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Int roduction 

Since t he end of the Bretton Wood s  fix ed exc hang e r at e  system i n  

1971 , most m aj or exc hang e  r at e s  h ave be en allowed to f loat with 

g reater or le sser f r eedom. Whi le some h ave claimed clear 

t heoretical advantages for a f loati ng sys tem [ see eg Friedman 

(1 95 3 ) ] ,  one disadvan tage i s  that rates someti mes seem to chang e 

d ramati c al l y  f rom o ne period to the nex t witho ut r e g ar d  f or p r e vai ling 

und er lying economic conditi on s . The se c hang es are often asc ribed 

to changed pe r ceptions o f  the fut u r e  path of economic v ari able s , 

maki ng ex c hang e r a te s  susceptible to r umour and g en er a l  economic 

speculation . Thus , whi le a f loati ng r ate has t he  advan tag e o f  

being able to m ov e  t o  a level consi stent with c ur r ent economic 

conditions , i t  m ay a l so  mov e  i n  r espon se to a v arie t y  o f  phenomena 

not r el ated to these condition s and in doing so m ay i mpo se co st s  on 

fir ms , i nv estor s and t he i nter national economy a s  a w hol e . 

Exchange r at e s  seem g ene r ally to have been m uch mor e v ol atile than 

would be sugg ested by chang es in economic conditions , giving ri s e  to 

concer n abo ut the cost s t hus impo sed . 

Th e  objec ti ve o f  this paper i s  t o  pr e sent evidence on the l ev el o f  

exc ha ng e  r a t e  v ari abilit y  for the period 1 97 3 -1 98 2 .  A variety o f  

exc ha ng e  r a t es a nd  m easu r e s  o f  v ariability i s  consi d er e d , but no 

attempt i s  mad e to assess the e ffect s  of v ari a bi li t y .  ( The fi r st 

sec tion o f  the pape r pre se nt s  a bri e f  survey o f  the avai l ab le 

lit e r a tu r e  on t he se e f fects .) The cr eation o f  the E ur o pe a n  Monetar y 

System (EMS) and i t s  flexibl e fix ed r a te sys te m ,  t h e  ex c ha ng e  r at e  

mechani sm (ERM), i n  1 97 9  prod uced a si g ni ficant chang e in t he 

inter na tional economic s t r uctur e and t hi s  pape r attempt s  to assess 

how far exc ha ng e  r a t e  v ari abi lity has changed since t hat date . 

I Th e  e f f ec t s  o f  v ari a bi li t y: a s ur vey 

Theor etical model s p r od uce unambiguo us r e s ults for the e ffec t s  o f  

v ariabi lit y o n  o ut put a nd pri ce s  only wi th t he  h el p  o f  some s tr o ng 

r estri c ti on s  on the b eh aviour o f  trading fi r m s .  Of the t heo r e tical 
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models, those by Clark (1 97 3) and Cushman (1 98 0 ) illustrate this 

limited theoretical progress very well. The former considers a 

firm which produces goods for export only and imports no materials, 

and which maximises profits in nominal rather than real terms. 

(The firm is also assumed to be risk averse. )  This model produces 

the expected result that greater exchange rate variability increases 

risk and so reduces export volume. The model prod uced by Cushman 

is considerably more general and allows the firm to produce, raise 

finance and sell at home � abroad; and, in this case, the firm 

maximises real profits. The results of an increase in var iability 

on exports are ambiguous in this more realistic model. 

The models considered above ignore two forms of possible correlations 

between the exchange rate and other variables. First ly, it may be 

correlated with variables such as interest rates, prices and national 

incomes, with the result that higher exchange rate variability may 

be offset by reduced variability in (for example) domestic interest 

rates. A particular example of this, and one which the Clark model 

fails to treat, is the possible correlation between the exchange rate 

and relative prices at home and abroad. In the extreme case of a 

per fe ctly offsetting correlation between the exchange rate and 

foreign currency export prices, 
'
variability of the nominal rate will 

have no effect in models of this type. The second correlation of 

importance is that between different bilateral exchange rates. It 

may be that a firm exporting to two countries will respond to 

variability changes in each individual rate but, if these are 

negatively correlated, total exports need not respond negatively to 

individual variability measures. Nevertheless, it is strongly 

believed by producers themselves, as well as by governments, that 

exchange rate volatility has important effects on activity - perhaps 

as much by reducing investment by increasing uncertainty as by affecting 

production from existing capital. This has led many authors to 

measure variability and to use these measures in empirical work. 

Pi got , Sweeney and Willett (1 97 5) ,  Renen (197 9) ,  Thursby and 

Thursby (1 981) and Lanyi and Suss (19 8 2) use several different 

defini tions of var iability for a var iety of per iods and currencies; 

and find that real rates are more variable than nominal rates in 

most cases. When these measures were included in equations 
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determining the overall level of trade, the results were rather 

mixed. Kenen (1 97 9 ) found that real variability measures 

were more influential than nominal ones: but that neither set 

produced a statistically significant influence. Thursby and Thu rsby 

and Blackhurst and Tumlir (1 98 0 )  found similar results. A paper by 

Abrams (1 98 0 )  included nominal variability measures and found 

significant negative effects. Justice (1 98 3 )  attempts to find 

volatility effects on the volume and price of OK exports from 1 97 3  

to 1 981 . A wide variety of short run measures of sterling 

variability seemed to have no influence on the volume of exports. 

However a broader measure based on world trade share weighted real 

effective rates of all of the major manufacturing countries exhibited 

a weak, but significant, negative effect on OK exports. The 

results for expor t prices showed somewhat stronger variability 

effects, with an increase in sterling's real variability raising 

export prices. 

A recent paper by Akhtar and Spence Hilton (1 984 ) employs an 

interesting measure of variability (they calculate variability for 

each quarter as the s tandard deviation of daily rates within the 

period) and obtains significant results. Altho1\gh their results 

are necessarily tentative, being based on �he experience of only two 

countries (the USA and west Germany) , they do uncv.e� a relationship 

between variability and trade. Attempts at the Bank of England to 

replicate these results, using the same methodology, for the OK have 

failed (see BEQB September 1 98 4 ) . 

There appears, then, to be little evidence that variability 

substantially alters the behaviour of firms engaged in international 

trade. This could be because behaviour is independent of variability, 

or because of inadequacy of the techniques employed in detecting any 

existing dependence; in view of the difficulties involved, the 

latter conclusion seems perfectly possible. 

11 Measures of Variability 

Some care is needed in the interpretation of variability measu res 

per se. we may consider any change in an exchange rate to be 

partly predictable, partly unpredictable. Both of these elements 

may impose non-zero costs on market participants and it is generally 
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assumed that fully forecastable changes impose lower costs than those 

that cannot be anticipated. We attempt to distinguish between the 

two by using variations in monthly changes (which is suggested as a 

measure of unpredicted change by the fairly common finding that the 

exchange rate follows a random walk) and variations about a time 

trend. 

Annex I. 

A brief discuss ion of appropriate measures is provided in 

Real and nominal rates 

Any measure for the effect of variability on trade should take 

account of relative prices between trading countries. The nominal 

rate scaled by an index of relative prices is termed the real rate*. 

Consider the extreme case in which only real rates matter for trade 

and one of the countries has a high inflation rate. If we now find 

that the nominal rate changes to compensate exactly for the change 

in relative prices, we will not see the real rate change and there 

will be no trade effects. Restricting our analysis to nominal 

rates would be misleading in this case, since variability 

would appear high. Equally, if the nominal rate is restricted by a 

fixed exchange rate system, such compensatory changes will not be 

possible and the system could be the cause of a rise in the variance 

of real rates, while giving the appearance of success due to the 

lower nominal variability. 

For completeness, we report results using both real and nominal 

rates. The mathemat ical der i vat ion of each measure is given in Annex II . 

III Official Responses to exchange rate variability 

The level of the exchange rate may be considered as consisting of 

two separate components. Firstly, there is a quasi equilibrium 

level reflecting such factors as relative production costs and 

prices in the two countries. In the long run, this is the level at 

which the current account and flows of structural capital will be in 

equilibrium at some suitable level of high employment. This rate 

may reasonably be assumed to change smoothly and slowly over time. 

Secondly, there is a more volatile component arising from the nature 

* We use consumer price indices. See Annex IV. 
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of the market for foreign exchange. This market adjusts quickly to 

· news- whether this concerns changes in the equilibrium rate, other 

economic conditions, policy changes or simply changes in the way 

expectations concerning future exchange rates are formed. Since 

this news contains a high proportion of spurious information that 

will be contradicted at a later date, the exchange rate may change 

frequently without any regard for actual changes in the equilibrium 

rate. A fixed exchange rate is prevented from responding to 

changes in either the equilibrium rate or the determinants of the 

second more volatile component by intervention. Furthermore, if it 

is not fixed at the equilibrium rate, it will require persistent 

support in the form of exchange market intervention, from one or 

both of the two central banks involved. The main aim of a fixed 

rate system is to reduce variability. Here, however, there is an 

obvious problem in that, while there may be a degree of success in 

eradicating variability due to short-term news effects, any changes 

in the equilibrium rate away from the current fixed level will 

require the latter to be maintained by intervention. If this 

equilibrium change persists, a change in the fixed rate will be 

required which may itself be the cause of disruption both inside 

financial markets and in the economy as a whole. If the system is 

to operate smoothly, some solution to the problem of underlyin� 

exchange rate changes must be found. 

One possibility is to allow for changes in the equilibrium rate by 

adjusting the fixed parity when or soon after they occur; but this 

possibility can give rise to speculative attacks on the parity. 

The second, and rather more long-term solution, is to reduce the 

variability of the equilibrium rate per se. The major cause of 

changes in this rate is divergences between economic conditions at 

home and abroad. Since many of these conditions are influenced 

directly or indirectly by economic policy, stability could be 

enhanced by a degree of co-ordination between policies in the 

countr ies concerned. But even in the extreme case of complete 

policy harmonisation, changes in tastes or technology would still 

lead to changes in the equilibrium rate. 

These factors were an influence in the demise of the B retton Woods 

fixed rate system and the European · snake-. The EMS, however, 
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explicitly contains a political element. Participating countries 

are required to set their parity rates co-operatively and 

simultaneously and to endeavour to bring about some degree of 

economic policy co-ordination. The aim of the EMS is not to 
stabilise exchange rates solely by intervention, but also to 

promote the multilateral co-ordination of policy that may then 

permit whatever joint policies are chosen to function as efficiently 

as possible. In these circumstances, fixed (but adjustable) 

exchange rates act as: 

(i) A guide to policy makers wishing to pursue policies consistent 
with their neighbours'. 

(ii) A constraint upon those who might be tempted to -go it alone· 
for short periods. 

(iii) Even in the absence of full co-operation, a source of reduced 
uncertainty leading hopefully to greater international trade. 

