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PREFACE

It 1s the purpose of this psper to determine if the effects of
the dsvalustion of the British pound in 1967 could be foreseen by
using the elasticity approach of Joan Robinson and the more complete
approach of Sidney Alexender, which takes into account both income

and price effects,
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INTRODUCTION

The Eritish trade bhelence showed a deficit every year since
world War II and the gap widened drastically, as shown in Figure I,

toward the end of 1967 in spite of govermmental efforts to save the

pound.
FIGURE 1
FOREICN TRADE OF THE UNITED XINGDOM
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Source: Main Cconomic Indicators, (August, 1970), pL7.

1

Hence, on the 18th of Novemder, 1967, the Sritish govermment asmoumnced
a cut in the poundts axchange value fram $2.80 to $2.40=—a 1 .3%
devaluation.l+

Only 8ix countries followed the devaluation.? Thess countries
represented less than L per cent of the rest of the world!s exports,

only 2 per cent of the industrial countries' exports, and only 16.5

lrsme, (Movember 2, 1967), p. 29

" 3:'§heu egtmtrin(m Spain (thg:;, Israel (.‘(Lhn:3§) Hong Xong
. New Zealand Demmark Ireland «3%)s Economist,
iuovmub;r 25, 1967)) PPe 83!1-65- : .
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per cent of the U.K.'s customers.l Therefore s devaluation shculd have warked
well, since there was comparatively little retaldatory devaluation from
England's major trade partners. But devaluation does not always improve
the balance of paymsnts. It i8 the purpose of this paper to estimate
the effect of devaluation separately from the effect of other inastruments
used to improve the trade belance and to determine ty use of the Alexander
and Robtinson formulss if the effects of the devaluation of the British
pound in 1967 could have been forcast.

First, J. Rotdnaon's formula, which axpresses only the price
effect of devaluation, will be used. Second, Alexanderts formula which
in addition to the price effect takes account of the income effect will
be considered. However, the Rritish govermment adopted sevaral expenditure-
reducing policies as well a8 the expenditure-switching policy (devaluation)
in order to make the devaluation work more effectively.2s3 Therefore, the
actual improvement in trade balance should be higher than the stated ime

provement from the Robinson-Alexander formula,

lnternational Financial Statistics, (January, 1968) p. 53.

zThe nature of the expenditure reducing policy is explained in
He G. Johmson's book Internsational Trade and Economic Growth, Studies
in Pure Theory (Camtridge, Harvard University rress, 1901), Ppe .
Uenerally, the delance of payments may be expressed as R - P, where R
is aggregate receipts ty residents and P is aggregate paymsnts bty
residents. Moreover,

R wRe + Ry

P-Pf’Pr

vwhere Rf 18 the aggregate receipts Ly residents from foreigners, Ry is
the aggregate receipts by residents from residents, Py 18 the aggregate
payments ty residents to foreignars, and Pp is the aggregete paymants ty
residents to residents. It followe that a policy to irprove the hslance
of pgymamrts must either reduce P, in which case it would be ¢tarmed an
aexpendl ture-reduoing policy, or inecrease R, in which cass it would be
termed an expenditure~ewitching policy. An expenditure~reducing policy
inclndes euch devices as monstary restriction, changes in fiscal policy
ty raising taxes or reducing government spending, and direct controls

and



over consumption. An expenditure-switohing policy includes such expedients
88 devaluation, in order to switch both domestic and foreign expenditure
tovards home goods, and direct trade control.

3The auvsterity program laid out by frime Minister iWilson contains
the following elemants. (a) A reduction in defense suending vy more
than $2h0 million in 1968. (b) Reduction in other public spending,
including capital investments by nationalized industries, totaling £2k0
pillion, (c) Curbs on bank loans, except to such “priority borrowers"
as exporters. (d) Withdrawal of certain tax rebates for manufactures,
except in economically depreassd areas, saving more than $2LO million.
(e) Raising the installment requirement on suto purchases to a one-third
minimm dowp payment and the balance within 27 months. (f) A "strict
watch" to prevent excessive dividend rayouts by companies. (g) An
1nc§egse in the bank rate to 8%. (Source: Newsweek, November 25, 1967,
Pe 3T)e



CEAPTER I
SLASTICITY APPROACH

The argument of the elasticity approach is expressed in terms of
four elasticities: the foreign elasticity of demand for exports, the
home elasticity of supply (which ie influenced by the home elasticity
of demand for exportable zoods), the foreigm elasticity of supply of
imports, the home elasticity of demand for imports (which is influenced
bty the home elasticity of supply of rival commodities). Thess four

elasticities determine the effect of devaluation on the valance of trads,

FPoreign Demand for and Home Swupply of Exports

Laet the export side of the tmlance sheet be considsred firet,l
A f2ll in the exchange rate leads to an increase in the guantity and
valne of exports in terms of homes currensy.2 The size of the increase
depende upon the elasticity of foreign demand. The increase in the
value of exports will be smaller, the emaller the foreign elasticlity
of damand (given the home elasticity of supply). In the limit, if the
foreign demand is perfectly inelastic there will vs no increase in the
volume of exporte and consequently no increase in their value. 7he
relationships are shown graphically in Figure 2-1, 2-2 and 2-3, D, 1s
a demand curve for axports of the devaluing country. Sy is a supply

1the following discusaion leans heavily on the article of Joan
Robinson, "The Foreign Exchange®, Essays in the Theory of Employment,
(london: Macmillen, 1937), pp. 13L-L7.

2m exchange rate is expressed in amount of foreign currency per
1 unit of domestic currency.
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curve of exports of the devaluing country. Here the prices are dasignated

in the damestic currency of the devaluing country.
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A fall in the exchange rste (devaluation) will be showmn by
dashed demand curves. Since prices in the diageam prices ere denaminated
in the cwrrency of the devaluing country, for any given quantity of
exports dsmandad foreign conaumers must pay more by the smount of devalua-
tion percentage in terms of the devalued currencyj the curve of foreigs
demand for exports of the devaluing country ehifte upward by the devaluation
pu'centage.l In Figure 2-1, the value of exports before a fall in the
exchange rate and the value of exports after the fall in the exchange
rate are Pg1elx) 8nd PgoeGyo, respectively. From the figures, it is
apparent that the increase in the total value of exports will be smaller
the smaller the foreign elasticity of damand for exporta (with the home
elasticity of supply infinite).

Next consider the influence of home elasticity of supply. If home
suprly is perfectly imelastic, the volume of exports does not alter, their

foreign price 1s unchanged and the value of exports incresses in proportion

lv. 0. Clement, Richard L. Pfister and Kenneth J. Rothwell,
Theoretioal Issues in International Economics, (Boston: Houghton Mifflin
Camparny, I;E”, DP. 259 =300,




to the fall in the exchange rate (Figure 2-4).
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If nome suprly is periectly elastic, the home price is constant
and the :rice to foreignars falls in proportion to the fall in the
exchange rate (Figqure 2-5), If the elasticity of home sup;ly lies
betwesn goro and infinity, the home price of exporte is raigsed ly an
increspe in their valume, and their price to the foreigner ccmsequently
fzlle less than in proporticn to the fall in the exchange rate.
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If the foreign elesticity of demand is equal s unily, so that expenditure
iz constant in terma of foreign curremcy, the value of exrorts is indevem-
dsnt of the hame vlasticity of surply and incresece in proportion to the



fall in the exchan.e rate (Figure 2-7).

