University of Hawai‘i at Manoa LI B RA R I E S

PP 00006300000005000000055000000005000000055000000059000000539000000030000005%000

Interlibrary Loan Program
Hamilton Library, Room 101 ¢ 2550 McCarthy Mall ¢ Honolulu, HI 96822
Phone/Voicemail: 808-956-5956 (Lending) / 808-956-8568 (for UHM patrons)
Fax: 808-956-5968

Email: lendill@hawaii.edu (Lending) / libill@hawaii.edu (for UHM patrons)

P00000000000300000000%00000000%00000000%0000000%0000000%0000000%0000000%000000550000

NOTICE: The copyright law of the United Sates (Title 17, U.S.C.) governs
the making of photocopies or other reproductions of copyrighted
materials. Under certain conditions specified in the law, libraries and
archives are authorized to furnish a photocopy or reproduction. One of
these specified conditions is that the photocopy or reproduction is not to
be “used for any purpose other than in private study, scholarship, or
research.” If a user makes a request for, or later uses, a photocopy or
reproduction for purposes in excess of “fair use,” that user may be liable
for copyright infringement. This institution reserves the right to refuse to
accept a copying order, if, in its judgment, fulfillment of the order would
involve violation of copyright law.

G00000000000300000000%0000000 0300000002000 0000%0000000%0000000%000000%2000000550000


mailto:lendill@hawaii.edu
mailto:libill@hawaii.edu

Rec'd: 10/24/2018 8:21:05 AM

University of Arizona Library
Interlibrary Loan
- 1510 E. University Blvd

o Tucson, AZ 85721

(520) 621-6438 / (520) 621-4619 (fax)
OCLC: AZU
ODYSSEY:150.135.238.6/ILL
LBRY-askddt@email.arizona.edu

ILL #: 191188063

IRV S RN A

Reference #:

. Journal Title: Advances in financial
plannlng and forecasting.

Artlcle Author:

rllbrary Loan

. Article Title: Financial Planning for
International Debt Financing

Volume: 4
' Issue:
 Month/Year: 1990

chapter requests)

Email Address:

_ University of Arizona In

Pages: 33-58 (scan notes and titie/copyright pages for

ILL- Lending
EMAIL

ODYSSEY ENABLED

Borrower: HUH

vtz 1822226 (DN VRLARLANY

Call #: HG4001 .A38 v.4 Part B **RE-
PAGING**

Location: Main Library

Regular

Shipping Address:

University of Hawaii at Manoa Libraries
2550 McCarthy Mall, Rm 101

Hamilton Library ILL-Borrowing
Honolulu, Hawaii 96822

United States

Fax: 808-956-5968

Notice: This material may be protected by
Copyright Law (Title 17 U.S.C.).

Paged by O (Initials)

Reason Not Filled (check one):
00 NOS [0 NFAC (GIVE REASON)

0 LACK VOLUME/ISSUE
[0 PAGES MISSING FROM VOLUME

ARIEL INFORMATION:

Ariel Address:

Enter Ariel Address Manually if unable to scan.
If Ariel address blank, send via email.




ADVANCES IN
FINANCIAL PLANNING
AND FORECASTING

A Research Annual

INTERNATIONAL DIMENSIONS OF
FINANCIAL MANAGEMENT

Editors: RA] AGGARWAL
John Carroll University

CHENG-FEW LEE
Rutgers University at New Brunswick

VOLUME 4 - 1990
PART B

@ JAI PRESS INC.

Greenwich, Connecticut

London, England



Copyright © 1990 by JAI PRESS INC.
55 Old Post Road, No. 2
Greerwich, Connecticut 06830

JAI PRESS LTD.
118 Pentonville Road
London N1 9JN
England

All rights reserved. No part of this publication may be reproduced, stored on a retrieval
systern, or transmitted in any form or by any means, electronic, mechanical, photocopying.

filming, recording, or otherwise, without prior permission in writing from the publisher.

ISBN: 1-55938-203-1 (B)
ISBN: 1-55938-001-2

Manufactured in the United States of America



FINANCIAL PLANNING FOR
INTERNATIONAL LONG-TERM
DEBT FINANCING

Rosita P. Chang, Peter E. Koveos, and S. Ghon Rhee

INTRODUCTION

A recent trend indicates that a growing number of U.S. firms have
raised a large portion of required funds in the Eurocurrency and
Eurobond markets. This new trend has been, in no small part,
triggered by two important developments in the U.S. domestic and
international capital markets: the adoption of the Statement of
Financial Accounting Standards No. 52 by the Financial Account-
ing Standards Board (FASB) and the evolution of swap markets in
the 1980s. Before December 1982, FASB No. 8 required that trans-
lation gains (losses) be passed through quarterly as well as annual
income statements, thus causing unduly large fluctuations in
reported earnings. By abolishing the “flow through” requirement
under FASB No. 8, the provisions of FASB No. 52 permit un-
realized foreign exchange gains (losses) to be reported in a separate
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34 R.P. CHANG, P.E. KOVEOS and S.G. RHEE

reserve account under consolidated stockholders’ equity. Although
the long-term impact of FASB No. 52 on financing activities of the
U.S. multinational firms has yet to be evaluated carefully, its
adoption certainly helped multinational firms increase their foreign
currency debt financing. The continued success of the swap market
has been largely due to the creative cross-currency swap engineered
by the World Bank and International Business Machines in August
1981." Although long-term currency swaps have been in existence
for years as a device to avoid foreign exchange controls, the general
perception of swap transactions had been changed by the publicity
surrounding the World Bank /IBM transaction. Once swap trans-
actions were recognized as a convenient vehicle to achieve long-
term hedging and risk-sharing between two parties in different risk
classes, the swap market took off on its phenomenal evolution.
More importantly, swap transactions have been used to take ad-
vantage of capital market imperfections related to interest rate
differentials and limited availability of funds in different currency
markets.

