Chapter 21 International Capital Budgeting

Quiz Questions

True-False Questions
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10.

11.

12.

13.
14.
15.

16.

17.

18.

Net Present Vaue analysis assumes that the risk of the project is constant.
ANPV and WACC are essentially substitutes; neither is superior to the other.
The sum of a project’s profits, when accumulated over time without taking
time value into account, isidentical to the sum of the project’s cash flows.
The sum of a project’s investments and disinvestments in working capital,
when accumulated over time without taking time value into account, is zero.
When the firm has the choice between either gradually depreciating an
investment or charging the investment off entirely to the year’s profit and
loss account, the first choice is generally recommendable. It does not affect
the total amount paid in taxes (over the project’s entire life), and it avoids
unnecessary fluctuationsin profits.

When applying NPV, you should take great care in reallocating the firm’'s
general overhead, and charge a fair portion of this overhead to the new
project—for instance, proportionally with sales or direct costs.

When valuing a project, you should not include in the cash flows the (arm’s
length) profits made by other business units on their sales to the new unit.
That is, the project should be viable even when it must pay normal (arm’s
length) prices for the components it buys.

Adjusted NPV contains corrections for qualitative aspects that were ignored
in the first-pass NPV calculations.

Since borrowing reduces corporate taxes, one should always compute the tax
savings (borrowing capacity x interest rate x tax rate), and add their present
valueto the first-pass NPV.

The WACC correctly measures the gain to the shareholders from undertaking
aproject, if and only if (1) the project is either a perpetuity or a one-period
venture; (2) the tax shield is aways fully used; and (3) al gains accrue to the
shareholders.

Exports occur through a dependent agent or through a branch, while
operating through a subsidiary falls into the category of international
marketing.

A firm that is very good at marketing will often become a franchisee;
similarly, afirm that is very good at developing a new technology or that
possesses a valuable brand name will typically become alicensee.

The licenser or franchiser typically receives a stated fraction of the project’s
profits.

Having aforeign branch is like having a dependent agent abroad, except that
the foreign operations are incorporated as a separate company.

The incremental value principle says that since the gains from tax planning
and treaty shopping are unambiguously related to the project, these gains
should be considered in the decision to accept or reject.

When conducting an NPV analysis, one should be as readlistic as possible,
and subtract, for example, the license fees, interest payments and
amortization of intra-company loans, and management fees from the project’s
cash flows.

Since the money paid to bank(s) to service loan(s) does not accrue to the
shareholders, one should subtract these payments from the operational cash
flows before computing the NPV.

A sound rule of thumb is that the company should borrow in a weak
currency. The reason is two-fold. First, the firm can expect a capital gain
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AnNs.

when the loan is paid back. Second, the high interest payments mean that
thereisalarge interest tax shield.

19. To account for expropriation risk, one simply deducts the insurance premium
(after taxes) because this premium is equal to the market’s risk-adjusted
expected cost of expropriation.

20. The best way to account for transfer risk is to add a risk premium to the
discount rate. The next best way isto subtract the expected |osses on blocked
funds from the operating cash flows.

21. Leading and lagging are ways to speculate on changes in transfer prices.

1. true; 2. false; 3. true; 4. true; 5. false: you lose time value by voluntarily speeding up
taxes; 6. false: only incremental overhead matters (the increase in overhead caused by
the project); 7. false: We use the NPV rather than the ill-defined "arm's length” profits.
The discounting implicitly subtracts the normal return on investment and normal reward
for risk from the supplying units cash flows. If the NPV of the supplying units cash
flowsistruly equa to zero, they will not affect the project NPV. So no harm is done by
including them. If, on the other hand, the supplying units cash flows do have a positive
NPV, we clearly have to include them; 8. false; 9. false; 10. false; 11. false; 12. false;
13. false; 14. false; 15. false; 16. false: the license payments have to be added back to
the project cash flows; 17. false: one decides on the basis of a full-equity analysis; 18.
false: in terms of risk-adjusted expectations, there is no difference in the currency of
borrowing if the spot and forward markets are in equilibrium and the capital gainstax is
the same as the tax on interest income; 19. false; 20. false; 21. false.

Additional Quiz Questions

QL

Al

Q2.

A2.

Q3.

A3.

What are the reasons why the tax savings from corporate borrowing are often smaller
than the present value of (borrowing capacity x borrowing rate x tax rate)?

* Not al of the tax shield may used if the earnings before interest are not large
enough.

* Thereisalossof time value when an interest tax shield is carried forward.

*  Theformulaonly looks at corporate taxes and ignores the total tax burden.

*  Generdly, part of the tax subsidy will accrue to the shareholders and part to the
bondholders, but just how much each will receive is unknown.

