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Rkstract

;;'Caﬁada is again operating under a flexible._exchange"
2

rate ' systen “as_ it *did‘ in  the flftles. This resdlts id
1ncreaced 1ntere=t in the cperatlon of policy toolc ‘under
the flexlhle rate’ system. How can ‘capltal flows and in

N

partlcular short-ternm capltal flows be used to

Canadlan €ccncmy? Hew Hlll short-ternm capltal flouc hlnder

attemgts tc imgrcve the eccnomy? To answer these questions

-

_shcrt—term capltal flcwus must pe understood. This paper

attempts t¢& fpresent a simple_'modelu.of. short-term' capital

flo which prevddes for estﬂmates of pollcy effects The
. & ,

hypothe51s preeented is that short term capltal flowc result

frcm.the actions of 1nterest; arbltrager speculators ' and

traders who perfcrm tcth?
° . . o

‘unctlons. Tgﬁ capital flow then

depends on- the interest dlfferentlal between countrles,L.the

forward .apd epct exchvn Tates and the degree -of trade

>

encouragement »In addltlcn to presentlng a mbdel of total

| short- terw 'capltal flcws the compcnentc of the shcrt- term

\‘

flcws are'aISO'examined.

nghly rellable eetlmates of the modelﬁﬁ%eff1c1ents did

&

not resuit 1argely due to OVer 51mp11f1catlon of vthe »real'
world 51tuat10n.. It was po=51ble te ‘cenclude ‘that

‘ 4,
speculative- arbltrage was falrly exsten51ve in the**péﬁiod

examined and that there. mayv be s=some truth 1n the parlty-



LA ? | |
psychclogy hypothesis. The egélinaticn of the componéntf of
short*termﬁcapital flcus did not EIove very réuarding. RN
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Intrcduction
{
. ' . @ B S
Gnder a flexikle exchange rate systenm, private  short-

term internaticnél capltal flouc are highle influential 1n'

.-

affe¢ 1ng exchangé rate ad]ustments. Capléal flous also have

(4

- a sigrnificant’ effect cn the .domesth ‘money sSupgly and

; thereky greatly‘ affect theA'central government's ménetary

policy. querstandlng the causes and determlnantchof capltal'

flows. would ke” advantagecu= 1n contrclllng the caplbal flou
\ ,
or ;employlng it tc meet our needsy, In this paper‘be shall

-

1nvectlgate shcrt-term 1ntcrnatlonal capitaii flows, their

detern1nant= \and component parts. A',quatterly modél of

\shért-térm capital flows will be présented, tested and

%y

ccmpared to cther uorkc cn the squecth

ihere faré uumé;pug wvorks on intérndtibnal shcrt-term
icapitai flcﬁs-some of_which will be discussed lateriin’ this
paper. :Host‘ %ave (tegg»formuleﬁed in a ménner not allcwing
‘for»estimates‘gf the effects of'policy changés OL not aiming

at explaining the cdmpk@be flbw.'For-example, they may only

'uish tc exglain spchlafive flouc or 1nterest arbltrage

flous. Larger €xisting mcdel= of the external sector 6f the

Canadlan €ccncmy are. pot sultable for our purposes either

51nce-the shert-term capital flow is usually. left as a

.
12

oy

y
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residual ~€Xxplained, by the other accounts of the balance £f¥“

]

payments,! ‘. ) v‘ = . - : wﬁ} ‘j& |

Eecently Richard Caves and Grant Reuber publishe a

stuu/-cn the exkfrnal sectcr of the Canadian sconomy for thé})

clexity

il

.cludés "a model cf thgh%hort-term capital market. Cuimé to

exchange rate period 1551, tc 1962.7 The vork

s By .

“ky

t' - impc-tance of the work as Canada is OFce again under a

- - o . ETNE _
flevitls exchangg rate system, the Caves-keuber wor® cannot

vassed ty uithout.ccmment.'ihe validity of.several.pciﬁts
vl Caves and Rédber make are in dcubfﬂ in  the fauthor's
OklniCh: for. exampie,. theirvvinclusidﬁ‘éf the herghéhdiée
btalance .as a'dete:m;ﬁant of‘{hé short-tern capit; / inflow,
E ’ { . :

their conclusion that Wcnnacott's "parity psychology"™

hypothesis3 cénhot' be . prcven, and the Strength-cf their

censitivity estimates.

» K

There is still rcco and need for work OR a2 short-term

5 -

!. For example see:. John F. Helliwell, =t al., The

Structure of EDX2, Bank of Canada Staff Research Studies,

(Ottasa: Publicaticns Committee of the Bank _of Canada,
1971) , p.127 cr Nanda K. Choudhry, et al.,,IRAC%, AD Annual

_—

Econometric Model cf the Capadian Econcmy, Working Paper
‘Series No.6¢%(08, (;crbnto: University of Torcnto Press),
p.g“.. s . ., i . - b . . S . . .o '//4

2 Richard E. Caves and -Grant L. Reulter, cCapital
Iransfers and Econcmic Pclicy: Canada, 1251-19€2, HArvard

Economic Studies, Vcl. CXXXV,.“(Cambridge,“Mass.;hﬂarvard

University Fress, 1571).

> Paul Mcmnacc'', The  Capadian Dgllar  1548-1962
(Toronto: University cf Tcrcento Press, 1965), p.178. _

- . .’ B
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capital flou model. This paper attempts to develop a model

explaining, the carital flow ‘for redsons of interest
7 - . .
. , » v . N ' . ) .
arbitg@ge, trade credit: and  exchange rate speculatijon.

Y

Chap €r 2 ‘sets out fthe‘ theory and 3tﬁmatés thé modelKQ

Chapter 3w . compares the mecdel develcped in thik paper with
4
those ct other works. igapterau draws the restilts of Cur ‘own

work and that . of cthers tcgether fOImlNQQL severql

q( ~ .- -

conclus;cns. R . o B ﬁy.

. <o
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tiiﬁé equaticne, the demard for foreign exchange, the supply

\ - R . oV

Chapter 2 ' ) 7
. ‘ - /

The Easic'ﬂedel

: ! . . < %
'This chapter sets cut a model 51mulatﬂng the behav1or

of " irnterest arktitragers and exchange rate cpeculatorc in
4+ -

supplylng ‘shért-teem fcreign funds O exchange to the

Canad;an - market. In a later chapter we Hlll then be able to

estlmate the results ct Ecllcy dec1elcns on capital flcw

_necessary  tc be CCncerned with  the oemand ‘function.

‘degendent variab¥ée in a2 supply equation. The data ig the .’