As the scope of financing activities becomes more global, U.S.
firms pay more attention to overall strategic planning for interna-
tional debt financing. Three important features are involved with
long-term debt financing in the international capital market: (1) the
choice of currency, (2) the choice of coupon rate, and (3) the choice
of maturity. The past literature focused mainly on the theory of
currency-of-denomination, leaving the optimal coupon and
maturity strategies unexplored [5, 6, 9, 10, 11, 17, 19, 20]. Tradition-
al decision rules for the choice of currency dictate that multination-
al firms hold assets denominated in strong currencies and have
liabilities denominated in weak currencies. These rules have guided
many firms in their long-term as well as short-term hedging against
the foreign exchange risk.

While generally true, the traditional decision rules may be mis-
leading: In the absence of market imperfections, interest arbitrage
ensures that the interest rate parity theorem holds. Thus, any firm
should be indifferent to the choice between local currency and
foreign currency for its debt financing because interest rate differen-
tials in two countries simply reflect market expectations of changes
in exchange rates. A classic study by Aliber and Stickney [I]
presented empirical evidence supporting the validity of the interest
rate parity theorem. At the theoretical level, many studies provided
rigorous proof to this effect {5, 6, 21]. More recent studies have
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explored the reasons for deviations from interest parity in the
presence of various market imperfections such as taxes, foreign
exchange transaction costs, bond flotation costs, etc. {3, 7, 12, 17,
19, 20]. Whereas most of the cited studies examined the observed
deviations from the viewpoint of the efficient market hypothesis,
Shapiro [19] evaluated managerial implications of these deviations.
He developed a set of decision rules for currency denomination in
relation to long-term debt financing based upon the distortions
introduced by corporate income taxes and flotation costs: (1) In the
presence of corporate income taxes but in the absence of flotation
costs, the traditional decision rules hold such that borrow (lend) in
the weaker (stronger) currency and (2) with the introduction of
flotation costs but in the absence of corporate income taxes, borrow
(lend) in the stronger (weaker) currency. In corroboration with
Shapiro [19], Rhee et al. [17] further demonstrated that the tradi-
tional decision rules still hold even with the introduction of both
taxes and flotation costs. The underlying reasoning is that the “tax
effect” dominates the “flotation cost effect” in determining the
effective cost of long-term borrowing.

Two aspects of the currency-of-denomination decision for long-
term debt that have been largely overlooked are the choice of
optimal coupon rate and maturity strategies. Since only par bonds
were considered for the denomination decision, neither Shapiro [19]
nor Rhee, et al. [17] incorporated the coupon rate strategy into their
analyses. In addition, the maturity strategy was not considered in
the presence of the term structure of exchange rate expectations.
Recognition of (1) the current U.S. tax treatment of the original
issue of discount and premium bonds and (2) the term structure of
foreign exchange rate expectations lends an added dimension
dealing with both optimal coupon rate and maturity strategies to
the currency denomination decision.

This paper integrates the optimal coupon rate and maturity
strategies into the currency-of-denomination decision to formuiate
an overall financial plan for international long-term financing. The
second section lays the groundwork for the analysis by modeling
the valuation formulas of long-term bonds denominated in foreign
as well as local currency. The tax treatment of three types of bonds,
1.e., par, discount, and premium bonds, is built into the models and,
additionally, the term structure of exchange rate expectations is
introduced into the valuation of foreign currency debt. The third
section estimates the effective cost of borrowing in order to develop
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simple decision rules for the choice of currency, coupon rate, and
maturity. Several important results emerge from the analysis. First,
the decision rule for the currency-of-denomination is unam-
biguously consistent. Regardless of the types of bonds issued or the
types of term structure of exchange rate expectations, the firm
should denominate the bond issue in the weaker currency. Thus,
when a devaluation (appreciation) of the foreign currency is
expected, foreign (local) currency debt should be issued. Second, a
set of decision rules is developed for the choice of the coupon rate.
When local currency debt is issued due to the expected appreciation
of the foreign currency, the smalier the coupon rate the lower the
effective cost of debt. When foreign currency debt is issued in
anticipation of the devaluation of the foreign currency, the optimal
coupon rate strategy depends on the magnitude of the devaluation
expected. If the expected rate of devaluation is large (small), the
firm is better off by issuing foreign currency premium (discount)
bonds. Third, the optimal maturity strategy for local currency
discount bonds is straightforward; the lower the coupon rate, the
longer the optimal maturity. In determining the optimal maturity of
foreign currency debt, however, both the type of term structure of
exchange expectations and the magnitude of expected devaluation
(of foreign currency) play a crucial role. When the expected rate of
devaluation is small and the future spot rates converge to a new
level, the longer the maturity, the lower the cost of debt. In contrast,
when the expected rate of devaluation is large and the future spot
rates decrease exponentially, the shorter the maturity, the lower the
cost of debt. The last section summarizes the results nd discusses
future directions of related research.