IV The European Monetary System 

The desire for some form of political and economic unity among the 

countries of Europe led, in 1969, to the Report of the Werner 

Committee, which called for the establishment of a complete European 

Monetary Union (EMU) by 1980. This entailed a system of irrevocably 

fixed exchange rates and free convertibility of currencie s within 

the EEC. Although this target date was officially abandoned in 

December 197 4, the motivation behind it remained. While the EMS is 

not therefore a direct result of the Werner Report, it is seen in 

many areas as a step towards EMU .  

The framework of the EMS was established in the European Council 

Resolution of 5 December 1978, and was put into practice with the 

Central B ank Agreement (CBA) on 13 March 1979. A substantial part 

of the CBA lays down ·principles· rather than rules reflecting the 

intention that the EMS should be allowed to develop over time. 

This is, of course, consistent with the evolution of general economic 

co-ordination towards eventual EMU. 

At the heart of the EMS is the Exchange Rate Mechanism. 'Dlat these two 

institutions are not sy nonymous is illustrated by the fact that the 
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UK is a member of the EMS but not the ERM .  All other EEC members 

are participants in both schemes except for Greece which entered the 

EEC on 1 January 1981 and has not y et joined either. 

The ERM is essentially a fixed rate system which permits central 

rate changes to be negotiated by all EMS members jointly. In this 

way, the system makes some allowance for changes in equilibrium 

rates. Furthermore, when it becomes apparent that a particular 

currency is under pressure, there is a presumption that the 

authorities concerned will take appropriate action in the form of 

exchange market intervention and domestic policy changes. It is 

hoped that these domestic responses will reduce the variability of 

equilibrium against short run variability. 

the mechanics of the ERM ,  see BEQB (1979 ). 

For a description of 

A useful description of the parity changes since the creation of the 

EMS is given in Ungerer, Evans and Nyberg (1983). 

v Other Influences on variability 

Although the creation of the EMS marked a significant change in 

international economic conditions, two other changes which occurred 

at much the same time make it difficult to draw conclusions as to 

the effects of the EMS in isolation. 

Oil Price changes - OPEC 1 1  

The second round of oil price increases, starting with an official 

price rise on 1 April 1979, will have had substantial effects on 

world financial markets. Further increases led to a total increase 

in the price of oil of 102% in just over a y ear. In proportional 

terms, this was considerably smaller than the 300% increase of OPEC I 

in 1973/74; but both price rises represented a rise in the OECD 

oil bill of approximately 2% of OECD GNP. 

The consequences of this rise in the real oil price differed between 

countries in both short and medium terms. The impact effects would 

clearly depend on the relative importance of imported oil in each 

country, while the reactions to these effects, whether in terms of 

private sector adjustments or government policy responses, would 
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g r e atl y i nfl uence the m ed ium ter m  e f fect s . S ince the se ind uced 

c ha ng es d i f f er ed be t ween count r ie s, t he r e  w ill have been d i fferent i al 

p r e ss u r e s on exc ha ng e  r a t es . 

W e  would ex pec t, t he r e for e, that the s harp r i se i n  the p r i ce o f  o il 

would have c a us ed  a n  inc r e a se i n  the v ar iab il ity o f  ex cha ng e  r a tes 

by ind uc i ng d if fe r en t  e conom ic e ffec t s  in the m aj or coun t r ie s . I t  

sho uld be no ted t hat a s i m il ar ser i e s  of e f fects w ill have been 

i n i t i t ated by OPEC I .  

U S  M onetar y Pol icy 

One o f  t he p rox im ate c auses of ex chang e r ate v ar i ab il it y  is v ar i abl e  

i nt e r e st r at es . V ar iabl e inter e st r at e s  in the U n i t ed  S tates can 

be ex pected to l ead to $ U S  ex chang e r ates i n  the m ai n, b ut also to 

v ar i abl e r at e s  b et wee n  o th er c ur r enc ie s .  

I n  Oc tober 1979 , the U S  int r od uced a form o f  m onetar y b ase control 

w hi ch l ed  to s ig n i f i c an tl y  mo r e  v ar i ab il ity i n  (U S) in terest r a te s. 

B y  e a rl y  No v emb e r  1979, the Feder al Fund s r ate was 4% abo ve its 

m id-September l evel. A fur ther round of inte r e st r ate r is e s  

occ ur r ed a fter s tr icter m on et a r y control s  w er e  introduc ed i n  Mar ch 

1980, the Fed Fund s r a te r eac hi ng 20% b y  m id-Apr il. B y  m id-M ay, 

i n fl a t ionar y ex pectat ions and t he m on eta r y  r estr iction s  had e a sed, 

w i t h  the r esul t  that the r ate was down to an aver ag e of 12. 7% for Q2 

1980. These h ig h  a nd var i abl e U S  inter e st r at e s  c a n  rea sonabl y  b e  

ex pe c te d  to h ave caused an i nc re ase i n  ex c ha ng e  r at e  v ar i ab il i t y .  
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Tabl e  g ives t h e  v ar i ance of t h e  level and of t h e  chang e in the 10 

major r ates invol v ing the five chief c ur r en c i e s  us i ng mon thl y dat a for 

a n umber of s ub pe r iod s .  The second i s  g r aphed i n  Cha r t s  1 to 10. 

The yea r s  are cho sen so t hat the y co i nc ide w i t h  the creat ion of t he  

EMS , e g  1978-1979 r epresents 1978 Apr il t o  1979 M ar ch a nd  i s  r ecor d ed  

a s  1978 i n  t h e  char t s . In add it ion , agg regate v ar i a b il it y  be for e 

EMS (1973-1979) and a fter (1979-1982) ar e  pr esented . Not surpr i singl y, 

strong g ener al concl us i on s concern ing t r e nd s in v ar i a b il i t y  ar e d i f f i c ult 

to f ind . Ho wever , some loc al i sed r esul t s  ar e o f  inte r e s t . 

The most st abl e  r ate over the pe r iod was t he OM/ FF w i t h  con s i stentl y  

low var iabil it y  b y  e i ther measure i n  all year s .  Th i s  r a te w as par t 

o f  the wsn a kew sy stem for m uch o f  the pr e-EMS pe r iod . The OM was a 

member from 1972 to 1979, while t he FF was a memb e r  f or 1972-74 and 

J ul y  1975 to M ar ch 1976 .  In terms of the v ar iance of i t s  r at e  of 

chang e ,  it was the most stabl e  r ate befor e and a ft e r  the creat ion of 

t he EMS and t h i s  v ar i ance showed a s ig n i f icant* fall be t ween t he se 

pe r iod s .  It i s  fa i rl y  cl ear , however , that th i s  r ate was becom ing 

mor e stabl e  d ur i ng the pr e-EMS pe r i od and the c ha ng e  in v ar i a b il ity 

between 1973-1974 and 1978-1979 i s  al so stat i s t i c all y s ig n i f icant . 

Bo th measures show t hat stab il ity i s  h i g hest i n  the f i r st y ea r  of 

the EMS but that t he r ate has become mor e un st abl e  s i nc e  the n . 

The £/$US rate has al so been r el at ivel y  stabl e  but has become l e s s  

s o  d ur i ng the sample per iod a s  measured b y  monthl y c hang es . The 

r ise i n  v ar i abil ity between the two sub per iod s i s  not s tat i st icall y 

si g ni f i c an t , al though the r esults for the two end po i nt s  do d i f fe r  

s i g n i f icantl y .  Ag ai nst the OM , st erl ing prod uce s m arkedl y d i f f er ent 

r esults . In ter m s  o f  t he l ev el s  v ariance measure , t he r e  has been a 

s ubst ant i al f all i n  v ar i a b il it y .  Thi s i s  because sterl ing fel l 

ag ainst the OM al ong a t r e nd from 1973 to 1976: whe n  al lowance i s  

mad e for th i s  t r e nd i n  the second measur e ,  we f i nd a n  ins i gn i f icant 

chang e  in v ar iabil it y .  The two year s ,  1977. 4 to 1979.3, wer e 

par t ic ular y st abl e  but t he f ir st two year s o f  the EMS wer e co ns i d e r abl y 

mor e v ar i a bl e . Ag a i n , i t  seem s that t he OM was becom ing mor e 

s tabl e  i n  the pre -EMS pe r iod ,  al thoug h th is c oncl us ion r e s t s  o n  the 

* See Annex Ill . 
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TABLE 1 

VARIANCE OF NOMINAL RATES 

£/$ £/OM $/OM £/FF 
( a) ( b )  ( a) ( b )  ( a) ( b )  ( a) (b) 

1973- 197 4 1.73 0.57 3.75 1.76 3.97 2.67 1.89 1.3 
197 4- 1975 0.29 0. 18 1.80 0.36 2.58 0.73 3.03 0.3 
1975- 1976 3.60 0. 48 1.37 1.03 1.97 1.06 0.66 0.8 
1976- 1977 1. 47 0.86 4. 47 1.25 1. 1 1  0.27 0.6 4  0.8 
1977- 1978 2.34 0.6 1 0.60 0.55 3.27 0.36 1.07 0.8 
1978- 1979 2.07 1. 13 0.5 1  0.55 3.57 2.50 0.30 0.2 
1979- 1980 1. 43 1.36 1. 42 1.00 1.67 1. 4 1  1.22 0.8 
1980- 198 1 0.90 1. 06 4.56 1.75 5.30 1.38 4. 43 1.1 
198 1- 1982 3. 18 1.2 1 2.29 0.73 1.39 1.02 1.26 0.9 

1973 • 1 - 1  979 • 3 18.80 0.70 42. 49 0.90 13.22 1.32 13.68 
1979 . 4- 1982. 12 15 .93 1.05 4.77 1. 1 1  18.5 1 1. 1 4  8.9 1 

$/FF OM/FF £/ym $ /ym 
( a) ( b )  ( a) ( b) ( a) ( b )  ( a) (b) 

1973- 197 4 4.55 2. 16 2. 13 0.6 1  0. 42 0.52 1.66 0. 9 
197 4- 1975 3.30 0.52 1.06 0.68 0.30 0.30 0.80 0.4 
1975- 1976 2. 12 1.02 0.50 0.37 2.33 0. 4 4  0.2 1  0.0 
1976- 1977 0.60 0. 1 4  3.03 0. 40 2. 49 0.70 0.5 4  0.1 
1977- 1978 0.57 0.22 1.27 0.3 4  1. 46 1.35 4.88 0.6 
1978- 1979 1.6 4  1.97 0.70 0.22 2.77 1. 13 4.72 3.0 
1979- 1980 1.22 1.07 0.06 0.06 5.90 1.60 3. 43 0.8 
1980- 198 1 5.65 1. 15 0.08 0. 1 1  2. 40 0.92 2. 1 4  1.2 
198 1- 1982 2.06 0.88 1. 17 0.20 1. 19 0.93 1.82 1.7 

1973. 1- 1979 .3 4.04 1. 10 12.57 0. 43 45 96 0.80 2 1. 15 1.0 

1979 . 4- 1982. 12 38. 4 1  1. 19 4.99 0. 18 9.03 1.58 5. 48 1.6 

OM/YEN FF /YEN 
( a) ( b )  ( a) ( b )  