' L ' S . ﬁ ) e o
. flow ,-which _has taken (Flace and therefore is deteiizned by

\eupply ehouldfegual demand;

. thnally'in estimating a supply function,/it is ., not

-~ -
-

Unfortunately, in this case the noreal prCedure canpnot be

,

fcllcued The avallahle, data can . not be»_usedl'as " the

bofh supply and demard. An exchange markec moael wi

,’(

haVe

to beAbrieff& reviewved. An exchange manket mode@fcnncxste of»

b
fcreign exchange, and the equilibrating CCDdltlbn that
g 3 o

’

-

‘1he quantity cf foreign exchangefregui:edvfis- tne _net'

4

total of three, items, the balance o? current account, theﬁf;

balance on lcng—term capital account, and dfficial reeerve

changes. The first tuc 'can be ' ccmbined tc fcrm the ba51c

TN
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balance which is a_ functicn cf the spor'exchange .rate. The
\ A - _ . ! v
third = item, official reserve  changes, " arises under a

flexikle exchange rate only * if the authorltles wish to

o

influence. the rate. They may buy forelgn EXchange when the

-~ .
Cﬁﬁgg;en dcllar is high in crder te .loWwer its value and sell

foreign excnange when the Canadidn dcllar is low in order to
.

raise the Canadlan dcllar' value. It is clear-that one  of

" the deterglnants' of the,demand for'foreign exchénge{{g its

'ri_s‘ ful’fi’lled’.ﬁ Bu

price.t
= e ) ‘ "& ’ ‘
.'.Ihe supply of fcrelgh exchange is depemdent on exchange

»

rates and interest rates. The. guaﬁtlty 6f fqmelgn exchange

.‘

supplled vis the short-term capltal ir flou. Slnce the short-
", : “ .

term capltal flp is numetlcally both -th& amount of foxeign

'exchanga¢ cuppl ed ‘and demarded, the equlllhratlng ccnd}tlon

-

‘ because the short -term oapltal flov data’

.\4 .

is the equ111¥< un flcw, the actual eupply equatlbn cannot

be estlmated.ﬂ 5ver, }m Hhat fcllcus rhe flow data ‘is -
™~

‘s

[

-‘vof= supply and bg mand ‘and therefore the.‘fléw are very

treated as if 1t were the cupply data since thé?ietermlnantS'

i

similar. Further, the frccedure is justified if it ‘can y;ey'

assumed that- ff]iS‘the ampdﬁR'of foreign exchange interest

. A iy o ) .
agbitragers_and Speculatcrs desire to supply which is the

)
/ )
—_—————————————— e < VL .

! Jerome L. Stein, '"Internatlonal Short-Term Capital
Hovements“ Ihe Amerlcan Eccnomic ggg;gg, iv (March, 1965),
48, . , .




f SoL s ' ‘ " - : , )
limiting ~factor ‘and therefore detexmines the‘flcu.?lt nust

be remembered E&at in éltber case theg cettlng up of tne/

- (RN

model is - 51mplif1ed but that the\recults ulll actually be am

-

estlmate of the flcu’amd net the supply equatlon.

,} - gt A m" 1S ; o \ ‘ ' . l
f

Y

s LN
o . —

Tb'i(cugély cf cshort- -term’ forelgn excnangc arises %

the actlenf cf‘rbterejb;- frbltragers‘and foreign"ex;bange
Aspeculaté;s. PEach‘gtype o%, actlon ‘wlll now be digcugseg
.separately, then the 1nd;a;duai areac Hlll be ccmbined‘ to

form the ccmplete model y}. | "/{ 5” . ‘f

¢ : -
Tc beg;n 4set£gng uﬁ the mddel . 1ntere<t arbltrage
PR ) R :
actlonc are revlewed as a determlnant of shqrt termﬁ capltal
Q ) -
flqﬁ .S[:racC2 and Elack34.1n' hLQ footcteps, have 'taken

*.
o

FHFQEESt_ arbltrage to be the %nry\determlrant of shcrt germ ?
Iféégitai,'fleus.f Spraos' geflnes three._typei‘ cf ;nterest
’arbifrage:ﬁihith accénntf'in fsemé \manner'fof all’tYpesuoT
\shdrf-teeb capltal flcu . The flrst type 1is 'ﬁpure-iaterest\*

v

arbitrage"'the scle purpcee of uhlch is to take advantage of

the net 1ntere=t dlfferentlaPQ Ihe net 1nterest qarfe;ehtbal
R ,
reculic ;uhen precent .and \futureﬂ_exchange rates. are

con51oered 1n addltlcn Tc interest rates. If ERE is the

Kl AT

: \ ~
“', S . - ) -
2 g, Sprao "Speculation, . Arbltrage ax  Sterling", The
Economic qurnaf LXIX" (Mazch, 1959), _ ’ C -
v3,S;anley W. .Black, « "Theory - Polityﬂ:Analysi of -
Short-Term Movepments‘ in the Ealance ‘of Payments", Yale
gggggg;g __§gls VIII (Spring, 1968), 5. B .
AR N Sa it | . N i
o t\ “?“’ B

-\ ‘ o,

W [ ) . b
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~£oruardk'exchange rate and RS the spgt e}change rate vhere

the exchange rate 12 deflned as the u.s. Price cf a Canadian
dollar{zand CS‘and‘USS are 'respectively the ta%adian and
u. s. Tgort-term interest 'ratee, ‘then funds will flow to

Canadea

éreater than (1+USS)100). When .the :eturﬂs whix} Ean be

€arned on a U.So?dclla; in cCcanada are  greater than the

returnrs on the.” U.S. dcllar invested dcmestically, by an

amount which exceeds the ccst of eOvering againSt .exchange

rate adjuctmente and alsc cuff1c1ent1y exceeds th

i .

‘currency ccAversion, 1nve<tment Cap_{al will f1

from the
tc Ca adaﬂ'.ﬁg ‘ ' R
Ned S
N L - ’

Tom the ,U.SL nif RF(1+CS/100)/RS fis' sufflClentlyg

‘costs of

The second type ct 1nteﬁq§t ‘arbltrage which Spraoc

def.tnec is "trader- arblttage" Th1Q type of arbltrager also

has 'the” exchange risk coverad and therefore baseQ hls.

i dec1510n on the same ccnelaeratfons asathe pure—arbltragér.
.~

For ‘example, a Canadlan 1mporter with a foreign exchange

s

oommitment can cbtain trade credit,. Faying  the foreign

',oountries intereet ‘rate while buying foreiéi‘ exohange

’-foruatd guarding agalnct a devaluation “cf the /Eanadlan

dollar. His alternatlve is 'to- borrou donectlcally, pay: the

{ .
domeetlc 1nterest, uee ‘the borroued ‘funds to fbuy f&&eign

',exchange spct and” Eay. for "‘his tnport The "trade-'

P

arbltragers" actlone have tbe,eame cutcome as that of a pure

;ar%ltrager. The "pure arhltrager"A transfers _ addlt;onal

L}
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A - . L. '
supply cf funds tc the. hlgh net 1nterest area Hblle the
"trade arbltrager" traDCfercladdltlonal demand fcr funds to
the lcu net interest area. The perscn supplylng fund= tc the
“"trade- arbltrager" often the U.e. ~xporter, acts exactly as

the "pure- arbltrager" does. o '%%

o - T

The third- tYpe cf {rterest arbitragqe. is "specularonfv

arbltrage" nItl invelves  an uncoversd transactien; an
exchange | 1<k 15 taken "Speculator;arbitrage"*may cccur in

. - A S
the. frroceéss of trade financirg cr eas _ah' ;inde?endent
"invesrmentidecrsion, o | 'qg o S ®
| " /0w | ‘"

