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90 _/ CHAPTER 13 Essential macroeconomic tools

Introduction

This chapter provides the macroeconomic tools required to understand the European nmner:lu'” .“'“ (rat

process. It starts with a refresher using the textbook case of a closed economy and then }ntuulym S th
all-important changes resulting from openness to trade and financial fl-ow's. It lllt'l'OtlFl?es two princip|es
the interest rate parity condition and purchasing power parity. These principles will serve over and agaj,
to help the reader to understand the issues at stake and the policy choices that have shaped the monetay

integration process, for better or worse. The required theory is presented as lightly as possible and eacy,
step is illustrated by real-life examples.

13.1 The closed economy: a refresher

The macroeconomy is described in the simplest possible way: it consists of a market for goods anc i Servic
and a financial market. Just one item is traded in each market: the good (or service) with a price Pand
bond with an interest rate i. The goal is to examine how each market functions independently and how b
markets interact. We thus study how each market achieves equilibrium on its own — this is called pari
equilibrium — and then we ask how both markets simultaneously reach equilibrium — this is call

general equilibrium. We start with the case of a closed economy, which does not trade in goods and servi
with the rest of the world and which is also financially isolated.

13.11 The goods market and the role of fiscal policy

All the country’s firms produce a total quantity ¥ of the good. Thisis in contrast with previous chapters, w!
are about microeconomics and look at specific individual goods or industries (groups of similar goo
Here and in subsequent chapters, the good is the country’s gross domestic product (GDP). We just gr

every thing that is produced (goods, services, both private and public) in one single good, disregarding |
microeconomic details. Demand for this good originates from three categories of customers: househo!
which consume a quantity C; firms, which invest in a quantity 7 of the good for production purposes - thi
of the good being used as machinery; and the government, which purchases a quantity of G for its 0

needs. The good market equilibrium occurs when demand C + I + G is equal to supply ¥:

Y=C+1+aG

This is a partial equilibrium as we ignore for the time being what is happening S he otlicr mark
Things become interesting when we note two things. First, consumers spend more when they earn mo
and they earn more when the firms that employ them produce more and pay more salaries and dividends
Thus consumption C rises with income Y. Given firms'investment 7 and public spending G, there is one [eVt ]
of GDP such that consumption C'is just right to achieve equilibrium in the goods market. This level is called,
unsurprisingly, equilibrium GDP.! Second, in order to invest, firms usually borrow on the financial market
at the going interest rate i. When the interest rate rises, the cost of borrowing increases and firms invest less
because they borrow less. An interest rate increase will also reduce consumption because some goods -
mostly durable goods like cars, home equipment and houses — are often financed, partly at least, through
borrowing. The result is that any change in the interest rate will affect demand that equilibrium GDP must
decline. The negative effect of the interest on equilibrium GDP is represented graphically by the downward
sloping IS curve in Figure 13.1.

Outside IS, the goods market is in disequilibrium. For example, consider point Ag, just above point A
Here, the interest rate is iy (not shown), higher than {;. As we move from A, to Ay, the interest rate rises
and firms spend less on investment, and demand declines. As we move vertically above A1, however, W¢
keep output Y, unchanged: less demand, same supply — we are thus in a situation where firms do not
sell everything that they produce. Above IS, we have a disequilibrium characterized by excess supply Of

! Formally, equilibrium GDP Y is the solution of equation ¥ = C(Y) + I + G, where C(Y) deseribes how consumption responds
to GDP.




The closed economy: a refresher 291

Figure 13.1 Goods market equilibrium: the IS curve

insufficient demand. This situation cannot last very long. If they can’t sell, firms will cut production and we
will move to the left of A3 until we hit the IS curve at a lower level of GDP. Similarly, below IS, we have a
situation of excess demand and firms will respond by increasing production. As a first approximation, we
will consider that the economy is always on its IS curve.

Box 13.1 The theory behind the /S curve

The IS curve rests on a description of how consumers and firms behave when they decide how much
they want to spend on goods. A rational consumer is expected to want to consume as much as her
resources allow. She earns income from work, she may have accumulated wealth through past savings,
possibly to top up inherited wealth. She may want tj'o save to accumulate wealth for future spending.
She may also borrow in lean years to pay back in better years. The upshot is that consumption
today — or this year — is related to the past (Captl_ll‘e\d by wea]t1.1 and debts) and to the future (planned
in(:o;ne from work and from wealth). Noting that indebtedness is simply negative wealth, consumption
today must be related to existing wealth and to expected fut-.ure income. Expected future income is a
form of wealth. It can be added to accumulated wealth to Flefme total wealth. Total wealth can become
negative at some points in life because of heavy borrowing but a kE_g assumption is that no one can
expect to leave the world with negative wealth: all debts must be reimbursed one day. This is called
the wealth constraint. Consumption is therefore scaled by total wealth. Many people, however, cannot
borrow, or not much. In that case, the most that they can consume today is their income today. For a

country as a whole, therefore, total consumption is determined by the wealth of those who can borrow

or do not need to borrow, and by income for the others. In the text, we overlook wealth for two reasons:

(1) to keep things simple; (2) wealth, as defined as the sum of accumulated wealth and future expected

income, is not really measurable. : '

At any point in time, the consumer mu.st 'choose between consuming ;md saving or borrowing.
Saving is just postponing consumption. Similarly, borrowing is bringing consumption forward as
future consumption will have to be reduced to pay back thedEbt In both cases, the interest rate
matters. A high interest rate means that ;-:avmg_ toda_q_l enhm}c?s future COIlSllmptlon b‘eca!__xse it
is well rewarded. It also means that borrowing is expensive, In both cases, a high interest rate deters
consumption today.

T AN N 1kl gl e O mobal t>
AL
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A similar reasoning can be applied to firms. They undertake productive investment t(}t 1‘-,_1,{.“: fif ii:;,
profits. A rational firm will add to its capacity of production until the cqst of one mon_'e urlu “1 eal I“"_‘ th
value of the stream of benefits to be obtained from that additional unit. When s mte“?bt ].‘H“‘ s
the cost of borrowing increases and the value of future profits decline:s because they are discounte|
more heavily. A higher interest rate, therefore, discourages productive investment. |

A common feature of consumption and investment spending is that both depend upon tuture
outcomes — personal earnings and corporate profits, respectively. All these calculaqons are um:flt-wl;}n:
however. The theory can incorporate uncertainty, but it becomes more complex without invalidating
the results presented here.

We can now see how fiscal policy operates. Fiscal policy consists of using the government budgef
affect the level of activity. Governments can change their spending, G, or they can ch?mge how "““f'h tl
collect in tax revenues by varying tax rates (on personal incomes, on corporations, on VAT, efc
An expansionary policy, for instance, consists of increasing public spending or reducing tax revenues. I |
first case, more spending means higher demand G, given € and I. In the latter case, reducing taxes provi
higher incomes to consumers or firms, and they will respond by spending more. In both cases, total dem
C + I + G rises, for any given interest rate. This means that equilibrium GDP is now larger for any gi-
interest rate. This is represented graphically in Figure 13.2 as a rightward shift of the /S schedule {0 /
Naturally, a contractionary fiscal policy would do the opposite: move the IS schedule to the left.

Figure 13.2 An expansionary fiscal policy

I

13.1.2 The financial market and the role of monetary policy

We now look at the second market, where firms and households borrow or park their savings. As before, V¢
simplify by assuming that there is just one way of saving and borrowing: issuing a bond to borrow oF
purchasing the bond to save. The bond carries an interest rate, the interest rate. This is a stark simplification:
In reality, there are many other financial instruments than bonds and many interest rates, but they are all
tightly linked, as we shall see. This means that there exist many financial markets, which involve a vast arral
of instruments like bonds, stocks, and more. Beyond the bewildering details, financial markets perform a
relatively straightforward task. They consist of financial intermediaries (ba.nks, investment firms, wealth
managers, etc.) that collect savings from households and firms and then lend them to borrowers; agai

2 : - -
Later on, we will worry that more public spending or fewer tax revenues hurt the government budget.




The closed economy: a refresher

households and firms as wel] a5 i
: 1L as public g is ivit ifi
e S ;g::;lgfq This activity has a few specific features that matter a lot

e Finance is a risky business. When fin
paid back? No matter how ¢
these debts are very large

ancial intermediaries make loans, they take risks. Will they be

areful they are, they must occasionally bear losses on unpaid debts. When

; I financial firms may even collapse.
e Financial intermediaries contin

of spreading risks of temporarily
instruments, and the correspond

uously deal with one another, borrowing and lending. This is a way
barking money that they cannot lend. An implication is that all these
. Ing interest rates, are tightly linked. Another implication is that the
collapse of ar : A ] gy : p

I one large financial institution can drag down other institutions. A good example is

the collapse
1e collapse of the Lehman Brothers bank in 2008, which led to an immense financial crisis.

e Risk has a price. This i : i
D This is one reason why there is not just one interest rate. Risky borrowers must offer

to pay a hi " interes : 4 i

5 lv)..v il_flid hltgh“"‘ ‘1“-0}‘ €St rate to convince reluctant lenders. Conversely, financial intermediaries may

=0 tlng .((1) take blg l?lsks to collect higher returns while hoping that the risks will not materialize.
1 t€Y do materialize, crises occur. Financial markets are inherently crisis-prone.

Mo.‘qt people keep their savi ngs in financial institutions, usually banks. They generally ignore how fragile
their banks are. When a bank collapses, a large number of innocent depositors stand to lose their savings.

For these reasons, financial institutions are subject to regulations designed to reduce risk-taking, to
make them better able to withstand large losses and to protect depositors. Of course, regulations are costly,
so financial institutions develop ways of circumventing them. In turn, regulators add new regulations. This
leads to an ever more complex process of new regulations and imaginative evasion strategies.

In this chapter, we ignore these aspects. We merely consider the financial market as a whole and imagine
that all loans — which we call bonds — are riskless and identical. This means that there is just one interest
rate, i, the one that applies to these bonds. It is the interest paid by borrowers and earned by lenders.

