deducted from an expected gross stream of return when calculating tax profits, and

when the TED rate is the same as a. In other words, a tax paradox occurs when the tax

depreciation is greater than TED (King 1977; Atkinson and Stiglitz 1980; King and

Fullerton 1984; Sinn 1987).

The amount of geometric-degressive depreciation expense in the period u is measured

Du
gdd  = dCe–du          (III-3)

where d is the geometric-degressive depreciation rate (0 < d < 1) and Ce–du shows the net

book value of capital good in the period u.

Hence, with debt finance and geometric-degressive depreciation, the net present value of

the asset at time 0 is

¤                                       s ¤

Y  =  (1–t) ñ A0e–{a+r(1–t)}u du – (1–t) ñ rCe–r(1–t)u du + tC ñ de–{d+r(1–t)}u du – Ce–rs

0                                       0                                    0

   A0 d            a
     =  ———— + tC {———— – ————} – {1 – e–r(1–t)s}C – Ce–rs (III-4)

a+r d+r(1–t) a+r(1–t)

When d > a, geometric-degressive depreciation provides incentives.



9

There is an optimal debt maturity s* when the first order condition of equation (III-4) is

zero and its second derivation is negative:

µY
———  =  rCe–rs – r(1–t)Ce–r(1-t)s = 0 (III-5)
µs

The second derivation of equation (III-4) is always smaller than zero

µ2Y
———  =  – r2Ce–rs + r2(1–t)2 Ce–r(1–t)s <  0 (III-6)
µs2

since the sum of r2Ce–rs is always larger than the second term of equation (III-6) by the

given parameter constellation.

Therefore, the optimal debt maturity s* can be derived from equation (III-5)

  ln (1/1–t)
s*  =  ————— (III-7)

   rt

The sensitivity of s* in relation to the changes of r can be expressed

µs*  ln (1/1–t)
———  =  –  —————  <  0 (III-8)
µr r2t

Ceteris paribus the condition shown in equation (III-8) is always smaller than zero,

implying the negative correlation between s* and r.
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The optimal debt maturity s* varies also when t changes

µs*   1     ln (1/1–t)
———  =  —————  –  —————  >  0 (III-9)
µt     rt(1–t) rt2

By the given parameter selection the first term of equation (III-9) is always larger than the

second one. Thus equation (III-9) demonstrates the positive relationship between s* and t.

III.2 With Inflation

In an economy with a constant inflation rate p, the stream of gross return which is

generated by an investment costing C at time u is

Au = A0e–auepu = A0e–(a–p)u      (III-10)

In this case, the sum of annual gross return exponentially decreases at the rate a (0 < a < 1)

but increases at the rate p in the course of time.
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When employing the historical accounting method, the nominal net present value at the

year 0 is5

¤                                              s ¤

Y(n)  =  (1–t) ñ A0e–{(a–p)+m (1–t)}u du – (1–t) ñ rCe–m (1–t)u du + tC ñ de–{d+m (1–t)}u du
0                                                    0                                     0

          –  Ce–ms

      A0 d           a  r
        =  ———— + tC {———— – ————} –  —— {1 – e–m (1–t)s}C – Ce–ms

      (a–p)+m d+r(1–t) a+r(1–t)       m
   (III-11)

where m = nominal interest rate (= r + p).

When the first order condition of equation (III-11)