If the foreign demand has less than unit elasticity, the increase
in the value of exports will be greater the smaller is the increase
in their physicel volume, that is, the smaller is their elasticity of
su:ply. Thus, when the foreizn demand has less than unit elasticity,
the maxirmm possible rise in the value of exports is that which is
trought about when their elasticity of supyly is zero (Figure 2-8).
The value of exports then increases in proportion to the fall in the

exchange rate. So long as the foreign demand has less that unit

e FIGURE 2~7 FIGURE 2:8
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elasticity arny inarease in the physical velume of exports means that
their value increaees less than ih proportion to the fall in the exchange
rate,

On the other hand, when the foreign demand has an elasticity
greater than unity, an increese in the volums of exports leads to an
increase in the foreign expenditure upon them, and the value of exports

increases more than in proportion to the fall in the exchange rate. The



incresse in the value of axports i1s then greater the greater is the
elasticity of bome supply (Figure 2-9). In short, a high elasticity of
home supply tends to redune or to embance incresses in the valus of axports
induced by & fall in the exchange rate asccording to whether the foreign
elapticity of demand in 1lmsa or greater than unity, respectively.

The miaimm effect of a fall in the exchange rate upan the value
of axports occurs when the foreign demand hes sexro elasticity (Figure
2-3. There is then no incresse in exports,

_ The maximm effect 18 produced when a perfectly elaetic foreign
Amrand is combtined with & perfectly elastic home SUpPly. The inmreese in
the value of exports ie then infinditely great (Figure 2-10). Since this
condition can not be expressed smraphically, Dy 1s drawn as a very elastic

demand,
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Home Dewnd for and Foreigm Supply of Imports

The isport side of the btalance shect will be considered, The
value of imports in terms of hame currency will increase or diminish
derending on whether the elmsticity of demend is less or zrester than
unity. Sraphically, the effect of a fall in the exchange rate on the



impart side cen be shown by an upward shift of she supply curve, Since
in the dlagrem the prices are denaminated in the currency of the devaluing
sountry, for ny given quantity of irports supplied, the foreign producers
are able to reglise a N Ner price hy the psrcentage of the fall in the
exchange rate in terss of the develuad currwmy, The higher the fall im
the ezchange rate, the graater the yward shift of the swply cwve of
imports.l

If she forelgn oupply is perfectly eleastic, zo that the foreign
price of imporis ia constant, then their howe ;rice will rise in pro-
portion to the £211 4in the exchange rats (Pigure 3-1); while if the
foreign supply is less than perfectly elastic a curtailment of output

Price of FIURE 3~-1 FIGURE 3=2
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Bm - 6m, < Pm, 0,y
Imports of Devaluing Country
will csuse a fall in the foreizn price, 2o that the home price rises Yy
lese than the f£all in the exchange rate. It oan be meen, therefore, that
in camparizon % unit elasticity vhen the hme demand bas less than unit

Iﬁc Ce Glement, PPe 299-300,
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elasticity, the value of imports will rise by more (Tigure 3-2), and when
1t hes greater than unit elasticity, will fall by more (Figura 3-3), the
Zoster 18 2he foreiem elasticity of supply.

A fell in the exchanse rete produces the marimuem incresse in the
totel value of imports when home danand is rerfectly inelastic. In this
case the physical volume of imporis fe constant, their foreign price is
unchanged, and btoth their price and their value in home curre«ncy are
increased in proportion to tho f2ll in the ewmchange rats. (Figure 3-).
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The maximm decrease ie produced when a perfectly elastic home
dmnand ie combined with & perfectly elastic foreign supply. In thie case

ircorts are reduced to sero {Figure 3.5).
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The Four L[lasities and the Effect of Devaluation

The two sides of the balance sheet must now bs combined. Ths
relations between the various factors in the problem are complicated, but
some simple generalisations can be made. So long as the home demand for
imports has more than unit elasticity, a fall in the exchange rate must
improve the balsnce of trade, for the value of imports falls, while the
value of exports is, at worst, constant. If the home demand for imports
has less thap unit elasticity, the net effect on the balance of trade
will still be positive if there is a sufficient increase in the value of
export8. If the elasticity of foreign demand for exports is not sufficient
to compensate {or a low elasticity of home demand, then a fall in the

sxchange rate will actually aggravate the balance of trade.

Kathematical Expression

Theae relationships may be expressed mathematically.l Iet I be
the quantity of imports, E of exporte, p the home yrice of imports, and
qQ the home price of exports. Lst f'{‘and éfbe respectively the elasticities
of home demand for imports and of foreign demand for exporte. Also, let
q‘ and '{f be the elasticities of home supply of exports and of foreign
supply of imports, respectively. Consider the effect of a small fall in
the rate of exchange in the proportion of k. Let the home price of ex~
porte rise w&:. Then the fall in the foreign price of exports is,

(- k(589 k -5¢ ¢ kbe;sy;; Sinall )

3 definition + SE 5% PR -
= % - G €4 ISy
. SI 4

e T3 €q . . 81 - 8¢

k- & ? 3
The net effect on the halance of trade is

(E 8%+ ¢ 8E)- (I5p+ P51 s Which can be expressed ss

1'.)o»m Ro¥dnson, p. 1l2.
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(Since the 85'5%“8} $p 18 very smell, they are neglected.)

(1t “ Eq

Critical Value Theorem

A9 8 apecial osse of this formmula, if the elasticity of supply of
the home country ("‘) and the elasticity of supply of the foreisn countries
('lf) are infinitely elastic and if the imitial txrade balance is in
equiliirium (19 = E@. the 30 called ¥Marshall-Larner condition results, That

is, since
. 3 Sl | LA S Al
aB = K{EYL (-;1'% Ip thH}
then, Aa:k{ g.ef ; "If’__ f-ﬁ}
-*
3 14

However, since f‘,ﬁ 'YH’ - 05

a8 - K(E%'(’f‘lf’é«-lp)

¥areover, since, g%

Vi

Ip

. 4B [,(ETF(G’C*GQ(-'|).

Abba ¢y Lerner expresses this condition in the following mamner in his
hook of the Economics of Controle?

If the elasticity of demand for exporte 1s less than unity,

asy one third, the quantity purchssed will incresse only one
third as puch ae the price falls and then the totsl value of the
exports will fall. Suppose the price of exports falls 3 per
ecente This ¥ill result in an increese in &xportes of 1 per

cent so that total valus of exports will fall about 2 repr

csent, Now suppose the elastiocity of demand for imports to be

1Bn1ppcnd1!1.

2 Lerner, The Zconomice of Control. (New Yorks The Faaxillan
Campany, 1959), pp. 310-19e




two thirds {so that the sum of the two elssticities is equal to
one). Then the decrease in income and in demestic prices of 3
per cent is equivalent to a 3 ger cent increase in the price

of imports (for that is their relative increase) and will lead
to a decrease in the amount bought, and in their value of 2 per
cent (two thirds of the change in their relative prices because
the elasticity of demand for imports is two thirds). The value
of imports and exports move together and the imports balance is
unchanged, If the sum of the two elastioities 4is less then
unity, there will be a preverse movement of the import balance.
If the sum of the two elasticities 1s greater than unity the
devaluation will always improve the trade balance.