MODEL DEVELOPMENT

Suppose a U.S. firm evaluates simultaneously the choice of
currency in which to denominate a long-term bond issue and the
choice of the optimal coupon rate and maturity: It can borrow
either in the foreign currency or in the local currency.” In addition,
the bond can be issued either at par, at a discount, or at a premium.
The firm’s decision will be based on the effective cost of borrowing
under various alternatives.
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Foreign Currency Bond

Suppose the firm plans to borrow foreign currency debt in an
amount equivalent to one dollar. If the selected coupon rate, w, is
the same as the market interest rate, r¢, applicable to corporate debt
in the same risk class, the bonds will be sold at par and the maturity
(face) value will be 4 = 1. Alternatively, discount bonds with a
coupon rate w < rp will have the maturity value of A > 1 for the
firm to raise one dollar, whereas premium bonds carrying a coupon
rate w > ry will have the maturity value of A < 1. The total amount
of discount (4 — 1) or premiun (1 — 1) will be amortized over the
life of the bond. Under the current U.S. tax laws, the prorated
discount is treated as a tax-deductible expense while the prorated
premium is treated as income to the firm and is subject to taxation.*
In addition, the issue costs are also amortized over the life of the
bond. The costs include the flotation costs (management fee, under-
writing fee, and selling concession) and front-end expenses (printing
fee, legal fee, tombstone advertising fee, stock exchange listing fee,
underwriters’ expense reimbursement, etc.). Assuming that (1) the
corporate income tax rate is applicable to exchange gains and losses
on the doliar equivalent of principal and (2) the tax treatment of
exchange gains and losses is symmetrical, the after-tax bond valua-
tion model is developed. To provide a convenient focus for the
model development, the cash flow data summarized in Table 1 are
used.

Given the current spot exchange rate, x, ($/F), the first row of
Table 1 presents interest expenses and principal to be paid back in
foreign currency when n-year discount bonds are issued to raise an
amount equivalent to one dollar, or 1/x, in foreign currency. The
figures in the first row are converted into U.S. dollar equivalent by
multiplying appropriate spot exchange rates as shown on the
second row. Note that the maturity (face) value of bonds may be

> ; . :
= I depending on the magnitude of coupon rate relative to the

y <
market interest rate, w — ry.
>

To complete the cash flow series in the second row, the term
structure of exchange rate expectations has to be admitted for all n
periods into the future. If active forward markets exist for all
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maturities, the term structure of exchange rate expectations may be
observed from the series of forward rates. Unfortunately, long-term
forward markets are not available or are too thin to provide reliable
forward rates. An alternative approach is to deduce the term struc-
ture of exchange rate expectations from the term structure of
interest rates in two countries. A pioneering study by Porter [15]
examined the relationship between the term structure of interest
rates and that of exchange rate expectations. Following Porter [15],
four different types of the term structure of exchange rate expecta-
tions are considered: in Case | interest rates in two countries are
identical for all maturities, such that x,/x, = 1 foralli=1,...,n
Thus, the rate of change in spot exchange rates is zero over the next
n years. In Case 2 the interest rate differentials diminish as the
maturity increases and they converge to unity. Thus, it follows that
(1 + rg,)/(1 + re;) = exp(s/i), where rg = the market interest rate
in the U.S. capital market, rp = the market interest rate in the
foreign capital market, and i =1, ..., n. A revaluation {(devalua-
tion) of the foreign currency relative to U.S. dollar is indicated by
5 > 0 (s < 0). Given the interest rate differentials described above,
the next period’s spot exchange rate will move up (down) to a new
level, exp (s)x,, depending on s > 0 (s < 0) and the future spot rate
will remain at this level for all # periods such that x,/x, = exp (s) for
i=1, ..., n Case 3 1s characterized by constant interest rate
differentials, i.e., (1 + r5,)/(1 + ;) = (1 + 5), which implies that
the future spot exchange rate either increases or decreases ex-
ponentially depending upon s>0 or s<0, such that x,/
xy= (1 + s)wherei = 1,...,n In Case4 the interest rate differen-
tials have either a concave or convex shape over time, i.e., (1 + rg,)/
(14 rg)=expl(s/i)(1 —1/(1 +{))l. This implies that x,/
Yp=exp[s(l —1/(1 + i) fori=1, ..., n Thus, the future spot
exchange rate asymtotically converges to a new level, exp (s)x, as
the maturity goes to infinity.’ Note that Case 1 emerges as a special
example of all three other cases when s = 0. Given the various
shapes of the term structure of exchange rate expectations, the cash
flows for each case are presented in the bottom half of Table 1. Note
that all the cash flows in Table 1 represent before-tax figures. With
the introduction of corporate income taxes and transaction costs,
the foreign currency bond valuation can be developed as shown
below.

PV(1) ()

{ ) 7 L
1=l — LoVl = (1 = owipv() + —2— 1A D
4 1 +kg)" n
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Lol — S PV = (1~ nwipv) + X2 AE - D10 - Dy (2)
n (1 + kg)" n 3
r_ s -1
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dl ~ - PV(4)] g
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(I = wAPV(4) +

where & = the effective cost of foreign currency debt,
t = the corporate income tax rate,
s = the rate of change in spot exchange rate,
¢ = the i1ssue cost per dollar of funds raised,

o= § (25

o~ § (157
PV(4) g{ejl -:'(;:l)]}
,12-1 ifw = re.

Equations (1) through (4) represent foreign currency bond valu-
ation formulas appropriate for various shapes of the term structure
of exchange rate expectations. Equation (1) is for Case 1 in which
the rate of change is dropped from the formula. The left-hand side
of (1) represents the amount of funds raised net of the after-tax issue
cost, where ¢ denotes the total issue cost per dollar of funds raised.
The issue costs are not deductible in their entirety in the year of
issue but are to be written off over the term of the bonds. The
present value of the tax subsidies on the annual amortized issue
costs is c(t/n)PV(kg) where PV(ky) = Z7_, 1/(1 + k) and kg is the
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effective cost of foreign currency bonds. The first term on the
right-hand side of (1) is the present value of the after-tax interest
expenses, where w4 denotes the annual interest expense per dollar
of funds raised. The second term is the present value of the face
value 1 payable in year n. The last term represents the present value
of the tax subsidies on the prorated discount (premium) over the life
of the bonds, where (4 — 1) is the discount (premium) per dollar of
funds raised. Note that discount bonds will have A — 1 > 0, which
implies that the tax subsidies on the prorated discount will reduce
the effective cost of debt. In contrast, premium bonds will have
4 —1 < 0, which means that the firm pays additional taxes on the
amortized premium and the effective cost of debt will be increased
as indicated by the last term. Further note that the last term will
drop for par bonds because 4 = 1.