µY(n) mr(1–t)Ce-m (1-t)s

———  = mCe-ms – —————————  =  0   (III-12)
µs m

subject to

µ2Y(n)    (–m)2 r(1–t)2 Ce–m(1–t)s

————  =  – (–m)2Ce–ms  + ———————————  <  0    (III-13)
µs2 m

                                           
5 Under historical cost accounting, the capital to be recovered before a profit is recognised as simply

the amount of money originally invested in the firm. Historical profit is, therefore, the current period’s
revenues minus the historical cost of the inputs necessary to secure them, the current period’s
expenses. It has long been recognised that increases in input prices can cause historical cost
accounting to seriously overstate a firm’s ability to distribute its reported profits, continue producing
the same physical volume of goods and services, and understate the firm’s capital. The application of
the historical cost accounting method when calculating the corporate tax base causes fictitious profits
in inflationary phases that are also subject to tax. Therefore, in periods with inflation generous tax
depreciation provisions do not adequately promote private investment as intended but only (or partly)
compensate the losses caused by inflation (Aaron 1976; Kay 1977; Feldstein 1979; Kopcke 1981;
Gonedes 1984; Nam and Radulescu 2003).
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then the optimum debt maturity s(n)* exists

ln [m / {r(1–t)}]
s(n)*  =  ———————————    (III-14)

mt

The optimal debt maturity s(n)* varies according to p

µs(n)*    1    ln [m / {r(1–t)}]
————  =  —————  –  —————————  >  0    (III-15)
µp m2 t     m2 t

Equation (III-15) is always positive by the given parameter selection and suggests the

parallel development of s(n)* with p.

IV Model Simulation

Firstly we consider the case without inflation. Table 1 shows the changes of (real) net

present value with geometric-degressive depreciation (Y) according to the debt maturity

period (s). For the calculation three corporate tax rates are considered (i.e., t = 15%, 25%

and 35%). Ceteris paribus the decrease in (real) interest rate from 8% to 4% leads to the

changes in the margin of acceptance for the investment project. The TED rate (= a) is

assumed to be 20%,6 whereas d amounts to 30%, meaning that in our partial model

simulation tax depreciation provides investment incentives. Taking the case with t = 35%

and r = 8% as an initial one, s* is around 16 years with Y = 63. The change of r to 4%

increases s* to about 30 years (with Y = 71), as already indicated in equation (III-8). With r

= 4% the decrease in t from 35% to 25% (or 15%) leads to the decrease in s* to 28 years

with Y = 28 (or Y =  48). This parallel relationship is technically expressed in equation (III-

                                           
6 In a number of studies, including Sinn, Leibfritz and Weicherieder (1999), Bordignon, Giannini and

Panteghini (1999), as well as Nam and Radulescu (2003), the economic asset life is (sometimes
implicitly) assumed to be around 10 years for equipment. From this asset life one can derive a by the
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9). This empirical founding suggests that s* reacts quite sensitively to the real interest rate

movement.

In a similar way Table 2 illustrates the changes of nominal net present values Y(n) caused

by the variation of s. Apart from the standard assumptions made in Table 1, two inflation

rates (p = 3% and 6%) are additionally taken into account in the computation implying that

m amounts to 7% and 11%, respectively. In the case of adopting t = 25% and r = 8%, the

falling p from 6% to 3% leads to the decrease of s(n)* from 24 years with Y(n) = 165 to 22

years with Y(n) = 115. Such a movement appears to be less significant with r = 4%.

                                                                                                                               
given relevant parameter constellation (Atkinson and Stiglitz 1980).
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Table 1 Optimal Debt Maturity in the Absence of Inflation

Y

t = 15% t = 25% t = 35%

s r = 4% r = 8% r = 4% r = 8% r = 4% r = 8%

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

7.4
11.3
14.7
17.6
20.0
22.0
23.6
24.9
25.8
26.6
27.1
27.4
27.6
27.6
27.5
27.2
26.9
26.5
26.1
25.5
25.0
24.4
23.8
23.1
22.4

11.1
16.4
20.2
22.7
24.2
24.9
25.0
24.7
24.1
23.3
22.3
21.2
20.0
18.9
17.7
16.6
15.5
14.5
13.6
12.7
11.8
11.0
10.3
9.7
9.1

11.9
18.6
24.4
29.3
33.5
37.0
39.9
42.2
44.1
45.6
46.6
47.4
47.8
48.0
48.0
47.8
47.4
46.9
46.2
45.5
44.7
43.7
42.8
41.8
40.7