Why does a firm often combine, for example, exports, foreign marketing, and
licensing—rather than choosing only one of the above methods of operations?

Each mode of foreign activity is not mutually exclusive, and a company may create
synergies by combining various modes. These synergies include: reducing the total tax
burden, reducing political risk, and distributing the risk and the revenues.

What are the main differences between an independent agent and a dependent agent? A
dependent agent and a branch? A branch and a subsidiary? A subsidiary and a joint
venture?
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Q4.

A4,

Qb.
A5.

Q6.

AG.

Q7.

AT.

Independent  Dependent Branch WOS N
agent agent
Typeof | Sdlsunits Sellson Produces Produces Produces
activity | onitsown account of and/or sellsfor and/or sellson and/or sellson
account firm the parent firm  itsown account  its own account
Company Y es, but not Yes asa Yes, butasa
legd No No separate from Separate Separate
present in the parent company that is company with
host owned by the  two or more
country parent firm parents

Why is it recommendable to separate the analysis of intra-company financial
arrangements from:

(@ Theanalyss of the operations?

(b) Theanalysisof the effects of external financing?

(@ Intra-company financial arrangements should be examined separately from the
operational aspects because the royalties or interest on an intra-company loan are a
"cost" to the subsidiary, but at the same time, income to the parent. Also, royalties
and interest payments result in lower host country taxes, but greater taxes on home
country income.

(b) 1) Tax planning is complex and technical; 2) the assumptions concerning the size
and timing of dividends may be tenuous and the potential closing of tax loopholes
may eliminate any savings from tax planning; and, 3) tax savings should only
viewed as a welcome boon, and not the element which will make or break an NPV
calculation.

Describe how the pro-active and reactive management of transfer risk differ.

If a country with foreign country reserve problems is going to begin blocking some
forms of remittances, it is helpful if a company has already established a tradition of
proactive transfer risk management using techniques like leading and lagging or using a
bank as afront for aloan. The reason is that once capitals controls have been imposed,
if a company changes its remittance policy, the host government will recognize the
changes as tactics for avoiding controls and disallow transfers of funds. Likewise,
when a host country blocks some or all payments, you will no longer have the
opportunity to dress up an intra-company loan as aloan from a bank. Thus, this hasto
be done pro-actively.

What cash flows are not shown in the projected profit-and-loss accounts for the project,
but should nevertheless be taken into account when doing an NPV analysis?

Depreciation should be added back because it isnot areal cost, and the initial costs and
the actual production costs should be recognized as they occur.

When the host and home capital markets are integrated, why is it, in principle,
immaterial whether one conducts the analysisin terms of the host currency or in terms
of the home currency? In practice, which of the two approaches is most convenient,
and why?

In the absence of capital markets, arbitrage and portfolio adjustment equates prices,
discount rates and values. In practice, it is simplest to discount the cash flows at the
host-country risk-adjusted cost of capital and convert them at the spot rate.
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Exer cises

El.

Al

E2.

Consider Example 21.2. Suppose that intra-company transactions represent one-fourth
of aproject’ svariable costs, and every delivery valued at the arm’ s-length price of 100
pesetas increases the profits of the supplying unit by 50 pesetas; that is, variable costs
are half of the transfer price. Additional deliveries of coating material will not require
any additional investment, nor will they affect the company’s overhead. Evaluate the
profits the parent makes on its intra-company sales, and incorporate them into the NPV
analysis.

To take into account leads and lags (investments in working capital), assume that:

The supplying unit ships the coating, on average, six months before the subsidiary
sellsitsfinal product (that is, shipment occurs at times 1, 2, ..., 5).

*  Production of the coating consists of grinding and mixing, and takes virtualy no
time; the supplying unit usually has about one month's worth of raw material in
inventory, and pays its own suppliers thirty days after delivery. Workers are paid
every week. Thus, the supplying unit’s cash outflows also take place at times 1,
2, ...,5.

*  The new business unit pays sixty days after delivery; taking into account one
month for the actual shipment, this means that the supplying unit is paid at times
1.25, 2.25, ..., 5.25.

The dataimply the following cash flows from the sales to the new unit:

Present value of the additional cash flows generated
in supplying the business unit

@ (b) (© (d) (€) (f)
Reporting Vaiable Over- Depre- Taxable Tax
year Sales costs head ciation (35%)

65 33
100 50
110 55

60 30

30 15

33 11
50 18
55 19
30 11
15 5

O~ WNPEF
[cNeoNoNoNe
[cNeoNoNoNe

PV 218 109 38

Sales of coating by the supplying unit to the proposed new business unit represent one-
fourth of the project’ s variable costs; that is, (a) is one-fourth of column (b) from Table
21.1. The variable costs of producing this coating are half the transfer price, that is, (b)
=(a)/2, (e)=(a) - (b) - (c) - (d), and (f) = () x 0.35.