Equation (2) expresses the bond valuation for Case 2 in which the
next period spot exchange rate moves up (down) to a new level and
the future spot rates stay at this level for the remaining #n — 1
periods into the future. Present values of the tax subsidies on the
amortized issue costs, the prorated discount, and of the after-tax
interest expenses are affected by the future spot exchange rates. One
important variation from (1) is found in the second term of the
right-hand side of (2). The entire numerator of the second term is
the after-tax cost of repaying A dollars in year n. Because of
exchange gains (losses) on the principal, the tax effect has to be
considered. If the foreign currency appreciates (devalues) relative to
the U.S. dollar, the firm will have exchange losses (gains) of
fexp(s) — 1]. As a result, the firm will receive tax subsidies on
exchange losses or pay additional taxes on exchange gains depend-
ing upon whether exp (s) > 1 or exp(s) < 1.

Equation (3) is for Case 3 in which the future spot exchange rates
increase or decrease exponentially over time. This implies that the
rate of change in spot exchange rates is constant. Because the
assumption of a constant rate of change simplifies the mathematical
derivations, Case 3 has been frequently analyzed in the past studies
(9. 17, 19]. The interpretation of each term in (3) is identical to that
of (2).

Equation (4) is applicable to Case 4 in which the future spot
exchange rates converge gradually to a new level. Hence, x;/x, is
replaced by exp[s(1 — 1/(1 +i))] where i=1, ..., n. Again, the
interpretation of each term in (4) is identical to that of either (2) or
(3).
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Local Currency Bond

When the firm issues dollar denominated bonds in the domestic
capital market, no foreign exchange risk is involved; hence, the
local currency bond valuation is straightforward.

The effective cost of local currency discount bonds is measured
by k; in (5):

A i -1

R T Pv(s)  (5)

i, b~ ﬁ PV(S)] = (I — twiPV(5) +

where kg = the effective cost of local currency debt and
PV(5) = Z/_, [1/(1 + k)]'. Depending on the magnitude of coupon
rate, w, relative to the local market interest rate, ry, the face
(maturity) value of bond will be A= 1 as w S rg. Therefore,
Eq. (5) can be used to determine the effective cost of local currency
discount (par, or premium) bonds.

The following section estimates the effective cost of borrowing
under various financing alternatives to examine the currency-of-
denomination decision and the coupon rate and maturity strategies.
The analysis is limited to a multiperiod framework with bond
maturities greater than 1 year. In a single period framework, the
coupon rate strategy loses theoretical merits because the distinction
between discount, par, and premium bonds becomes meaningless.

THE EFFECTIVE COST OF LONG-TERM DEBT

The currency-of-denomination decision and the optimal coupon
rate and maturity strategies will be evaluated based on the effective
cost of debt. Unfortunately, in the multiperiod framework, the
effective cost of debt cannot be expressed in a closed form solution.
which is typical of the internal rate of return estimation. Therefore.
the currency-of-denomination decision, the coupon rate, and
maturity strategies will be examined by means of numerical
analysis. Given the bond valuation formulas as expressed by (1)
through (5), numerical analysis will estimate the effective cost of
debt that satisfies the equality conditions. This section begins with
a discussion justifying the numerical values of key variables used for
the simulation. Based on the simulation results, the choice of
currency, coupon rate, and maturity will be discussed.
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Selection of Numerical Values

The annual rate of change in spot exchange rates is allowed to
vary from — 10% to + 10%. This range was chosen based on the
past experiences with six major currencies: Canadian dollar, French
franc, German mark, Swiss franc, Japanese yen, and British pound.
During the 12-year period, March 1973 through January 1985, the
Canadian dollar devalued relative to the U.S. dollar at an annual
rate of 2.38%, the French franc at 6.33%, the German mark at
1.02%, and the British pound at 6.49%. Only two major currencies
appreciated during the same period; the Swiss franc increased its
value at an annual rate of 1.57% and the Japanese yen at 0.23%.
(The month of March 1973 marked the advent of floating exchange
rates.) The selected range of the s-value is wide enough to include
the recent fluctuations in foreign exchange rates of the major
currencies.

It is assumed that the coupon rate of foreign currency par bonds
is 15% while the range of coupon rates varies from 1 to 25% to
introduce premium and discount bonds.

Total transaction costs (including flotation costs and front-end
expenses) are assumed to be 5% per dollar of funds raised. Recent
studies by Mendelson [13] and van Agtmael [22] reported that the
total costs range from 3 to 4% of the amount of the issue in the
Eurobond market. While total costs in the U.S. market are lower
than observed in the Eurobond market due to smaller flotation
costs, a slightly higher level of ¢ = 5% is chosen to reflect other
related expenses such as the issuer’s own expenses for accountants,
travel, and communications.

The typical maturity of Eurobonds has been 5-8 years in the past;
this is relatively shorter than U.S. maturities for domestic issue.
Recent trends in the Eurobond market indicate that long-term
maturities have become more popular. For example, in October
1984, Exxon Capital Corporation issued 20-year bonds, Union
Bank of Finland floated 50-year bonds, and General Electric Credit
Corporation issued 15-year bonds.® A maturity of n = 10 years is
chosen for the numerical analysis.” Finally, a corporate income tax
rate of ¢ = 50% is used.