18.1
27.3
33.9
38.4
41.3
42.8
43.4
43.2
42.4
41.2
39.7
38.0
36.2
34.3
32.4
30.5
28.6
26.9
25.2
23.6
22.1
20.6
19.3
18.1
17.0

16.1
25.6
33.9
41.0
47.1
52.3
56.7
60.3
63.3
65.6
67.5
68.9
69.8
70.4
70.7
70.6
70.3
69.8
69.2
68.3
67.3
66.2
65.0
63.7
62.3

24.9
38.1
47.8
54.6
59.2
61.9
63.3
63.4
62.8
61.5
59.6
57.5
55.1
52.6
50.0
47.4
44.8
42.2
39.8
37.4
35.1
33.0
31.0
29.1
27.3

Other
common
assumptions

Debt finance; C = 416.7 with r = 4% but 357.1 with r = 8%; A0 = 100; a = 20% and
d = 30%

Source: Own calculations.
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Table 2 Optimal Debt Maturity in Inflationary Phase

Y(n)

p = 3% p = 6%

s m = 7% m = 11% m = 10% m = 14%

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

36.8
62.8
84.7
103.2
118.7
131.6
142.5
151.6
159.1
165.3
170.4
174.6
178.0
180.8
183.0
184.7
186.1
187.2
188.0
188.5
188.9
189.2
189.3
189.4
189.4

37.8
60.9
78.0
90.3
99.2
105.3
109.5
112.2
113.7
114.5
114.8
114.6
114.2
113.6
112.9
112.2
111.5
110.7
110.1
109.4
108.8
108.3
107.8
107.4
107.0

59.9
101.7
135.2
161.8
183.0
199.8
213.1
223.7
231.9
238.4
243.4
247.3
250.3
252.6
254.4
255.7
256.7
257.4
257.9
258.2
258.5
258.6
258.7
258.7
258.7

56.2
90.7
115.2
132.2
144.0
152.0
157.3
160.7
162.7
163.9
164.5
164.7
164.6
164.4
164.0
163.7
163.3
163.0
162.7
162.4
162.1
161.9
161.7
161.5
161.4

Other common
assumptions

Debt finance; C = 416.7 with r = 4% but 357.1 with r = 8%; A0 = 100; a = 20%,
d = 30% and t = 25%

Source: Own calculations.
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V Conclusion

The selection of maturity years can play a significant role in reducing costs related to the

debt-financed investment. In this case an investing firm pays the creditor the sum of

annual interest for the borrowing years in addition to the repayment of the total amount

of initial cost at the end of the borrowing period. Referring to the already existing

theoretical framework suggesting different relationships of debt maturity with the

determinants like firm size, growth opportunity, liquidity risk, creditworthiness, interest

tax shield, asset maturity, leverage, agency costs, etc., the effects of choosing maturity

years on firms’ investment decisions are compared on the basis of the simple net present

value (NPV) model. After the brief theoretical demonstration of the irrelevance of debt

maturity in a perfect capital market, this study highlights the existence of optimum

maturity s* at which, ceteris paribus, the (real and nominal) NPV reaches a maximum.

Furthermore, this study also elaborates the sensitivity of s* to the variation of corporate tax,

interest and inflation rates. As also illustrated in the partial model simulation based on the

selected parameters, the optimum debt maturity is correlated positively with the corporate

tax rate but negatively with the interest rate. In the case of prevailing inflation, a further

positive relationship is observed between s* and the inflation rate.

References

Aaron, H.J. (1976), “Inflation and the Income Tax: An Introduction”, in H.J. Aaron (Ed.),

Inflation and the Income Tax, The Brookings Institution, Washington DC, 1–31.

Atkinson, A.B. and J.E. Stiglitz (1980), Lectures on Public Economics, McGraw-Hill,

London.