Since the mumerical sum of 3ritain's two demand elasticities is 1.1
(which will be shown soon}, Britain's devaluation in 1967 should have
improved her trade balance according t¢ this theoram. Larnert's
assunption of infinite elasticity of supply of exports and imports may
be justified when there exists mary i1dle resources in the exporting
country and where constant cost conditions prevail.l However, the
Lerner cendition is only applicable to ecoods whose production is
continuous, such as manufactures. The imports of the United Kingdom
contain a large amount of agricultural goods with inelastic aupply
curves due to the difficulty of expansion of production and increasing
cost. Hence, the more seneral case of Robinoont!s formmula must be

discussed.

13

1Paul T. EXlsworth, The International Economy, (London: Macmillan,

1969)} PP. 355‘56.



CRAPTER II

APPLICATICON OF RGBINSONIS FOMMULA

TO THE ACTUAL DEVALUATION OF Hk UNITED KINGDOM

Rotwdnson?s formula is repeated for convenience,

i V{E _G_f('i"l"r]ﬂ)_IF T 1-€R)
€f+qa  Mfves
Although there are seven variables in this formula, three of them (k,
Eq, Ip) are easily found,

k (ratio of devalustion per oms pound) .. 0,131

Eq (value of exports before devaluation) ...% 5,214 millions?

Ip (value of imports before devaluation) ...f 6,43k zi1lions3
Although the devaluation was in November of 1967, the figures include
values for December, 1967. Trade in December should not be included
in the value of exports and value of imports before devaluation, but
its inclusion will not affect the result.

Several etatiaticéi studies have been made by Tse Chun Chang on
elaaticity of demand for imports (é%p and elasticity of demand for
exports (f;). He estimated the elasticity of demand for exports of the
United Xingdom to be =0.L0.b

lEconnniat, (November 25, 1967) p. 827.
2Int.ernational Financial Statistics, (Septembar 1970), p. 70.

3bid, p. 324,

hT. C. Chsng, "A Statistical Note on ‘orld Demand for Exports",
review cf Zconomics & Statistics, (May 1948), pp. 106-7.




The period covered in his calculation is from 192L to 1938.

15

He also

estimated the elasticity of demand for importe of the United Kingdom g9

0,28 in another work "International Comparison of Demand for Imports."l

Since more than 20 years have passed, the figure must be revised to

correaspond to the present trade structure of the United Kingdom.

A cospaxison of pattern2 of imports and exports of the United Kingdom

in 1930 and 1968 {s shown in Tables 1 and 2,

TARIE 1

THE PATTERN OF IMFCRTG INTC THE UNITED KINCDOX

Year Food, Drink  Raw material and Manufacturee and
. and Tobatco Semi-manufactured Miscellaneous
1930 ‘ L5.5 [ %= 25.1 29.l
1968 23,0 29.9 L7.1
Note:t Table 1 $s caloculated from T2ble 9 and 10 of Rritish Economic

Growth, Yy Phyllia Dean, (Cambwridge: Cambridze University Fress), DP. 31=33
ard of Trade Journal (May 1970), p. 1235,

TABLE 2

THE PATTERN CF EXFCRTS CF THE UNITED KINGD(M

Year : Food, Drink Raw materisl and Manufactures and
and Tobaeco Semi-marmfactured Miscellanaous
1930 | 2 i %e 30,k 61.6
| 1968 6 5 89
Note: Table 2 4s calculated from the same table 9 and 10 as those

used in Table 1.

1

T. C. Chang, "Internetional Comparison of Damand for Imports®,

Review of Economic Studies, (June 1946), pp. 8i-65,
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Chang estimated the elasticity of demand for imports separately according
to camodity groups, &s shown in Table J.
TABLE 3

ELASTICIYY OF DEMAND FOR IMPFCRTS

Total Drports 0,28
Manufactured

Pood Stuff (m_u - ) 0,31

Crude HMaterisl 0.2l

Semi -marufactures

Finished-mamfactures =l.12

Source: 7. C. Chang "International Comparison of Demand for
Imports", Review of Econcmic Studies, (June 1946), pp. =65

Tadble 1 shows that the relative amount of food and drink, with
elaaticity of demand &8s shown in Tadle 3, has declined to 2) per cent
in 1968 from L5.5 per cent in 1930, On the other hand menufactured
goods with elasticity of demand of -1.12 have moved from 29.4 per cent
to L7.1 per cent of imported value. This appears to imply that the
United Kingdom's elasticity of demand for imports should have increased
from the -0.28 which 7, C. Chang estimated during the 1930t's to something
wore elastice The elasticity of demand for exports is assumed to be
unchanged, because the exports of the United Kingdom in 1968 have the
same pattarn as that in 1930: manufactured goods are dominant and
Frimary goods are scerce. Hence it will be assumed that €( and €z are
=0.40 and «0.7Q, respectively.

Although there is no statistical research on the elasticity of
supply of exports asnd imports of the United Kingdom, J. K. Fleming gives
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generalizations of elasticities of supply and demand according to the size
and the degree of industrialisation,! According to Fleming, industrial
countries tend to have a more elasti¢ export supply tben do primary pro-
ducing countries of the same size.

On the other hand, industrial countries tend to encounter a lees
elastic world supply of imports than do primary producing countries,
bacause both the supply and the demand for crimary products abroad tend
to be less elastic than for industrial goods. According to Fleming's
first generalization above and the fact that 89 per cent of the United
Kingdom'e exports is manufactured goods, it is apparent that England
should have an elastic supply of exports.

Although the relative amount of imports of food stuffs and
beverages decreased over the past 20 years, the sum of food and raw
material imports of the United Kingdom still exceeds 50 per cent of
her imports. This fact and the second geperalization of Fleming isply
that the United Kingdom has an inelastic supply of imports.? It will
be asoumed that *|€(elasticity of supply of exports) is 2 and W4
(elasticity of supply of imports) is O,7. Since the renge of elastic
supply of exports and inelastic supply of imports is wide, several cases
ere exaxined for b]g nnd']f.

Such elastic values as 1.5 and 3 were substituted for Y4 in the
formula. And also such inelastic values as O.lt and 0,9 were put into
the formula forqf + All these results yleld substantially the samre

results as the comdbination of 2 and O0.,7. This indicates that Robdinsonfas

1J. M. Fleming, "Exchange Depreciation, Financisl Policy and the
Domestic Price Level", I.M.P. Staff Papers ZApril 1958), p. 300,

2741d., p. 300,
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formula is not very sensitive to changes in v‘ £ andVB, « Therefore, the
combination above is chosen for '] 1 end r‘ j of the United Kingdom. HNow it
is possible to calculate the change in trade balance of the United Kingdom
after devalvetion. Recapitulatini,

k<. 0,113 €4 oo =Odl v]f. eee 07
EQ ... £ 5,238 Milldion €4 oo -0.17 ek e 2
I e.o £ 6,438 Million

Using the quantitice above, Robinson's formula gives

0.4 (1+2) 0.7(1-8n)
o +2 B 6,(35‘ o,?+ C’aq

a8z are3{41Yx J= fa3smilion

Therefore, according to the elasticity epproach, the trade balance of the

United Xingdom should heve improved tyfJ3§ millions. This approach does

not indicate the time period in which the adjustment of exports and imports

works out. However, it has been held 1mn this approsch that the most

significant responsee to price changes would becoms effective in the course

of several months.l So the time period for the complete effect of the

Eritish devaluation should not be more than 2 few years after the devalustion.
Robinsonts formula does not take income effects into account,

however, To consider the results of incame effects, as well asprice effects,

Alexanderte approach will be considered in the followlng section.