The Currency-of-Denomination Decision

Table 2 presents the effective cost of both foreign currency debt
and U.S. dollar debt. Space limitations permit presentation of



£600° 6080 vl 680 809{" 160 or

9500 L%t 8900 $580° 991’ L9RD’ 90"

6100 6¥10° £C00 8180 8¥60° [44.00) <

0000 0000 0000 66L0 66.0° 66L0° 66L0" 00’ cr

8100 — orlo — o0 — 18L0° 6590° LLLY 00—

£500" — 6PE0" — £900° — LD Sor0 PEL 90" —

8800 — 1190 — LO10' — LD 8810 Z6%0 or- Spuog legq
SLOO SYLO 0600 LSRO LTsT [4A:1) or

$Y00° STy £C00’ LT8O Lozr SE80° 90"

$100° PEIO 8100 LOLO 9160’ 0080 [}

0000’ 0000 6000 8Ll 8L0 L0 8L 00 or

v100" — STy — L100" — 89L0° £590° SOLY w0 —

P00 — 9rt0 — 1500 — 6ELO 113200 1€L0 9% —

1L00° — 6750 — V800" — [R¥2¢) €620 8690 or —

6400 974113 £500° 080 U4 6080° or

6200 4131 oo S8LO° gnr 83.L0° 90"

o100’ (4841 o100 99L0 8980 L9LO o’

0000 0000 0000 9SLY 95L0 9cLO 9sLey 00 s

6000 — 1010 — 0100" — LvLlr €590 L0 w0 —

8200 — SLTO — 1£00° — 8TLO 18%0° STLO 90 —

900 — 010" — 1560" — OILe : f Spuog 1unoosig

# s £ a0 *¥ 192q avgjoq F 2507y
TE o T 7 T '$°1 40 1505

Sy-iy ‘douziaflicr

£ aspy L) £ alpy WOLDIYisSD])

uednon
——— e
NPT sy Iy 1gaq Aouaiiny uBra0.4

Jo ison 21134 ay g

193 Jo 150D 2an03y7 2y jo uonewnsyg 7 xguy

44



SHID
8900
£T00°
0008”
[44ui}
9900
6010

SO1o
900
1200
0000
1700
1900°
0010

I

I

|

L8830
LISy
LILO
0000
0910' —
9cP0 —
81L0° —

PS80’
96r0°
6510
0000
Aty
0Er0
90 —

Srio
9800
8200
0000
8200
800
SENO

1£10°
8L00
prdei)
Qoo
STO0
SL00
eCLy

1280°

180

9E60”
6880
R0
iz8y
66L0°
§SLO
[4viiy

Loty
PL80°
£E80”
<I80
16L0°
1sLo
ravaeh

80LT”
BEED”
8860’
1280
1990°
S9ED”
£0L0

999[
80€1”
160"
I8y
0990
TREN
obIer

9960°
LO6O
7143
180"
£6L0°
6ELO
9890

£r60°
0680
8£80°
4%
L8LO
LELY
6890

(1)

ST

0T

Spuog wniwag g

45



46 RP. CHANG, P.E. KOVEOS and S5.G. RHEE

results for only a few selected coupon rates: discount bonds
carrying the coupon rates of 5 and 10%, par bonds with a 15%
coupon rate, and premium bonds with coupon rates of 20 and 25%.
Of the four different shapes of the term structure of exchange rate
expectations, the simulation results under Case 1 are not reported
in Table 2 because Case | is a special example of the other three
cases when the rate of change in spot exchange rates is zero.® Thus,
the effective cost of foreign currency debt is reported only for Cases
2, 3, and 4. The estimation of the effective cost of U.S. dollar debt
is based on Eq. (5). It should be noted from Eq. (5) that the effective
cost of U.S. dollar debt is independent of the rate of change in spot
exchange rates. Therefore, the estimated effective cost of U.S.
doliar debt remains unchanged as the s-value varies.

The last column reports the difference between the effective cost
of foreign currency debt and that of U.S. dollar debt given the three
types of term structure of exchange rate expectations. A simple rule
for the currency-of-denomination decision emerges from the
reported results. Notice that the reported difference is always
negative (positive) if s < 0 (s > 0) regardless of the shape of the
term structure of exchange rate expectations and of the types of
bonds issued. When a devaluation (appreciation) of the foreign
currency is anticipated, foreign currency debt is less (more) expen-
sive than U.S. dollar debt. Thus, the choice of currency in which to
borrow or to lend is dependent on the sign of the rate of change in
spot exchange rates. This result is consistent with Shapiro [19] and
Rhee et al. [17], which examined the denomination decision on the
basis of par bonds. Whether or not the firm issues par bonds or
nonpar bonds, the decision rule indicated by the simulation results
is consistent with the conventional prescriptions: Borrow in the
weaker currency and lend in the stronger currency.

Further notice that the largest magnitude (in terms of absolute
value) of kp — kg is reported for Case 3 in which future spot
exchange rates increase (decrease) exponentially. In contrast, the
smallest magnitude is observed for Case 4 in which future spot
exchange rates asymptotically converge to a new level while the
absolute values of k. — kg for Case 2 always fall between Case 3
figures and Case 4 figures. This result is not unexpected because
exponentially changing spot exchange rates (Case 3) will have a
larger impact on the effective cost of foreign currency debt than
those converging to a new level either gradually (Case 4) or drasti-
cally (Case 2). The effective cost of foreign currency debt ranges from
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3.46 to 14.01% under Case 3 as the rate of change in spot exchange
rates varies from — 10 to +10% given the coupon rate of 5%,
whereas, the comparable ranges for Cases 4 and 2 are between 7.10
and 8.05% and between 7.05 and 8.09%, respectively. As the
coupon rate increases, the ranges of the effective cost increase for
all three cases. At a coupon rate of 25%, the effective cost of foreign
currency debt ranges from 1.03 to 17.08% for Case 3, from 7.12 to
9.36% for Case 4, and from 6.86 10 9.66% for Case 2. This is caused
by changes in the relative importance of three components that play
critical roles in the valuation of foreign currency-denominated
bonds. As indicated by Egs. (1) through (4), there are four com-
ponents that determine the market value of foreign currency debt:
(1} the after-tax interest expenses, (2) the after-tax principal, (3) the
tax effects on discount (premium), and (4) the after-tax transaction
costs. As the coupon rate goes up, the relative importance of the
after-tax interest expenses also increases while that of the principal
drastically decreases. Additionally, the tax subsidies on discount,
which lower the effective cost of debt for discount bonds carrying
low coupon rates, change into additional tax burden on premium
to raise the effective cost of debt as the coupon rate increases. In
contrast, the relative importance of the after-tax transaction costs
shows a minimal sensitivity to the increase in the coupon rate. The
combined effect of the changes in the first three components causes
the range of the effective cost of debt to increase as the coupon rate
goes up.