An 1mpcrter who has a -future-cdamitment.in‘foreign»

2 : N, e L :
exchange may malrtaln the positicn, rpay the forelgn

finterect,»~but vepecul te that the prlc of forelgn excbange
wlll fall cuff1c1ent1y n%,maki up the cbst of the: 1nterest{
"payqﬁnrs .as  well ,ﬂkﬁizguer the: effectlve Frice of his
'imports: His alternatlve is to bcrrowv domestically) - buy .
fofeigﬁ-' exchange, terminate- his commitment ‘and
simdifaneously sell fcreign ekchgnge forward. "{/?ff—¥~—

An »investor 'eXFGCting a revaluatlon ~cf " a forelgn,.

e

-CUrrency may buy that ccuntry IS currency Spot and vnvect in

the ccuntry at their 1nterest rate.»%gé%%alternatlve .ie to

invest domectlcally thle purcha51ng forward-the fereign:

‘exchange'which he eXf tC-tc rise in value. The ch01ce foé;'

1

the +trader or: 1nvectcr 1c based on the sanme four varlables



¥ 2 V)

as for pure cr trader arbitrage but also> on'. the expected
rate. In addition, the_.trader or 1nJ/stor must determlne
wvhether it is more profitatle to speculate in the spot or

forwazrd market.‘

In a fornm clmllar to that pre 1ously used an American

speculctor'c decisicn is’ based on (i&ﬁether or Lot
or

.

Z(X(RS)(1+C</1OO)FSE N is“' greater 1ess‘ " than

X(f+U S/105?+(X/RF)RSE where X is the number of U.S. dollars
1nvested and RSE is the €xchang rate expected in the \ne;t
Feriod. If gthe' frrst ?is greater the'hmerican speculator
speculates ia.tde:sgtt market:' The adcuot b :which" he
.speculator' profitsﬂ on speculating ig' thedgiot market is
still given,bf?the‘difference RSL(1+CSAﬂOO)/PS-(1+USS/1OC).
This value determlnec whether he speculate= at all. If 1t is

x»g pOS’tlve value 1t wlll te profltable for hlm to speculate.

Spraoc h@s defined all short-ternm flous as occurrlng
for 1nterect -arbYtraqge r asons. He has’ neglected short -term
flows thch occur purely to take advantage of exchange rate
adjustment . For the cpeculatlve asSrects of the flow ue turn'
bto Rhcmherg. v Rhcmherg has defined all short term capltal
flows as'occurrlng for spe%ulatlve reasons. - ,-'E>

~ | ) »-:" *K

~

g 5
) 4 Rudolf Robert Rhcmberg, "Fluctuatlng Exchange Rayes In .
Canada: Short-Tern Capital Movements and Domestic Stability"

(unpuklished Ph,D. dissertatlon. Yale Unlver51ty,’ 1959),
92, - _

T |

~r’.
~
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According to Rhcmherg speculation. or exchange rate
r . .

movements may ke divided 1nto two categorles. The flrst

categcry is the adqutmen% in timing of trade and Iong ternm
~capital +transacticns which cccurs\becahse‘the_e;chaugeﬁrate
T . e

. . . ] L i
1s not expected tc remain at its present le§%Q. Ihese

adjustments  are v1rtually 1mpo sikble to measure since: théﬁg“

is no 1nd1catlcn cf a transactlon untll i?. has occurred

When it uould have occurred had?exchange rate cond1t10n= not

changed is nct generally kncwn.

S
The seccnd type cf cpeculatﬂon is observable. It is the
_adjustment in the shcrt- term p051tlons of rhose who hold

.foreign Currency assets, Asset “hclders whe expect . the

exchange rate to rise H}&kt\{:iJfanadian cufrency;'those
€xXpecting the exchange rate to Tr&1l wiil, seii“ Canadian

: . : B @ . o
currency. These adjustmerts are recorded as shert-term

capital flcws ¢f the talance of payments. - B
Icoking at how prcfits can be made frcm exchange rate
speculation.investments'uill facilirati the understanding of"

[y

the =seccnad type of speculatichc The Amerlcan speculator s

1&n dcllars. For

C »
is one U.S doller“

first converts his currency.'iuto ;jCan
simplicity assume his initial investn
; T v _

He then invests it at the relevanterate fcr .one period, say

ninety days. At the ,end of'.the perlod he "will have

(14CS/100)/RS Canadian dcllars, He expects that he will be
‘(b . ) N4 ) . o T



>

- - . . ) A 11
able tc convert fhie ixtc U.S. currency at a cerfain rate
RSE =c th@f he Hill have ESE(1+CS/100;)RS American'dollars.
He mustrcomparevthiS‘uithvuhat he would have.if he had not
speculated but had  é%vestqu in ﬁie own countfy. This is
. (1+U5</100) AmeriCanwzcllars. He chen bases the decisione to
'inxest in Canada on whether RéE(1+CS/100)/RS—(1+USS/100) is
pdsiiive.'ﬁhat thie_ih ‘effect is, is unccvefedb interest
arbitrege. thch, mayxﬁtake piace .bec?use ‘of the ihﬁereet'
tjdifferential, or becauee cf a’ ccmblnatlon of - the interest
differential and expected | exchange rate v adjustment
'(speculatlve arbltrage). If the flow cccurs exclusively <due_
,to the expected exchange rate adjustment, the formulatloh of
;

- the dec151on varlah;e may be 51mp11f1ed to (ESE/RS)-1. This

shall ke refered to as the "pure speculatlon" varlable.

The pheoreticai(;cdels propcsed by Spraos and Rhomberg .

may ncw be'cchbined.,lhe'short—term capital flows which have

. been cutllned ~in. this section are: pure and trade:.
arbltrage,z the deciSion variable being RE(1+CS/100)/RS-"
(1+USS/100); cpeculatibe‘ arbitraée,‘ the decision'variable

belng RSE(1+CS/100)/RS-(1+USS/100), and 'pure ‘speculation,

£

the varlable‘ being (RSE;RS) 1. For simpliCity"and.'tof“
facilltate ‘ccmparison with other uo:ks; the independent -

variakles have been rewritten before being put consecutively.

/

Qintqfthe mcdel presented'belov; Rl

LSSy A S

STK=C® + CV(NID) - C2 {RS- RSE(1+CS[100) } - C3(RS-RSE)+U

[



Y
a

K

R | (1+055/100)'
where: : _ : -

‘NIL= the net interest differential, R¥ - RS(1+USS£_ 0)
® , (1+C5/100)

) Cleatly cre ‘qf thé main problems in a test pf thls
’ modeh Hlll ke multlccllinearlty. ic reduce multlcolllnearlty '
the ‘Speculative arhltrage var‘able 1< removed assuming that
the "rure - arbitrage" and "ppre_Cpeculat1v~" variébles iill
piCk ﬁp the;acticps‘cf fhe aésetfhblders whc considerh bofh.
eichénge rate  adjustments “and the interest | Tate
differential.s.ln thisicase the model to te teéted is

| STK=vC°/¥‘Cl(NID)Y- C2 (ES-RSE) + yo |

Short-term'¢apital ficﬁs.dépend cnp the net :%pterestf réte
différentia aﬁﬁ‘ fhe dlfference hétiéen the ptesent spot
vexchange rate and the cpct exchange rate‘expectéd tc cccur

in the next pericd.