]'h'itn Machlup, "Elasticity Pessimism", International Payments,
Debts, and Qold, (Wew York: Charles Scribner?s Sons, 1905), Ps 60.




CHAPTER III
ALEXANDER'S AFPROACH

Bafore dedcridtdng completely Alexanderts approach three revisions
whioch he made in the elasticity approsch should be noted.l FHe aerees
that the initisl effect of dsvalnatiocu depeads on the four elasticities
whioh underlie Rodbinson's approach. Hence, Alexander inourporates
Robdnson's formila (aB) digcussed above into his own as Eg.

He tmsists that Cts infitdial effect mpst be corrected (positively
or negatively) for (1) revarssl faectars due % inooms changes aftar
devaluation; (2) the direct affeots of price changes on abeorptions end
(3) the ecale=wp or scale~down effect eoming from trade imbelance before
dsvaluation.? These Vi1l be discussed in turn,

The Revaersal Factore

In the discussion of the elasticity approach, it was essumed
that money incomes were held constant in toth country 1 (Home country)
and county 2 (the rest of the world) wvhile the prices and quantities of
exports and imports were peraitted to vary as a result of a change in
the exchange rate.

However, if income is allowed to vary, it generally reduces the
effecte of the devaluation, because any rise 1n real income of country

l'rha entire discuseion here is dependant upon S. 8. Alexander's:
"Effects of a Devaluation, A Simplified Syntheeis of Elasticities and
Atsorption Approaches," Amerioan Economic Review, (March, 1959).

2) country's net foreign trade balance 18 equal to the differance
tetvcen the total goods and services produced in that oountry snd the
t27 goods and eervices taken off ths maxket dameetically, The amount
41 off the market domestically if referred to as abdsorption. (8. S.
ader, "Effects of a Develustion on a Trade Balance', I.M,FP. Staff
, April 1952, ppe 263-78.)
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1l a8 a result of the devaluationts stimlating effect on domestic produnction

is 1ikely to lead to increased damand for imports which will tend to re-
duce the initisl effect of devaluation. Similerly, rises in prices of
domestic products in country 1 as a rolult. of incressed expenditure out

of incressed manday incomes Will tend to cut down the price differentials
initially set up ly the devaluation and thus reverse, in part, the initial
effects of the devaluation.l Corresponding results in the opposite direction
in country 2 will also tend to reverse in part the initial effects of
devaluation.? Accordingly, a pair of initial reversal factors, Ry for
country 1, and R, for country 2, are defined such that (Ry~ 1) and

(Ry= 1) measure the ratio of the reversal, through the income reactions

4{n the corresponding country of the initial change in the foreign dalance.
That is, if there is an initisl inprovement of E 4 in the foreign dalance
of country 1 as a result of the devaluation, income reactions in country
1 will tend to reduce that improvement ty Bc(By-l) to R4E « In general
Ry and Ry will sach be less than unity. When these two coefficients both
operate, they set up a series of adjustmants and readjustments to the
initial effects. The general formlas for the result of this type of
sequence of adjusttents and readjustments are the following, es shown

in Appendix 6, provided the predevaluation dalance is sero (this
essuxption will be dropped later) and —1<(R-1)(R2-1) < |

@) dBg= . RkaBf
(2)3 = (R~ (Ro~1D
tby dBg - Rk Eg

i~ (R-1){Rad)
Alexander expresses this formula in enother way adopting multiplier

114, p. 26.
25¢e Appandix 2.
3Ihi.ci., Pe 2T.
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analyeis. Suppose thsi in country 1 {mremsed money imsome of one dollar
per incame period induces, within that ineome period, hoarding 4in the
epount of hye. It wlll alse increase demand for imports tharely detariara-
ting the foredsn balance by £3. Yy the familiar multiplier ebalyeis,
total mondy income in the eountry will ultimately have increased iy

]Aﬁ’f.)-

Moreover, agiregmie inghuced hoarding rer dollar of origingl increxent in

expenditure Hy 1 H, = S
-ﬁ‘ *fu .
‘ne aggrezate induced detericratiom of the foreign talsnee ¥ will be
fie sl
. “ + '.(\ .

And ¥y+7) o, 1. Since initial increase in expenditure squals totel
induced leakmges. ‘han there is an inarease in foreign tmlance Uy &,

the increase in incame would de .
;A

'gll'r'fl ’

An increase of income of this amount will include a deterioration of the

foreign talapce by:

15 = b ALY

Therefors, the forelzn belance after the firet resction of country 1 is
Ea-REr= Eq(I~F)= HE4 .
Bat by dafinition of Ry this quantily equals Rl'{‘ Therafore, Ry~ By,

end 1.8y 3 Pye Similarly, 3.2 & Hyo
Substttuting Ry = Hy and 1= Ry 2 Py in (2) gives.

L‘) d’ﬁf - ) Ht“z E'f

(3) |- 7 Fz
by d8g = __ Hy Hz e

i ot Fz

Alexander simplifies this formla further,

Let { fa o
G = - L. Ja 2 Thtn H\" U | 4|
‘l, ﬁ] ‘



and similarly for Hp and Fp. Substituting these values in (3).

&) C‘Bf = = A
(L) (¥ §+ V2
by dBL= EA
1+ g +%

Thereiore, the reversal factors depend only on the rarlos of f; to hy and
£, to hy,

{>R ,Initial effeot (Eg) will be reduced more.

4=%,Initial effect will becoms 1/3 Ep.

£ <4,Initial effect will be reduced relatively less or unchanged.

In sumnary, first, the initial effect of devaluation depends on

the four elasticities. Second, the degree that the initial effect "siticks"
depends on the relative strength in eech of the two countries of the
impact of additional monay incomg on money hoerding on the one hand, and

on imports and exports on the other (the retion of f to h),

The Caze of Predeveluation Iabtalance

Formula (4) assumes the predevaluation trade balance is equal to
zero. Alexander drops this simpls assumption at this point howsver, If
the piedsvsluation trade balance is not equal to 2ero, the change in the
balance measured in one currency will not be equal to the change in the
balance measured 4in the oiher currency comverted by the postdevaluation
rate of a)mhangaze..2 But the foreign balapce iteelf in one currency
alvays equels that in the other currency converted at the going rate of

axchange. Thus,

@‘) Bfo = Y Bﬁo
(s)
W) Bfa = vaB “\“

Where beaml Bfaare the balance in foreign .currency before and af ter

lIbid.’ Po 300
2141de, p. b
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dovalmtion respectively) n*ond B Mm the correspanding belances {n
couaptic currency; and r and ¥, @ r{i—k) are the pre= and postdevaluation
rates of sxchanye, respectively. Subiacting (5a) from (Sb)d?._. AN
Where aBg= By —Bf, and 48g= B¢, - BRo.
S4ince rxatkr, Bfw bs expressed in tarmd of 1,
aBg, K and Bfo’ aad,‘q‘in teys of (‘,A?’K MB*ot