As the interest rate rises, lenders are naturally eager to lend more, increasing the supply of loanable funds,
while borrowers are deterred by the rising costs and borrow less, as we have already seen in the previous
section. It stands to reason that there must be an interest rate at which the supply of and the demand for
loans are equal. This is the equilibrium interest rate, depicted as i* in Figure 13.3 — the intersection of the
supply of loans, which is upward sloping as explained above, and the demand, which is downward sloping.

What determines supply of and demand for loanable funds? Wealth is a first important parameter.
The richer people are, the more they save, thus mcreasi_ng .sup_plg. Optimism is another determinant.
If households and firms are confident that their_incomes will rise in the future, they are willing to borrow
more, thus increasing demand. Another aspect 1S the role of governments. They can be large borrowers.

Figure 13.3 Financial market equilibrium
Supply

With central bank
additional supply

Demand

loanable funds
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e less and they need to make up th,
When they conduct expansionary fiscal policies, they spend more or tax

financial market.
difference by borrowing. All of this creates a link from the goods markelll;) Thtie central bank. Its uniqe
There is, however, another public institution that mattm_‘s enonnOb !i;s R reases the c"lmtatim
characteristic is that it can create money at will. When it does, it lends to ban ,wed from the central I'u.-ml\-
of loanable funds as banks will seek to immediately re-lend W:hat they borll;;onks et h(ll"l'”\"-'h;f].
Central banks can also withdraw money by simply not renewing loans to ba tI’qat they can control n;,.l,
The ability of central banks to create or reabsorb any amount of money meam;‘al B Hiirls the loritie
interest rate. This is shown in Figure 13.3. An injection of money I?U t_he G Iwhat F;I"l expallﬁit';llfi1‘-l
supply curve to the right. This lowers the equilibrium interest rate, which is preCI!-;e 2 e Ithp .Ceml'al }T-Lul;,l
monetary policy seeks to achieve. More generally, by shifting the overall supply curve, tie ¢t Jallk
can achieve whatever interest rate it wishes to see. il see. at least
The important lesson is that the central bank can decide on the interest rate that it mshes_toksf ti; 'd.[ l&,'-d:ﬁl\.
in this very simple world in which there is just one interest rate and we do not worry about 1"15 - a' ing and
the threat of financial crises. In other words, once the central bank has an inte.rest. rate t-E}I gjet, we do ;
need to worry about what happens to private demand and supply as described in Flgure 12:3. T}.}E A
rate is the one chosen by the central bank and the financial market will find its equilibrium. (_)b“rl_OUSI_”‘ we
will need to revisit the question at a later stage. For the time being, in order to understand the 1r_nphca{|0n of
this conclusion, we need to wonder what the central bank is trying to achieve when it sets the interest rate.
Any central bank has two main objectives: (1) to control inflation, of which more later; and (2) t
stabilize the economy, that is, to avoid large fluctuations in economic activity. The second objective means
that monetary policy must be counter-cyclical, meaning that the central bank raises the interest rate whe:
the economy grows too fast and that it lowers the interest rate when the economy is stalling. This can b
easily represented graphically, as in Figure 13.4, with an upward-sloping monetary policy schedule, MF.
It says that, when the level of activity declines, the central bank systematically reduces the interest rat:
Once again, the financial market simply adjusts in the background.

Figure 13.4 Monetary policy

MP

Of course, central banks do not act so mechanic
inflation. Yet this simple description of what central banks do is a realictio v,
1 i tral banks do is a realistic place to
Figure 13.5, which plots the interest rate and GDP for the Eurozone (:Til:“;;b :
:;‘hedule says that they move systematically in the same dll‘ectlon,and s MP -
fle creation of the euro up until 2012 when the interest rate beeame narm i .-

: al
L
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Figure 13.5 The interest rate and output in the Eurozone 1999-2017

; Output gap
= nterest rate|

e

T T T T T T T T T T T T T
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
Note: GDP tends to rise continuously following a reasonably stable trend. The figure displays the deviation of actual from trend
GDP, which reflects business cycles — precisely what a central bank worries about.
Source: Based on data from Economic Outlook Database, OECD, July 2018.

13.1.3 General equilibrium

We have seen that financial considerations affect the goods market through the impact of the interest
rate on firms’ decisions about investment spending, and consumers’ willingness to borrow and spend (the
IS curve). We also noticed a link in the opposite dire(.‘tion pecause cex}tral banks react to the economic
situation (the MP curve). This shows that the good and f].llaﬂclal m&I‘ktﬂES mteract with each other. How does
the dust settle? Quite simply, when both markets are simultaneously in partial equilibrium. This situation
enr uilibrium of the economy.

Iepl\f’ie;ifilgllﬁ t?r?:i;rtijgf;%her the two schedt.ﬂes that Flescril?e the partial equilibria of the good and financial
markets, which is done in Figure 13.6. The intersection point A between IS and MP represents the general
equ ilibri’um. This is a very pow erful tool, wh{ch goes a long way towards understanding business cgcles._

" The usefulness of this tool can be seen in the case of Fhe 2005? col-lapse of Lehman Broifhers bank in
New York. Following this collapse, financial markets panicked, first in the USA an.d then in the rest of
the world. One of the consequences was that households becam.e enprmouslg womed: When pe:ople are
worried ti‘ley save, which means that they cut down on COI}SUIL:lptIOIl, irrespective of then.' current incomes.
Total Sp’ending thus quickly declined, which 'ulve represent in Figure‘13.6 as a leftward sh;)ijt olf hth; IS ;:urv;
to IS”. The new equilibrium occurs at point A ,’where GDP h.afs def:hm?d and the central a.nhad ol re u:::;a :
the interest rate. This explains the deep recession of 2009, visible in Figure !3.5. Not;:i tk;\at, (; gzr;o aa
bank not reduced the interest rate, the economy would have moved to point B, which correspo
deeper I:Ef:eSSlon- f the Great Depression of the 1930s, following a similar crash on Wall Street, was a
parammount et of cetralbanks. Infact, hey have aken extraordinary ation, inclucing lowering
the interest rate over and beyond usual memfz ekl e e C-all h(fw :se- economy moves

f the MP curve. For the sake of clarity, this is not shown but you can imagine how the N
gow: alon; IS/, explaining why between 2009 and 2010 the interest rate declines while the level of activity
)

N 3.0,
recovers somewhat, as seen in Figure L
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Figure 13.6 General equilibrium

13.2 The open economy

The next step is to recognize that countries are open to exchanges with the rest of the world. Trade in goods
and services affect the IS curve while capital movements change the nature of financial market equilibrium.

13.2.1 The balance of payments

The balance of payments is an account that records all the transactions between a country and the rest of
the world. It can be very detailed but can be simplified in three parts.

1 The first part is the current account. It records the commercial transactions, exports and imports
of goods and services. Exports yield payments to the country, recorded as positive numbers. while
imports are recorded as negative numbers because payments leave the country. i

2 The second part is the financial account. It records the other international
do not correspond to buying or selling goods or services. They concern borrowing and lending, the
acquisition of shares of foreign firms or the setting up of foreign subsidiaries, Because lending am olmts
to acquiring foreign assets, it is recorded as a positive number. Borrowjng leads tolindeb tegc]hless and
enters negatively.

3 The last part represents interventions by central banks as the
exchange reserves.

{ransactions, those that

Y buy or sell their foreign

If the current account balance is positive, more money has been re
What happens to this net acquisition? Either it is saved, which means that th
or the central bank buys it and its reserves increase. Converselg, a curre
collectively, domestic residents (households, firms, the government) ¢
abroad than they earn, and they must borrow, which shows up
central bank draws on its foreign exchange reserves, Ignoring th
and the financial account must always be equal.

This is just an accounting exercise but it goes much further. Some
We will see that prices and the exchange rate determine the curren
exchange rate determine the financial account. These mechanisms
power parity for the current account and the goods and services m
parity for the financial account.

ceived than shipped abroad.
e financial account is positive,
nt account deficit means that,
ollectively spend more money
as a financial account deficit, unless the
e change in reserves, the current account

thing must make this equality happen:
taccount, while interest rates and the
lead to two key principles: purchasing
arkets (the IS curve), and interest raté
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13.2.2 Goods markets

Starting with the goods and seryices
imported. Of course, r.his(doesS:;?]:i{ibgz market, we now recognize that the good can be exported and
B oihor nota b o - Make much sense with just one good, but again the simplification is

The first implication is that w
domestically produced good and
consumers, firms and the goy
denoted Z. Now a part of totq
domestic demand for the dom
to domestic producers is:

€ Now have foreiqn cus ‘ '
this i ve foreign customers, Their Spendingiincreases demand forour
NS 1S measured by ot

ernment now buy good 1r f‘!xpnrts X.. The second impli_cation is that d‘omestic
1 spen gt [U+J;l.q S from forelgrlt pr::;ducers, which represent imports,
esticall J_ls fs}}erlt on the foreign-produced good. It follows that

Y produced good is € + I + G - Z. In the end, total demand addressed

=0+ LG+ X—7

The difference X — Z between e
account.” Qualitatively,
reduces demand for do

_ Xports and imports of all goods and services is called the current
tlus\does not change the shape of the IS curve. An increase in the interest rate still
; 3 mestic goods as a result of reduced spending on consumption by households and on
mvestment by firms. The closed economy result stands and the IS curve remains downward sloping as in
Figure 13.1. ' ' : '
An_lmplicat.ion of openness is that the goods and services markets become interdependent across
countries. Changes in foreign spending will affect the demand for home goods through its exports.
A spending boom abroad will translate into more exports, much as a spending boom at home will raise
imports and therefore increases demand addressed to foreign producers. A good example of interdependence
is the aftermath of the 2008 financial crisis. Financial institutions in the emerging market countries
(e.g. the BRICS — Brazil, Russia, India, China and South Africa) were not directly hurt by the crisis because
they had not been involved in the risky lending that turned sour in the USA and much of Europe. This led
some observers to develop the ‘decoupling theory’, according to which the emerging market countries would
not be affected by the crisis that was hurting the developed econo.mies. This view overlooked the fact that
part of the spending In the developed countries took the form of imports. The r'ecession in the developed
countries had to reduce imports from the rest of the wor?d. Dema.nd .from bllgers in the developed cou.ntries
to producers in the rest of the world was bound to decline, and it did — as Figure 13.7 shows. Graphically,

their IS curves shifted to the left.