1973- 197 4 2.90 1.75 1.38 1. 12 

197 4- 1975 2.66 0.6 1 4.76 0.58 

1975- 1976 1.07 0.9 1  1.28 0.96 

1976- 1977 0. 73 0. 42 1.86 0.25 

1977- 1978 0.57 0.7 4  2.27 0.30 

1978- 1979 3.36 1.28 1.89 0. 79 

1979- 1980 6.82 2.09 6.06 1.6 4  

1980- 198 1 12.05 1.72 12 .2 1 1.27 

198 1- 1982 0.88 1.32 0.82 1.35 

1 973 • 1- 1 979 .3 5.63 0.9 1 19. 05 0.69 

1979 . 4- 1982. 12 15 .53 1.56 28.23 1. 43 

( a) V ar i ance of exc hange r ate 
( b) V ar i a nc e  o f  mon thly change of exc hange r ate 

Year s b eg in in Ap r il a nd end i n  Mar c h  
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h i g h  var i ance of t he f ir st year 1 97 3-1 974 . The sam e  is tr ue f or 

the £/FF and , al though v ar i ab i l i ty a s  m easu red by the m onth l y chang es 

incr eases r ather m or e  f or th i s  r ate af ter t he appea rance of t he EMS , 

the chang e i s  no t signif icant . Ag ainst th e yen , however , st e r l ing 

a ppea r s  t o  have been becom ing more v ar i able ( th e  r e s u l t  in colum n 

( a) i s  again d ue to a tr end i n  the d at a )  • To the exte n t  th at w e  

can d raw any concl us i on s a s  t o  v ar iabi l it y  t r end s f r om c har t 4 ,  i t  

would appear t hat the i ncr ease s lowed down f rom 1 980 . 

All f our SUS rates show a s har p r is e  in v ar i ab i l it y  d ur i ng the 

1 97 8- 1 97 9  per iod . Ag a i n st the OM and FF , the S US seem s  t o  have 

bee n s t ab i l is i ng pr ior t o  that y ea r . The S US/Yen v ar i ab i l it y  a s  

shown i n  Cha r t  7 appear s to have been on an upw ar d  t r e nd s i nce 1 97 5  

with a shar p one year inter r upt ion i n  1 97 8-1 97 9 .  

The yen h a s  been t he m ost v ar i able cur r ency i n  th i s  g ro up  s ince t he 

EMS was f ounded , but , in the pre-EMS pe r iod , d i splayed no clea r  

cha r ac te r i s t i c s  beyond those al r e ad y noted . 

( i i ) Real b i l at er a l  r a te s  - Table 2 

The v ar i ance of e xc hang e rate level s m easure shows su bst ant i a l  

d iff e r enc es bet ween r eal a n d  nom inal r esu lts . Th i s  i s  l ar gely d ue 

to t h e  fact th at the t r end beh av iour of r eal and nom inal r at e s  

d iff e r s ,  i e  t he r eal r at e s  were g ener a lly le ss v ar i able , sugg est i ng 

that r elat i ve p r ice t r end s wer e  of fset t i ng nom inal r at e  t rend s .  

Thi s  i s  not tr ue i n  ever y ca se , however , a n d , in par t i c ular , the 

nom inal £/OM was less v ar i a bl e  th an t he r ea l  r ate i n  the EMS pe r iod . 

The r e su lts for r eal m on th ly changes ar e alm ost ex ac t ly the s am e  a s  

i n  the nom inal cases , with o n e  except ion . The v ar i ance o f  the r ea l  

£/ FF r a t e  m oves ann ually i n  oppo s i t e  d ir ec t i on s  to the nom inal r at e  

var i ance s ince the EMS w as set u p .  Ov er all , t h e  im pr e s s ion i s  

that the r e al r at e s  ar e s l i g ht l y  � v ar i able than the nom ina l  

one s w ith notabl e except i on s  be ing the OM/Y en i n  197 4-1975, 1976-1977 

and 1 981-1 98 2 .  In e i g ht of the ten b i l at e r a l  r a tes , real v ar i a b i l it y  

was g r eater af t e r  t he commencem ent of t he EMS . 



1 2  

TABLE 2 
VARI ANCE OF REAL RATES 

£/$ £/DM $ /DM £/FF 
( a )  ( b )  ( a )  ( b) ( a )  ( b )  ( a )  ( b )  

1 97 3 -1 97 4  1 . 38 0 .7 2  3 . 27 1. 8 6  3. 88 2.71 2.1 9 1 . 4 3  
1 97 4-1 97 5  1. 33 0 . 5 4 0 . 4 2 0 . 2 8 2. 27 0. 86 1. 8 0  0.57 
1 97 5-1 97 6  1 .  38 0.7 3  0 .7 7  1 .1 0  2 .7 0  1. 2 5  0 . 2 5 0. 60 
1 97 6-1 977 1 .  20 0 . 8 2 1 .  99 1 .  21 0 .71 0 . 2 5 1. 1 8  0 . 8 2  
1 977-1 97 8  2 . 58 0 . 6 3 0. 55 0 . 57 2 . 4 5 0. 38 0 . 94 0. 88 
1 97 8-1 97 9 1 . 84 1 . 0 4 0 . 51 0 . 5 5 1 . 9 3 2 . 41 0. 3 4  0 . 27 
1 97 9-1 98 0  2 . 51 1 .  79 3.1 0 1 . 3 3 1 . 46 1 . 47 1 . 8 5 1 . 2 3  
1 9 8 0-1 981 0 . 96 1. 2 9  5 . 99 1 . 60 7 . 3 8 1 . 3 4 3. 2 3  0 . 9 6 
1 981 -1 98 2  3. 38 . 1. 41 1. 7 4  0. 86 1. 4 4  1. 0 3  1. 89 1 .17  

1 97 3 .1-1 97 9 . 3  4. 91 0 .7 2  2 . 87 0. 9 2  5. 8 4  1. 36 1 . 87 0 .7 4  
1 97 9. 4 -1 98 2.12 1 2 . 4 4 1 .  2 9  14.24 1. 23 30 . 2 6 1 .  1 8  8 . 50 1 . 22 

$ /FF DM/FF £/YEN $ /YEN 
( a) ( b )  ( a )  ( b )  ( a )  ( b )  ( a )  ( b )  

1 97 3 -1 97 4  4. 01 2 . 2 4 1 .17 0. 5 4  1. 5 2  0.7 2 0. 6 6  0.8 9  
1 97 4-1 97 5  4 . 00 0. 5 0  2. 4 5  0. 6 9  0.7 8  0. 31 0.61 0. 36 
197 5-1 97 6  1 . 6 3 1. 1 0  0 . 4 4 0 . 3 4 0. 8 3  0. 50 0 . 3 0 0 . 2 2 
1 97 6-1 977 0. 2 8  0.1 4 1 .  4 3  0. 27 1 . 3 3 1. 0 2  0.7 8 0.21 
1 977-1 97 8 0 . 88 0. 21 0 . 6 2  0. 39 1.1 3 1. 4 5  3.7 2 0 . 6 4  
1 97 8-1 97 9  1 .  7 1 1. 98 0 . 2 8 0. 2 5  4.7 4 1. 22 4.7 2 3 .1 8  
1 97 9-1 98 0 1. 20 1. 0 4  0. 41 0. 07 1 2 .1 8  2. 0 5  6. 01 0.8 2 
1 98 0-1 981 4. 9 3  1. 1 1 (' :.::i 0 .1 6  1. 4 8  1. 0 3  1. 2 8  1 . 35 

1 981-1 98 2  1 • 1 1 0 . 86 ?! 0. 20 0 . 8 6 0. 8 2  2 . 62 1.67 

1 97 3.1 -1 97 9. 3  5 . 4 0 1.1 0 2.77 0 . 4 2 1 5 . 01 0. 9 4  24.97 1. 0 3  

1 97 9 . 4-1 98 2 .12 26.7 5 1. 2 3  1. 8 4  0 . 22 5. 47 1. 67 11. 0 3  1.6 3  

DM/YEN FF /YEN 
( a )  ( b )  ( a )  ( b )  

1 97 3 -1 97 4  3 . 3 8 2.1 3 4.1 0 1 . 47 

1 97 4 -1 97 5  1. 1 5  0. 46 4 . 33 0. 61 

1 97 5-1 97 6 1. 51 0. 95 1 . 0 3 0. 90 

1 97 6-1 977 0. 47 0. 31 1. 58 0 . 27 

1977-1 97 8  0.71 0. 8 3  1. 0 9  0. 30 

1 97 8-1 97 9  4. 20 1. 3 5  2. 8 9  0.7 4  

1 97 9-1 98 0 6 . 40 2. 21 8. 97 1. 67 

1 98 0 -1 981 11 . 8 5  1.77 8. 0 8  1.31 

1 981-1 9 8 2  1. 1 5  1.1 2 0. 96 1 26 

1 97 3 • 1 -1 97 9 • 3 11.7 3 0. 9 4  14.41 0.7 5 

1 97 9. 4 -1 98 2.1 2 1 5 . 00 1. 5 3  1 0. 4 5  1.3 8  

( a )  Var i ance of exc hang e r a t e  

( b )  Var i ance of mon th ly chang e of e xc hang e rate 
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VII Effec tive e xc hange r ates 

( i ) N om in a 1 rat e s 

1 3  

One o f  t he problem s w it h  the re s u lts so f ar i s  that , by ana l ys i ng 

b il ate r a l rate s  s epar ate l y ,  we im pl i c i t l y  a s sume all r ate s to be of 

equ al im po r t ance . Thi s  i s  c le ar l y unsat i s factor y and leads us now 

to con side r  t he v ar i ab i l ity o f  e f fec t i ve rate s .  The e f f ec t i ve rate 

for e ach count r y  i s  a we i g hte d aver age of b il ate r al rates w it h  the 

we i g ht s  re f lecti ng the im po r tance o f  e ach b il ate r al rate in the 

determ inat ion o f  the count r y ' s inte r nat ional t r ad e . For an 

e x planat ion o f  how t he se rate s  a re c al c ulated , se e BEQB Mar c h  

1 981 . 

Cha r t s  21 and 2 2  show the level s o f  the ind ice s o f  the se rate s  w i th 

197 5= 1 0 0 . The e f fec t i ve r ate s are c alc ulated us i ng we i g ht s  fr om 

the MERM. Ho wever , t he se we i g ht s  re fe r  to the le ve l o f  the exchang e  

rate , e g  the dol lar/ st e r l ing or f r anc/ ste r l in g  r a te s .  Whe n 

c on s i de r i ng t he e f fe c ts o f  v ar i ab i l i t y ,  i t  may be that , wh i le the 

leve l of the dol lar/ ste r l in g  r ate , for exam ple , co uld h a ve a h i g h  

( tr ade ) we i g ht for the OK re lat i ve to the l i r a/ ste r l ing r a te ,  i ts 

v ar iab il it y  m ig ht be le s s  impor tant i f ,  for e xam ple , i n s t i t ut ional 

facto r s  allow e as ie r  hedg ing o f  e xc hang e  r i s k  v is a v is the dol lar 

in for war d mar ke t s . Co nse quen tl y ,  t he trade we i g ht s  m ay be a 

somewhat uns at i sfactor y g uide to the e ffe c t s  o f  the v ar i ab i l it y  o f  

i nd i v id ual r ate s .  Howeve r , s i nce the re are no · v ar i ab il it y  we i g ht s" , 

we cont i n ue to u se tr ade we i g ht s  on the g ro und s  that the y  are t he 

be st avai l able . 