On the basis of the figures in this exhibit, value the profits the parent makes on its
intracompany sales as follows:

5 Vvariable costs 5 taxes

_<5 sales
NPV = thl 1.2 Zt 1.2t zt =112t+1)

2(t+0.25)

=218-109-38 = ESP71.

Again consider Example 21.2. We add a second interaction. Specifically, assume that
Weltek UK is currently exporting to Spain, via an independent agent. If Weltek
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A2.

E3.

chooses to continue exporting instead of setting up production in Spain, unit variable
costs will be higher (due to transportation cost, tariffs, etc.); and sales will be lower
than expected because the agent is not as interested in promoting Weltek's goods as
WEeltek itself. On the other hand, no investments in fixed assets and marketing
organization are required if exporting remains the mode of operation, and exporting
does not create any extra overhead. Weltek's profits from exporting, and the
corresponding taxes, are presented below.

@ (b) (© (d) (€) ()
Variable Depre- Tax
Sales costs Overhead ciaion Taxable (35%)
Yeart

1 420 231 0 0 189 66
2 551 303 0 0 248 87
3 463 255 0 0 108 73
4 243 134 0 0 109 38
5 128 70 0 0 58 20
PV 1,169 673 0 0 0 153

(€ =(@-(b)-(c)-(d); (f) = (e) x0.35.

Due to shipping delays and the increased inventory levels needed in view of the
distance, production for exports takes place six months before the moment of sale to the
final Spanish customer (that is, at times 1, 2, ..., 5). Production costs lead production
by three months. Compute the PV of the export profits lost when the project is
undertaken, and decide whether Weltek should still consider direct investment in Spain.
Use a 20 percent cost of capital.

The present values of the cash flows are:

variable costs; taxy

10(t-025 "~ Z1ppt+1) - 1169-673-153=343.

_ < saes
V=2 100t~ 2

Now evaluate the project. The true NPV of the incremental cash flows equals (in

millions of ESP)

—  TheNPV of the cash flowsrealized in Spain -13
—  Plusthe PV of the profits Weltek makes at home, 71
—  Minusthe PV of the profits Weltek loses by no longer exporting - 343
Totd: - 285

Thus, under this modified scenario, the investment project is no longer profitable.

An Andorra company, Walden Inc., considers a proposal to produce and sell market
invertersin Prisonia. The Prisonian dollar (PRD) is fully convertible into any OECD
currency, and the country’s capital market is unrestricted and well-integrated with
western markets. The life of the project isthree years. The initial investment consists of
land (PRD 1,000) with an expected liquidation value of PRD 1,100; plant and
equipment, and entry costs equal PRD 6,000, and are to be depreciated at 66 percent in
year 1, 33 percent in year 2, and 1 percent in year 3. Estimated figures for sales,
variable costs, and overhead are asfollows:

(al) (@2) (b) (© (d) (€)
Sadeof  Vaiable Depre-
Book year  Sales theland costs Overhead  ciation Taxes
1 5,500 — 2,500 1,000 3,960 -784

2 10,000 — 4,200 1,200 1,980 1,048
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3 12,800 — 5,600 1,300 60 2,336
4 — 1,100 — — — 400

A3.

* proceeds from the sale of the land

Sales occur, on average, in the middle of the year; variable costs are disbursed one
month earlier, and customers pay three months later. Overhead and taxes are paid in the
middle of the year. The investment occurs in the middle of year 0, and liquidation
occursin the middle of the fourth year. The discount rate is 15 percent for the operating
cash flows, and 10 percent for the investment itself. Isthis aviable proposal ?

W = <6,674.24>
3ot 75 ﬂ? = 18,694.30
5 e ooy = <8516.90>
Sers overhiaf; 1BXES ~ <3,989.60>
Sa]ell_iréj.g o e
NPV = -11323<0

Mind-Expanding EXxercises

MEL. Consider afirm with a healthy cash flow but very low profits—because, for example,

Al

because of high depreciation allowances. Y our boss argues that such a firm should
probably borrow in a strong (low-interest) currency, because the high tax shield from
weak-currency loans is more likely to be lost than the low tax-shield from strong-
currency loans. Isthis analysis complete?

No. The initial interest payments may be low, but for more distant dates the home-
currency value of the service payments (including amortization) from a strong-currency
loan is expected to go up and create a correspondingly large potential tax shield. A firm
with low accounting profits may not be able to fully and immediately use these tax
shields, especially if amortization comes in one big payment at the end. Thus, it is
difficult to come up with a general rule as to which currency is the best choice in this
instance.