(6 @) aBy = TaeaBg -ykBg, = raa B —kByy
& agg= £ o4 Koeg

Thus, the change in the balmmse in one currendy will not egual the chapge
in the bdalance in the other curreacy multiplied hy the poat-develusiion
rate of emchange, tut will diffex bWy a fastor which is ozsentially the
daveluatien proportion muliiplied fy the inliial balance in the sprropriate
currercy, That i3, k is the devalustion jruparticm vhan the rats of
exchan:e 4s expresved in rmmber of wdis of forelm currancy for oM
mit of dasestic cuwrrenzy while k/1.-k 18 the devaluatdon propartion Wham
the rate of axchange s expressed thw other vy ercund, Alamnder refere
to F*"F‘Qo" the scale—sp effect and ~kBs a5 the seale dosm effoct. Let

us denote the scale~down and scale-up effects g ijmd !J‘, rvepectivaly.
Then

P =-kBg and pas= I::K Be. ,

*o thet D g® ~ %ﬁ. ¥ the pretevaluation balance was s deficit
(Bf‘nd B < 0) Maf'dll be pasitive and Dy vill be megative. It is
shown in ipp@miix 2 after the NJY sequenco of edfus thents and resdfiddt~
nents, that the fina) chance in the treds elance, startidg from oan

iniiigl imbelanse, Wiil bes :
+ V;Df
@) dg= HrY
A E T
& 48y = L +vaDa

|+ vy
m’ Pe 35.

et i

T




The Direct EKffect on Absorpiion

Alexander now sudpands the asswsption that the enti:re amouut of
the initiel improvement in the foreign belance in domsstic currency, [.* 3
is thrown on the damestic market as net additicnal expenditure in
country 1, rle assumes lnstead that there is some direct affect, positive
or negative, of the relrtive  rice changes initislly brought Wy the
devaluation on the money smount of abavriiion forthcoming &t a given
morey incomw. This direct effect of the devaluation on absorption out of
a given money income in country 1 may de demoted iy dy. T7hus, the total
initial effect on expenditure in country 11418 Eh~d) . This will lead
to a net change of d%ﬁ, in agzregate monay incame 4in country 1 from
that ;roviously cenmsidered, and & further change of Fid) in the foreign
balance at a ;iven rate of exchange measured inr damestic currency.
Thie further change will, hovevor, be scaled dowmn by ccuntry 2 to Hofydy
and then udjusted back and forth in the now familisr process to Rofydy/y~FiFy,

or in tevms of the g5, to wdh

G+ uy

in domestic currency. 7The net chanze in the foreim balance in {oreigm

currency assoclsted with d) 1s, therelore,
\Jy d. o
I+ Ui+Uy

Similarly, if in country 2 there is a direct effect, dy, of the devaluation

on absorption out of a glven income, the resulting chenze in the forelgn

belance in foreizn currency will be

H, 'F;dz or \’idZ
1% R it v +U§_
In domestic currency of country 1 the corres;onding amount is

wd2_ T

I+ v+
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Thers the final reneralited axpreesions for the effecis ¢f a devaluation

on the Wrade oalance are:

) g, 2 ~Efrud T AP AR

$
(8) Y-
% S B Y

Eer e Mevlvd )
bt W W

by Jée

£

littdey Do 37.



CHAPTER IV

THE APPLICATION OF ALEXA4NDER'S FOIULA

Since thie paper 1e concerned with the effect of the desveluation
of the 3ritish pound, formula (8b) from Chapter V will bs erployed to
determine the chengs of trade balance in domestic currency,

B®)  pe-  ERt Wdi+ w(Dgda )

RS Y

Eg~ ’%d'* j%iz( ;&« Bacr g )

|+ ._f‘_-} %

i A2

il

The Initial Lffect

The initial effect of devaluaticn in Alexander!s formula is the

result of Robinsonts formmls. That ia,

E«: £ Q3¢ }’ml};uné.;l

The Marginal Propensity to Import of Country 1(f)

.The fl and f2 includs nét only the income-~induced increased
demand for imports but also for expori subgtitutes which deteriorate
the foreign balsnce. 30, fy is not exactly equal to the marginal
propensity to import. Nevertheless, the difference is so smell that
the marginal propensity to import is used.

As will be recalled, fy is defined ae

a™
= o

1.

Ve Do ‘8 .



TABLL 4
GoNoi’e and Dmports of Ten Jounwdles,

(Money Amounts in Millions U. S. Dollar.}

A &NIP LY

27

pe W6, 5h, 70, 138, W0, 18k, 230, 280, 324 and 230.

Imports;

Ioid., p. 35

®

Cmﬂ!‘y Year G.No?a Img}f}'t‘t al Im?l‘)"t 1'
VK. 1964 93,268 15,949 f
1965 100,100 6,832 16,103 154
1966 106,512 6,12 16,651 548
UeSe 1968l g&.boo 20,286
1965 2900 52,500 23,188 2,900
| 1966 | 747,600 62,700 27, Th5 114559
1967 'g;:igg L,6,300 23,_2&% 1,000
Germany ;% Uy, 6
T R R M — N
1967 12_1.'?75' 1,075 17,365 - 6711}
Cenada 1964 145,798 7,554 B
1965 | 50,508 1,710 ik 1,159
1966 56,506 5,998 10,170 1,L57
) 1967 .%; 3,855 10,966 796 |
Netherland 1964 17,261 B 7,055
1965 19,269 2,008 | 7,L60 Lo
1966 | 20,948 | 1,879 | 8,016 556
1967 2OLB 20100 | 8.3% 320
South 1964 5,123 2,356
Afrieca 1965 [ 5,602 L79 2,699 33
e mmm— 1
France 198 L0 | | "“1%’,0?_0‘
1965 92,910 5,900 10,343 273 |
1966 | 100,100 7,180 | 11,83 L5% |
_ 1987 L,071 1,321 | 12,381
Australia 196 15,948 3,313 |
| 17,595 1,047 | 3,765 52
(72568 | 18,468 873 | 3,6% | - 129
1987 20,196 1,728 3,913 277
Belgun 198 15,8.2 5,930 | .
1965 | 16,98% 1,32 8,502 572
1966 18,28% 1,300 7,182 | 680
S ,1323, 191% 1,216 7,176 - &
I _(a82¢ |
S TR R
N ;] 2 :
L 1967 'mleas £,008 9,827 1,93
Source: O.N.?e. International Firecncial Statistics (September 1970)
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As shown in Teble L, the change in G.N.'s and importa of the
United Kingdom are such that the marginal propensitlss to import in the

three year period from 196; to 1967 vere as followse.