Expectaticns Fropcsals aprlied to the Short-Term

'§\, Capital Flow Mcdel

Tc/ be able tc test the nodel's'abilityffo'explainv
. . . . . . i . Tt c

-short-t¥erm interraticnal capital flcus, the time series data

S ht
o S/Eichard E. Caves and. Grant"L.ﬁ Reuber, ' have argqued
similarly  fcr 'covered  and uncovered - interest arkitrage;-
Capital Transfers and Eccncmic ‘Pclicy: cCapada, 1951-1962,
Harvard Economic¢ Studies, Vol. CXXXv, -(Cambridge, Mass.:
Harvard University Press, 1971),_p..80. oy

.‘ . . -
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for the exFected eXChange rate, RSE, must |be obtained. ' No
such =series exisﬁs; at pre ent”ncr may it be possible

obtain an acctrate series for‘th‘ ‘expected .exchange rate.

“The series must ke aprrcximated. '’ Cj&Q\i)

‘ﬁne follelng cectlcn of thls chaé*er is an attempt to
develcp an approx1mat1cn ecr the expected exchange rate. Ten
proposals are presented and substltuted into our shert- termo
capltal flow model. Ihe ablllty of these ten Fropcsals to’
aid ir expiaining short-te:m capital flows is then tested.

f : : . ", .
In any attempt tc simulate  the = fcrmaticn of

expectations, . the =simulaticn model should contain every
factor which uou;d influenge the hclder of the_ expectation,
This’ is of courselimnOSSible.‘fhe ten followinglproposals_
are an attem;t tc ascertain some ccnsistent Fattern gn some
variahle which presumably” would figure prominently in the'
o formation ct a specnlator‘s exchange rate expectatlons.rtFor
poiicy analysis FUrpcses it would also be very benef1c1al if
the Variable: chosen were a pcllcy varlable and therefore
'allowed a better estlmate cf the effects of pOllCY changes.
Pollcy ‘variables flgure promlnently ‘in expectations]and
should . therefcre: te lncluded in any ,Hestiméte' of
expectations |

1.) Ihedv'sinp;est‘ pronosafv for ‘the‘vfornulationv of

T



the_ Eank cf Canada's RDX18. All PICEose that exchange rate“g
expectatlons are lnelastlc and therefore. change tec a- lesser .

€extent .than & changebln t € actual rate. Speculator< alwaye

€Xrect the prev1cu<*

's rate Ulll Le clcser tc - the

future rate than 1¢ the p;eeent exchange rate. Speculators

ullL then move 1ntc Canadlan dollar asdets if ‘the exchange\
rate falls.’ They ant1c1pate a return to a nlgher exchangef
rate at whlch tlme they may reconvert to U.S. dcllars at e

prcflt.

There are a ccuple, cf fprctleams uith.this‘propcsalw
hfirst speculatOrS' expectaticne, may nct be lconpletely

inelastic,' or 1nelaet1c enough to ke v151b1e. They may ' not-
expect the previcus rate tc"be re—establlshedw,uithin "ore
Eeriod ~er the revereal cf the exchange ratectc be im mediate

- even if they do exrect it to happen. Secon theoretically,

-

stablllty cf .the exchange rate nay ‘not be.possible if
,SpeculatgrE\first'reject a i exchange rate| as not belng»
permanent but in the fclloulng perlod the) acéept the very

fame rate as Fermanent.
-7 :
¢ Ibid. 75. - Y -
7 T.L. Powrie, "Short-Term Capital . Movements . and The
. Flexikle Canadian ‘Exchange Rate, 1953~ -19¢é1", . Canadian

~Journal cf Economics and gglltlcal Science, XXX (Eebruary,
1964), 79.

8 ‘John F. Helliwell, et al. The Structure of EDX1, Bank
of Canada Staff Research Studies,  (Ottawa: qupllcations

'COmmittE% cf the Bank cf Canada, 1969), p. 25.
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in srite of these prqblemé, we, shall test the
proposalt's ahiiity tc. sinulate -specﬁétors"exchange fate
expectations. Sulkstituticn cf the prCﬁosal into the  medel
yiéldé | |

STK=CO1 4 CLINID -.C21CES + D1 )

where CRS = RS = FSI1 with Li indicating - the nuhber of

periods a variable is lagged.‘ i
. : “

. - N
The SquIQCIlth on the coeff1c1ent§ in this - and theil
folloulng equatdcns can‘-be used xc 1dent1fy thé propbsal.

The first numeral cf the sup ccr1g§ dlStngUlSheS the&

o

. - Y
coeffjcientc within an equatlon. The seccnd numeral refers

to the propoesal with its specific assumptlons. "The second

numeral takes values frcm 1 to 10 since there are ten

propocsals.

 2.) The foruard exchange raté m:y be a very useful proxy for
’exchange rate expectatlcn .9 $henfcrward rate is determlned
by‘ the demand for.'fcruagd‘:ccver by trade hedgers and
1ntére¢t arbltragers -and the supply of forward exchange due

to cpeculators:;/*‘\ R

As . pointed - cut earlier -~ in

o Ce R . i v L
this  pdper, interest  arbitrage is profitable - if -

9 Ethhcrg; F 115, ' T



’ 1€
RF(1+CS/1OO)/RS4(1+USS/1CO) - 1s greafer -than - zero. For
Iurther interest arbitrage not tc take place the difference
must ..'be Zero.10 Rearrangihg' ‘ ‘terms . yields
RF= RS(1+US°/100)/(1+CS/100) If'_'speculators telieve the
exchange rate will rise they Ulll pu<h the fcrward rate to a
level in excess of what 1ntereCt arhltrage-would have it set
‘at, RF will be greater than RS(1+USS/1UO)/(1+CS/100). In
this case the rate which speculators expect‘ulll cccur - in
the next peficd,is irdicated by addindhthe Fresent exéhange
rate tc the spechlafiqn'caused incfease it the fcrward rate.
The expected rate 1<" | |
RF- RS(1+USS/100)/(1+C¢/\OC)+RS. , |
i'Substltutlng this intc thc capltal ffow mo}el reculté 1n the
hfollculng. '

STK = coz + ClZ}Nzc’} C22 (RS - FF + RS(J:Q§§[JQQ) - RS }+U2

which reduces to'

‘,STK = coz + c121N1n - Cc22 (-&F + RS(1+USS[1OG)}+U2
- : . (1+CS/100)
© Recall’that NID = RF - RS (1+USS/100)/(1+CS/100) So. that our
ceccnd 1ndependent vazlable is Q1mply -NID. The model. 1n its

' clmplGCt fcrm can ke wrltten

STK = co2 + C12 NID + p2

10 s.C. Tsiang, "The Theory of" Forward Exchangé and
Effects of Gecvernment Intervention on the  Forward Exchange
Market", 1International Mcnetary  Fund Staff Eapers, Vil
(Rpril, .19%59), pr. 75-€C.
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where

C12 = Cc121 ¢ (22, - : ~

A

'3.) Arndt, has proE?eed that "current‘ expectations -a?g/

adjusted by a prepcrticn o the deVlatlcn of the actual
‘currert rate from the prev1ous expected normal rate."ll In
equatlcn _orm'

RSE-RSEL1 = (1Qa)(ﬁs ’f'RsrL1)- o IR
"ghere '05a5112; and 11 indicates 'that ESE is lagged one..
-period; This can be solved for the expected rate° 'v'.