ME2. Denote theinitial investment by |g, the operating cash flows by OC;, the loan by Do,

and the service payments on this loan by Servt. The standard NPV is computed as.

=TN ocC
z t

— lo.

t=T1 (1 + R)t

(@ Assume zero taxes and no uncertainty. One could, conceivably, compute an NPV
from the shareholders' point of view by considering the cash flows after interest
payments and the initial investment over and above the amount borrowed:

‘ZZTN (OCt—Servy)

=1, (1 +R)! (lo=Do).



International Financial Markets and the Firm Exercises + Solutions page 21-7

A2.

(b)
(©

@

(b)

(©

Explain why, with zero taxes and no uncertainty, this produces the same answer
as a standard NPV analysis. (Hints: (1) How does one compute the PV of a sum
(or difference) of two risk-free cash flows? (2) What is the link between the PV of
the service payments and the amount borrowed, Dg?)

Does uncertainty affect this conclusion?
Does the introduction of taxes affect this conclusion?
Value additivity means that:
t:zTN (OCt - Servy) _ t:zTN o t:zTN Serv
t=T1 (1+ R)t t=Tq (1+ R)t t=Tq (1+ R)t
N gery
Moreover, > + = Do. Thus, both approaches are identical:
t=T1 (1+R)
FIN (OC; - Serv ¥IN (oc
Z( . tt)—(lo-Do)=Z ( t)t—lo-
t=T1 (1+R) t=Tq (1+R)
No, as long as the operating cash flows are not affected by financial distress.

When there is uncertainty, the risks of OC; and of Serv; are likely to be different,
which implies that the correct discount rate depends on whether the series being
discounted is OC; or Serv; or (OC; — Serv;). However, when the operating cash
flows are not affected by financial distress, value additivity still holds, and the
amount Dg is gtill equal to the present value of the service payments. Thus,

PV(OC;—Serw) — (lo—Dg) =[PV(OCy) — PV(Serw)] — (lo—Do)
=[PV(OCt) — Dq] — (lo—Do)
=PV(OC) - lg
= Standard NPV
Y es. When there are taxes, one hasto consider the effect of corporate and personal
taxes on the cash flows accruing to the shareholders. That is, the annual cash flow
to the shareholder is, in general, equal to (OC; — Serv; + tax effects;). Thus, with
corporate and personal taxes:

PV (OC; — Serv; + tax effects;)) — (Io— Dg) = standard NPV + PV (tax effects).






Chapter 22

Quiz

Exchange Risk and Capital Segmentation

True-False Questions

1.

10.

11.
12.
13.

14.
15.

16.
17.

The entire NPV analysis can be conducted in terms of the host currency if
money markets and exchange markets are fully integrated with the home
market.

The entire NPV analysis can be conducted in terms of the host currency if
money markets, stock markets, and exchange markets are fully integrated
with the home market.

Forward rates can be used as the risk-adjusted expected future spot rates to
translate the host-currency cash flows into the home currency. The home
currency cash flows can then be discounted at the home-currency discount
rate, if money markets and exchange markets are fully integrated with the
home market.

Regardless of the degree of market integration, the host-currency expected
cash flows can always be translated into the home currency (by multiplying
them by the expected spot rate), and then discounted at the home-currency
discount rate.

Regardless of the degree of market integration, the host-currency expected
cash flows can always be translated into expected cash flows expressed in
home currency. The home-currency cash flows can then be discounted at the
home-currency discount rate that takes into account all risk.

If you use the forward rate as the risk-adjusted expected spot rates, there is
no need to worry about the dependence between the exchange rate and the
host-currency cash flows.

If markets are integrated and you trandlate at the forward rate, the cost of
capital need not include arisk premium for exchange rate exposure.

If markets are integrated and you trandlate at the forward rate, the cost of
capital need not include a risk premium for exposure to the host-currency
exchange rate to any currency.

If you discount expected cash flows that are already expressed in home
currency, the cost of capital should include arisk premium for exposure to
the host-currency exchange rate.

If you discount expected cash flows that are already expressed in home
currency, the cost of capital should include arisk premium for exposure to all
relevant exchange rates.

If you translate at the forward rate, you can entirely omit exchange rate
expectations from the NPV procedure.

Exchange rate risk premia are sizeable. In fact, they are about aslarge as the
(world) market risk premium.

A highly risk-averse investor will accept risk only if he or sheiscertain to be
compensated for thisrisk.

A highly risk-averse investor will never select ahigh-risk portfolio.