13.2.3 Financial markets: the interest rate parity cond|t|‘on Jrmsistia- ' e
i j d services that travel across borders. Emanmal institutions daily move gigantic

It is not just goods an th across borders. They do so routinely as they seek to improve their profits;

sums of money back and for ing and issuing bonds, for instance. These capital flows have a

borrowing here and borrowing there — buy

ilibri i 1d.
: : arket equilibrium around the wor ‘
powerfu.l effect on fmaﬂ;:lail:?;;ill{le thqa‘lt you Are a trader WOTkil‘lg for a large bank. You are in l'-'hiu'gt‘ ofa
To see how this wWOrks,

iob is to achieve the best returns. The world is your playground au.ui youare
vast amount of money and yolur_l fment Opportunities anywhere. Now suppose that the domestic interest
perfectly informed about all inves g;sewhere in the world. Shouldn’t you invest your money abroad rather
rate is low relative to intell:lestt;fgf’pti ons. Investing at home for, say, one year gets you the principal and
than at home? Consider the ;

fter the year has elapsed. In order to invest the same amount abroad,
interest in the domestic currency & I'IL]J at the current exchange rate; then, after one year, you receive the
e ) Al -
gn curr

you must first buy thf“' forel ¢ in foreign currency. To compare l| his sil.ua.tlil(‘m withlthe Ezlf;tszOn, you will

rincipal and higher interes: = estic currency at the then-prevailing exchange rate.
fleed tl:) convert all of that back into domm aybe because it is fixed, then the interest rates f LIHIL:] capture the
If the exchange rate will not chant indeed, you will want to invest abroad. If the foreign currency

10015 ﬂ.nd!
difference between the two OP BR

s, excluding services. Although well known, it is not

i rts of good ;
S - banking or tourism, which are widely

rts and A
RO lude services like insurance,

: be
difference is no reason to exc

? The trade balance is the ecause there

particularly interesting D
traded internationally-
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Figure 13.7 Growth rates of GDP in the BRICs (% per annum)
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Source: Based on data from Economic Outlook Database, OECD, July 2018.

will appreciate, you will get more domestic currency from the foreign currency that you will receive in
one year’s time; by investing abroad you get'both a higher interest rate and a capital gain (the additional
domestic currency value of your holdings in the foreign currency). Now imagine that the foreign currency
depreciates over the year. Then you will get less domestic currency for your foreign money when you
convert it back at the end of the year, and the loss that you suffer may be even larger than what you gained
from the higher interest rate. The conclusion is that you cannot just compare the domestic and foreign
interest rates. You must also make a bet on the likely evolution of the exchange rate. Box 13.1 provides a
formal derivation.

Box 13.1  The interest rate parity condition: a formal derivation

A trader wants to invest €1,000 for one year and considers the choice betw
rate is i, say, 5 per cent, and dollars where the interest rate is i* sa
euro investment will have become €1,000(1 + 7), i.e. €1,050. The invest;

€€n euros where the interest
Y, 2 per cent. After one year, the
nent in dollars requires selling

the euros to acquire dollars. The current exchange rate is E,, defining how many dolla btained
& Is are obtaine

by selling one euro, for example 1.3. Selling €1,000 gives $1,000., — $1.300 i : =
become $1,000-E-(1 + i*) in one year’s time, $1,326 when ;* = 2Lper éent I}Il‘t?;f f;iample e Wlu
expected to be £y, so that selling these dollars will yield € 1,000-E,(1 + i*j /B Ui g e)fchange rate is
The interest rate parity condition is achieved when both strategies yield tlL\+t:31 ,sg:*nelrszswm.
revenue:

100(1 + i) = 100 E,(1 + 5"=)El““

1+1
This will be verified if the expected exchange rate one year ahead is 1.2¢2
ivestment, €1,000, appears on both sides of the equation and can therefore b' 9,
means that the interest rate parity condition is independent o e

: Note that the initial
liminated i i
f the amount Vo , Which simply

(RS o

i+1
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An approximation Vields the cond

and noting that In(1 + ;) ~ ; In(1 + ; Ition presented in the

)~ % text. It involves taking logs on both sides

yand In(By/E, | |) =~ ~(Bypy — EY/E,:
= EH] = Er_

. - - . . El’

This approximation says that,

2 per cent; the difference in fav

euro depreciation of (about, he

if ' :
0u;~ o E}he €uro Interest rate is 5 per cent, the dollar interest rate is
5 1€ €uro (3 per cent) must be compensated by an expectation of
ause this is an approximation) 3 per cent.

\.

T b

The story becomes even more interestinq when y
world. Hundreds of colleagues look at the same scre
the future. If the consensus is that the

ou realize that you are not the only trader in the
ens and exchange views about what may happen in
1 exchange rate will not change much, they all conclude that investing
?l?gizt)?nﬁr;hfotﬁ;iz; i;-l?il).mTiEm no traclier will bring in money from abroad. Inste.zad money will leave
: : L8 e higher interest rate. Given the huge resources available to international
investors, the resulting outflow of the domestic currency can be huge and lead to a depreciation of the
current exchange rate. The story does not stop here. In one year’s time, the maturing investments in foreign
currency will be sold and the proceeds converted back into domestic currency. The resulting inflow will
swell demand for the domestic currency and the exchange rate will appreciate. The combination of a
weaker exchange rate today and a stronger exchange rate in one year’s time means that the domestic
currency 1is expected to appreciate or, equivalently, that the foreign exchange rate will depreciate.
This undermines the attractiveness of investing abroad. In fact, if the expected foreign currency depreciation
exactly undermines the higher foreign interest rate, traders become indifferent between the two options.
This is when capital flows between the two countries will come to a halt.

International financial markets are in equilibrium when capital flows of this kind are unnecessary
because the returns on domestic and foreign assets are equalized, taking into account likely capital gains
or losses on currency conversion. This property of international financial markets is called the interest rate

parity condition. It can be stated as:

Domestic interest rate = Foreign interest rate + Expected exchange rate depreciation

"

Return on foreign assets

Written this way, it makes it clear that when our 8_302%111190 l'l;lte iscexpfctefi to depreciate, 2 higher
oo is required to prevent 1Flasswe capital outflows. Conversely, an expected exchange
domestic interest rate 1S I'e depreciation — is accompanied by lower interest rates at home than abroad.
fecppreciatiols 2 S t(f:J is expected to depreciate by 3 per cent and the foreign rate is 2 per cent,
For example, if the f’:xchang;_ri requires that the domestic interest rate be 5 per cent.
the interest rate parity e i the interest rate parity condition instantly triggers huge capital flows
The smallest dewanqn frqr[; arkets are deeply integrated. These flows promptly affect domestic and
among countries whose financia mren t and expected future exchange rates, and the interest rate parity is
foreign interest rates as well as cur iations from the parity condition are fleeting, which is why traders try
instantly re-established. Inifach ldezl for they offer profit opportunities to the early birds.
very hard to spot and act upon.t\e (;ndition.act.uallg work? First, it can apply only when there are no
Does the interest rate Parlty c’t | controls). Second, traders must be in a position to react fully, which
restrictions to capital mobili L‘U_ ({'-3131 ag as wa'w (he case in the aftermath of the Global Financial Crisis that
may not be the case in crisis Sltl-‘at](.)él;yéigl-jol1 cannot be directly observed because we cannot measure the
started in 2007. Finally, the parity ¢ whose expectation are we talking about? 'I‘he_re‘ are thousands of
expected exchange rate. Anyway, views. They all play the game of constantly shifting money arounf;l.
traders, each of whom has giil’o?l‘:";veals the ‘market sentiment’, the average of what traders believe will
The interest rate parity conci ‘

t In other words, we can reinterpret the interest rate parity condition as
i ure.
be the exchange rate in the fut 2
Tevealing the ‘market expectation:

depreciation — Domestic interest rate — Foreign interest rate
hange
Expected ex¢
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rs a way of observing indirec ly

. magk,
verified. Box 13.2 looks at the ke

jon offe
“I!‘_]”-p[,r

§ dit
“rest rate parity con 1810
ot dition 18 indeed

is rei jon of the int
This reinterpretatio s

. - at the
expectations, under the assumption that th
evidence and provides a few refinements.

&x 13_2_ T;interest rate parity condition and risk: lessons from the Greek crigig

te on Greek and German public debts. Greece joined the Eurozone i,
i e ak currency that was perennially depl‘eciating
dition predicts, Greek interest rates were

Figure 13.8 shows the interes
January 2001. Before that, the Greek drachma was a We

vis-a-vis the German mark. As the interest rate parity con e lrate oot
above German rates. Once Greece became a Eurozone member, the : : e

drachma and the euro, Germany's new currency, was fixed. The mte‘rest. rlate par 1t‘-g (-(ll(ﬂdltlon predicts
that the interest rates should become equal, which they dutifully did, with the Greek rate gradually
converging to the German rate until D-day. This is not the end of the story, though, as Greek r.ates have
again risen. This does not mean that the interest rate parity condition has failed; rather it requires going
deeper into the issue.