A s  w it h  b i l ate r al rate s ,  t wo mea s ure s are shown for v ar i ab i l it y  and 

g ive q u i te d if fe re n t  re sults i n  some c ase s .  A g a i n , t hese d if fe rence s  

a re large l y  due to tempor ar y t re nd s ,  e g  i n  1 97 5-1 97 6  whe n  t he  UK 

e f fect i ve rate w as fal l ing , t he le ve l s  v ar i ance me asure w as 

s u bstant i al l y  gre ate r than the r ate o f  change me asure; in 1 977-197 8 , 

howeve r , t he r e  was no apparent t re nd and t he measure s w er e  f ai r l y  

s im il ar • 
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TABLE 3 

VAR I ANCE OF NOMINAL EFFECTIVE RATES 

France I tal y 
( a )  ( b )  ( a) ( b )  

1973- 1974 1.57 0.68 0.93 0.82 

1974- 1975 1.83 0.32 0.43 0.10 

1975-1976 0.24 0.33 5. 15 1.27 

1976- 1977 1.02 0.2 1 0.98 1.03 

1977- 1978 0.1 1 0. 15 0. 44 0.10 

1978- 1979 0.09 0.24 0.37 0.09 

1979- 1 980 0. 40 0. 18 0. 13 0. 15 

1980- 1981 1.28 0. 18 1.91 0.18 

1981- 1982 0. 46 0.21 0.66 0.11 

1973 - 1979 1.69 0.34 33.69 0.57 

1979 - 1982 8. 43 0.28 11.56 0. 14 

U ni te d  Kingdom U ni ted S tate s 
( a) ( b )  

1973- 1974 0.89 0.34 

1974- 1975 0.32 0.06 

1975- 1976 1.20 0.40 

1976- 1977 1.86 0.82 

1977- 1978 0.67 0.52 

1978- 1979 0.37 0. 1 1  

1979- 1980 1. 19 0.76 

1980- 1981 1. 13 0.84 

198 1- 1982 1.50 0.57 

1973 - 1979 18.73 0.38 

1979 - 1982 2.57 0.72 

( a) Vari ance o f  ex c hange r a te 

( a )  

0.93 

0. 45 

0.73 

0.05 

0.80 

1 . 1 1 

0. 4 1  

0.99 

1.02 

2.04 

10.63 

( b) Variance o f  mon th l y  change o f  exc hange rate 

Ye a r s be gin i n  A pri l a nd e nd i n  Mar ch 

( b) 

0.59 

0. 17 

0.2 1 

0.09 

0. 10 

1.09 

0.4 4  

0.50 

0.58 

0.43 

0.54 

J apan 
( a )  ( b )  

0.76 0.44 

0.90 0.33 

0. 13 0. 15 

0. 48 0. 14 

3. 12 0.53 

3.09 1.63 

3.97 0.91 

4.63 0.98 

0.77 1. 17 

17.20 0.60 

5.09 1.20 

West Ge r man y  
( a )  ( b )  

1.70 1.03 

0.75 0.33 

0.55 0.39 

1.05 0.22 

0.95 0. 16 

1.02 0.44 

0.72 0.38 

1.32 0.35 

0.54 0.23 

9.36 0. 41 

1.4 1 0.26 
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I n  level s term s ,  t he m ost v ari able nomin al ef fecti ve rate was 

c lear l y  that of I ta l y ,  al tho ugh , as Char t 22 shows , t hi s  was m ai n l y  

d ue to i t s  per si stent downwar d t r end . After cor r ecti ng for thi s , 

the I talian rate v ariabi lity was hi g h ,  but no t r em ar kably so .  By 
ei ther measure , there i s  a note wor thy c hang e for I ta l y  be tween t he 

pr e- EMS and EMS pe riod s ,  whi ch exc eed s t he chang e in v ari abi li t y  

ac hieved by a ny other count r y  in the sam ple . 

The OK shows a di stinct im pr ov em ent in term s o f  l evel v ariance but , 

he r e  ag ain , t hi s  i s  d ue  to t he f ac t  that the t rend behavio ur f rom 

1 97 3-1 97 7  was not r epe ated in t he fol lowing year s .  The r a t e  of 

c hang e v ariance ac tu al l y  i nc r e ased a fter the commencem en t  of t he EMS . 

west Germ an y  a l so  had a t rending r a te i n  the e ar l y  par t o f  the 

s ample ( al bei t in t he opposi te dir ec tion to that of t he  OK) whi c h  

did not c ontin ue throughout . In thi s  case , h owev er , t he t rend 

cor r ected measure shows a fall in v ariabi li t y  po st EMS , a l though 

t hi s  is not stati stically sig ni fican t . 

(ii ) Real e ffecti ve rates - Table 4 

T;e m ost no table r es u lt he r e  i s  that , i n  m an y c a se s , t he v ariabilit y o f  the 

rea:\. -' f{ective rate , whe n measured in level s ,  h as been less v ar i a ble than 

the nomin al r ate . Thi s i s  because , a s  sugg ested by purchasi ng po wer 

pari ty t he exchang e r at e  tends to com pen s ate for c ha ng es in r el ati ve 

price l evel s .  Thu s , t r end s in the nominal r ate wi ll not necessari l y  

appear i n  t he r e al r ate , and , a s  noted abov e , t h e se tr e nd s ar e r espon si ble 

for pushi ng up t he v ariance i n  level s mea su r e . 

doe s not prod uce t hi s  nominal-real r es u l t . 

VI I I  Th e  e f f ec t s  on v ariabilit y o f  the EMS 

M ethodolog y 

The trend cor r e c te d  m ea s u r e  

The basis o f  thi s  anal ysi s i s  a com pari son o f  a mea s u r e  of t h e  

v ariability o f  e ffecti ve exc hang e  r a t es b efor e a nd  a fter t h e  EM S  w a s  

e st abli shed . I n  addition to thi s ,  t he v ariabili ty o f  e ac h  e f f ec tive 

rate i s  d ecom posed i n to elem en t s  according to whe ther each pa r ti c u lar 

bi lat e r a l  rate r e fer s to two countri e s  i nsid e  the EMS , t wo o ut si d e , 

o r  one o f  each . 
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TABLE 4 

VARI ANCE OF REAL EFF EC TI VE RATES 

France I ta l y  
( a )  ( b) ( a )  ( b) 

1 97 3-1 974 1 . 60 0 . 71 0 . 6 2  0 . 84 

1 974 -1 97 5 1 . 87 0 . 31 0 . 21 0 .14 

1 97 5-1 97 6 0 .1 8  0 . 31 3 . 34 1 .  1 9 

1 97 6-1 97 7  0 . 8 9 0 .1 5  0 . 6 6  0 . 8 8  

1 97 7-1 97 8 0 .11 0 .1 6  0 . 0 8  0 .11 

1 97 8-1 97 9 0 . 22 0 . 2 6  0 . 0 9  0 .1 3  

1 97 9-1 980 0 . 56 0 .1 5  1 . 04 0 .1 9  

1 980-1 981 0 . 90 0 . 1 8  0 . 3 9 0 . 2 8 

1 981-1 9 8 2  0 .1 5  0 . 22 0 .04 0 .0 9  

1 97 3  -1 97 9 1 . 57 0 . 3 3  4 .40 0 . 56 

1 97 9  -1 98 2 3 . 87 0 . 2 9 11 . 0 2 0 .1 8  

un i ted K ingdom un i ted S tates 
( a )  ( b )  

1 97 3-1 974 0 . 96 0 . 44 

1 974 -1 97 5  0 .1 7  0 .1 8  

1 97 5-1 9 7 6  0 . 27 0 .41 

1 97 6-1 97 7 1 . 26 0 . 89 

1 97 7-1 97 8  0 . 74 0 . 54 

1 97 8-1 97 9 0 . 66 0 .10 

1 97 9-1 980 2 . 87 1 .  1 6  

1 98 0-1 981 0 . 98 0 . 8 5 

1 981-1 98 2 1 . 6 9  0 . 69 

1 97 3  -1 97 9 1 . 7 2  0 . 41 

1 97 9  -1 98 2 4 .1 8  0 . 87 

( a) Var i ance o f  exchang e r a te 

( a )  

0 . 6 5  

0 . 6 6  

0 . 5 5  

0 . 0 8  

0 . 90 

0 . 8 5  

0 . 6 7  

1 . 0 9  

0 . 91 

3 . 04 

1 0 . 39 

( b) Var i ance o f  mon th l y  c hang e of exc hang e rate 

Y ear s beg in i n  A pr i l  and e nd in M ar ch 

( b )  

0 . 60 

0 . 20 

0 . 2 9  

0 .1 0  

O .  " 

1 . 09 

0 .4 5  

0 . 4 8  

0 . 61 

0 .44 

0 . 57 

Japan 
( a )  ( b ) 

0 . 6 8  0 . 55 

0 . 5 2 0 . 22 

0 .1 7  0 . 21 

0 . 51 0 .1 8  

2 .  " 0 . 56 

3 . 6 9 1 .  7 3  

6 .0 8  0 . 9 3  

2 . 97 1 . 06 

1 .41 1 .0 7  

17 . 3 9 0 . 6 3  

4 .4 9  1 .  1 9  

west Germ an y  
( a )  ( b )  

1 . 4 5  1 . 0 5  

0 . 7 3 0 . 35 

0 . 7 8  0 .4 2  

0 . 2 8 0 . 1 6  

0 .44 0 . 1 8  

0 . 48 0 .4 3  

0 . 38 0 . 3 9 

2 . 6 7  0 . 3 7  

0 . 25 0 . 20 

1 . 33 0 .4 2  

5 . 77 0 . 27 
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The to tal var iance o f  ( say) the ster l ing e f fec t i ve r ate can be 

bro ken down i nto the fol lowing f i ve elem en t s · , each of wh ich is a 

wei g hted sum o f  var i anc es o f  b i late r a l  r ates : 

Vl - Var i ance o f  the £ r ate ag ainst c ur r enc i e s  o ut s ide the ERM .  

V2 - Var i ance of t he £ r ate ag ain st c u r r enc i es inside the ERM .  

V3 - Var i ance o f  r ates between two non-£ c ur r enc i e s  bo th o ut s ide 

the ERM . 