A risk-averse investor will select a high-variance portfolio only if the
expected excess return is sufficiently high.

A risk-averse investor will select alow-return portfolio only if the varianceis
sufficiently low.

A particularly risk-averse investor will always select alow-return portfolio.
Thisis because low return means low risk, and because the investor does not
want to bear alot of risk.

Ans. 1. false 2. true; 3. true; 4. false: this statement ignores the covariance term; 5. true; 6.
false; 7. false: there may still be some exposure to other exchange rates; 8. false; 9.
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true; 10. true; 11. false; 12. false; 13. false: "certain” is nonsense; 14. false; 15. true;
16. true; 17. false

True-False Questions
Assume that money markets and exchange markets are free and the host-currency cash flow is
risk-free.

You can tranglate at the expected spot rate and discount at a risk-adjusted
home-currency cost of capital.

Y ou can trandate at the forward rate, and discount at a home-currency rate
that takes into account exchange risk.

You can trandate at the forward rate, and discount at the risk-free home-
currency rate.

Y ou can discount the host-currency cash flows at the foreign risk-free rate,
and then trandate the result at the current spot exchange rate.

Y ou can discount the host-currency cash flows at the foreign risk-free rate,
and then trandate the result at the expected future spot exchange rate.

Y ou can discount the host-currency cash flows at the foreign risk-free rate,
and then trandate the result at the forward exchange rate.

If access to forward markets or foreign and domestic money markets is
restricted, then the true value is always overstated if the foreign currency
cash flow is translated at the forward exchange rate and then discounted at
the domestic risk-free rate.

N o 0k~ w0 Dd R

Ans. 1. true 2. fase 3. true 4. true; 5. false; 6. false; 7. false.

Additional Quiz Questions

Q1. Suppose that you observe an efficient portfolio. There are the two methods with which
you can infer the degree of risk-aversion of the investor who selects this particular
portfolio. What are these two methods?

Al. 1) By looking at how much the investor invests in the market portfolio and how
much he investsin the risk-free asset.
2) Theratio of expected excess return to portfolio variance or the ratio of excess
return over the covariance of the portfolio return with any individual asset.

Q2. What'swrong with the following statement: "The CAPM says that the expected return
on agiven stock j isequal to the best possible replication one can obtain using the risk-
free assets and the set of all risky assets (other than stock j)."

A2. The statement should read: "The CAPM says that the expected return on a given stock |
isequal to the best possible replication one can obtain using the risk-free assets and the
market portfolio of all risky assets."

Q3. Below, we reproduce some equations from the derivation of the CAPM. Equation [1] is
the efficiency criterion. Equation [4] isthe CAPM. Explain how and (especially) why
the intermediary equations are derived.

C%(J(Jﬁ% = 0, forall risky assatsj = 1,...N [4]
EGj-1) =8 cov(FFm) = [0 var(Fm)] XM = (g varf ) By [2]

var(frm)
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g XjE(Tj—r)=6 ; Xj cov(Tj, Tm) = 6 cov (g Xj Tj,fm) = 6cov (Imfm) [3]
=1 =1 =1

EFj)-r = Bj (E(Ffm) - 1) [4]

A3. Seethetext on page 594.

Q4. Supposeinvestors from a country have accessto alarge set of foreign stocks, and that
foreign investors can also buy stocks from that country. Which of the following
statementsis (are) correct?

(& Thesingle-market CAPM, where the market portfolio is measured by the index of
all stocksissued by local companies, iswrong.

(b) Thesingle-market CAPM, where the market portfolio is measured by the index of
all stocks held by local investors, is wrong.

(©) Thesingle-market CAPM, where the market portfolio is measured by the index of
all stocks held by local investors, isformally correct but not fit for practical use,
because the correct index is not readily observable.

(d) Thesingle-market CAPM, where the market portfolio measured by the index of all
stocks worldwide, is correct provided that there is a unified world market for all
stocks.

() Thesingle-market CAPM, where the market portfolio is measured by the index of
all stocks worldwide, is correct provided that thereis no (real) exchange risk.

(f) Theinternational CAPM, containing the world market portfolio of al stocks and
bondsis correct if thereis awell-integrated world market and if all exchange risk
isreal.

A4. (a) iscorrect when it saysit iswrong; (b) isincorrect when it says it iswrong; (C) is
true; (d) isfalse (ignoresreal exchangerisk issue); (€) istrue; (f) false.

Exercises

E1l.  Supposethat you have the following data:

EfFi-r) | (co)variance risks
0.03 var(f1) = 0.04 cov(Fq, F2) = 0.02
0.04 cov(fp, T1) = 0.02 var(fp) = 0.06

Asset 0 isthe (domestic) risk-free asset, and asset weights in a portfolio are denoted as

Xj, where j = O, ..., 2. Which of the following portfolios is efficient, and if the

portfolio is efficient, what is the investor’s degree of risk aversion?