The Coupon Rate Strategy

Suppose that the foreign currency is expected to appreciate
relative to the U.S. dollar. Hence, the U.S. firm denominates the
new issue of bonds in the local currency. The next critical question
concerns the choice of the coupon rate for this dollar issue. This
question can be easily answered by examining the relationship
between the effective cost of U.S. dollar debt and the coupon rate.
As shown in Table 2, the effective cost of U.S. dollar debt is an
increasing function of the coupon rate: As the coupon rate in-
creases, the effective cost also increases. The effective cost of U.S.
dollar debt is only 7.56% when the coupon rate is 5% while it
increases to 8.21% at a coupon rate of 25%. The graphic illustra-
tion of this relationship between the effective cost of U.S. dollar
debt and the coupon rate can be found in Figures I, 2, and 3 when
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Figure 1. The Relationship between the Effective Cost of Debt
and the Coupon Rate (Case 2).

the rate of change in spot exchange rates is equal to zero. Although
these figures are presented to show the relationship between the
effective cost of foreign currency debt and the coupon rate given
three types of term structure of exchange rate expectations and the
various levels of devaluation (revaluation) of the foreign currency,
we know that the effective cost of foreign currency debt is the same
as that of local currency debt when s = 0. As depicted in Figure 1.
it is observed that the effective cost of U.S. dollar debt increases at
a diminishing rate as the coupon rate increases. (Due to the differ-
ence in scales on the vertical axes, the shapes of the effective cost
curves in the three figures look different.) Thus, discount bonds
with the lowest coupon rate are preferred as a borrowing vehicle
when local currency debt is issued.

This result is due to the peculiar tax treatment of bond discounts
(premiums) under the U.S. tax code. Firms must pay additional
taxes when premium bonds are issued because the prorated
premium is treated as taxable income, whereas they pay less taxes
when discount bonds are issued because the prorated discount is
treated as a tax deductible expense. The consequences of this
peculiar tax treatment for stockholders’ wealth have been carefully
analyzed by Racette and Lewellen [16). They demonstrated that
firms can take advantage of the added tax savings from amortizing
bond discounts to increase the market value of common equity. The
additional tax savings in turn lowers the effective cost of debt as the
firm issues bonds carrying low coupon rates.’

Suppose that the foreign currency is expected to devalue relative
to the U.S. doliar. The firm, therefore, will prefer foreign currency
debt to U.S. dollar debt. For the coupon rate strategy, consider
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Figure 2. The Relationship between the Effective Cost of Debt
and the Coupon Rate (Case 3).

Figures 1, 2, and 3, which illustrate the relationship between the
effective cost of foreign currency debt and the coupon rate. Figure
I shows the relationship under Case 2 in which future spot exchange
rates move up (down) to a new level at the next period and remain
at this level for all future periods. Note that the effective cost of
foreign currency debt is consistently lower than that of U.S. dollar
debt (indicated by the curve with s = 0%) as long as s < 0. Depend-
ing on the magnitude of the rate of devaluation, however, the
effective cost of foreign currency debt is either an increasing or
decreasing function of the coupon rate. Specifically, the effective
cost of debt increases when the rate of devaluationis s = — 7% but
it becomes a decreasing function of the coupon rate when the rate
of devaluation is s= —8% or lower. Hence, when
0% > s = — 7%, the lowest coupon rate is optimal one while at a
high rate of devaluation, s < — 8%, the higher the coupon rate, the
lower the effective cost of foreign currency debt.

Figure 2 presents the effective cost curves of foreign currency
debt for Case 3 in which future spot rates increase (decrease)
exponentially. The optimal coupon rate strategy is similar to that
observed in Figure 1. The effective cost is an increasing function of
the coupon rate at relatively low rates of devaluation (less than 2%)
but it becomes a decreasing function at higher rates of devaluation
{(greater than 3%). Therefore, the smaller the coupon rate the lower
the effective cost of foreign currency debt if 0% > s> —2%
whereas the higher the coupon rate the lower the effective cost if
§ < —3%. When compared with Figure 1 (Case 2), it is noted that
the effective cost of debt becomes a decreasing function when the
rate of devaluation is small under Case 3, i.e.,5s = — 8% under Case
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Figure 3. The Relationship between the Effective Cost of Debt
and the Coupon Rate (Case 4).

2 vs. s = — 3% under Case 3. With an exponentially decreasing
exchange rate, its impact will be large enough to make the effective
cost curve decrease at a relatively small rate of devaluation.

Figure 3 illustrates the effective cost curves of foreign currency
debt when future spot exchange rates asymptotically converge to a
new level (Case 4). Because this term structure of exchange rate
expectations will have the smallest impact on the effective cost of
debt, we observe that the effective cost curve is increasing even at
a 10% rate of devaluation.

Hence, the optimal coupon rate should be the lowest one.
However, as the rate of devaluation is increased above 10%. the
effective cost curve should slope downward, which will change the
optimal coupon rate from the lowest to the highest.

The optimal coupon rate strategies can be summarized as
follows: When local currency debt is preferred due to the expected
revaluation of the foreign currency, the lower the coupon rate, the
lower the effective cost of debt. Thus, the firm gains from issuing the
local currency discount bonds. When foreign currency debt is
preferred due to the expected devaluation of the foreign currency.
the optimal coupon rate strategy is dependent on the magnitude of
the expected devaluation and the term structure of exchange rate
expectations. In general, the simulation results suggest that the firm
should issue foreign currency premium (discount) bonds if the
expected rate of devaluation is large (small).