One interpretation is that the markets expected Greece to leave the Eurozone; this possibility was
dubbed ‘Grexit’. Markets expected that, in this case, the new Greek currency would soon depreciate
Vis-a-vis the euro. As interest rate parity would predict, the Greek interest rate rose. Since summer

Figure 13.8 Government bond interest rates
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2012, however, it has
et gone down e
do ‘whatever it takes’ to s » following the

P Greece ing;
Chapter 19. When the risk of Cron Inside the

European Central Bank’s statement that it would
hJ - .
Eurozone, an Important event that is discussed in

. came agai in. 2005 .
increased but concerns remain M€ again to the forefront in 2005, the interest rate steeply
Another interpretati S|
_ ~dllon considers the ri
TS the risk : A S .
bonds or other assets amounts to making a loalfacmn b et imursenin

— fully guaranteed. Thig ; Lo th)e'f’er issued these assets be_cause reimbursement
a whole range of rates Llnw 1 his is why, within a country, rther than just one interest rate,
interest rates than risky b Or‘m 1 'F]Jua‘nty bprrowers —rated AAA by rating agencies — pay much lower
compensation that not fu wers. The difference, called the risk premium, is the price of risk, the
as follows: MWy trustworthy borrowers must offer to lenders. This can be summarized

Interest rate of risky asset = Interest rate of safe asset + Risk premium

Moving capital across currencies adds another source of risk: the fact that we do not know what
exchange rate will be when the time comes to transfer back to the original currency. Within a
monetary union, normally the exchange rate is expected not to change. In 2005, for instance, even
though the Greek government was more indebted than the German government, its public debt was
rated AA, just a notch below the AAA enjoyed by the German government. The risk premium was very
small, hardly visible in Figure 13.8. The crisis changed all that. Highly indebted governments that went
on running large deficits spooked the markets. The Greek debt came to be seen as increasingly risky
and, quite naturally, commanded rising risk premia. This in turn fed fears of Grexit, further increasing

the

the risk premium. 9

Summing up, when capital flows freely in and out of a r:on;jig, the interest rate paritg principle asserts
that the domestic interest rate is tied to interest rates abroa@ and to market expec.tatlogs of 'exchange
rate movements. This is an equilibrium condjti(?n that applies to any _countrg‘that is f1.nanc-:1allg Imtegrated

ith th t of the world. Indeed, full integration means that there: is no pmfzt defu:ung financial market
0 S ? S :onal level, as in the closed country case. This conclusion seriously challenges the
ec'l.um};)lf 1‘:1:;1 at:zl;t:rgflg;nk can décide the interest rate. This is the topic that we now consider.
view that the

13.3 The impossible trinity principle

egime
8.0 1 e EXCha-ng: ra:::erotgthe domestic currency in terms of the foreign currency, for example $1.2
The exchange rate is the p

; 1any foreign currencies, and therefore many exchange rates,
for €1, or £0.9 for €1. Of(cOUTHE: ;hﬁ:;; I:]?_];It onlje foreign currency, say the dollar. This price can change
but we keep things simple by iim ngg supply movements on the foreign exchange market, a component of
as it freely responds to derpan ?hf‘ central bank can declare a fixed parity. In that case, the central be}mk
g ancialmarkeds. Altematlvf ;g;"eig}l currency to buy or sellany quantity of its own currency to ensure that
commits to use its reserves ol 10 :

demand and supply are equal at the chosen parity.

h exchange rate regime it wants to adopt. The decision involves many trade-
i which exc
Each country decides

" financi ‘ 5 or the nature
2 inflati the (lf‘V(-.‘lL)plllOHL of financial markets or
ocal ¢ 0 itions Hu(.'h as Inllil.l,ll)ll; Rt ; . . A i
offs, and (18]3811(15 olll l] . I;(ll.lllu( xnsl'lﬂws that there are many variefies OE ehch‘a,m[e ?ite‘r(legunes, t.heg
of Il’athIla insti utions Ihe \e flex b 'J > consider two simp e regumes: lexib £ when the
i 1 * . et y. b ere, we cons aer .
tiall ld.lff :':' Y f D) ) I ket; and I'ixe(l, when the central bank commits
essen i Yy er b the degl '

s 5 xchange mar : S
tral bank does not intervene I i fo::;ﬂ-tfeig n Cl{lrrencu. This provides the tool for thinking about the
S an jive Lo the

xcha | 5 ar ion i cial case of total fixity, to the point
uphold a partic parity ;ﬁe of which a mone-l,a:u union li :: s:g(mal ROk

cWhoice et anas 1 rigange' rates disappear since there is urr

: i c

here mutual national ex
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13.3.2 Properties of exchange rate regimes

Figure 13.9 brings together all the previous results. Like the closed economy analysis, we represent the
goods market equilibrium with the S curve — suitably reinterpreted to include exports and imports. We alsq
continue to depict the central bank preferences with the MP curve. The horizontal line depicts the interest
rate parity (IRP) condition as stated above: financial markets are in equilibrium when the domestic
interest rate i is equal to the return from foreign currency bonds expressed in the domestic currency, that is,
the foreign interest rate i* plus the expected rate of depreciation (dep) of our currency. Horthcumeieiiy
to keep things simple, we ignore expected depreciation (so we assume dep = 0).

Figure 13.9 The role of the exchange rate regime

MP

i*+ dep

IRP

Flexible Fixed

General equilibrium requires that both the goods and international financial markets be in equilibrium,
which means the intersection of IS and IRP. The central bank chooses the interest rate according to MP.
As all students of geometry know, however, three lines ("_r reasonably straight curves) normally intersect
pair-wise at three different points. We are therefore stuck with too many possibilities represented by points 4,
B and C. This is, graphically, the impossible trinity principle, which is stated as follows:

e Only two of the three following features are compatible with each other:

— Full eapital mobility
— Fixed exchange rates
_ Autonomous monetary policy.

Consider first the case of a fixed exchange rate regime. When the goods market is in equilibrium and the
central bank acts according to its preferences, we must be at A, at the intersection of IS and MP. As drawn,
point A lies above the IRP line: the domestic interest rate is too high for the international financial markets
to be in equilibrium. High returns on domestic currency assets attract capital inflows. Investors buy up the
domestic currency, which tends to appreciate. But the central bank is committed to resist the appreciation.
To do so, it intervenes on the foreign exchange market: it sells its currency — which it can produce in any
amount — and accumulates the foreign currency. This will continue as long as the interest rate remains
above the IRP line. Given how large the financial markets are, the amounts involved can be enormous 31'[‘1
the central bank is filling a bottoruless barrel. It will give up before long. Note that if the interest rate is
below the IRP line, capital flows out and the exchange rate tends to depreciate. The central bank now buys
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back its own currency, drawing Upon its forei
because the stock of reserves 1S bmmdkto SEI
the central bank must admit that it canmne ]
central bank preferences, represent
is point C.

Consider now the case when the exch
We already know that in this position (-abi
the central bank no longer Opposes, An ap
which makes imported goods cheaper as w
become more expensive because our curr
a diminishing demand (C + 7+ g + y _
continue to do so until it passes through po

gn exchange reserves. Evidently, this cannot go on for ever
e Chot{l}e;)]:gl]-,ed‘. Either wag,'mone{ary policy autonomy is lost and
b i‘ e interest rate. [‘pe IRP line must be respected and the

U e IMI S('hedllle, be[:‘[:)l'n(.\ ll“i‘@lev::lnt., The L‘m]g I)OSSible I)OSltlon

ange rate is allowed to float freely. Consider again point A.
tal flows in and the exchange rate tends to appreciate, which
preciation means that the foreign currency becomes cheaper,
ell. Imports will rise. The opposite ocecurs abroad as our exports
€ncy costs more. Exports will decline. Less X and more Z means
Z) for our producers and the IS curve shifts to the left. It will
5 S int B, where international financial equilibrium is achieved while
:Eizf; :;a: 13?;1;511& lg‘:;s;ll;gfltts C};OS@“ i"_Uli?.iJ MP. As the economy moves from A to B, the (.:em.ral bank
B edie atd the TRP (;,Onc'h{' ,en.t e qe(f.llile 111.01l‘rpuL_ In t.ll_is case, the central bank can remain on the MP
10N 18 satisfied. It is now the IS curve that has to move until it meets the two

other ?ChEdUIeg. The exchange rate does what it has to do to achieve this outcome.

This analysis explains the impossible trinity principle, which is represented in Figure 13.10 by a triangle.
Each angle corresponds to one of the three features listed above and each side represents a feasible
combination. The bottom side of the triangle represents the case when the exchange rate floats freely, as
Just described. The triangle's left side corresponds to the fixed exchange rate case with capital mobility but
no monetary policy autonomy. Consider now the right side of the triangle, when capital controls prevent
capital mobility — more on controls below. Traders cannot (legally) move their monies freely and the
interest parity condition no longer applies. Graphically, the IRP line does not exist, leaving the central bank
free to choose the interest rate that best fits its objectives, irrespective of whether the exchange rate is
fixed or not.*

* Figure 13.10 The impossible trinity principle

Fixed exchange rate

Fixed exchange
rate and autonomous
monetary policy

Full capital mobility and
fixed exchange rate

Monetary policy
autonomy

| Full capital mobility Full capital mobility and
autonomous monetary policy

ibed so far as we assume that expected depreciation is nil (dep = 0). Under a fixed
ik - the exchange rate will not change is a sign that the policy is credible, since it
that t 101‘; l-lk commitment, When the exchange rate floats freely, the markets are
& cer{trﬂ‘ cﬁons 'are likely to change market expectations, which means that the /[RP
it d) issue because it does not affect the conclusions reached so far.

* The reasoning is a little bit trickier than desc

i an des
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The impossible trinity principle is central to the European integration process. It implies that, for 4

country that maintains full financial integration, the exchange rate policy — thatis, th.e '.L‘h(}lf:& of an exchange
rate regime — is simply the same thing as adopting a monetary policy strategy. Fixing the EXCh_ﬂn_ge rate
means adopting the foreign interest raf.e; conversely, maintaining the ability to choo:-“?e the dOTﬂE‘SU_C interest
rate requires allowing the exchange rate to float freely. Ever since the EU adopted in 1.992 the p.rmc'.iple of
open capital markets as part of the Single Market (see Chapter 1), the choice has been circumscribed to the
left or bottom sides of the triangle in Figure 13.10. . 2

One way of escaping the choice between exchange rate stability and monetary p_ohcy aUtOHOH‘lH.lS to
restrict capital movements. Indeed many European countries operated extensive capital ('ogtrols. until the
early 1990s when full capital mobility was made compulsory as part of the Single Market. Likewise, many
of the new EU members abandoned capital controls only upon accession.

13.3.3 Who does what?

Each side of the impossible trinity triangle has its real-life supporters. A few examples., cartillustEate e
principle and serve as a warning that there is no universally better exchange rate regime. Governments
often want to have all three features at the same time; refusing to choose invariably leads to a crisis.

Full capital mobility and autonomous monetary policy, flexible exchange rate

In this case, monetary policy is effective but the central bank must give up any pretence at steering the
exchange rate. The Eurozone as a whole, the USA, Japan, the UK, Switzerland and Sweden, among many
others, follow this approach. These countries, which gave up capital controls long ago and are committed
to full financial openness, have decided to retain full control of monetary policy and therefore allowed their
exchange rates to float freely.