@ Xo0=0,%x1=04,x2=0.6.

(b) Xo=0,x1=0.6,x2=0.4.

(© X0=0,%x1=0.5,x2=0.5.

(d x0=0.2,x1=04,x2=04.

(& Xo=0.5,x1=0.25, xo0 =0.25.

) Xo=-1,x1=1,%x=1.

(@9 X0=1,x1=0,x2=0.

(h) Xo=2,x1=-0.5, x20=-05.

Al

E(f1-r1) E(f2 - 1)

cov(F1,Fp) cov(F2,fp)
(a 1.071 0.909
(b) 0.938 1.111
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E2.

A2.

© 1.000 1.000
d) 1.250 1.250
© 2.000 2.000
% 5.000 5.000
© 0.000 0.000
) -1.000 -1.000

Portfolios (a) and (b) are inefficient. Portfolio (c) is efficient, and is held by the
investor with relative risk aversion equal to unity; (c) is also the tangency portfolio of
risky assets. Portfolios (d), (e), and (f) are efficient, because they consist of positive
combinations of the tangency portfolio of risky assets and the risk-free asset. Portfolio
(g) is efficient, and corresponds to infinite risk aversion. Portfolio (h) isinefficient: the
tangency portfolio is sold short rather than held long.

Return to the example discussed in Chapter 21, of Weltek UK, which is considering an
investment in Spain. Suppose that Spain has reverted to its pre-1970 policies, and does
not allow its residents to buy foreign assets; nor are foreigners allowed to buy Spanish
shares in the stock market. Moreover, Spanish interest rates are set by the government.
Local industry is heavily protected, and trade with the rest of the OECD is minimal.
Foreign direct investment is permitted but only after obtaining a license. From our
previous discussion, we determine that we must use approach 1 (expected spot rates,
etc.). We make one possible set of assumptions.

Assumption 1:

Expected Soot Rates. The ESP is deemed to be initially overvalued, which implies an
expected devaluation of 12 percent either this or next year. On top of this, we expect a
further depreciation by about 3 percent p.a. to reflect Spain’s higher expected inflation
rate relative to the UK.

Year 0 1 2 3 4 5 6
a) Lagged adjustment 1 0.940 0.890 0.890 0.890 0.890 0.890
b) Forecast 1 0.913 0.833 0.810 0.787 0.764 0.706

Line @) models the expected 12 percent devaluation in years 1 or 2 by two consecutive 6 percent
devaluations. The lagged adjustment would be the forecast if, as of year 0, Spain’s inflation rate were
equal to the UK’s inflation rate. But Spain’s future inflation rate is expected to be 5 percent p.a., versus
only 2 percent in the UK. In line b) we therefore add the effect of differences in the expected future
inflations by multiplying each year’s line (a) number by (1.02/1.05)T.

Assumption 2:

Covariance Risk of ESP Cashflows with the Exchange Rate. Because of trade barriers,
the exchange rate has no impact on the ESP cash flows. Thus, we can set the
covariance equal to zero. The expected GBP cash flows are then equal to the ESP
expected cash flow times the expected exchange rate.

Assumption 3:

Cost of Capital. The cost of capital is estimated at 17 percent, close to risk-free rate.
Thisis because the Spanish economy is (assumed to be) very isolated from the rest of
the world, implying that neither the cash flows (in pesetas) nor the GBP/ESP exchange
rateis correlated with the OECD market portfolio.

Compute the NPV of Weltek UK's investment in Spain.
To compute the NPV, use Table 21.1 to first convert the ESP value of each cell in the

table into GBP at the expected future spot rate; and then we compute present values.
The following exhibit summarizes the resulting GBP cash flows. The NPV is:
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700 _ .
1634 - 37 - 653 - 235 - 174 - 11205 = -52.
(al) (a2) (b) (©) (d) (€) ()
Sdeof Vaiable Over-  Depre- Tax
Sdes land costs head cigtion Taxable (35%)
year t

1 593 — 237 96 110 151 53
2 840 — 336 92 101 311 109
3 897 — 358 95 98 346 121
4 476 — 190 97 95 o7} 33
5 232 — 93 99 93 -53 -18
6 — 93 — — — 22 8
PV 1,634 37 653 234 247 174 174

ESP data are the same as in Exhibit 1 of Chapter 21. The GBP values in the current exhibit are
computed by multiplying the ESP cash flows for each year T by the exchange rate forecast given in the
assignment. (€) = (a) - (b) - (c) - (d) ; (f) = (e) x 0.35. Salesin year 6 reflect the sale of the land.