Brick, I.E. and S.A. Ravid (1985), “On the Relevance of Debt Maturity Structure”, Journal

of Finance 40, 1423–1437.

Bordignon, M., S. Giannini and P. Panteghini (1999), Corporate Taxation in Italy: An

Analysis of the 1998 Reform, Paper presented at the NHH-CESifo Norwegian-German

Seminar on Public Economics on Capital Income Taxation, Munich, June 3–5, 1999.



17

Diamond, D.W. (1991), “Debt Maturity Structure and Liquidity Risk”, The Quarterly

Journal of Economics 106, 709–737.

Emery, G.W. (2001), “Cyclical Demand and the Choice of Debt Maturity”, Journal of

Business 74, 557–590.

Feldstein, M.S. (1979), “Adjusting Depreciation in an Inflationary Economy: Indexing

versus Acceleration”, NBER Working Paper 395.

Flannery, M.J. (1986), “Asymmetric Information and Risky Debt Maturity Choice”,

Journal of Finance 41, 19–37.

Gonedes, N.J. (1984), “Evidence on the Tax Effect of Inflation under Historical Cost

Accounting Methods”, Journal of Business 54, 227–270.

Goswami, G., T. Noe and M. Rebello (1995), “Debt Financing under Asymmetric

Information”, Journal of Finance 50, 633–659.

Hart, O. and J. Moore (1994), “A Theory of Debt Based on the Inalienability of Human

Capital”, Quarterly Journal of Economics 109, 841–879.

Jalilvand, A. and R.S. Harris (1984), “Corporate Behaviour in Adjusting to Capital

Structure and Dividend Targets: An Econometric Study”, Journal of Finance 39, 127–145.

Kane, A., A.J. Marcus and R.L. McDonald (1985), “Debt Policy and the Rate of Return

Premium to Leverage”, Journal of Financial and Quantitative Analysis 20, 479–499.

Kay, J.A. (1977), “Inflation Accounting: A Review Article”, Economic Journal 87, 300–

311.

King, M.A. (1977), Public Policy and the Corporation, Chapman and Hall, London.

King, M.A. and D. Fullerton (1984), The Taxation of Income from Capital: A Comparative

Study of the United States, the United Kingdom, Sweden and West Germany, University of

Chicago Press, Chicago.

Kopcke, R.W. (1981), “Inflation, Corporate Income Taxation and the Demand for Capital

Asset”, Journal of Political Economy 89, 122–131.

Leland H.E. and K.B. Thoft (1996), “Optimal Capital Structure, Endogenous Bankruptcy,

and the Term Structure of Credit Spreads”, Journal of Finance 51, 987–1019.

Miller, M.H., and F. Modigliani (1958), “The Cost of Capital, Corporation Finance and the

Theory of Investment”, American Economic Review 48, 261–297.



18

Mitchell, K. (1991), “The Call, Sinking Fund and Term-to-maturity Features of Corporate

Bonds: An Empirical Investigation”, Journal of Financial and Quantitative Analysis 26,

201–221.

Morris, J.R. (1976), “On Corporate Debt Maturity Strategies”, Journal of Finance 31, 29–

37.

Morris, J.R. (1992), Factors Affecting the Maturity Structure of Corporate Debt, Working

Paper, College of Business Administration, University of Colorado at Denver.

Myers, S.C. (1977), “Determinants of Corporate Borrowing”, Journal of Financial

Economics 5, 147–175.

Myres, S.C. and R.G. Rajan (1998), “The Paradox of Liquidity”, Quarterly Journal of

Economics 113, 733–771.

Nam, C.W. and D.M. Radulescu (2003), “The Role of Tax Depreciation for Investment

Decision: A Comparison of European Transition Countries”, CESifo Working Paper 847.

Ozkan, A. (2000), “An Empirical Analysis of Corporate Debt Maturity Structure”,

European Financial Management 6, 197–212.