While retaining monetary autonomy sounds like a good idea, it also has drawbacks. The downside is
that the exchange rate can be quite volatile, which affects external competitiveness. For example, the UK
has very explicitly decided to retain monetary policy autonomy and negotiated an exemption from the EU
obligation to eventually join the monetary union. Switzerland too has long decided that monetary policy
autonomy is crucial to its standing as a financial centre with a stable currency. Figure 13.11 describes
their experience since 1999, the year when the euro was launched. Until the onset of the financial crisis,
both currencies fluctuated vis-a-vis the euro within relatively narrow margins. Once the crisis was under
way, the pound promptly depreciated by some 25 per cent. This made imported goods significantly more
expensive and redirected spending towards domestic production while boosting exports, which helped
cushion the recessionary impact of the financial crisis. At the same time, it raised the price of imports
and contributed to a rise in inflation. Exactly the opposite happened in Switzerland, which has long
been considered as a safe haven in troubled times. Capital dutifully flew in and the Swiss franc began to
appreciate. This worried Swiss exporters because an appreciated currency means that exports become
expensive. Ultimately, the staunchly independent Swiss National Bank set a ceiling for its currency in
September 2012. De facto, the exchange rate is quasi-fixed and autonomy in relation to monetary policy was
until January 2015 when the ceiling was abandoned, prompting a sudden appreciation of the Swiss franc.

Full capital mobility and fixed exchange rate

In this case, the central bank dedicates itself to a fixed exchange rate parity vis-A-vis some anchor currency.
This was the worldwide regime adopted at the Bretton Woods conference in 1944 when all currencies were
pegged to the US dollar (and the dollar was pegged to gold). When the system collapsed in 1973, many
European countries attempted to keep their bilateral exchange rates fixed. This led to the creation of
the European Monetary System (explained in full in Chapter 14). A number of European countries now fix
their exchange rate to the euro. One of them is Denmark,” Figure 13,12 shows that the Danish central bank

5 In 1992, the Danish people rejected the Maastricht Treaty, against the wishes of the government, because they wanted t0
keep their currency. Since European treaties are valid only w_hen ratified by all member count::ies,.Denmark sl
exemption from euro area membership. A second referendum in 1993 was, however, successful, The Danish authorities, which
believe that exchange rate stability is crueial, are pegging the kroner to the euro.
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Figure 13.11 Flexible exchange rates: the British and Swiss experience
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' Figure 13.12 Central bank interest rates: Denmark and the euro area, 1999-2018
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has essentially adopted all decisions taken by the European Central Bank, except (.bl.lf only sllg.;ht.l}J_) durin
the erisis period. The distinction between such a policy and euro area merbership lS. et R T a'ro
member countries have formally given up their autonomy OvVer monetary policy b}) ‘transfer I‘ll.l
responsibility for it to the European Central Bank, and Denmark has done the same on an informal basi:
Of course, Denmark is not involved in ECB decisions.

Fixed exchange rate and monetary policy autonomy, with capital controls

Capital controls make the interest rate parity principle inoperative. There exist a wide variety of cagit:a
controls. Some simply forbid the transfer of funds between a country and the rest of the world, or subjec
these transfers to limits and sometimes to administration authorization. The result is tha{ traders ?ar
no longer take advantage of higher returns abroad or lower borrowing costs. Being restricted, capital
flows cannot establish the parity condition. Many developing and some emerging market countries, for
instance China, use this type of control. Another form of capital control imposes taxes on international
financial transactions. The result is that traders must factor in these taxes when they compare domestic and
foreign interest rates. If the tax rate is high enough, it will discourage a significant portion of capital flows.
In recent years, Brazil has adopted this mechanism.

Capital controls allow for monetary autonomy, but there are costs. To start with, people try to evade the
restrictions and the taxes. This means that one has to build an administration to monitor and enforce
the controls, and then to punish those who evade them. The more sophisticated the financial sector, the more
expensive and eventually self-defeating the enforcement of those capital controls becomes. In addition,
while capital flows are occasionally disruptive, they serve a useful purpose. They allow savers to achieve
the best returns that the world has on offer, much as they allow borrowers to find the best available loans.
Financial autarky prevents these arrangements, which eventually harm investment and economic growth.

The combination of capital controls and fixed exchange rates was widespread under the Bretton
Woods system — although some countries such as Germany and Switzerland almost never enforced capital
controls. It also characterized Europe’s early monetary integration efforts, which led to the European
Monetary System. As predicted by the impossible trinity principle, the removal of capital controls made

this arrangement non-viable, which eventually led to the adoption of the euro by most EU countries, and to
a free floating of the exchange rate in Sweden and the UK. '

13.3.4 Can the impossible trinity principle be ignored?

Policymakers naturally do not like the impossible trinity principle because it restricts their room for
manoeuvre. It is often tempting to ignore it and keep the exchange rate fixed while using monetary policy
actively and freeing capital movements.

What happens when one tries to violate the impossible trinity? The answer is simple: a currency
crisis. Sooner or later a speculative attack wipes out the fixed exchange rate arrangement. We will show
in Chapter 14 that this is precisely what happened in Europe in 1993. Some more recent and prominent
examples include Russia and Southeast Asia in 1997 and, in some way, Argentina in 2001. In all these cases,
financial liberalization was undertaken as part of the financial globalization process but the authorities did
not want to give up either the fixed exchange rate system or monetary autonomy. Eventually, they had to
make this choice but in the midst of fraumatic crises.

The impossible trinity principle lies at the heart of the history of European monetary integration.
A number of countries consider that a common market for goods and services requires a high degree
of exchange rate stability. Until the early 1980s, most countries chose a fixed exchange rate regime
and maintained monetary policy autonomy by operating various capital controls. With the advent of
globalization, these controls were dismantled as of 1992. The impossible trinity principle sharpened the
exchange rate regime choice. It could be either exchange rate flexibility or the loss of monetary autonomy.
They chose to abandon monetary policy autonomy as the price to pay for exchange rate stability. Once this
conclusion was accepted, abandoning national currencies looked like a small further step to achieve total

exchange rate stability. Those countries that favour monetary policy autonomy, in contrast, decided to stay
out of the monetary union.
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13.4.1 The real exchange rate he purchasing power parity principle

We previously argued th
arole too. Let us be more precise. We
This price is expressed in the domestic
good, P¥ which is expresseq in the for
they are in different currencies, T y
E'to express both goods in the same
Imagine a domestic good whose pri

'1 i - s .
at the exchange rate matters for com

petitiveness but, obviously, prices must play
keep assuming th

at there is a single domestic good, whose price is P.
currency, say euros. We need to compare it to the price of the foreign
€lgn currency, say dollars. We cannot compare them directly because
ndertake a meaningful comparison, we need to use the exchange rate

currency, either euros or dollars. The solution is quite straightforward.
ce 1s 100 euros:

Price of the European good in euros

P (e.g. €100)
Exchange rate (dollars per euro) E (e.g. 1.2 $/€)
Price of the European good in dollars EP (e.g. $120)

Thus the price of the domestic good expressed in the foreign currency is £P. We can compare it with P,
since both are measured in dollars.

This observation leads to the definition of a new and important variable, the real exchange rate. It is the
ratio EP/P*, also called the relative price of the domestic good in terms of the foreign good. Note that
the nominal exchange rate is E; it is the relative price of domestic currency in terms of the foreign currency
($1.2 for €1). Note that we could instead measure the price of the US good in euros as P*/E and compare
it to the domestic good price in euros as well. When we divide P by P*E, we obtain EP/P* as before.
Reassuringly, it does not matter which currency we use. Like price levels, the real exchange rate is an index
number, computed to take a simple value (e.g. 1 or 100) in a specified period.

When the real exchange rate increases — we say that it ap.p.reciates - it‘means that domestic goods
become more expensive relative to foreign goods: our competitiveness declines. The real exchange rate

appreciates when:

e the nominal exchange rate F appreciates;

e domestic prices P rise faster than foreign prices P¥, so that P/P¥ increases.

eciation — a decline in EP/P* — signals a gain in competitiveness.

. nge rate depr :
Conversely, a real exchang we looked only at the nominal exchange rate E; now we know

So far we have ignored price changes, 50
that this is not enough.

13.4.2 The purchasing power parity principle

; : i . . f the price level AP/P,
Th 1 inflation, which measures the rate of change o .
is section takes a first 1‘::11:3;‘2 The link with GDP is merely suggested, and will be elaborated upon in
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‘countries, called the inflation differential:

ciation = Foreign inflation rate — Domestic inflation rate
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of change (in per cent) of the real exchange rate EPYP is A
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PPP asserts that the real exchange rate is constant, so that price Compet?tl;"[elt?:f ;tell;c::]lf él:;;?;l:?ﬁj
It implies that our currency appreciates whenever inflation ap road‘ ?{{ce'fidf in .L;:r .rencq .Of : C,(.)u.mm ‘,N“.l_l‘ar
a country with higher inflation sees its exchange rate depreciate vis-a-vis the c 1 1
. ' te. L . C . ]
lowiﬂlgf;it:::il;z is known to hold only in the long run — wl‘{en it lu?lds. The nelxt lsgcltlir;u g; 1\; isoi:lplg;[;;]ﬁgll:
reason why it sometimes fails to hold. An example of PPP is provided in Tab el .ﬁ, s sl
and Germany over a very long period, from 1960 to 1998, the year before the ac 0;') 0 dim. o Germ_an
two countries. Inflation in Italy had been high, on average 8.0 per cen.t per year, far ex;:eer o ited.‘ris-ﬁ_ﬂs
average rate of 3.2 per cent. The PPP prediction is that the Italian l.zra shoqu have dep - JEhin
the German mark by 4.8 per cent, on average. In fact, the lira depreciated a bit more, at an averag 0

: : : recisely,
5.3 per cent. This is a good example of how PPP works: it tells us the right story, not always very p Y
but close.