Suppose the capital markets of the following three countries are well integrated: North

America (with the dollar), Europe (with the ECU), and Japan (with the yen). Suppose

that you choose the yen as the reference currency.

(& Why doesthe average investor care about the JPY/USD and JPY/ECU exchange
rates (besides how it relates to how hiswealth is measured in JPY)?

(b) What moments are needed in a mean-and-(co)variance framework, to summarize
the joint distribution? Which of these are affected by the portfolio choice?

(@ Investors need the exchange rates to translate foreign returns into yens. In
addition, American investors will worry about the JPY/USD exchange rate
(because they care about their wealth as measured in USD), and Europeans will
worry about the JPY/ECU exchange rate (because they care about their wealth as
measured in ECU). Thus, the average investor cares about world market return (in
JPY) and the changesin the JPY/USD and JPY/ECU exchange rates.

(b) E(w), var(fw), cov(Tw, Sipy/usp), cov(fw, Sipy/ecu), E(Sipy/usD),
E(3ipy/ECU), Var(Sipy/usp), and var(Sipy/ecu). The first four are affected by an
individual’ s portfolio choice.

Suppose that your assistant has run a market-model regression for a company that
produces sophisticated drilling machines, and finds the following results (t-statistic in
parentheses):

N=a+Brm+ys + §

rj=0.002+056rm+425s + g
(0.52) (1.25) (2.06)

Y our assistant remarks that, as the estimated betais insignificant, the true betais zero.
The exposure, in contrast, is significant, and must be equal to the estimated coefficient.
How do you react?

Y ou cannot simply conclude that 3 = 0. The low t-statistic says that, on the basis of
only the sample information, it is possible that the true betais zero. But you know more
than a computer or calculator (which evaluate only the sample information). As an
intelligent human being, you would not expect the true beta for a highly cyclical sector
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(machine tools) to be zero, or even much below unity. Thus, the estimate 0.56 is
probably better than the conjecture 3 = 0. An industry [3 would be more reliable.

The high t-statistic for the exposure (y) means that one can reject, beyond what most
statisticians would call areasonable doubt, the hypothesis that the true exposure is zero.
However, from a purely statistical point of view, the true exposure could still be 0.5, or

0.75, or 1—in fact, with o = 4.25/2.063 = 2.06, anything in the range of 4.25 + (2 x
2.063) is statistically acceptable. However, your common sense tells you that true
exposures are unlikely to exceed unity. Thus, the estimated beta may be erring on the

downward side, and the estimated y aimost surely errs on the upward side.

Suppose the world beta for a German stock (in DEM) equals 1.5, and its exposures to

the dollar, the yen, and the pound are 0.3, 0.2, and 0.1, respectively.

(& What is the best replicating portfolio if you can invest in a world-market index
fund, aswell asin dollars, yens, pounds, and marks?

(b) What additional information is needed to identify the cost of capital?

(a) Xw = 1.5, Xysp = 0.3, XIpy = 0.2, XGBP — 0.1, and Xoem =1-15-03-0.2-
0.1=-11

(b) The expected excess returns on each of these assets (including, for the currencies,
the risk-free rates).

Suppose that there are two countries, the US and Canada. The exposure of the
company XUS, interms of USD, is estimated as follows:

F)?US =0.12 + 0.30 Sysp/cap + €
What is the company's exposure in terms of CAD?

Over short periods, the percentage change in the CAD/USD rate is approximately equal
to the negative of the change in the CAD/USD exchange rate. Thus, a1 percent risein
the USD/CAD value means a-1 percent drop in the USD/CAD rate, and on average a
-0.3 percent drop in the stock’s USD price. Thus, the total effect on the CAD return
from XUS of a1 percent rise of the USD is1-0.30=0.70: rxys=a+ 0.7 Scapusp +

€

Mind-Expanding Exercises

MEL. Criticaly discussthe following popular statements:

Al

(& "If aninvestor buys foreign stocks, he or she is also investing, in a sense, in the
corresponding foreign currency.”

(b) "If aGerman investor buys oil futures, he or sheisaso investing in USD because
oil prices are quoted in USD."

(o) "If aGerman investor buys zinc or lead futures on FOX, London’s (commodity)
Futures and Options Exchange, the investor is also investing in GBP because the
zinc or lead futures are quoted in GBP."

(@ Correct in the sense that there is likely to be a positive exposure to the foreign
currency; however, the relative exposure need not be unity (as conventional
wisdom often suggests).