V4 - Var i ance o f  r ate s between two non- £ c u r r e nc ie s , one o f  wh ich 

is i n s i de and one out s ide the ERM . 

vs - Var i ance o f  r ates between two non-£ c ur r enc i e s  bo th i ns ide 

the ERM 

The wei g ht s  i n  Vl and V2 ar e j ust the wei g ht s  att ached to the 

cor r espond ing bi late r al r ates in t he u sual e f fec t i ve rate c alc ulat ion 

( Equ a tion 1 of Annex 1 I . Thu s  each ste r l ing bi late r al r at e  appear s 

with a h i g he r  we::' 9 h'.: than h1 ight have been expec ted :  wei g ht s  i n  a 

l inear s um l i ke the e f f e� t i ve r a te w i l l  usua l l y  appear squar ed ( and 

the r e fore sm al ler , s ince all the wei g ht s  are less than u n i t y) in the 

var i ance of that l inear s um .  Th i s  ar i s e s  because the cova r i ance 

between ( say) the £/ $ and £/ FF has been r eplaced by an ex pr e s s ion i n  

term s o f  t he var i ance o f  each o f  those rates , add ing t o  the i r  

wei g ht s  i n  the v ar i ance o f  the e f f ec t i ve r a te . But o ff se t t i ng 

th i s , there i s  a term in the v ar iance o f  the $/FF r at e , to be subt r a cted . 

I f  ste r l ing r i se s  ag ainst the dol l ar , but fal l s  aga i n s t  the f r a nc , the 

cov ar i ance will be neg at i ve; the neg at ive cov ar i ance w i l l  be replaced 

by sm al l posit ive term s ( the v ar i ances of the £/ $ and £/ FF rate s )  and a 

l ar ger neg at ive one , r e f lect i ng the (m uch l ar g e r ) var i ance o f  t he $/FF 

rate . 

• See Annex I I . 
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Res u l t s  

Nom in a l  r a t e s  - var i a nce abo ut t h e  m ean 

Tab l e  5 presents the v ar i ab i l i t y  of the nom in al e ff ec t ive rates for all 1 8  

o f  the co unt r i e s  used i n  t he MERM e f f ec t i ve rate calc ulat ion . Of the seven 

ERM p ar t ic i pan t s , on l y  four have im pr ov ed in tot al var iabi l i ty te rm s  s i nce 

t he sys tem beg an . It i s  no ti ceable that Belg i um and Denm ar k  both show 

l ar ge i nc r e a se s . These c ur r enc i e s  su f fe r ed con s ider abl e  pr e ss u r e  thr o ug ho ut 

the EMS pe r iod .  Desp ite chang es i n  domest ic pol ic y ,  sever al r ea l ignrnen t s  

wer e needed wh ich clear l y  wer e  not su f f i c ient t o  prod uce a cur r enc y val ue 

c lo se to equ i l ib r i um for v er y long . Italy has been the m aj or bene f i ci ar y  

i n  exchang e r at e  term s w i th an a pp rox im ate 6 0 %  f a ll i n  v ar i ab i l it y .  On the 

f ace o f  it , t h i s  is s u r pr i s i ng ; the l i r a  was deval ued against m ost other 

ERM c ur r enc i e s  on four occ a s i on s , wh ich would sugg est a r elat i vel y h i g h  

v ar i ance for t he EM S  pe r iod .  Th e  net r ed uct ion m ust be d ue  to a s ubst an t i a l  

r ed uct ion i n  t h e  ver y shor t term var i ab i l i t y .  

what the ERM was inte nded t o  ach i eve . 

Thi s , o f  co ur se ,  i s  pr ec i se l y  

Out s i de t he ERM g r o up ( de noted NERM henc e for th ) , t h e r e  i s  con s ider able 

ev idence of im prov em en t . Seven o f  t he e le ven co un tr ie s  show a fall i n  

var i ab i l it y ,  Swit zer l and , the UK and Aust r i a  bene f i t i ng most . The US 

exper ienced a sh a r p  incr ease wh i c h  w as probab l y  l in ked to the i nc r eased 

v ar i ab il i t y  o f  US in ter e st rates fol lowing the chang e in US monetary pol icy 

i n  1 97 9 . 

Desp ite the u se f u ln e s s  o f  tot a l  v ar i ance as a descr ipt i ve stat i st ic , i t  

i s  d i f f ic ul t  t o  d r a w  a ny conc l us ions as to t he r ole o f  the ERM f rom th i s  

a lone . Col um n  VI shows t he t rade we i g ht ed var iab i l it y  o f  o wn  curr enc y/NERM 

cur r e nc y  r ates . On l y  i n  th r ee c ases does an ERM cur r ency show a r e d uced 

v ar i ab i l i t y  r e l at ive to NERM c ur r enci e s . Fu r ther , t he se f al l s  ar e sm al l 

r el a t i ve t o  the four incr e a se s . Conver s el y ,  f or c ur r enc i e s  themselves 

out s i d e  th e ERM, v ar i ab i l it y  ag a i nst NERM c ur r e nc ie s  h as fal len in nine of 

the e le ven case s . Thi s  pa tt e r n  w i l l  r eappe ar t hrougho ut the r esults and 

s u gg est s that the v ar i ab i l i t y  o f  exc hang e r a t es between the ERM and NERM 

g ro up s  has i nc r e a sed . 
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Var i ab i l ity with i n  the ERM g r o up ha s al so fallen , a s  s ho wn  by t he f ir s t pa r t 

of col umn V2 . All own curr enc y/ERM r a t e s  have st ab i l i sed for the ERM 

c ur r enc ie s , and most of t hese r ed uc t i ons ar e substant i a l , lead ing t o  an 8 3 %  

fal l  on aver age . 

The appar ent area of c a lm wi t h i n  the ERM i s  pr obabl y r e spons ible for the 

red uced v ar iab i l ity between the ERM cur r enc i e s  and the i r  g eog r aph ical 

nei g hbo ur s ,  A us t r i a ,  Nor way ,  Sweden , Swit zer l and and t h e  OK .  That the 

c ur r enc ie s  of the se coun t r i e s  sho uld shar e in the r ed uced ERM var i ab i l i t y  

sho uld not b e  surpr i s i ng : an analys i s  ( not r epor t ed her e )  based on an 

" effec t i ve "  ERM group incl ud ing t h e se count r ie s  pro d uced almost exac t l y  the 

same i nt r a  and inter  ERM/NERM group r es u l t s . 

I n  col umn V3 , the f al l  i n  NERM cr oss r ate v ar i a b i l it y  i s  ver y a pp ar ent . 

For onl y  one co un t r y  (Japan) is the r e  a ( ra ther m inor ) r i se i n  th i s  fig ur e . 

Clear l y, at least one cross r a te w it h i n  the NE RM  group has become mor e 

var iable , and i t  ( or they) have r elat i ve l y  h ig h  sig n i f i c ance for J apan . 

For the r es t , t he t rade we i g ht s  emph as i se t he e ff ec t s  o f  t he m or e stable 

int r a- NERM rates . 

A s i m i l ar r es u lt i s  obt a i ned for i nt r a- FR'" )- ates in col umn VS . In th i s  

c ase , a l l  coun t r  i e s  show a fall i n  the relevan .: ._,ta t i s t ic . It sho u ld 

be r emembe red that a r ed uct ion i n  th is v ar i ance cannot , cete r i s  par i bu s ,  be 

seen as bene f i c i al to the coun t r ies conce r ned , becaus e  i t  w i l l  tend to r a i se 

the vol ume o f  t r ade between th i r d  par t i e s  at the expen se o f  tr ade w i t h  the 

" own" count r y .  

F in a l l y ,  col umn V4 g ives clear ev idence o f  the i nc r ea sed v ar i ab i l it y  o f  

c r o ss r at e s  invol v ing one c ur r ency from each g ro up .  

We concl ude f rom these r es u l t s  that the ERM may have been succ e ss f u l  i n  

r ed uc i ng the v ar i ab il it y  bet wee n i t s  par t ic i pat i ng c ur r enc i e s . However , a 

s i m il ar r ed uct ion has occ ur r ed w i t h i n  the g ro up o f  c ur r enc i e s  out s ide th e 

ERM . we c annot r ej ec t the s ugg est i on that the ERM g r o up r e s u lt s  wou ld have 

appear ed with or without the f ix ed r ate system . We al so f i nd e v id ence o f  

i nc r eased var iab i l it y  bet wee n r a t e s  c ross i ng t he ERM and NE RM  g r o up s . 
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2 1  

Real r a te s  

The r e  i s  l e ss ev idence of r ed uced total var iabil i t y  when r eal rates ar e 

con s idered ( Table 6 ) . 

Onl y  i n  t wo c ases ( I taly and I r el and ) ha s an ERM co unt r y  ex pe r i enced a fall 

in both i t s  r eal and nom in al r ate var i ab i l i t y .  Of the e leven NERM co unt r i e s , 

s i x  show favo ur a ble resu lts for both rate s . Tur n i ng to the com ponen t s , V1 

sho ws  t hat the wei g hted var i ab il it y  o f  own curr enc y/NERM r e a l  rates has 

g ene r a l l y  r i sen for the ERM co unt r ie s  and f a l len for the NERMs . Own 

c ur r enc y/NERM real r ate cont r i b ut ion s to tot al var i a bi l it y  have r i sen for 

all o f  t he ERM par t i c ipant s , but for onl y  four o f  the e le ven NERMs . The 

v ar i ab i l it y  of we i g hted own/ERM real rates h as f al len f or s ix of the ERM 

c ur r enc i e s  (V2 ) . Re lat ing t h i s  to the nom in al V2 mea su r e , we can see that 

t he f ix ed nom in al r ate system has not suf fer ed gr eat l y  f rom chang es i n  the 

equ i l ibr i um exchang e r ate t hat m ig ht be r e lated t o  rel at ive pr ice s . The 

own/ERM real rates for NERM co untr ies show some r ise in v ar i ab i l it y ,  w it h  

seven o f  the e leven hav ing a h i g he r  v ar i ance f or t he EM S  pe r iod .  

NERM cr oss r ate e ffects are g iven i n  V3 . The h i g h  propor t ion o f  NERM and 

ERM co unt r i e s  showing a f al l  in the i r  r eal e f fect i ve NERM cro ss r ate v ar i ance 

s uppor ts our ear l ie r  concl us ion t hat i nt r a-NERM real rates have s tab i l ised . 

S im il ar l y ,  V5 sugg est s that intr a- ERM real r at e s  have been l es s  v ar i able 

s ince the ERM was establ i shed with a ll e ig ht een coun t r i e s  showing a f al l . 

The ERM/NERM cross r ates have r isen for eac h co un t r y (V4 i n  Table 6 ) . 

The ev idence f rom the ana l ys i s  o f  r e al r at e s  l e nd s  st r ong suppor t to t he 

conc l us ion sugg es t ed  for the nom in al r ate s . Between t he t wo pe r i od s ,  r e al 

r a t e s  i ns ide t he ERM and those out s i de i t  have st ab i l i sed ; but the we i g hted 

real rates be tween the two g r o ups have become mor e v ar i able . 