The Maturity Strategy

When the foreign currency is expected to revalue relative to the
U.S. dollar, the firm prefers the bond issue denominated in the local
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Table 3. The Optimal Maturity of U.S. Dollar Debt

Coupon Rate

Marurity 5% 10% 15%
2 0901 0906 .0910
10 0756 0782 0799
20 0695 0755 0788
30 0658 0744 0786
32 0653 0743 07853
34 0649 0743 07852
36 .0646 0742 07851
38 .0643 0742 078503
39 .0642 074190 0785010
40 .0641 .074189° .0785007°
4] 0640 074192 0785008
42 0640 0742 078501
43 0639 .0742 078502
4 0639 0742 078503
45 0638 0742 078505
46 0638 0743 078507
47 063792 0743 078509
48 063789° .0743 078512
49 063794 0743 078515
50 0638 0744 078518
60 0643 0747 07855
70 0652 0751 0786

‘Optimal matunty.

currency. Additionally, the firm gains more by issuing discount
bonds than premium bonds because the smaller the coupon rate the
lower the effective cost of U.S. dollar debt. To consider the maturity
strategy of the new issue, the effective cost of local currency debt is
estimated at various maturity lengths. For the numerical simula-
tion, the maturity is allowed to vary from 2 to 70 years. Three
coupon rates are selected: 5, 10, and 15%. At the first two coupon
rates, the bonds are selling at a discount, whereas, the coupon rate
of 15% for par bonds is included for the purpose of comparison
with discount bonds. Table 3 presents the estimated effective cost of
U.S. dollar debt at various maturities.

Note that the effective cost of U.S. dollar debt is a convex
function of the maturity for all three coupon rates selected. Hence,
it reaches a minimum point at a finite maturity and then slopes
upward as the maturity increases. The minimum effective cost of
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debt is attained at n = 48 given the coupon rate of 5% while for the
10% bonds the lowest effective cost of debt is reached at n = 40. Par
bonds with the 15% coupon rate show the lowest cost also at
n = 40. The observed general pattern in connection with the rela-
tionship between the effective cost of debt and maturity is that the
optimum maturity increases as the coupon rate declines.

When a devaluation of the foreign currency is expected, the firm
wants to issue foreign currency debt. The coupon rate strategy is
dependent on the magnitude of expected devaluation and the types
of the term structure of exchange rate expectations. In general, the
firm benefits from issuing premium (discount) bonds if the expected
rate of devaluation is large (small). The relationship between the
effective cost of foreign currency debt and its maturity is sum-
marized in Table 4. For the reported simulation resuits, the
maturity is allowed to vary from 2 to 70 years. Two different rates
of devaluation are introduced; s = —2% and s = — 10%. Corres-
ponding to a 2% rate of devaluation, the coupon rates of 5, 10, and
15% are selected to introduce discount bonds (including par
bonds), whereas, given s = — 10%, the larger coupon rates of 15,
20, and 25% are chosen to introduce premium bonds (including par
bonds) for all three types of the term structure of exchange rate
expectations.

It is observed from Table 4 that the three types of term structure
of exchange rate expectations have a significant impact upon the
optimal maturities. In Case 2, with the introduction of a small rate
of devaluation (s = —2%), the optimal maturities are # = 49, 40,
and 35 given the coupon rates of 5, 10, and 15%, respectively. This
result is similar to that reported for the optimal maturities of local
currency debt. Given the small rate of devaluation, the impact of
foreign exchange risk must be small. Hence, it is not surprising to
observe results similar to those for local currency debt. However, at
the large rate of devaluation (s = — 10%), the shortest maturity is
optimal for the firm.

In Case 3, the optimal maturities turn out to be the longest
regardless of the magnitude of the rate of devaluation. As reported
in the second column, the effective cost of debt decreases mono-
tonically as the maturity increases. With exponentially decreasing
spot exchange rates, the optimal maturity strategy is “‘the longer the
better.”

In Case 4 wherein the future spot exchange rate decreases asym-
totically to a new level, the maturity strategy is similar to that
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observed in Case 2. At the lower rate of devaluation (s = —2%) the
optimal maturities are n = 49, 40, and 35 given coupon rates of 5,
10, and 15%, respectively. These results are identical to those
reported for Case 2. At the higher rate of devaluation (s = — 10%),
the optimal maturities are n = 3 for all three coupon rates of 15, 20,
and 25%. These maturities are slightly longer than the Case 2
results,

In summary, the simulation suggests that the optimal maturity
for local currency debt (which has to be issued at discount) has an
inverse relationship with the coupon rate; the lower the coupon
rate, the longer the optimal maturity. On the other hand, the firm
should issue foreign currency debt at premium (discount) when the
expected rate of devaluation is large (small). The maturity strategy
for foreign currency debt varies depending on the term structure of
exchange rate expectations. For Cases 2 and 4 wherein future spot
rates converge to a new lower level either drastically (Case 2) or
gradually (Case 4), it is observed that the same strategy as de-
veloped for the local currency debt applies to the foreign currency
discount bonds, i.e., the lower the coupon rate, the longer the
optimal maturity. In contrast, when the foreign currency debt is
issued at a premium, a short maturity is optimal regardless of the
magnitude of the coupon rate. For Case 3 in which future spot rates
decrease exponentially, however, the simulation suggests that the
longer the maturity, the lower the cost of debt. This result remains
unchanged regardless of whether the firm issues foreign currency
debt at a premium or discount.