(b) Thiswould betrueif, aswas the case in the second half of the seventies, il prices
were actually fixed (by OPEC) in terms of USD. Then a 10 percent appreciation of
the USD meant a 10 percent increase in the DEM price of oil. Nowadays, oil
prices are no longer fixed in USD, though. An 10 percent appreciation of the
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USD combined with a constant USD oil price would lead to a drop in demand for
oil outside the US, which would then exert a downward pressure on the USD
price of oil. That is, a 10 percent appreciation of the USD islikely to be associated
with a drop in the USD price, implying that, to a German investor, the dollar
exposure of ail futuresislikely to be below unity.

(c) The GBP exposure of zinc futuresis probably quite low. Since most of the lead
and zinc consumption actually originates from outside the UK, an increase in the
value of the pound would serioudly affect demand from the rest of the world if the
GBP price would stay constant. Thus, the GBP price of zinc would drop so as to
undo (most of) the effect of the appreciation of the GBP, implying that, to a
German investor, the GBP exposure of zinc futuresis probably rather low.

Suppose that there are just two countries. The CAD T-bill rate is 6 percent p.a., and the
USD rate 5 percent. In terms of CAD, the world market portfolio and the USD T-hill
are expected to outperform the CAD T-bill rate by 8 percent and 1 percent p.a.,
respectively. You run aregression on past data, which yields the following estimates:

FXUS =0.08+0.8 ?w'l' 0.25 NSCAD/USD‘F €.

What is the expected return, in CAD, on XUS common stock (@) if you use the
International CAPM, and (b) if you use the regression only? How do you explain the
differences? Which is more trustworthy?

According to the International CAPM, E(f'xys) = 0.06 + (0.8 x 0.08) + (0.25 x 0.01) =
0.1265. Thisis different from the expected value obtained from the regression output.
The regression itself would predict a return equal to 0.08 + 0.8 x [0.08 + 0.06] +
0.25 x [0.01 — 0.05 + 0.06] = 0.197.1 In light of the CAPM, one possible diagnosisis
that the estimated intercept, 0.08, is too high: during the sample period, the stock
happened to realize an average return that was higher than expected. In that sense, the
international CAPM is more trustworthy than the regression, since it avoids excessive
reliance on the sample mean return from the stock. However, the beta or ggmmais also
likely to contain some measurement error, and your expected world market return and
expected risk premium on the USD T-bill may be inexact. The message is that, even
with the guidance from CAPM, the cost of capital remains an estimate subject to error
and is worth some sensitivity analysis.

Suppose that there are three countries. the US, Canada, and the European Union. So
from the US point of view, there are two exchange rates, USD/CAD and USD/ECU.
The exposure of company XUS, in terms of USD, is estimated as follows:

Txus = 0.03 + 0.20 Sysp/cap + 0.15 Sysp/ecu + €L

What is the exposure in terms of CAD? That is, what are yxus cap/usp and
Yxus,cAD/ECU N

Txus= O + Yxuscap/USD ScAD/USD + YxUS,CAD/USD Scap/usp + €7

Hint: substitute Scap/usp = — Susp/cap and Susp/ecu = Scabiecu — Scabusp into the
original exposure regression, and then use fxys = Txus+ Scap/usp- It can be shown
that these linear approximations induce very little error in the implied CAD exposures,
athough they are more off the mark with regard to the implied CAD intercept.2

1 Thetermswithin square brackets are the expected returns. E(ry) = [E(rw) —r] + r = 0.08 + 0.06; similarly,

E(Scap/usp) = [E(Scab/usp) * rusp —r] - rusp +r=0.01-0.05+0.06 = 0.02.
2 See Sercu (1981, Appendix) for amore formal derivation of the link between the two exposure regressions.



23-8 Exercises + Solutions International Financial Markets and the Firm

A3.  Start from the exposure regression in terms of USD. First, rewrite the exchange ratesin
CAD terms.

Txus = 0.03 + 0.20 Sysp/cap + 0.15 Sysp/ecu + €
=0.03 + 0.20 [~ 5cap/usp] + 0.15 [Scap/ecu - Scapbusp] + €.
Then, add Scapyusp on both sidesto obtain the return in CAD:
Txus = Txus* Scabusp
= 0.03-0.20 [Scapusp] + 0.15 [Scapiecu - Scapbusp] + Scabusp + €
= 0.03 + (1 —0.20 — 0.15) Scap/usp + 0.15 Scap/ecy + €

= 0.03 + 0.65 5cap/usp + 0.15 ScAp/ecy + €.

Thus, the new exposure to the old reference currency (0.65 for the USD) is equal to
unity minus the sum of the old exposures (that is, 1 — 0.2 — 0.15), while the exposure
to third currency (the ECU) is not affected.