RSE =_(1—a)(RS+aESL1+a2ESL2+a3RSL3+...)

The expected future SECt rate is a functlon of past exchange

ratec decreaC1ng in 1mpcrtance over tlme.

Arodt's-fordulaticn etill does not allow for presedt
changes uhicﬁ have as yet ‘nct.been felt in‘the-exchange
‘market;_hlec; applicaticn of this proposal‘ to ‘the model
'lforces the‘,employment cf the Koyck transfer and therefore

the prcblems assoc1ated ulth thlc method 13 The model may be

STK = CO3) ¢ C13NID-aC23CRS -aC13NIDL1 + aSTKL1+U3

11 W. Arndt, “Interhaticnal 'Shert Tern Cafpital
Moveme A Dlstrlbuted Lag Model of Speculaticn .In Foreign
Exchar tconcmetrica, XXXVI (January, -1968), 60.

Eid., p.61.,
13 1N, Koyck, Dlstrlbuted Lags and Investment Anallsls

e, —— s — v e o et e s e

(Amsterdan. North Holland Publlshlng Co., 1954).
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4.) .The next  prcpcsal for eétimating “exclhange rate
- €xpectations is Ly Kesselman.1* In a paper on the Canadian
.flexitle exchange ;' rate  pericd he 'proposed three
for'mulationQ ar extrapolarlve model a regreSC1ve model and

a comtinaticn ¢cf the twc which. shall be tested bere.

fy'ture rate is the precent spet rate. Flus some constant
SRS -

fracticn ct the change i the rate cver the past perlcd In‘

equatlcn fcrm'

FSE = RS + K ( &S - RSL1)

. The €xtrapclative model .FTOfCcses that- the expectedv

where for.sggbility'x is'lessethan one and ty assumpticn K

5

‘1s greater than zero. As Kesselmén'pcintsbout_though, "Given
an excgencus 'shock in  the excnange Late, extragclative

'behav1or cah explaln coly a movement away frcm the -normal

€xcharge - value...It _cannct explaln a return to’ the normal

. < .
value;_ulthout a new exogenouQ . change actlng in that

‘direction."1s

The regressive ‘nodel is- tc overcome this problem. The'

regressive expectat1cn= mcdel in equatlon fcrm is

. . o~
/ .
\ i
i T s
) . L . :
7 /

14 Jonat%an - Kesselman, "The Role of Speculation  in

Foruard Rate Determlnatlon’ The Canadian Flexible Dollar;

1953-1660", The Canadlan Jcurnail of gggggg;g§, Ivge(August,
1971), Zz€1. , . A <8 ,
1S Ibjd.
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RSE = ES + M(ESE - ES ) -, N>0 ..
The mcdel assumes-KSE,is the normal rate dnd expectatlons
&

are adjusted faccofding “to the dev1at10n of the spot rate

frcm it. 'The expected rate is abcve the present rate if the

normad rate is above1the preseht rate, and kelow the present
rate if the normal rate is below the present‘rate.L

» )
away from the normal exchange value, - the regre 51ve model

can explaln cnly a mcvement tovards the rormal rate. Nelther

"will ke correct in all cases Qo that we have elected to test |

Yy -

cnly the thlrd formulatlcn.

Kesselman!s third< fcrmulaticn is réferred to as the

‘j\

~

As the-exfrapolative model can explain only a movement

“dUal mechaﬁistic podel" and -is the previous two models::

'comblred

It can be Hrltten. ' ' P

E = RS+ K( RS - ESL1) + H('RSEha BS ),  O0<K<1, C<M

As  yet we have nct spec1fled the v@rlable RSB% the

normal rate. He shall use- three alternate values for %his'

\-»-'
varlatle- the constant cne, in crder to’brlng in tbe "parlty

\

psychclcgy"'~ hypothGC1s,“ Povr1e'¢~ four 4g\uarter centened

' Eovwng average (P) ,1© and a simple average, (RSA),_'compos

of tke future_perlcd's:exchange'rate, the present excharnge

-

'16‘POHrie,_p g1.



rate and hheueXCEange rﬁte'of}rhe last +wo quarters. The

i

three alternatives Sukstituted {intc Kesselmans  dual

mechanistic model and then into thé model of she¢rt-tern
o . ' . € . .
capital flows are written ccnsecutively as: o

N
+

a) STK.= CO% 44Cl4 NID + C24 K(CES) + C2+ M(1- 55) v us

b) SIK = COS +\g15 NID + CZS K(CRS) + C25 M(p~ ES) + US
. ©) SIK = CO6 + 16 NID + C26 K(CRS) + C26 M(ESA-ES) + ye
. Where: . T o e R

F = {(RSL2 + RSL1 + ES # ES1)/Q*(RQL1 +ES 4 BST + BS <)/u}/r

‘and‘RsAf- ( ES1 4+ ES ESL1 + RSL2) /4

““t_"
S.) SpeculatcrQ may expect the exchange rate to move tcuarde"
¢ 3

the ncrmal exchange rate. Thus, the normal exchange rate’ meyh'

‘be a useful proxy for the expected rate. RSE oeébmee R%E, We-

R

may test the three alternatlve valueQ fcp%FSE“ the parlty

psychclcgy, the. four guarfer centered movrng ave%age, aana\
RSAIS T ¥ 1

.

;T&e_ "parity‘lpsychclcgy" and the feur*quarter"Cenieredv

movrng average have already‘been te's fd,ﬂthe former by Caves

and Reuber 17 the latter hy Powrie,’

‘yleld reeults uhlch wculd 1nd1cate\%hat they af roxrnate the

-

'\but each faileéilro;

~expected exchange rate. Eecause the data has been 1nproved '

\- - ‘.,[ F' ‘ '

.

17 Caves and Reuber, pp 83- su._} _
r 18 Pourle, E- 81. : ' _ : o
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Since these testS were made and because our mcdel is

slightly different frcm those in which the variatles were

originally tesied,l9 ie'ihave chcsen  to retest  these

'fo:mu{ations.'Ihe models are presented -below.