Table 13.1 PPP: Italy and Germany, 1960-98

| Average annual inflation rate in Italy 8.0
l Average annual inflation rate in Germany 3.2
l Average annual depreciation of the lira 5.3

Source: Based on data from [MF,

13.4.3 The equilibrium real exchange rate

According to Table 13.1, on average over nearly 40 years, the real exchange rate of the Italian lira
vis-a-vis the German mark depreciated by 0.5 per cent. This is not exactly zero and, in fact, the discrepancy
can be explained. That the real exchange rate is a measure of price competitiveness implies that its
evolution is somehow related to trade. Germany is an important trade partner of Italy, but not its only
partner. This suggest that we also need to look at tl_u:e fevolution of the lira vis-a-vis the currencies of other
partner countries. Could it be that the real depreciation of the lira vis-a-vis the mark is offset by a real
appreciation vis-a-vis other currencies? In order to look at Italy vis-a-vis the rest of the world, we average
the nominal exchange rates of the lira vis-a-vis all of Italy’s partners — or its most important partners —
and, accordingly, observe how prices elsewhere change, also on average. The result is the nominal
effective exchange rate, still denoted E, and the price level in ‘the rest of the world’, still represented as P*.
Combining both, we measure the real effective exchange rate, EP/P*. They are computed as indices, taking
an arbitrary conventional value like 1 or 100 on a particular date or over a chosen period. The first chart
of Figure 13.13 shows the evolution of Italy’s nominal and real effective exchange rates over a long period
(they are computed to be 100 on average during the whole period 1970-2018. The difference between the
nominal and real rates stands out. During the 1970s, the nominal exchange rate depreciated hugely while
the real exchange rate moved very little. This confirms that inflation in Italy was much higher than among
its partners and that the exchange rate made up much of the inflation differential. The larger nominal
fluctuations affect the real exchange rate in the short run but tend to leave no lasting influence. The real
effective exchange rate is certainly not constant year after year, but roughly so over longer periods.
The real effective exchange rate was 113.8 in 1970 and 108.0 in 2012 (and 107.7 in 2018). Over 48 years, this
is elose to constancy. It is PPP in the long run.

The long-run stability of the real exchange rate cannot be a fluke and, indeed, there is a good explanation.
When its real exchange rate appreciates, that is when EF/P* increases, a country becomes less competitive.
Its current account deteriorates as exports decline — domestic goods become more expensive on foreign
markets when EP increases — and/or imports rise — foreign goods are cheaper at home if P%E declines.
The resulting external deficit — the country buys more abroad than it sells — cannot go on for ever, for
two reasons. First, when the country spends more abroad than it sells, the shortfall must be compensated
somehow; in effect, it means borrowing abroad, which eannot happen for ever. Second, total demand for
the domestic good, Y = C + I + G + X — Z, declines and the /S curve moves to the left as firms cut down
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depreciates back to its ‘normal’ level, which is called the G(Ll.lilibl:lurﬂ rate: it 1:-3 1th€‘-dl E;tlfdﬂ :t::,("]]lllid(; -
balanced. When the real exchange rate is above equilibrium, itis sa‘ld t.o be overva ui - am;{;t [agtf d) ued
in the opposite case. Over- and under-valuations are instances of misalignment. Yt_".t’ b = c1 od th ‘ ?rtfv‘fr‘

This explains why PPP is a long-run concept. External imbalances are possible, 1'11( b "EU Qocurall
the time, but they must eventually be corrected. It may take a long time for that to happen, as seen in the
bottom chart of Figure 13.13. e } h !

The PPP principle is simple and intuitive. It is a good point to start thinking about the ;xc ange‘ rate
over the long run, but it does not hold very precisely, as we have already noted, nor everywhere and af all
times. Not only is it very slow to assert itself but it also suffers from many importantl e‘xclep ons _If It WG”_(S
well among countries at similar stages of development, like the developed countries, it can fail badlg! in
other cases, for well-understood reasons. One key reason, which affects the newer members of the EU, is
presented in Section 13.5.4.

13.4.4 The Balassa-Samuelson effect

Italy and Germany compete with each other on broadly similar goods and services, such as cars, cl(?thmg,
insurance and chemicals. These products are very similar, so that competition is primarily a matter of costs,
mostly labour costs. India and China also manufacture cars and clothing, which they export. Their labour
costs are a fraction of those of Italy and Germany, and indeed their cars are considerably cheaper.
Yet, Indian and Chinese firms find it hard to enter the European market because their cars are low-tech,
which is indeed why they must be cheap, which requires very low labour costs. Over the years, however,
they upgrade their products, which will allow them to raise their prices and their wages, as explained in
Chapter 8. This is the Balassa-Samuelson effect.” It can be stated as follows:

e Equilibrium real exchange rates of countries that enjoy lasting fast growth — because they are catching
up from a lower level of development — follow an appreciating trend.

Every traveller knows that the cost of living is much lower in poorer countries. A low level of development
is associated with low physical capital intensity, limited production equipment that is often low-tech.
This situation applies to both private and public capital like machinery, production fa cilities, public transport
systems, telecommunications and administration. In most cases, it is also associated with relatively limited
education levels, also called human capital. Development occurs when human and physical capital are
upgraded. Firms acquire modern eq_uip‘menl," 501getin1es foreign corporations establish state-of-the-art
production facilities to outsource manufacturing. Bf.‘tter-educa,ted workers can utilize more sophisticated
equipment to produce higher-quality goodg and services, which fetch higher prices. As human and physical,
private and public, capital grows, the quality and value of products rises, from basic agricultural products
to elaborate foodstuffs, for example. Relatively under-developed countries gradually élose the technology
gap with more advanced countries. In turn, incomes and prices rise. The Balassa-Samuelson effect captures

the effect of this by-product of the catch-up process on prices and wages.

The prices of domestic goods, evaluated in foreign currency EP, catch up with those of foreign goods

P*. The real equilibrium exchange rate EP/P* steadily increases. The real appreciation can take the form of
higher inflation at home (P/P* increases steadily) or a continuous nominal appreciation with possible ups
and downs along the way (¥ is on a rising trend), or any combination of both.

Within the EU, the western countries caught up with the USA during the period 1950-80. Standards
of living are no longer very different. Among these countries, we expect PPP to do well. The central and
eastern European countries have been transitioning from planned to market economies since the mid-
1990s. Starting from a low-income level and poor production capacities, they have been catching up on
their western neighbours. As they build up their production potential and adopt the best technologies, they
climb up the product quality ladder and produce increasingly more sophisticated products that they can
sell at higher prices, which allows their workers to earn higher wages. For instance, in 1997, the average
hourly labour cost in Hungary was 10 per cent of that in Germany; by 2012, it had increased to 19 per cent

T Itis named after Hungarian-born US economist Bela Balassa, who taught at Johns Hopkins University, and Paul Samuelson,
Nobel Prize laureate, who taught at MIT; they discovered this effect independently.
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Notes: Real appreciation (last line) is the sum of inflation differential (first line) and nominal appreciation (second line) but rounding-up
errors explain that numbers do not always add up. Negative appreciation is depreciation, both nominal and real.

Source: Based on data from AMECO online, European Commission.
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13.5.1 Fiscal policy
How does fiscal policy operate

Fiscal policy isin the hands of the government, which decides on the level and composition of pu]btllc S;)EI.]SI'].M_
and on the array of taxes that it levies. These decisions are made yearly when the gOVeTg‘el 1 5{)“ tml 8
proposal to the parliament, which can amend and must vote on the budget laxﬂnf. Much o Le AcTe ate tenqs
to focus on specific spendings (defence, education, health, etc.) and tax rates.(m_come .t.ax, , corporate
tax, etc.). We ignore these aspects, which matter a lot politically as they redistribute Incomes — who gets
what and who pays what — but have secondary macroeconomic effects. Note also that the bllf!get law sets
spending levels but not tax revenues. Instead, it decides on tax rates while the Correspondln? revenues
will depend on how much there is to tax, which is not known ex ante. For example, setting a VAT rate_ of
20 per cent means that 20 per cent of all sales — roughly GDP — will be collected by the go\_;ernmenr,, which
depends on the eventual value of GDP during the upcoming fiscal year. Here again, Wf"_ Wlﬂl make ITlatters
simple by assuming that the government decides on total tax revenues, ignoring that this is unce’rta‘m '
Public spending G directly affects total demand ¥ = ¢ + I + G + X — Z. Taxes work indirectly.
They affect personal incomes of households, which shape consumption C. They also affect the resources of
firms that decide on how much they will spend on productive investment /. Imports Z are next determined
by households, firms and the government, which decide what particular goods and services they wish to
purchase. Finally, exports X depend on spending decisions by foreign customers. A common feature of
exports and imports is that they also depend on the real exchange rate EP/P¥ which in turn is driven by the
evolution of the nominal exchange rate E and of domestic and foreign prices P and P*. For simplicity again,
we assume that domestic and foreign prices remain unchanged from one year to the next. In fact, they

respond to the level of activity, an important factor already mentioned in Section 13.4 that will be treated
in more detail in Chapter 15.

Fiscal policy under a fixed exchange regime

We already saw the effects of fiscal policy in the closed economy case (Section 13.1.3). Here we draw the
implication of the exchange rate regime on the effectiveness of fiscal policies. In Figure 13.14, we start with
general equilibrium at point A and consider an expansionary fiscal policy, namely an increase in public
spending, a reduction in some tax rates, or both. In either case, equilibrium GDP is increased as firms
increase output to meet customers’ demand. Graphically, the IS curve shifts to the right (a higher GDP,
given the prevailing interest rate). Two possible outcomes emerge at point B and C, or maybe point A?

Figure 13.14 Fiscal policy
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at we assume that the foreign interest rate
Under a fixed exchange regime, the outc

pl‘?C?a'[an d.(?j.). In other words, the IRP schedule stays put.

IS curve starts shifting towards 15 we 51-'1?:]19 ls.“at.. point A. As the fiscal expansion takes hold and the
the central bank strategy of raising U;e in—t?]‘;gt rm;“ 11:'9 fr(?m A to B along MP, which corresponds with
flowing in, with two effects. (1) 1.11l-emati.<.)n;l ‘&'-E: jﬁ-h":-*_‘n _GDP mcrease&‘H()wever, as i rises, capital starts
L dint financial ranCR Which i iiu\- t.hl..Ol 5 buy the domestic currency; (2) this means more
bank, which is committed to 4 Zeme exchaﬁ : m.teresl [1 d‘.tfz‘ {l?w-11. Bc)tll (Ieyolopments frustrate the central
thie exchange rate appreciation, it sells ity o ‘(i I.l Cu.e\an( ‘deI’lLi:: to ra.lse !.he interest rate: In order to prevent

This conflict between the central balnﬂ( and .i rtI@“C.lJ_dHfl d_ddS fUI‘e‘lgﬂ Esiiln reserv&_?s.