5 /, 043>

) (/%8¢ S AT ¥ - /7
= 0.006(/%8-€L) 5 0./8f (54~ €7)

AH (Y %
= = 0.023 (/74 §)
AN 4,532 Fix¢
Since, @8 mxy ve seen, there are considerable fluctuations in magnitude,
an average of the marginal propensities will be taken. The same general
moethod will be used in calculations of all the merginal propeunsities
after this point,

y8Y + ExF+ £ 0%

j—' = 0. 0}39

The Marginal Propemsity to Import of Country 2 (The Rest of The World)

(£2)

The data in Table 5 shows the nine largest trading partners of

the United Kingdom in terms of exports plus imports. In total these
countries sccount for 45S.8 per cent of trade. It will be assumed
that these nine countries are the "rest of the world",

Hence the statistic needed to compute the marginal propensities
in Alexander's fonmula which is spent on imports resulting froo a one
unit increase in world income would be the change in impoarts divided

by the change in C.N.!'. of the world,



TABLE 5

NINS MAJOR TRADE PARTNKRS OF ME §,X.9¢
{Money amounts in Millions of U. S. Diollars)

29

T

Trade with

I[ Total

_ Export Import. 3

] U;.A. 1,592 1,982 35576 12.9
Oermany (pF! 797 1,508 ‘5.4
Canada 566 937 1,503 St
Netherland 569 k6 1,255 he.5
South Africa 51 621 1,135 _!11
France 562 568 Y l ,1.30.“ lt.i.“
Australia 570 },26 996 3.6 *
Belgium 513 326 839 3.0
1taly 366 119 785 2.8
Other 6,887 8,059 1,946 54,2

 Total 12,790 14,881 27,671 100

Source: Direction of Trade, (Fetruary 157C)}. pp. Sh~58.

8&xporte and Imports are the totel amount traded from
Jamuary 1969 to Septamber 1969.

The information in Teble L showed the chenge in imports and the

change in G.N.Fe for the nine countries over a three yesr period.

1lat

Vs
f2 deanpote the change in imports divided by tha change in S.M.¥. of the

rest of the world.

nine countries gives,

Combining the three year averages for each of the

e (. 000+ 4,689+ £ 00)+ (0,289 +48Y ~L7/) + (L IST+ [0 §74798)
=15 T

(& £+ L.700+ 46,300 )+ ( 3750+ 7 028 +1 OfINL 7/0+ S 97F +3, 85S)
(h08+ $86 +920) + (P =/P3+ 400 ) + (73 +/.€00+£95)

(2000 + 1677 +2/00) 'f'({<7?*~/{f;" r&lo) r (& fovr 7, 160178 0/)
(480 =29 +277) + (€22 4459 =60 4+ (JX Hf2f 1+ £ 938)

(1L T FTTI I TS0 + LTt 1 V(5287 LIS r £ 2l )

=0 0];’)



TABLE 6

WORLD TOTAL EXPORT AND U.K.'S EXPORT
(in Millions of U.S. Dollars)

Year 196k 1965 1966
World Total Export 152,700 165,400 181,300
U.Xe's Export 12,785 13,722 14,676

Source: Internationmal Pinanciasl Statistics,
(September 1970), p. 3

From Table 6 the U.X.'s share of wrld exports during the 1964 - 1966

pariod was: .
IA7HE 10 ]R2+ 7Y 476

1§27 T ¢ 4o+ 18)30

= 0.002 Or 31.2%‘

Thus, the United Kingdom should receive 8.2 per cent of the 0.092
increase in importe of the rest of the world resulting fram a one unit

incre@se in income., Consequently, the marginal propensity %o import of
the rest of the world will bes

f,= 0.002x50.082 = 0.007€

The Marginal Propensity to Hoard ( h)

Although Alexander does not define clearly the marginal propensity
to hoard in the article of 1959; in his 1952 article the marginal propensity
to hoard 1s defined as l-¢ vhere o6 is the propensity to absorb. ¢ is

determined by combining the marginal propensity to consume and the marginal



)1
propensity to imvest,l Therefore, the marginal propensity to hoard is
synonymous with the marginal prepensity to save. Since there are no
figures for saving readily available, the follewing naMonal income
identities will be used to derive total saving, From the definition

of the national income accounting,2
GNP = C+G+(x-t)+Tr+D-----(1)
E.N.p = C+ Spr G+ Tg+Sg+Sb+D --- (2)
BEquating (1) and (2) we have

(X-rH)+ 1, +D = S[>*S<3+Tf. + Sp + D
Sr Spt St S,y = (X-H)+ Iy =T ---{3)
Where

C o . o Consumption Tf e « o Transfers to

Foreigmers
G o « o Overnmant spending

S poee e Fersonal Saving
X Bl e EXPort

Sﬁ e o o COvVvermment Saving
¥ e o o Import
S, e e« dusingss Saving

I . .« o« Net Domestiic Investment
Thus using equation (3) the total saving of a country can bs calculated
from the figures of trade mlance, net domestic investiment and transfers
to foreigners. The results are shown in Table 7. ¥rox Table 7 and

Tatle UL, hy and h.‘, can be calculzted. Since

WRres
= el
PN ‘T
the marginal propensity to save of the United Kingdom ( hy) is
L7082+ 1463 + /73 _
§, = = 0.7  and

6,03 + 64/ + S &6

15, s. Alexander, "Effect® of a Uevaluation on a2 7rade Balance",
I.X.F. Staff ‘aper, {April 1952), pp. 266=67.

2For the entire process of derivation of this identity see T. F.
Dernburg and D.¥. McDougall, Macroeconomics, (New York: McCraw-Hill,
1968)’ PPe 69‘720




the merginal propensity to save of the rest of the woerld ( hp) is

£, (T eoc + 6773 +93F2) + (w7 + 240 —6/8) o
2r B
(82660 + Q2,700 +af, 7 ) + ( G756 + 7,008t 4 07 )

(1,392 +2,608 + 42/) + (L0 +423 +678)r (N +7—1f)

( %47/0 +8978 +3,353) +( 2008+ 167 P43,/ It (47 fr a3+ 662)

(/0¥ + £23%+ 6P§I)+ (/7 + 230 +208 ) +( #SK + 50 + {oK )
(55001 7760 + 1433/ ) 4 ( LEK7 + 8T +170F)+( 43K+ (30D +//{ )

(S +320 + [ 1€4)
(LI€7+4 560+ 4m &)

= 0./6/
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TA3LE 7

Bavinis of ten countriea

Country Year = as Counlyy S S
UeKe - 1961«]- 1&, '.107 South L 80}
ggg 16, gh% ggj Africa P ﬁgi 82
7,943 | 1,553 1,2 329
196l 93,143 : 18
UeSe 1965 101,143 | 8,000 | France 20,545 2,10L
1966| 108,116 6,973 21,779 1,23L
1567] m.usa 2,02 [28,632 (6,853
196% 27 | 5,0k}
Sermany 1965 28 1,0117 Australia 4,251 217
1966 30,772 11,999 738
1967 30,157 | - 615 5420k | 205
Canada 1965 12,21 | 1,393 Belglwm | 3,7 L5L |
B S Sl E5
1967 723 | _ o he392 -7
196, 5,518 1,593 | |
Netherland 1965 672 Italy 12,109 516
1966 h 53 L73 12,129 320_4
1967 5.333 6715 | _ 13,585 1,156 |
Source: International Fimmeial Statiatics (I.X.F. Septamber 1970)

PPe LS, 5L, 755 s 280, 324 and 330.

(E:oept. Prance

France: Internstional Financial Statistice (I.M.F. May
1968) p. L0,

These exchange rates ars used here; &1 ® 3,977 Deutache

#ark, (ae of Octobder 1967)

1.0838 Canadisn dollar. 3,614 Dutch Guilder. 1,389 Rand (South )
Africa

1.110 Australian ¢ollar. 50.05 Belgium Franc

(International Finarcial Statistics

i1.952 French Franc.
624,45 Italian lira.
May 1967 p. 25).