SIK = CO7 4 Cl7NID - c=27 (RS =1) + u7 * N

- A . = ‘ ' N
STK. = €08 +. Cle NID - C28( RS P)‘+ ue L
STK =

c09 + c19 NIL - £2° (RS Ta) o+ 9 ’ oz
6.) Cur last . Frcpcsal for an expectaticns mcdel isvagain_

from the wcrk by Poi;ie. The prop%sal is that speculators

~are akle ecr nearly able +to ‘correctly forecast ‘the next

perioé's exchange rate. The expécted value cf the -exchénge
rate is the spot exchange rate of the néxt”pericd.ngain he
did nct cb{ainia'significant~Coefficient but fcr the 'sahe‘

reasons as given earlier we shall retect the pf/EOSal. The

3
'

" model is. fcrmulated as

/;Y' STK =‘c910 + Cl1o §NIT g»C210 (RS = RS1) + Qy10

-

‘variatle ‘would be eXcluded‘frém tos mdde

that thls exc1u51on will nct louer the'

\ ~

‘2t the end cf the previous section it was menticned
: . , -

that due to multiccllinearity +he eculative arbitrage

. It is assumed .

¢xplanatory poier of
N ‘

the mcdel =1nce the fpure arbltrage',and pure speculative

b

19 .cur model does uct ccntaln the varlable BMTIUS as the
Caves Reubter model dces. Powrie tests a- model ‘with only
(RS-P) as the 1ndepeqdent variable. . - '



variakles ulll also plck up capltal flows due to speculatlve

22

 arb1trage. It wculd he useful though to be able to test the
extent to whlch c“eculatlcn cr arbltrage 1< of the pure lér

.leEG type. T. =znatle the- performance of this test tné
fc%p;ta1~flcw maiel with the ten a¥terrate expegﬁ%tlon
»pfoposals.i? set out but uhere the only 1n0epcndent Varlable
is speculatlve arbltrage.- As the first setvcf.models will
pick ug, both -pure and ‘m1ied'\forms cf ‘spécuiatién ;ga
arbitrage thié:fset ‘uiil cnly p;ck‘ up " the »miied'form,

speculative arbitrage. R - " . o

_ISe mcdel§ are set 9ut Belo;'in the séme'ordey‘ as the

:pure ) arbit:age - Fure - . specﬁlétioﬁ modéls fith “ﬁhe

superscripté héving ‘the came meaning. Since these afe

' aifferent mcdels the coeff1c1en+s cf course dc not have'thé.v

same values. R

STK = co -vcx;(és.— %SE(S))+VO .

N =}(1+c5/100)/(1+055/100) - ' v<:j _ -

1) sfx:cbt-CII CES(N)+V1

2) STK coz- cxz( NIE(N)*FS ES(N))+V2

3). STK C°3-C‘3(BS RS(N))*aC13(RS(N)-RSL1)+aSTKL1+V3

4ya) STIK= c°~-c1~(Rs RS(N)*{CI‘K(CRS)(N)+Cl‘M(1 RS)(N)+V~
L) SIK= C°5-Cl5(RS FS(N))+C15K(CRS)(N)+Cl55(P ~RS) (N) +Vs
c)‘SIK c°6—Cl6(Rs RS(N))+C!6k(g@5)(N)fcx6n(asa RS)(N)+V°

"5)a) STK= c07-c17(Rs Ny+V? '\_ o !



® b) SIK=CO08-C18 (RS-F (N))+Ve

models for short-term internati

"outt (bg . \0 | .f7é - vn . a‘glw. .,_/

o

<) STK=C09-C19 (RS-ESA(N) ) +V9 I f
6) STx=c610-c110135—Rs1(N))+Q:0

. Testszperformed ‘Methods. and Results

Ity

' . x TN - -
In the gtevion_ secticn ofA\i§ . chapter ;:;X sets of

alvogpifal flousnuere set

R -

. The first set hyfothesizes tha% short-tern capital

flows can ke .exrlained SClely by ‘pure arbitrage and pure

~

‘Speculation variatles with speculative ‘arbitrage being

'picked up- by the twc pure form variables. The set of models

resulte lfrom 1nsert1ng ten. exchange ,-rateu_ expectation’

"proposals. Th main fcrm of the set cf models is vrltten.

STK = C°+C1(NID) CZ(Fc FSE)+U°

Ihe.-second set-}of_’models uses only avspeculative—
arbitrage-variahle tc exp;ain the CapitalAfloﬁs. This'set of
modeis is Presentea in~crder to test -thel exrenf toc which .
oapitai'?flous result frcm comblned arbltrage and exchange
rate, con51derat;cns. {he same ten exchange rate 'expectatlon
proposals ,have been 1nserted as in the pure fcrm model. In:
its'baeic_ fcrm the speculatz;e -arbltrage model can be"
,uritten - § y'g. Tl | |

. STK = CO-C1(RS-FSE(N))+VO ~ L

, )

r ) ]

-
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! In thiS"secticn ‘cf the chapter the expected exchange

’

rate propocal which teet allows the speculatlve act1V1ty

.-

_varlifle tc explain capltal flows will be establlshed. This

wlll te dore for both thﬁ'pure arbltrage -~ pure speculatlon

@odel ‘and. fer th ;.epecuiatlve ~ arbit;age model. After
. | .
‘establlshlng the propccal within' each set cf models which

beétv,explalns the capltal flow .the twg mcdels will be
,-compared..frcn ccmpariscn. of -the two /nidels t®e type of
‘activityb which takes Flace in' the sﬁcrt-term capital market
may be determined.

Eefore prcceedlng with tle recultQ cf these tests tneref

is an alteratlcn tc the Fure arbltrage - pure speculation

model ,whlch will Q1m[:llfy the ectlmatlon of policy effects.'-

: » a Q,v?
"In the® pure arbltrage - pure SPeculatlcn model ‘the varlable

Nin,_ defined .tc ke RF- RS(1+us5/100)/(1+c</100), is used to
“ple ug pure 1nterest artltrage. It N¢D is .pocltlve it is
‘advantageous to 1nvect in. Canada since the rdte cf Leturn is
‘greater. in' Canada than in the U.S. even qfter allcwing for
the Ccct of coverlng against exchange rate adjustments., It

" hypothesized ‘that ,capitai' vili flou;from_the U.S. to
Canada ip crder to take adVantaéetgof the higher,;Canadian
re urns; gzcapse theljéccti of fo;uard cover is sc closely

entangled with the variable NID and ulth interest: ratee it

will te dlff;cult  tc deternine‘the exclusiVe_effects of a
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change in interest rate_poligy.;For this reason it wculd be

Eeneficial tc divide the variable NID into an interest rate

o~ Jdifferential variakle and a cost ‘of forvard'ésger variable.

The-

division»'cf NIC can be made ,ifv'the interest

‘differential DS 1s(def1ned as Cs- USS and the cost of foruard

Acover‘ CFC is deflned as the percentage dlscount on- the

Canadian

dellar, CiC = 100 (RS=RF) /RS. Multipiying NID ¥y

(1+CS/100)/ES ylelds RF(1+CS/1OC)/RS -v(z+USS/100). Ihls is

the pure

[y

cectlcn

Cs/100~

The term

that it

" the term
- A

décisicn

Iin

does nct

.into the

\\ ic

arhltrage dec1s1cn varlablc discussed in the  first

of this chapter. Arranglng terms and substituting

1- CFC/100 for I{F/RQ ylelds : . . o o u'jA

uss/1cofCFC/1oo~(CfC/1oo)(CS/100).
(CFC/100) (CS/100) uduld usually-be very sﬂ?ll sc

may not affzct 1ntercst arbltragers dec151on= If

is assumed to be zerc vthe interest ‘arbltrage

.

| | , \J
sumpary, . if (CFC/100) (CS/10C) is so small that it

variable'may be written as (DS-CFC)/100.

affect interest arbitragers then we may divide 2NID

variables‘DS/100'and‘CEC/100;

test the ascumptlon that_ (CFC/100)(CS/100) “is

mﬁinslgrlflcant, SIK was’ regressed on a constant and NID u51ng .

quarterly data from the perlod conmenc1ng the first guarter

!

of 1952 and endlng the seccnd quarter of 1961. !