Samuelson, P.A. (1964), “Tax Deductibility of Economic Depreciation to Ensure Invariant

Valuation”, Journal of Political Economy 72, 604–606.

Scholes, M.S. and M.A. Wolfson (1992), Taxes and Business Strategy: A Planning

Approach, Prentice Hall, Engelwood Cliffs, N.J.

Sinn, H.-W. (1987), Capital Income Taxation and Resource Allocation, North-Holland,

Amsterdam.

Sinn, H.-W., W. Leibfritz and A. Weichenrieder (1999), “ifo Vorschlag zur Steuerreform“,

ifo Schnelldienst 52(18), 3–18.

Smith, C.W. and J.B. Warner (1979), “On Financial Contracting: An Analysis of Bond

Covenants”, Journal of Financial Economics 7, 117–161.

Stohs, M.H. and D.C. Mauer (1996), “The Determinants of Corporate Debt Maturity

Structure”, Journal of Business 69, 279–312.

Titman, S. (1992), “Interest Rate Swaps and Corporate Financing Choice”, Journal of

Finance 47, 1503–1516.

Titman, S. and R. Wessels (1988), “The Determinants of Capital Structure Choice”,



19

Journal of Finance 43, 1–19.

Whited, T.M. (1992), “Debt, Liquidity Constraints, and Corporate Investment: Evidence

from Panel Data”, Journal of Finance 47, 1425–1460.





ifo Diskussionsbeiträge

Nr. 1 Thanner, B., Nationale Währungspolitik der sowjetischen Republiken. Ausweg aus der
Transformationskrise oder neue Komplikationen?, Oktober 1991.

Nr. 2 Stock, W.G., Wirtschaftsinformationen aus Online-Datenbanken, Dezember 1991.

Nr. 3 Oppenländer, K.H., Erfahrungen in Westdeutschland beim Übergang zur Marktwirt-
schaft in den Jahren 1947 bis 1960, Januar 1992.

Nr. 4 Mathes-Hofmann, J. und W.G. Stock, Die ifo Bibliothek. Elektronische Bibliotheksver-
waltung in einer wirtschaftswissenschaftlichen Spezialbibliothek, Mai 1992.

Nr. 5 Sherman, H., W. Leibfritz, E. Mohr, und B. Thanner, Economic Reforms in the Former
Soviet Union, July 1992.

Nr. 6 Adler, U., Technikfolgenabschätzung, August 1992.

Nr. 7 Scholz, L., Technikfolgenabschätzung aus der Sicht der empirischen Wirtschaftsfor-
schung, September 1992.

Nr. 8 Hartmann, M., Zur ordnungspolitischen Kontroverse: Wettbewerbspolitik - Industriepo-
litik, April 1993. (vergriffen)

Nr. 9 Goldrian, G., Zwei Beispiele für Frühindikatoren auf der Basis von qualitativen Daten,
Mai 1993.

Nr. 10 Goldrian, G., Erweiterungen und Verbesserungen des Saisonbereinigungsverfahrens
ASA-II, Juni 1993.

Nr. 11 Nam, Ch.W., Can the True Expenditure Needs of a Local Government Be Measured?,
October 1993.



Nr. 12 Langmantel, E., LFS.MOD - Ein makroökonomisches Modell zur langfristigen Analyse
der deutschen Wirtschaft, Dezember 1993.

Nr. 13 Immenga, U., Mergers and Acquisitions between Germany and the United Kingdom:
Legal Framework, Ways and Barriers, December 1993.

Nr. 14 Sauer, T., D. Brand, J. Conrad und E. Mohr, Stellungnahme zum Reform- und Stabilisie-
rungsprogramm der russischen Regierung für 1993-1995, Dezember 1993.

Nr. 15 Herrmann, A. and H. Laumer, Internationalization of Competition Policies: Problems
and Chances - A German View, January 1994.