Predevaluation Rate of Exchange ( ¥ )

Since the United Kin;dom is trading with more than a hundred

countries, the rate of exchange should not be a single rate bvut should

be the weighted average of a)l of the exchange rates.

The exchange

rates of the five largset trading partners of the U.K. as of May 1967

are shown in Table 8.

TABIE 8

FIVE LARGEST TRADE i ARTNERS (F BE U.K.

SRR el ERPEARRN, e

Country 1 pound equals % of (X+H) of UeKe with |
U.3.A. 2.80 Dollar 12.9
Germany 11.14 D.M. Sels
Canada 3.03 Canadz $ S.l
Netherland 10,12 (uilder L5
South Africa 2,02 rRand b.l
Total 32.3
Source: International Finaneial Statistics, (May 1967)
Pe 23.
From Table 8: g
/- $.¥ $¥ . i, 1k at
. - = X2.85 o X /1.1 +f—§er X 3.03 + s +/0./2 +fo)¢0-}
SO
Va4
= $L/§'

Fronm the above result:

o= Yil—-k) = $rS (- 0.43) = 44/,
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Direct Zffect on Absorption ( d )

The total money sup:ply of the United Xinzdom at the end of 1967
vas { 11,691 millions.l The consumer price indexes for 1947 and 1968
were 115 and 121, reapectively, using 1963 as the base period.? Therefore,
the price level rose bty 6 per cent a year after the devaluatiosn. This
price increase reduces the real value oi cash balances by atout 6 per cent
or & 881 million {14,691x0.06). Assume that cash balances were previcusly
in adjustment with the level of real incomes and that for each ¢ 10 that
cash helances are out of adjustment there is a cut decrease in expenditure
of {1 to retuild them, | There wuld then be a cash balance effect of
about [ 88 million per year. This figure is only an approximation of
the cash balance effect because the Keynesian instantaneous adJjustment
upon which Alexanderta analysis ie based does not tell the time period
for which the devaluation worke. Nevertheleas, this figure oan be used
as an appraximation to the actuel figure.

Suppose that bdboth the redistritution of income and money illusion
effect worked favorably for the trade 'elance improvement.
Assume: d; 8 £ 200 million

dy = # 150 million

The consumer price level rose ty 6 per cent again between the 1968
and 1969 period. It follows that the cash itelance might have increased
by the same amount as that of the previous year (4 88 million). 3t
the effect may be considered to dwindle after the devaluation. Since

Alexander emphasized the cash balancs effect most, the other two sffecte

linternational Pinaneial Statistics, (September 1970), p. 32kL.

2Ibid.’ p ® 32!{.
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cen not be expected to be es influential as tha cash balsnce effect. Thus

£ @0 million would be the most feasible assumption. Since the direct
effect of the devaluation in the rest of the world ( dz) is caused by the
devaluation of country 1, it is quite reasonable to assume the smaller
amount of £ 150 million for dy.

The Trade Balance before Devaluation { EKo)

Be,= (=) £ 1,220 Milliont

Result of Alexander's Formls

The calculation of variables:

B, -+ «f335million P oeee 5.5
kK o oo 02b3 Ty o« Lelil
f3 o . . 0,093 e s« o & 200 million

By e .. 0,199

4
fz © o o 0.0075 de e o o £ 150 million
By =« .« o(-) £ 1,220 million
o

hz s a o 00161

Substituting into Alexander's forsmla gives,

R T. da
Eg + jﬁ-rd”* 2 3—5)8"%4“_?&]

[ i + i}
T 2
0.09 0.0078r, 01 i so)e 150
= 236 + W”W*m[f ;.—a,'}zg)( i O)+ﬂ7
_— "0‘079 2 0,007&
0./?? G. /6!

= £ a2/ milion,

1See pPe 18, Eq - Ip S -1,220 = Bho'
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This is the improvement of the British trade halance resulting

from the devaluation of 1967 according to the above analysis. The actual
figures of trade balance after the devaluation were (=) £ 1,505 million
in 1968, (=) £ 1,017 million in 1969 and (=) £ 514 midlion in the first
half of 1970.1

For several years the pound has been overvalued in relation to the
main trading currencies of continentel Europe and Japan.? Since the
devaluation eliminated the overvaluation of pound, the deficit in the
balance of trade should have decreased., However, the deficit in the
trade balance in 1968 increased ty £ 265 million compared to that of
1967, This surpriaing result is attributable to (1) the time for the
devalustion to work itself out in income and price changas, and (2) the
closure of the Sueg Canal due to the Middle East War :hich increased
Britain's oil import W1l ty £ LOO million emmally.3 The deficit of
1969 is smaller than that of 1967 Ly £ 203 million. The figure of the
first hal? of 1970 also shows approximately £ 200 million over the
pPrevious year. Thus it can be said that the trade bvalance did improve
after the devaluations This result corresponds to the conclusion of
this stmw.h

linternational Financisl Statistics, (September, 1970) p. 70.

2Bconomist, (November 25, 1967), p. 8&S5.

3pusiness Week, (November 27, 1967)s Pe The

Ugee Pigure 1 of page 1,



CCNCLUSICN

Lest this study be assumed conclusive, amphasis must be made that
these formulas contein several shortcomings which make even their use to
obtaln rough estimatee subject to question. In securing the values of the
elasticities several studies were used. In these studies the elasticities
usually were determined ty correlation, However, a bias toward under-
es timation of demand elasticities due to the excessive weight which
goods with large price variations hed in the correlation has been
recognized by Quy H. Orcuttel He exposed numerous errors following
from the assumptions which underlie the method of deriving statistical
demand curves for imports or exports snd of estimating their elasticities.
Moreover, the margingl propensities used in Alexandexr's approach were
also subject to considerable error because of the large fluctuvations in
the magnitudes from year to year. Finslly, the difficulty of estimation
of direct effects of devaluation reduces the reliability of Alexander's
formule ~= particularly since it plays such an important role in the
approach.

Although it carmot be assumed that devaluation always improves
the balance of trade situation, it was discovered oty the elasticity
approach that devaluwation should have improved Britaints trade talence,
Even 1f the income effect and direct effect are teken into account,
bty means of the Alexander's formula, a favorable effect remains. It is
interesting to note that the two very arpraximate results at loast agree

that the direction of changs would be favorable. This was born out by

lmy He Orcutt, "Measurement of Price Elasticities in Interna#ional
Trade", Review of Economics and Statistics, (May 1950), pp. 117=32,
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the experience of the United Kingdom. Hence, this study supports the idea
that the Alexander and Robinson arproaches should be used es part of

information to rake a decision concerning devaluation.