The resglts Were



- dat

\ o o

STK=%1.62 + U47484.41 NIL
(5.4€) (€.71) ‘
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When” STK was regressed oa (DS—CFC)/1CO using the same

¢ the recultc WETIE nct c1gn1f1cantly al*ered.~

TK=91.06 +. BEEES (t<-CfC)/1oo b
(5 49) (€.76) -

 F2=s
E _1056 ! N
s ‘

'§hé cenclusion is that the.affect of (CFC/100)(CS/100)

cn interest arhltragers appears to he negllglble.

The next step is to cémpletely.simplify tﬁe,calculatioh,
& , _ . .

. of " tke effects of interestlratesvby separating (DS—CFC)/ICO

into LS/100 and CFC/100. Again a regression was performed to

test the alterations.

#

»The're<u1t<~cf this ‘e. -t were ‘ R R

LI

STK=61,38 + 597.05 rs—~83 72 cgc

(3.04)  (7.27) (4.73)
R2=60
DoW.=1.65

PO . F =28.35
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Lividing the variakle. (DS-CFC) into -two ’vatiableé'
: 'mpfoﬁgé the square of the - coefficient of correlation
//zor:ected'fgr.dggrees of: fteedcm. Thé' npn étatistic'”is
: ldwered 51nce the lincreased nﬁmber of vai%ébles putweighs
 the 1ncreace in the exflanatoryz,touér. Hb;eVegj -the_.?F"
statistic stlll' 1ndi‘catec th%t then capigal flows afe
c1gn1f1cantly explalned ky the model

From the above tests it seemsvapparént tgaf‘»by usingvi
the <chort-term- ihtefest -tate‘differential and the cost of
forward cover instead ¢f the comblned variable NIL, pufe*‘
interesf 'arbitrage  iill Stlll vbe plcked up but; now the -
:affectc ct 1nterect rate changeQ on short-ternm capltal flous.
are easily ectlmated. Fc: thls‘ reacon'btheA_tﬁoi <eparate
variables ‘LS "and CFC will be substltuted for the varlable
.NID in the pure arhltrage pure Qpeculatlcn model, éy_ d01ng
 £h1s a degreerof freedcm is lost but there are-a sufficient“
:numher of cbcervatlone tc keep. the degreec of freedom "éfili
.uorkatle. Ihe pure arbltrage,- pure speculatlpn ‘model is-nou
.urltten' | |

STK= C°+Cl(£S) c2cFc- C3(R< RSE)#UO
‘The speculatlve - arbltrage model rela1n= aeg
STK C°~C1(RS Rsz(u))+v°7

‘ Ihe'-resﬁlts ‘ofv the _ién- exchange 'réfe ,expectatioh

pr0pocal= ap;lled td the two nodels may fnou- be discussed.
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. i N 2
The @1mcdels were tested using quarterly data fcr the period
— . : T L o
frem“the first quarter ct 1952 to the cecond quarter _of
1961. The resulte cf the Pure arbltrage —.pure Speculation -

modele appear in- Iablefla. Ihe resultc ct the speculatwv

drbitrage models appear in Iable Ib.

In 'bcth model fcrms the Kesselman - propocal with the
normal rate taken as parlty (proposal 4) was . Lest able to
explain the capital flous. The pure varbitrage-'- pure
speculaticn model'resulte.uere

STK=8C.86+569, 85 DS 2€2. SQ CFC-3167.92 CRS+1506.26 (1-ES) *

(3.47) (7.73) - (3.44) (3. 38). (1.77)
F2=71
o LoW.=1.42 .y
. -/ . F =23.5%

. L

* , : B L
The ccrrespcndrpg Qpeculatlve'- arbitrage model results were

{STK 57.80- Q8091 12 (RS-RS (N)) - u019 U6 CRS (N)+2u99, U(1‘HC)(N)

(2.26) (6. 14) R (3.87) - (2.70)
_ : : N , ey
_ A o
E2=€2
H.=1.17
F =20.92

The signs are as éxpected except-forfthat cf CRS in the.
‘pure arbitrage - pure specuiaticn mcdél in- the formulation
of ‘the model with Kesselman's propocal (number 4 of the ten

propocals substltuted- into the _'Fure arbltrage - pure
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speculation model) we ]eee.‘that tbe’coetficient of CRS is
expected tc ke p051t1ve yet we have ‘thained a negative»
coeff1c1ent. ih Kesselman's nmodel, if tne exchange ‘rate
rises, it was assumed that expectations would be revalued
.upuarde. The coefficient.K was assumed to ke positive. But a
positive K may,indicate destabilizing speculaticn. It a rise
in - the exchange 'rate is expected to be maintained
speculatorQ Hlll ensure the rise thrcugh their attemptc to-L
_convert ”EE, Canadlan currency 1ncrea51ng the demand fcr and
price cf tl@ Canadlan dcllar. A negative value_for. K may
1nd1cate stabllizing speculation. A negative'K indicates
that a rise in the exchange rate uifﬁrmcaueebf;~ fall in
exchange rate €xpectaticns. Speculaters expect'the trend tc
reverse itself and therefore adjust their expectations in’
tne cppcsite drrectlcn ~to’ the ‘Tecent 1ncreacé Tney then
would convert: Canadlan currency into U. S. currency toy takei
advantage cf the present. high rate which they expect to
‘fa;l. Ey doing this they exert a dounvard preseure

|
exchange rate preventlng it frcm rlelng further.

R

Sincei in the mcdel estimated cceff1c1ent cf CRs, CZ‘K
v rs.estlmated tc be negatlve whlle the coeff1c1ent of (1-ES),
Cz2ep4, is as expected C24 igs ascumed positive as expected
while K .is assumed negative. The results tend to indicate

that cpeculatlon was stablllzlng in the perlod tested.