Nr. 16 Lehmann, H. and M.E. Schaffer, Productivity, Employment and Labor Demand in Polish
Industry in the 1980s: Some Preliminary Results from Enterprise-level Data, June 1994.

Nr. 17 Stock, W., Wissenschaftsevaluation, Die Bewertung wissenschaftlicher Forschung und
Lehre, November 1994. (vergriffen)

Nr. 18 Bellmann, L., S. Estrin, H. Lehmann and J. Wadsworth, The Eastern German Labor
Market in Transition: Gross Flow Estimates from Panel Data, August 1994.

Nr. 19 Ochel, W., Economic Policy and International Competition in High-Tech Industries -
The Case of the Semiconductor Industry, September 1994.

Nr. 20 Ochel, W., Wirtschafts- und Technologiepolitik in High-Tech-Industrien, Februar 1995.

Nr. 21 Lehmann, H. and M. Góra, How Divergent is Regional Labour Market Adjustment in
Poland?, February 1995.

Nr. 22 Konings, J., H. Lehmann and M.E. Schaffer, Employment Growth, Job Creation and Job
Destruction in Polish Industry: 1988-91, February 1995.

Nr. 23 Schalk, H.J. und G. Untiedt, Unterschiedliche regionale Technologien und Konvergenz-
geschwindigkeit im neoklassischen Wachstumsmodell, Empirische Befunde für die Ver-
arbeitende Industrie Westdeutschlands 1978 -1989, Juni 1995.

Nr. 24 Nam, Ch.W., Selected Problems of Large German Cities in an Enlarged Europe, July
1995.



Nr. 25 Krylov, D.A., Auswirkungen der Energiewirtschaft auf Umwelt und Gesundheit in Ruß-
land, Oktober 1995.

Nr. 26 Oppenländer, K.H., Hat die empirische Wirtschaftsforschung eine Zukunft?, Oktober
1995.

Nr. 27 Nam, Ch.W., China's Recent Economic Growth and Major Spatial Problems Revealed in
Its Marketization Process, November 1995.

Nr. 28 Rottmann, H., Innovationsaktivitäten und Unternehmensgröße in Ost- und Westdeutsch-
land, Februar 1996.

Nr. 29 Adler, U., Welchen Nutzen könnte eine weltweite Harmonisierung der sozialen Stan-
dards stiften? Towards a global network for social security and mutual partnership, März
1996.

Nr. 30 Rottmann, H. und M. Ruschinski, Beschäftigungswirkungen des technischen Fortschritts.
Eine Paneldaten-Analyse für Unternehmen des Verarbeitenden Gewerbes in Deutsch-
land, Mai 1996.

Nr. 31 Goldrian, G. und B. Lehne, Frühzeitige Erkennung eines Wendepunkts in der konjunktu-
rellen Bewegung einer saisonbereinigten Zeitreihe, November 1996.

Nr. 32 Poser, J.A., A Microeconomic Explanation for the Macroeconomic Effects of Inter-
Enterprise Arrears in Post-Soviet Economies, November 1996.

Nr. 33 Nam, Ch.W. and K.Y. Nam, Recent Industrial Growth and Specialization in Selected
Asian Countries, December 1996.

Nr. 34 Paasi, M., Innovation Systems of the Transition Countries - further Restructuring in fa-
vour of the Business Sector is necessary, December 1996.

Nr. 35 Scholz, L., The Think Tank Landscape in Germany: A Look Behind the Mirror, January
1997.

Nr. 36 Goldrian, G. und B. Lehne, Ein Vergleich der direkten Schätzung der Konjunkturent-
wicklung mit einem Verfahren zur Erkennung von Wendepunkten, März 1997.



Nr. 37 Leiprecht, I., Who leaves the agricultural sector? Uncovering hidden flows in agricul-
tural employment in the process of transition in Poland, March 1997.