) banlk i in the T e A n or.natlcma] -nw.estors can go on for ever, but in fact jche
investors make profits from e : Lon S long as it keeps its interest rate above the IRP level, foreign
R et b mfe‘u.l 'at;on. I.‘lleg b.DI‘l”OVL’ abroad at a cost (evaluated in domestic currency) of
O iale brofis as— th;; m(;(...ewle the higher interest rate. Even if the difference is very glnall they make
o o 2y : Ve huge amounts of money. They are delighted to go on with tlu‘;s so-called
B or Secti011 1‘?‘3 1€ more the l.)ett.er. Eventually, the central bank must accept the impossible

YL ‘ 2.2:monetary policy cannot be autonomous in a fixed exchange rate regime when
capital is totally mobile. Graphically, this means that the central bank must give up on the MP schedule.
The economy is described by the IS and IRP schedules and the fiscal expansion results in a higher GDP, as
represented by point C.

In practice, this all happens very fast because capital movements are highly responsive to financial
conditions. A central bank that recognizes that it has no autonomy will not even attempt to raise the interest
rate. A central bank that ignores the impossible trinity principle may try to act, but it will give up sooner or
later. In the opposite case of a fiscal contraction, its efforts at reducing the interest rate will promptly cause
a massive loss of foreign exchange reserves. No matter how stubborn the central bank may be, the day of
reckoning will come rather sooner than later, unless the fixed exchange rate is abandoned.

Fiscal policy under a flexible exchange regime

We know that monetary policy is autonomous when the exchange rate is flexible, so the central bank can
follow its strategy as described by the MP schedule. N ow,-as the economy moves from point A towards
point B along the MP schedule, the exchange rdlo ap.prematfss and the central bank just lets it happen.
However, the continuing exchange rate appre(.nauon increasingly hurts expo_rters and draws in imports
to the detriment of local producers. The result is Fhat the L-S' curve keeps shxftmg back to the left from its
IS’ position. In effect the exchange rate appreciation frust.rdtes. the fiscal expansion, and the government.
Eventually, the appreciation entirely offsets the fiscal expansion - say a higher level of public spending
G — through a deterioration of the current account X =27 of equal size. Demand V' = Gl + G+ X = Z
he IS curve ends up back atits initial position. The outcome is described by point
increase the GDP. . ik _
hange rates, therefore, the other side oi: the coin of monetary policy autonomy
ent to carry out an effective fiscal policy, in the sense that it affects the level
. : ‘he producers that sell goods and services to the governments,
of activity. A fiscal EXPaHSIOTl ng ‘ﬂfj Ssee;hthgir taxes reduced, but the resulting appreciation will hurt
including civil servants, or ¢ ;23 with foreigners for exports and imports. _ :
domestic producers SRR ife, things are more nuanced. The IS schedule can be shifted, to the right
This is the theory. Lnlreal li 18;;0 th(; loft in the case of a contraction. The exchange rate will respond
in the case of an expansion an¢ nd imports will take time to take hold because it is often the case that
S ioucalsnpads O il nd their foreigm customers tend to be stable, at least for a while. In the
relationships between producers 4 Jtic producers may even cut prices to shield their competitiveness from
case of a fiscal expansion, thfe do_mn-ab ( jlﬁ* increases, P decreases and the real exchange rate EP/P* remains
a nominal exchange rate appr ec’a%‘;?:el;; may do the same in the case of a fiscal contraction that results in
unchanged). Similarly, forelgn pl;:;h ange rate (B decreases, P* decreases and EP/P* remains unchanged).
a depreciation of the domes?::s eand no producer can durably cut into profitability. Th_e upshot is that the
But cutting prices hurts E:gult i ut the effect will be gradually eroded. This can last a year or
IS schedule will move, 0

ill respond, b
two, not much more.

remains unchanged and t
A: fiscal policy has failed to
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13.5.2 Monetary policy

We now look at monetary policy. To recall, the central bank 1s presumed to set the interest rate s
as to stabilize GDP. It raises the interest rate when GDP increases and lOWers it when GDP declines, a5
represented by the MP schedule. In that sense, MP is representing monetary policy, and that is it. In this
section we examine what happens when the central bank changes its preferences, for example by being more
expansionary. This is represented in Figure 13.15. Starting from point A, the MEschedul S hilts SO ar;
along MP’, at any level of GDP, the central bank chooses a lower interest rate to boost consumption C ang
productive investment /. To do so, it makes money more abundant.

Figure 13.15 Monetary policy
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Monetary policy under a fixed exchange regime

We already know the result: because the central bank is committed to the exchange rate peg, it is unable to
carry out an autonomous monetary policy. As already noted, the MP schedule is il‘l‘elevam’The mard
will remain at point A. To see why, imagine that the economy moves to point B on the ne“; schedule MP.
The interest rate is below the IRP schedule, so capital flies out, which depreciates the exchan ge rate.
The central bank must intervene on the foreign exchange market and buy its own curr ency to support s
value. On the one hand, it creates money on the domestic financial market; on the other hand, it buys it
back on the foreign exchange market. When the amounts of money created and bought back are‘ the same,
there is no change in the money supply and the interest rate remains at the IRP level. Put differently, the
central bank tries to lower the interest rate but must bring it back up to stem capital o.ut.fl ows and support
the exchange rate parity. Graphically, the MP schedule must always move to pass through the intersection
of the IS and IRP schedules.

The question is why the central bank is trying to do so. It may want to escape the impossible trinity
principle, which is impossible, All that it achieves is to spend some of its foreign exchange reserves when it
faces the financial markets’ reaction. The capital flight is instantaneous and massive, and so are the foreign
exchange reserve losses.

A devaluation

There is one possibility, though. The exchange rate is fixed at some level, for example 0.134 € for 1 Danish
kroner. The central bank of Denmark unexpectedly may decide to change this parity — which it has not
done for 20 years! — and devalue the exchange rate to, say, 0.12€.° If the markets believe that this new parity
will be kept for another 20 years, dep = 0, as before the devaluation. Since the foreign interest rate




A :
Applications: ma .
~ 1> Macroeconomic policies and the exchange rate
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has made Danish products cheaper abroad and o
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g is not the end of the story, though. The devaluation
'In products more expensive at home. Exports rise and
similar to a fiscal expansion, depicted in Figure 13 11“4(‘8“(' goods ¥ = C + [ + G + X — Z The situation is
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Monetary policy under a flexible exchan

S¢e rate regime
We now return to Fi 9Q1F ;
gure 13.15. At point B, along the new MP schedule, the exchange rate is depreciating.

E;ocr‘zn;;glgz::g g—fi éﬁisgilstrth;a dePf”eciation any more. The depI‘E"CianJ'Z}II boosts exports and reduces
Gconomy moves from B to 0 4 proc u.(?tb increases and the fS curve shifts rlghtwarr‘is (not shown). _AS the
e tion reached Tl,} 1e cenl.l.al bank reacts accorldlng to MP and raises .t,he interest rate. 'Thls goes
e 0 Eilvel 1e e§133n51011al"g .n'mner.ar!..] policy succeeds in increasing GDP as the [S schedule
211 untt-i It passes through the intersection of the MP and IRP schedules. The exchange rate
depreciation occurs instantly as financial markets react to the central bank action. Exports and imports
respond slowly for the reasons explained in Section 13.5.1. It may take up to two years for the IS curve to
reach its new position. l |
Once again, the impossibility trinity principle is respected. Monetary policy autonomy is safeguarded
under a flexible exchange rate regime. However, note the subtlety of the result: monetary policy does not
operate through the interest rate, it works through the exchange rate. Exactly as in the case of a devaluation
of a fixed exchange rate, monetary policy becomes exchange rate policy.

Graphical summary

Figure 13.16 provides a summary of how the [S-MP-IRP framework is adapted to the exchange rate regime.
Under a fixed exchange rate regime, the loss of monetary policy autonomy means that the MP schedule
is irrelevant. The economy is described by the IS and /RP schedules. Above the IRP line, capital flows in
and the central bank defends its parity by buying foreign currency with domestic currency. The increase
in domestic money supply amounts to an expansionary policy, and the implicit MP schedule moves until
it meets the IS and IRP schedules. Below the /RP line, the central bank resists a depreciation by buying
domestic currency with its reserves of foreign currency. This means that the domestic currency is becoming

scarce and the implicit MP schedule shifts to the left.

Figure 13.16 Exchange rate regimes: a summary
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Under a flexible exchange rate regime, exchange rate movements affect competitiveness and the /§

= aQ et s N H]
schedule shifts accordingly. The economy is described by the MP and IRP schedules. Above the [RP line,
the currency appreciates and the loss in competitiveness shifts the IS schedule to the left. Below the IRp

line, the currency depreciates as capital flows out, which boosts competitiveness and shifts the IS schedule
to the right.

13.5.3 Exchange rate determination

The IS-MP-IRP framework can also be seen as a way of understanding exchange rate movements.
The exchange rate appreciates when the IS and MP schedules intersect above the IRP line; it depreciates
when the IS and MP schedules intersect below the IRP line. ;

One way to illustrate this observation is to ask what happens when the foreign central bank, for ts own
reasons, raises its interest rate from i* to i assuming that dep remains zero. The result Is the upward shift
of the IRP line to IRP' in Figure 13.17, starting from point A. Note that we assume that the foreign country
is ‘the world’ or a very large country that has the autonomy to carry out its monetary policy, an issue to
which we return in subsequent chapters. Point A now lies below the new IRP’ line. Capital flies out and the
exchange rate depreciates under a flexible exchange rate regime. World demand for our goods increases
and the IS curve starts shifting to the right. The depreciation will go on until the IS curve has moved to
IS’ and the economy has reached point B, which takes a year or two to happen, as explained above.

When the exchange rate is fixed, the central bank resists the depreciation pressure by intervening on the
foreign exchange market. As it buys back its own currency, the money supply shrinks and the MP schedule
moves up until it goes through point B. In effect, the domestic central bank is forced to adopt the restrictive
stance of the foreign central bank, which results in a decline of GDP and a higher domestic interest rate.