The Un i t ed K ingdom 

I n  m an y  ways , t he Un i t ed K ingdom i s  fa i r l y typ i c al o f  the NERM gr o up .  The 

total var i ance o f  the nom inal e ff ec t i ve rate fel l  su bst an t i a l l y  a f te r  the 

int r od uct ion of EMS . The lar gest pa r t  o f  th i s  f al l  was d ue  to the 

stab i l i s ing o f  both s te r l ing/NERM and ster l ing/ERM r a te s . The NERM cro ss 

r a t e  v ar i ance (V3 ) fel l  s l ig ht l y  for the UK ,  whi ch w i l l  have been det r i ment a l  

to UK t r ade , a s  w i l l  the r athe r  g r eater red uct ion i n  ERM cr oss r a te v ar i anc e s  
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shown i n  VS . The var i abi l ity o f  ERM/NERM cross r ates i nc r ea sed for the UK ,  
a s  i t  d id for al l count r ies except the USA. Real exchang e r a t es g ive a 

r a t he r  d i f fe r ent r esult . The total var iab i l ity act ual l y  i nc r ea sed . Thi s 

may be d ue to the f act that the UK ha s been rel at i vel y succe s sf u l  i n  ter m s  

o f  i n flat ion r ed uct ion s i nce 1 97 9 ,  but that the nom inal exc ha ng e  r a t e , be i ng 

i nf l uenc ed  by f ac tor s other than relat ive pr ice s , has e i t her f a i l ed t o  

compe nsate enough or h a s  over compensated . 

The real r ate v ar iab i l i ty with r espect to both NERM and ERM r at e s  i nc r ea sed . 

Thi s r es u lt d id not occ ur for any other coun t r y. Cross r ate var iances fe l l  

for t he UK i n  the expected cases , i e  the intr a-g r o up r at es , but rose fo r the 

i nt er - g r oup r ates . In these latter respect s ,  the UK po s i t ion i s  w no r mal R . 

T ime Trend Res u lt s  

Tot al var i a b i l i t y ,  a s  mea s u r ed by t he v ar i ance o f  the nom inal e ff ec t  rate 

about a t ime t rend , has i nc r eased for onl y thr ee o f  th e ERM par t ic i pant s  

( Belg ium,  Ger man y and t he Neth er l ands ) . Onl y t wo  of th e eleven NE RM  

co unt r ie s  show a n  i nc r ease (Aust r i a  and Swed en ) .  

Compa r i son of t he t ime t r end var i ance w i t h  the v ar iance about the mean 

r eveal s many mor e e lemen t s  showing a reduct ion s i nce the ERM beg an . we now 

f ind that none of the ERM cur renc i e s  has become mor e var i able in e f fect ive 

ter m s  aga inst NERM c u r r e nc ie s . Th i s  sugg ests t hat some par t  of t he v ar iance 

about t he mean could be att r ibuted t o  a t ime t rend be t ween some m ember s  of 

the ERM and NERM g r o ups . In par tic ular , f rom V2 , we see that the v ar iance 

of the S US ag ai nst ERM cur r enc ies inc r eased when calc ula t ed  a g a i n st th e mean 

b ut fell after  t a k i ng account of the t ime t r end . 

V3 and VS cont i n ue to sugg est calmer seas w i th i n  the ERM and NERM g r o ups . 

The i n te r e s t i ng r e sult her e i s  that we now obse r v e  a fall i n  the we i g hted 

var i ab i l i t y  o f  ERM/NERM c r o ss r at e s  for all count r ie s . Thi s i s  a complete 

r ever sal o f  the m ean based var i ance r es u l� s  and suppor ts the e ar l ie r  sugg e s t ion 

that there has been a d is t i nc t  t ime tr end i n  at least one of �e ERM/NERM 

r at e s  in the EMS per i od .  Thi s  is con f i rm ed  by Char t 29 , wh i ch shows t he 

t i me path o f  th e ECU/$US rate . The impo r t ance o f  the USA i n  wor ld t r ad e  is 

probably suf f i c i ent to ex pla i n  the r ever sal o f  the results for most of t he 

coun t r ies i n  the s ample , i e  the S US rate for e ac h  ERM cur r e nc y w i l l be a 

s i gn i f icant par t o f  th is c ross r ate var i abi l i t y  measur e V4 . 
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A s i m il ar , t ho ug h  r a t her wea ke r , e f fect appear s for t he r eal rates (Tabl e 

8) . All e i g hteen coun t r ies sho w a r i se i n  V4 about the m ean , but onl y  

t hi r teen for V4 abo ut a t rend . Th i s  i s  c lear l y  a step in the s ame d i r ec t i on 

as for nom in al r ates . Ag a i n , V2 for the USA shows a mor e stable v ar i ance 

about t r end than abo ut the mean . 

As befor e , t he r e  i s  st rong ev idence o f  incr eased stab i l i t y  o f  ERM par t ic i pant s '  

e f fect i ve r e al r at e s ;  V2 and VS both fal l for all ERM membe r s . The chang e 

i n  the v ar iance o f  NERM real c r o ss r at e s  i s  sl i g ht l y lower when con s i d e r e d  

ag ainst a t r e nd  a n d  ther e i s  s i m ilar ev idence o f  a smaller inc r ease in 

var iab i l i t y  be t wee n ERM own r a te s  and NE RM  c ur r enc i e s  (V1). 'lbta l  real 

var iab i l i t y  for t he ERM co un t r i e s  shows a r i se for f ive pa r t i c ipants us i ng 

the mean b ased mea su re , but for onl y t h r ee u sing the tre nd • •  A s i m il ar 

r e s u l t  obta i n s  for NE RM  co unt r i e s . Ag ai n , t h i s sim ilar ity bet ween the 

c ha ng es i n  v ar iab i l i t y  for bot h g r o ups makes i t  r athe r  d i f f i c ult to d r a w  a ny 

concl us i on s  as to the ov er a ll e ff ects o f  t he ERM . 

S umm ar y a nd Conc l us ions 

The intent ion of th is paper was to p r e sent d at a  that m ig ht be u se f u l  in 

asse s s i ng thp. l ev el of exchang e r a t e  v ar i ab i l i t y  fr om 1973 to 1982. In 

add i t � :>n .  \N 'C.- . ' ve attempted t o  p r e sent the d at a  i n  a way t hat promotes 

d is c us s i on O J:  � • • .  : e ff ec t s  of t he EMS . 

I n  d r awing concl us i on s  f rom t h i s  d ata , i t  sho u ld be emph a s i sed t ha t ,  i n  the 

absenc e of f ur ther s t a t i st ical wor k ,  i t  is not su i table for anal ys i ng the 

ca use s or e f f ec t s  o f  v ar i a b i l i t y ,  eg from the o ut set i t  was not g o i ng t o  be 

pos s i ble to an s wer quest ions such as : ·Has the EMS red uce d  var i a b i l i t y?· . 

The r e ason for th i s  i s  that we have no cont r ol d at a  in the an a l ys i s , i e  we 

do not k now wha t the l evel of v ar i a b i l i ty would h ave been w i t ho ut the EMS . 

I n  v ie w  o f  t h i s ,  we have se t up a n umber o f  impl ic i t  prem i se s i n  t he cour se 

o f  t he pape r  upon wh i c h  some log ic al conc l us i o ns m ay be found ed . I t  i s  the 

fo und at ion o f  these prem i se s that is wea k ,  eg we have tr i ed t o  control for the 

c re a t ion o f  t he EMS by compar ing chang es in t he v ar iab il ity o f  c ur r enc i e s  inside 

and o ut s ide t he system under the assumpt ion that the l at ter will r e f lect c hang es 

in · wor ld v ar i a b i l i t y ·  that wou ld a l so  have appea r ed i n  the EMS co unt r y  data 

• The Swed i s h  k rona j oi ns s te r l ing as a c ur r enc y who se r eal v ar iab i l it y  ha s 
inc r ea sed s ince 1979 ag a i n st both ERM and NERM c ur r e nc ie s . 
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had the sys tem no t ex isted . In t h i s  pa r t i cular ex ample , t he r e  are two 

c lear obj ec t i ons to the assumpt ion : f i r st l y ,  the r e  m ay have be en coun t r y  

spec i f ic factor s af fec t i ng non ERM var i ab i l ity t h at would not be r e f lected 

i n  the d at a  for pa r t ic ipant s ;  and second l y ,  the ex istence o f  t he  s ys tem may 

i tse l f  have af fec ted the v ar i ab i l i ty o f  non ERM cur r enc ie s .  

The concl us ions we d r aw a r e  nece ssar i l y  somewhat spec ulat ive and we r e cog n i se 

that t he y  will not nece ssar i l y  be tho se that r eader s may dr aw a f ter 

ex am in ing o u r  results . 

We m ay dr aw the f ol lowing descr ipt ive conc l us ions f rom the re su l ts : 

For nom inal var i ance s abo ut sample mean s the r e  i s  an over all i ncr ea se in 

st ab i l it y  ( VT) s ince t he s tar t o f  the EMS , a l thoug h th i s  e f f ec t  i s  st r ong er 

for count r ie s  o ut s i de the ERM . There i s  c l ea r  ev idence o f  a r ed uc t i on i n  

v ar i a b i l ity o f  nom inal r at e s  w i th in both g ro ups a nd  a r ise i n  the v ar i a bil ity 

of r at e s  between t he g ro ups . 

2 Nom inal v ar i ab i l ity a bo ut a t r end a l so appear s to h ave fal len (VT) but 

the e ff ec t  is somewhat wea ker d ue m ainly to a fall i n  the v ar i ""b i 1. it y  o f  

ERM/NERM cross r at e s  (V4 ) . Th i s  sugg ests some s t r ong t r end l"\j b d l ".v io ur 

bet ween the t wo g ro ups i n  v iew o f  the i ncreased var i ance (V4 ) abo ut the 

mean . 

3 Real r ate v ar i ab i l it y  has inc r e a sed for f i ve o f  the seven ERM par t ic i pan ts .  

Ag ai n ,  i n t r a  ERM var i ab i l ity has f al len , and the ev idence conce r n i ng i nt r a  NERM 

r eal r at e s , whi le wea k ,  suggests a fall . 

b ec ome mor e v ar iable . 

Real r at e s  acr o ss the g ro ups have 

4 The ev idence on tota l r e al r ate v ar i ance abo ut a tr end i s  e s sent i a lly 

i nconc l us i ve . However , the p r e v io us st rong r e d uction i n  i n tr a ERM rat e 

v ar i ab i l it y  i s  pre se nt her e also . The r e  appear s to be a s im il ar r e s u l t  for 

i nt r a  NERM r a te s  b ut th i s  is r ather spor ad ic . Int e r  g ro up  v ar i ab i l i t y  

shows f ai r l y  strong s igns o f  a n  i ncrease . 

ev idenc e on t h i s  point . 

Cha r t s  31 to 34 p r e sent fu r t h e r  
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Variance here i s  var iance about the sample mean . 