Nr. 38 Tewari, M., The Role of the State in Shaping the Conditions of Accumulation in India's
Industrial Regime: The case of Ludhiana's metal manufacturing sector, May 1997. (ver-
griffen)

Nr. 39 Tewari, M., Subcontracting Relations and the Geography of Production: a comparative
study of four large assemblers in an emerging market, July 1997. (vergriffen)

Nr. 40 Rottmann, H. and M. Ruschinski, The Labour Demand and the Innovation Behaviour of
Firms. An Empirical Investigation for West-German Manufacturing Firms, May 1997.

Nr. 41 Poser, J.A., Monetary Disruptions and the Emergence of Barter in FSU Economies, July
1997.

Nr. 42 Poser, J.A., Modelling Barter and Demonetisation in FSU Economies, August 1997.

Nr. 43 Ochel, W., European Economic and Monetary Union and Employment, September 1997.

Nr. 44 Notkin, M., Ausländische Direktinvestitionen in der Russischen Föderation unter beson-
derer Berücksichtigung des regionalen Aspekts, Oktober 1997.

Nr. 45 Fóti, K., On the Roots of Regional Labour Diversification in Hungary and its Manifesta-
tion in the Example of two Hungarian Regions, December 1997.

Nr. 46 Leiprecht, I., Labour Market Adjustment of Agricultural Employment with Special Ref-
erence to Regional Diversity, December 1997.

Nr. 47 Köllö, J. and K. Fazekas, Regional Wage Curves in the Quasi-Experimental Stetting of
Transition - The Case of Hungary 1986-95, December 1997.

Nr. 48 Góra, M. and U. Sztanderska, Regional Differences in Labour Market Adjustment in
Poland: Earrings, Unemployment Flows and Rates, December 1997.

Nr. 49 Klein, Ph.A., Recent U.S. Work in Cyclical Indicators: An Assessment, December 1997.



Nr. 50 Hoesch, D., Foreign Direct Investment in Central and Eastern Europe: Do Mainly Small
Firms Invest?, February 1998.

Nr. 51 Plötscher, C., Credit Availability and the Role of Relationship Lending, March 1998.

Nr. 52 Juchems, A., Dollarkurs: Schätzung und Prognose, April 1998.

Nr. 53 Plötscher, C. and H. Rottmann:, Investment Behavior and Financing Constraints in Ger-
man Manufacturing and Construction Firms. A Bivariate Ordered Probit Estimation,
May 1998.

Nr. 54 Leiprecht, I., Poverty and Income Adjustment in the Russian Federation, May 1998.

Nr. 55 Starodubrovsky, V.G., The Labour Market and State and Private Enterprises in Russia's
Regions, June 1998.

Nr. 56 Lehmann, H., J. Wadsworth, and A. Acquisti, Grime and Punishment: Job Insecurity and
Wage Arrears in the Russian Federation, June 1998.

Nr. 57 Adler, U., Social Innovation in the Economic Context: From Evaluation to the Develop-
ment of Criteria and Models of Good Practise of Healthy Companies, July 1998.

Nr. 58 Goldrian, G., Zur Verdeutlichung der aktuellen konjunkturellen Aussage einer wirt-
schaftlichen Zeitreihe, Juli 1998.

Nr. 59 Flaig, G. und H. Rottmann, Faktorpreise, technischer Fortschritt und Beschäftigung. Eine
empirische Analyse für das westdeutsche Verarbeitende Gewerbe, August 1998.

Nr. 60 Clostermann, J. und F. Seitz, Der Zusammenhang zwischen Geldmenge, Output und
Preisen in Deutschland - ein modifizierter P-Star-Ansatz, Februar 1999.

Nr. 61 Flaig, G. und H. Rottmann, Direkte und indirekte Beschäftigungseffekte von Innovatio-
nen. Eine empirische Paneldatenanalyse für Unternehmen des westdeutschen Verarbei-
tenden Gewerbes, Februar 1999.