Figure 13.17 Foreign monetary policy
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13.6 Summary

This chapter has presented the traditional closed economy macroeconomic framework IS-MP, which
allows us to analyse the interaction between the good market and the financial market. This framework
offers a very effective and influential first cut to understand business cycles — fluctuation in the level of
activity as measured by GDP —and the behaviour of the interest rate,

Next, we have seen how to account for trade and financial openness. When a country is fully integrated
in global financial markets, the implications are drastic. The domestic interest rate is tightly linked to the
‘world’ interest rate, taking into account the expected change in exchange rate, This is captured by
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The .mlpossible trinity principle reveals crucially important implications for monetary and exchange
rate policy strategies. It asserts that governments must make coherent choices regarding the exchange rate
regime, the use of monetary policy and the capital mobility regime. An important implication is that, when
capital is free to Move, a central bank cannot control simultaneously the interest and the exchange rates.

The IS-LM-IRP framework is a powerful instrument. It allows us to understand how monetary and fiscal
policies operate under different exchange regimes. In line with the impossible trinity principle, it shows that
fiscal policy is effective when the exchange rate is fixed but its effects are entirely offset by exchange S
changes in the flexible regime. Conversely, monetary policy is ineffective under a fixed exchange regime
and operative under a flexible exchange regime. _

Url:der a fixed exchange rate regime, the situation is always explained by the inter.sectmn gf the L? and
IRP schedules; the loss of monetary policy autonomy means that the MP s_chedule r_q.hlf’rs pasm;;ly. I&r}tj;
a flexible exchange rate regime, the situation is always explaineﬂ bq the intersection (_)f the / s :Im i
schedules; the exchange rate movements shift the IS schedule until it goes through the intersection o
e dules. i 1easure of a country’s external competitiveness. It combines the r.lomiflal
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6 Using the IS-MP-IRP framework, examine the case when fiscal and monetary policies are jointly
made expansionary.

7" Drawing on your results in the previous question, characterize the differences between the fixed
and flexible exchange rate regimes: which policies work and which do not?
A standard speculation strategy consists of borrowing in the home country, investing abroad and

selling the proceeds from the foreign investment to pay back the original loan. Detennine" when
this strategy is profitable. Explain why it helps to re-establish the interest rate parity condition.
Use the IS-MP-IRP framework to examine the effects when the markets expect the exchange
rate to appreciate, so that dep, which was zero, becomes negative. Study the situation under both
exchange rate regimes.

10 Does PPP imply that the inflation rate must be the same in every country under fixed exchange

% rate arrangements?

Essay questions

The real, not the nominal, exchange rate is what matters for the real side of the economy.

Why don'’t central banks attempt to control the real rather the nominal exchange rate?

It is often believed that a peg encourages residents (households, firms, banks) to borrow

in a foreign currency. Then, if the exchange rate is devalued, many residents face the risk of

bankruptcy. Explain and comment.

3 The Eurozone crisis has resulted in very different interest rates being applied in different countries,
as exemplified by the case in Greece (Figure 13.9). Explain how this has reduced the ECB's ability

to conduct monetary policy.

4 Argue why it may be preferable to adopt a fixed exchange rate regime. Now make the argument
in defence of a floating exchange rate.

5 In the aftermath of the financial crisis, the exchange rates of Poland, Sweden and the UK have
depreciated sharply (by some 20 per cent or more) relative to the euro. These countries are

members of the Single Market but not of the monetary union. Discuss the likely effects on these
countries and on the Eurozone countries.

References and further reading

Further reading: the aficionado’s corner

Purchasing power parity is one of the oldest regularities detected by economists, traced back to the sixteenth century
and much studied ever since. A classic review of its various incarnations (absolute PPP, relative PPP) and of the
evidence is: '

Rogoff, K. (1996) "The purchasing power parity puzzle', Journal of Economic Literature, 34(2): 647-68.

The interest rate parity condition also has a long history. While its logic is strong, ‘proving’ this condition is much
more difficult because it deals with expectations and everyone is entitled to their own views. There is no such thing
as the ‘expectation of the markets', A large empirical literature has been and still is grappling with the issue. It has
become increasingly technical. A good update is:

Lothian, J.R. and L. Wu (2011) ‘Uncovered interest-rate parity over the past two centuries’, Journal of International
Money and Finance, 30(3): 448-73.

The impossible trinity comes under a variety of names such as the unholy trinity, the policy trilemma or the triangle
of impossibility. It was made clear by Robert Mundell in his classic development of what has come to be called the
Mundell-Fleming model. This link is described in detail in:

Burda, M. and C. Wyplosz (2013) Macroeconomies: A European Text, 6th edition, Oxford University Press, Oxford.
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Annex: Various exchange rate regimes

So far we have mentioned just two exchange rate regimes: fixed and flexible. In practice, exchange rate
regimes come in all sorts of shapes and forms. Except when the exchange rate is _freely floating, al|
other regimes require choosing a foreign currency to peg. The main anchors have traditlonallg been the US
dollar and the Deutschmark, the latter now replaced by the euro. This section reviews the various possible
arrangements, ranging from full flexibility to full rigidity.

Free floating

The simplest regime is when the monetary authorities decline any responsibility for the exchange rate.
The rate is then freely determined by the markets and can fluctuate by any amount at any moment. We have
already noted (Section 13.3.3) that most developed countries let their exchange rate float freely because
they want to conduct autonomous monetary policies and to put their central bank in charge of inflation.

Managed floating

In small and open economies, the authorities are often concerned that a free float results in excessive
exchange rate volatility, a pattern sometimes called ‘fear of floating’. At the same time, for reasons that
will become clear below, they may not want to commit themselves to a particular exchange rate; this is
‘fear of fixing’. What they desire is to intervene on the exchange markets from time to time, as they see
fit. They operate a managed float, sometimes called a dirty float, which is a halfway house between a free
float and a peg. Central banks buy their own currency when they consider it too weak, and sell it when
they see it as too strong, but they refrain from pursuing any particular exchange rate target. They are not
making any explicit commitment but they are occasionally present on foreign exchange markets with the
aim of smoothing short-term movements. This strategy cannot always be distinguished from a free float.

European countries that manage their exchange rates to some degree include the Czech Republic, Hungary,
Poland and Romania.

Fixed exchange rates or target zones

In a fixed exchange rate regime, the authorities declare an official parity vis-a-vis another currency,
chiefly the US dollar or the euro, sometimes vis-a-vis a basket of several currencies. The arrangement
normally specifies margins of fluctuation around the central parity, hence the qualification as a target zone.
The wider is the band of fluctuation, the closer is the regime to a free float or a managed float.
Practically, the central bank must intervene — and lose policy autonomy — when the exchange rate moves
towards the edges of the target zone, but it can also intervene at any time it wishes, even if the exchange
rate is well within its band of fluctuation. The main advantage is that the knowledge that the central bank
will intervene for sure as the exchange rate moves towards the margins leads traders to become prudent
when this is the case, which has a stabilizing effect — unless they believe that the central bank will not
be willing to intervene strongly enough, in which case a speculative attack may occur.

It is understood that the central parity may be infrequently changed, a procedure called realignment.
The realignment option is useful when dealing with serious disturbances. It is also needed when domestic
inflation durably exceeds that of the anchor currency, which erodes external CompetitiVEIIGSS.m

191f inflation is higher than abroad, P rises faster than P and P/P* increases. When the nominal exchange rate £ is fixed, the

real exchange rate EP/P* appreciates. In order to restore competitiveness and lower the real exchange rate, the country must
depreciate the nominal rate, i.e. reduce £ .
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A monetary union is very similar since countries that decide to share the same currency giye up
national monetary policy. The difference between a currency board and a monetary union is that, in
former, monetary policy is carried out by a foreign central bank, which only cares about its own country,
while the common central bank of the latter cares about all member countries. In addition to Europe,
francophone Africa and some Caribbean islands have formed monetary unions, as described in Box Al3.1.

Box A13.1  Existing monetary unions

In Ai'riga, the CFA zone was created when the former French colonies gained independence in the
1960s." It includes two unions: the West African Economic and Monetary Union (Benin, Burkina Faso,
Cote d'lvoire, Guinea Bissau, Mali, Niger, Senegal, Togo) and the Central African Economic and
Monetary Union (Cameroon, Central African Republic, Chad, Democratic Republic of Congo, Equatorial
Guinea, Gabon). These countries never created their own currencies (Mali and Equatorial Guinea did,
until they joined the CFA zone in 1985). The two monetary unions are formally independent of each
other and each has its own central bank, yet both pegged their currency to the French franc at the same
rate, and both devalued just once, by 50 per cent in 1994. They have been pegged to the euro since 1999.
The arrangement is special, a legacy of colonial times and based on a guarantee by France, butit is a
true, modern monetary union. Belgium and Luxembourg formed a monetary union until they joined the
euro area.

The East Caribbean Common Market (Antigua and Barbuda, Dominica, Grenada, St Kitts and Nevis,
St Lucia, and St Vincent-and the Grenadines) forms a monetary union. These are small islands that can
hardly be compared to the European monetary union.

Brunei and Singapore also form a currency union.

Other countries have unilaterally adopted a foreign currency. This is the case of Kiribati, Nauru
and Tuvalu, which use the Australian dollar; Lesotho, Namibia and Swaziland, which use the South
African rand; and the Bahamas, Liberia, the Marshall Islands, Micronesia, Palau and Panama, which
have adopted the US dollar. Since 2001, Ecuador, San Salvador and Zimbabwe have also adopted the
US dollar. In Europe, Monaco uses the French franc (now the euro), Liechtenstein the Swiss franc, and
San Marino the Italian lira (now the euro). These are not true monetary unions, since the centre country
is not committed to taking into account the interests and viewpoints of its ‘satellites’, and actually

L never does. J

2 The term CFA comes from the old colonial French designation 'Comptoir Frangais d'Afrique’. The western Africa CFA means
Communauté financiere d'Afrique (Financial Community of Africa), while the central Africa version means Coopération
Sinanciére en Afrique centrale (Financial Cooperation in Central Africa).