For each c urrency , we take the average var ian ce a gain st cur renc ies , (a ) in the same 

Jroup , and (b ) in the other group . Hence the . .  ERM/ERM col umn . shows average 

variance for each ERM c urrency against the other ERM c urrencie s . 
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group , and (b)  in the other group . Hence the ERM/ERM column shows ave rage 

var iance for each ERM currency against the other ERM currencie s .  
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On the bas is o f  the se r es u l t s , we d r aw t he fol lowing concl us ions , s ubj ec t  to 

t he ca veat s explai ned i n  t h e  tex t . 

The v ar i ab i l i t y  o f  e f fec t i ve r at e s  for c ur r e nc ie s  w it h i n  the ERM has 

f al l en by a l l f o ur m ea s u r e s  us ed .  The mec han i sm se ems to have d ea l t  

s ucc e s s f u ll y  w it h  t h e  probl em o f  o bstr uct ion o f  equ i l ibr i um c hang es , but we 

c annot ev al uate the poss ible cos t s  o f  unc er ta i n t y  sur r o und ing the seven 

r eal i g nmen t s  t hat have be en r equ i r ed .  

2 The v ar i ab i l i t y  o f  int r a  NE RM rates h as a l so  fallen . As noted above , 

t h i s doe s no t prov ide a r e l iable ind icat ion of the way i n  wh i c h  ERM rates 

would have be h aved in the absence o f  the s ys te m .  

3 Var i ab i l it y  o f  nom inal r at e s  betwee n t h e  g ro ups has i nc r eased . Som e o f  

t h i s m a y  have be e n  d ue t o  t he t ime t rend o f  t h e  S US s ince 1 97 9 . Whether 

t h i s  t rend a l lowed f i r m s  t o  for ecast succes s f u ll y  some p ar t  o f  t he r elevant 

r at e s  is o pe n  to que s t i on . The same i s  tr ue for r e a l  r a te s , a l tho ugh the 

t i me t r end r es u l t  i s  r ather wea ker i n  t h i s  c ase . 

On the bas i s  o f  the r esults and the hypothe s i s  t hat repeated unpr e d ic tabl e 

v ar iat ion s i n  exc hang e r ates c ause a r ed uct i on i n  tr ade bet ween the r elevant 

par t i e s , it  seems l i ke l y  that the E RM  has been r espon si bl e  for a further 

par t i t ion i ng o f  the m a j or t rad ing countr ie s into t wo g r o ups w i th i n  wh i c h  the 

incent i ves for t r ade w i t h  other g ro up member s  h a s  i nc r ea sed at the ex pe nse 

of the i nc en t i ve to t r ade out s i de the g ro up .  

The r e a l  e f fec t i ve rate for s te r l ing has become mor e v ar i able with r e spec t 

to bo th ERM and NERM c ur r enc i e s  by t he t ime t rend measu re . Ste r l ing and 

t he S wed ish k rona wer e the onl y r ate s to prod uce such a r e su lt in th i s  s ample . 

Whi le t he r e  ar e some f ai r l y  d is t i nc t  pat t e r n s  i n  t he r esu lts , we c an not be 

cer t a i n  that these a r e  d ue to t h e  i nt r od uct ion o f  th e EMS . Unce r t a i n t i e s  

conc e r n ing t h e  p r i ce o f  o i l , the U S  budg et d e f ic i t , gene r a l  e l ect i on s  and so 

on wou ld usu al l y  be cons i de r ed as factor s l i ke l y  to r a i se exchang e r at e  

v ar i ab i l it y .  The second r o und o f  OPEC pr i ce i nc r eases , for ex ample , put 

c on s i der able s t r a i n  on the ERM par i t y  g r i d ,  due to its d i f f e r ent i a l  e f f ec t s  

o n  pa r t i c i pants . Thus , wh i le t h i s  m an i fested i tse l f  in inte r v ent ion s  and 
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occasional r eal ignmen t s  w ithi n the ERM ,  i t  w i l l  probab l y  h a v e  tended t o  

inc re ase v ar iab il ity i n  both NERM/NE RM and ERM/NE RM r a tes . Wh y  the NERM 

r at e s  sho uld have become mor e stable is unc lear ; th is m akes the s tab i l i t y  

wit h i n  t he EMS d i f f ic ult to at tr ibute to t he ERM . 
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ANN EX I 

MEAS URING E XCHANGE RATE VARI AB I LI TY 

As noted i n  the te x t , ther e i s  some d i sagr eement as to t he costs o f  exc hang e 

r at e  v ar i ab i l it y . Assum ing that such co st s do exist , t h e r e  are r eason able 

g ro und s for s uppo s i ng ant ic i pated and unant ic i pated chang es t o  have d i f fe r ent 

e f f ec t s . Thi s  annex see ks to ident i fy the appropr i a te v ar i ab i l i t y  meas ure 

for sever al g ener a t i on m ec han i sms of t he exc hang e rate . � a ss ume f i r st l y  

t h a t  c o st s  a r e  l inear l y  r e lated t o  t h e  squar e  o f  an t i c i pated a n d  unan t i c i pated 

c hanges i n  the log o f  the r at e . Th i s  i s  a r e st r ic t i ve ass umpt ion but a 

u se fu l  one for the fol low ing ana l ys i s :  

Let 

( A  1 )  

Whe r e  C
t 

= Cost impose d by a change in the exchang e rate f r om ( t- ' ) to t 

a
t 

= ant i c i pa t ed pe r centage chang e 

U
t 

= unan t i c i pa ted pe r centage chang e 

4>" 4>2 are wei g ht s scaled s uch that 4>, + 4>2 = 

The u s e  o f  we i g ht s  summ i ng to un i t y  mean s that C is " un i t  f r e e " , i e  t hat i t  

doe s n o t  mea s u r e  co st i n  t e r m s  o f  monetar y ,  labo ur o r  any other u ni t s . As 

a r e su l t , C i t se l f  i s  o f  l it t l e  i n t er e st but i t  can be u sed t o  compar e cost s 

at d i f fe r ent t imes , i e  we can m a ke t he s tatemen t that C has i nc r eased over 

t ime by a c er t a i n  propor t io n . For ex ample , co n s i der the e ff ec t s  o f  a 2 % 
c hang e i n  t he r a te d ue to an t i c ipated and unan t ic ipated chang es equal l y .  

Assume t hat the co st o f  the former i s  £ 4 , o f  t he l at te r  £6 , i e : 

( £C ) 
t 



with ( EC ) 
t 

( EC ) t 
0 . 4 1 0  

Let 

Ct = ( EC )
t 

1 0  

Then 

3 1 
measured in E .  Divid ing through b y  

2 2 a
t 

+ 0 . 6 U
t 

whe r e  Ct 
i s  an index o f  the cost of v ar iab i l it y .  

Over a sample per iod : 

n n n 

1 0  g i ves : 

We now cons ider foul. forms o f  equ at ion that may det e r m ine the r ate and 

ass ume , in e ach cas�; . · ·'. ';it ex pectat ion s  ar e for med r a t iona l l y ,  ie th at the 

equ at ion i s  used to prod uce the for ec ast . 

< 1 ) e
t = a: + Se 

t- 1 + E
t 

2 
( I S I  < 1 , E

t 
rv N ( 0 , 0 ) 

Let E
t_ 1  e

t = ex pectat ion of e
t 

for med ( r at iona l l y) at ( t- l )  

c) a = e - a - Se 1 
= < 1 - S)  e

t 1 - a 
t t- l t- -

u = e - a - Se = E 
t t t- l t 
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'\ 2 

( 1 S ) 2 2 2 et ( , 8 ) 2 .:.- at = - e - - et_ , 
+ et t- 1 

n n n 

)' 2 
= L 2 � Ut t 

n n 

-
_ 

8 ) 2 2 - 8 )  2 2 
= > C ,  ::: 4: [ ( 1 L e  1 - 2 et ( 1 e + et ) + 2 LE t 1 t- t- 1 

n n n 

( 2 )  I f  we s pec i a l i se ( 1 )  to a r andom wal k by sett ing et = 0 ,  8 = 

et ::: e + E t- l t 

Then C 2 = <P 2 LE � 
n 

( 3 ) I f  e f ol lo ws a t ime t rend 

e = et + 6 t + E t t 

at = e t- 1 - et - 6 t = et + 6 ( t- 1 ) + E t- 1 
- et - 6 t ::: E t- 1 - 6 

Ut = e - et - 6 t = E t t 

2 2 2 6 L E t_ l L at = L E t_ l + 8 - 2 
n n n 

LU 2 L E  2 
= t t 

n n 

E 2 2 
= >  C ::: [ + 6 - 2 

3 1 t- l 
n 

8 L E  ) t- l 
n 

+ L E 2 
2 t 

n 
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( 4 )  I f  e i s  d i s t r i b uted r andoml y about the s ample m ean : 

B = 0 ( in ( 3 )  above ) 

C
4 

� <P LE
2 + '" Lc

t
2 

1 t- l '1'2 
n n 

Assum ing a l ar g e  sample : 

and 

L E  � L E  = 0 t t- l 
n n 

Henc e :  

c c 
, , + B 

2 + LE 
2 
t 

n 

n 

I n  the absence of infor mat ion on <P
, 

and <P 2 ' t he onl y c ase in wh ich we c an 

acc urately measure the cost s o f  v ar i abi l ity as def ined by ( A ' ) abov e is  ( 4 ) , 

ie  wher e  the r ate i s  r andomly d i str i b uted a bo ut the sample m ean , i n  wh i ch c as e  

the u s u a l  v ar i ance measure is appropr iate . 
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The thr ee m ea s u r e s  u sed i n  t h e  tex t are : 

n 

n 

The se each m ea s u re LE� in one o f  the above cases , i e : 

n 

M
2 

= L E� i f  and onl y i f  e
t 

= e
t_ 1  

+ E
t 

n 

2 M3 = L E
t 

i f  and on l y  i f  e
t 

= a + B t + E
t 

n 

2 M4 = L E
t 

i f  and onl y i f  e
t 

= a + E
t 

n 

I n  cases ( 2 )  to ( 4 ) ,  i f  we h ave �
1 = 0 ,  �

2 
= 1 ,  t he ac t ual cost w i l l  be 

e qu a l  t o :  

i e  we can u se t h e  appropr i a t e  M stat i s t ic t o  obt a i n  a cor r ec t  mea s u r e  o f  C . 

Thu s ,  i f  ant ic ipated chang es a r e  cost le ss , we c an  m ea s u r e  the cost of  v ar iabil ity 

in  eac h o f  these cases i f  we have assumed the cor r ect equat ion for t he 

exc hang e r a t e . 
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When unant ic ipat ed chang es are not cost less , � c 0 ,  � = 1 ,  we c an not 

1 2 
obt a i n  C ( because we do not k now t he � val ue s ) except in case ( 4 ) , i e  when t he 

r ate is  r andomly d is t r i buted about a const ant . For the remai ning ca se s , we 

cannot even ascer t a i n  whe ther the appropr iate  M ov er or u nd er es t imat e s  C .  