Nr. 62 Sinn, H.-W. und M. Thum, Gesetzliche Rentenversicherung: Prognosen im Vergleich,
Juni 1999.



Nr. 63 Goldrian, G. und B. Lehne, ASA-II im empirischen Vergleich mit anderen Saisonberei-
nigungsverfahren, Oktober 1999.

Nr. 64 Thum, M. und J. von Weizsäcker, Implizite Einkommensteuer als Meßlatte für die aktu-
ellen Rentenreformvorschläge, Dezember 1999.

Nr. 65 Gerstenberger, W., Sectoral Structures and Labour Productivity by Region, December
1999.

Nr. 66 Sinn, H.-W., EU Enlargement and the Future of the Welfare State, March 2000.

Nr. 67 Möschel, W., Megafusionen ohne Ende – besteht ordnungspolitischer Handlungsbedarf?,
Juli 2000.

Nr. 68 Nam, Ch.W., R. Parsche, and M. Steinherr, The Principles of Parallel Development of
Fiscal Capacity between State and Municipalities as Useful Benchmarks for the Deter-
mination of the Intergovernmental Grants in Germany, August 2000.

Nr. 69 Nam, Ch.W., R. Parsche und B. Reichl, Mehrwertsteuer-Clearing in der EU auf Basis der
Volkswirtschaftlichen Gesamtrechnungen – Modellrechnung anhand der Länder Frank-
reich, Italien und Vereinigtes Königreich, August 2000.

Nr. 70 Adler, U., Costs and Benefits in Occupational Health and Safety, September 2000.

Nr. 71 Langmantel, E., The Impact of Foreign Trade on the German Business Cycle. An Em-
pirical Investigation, January 2001.

Nr. 72 Nam, Ch.W., R. Parsche, and B. Reichl, Municipal Finance and Governance in Poland,
the Slovak Republic, the Czech Republic and Hungary, January 2001.

Nr. 73 Nam, Ch.W., R. Parsche, and B. Schaden, Measurement of Value Added Tax Evasion in
Selected EU Countries on the Basic of National Accounts Data, February 2001.

Nr. 74 Raabe, K., Assessment of the Leading Indicator Properties of Economic Variables for
France, Germany, and Italy, April 2002.

Nr. 75 Radulescu, D.M., Assessment of Fiscal Sustainability in Romania, May 2002.



Nr. 76 Raabe, K., Out-of-Sample Forecast Performance of Economic Variables for France,
Germany, and Italy, August 2002.

Nr. 77 Gebauer, A., Ch.W. Nam, and R. Parsche, Lessons of the 1999 Abolition of Intra-EU
Duty Free Sales for Eastern European Candidates, December 2002.

Nr. 78 Nam, Ch.W. and D.M. Radulescu, The Role of Tax Depreciation for Investment Deci-
sions: A Comparison of European Transition Countries, December 2002.

Nr. 79 Osterkamp, R., German Public Health Insurance: Higher Co-payments and Everybody Is
Better off – the Case for Differentiated Co-payment Rates, January 2003.

Nr. 80 Kunkel, A., Zur Prognosefähigkeit des ifo Geschäftsklimas und seiner Komponenten
sowie die Überprüfung der „Dreimal-Regel“, März 2003.

Nr. 81 Fehn, R., Strukturwandel und europäische Wirtschaftsverfassung: Gibt es einen Ziel-
konflikt zwischen Effizienz und Sicherheit?, April 2003.

Nr. 82 Gebauer, A, Ch.W. Nam and R. Parsche, Is the Completion of EU Single Market Hin-
dered by VAT Evasion?, June 2003.

Nr. 83 Meurers, M. Incomplete pass-through in import markets and permanent versus transitory
exchange-rate shocks, December 2003.

Nr. 84 Gebauer, A., Ch.W. Nam and R. Parsche, Regional Technology Policy and Factors
Shaping Local Innovation Networks in Small German Cities, January 2004.