SUMMARY AND FUTURE DIRECTIONS OF RESEARCH

This paper has integrated the optimal coupon and maturity strat-
egies into the currency-of-denomination decision. To this end,
different types of the term structure of exchange rate expectations
are introduced and the firm is allowed to issue not only par bonds
but also premium (discount) bonds.

Several important decision rules have emerged from the analysis
as summarized in Table 5.

First, the decision rule for the currency denomination is unam-
biguously consistent. Regardless of the types of bonds issued or the
types of term structure of exchange rate expectations, the firm
should denominate the issue of bonds in the weaker currency. Thus.
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Table 5. Decision Rules for Long-Term Debt Financing

Decision

A Devaluation of
Foreign Currency
is Expected

An Appreciation of
Foreign Currency Is
Expected

5

. Denomination

. Coupon rate

. Maturity

Issue foreign currency
debt

Issue discount bonds if
the rate of devaluation is
small

Issue premium bonds if
the rate of devaluation is
large

Cases 2 and 4

The lower the coupon
rate, the longer the mat-

Issue local currency debt

Issue discount bonds

The lower the coupon rate,
the longer the maturity for
the locat currency discount

urity for discount bonds bonds
Regardiess of the coupon

rate, a short maturity is

optimal for premium

bonds

Case 3

For both discount and

premium bonds, the lon-

ger the maturity, the

lower the cost of debt

when a devaluation (appreciation) of foreign currency is expected,
foreign (local) currency debt has 10 be issued.

Second, the decision rules for the optimal coupon rate can be
summarized as follows: When U.S. dollar debt is issued due to the
expected appreciation of the foreign currency, the smaller the
coupon rate the lower the effective cost of debt. When foreign
currency debt is issued due to the expected devaluation of the
foreign currency, the optimal coupon rate strategy depends on the
magnitude of its expected devaluation. The general rule is that
when the expected rate of devaluation is large (small), the firm
should issue foreign currency premium (discount) bonds.

Third, the optimal maturity strategy for U.S. dollar discount
bonds is straightforward: The lower the coupon rate, the longer the
optimal maturity. The optimal maturity strategy for foreign
currency debt depends on the type of the term structure of exchange
rate expectations; For the foreign currency discount bonds, it is
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observed that the lower the coupon rate, the longer the optimal
maturity in Cases 2 and 4 wherein future spot rates converge to a
new level either drastically (Case 2) or gradually (Case 4). A short
maturity is optimal for the foreign currency premium bonds regard-
less of the coupon rate in both Case 2 and Case 4. In contrast, with
the introduction of exponentially decreasing future spot rates (Case
4), the longer the maturity, the lower the effective cost of debt for
both discount and premium bonds.

The analysis in this paper has been built on the presumption that
the firm minimizes the effective cost of debt for the choice of currency,
couponrate, and maturity for its long-term debt financing. Although
this presumption can be justified in that foreign exchange risks are
unsystematic or largely diversifiable (see Cornell [4] and Aliber and
Stickney [1]), it constitutes the limitation of this study and warrants
further investigation of the issues addressed in this paper as the
implicit risk neutrality assumption is relaxed. Recent studies by
Jacque and Lang [10] and Jucker and deFaro [11] suggest a promis-
ing direction in the portfolio context in resolving the risk neutrality
assumption. Another important limitation to be recognized is the
partial equilibrium nature of the analysis that examined the supply
side of corporate debt, or equivaiently, strictly from the firms’
standpoint. From the viewpoint of individual investors, two ad-
ditional variables become crucial, personal taxes and differential
price volatility of low coupon and high coupon bonds. A full
equilibrium approach should consider the supply side as well as
demand side of the corporate bond pricing, which promises an
important area for future research. Nevertheless, we believe the
reported results are useful in their own right in terms of providing
a set of decision rules for long-term debt financing in the global
context.

NOTES

1. For an excellent review of the World Bank/IBM swap transaction, see Bock
[2] and Park [14].

2. The local currency and the U.S. dollar will be used interchangeably
throughout the paper.

3. The following equality condition holds for three types of bonds; par.
discount bonds, and premium bonds:

1 = wiPV(rg) + A/(1 + 1Y (2a)

where r; = the market interest rate,
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w = the coupon rate,
4 = the terminal (face) value,
PV(rg) =11 — (1 + rg) ")fre, and
n = the maturity of bonds.
Note that par bonds will have w = rrand 4 = 1, discount bondsw < rpand A > 1,
and premium bonds w > rp and 4 < 1.

4. Section 61-12 of the Federal Revenue Code as described in the Standard
Federal Tax Reporter (1984) Volume 1, Commerce Clearing House, Inc.

5. The original expression for x,/x, developed by Porter [15] was x,/x, =
exp[s(! — 1/i)]. To accommodate the condition that the maturity of bond n > 2,
a shght modification was made such that x,/x, = exp[s(1 — 1/{1 + i)].

6. See the 1984 November and December issues of Euromoney.

7. “Euroyen Bonds™ published by Daiwa Securities Co., Ltd. (1984) reports
that a 10-year maturity is the most common for Euroyen bonds.

8. Given a zero rate of change in spot exchange rates, the effective cost of
foreign currency debt should be the same as that of local currency debt.

9. Racette and Lewellen [16] used the straight line method in amortizing
discounts (premiums) as stipulated by Section 61~12 of the Federal Revenue Code.
In contrast, Paragraph 15 of the Accounting Principles Board (APB) Opinion No.
21, “Interest on Receivables and Payables™ (August 1971), recommended that the
cffective interest method be used when a material difference exists between the
amortized discounts (premiums) under the two methods. A recent study by Rhee
and Chang [18] demonstrates that the tax-induced bias against par or premium
bonds does not disappear even when the effective interest method is used. Thus,
the firm can reduce the effective cost of debt by issuing low coupon bonds
regardless of the amortization method employed. Furthermore, the analytical
results of this paper remain the same regardless of the amortization method used.
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