AFPENDIX
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APPENDIX 1
A PROOF OF THE ROHIN3ON FORMULA

The definition of the change in the trade balance:

M 4B = tE-J%*%-;E)_(I-QYJr}'-a;)

JE . i L
—_ E E
2 - e s & = ol - s
'5) l|f’\ = 3% E ;_)?' {‘ "\' i_'[_—_ Kq;_ =
Z ' k3 t
_ ME - %
Flky-2T)
>E-% SE -G JE - F .—a,..«:')z_:
T P L (eS8 ) {2 ) ?r)
G I . E(kg-d)'  EeR Y E.L-,,..g-a?
('+ + ‘H;\ o 4 i " JE -7 JDE ?‘E)‘z- +'>E.1“'E(P‘£'-)?-}
E(ke =2%)  E % E259.(KE - %)
DE2( B2 +IE9) 37 +5E1
- DEE - R E hi
@ Sime Ea-toEgE = (B + 29E) ot ()
e ( EEE YRR § 2 (B0t IE) oF M
. Ll_\ Ek?
TR €4 (1Y) }=E>;+;E-g
“ Cf 4 : -



And we can subssitute in

{ Gf(|*q%5
+ 1 6

@ AP = E"é_t/\

8imilar treatment cf

© 4B = E‘gki ééc“jqﬂﬁﬁ)

Factoring out k,

glves,

} —I\ak{ i]f(l—éﬁ_)}

M aB = I&{EZ _ﬂ_q_)

e)‘- +r{€\

Notations are,
E o« « o Exports
I « « o Imports
P « o « Home Price of Duports
§ ¢« « o Home Price of Exports
eﬁ...gofﬂomenmndforI

éf e« » o« ¢ Of Foreign pemand fur

N
5§
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} = (Top+ o)

T4+ &

Agli—=Cf )
(qf+ Eq )}

o & of Home Supply of E
« ¢ of Foreign Supply of I
« Change in

e A Small Fall in
Exchange Rate.
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APPENDIX 2

PROOF GF FINAL REVERSAL FORMULASL

Given a series of adjusiments bty countries 1 and 2 such that
is the chenge made ¥y the jth country at stmge i, and for the second
and all successive stages:

(@) A = (Ri=\)- 820D /1% [
(B81)

\

by D21 = (Ra-1)+ Aii-Ya L 7|

where the 4|, are measured in domestic currency and the 4, .in foreign
cwrency. These formulas apply only to the sscond and successive stagss
beceuse at the first stage country ) will adjust, not to the chenge
nade iy country 2 but to the change brought atout by the devaluation,

80 that & =(Ri~1) ER « Similarly, ag < (KJ“l)(Ef +2i1)e  The sssumption
" that country 1 adjusts first is purely arbltrary, The final expressions

would be unchanged if it were assumed that country 2 adjusts first. Iet

[

o
Ly= D &L and a4, = Az

—
!
—

Cale

These sums w11l be fimite mrovided, as will be assumed, that

1< (R~ VR ~1) L |,

Then the final change in the foreign balance measured in the respective

currencies, (B, and Bj— » 8tarting out from initial chenges E, and B¢,

1j1exander, pp. LO-L6,
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will be the sum of the initisl changes plus the subsequent adjustments:

W dBg = Eg+ <, + Az/v,

(32)
M d Bf = E{ + Am t Az

Q, vhich is the sum of all adjustmente made by country 1l will be ths

adjustment in respcnse to the initial change E 2 plus the sum of the

adjustments in response to the adjustments of country 2, which in the

ggoregate are A;/m measured in domestic currency:

@) a, = (Ri=1(Egt bsfn) » mdsindlarly
(b3)
b) 42= (Ro=1)(Ep+ Arfa),
Substituting (B3b) in (B3a), and (B3a) in (B3b) and defining
¢= (Ry=-D(R— 1)
- -\ )E? + _.E_t_ 1 94,
@) @ 2= RTDERY G % d
by 6= (RmDEf+ §Egva ¥ §492 7

or, transposing the final term and dividing bty le-g, which by previous

assuning canmot be zZerot

, _ , Ef
(k) 41-—775;_[(L.—\)Eg+31—%\-]
(= ‘
B sax o ((Ra-DE S E 6]
Jf the predevaluvation balance was gero, E‘?\ =E§/’ 8ot
Yor
|
@) 4= ;__( R(‘\"\’Q)Eﬁ
(86) i
®) 45 = ‘ (Rz—-l‘rZ)Eﬁ Ya,

l"'g
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Substituting (B5) 4in (B2a):

~

dBe\‘.‘: Et’\ (.l'fi_ig(ﬁ”»ﬂz —2+)g)j
(37) B ;
= tﬁ[ T;—a-—(rz.fr‘\z—wj)j

Since, Irom the definition of g, R +Ry —| +g = Rify 2 and

1= = 1= (K~1XRs~1) =
R;R;Ef
(& dBy = ind samelarly -
(88) ) jL "‘ (R|"l)(R3""l) - & /
(b) dB.f\: RiR: Eg o
= (Ry~DI(Ra—1)

The CJeneral Case

Allowing for direct effects dy and d,, (B3) and (B4} must be

modified as follows:

@) 4 = (R=-UD(Ega-d,+ 2244 )
(#3)”
) Ay = (Ry=VIEf—~dat A1)

Then (B4) becomes:
Ry 4, = (R[—l)(fﬁ-c],)* %/ﬁ)\(E]&"'C\J)"\' ’34:

/

Bl :
A by A2 = (Ry= (B¢ -d2)+ §Ya (EQ-dD+ <2

Dropping the assumption that the predevaluation balance wa® zero,

Ef\ - ( Ef/ra) + D4 ahd Ef = Eﬁ\ﬂ()\‘f Df‘ A\SO, Df\; - Df/rc\,



By eperations similar to those used in obtaining (B5) and (BS):

/
(B6)

Subetituting (86)/in (B2a):

dpg = | {Eﬁ(r@-w Ry +R,) = di€ g+ R—1)

/ L=

(B7)
da e
--(\le‘+__.%)(§-tRz l))'

let - l _R| ] "R;.
Uy = ——— B =
R, = 7% Ra

Thens

SR W, oo oI = da
&Y Ar = l *"g [R\(tf\—c‘j)*' CI{ E(D_ﬁq-.—r)o\-)J -

45

7

T~ Ryt Ry _ l 4R - -\
| 3 TG ey ’ | =8 EITU'.T\B
2 R>-1 - V3
l"'g ) l+\3’,+\3:2'

Subetituting these values in (B7 )’

, %) "—{Bﬁ = Eg +tUid, + B Dg +dx /yi)
(B8 ) B SRV VY

by dgp = —EEE By PGB TOR)
RS

9
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APPENDI 3

TEREE DIHECT HFFECTS ON ABSORY 'Z'I‘L)Nl

a. Cash balance effect

If the money eupcly is inflexible and meney holders desire to
maintain each holdings of & certain real value, as prices rise, accumulate
more cash, This will reguire a reduction in their real expenditures
relative to their incomes. Thus it helps the improvenent of the trade
balance, because according to the absorption approach, b (change in trade

balance) £ y (change in output) « a (change in absorption).

be Redistribution Effect

There may be & long lag of wmges behind rrices, and profits
might therefore gain at the expense of wages as 2 result of the devaluation.
Rising prices will transfer inaome {rom fixed money income sgroups to the
rest of the economy. To the extent that income is shifted from those with
a high marginal propensity to absorb to those with a low propensity, the

foreign balance will te improved by the devaluation.

ce Money Illusior Effect

The money illusion may contribute & favorakle effect to a devaluation
if it actually leads people to pay more attention to money prices then to

monsy incomes, Because it will reduce the consumption ly people.

1s. 8. Alexander, "Effects of a Devaluation on & Trade Balence",
1.1leF. Staff Papers, zApril 1952)s pp. 276~18.
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