I n  the t ex t , we pr esent M
4 

in a ll cases . However , s i nce tr end s and r andom 

wal ks are often obta ined i n  t ime se r i es anal yse s o f  exc ha ng e r at es , we pre se nt 

r esu lts b a sed on M
2 

and M
3 

wher e th i s  can be done conven ientl y .  

I t  should be remembered t h at expec ta tions may be for med using the · wrong" equ a t ion . 

Al though i t  would be po ss ible to use the above an al ys is to wor k out the 

appropr iate C in each c ase , we do not do so because the r es u l t s  would s imply 

con f i r m  what we al ready know, ie that t he m easures u sed are onl y  appr ox imate . 

A f i n a l  point , rel ated to this , i s  that we e st imate ex and B for each mea s u r e  

based on t he whole s ample per iod in ques t ion . Th i s  as sumes ag en ts to k no w  mor e  

t han i s  r e a sonable , but to r e- est imate ex an d  B for eac h  pe r  iod would be 

e xc e s s i vel y t ime-con sum ing and would , i n  any c ase , s t i l l  leave u s  fac i ng the 

problems noted above . 
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The ef fec t i ve r a tes u sed i n  t h i s  study a r e  g eomet r ic aver ages o f  b i l at e r a l  

r at e s , ac r oss a popu lat ion of 1 8  count r i es . The we i g ht s  are  bas ed on the 

MERM model prod uced in t he IMF by A r t us and Rhombe rg ( 1 9 7 3 ) and ar e descr ibed 

in an ar t i cle i n  the Bullet in for Mar ch 1 98 1 ;  they have the prope r ty that , 

i n  the MERM mod el , a 1 %  chang e in t he e ff ect ive r ate of any count r y  has t he 

same e f f ec t  on that co un t r y ' s c ur r ent bal ance , wh atever the composi t ion of 

c hang es i n  b il at er a l r ates und er l yi ng the effect i ve r ate chang e . 

I Denote· th e log ar ithm o f  the b i l ater a l  r ate for country i t s  c ur r ency i n  ter m s  

o f  count r y  j 1 s  as IJ , and t h e  log ar ithm o f  i t s  effec t i v e  r a te a s  I .  

I = L a � • IJ wi t h  a � = 0 
j 

The v ar i ance of I wi l l  be denoted VI 

T 
L ( I-I )  2 

k= l 

-
Whe r e  I = 

T 
L 

T 
k= 1 

I 

( 1 )  

( 2 )  

The ex pr e ss ion for VI can be d ec omposed i nto t e r m s  i n  the v ar i ance o f  

b i l at er a l r a t e s : 

T 
V1J = T 

L 
k= 1 

-- 2 ( IJ  - IJ) 

and t he cov ar i ances of b i l ate r al r at e s  

1 
T 

= - L 
T 

k= 1 

( IJ - IJ) ( IK - IK) 

* A l l  exc h a ng e  r a t es , both e ff ec t i ve and bi l a t er al , have a t ime index k ,  

wh i ch is  suppr e ssed for ease of  not a t ion . 



by i n ser t ing the ef f ec t i ve r ate for mula into equat ion ( 2 )  and using the p r o pe r t y 

that  Var ( x+y) == Var ( x )  + Var ( y )  + 2 Cov ( x , y ) . 

v c 
I 

The r e s u l t  is : 

Equ a t ion ( 3 ) can be m ad e  mor e tr actable by not ing that : 

Jl< = IJ - IK 

so t h at 

Thi s y ie ld s :  

wh i c h  c an  be used i n  equat ion ( 3 ) . The res ult is : 

Note t hat : 

I I L: L: a J aK V IJ J K=J 

Gather i ng terms in 

I V c 
I L: [ ( a� ) 

2 
+ aJ J 

V1J
, 

L: 
K=J 

the expr ess ion for V
I 

becomes : 

I 1 I I 
aK) 

V1J 
- - L: L: aJ aK V JI< 2 

J K=J 

Thi s c an be f u r t he r  s impli f ied , s i nce by con st r uct ion : 

L: a 
I = 
J J 

to g ive : 

I 1 
VI 

c L: a V - -2 L: J IJ 
J J K=J 

( 3 ) 

( 4 ) 

( 5  ) 

( 6 )  

( 7  ) 
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The at t r ac t ion o f  th is for mula is that the v ar iance of each e ff ect i ve rate 
is  shown to be a l inear comb inat ion of t h e  v ar i ance s o f  all t he 1 5 3 cross 

r at e s  among t h e  1 8  count r i e s  in the MERM s ample . Eac h o f  th e cross r ates 

can be al located to a par t ic ular sector accor d ing to whe t her : 

Both c ur r enc i e s  i nvol v ed  a r e  i n  EMS 

- One is in EMS 

- Ne i the r is in EMS 

Acco r d ing l y ,  t he v ar iab il ity of c ur r ency I ' s  effec t i ve rate can be wr i t ten : 

v c V + V - V - V - V I 1 2 3 4 5  

whe r e : 

V
2 

con t a i n s  al l b il at er a l r ates for coun t r y I wh ich invol v e  c ur r enc ies in EMS . 

V
, con t a ins a ll b il at er a l  r ates i nvolv ing co un t r y  I and other c ur r e nc ies not 

i n  EMS . 

V
s 

con t a i n s  all  b il at er a l r ates between second �nd t h i r d  c ur r e nc ie s  both in EMS . 

V
4 

cont a i n s  all b i l at er al r ates between second and t h i r d  cur r enc ie s  one of  wh ich 

is  i n  EMS . 

V
3 

con t a i n s  a l l  b il at er a l r at e s  between second and t hi r d  cur r enc ies nei ther of  

wh ich is  in EMS . 

The v ar i ance o f  t h e  effec t ive r at e  for c u r r e nc y  I is thus ex pr e s sed as wei g hted sums 

of the v ar i ance s  of i ts r at e s  ag a i n st e ac h  other c ur r enc y  (V
, 

+ V
2

) m inus 

a set o f  terms wh i c h  r e f lec t v ar i ab i l i t y  between second and t h i r d  c ur r e nc ie s  

The neg at ive ter m s  d emand a d eg ree o f  explanat ion . 

The y a r i se as a consequ ence of  e l i m inat ing t he cova r i ance s ,  and ( as equ at ion x 

i nd ic a t e s )  compensat e  for an ov er a lloc a t ion of  these cov ar i ances i nto add i t i onal 

we i g ht g iven to t he v ar iances o f  c ur r en c y  I ' s  b i later al r a t es . In heur i st ic term s ,  

c u r r enc y I ' s  e ff ec t ive volat i l i t y  r i s es i f  c ur r ency J i s  mor e vol at il e , t h r o ug h  

i nc r ea sed vol at il i t y  i n  b i l a t er a l r a t e  I J ;  b ut t h i s  i s  o f f se t  by inc reased 

vol at il i t y  in a l l  c u r r enc y J ' s o th er b i l at e r a l  rates - JK , JL and so on . 
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11  A s i m il ar decompo s i t i on hold s  g ood for  a d i f fer ent measur e of v ar i a b i l it y ,  

the mean o f  squar ed dev iat ions from a t ime tr end . 

, T 
o � - L ( 1 _ 1 )

2 
I T 

k= 1 

Whe r e  I � E - Fk 

i s  the set of  f i tted val ue s  for I g iven by an or d inar y least squ ar e r eg r e s s i on 

of  I on a con stant and a t ime t r end . 

Two r e s u lts a r e  needed for the proof to pr oceed . The f i r st i s  that the f i t ted 

e f f ec t ive r ate sho uld have a l inear decompo si t ion into f i tted bi l a t er al  r at e s : 

( 1  A) 

Thi s  r e su l t  hold s tr ivially for the � ef fective rate ( and i s  u sed i n  

r eac h i ng e qu at ion ( 3 )  above ) ;  it i s  easy t o  demon st r ate in th i s  c a s e  too . 

Let y be a m at r ix with 2 columns and T rows : the f ir st col umn is  al l un i ty ,  

and t he s econd con t a i n s  v al ues o f  k f r om 1 to T .  Then , i f  a v ar iable x 

with T v al ue s  i s  r eg r e ssed on y ,  the f it ted v al ue  of x i s :  

- 1  
x == x ( x ' y) ( y ' y) y = by 

S uppose th at x i s  l inea r l y decomposed into n vector s :  

Then 

x . KO 
1 

b .  x .  
1 1 

- 1 
( x ' y) ( y ' y) y = 

i 
b .  Y 

1 

(8 ) 

( 9 )  



S ince 

n 
( x ' y )  = L 

i= 1 
( x  '. y )  1 

I t  fol lows a t  onc e that : 

n 
x = L b .  x .  

i= 1 
1 1 

40 

The on l y  other r es u l t  r e qu i r ed  i s  tha t : 

Wher e  

C 1 T D 
IJ , JK = 

- L ( IJ - I J )  ( JK-JK ) 
T 

k= 1  

t h i s  fol lows immed i a t e l y  on expand ing D
1J+JK 

The outcome is : 

(7A)  
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ANN EX I I I  

STATI STICAL TESTING OF THE VAR I ANCE RESULTS 

We u se the fol lowing met hod for testing whethe r  the s ample v ar i ances obt a in ed ar e 

suf f ic i ently d i f fe r ent for us to be able to r e j ect the hypot he s i s  t hat the 

v ar i ances of the popu lat ions from wh ich th e data ar e d r a wn  a re t he s ame . 

For two sample v ar iance s :  

S� based on n , ob se r v at ion s 

S� based on n
2 

ob se r v at ion s 

or , i f  s
2 > S

2 
2 , 

Hence , i n  compar i ng pr e-EMS and EMS results , we have , for the DM/FF r a t e  of 

c hang e v ar i ance : 

Pre-EMS 

F = 2 . 3 9  

S
2 

= 0 4 3  
, 

. n = 7 5  , 

n 10: 4 5  
2 

The cr i t ical val ue F ( 74 ,  44 ) for a two- t a i l ed ' 0 %  test i s  l e ss t han that for 

F ( 60 ,  4 0 ) for wh ich the v al ue is ' . 6 4 . F ther e for e exceed s the cr i t ical v al ue  in 

thi s c ase and we r e j ect the hypot he s i s  that ther e was no chang e in t he v ar iance . 



4 2  
ANN EX I V  

DATA 

Th r o ug ho ut the pape r , we u se log s o f  al l var i able s . 

log e
R 

( i ,  j )  = log e
N 

( i ,  j )  - ( log p . - log p . )  1 ) 

For the r ea l  r ate , ( e  ) : 
R 

whe r e  e ( i ,  j )  is  th e co st of  c ur r ency i in ter m s  of  c ur r ency j .  

I f  i E $ ,  j = E ,  t a k ing ant i - log s we have : 

e
R ( $ ,  £ )  = e

N ( $ ,  £ )  . PUR 
Pus 

The pr ice ind ices a r e  consumer pr i ce s . 

The exchang e r ate i s  the r ate at the end of  the month . 
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