~
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The tests add scme weight tc  the. Farity %chhology

‘hypdthésis. In the: Kesseiman formulatlon Hlth the normal

'rate taken as parlty the coefficient cf (1- rS) was found to.
te sicnificant at the 9‘% conflderce level. Unfcrtunately ah
“"F" test is ‘nct akle tc shcw that the variable (1—RS}
significantly adds tc the mcdel. '

iécﬁparing the”tué.médel fcrms, the pﬁre‘ sgéculatich -
.pufe arbitrage. and the Qpeculativ\:'— arbltrage form,Alt 1st
.found that the fc?ﬁ’r is crly tllghtly mcre able to explaln
short-term caplta; flcus. Tnlc_ may irdicate that a greatv
:pajorlty of short?tgrm"ih;ernatlgnal capital flous cccur
becausé :_cf ccnbined .ex¢gange' rate‘ ard interest rate

consideraticrhs.
) .

e

e

IntérnationaIIShcrt-Iérm Capital Flcw Compcnents.
Having estatlished - a wmodel fer total‘ 1nternat10nal
short-term Acagital flcws, it mqy be of some ‘use tc do tne

' same for the. carpital mcvenents which form the total

/ N
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A . . |
- |
serjes.23 Ihe clasclflcatlcn of the compcnents of short- term ‘

flcws._whlch Will be used is baclcally the one prov1ded by
Statlctlcs Canada in Ihe Canadlan Balance of Tnternat;onal

ggxgggt | Co_gendlum cf Qtatlctlcc 19“6 196q 24

The initial élasclflcatlcn vill be 4into three categories;
'f;?Net trade in Qutstanding securities", .(NTOS), “Canadian

dollar holdinés cf fo#eigners“YU(CDHP), and "Other capital
movementsé,'(CiHEE); - |
mw,. .,.' g ¥ . . :
Although trade in outstanding securitiec ‘iS'.rnot
cansiééred-ia ~§g{1 term flcw by Statlst1c= Canada, fhére'is
some ccntentlon that it shculd be. Caves and Reuber find a

vgreater 1mprovement in their recultc wher NTCS is included

with the . shcrt term.cerlec than when it is 1ncluded with the

portfclic cerles.25 Further, they f1nd N;OS better’ explalned

by <hcrt term flou determ;nants.‘than y. porxfollo -flou'
& - ' . :

x'~.

23  Although it may te argued that the correct vay to
~begin cur study would. have been to explain iations in the
compornent flcws, we chcse tc begin with the total flow for.
several reaccns. It is the total flow which 1C-of’prinary;
'1mportance. Only vhen specific pclicies  which discriminate
betveen ccmpcnents are ccnsidered are the component models
important. Still, sukstitution between- compcnents~ must be
.kncwn tc. determlne the end result. Beginning with the

compcnent flows might ‘alsc  have resulted 'in = numerous -

independent .variables which may FICVe 1n51gn1f1cant to the
total flcw. The advantages of beglnnlng with the totala*flow
are clarity and =inp11c1ty. :

. 2% Dominicn Bureau of St tlstlcs, The ‘Canadian Balance of
. Internatlona; Payments: A Compendiunm cf Statistics 1946-1965

(Ottawa: Queen's Prrﬁtgf, 1567 »p. 31
.25 Cave= ahd Reuber, E- 73. @
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deteruinants. Arndt pc1nts out that we may'classify'fiows

intp shert cr long tere by eithér”'considering "date to
Eafqri{y cf the traded'asset or the ndtivaticn undefiying
the‘trénsaction" 26 cinc:e we are consfderlng épeculative
flows, the mctlve—crlterla is 1mportant. It is pos -ble thap
a - person«' will' pur%haéé, a foreigﬁ/ seéurlty which is
approachlng 1ts redemptlcn ,date in cr&cr tC ~take’-adéantage
of an expeCted exchahge rate'ad}ustment. ’: o K
Ecwrie has alSo.incluaed3ﬁTCS in his short—term-gapié&l
flow series-buf‘fcund'that when NT0S aléne uas_ieéresSed on
R J

~the 1ndependent varlatlec nene proved to be significant. A

tect is requlred tc clar 1fy the 51tuatlon.

The sécdnd .caté cff "Changes;'in‘ Canadian‘gﬁﬁllar‘_
hoidings cf fore}gners“ “consists Aof; the uchangev iﬁ‘
férei%hér's hcldlngc‘ of depoelts in CcradaﬁL(CDhFD),‘ tfie
change ‘in forelgners holdlngs ot Government of Carnada dﬁéand
'11a§h11t§e~; (CDHFG), and the change in foreignert_,hcldihgt
of Canadién treacury bllls, (CDHY;). This category clearlyn‘:
‘con51=ts of compcnentc which we vould expect tc bg highly
responclve to cur 1ndependent varlables. nll are very lou

i

. risk. 1nvestnents in themcelves. I

¥

The last;cétegdry,'"cther capital movements", Consists

 ?® Arndt, p.62.. 0

1
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df; American dcllar 'holdings “of Canadlans 1h the form of
dep9=1ts, (ALHCD) , 27 canadlan commercial and firance conpany
paper and obllgatlcn (CANPA)! an@all other transactions,
(OTHEFK). The last ccmpcnent, OIHERK~.is vinportanr but
trcnbiescme'inl tnat it contains "changesv*in lcans .and

LI

aceounts 'receivable and payable and also a. balanc1ng item
representing\ differences betveen .dlrect qmeasurements d§~
current and’ ‘capital accounts;"25 Changesa in ‘aCCOUDtS
recelvable and payable are 1mpcrtant 1n deternlnlng‘ trader
arbltrage and Qpeculatlcn kLut the analys s c¢f any recults is
hampered by the facr that the’ slze of the measurenent €errors

ie' nct kncwn. Therefcre the extent the regress;on resultc

are due to. the meacurement error< cannot be kncwn.:

b

@ ~~

. -The three ca..egcrlec and the ccnponentc were tected for
retporce tc pure interest arbvtrage, pure cpeculatlcn ‘With
cnc 'ten. expectatlon proposals, ‘and speculatlve arbltnage.
Ihe bect reeults of thece tests are presenteu 1n Takle .IIa'

and Tchle IIt

.

" The /results tend tc 1nd1cate that cnly the uncovered

w‘

1ntere=t dlfferentlal c1gn1f1cantly explains NTOS.' Arndtes

i

. 27 This 1tem is referred to as "Eank balanceS' and cther
short- -term funds -abrcad excluding off1c1al Ieserves" by-
Statittics Canada.

28 Dominicn Bureau of Statistics, The Canadian Balance of
Internatlonal Paxment : A Compendium of Statlstlcs 1946- 1965
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. R 38
distrihuted 'lag ErCgcsal was bL\t able to. explaln NIOS but
LS, CFC and CRS were not’ c1gn1f1cant An F 'test revealed
thatvralthough 'DSL1, CEFCL1 and NTCSL1 are 51gn1f1Cant they
are nct able tc/add slgnlflcantly to the explanatlon of the
dependent variakle. _He have ‘elther not used the correct
expectatlon formulatlcnvcr trade 1n outstandlng cecurltles'
is . nct espcns1ve tc exchange rate adjustments. Since the
uncovered 1nterect dlfferentlal 1s 51gn1f1cant while CFcC lis

not, DS may have [fpicked up uncovered interest arbltrage

which is rpartly speculatlve. We should -therefore not

S
Yo' 7

conclude  that NICS  is unresponslve' tc exchange rate

- adjustments.

' ! , . .
The category CLHF whlch was expecred to yleld vhighly,\

.

sic. rflf int *esultcv prcved a great dlsarpc1ntment None'of'”
” g

. ii

the mcdels used prcved able hto’ 51gn1f1canf1y? explain'"any
"E2rticn of s flew. jIhis is ccnsistent _HithfPowrie's
_:results s he . finds CLCHF ‘not .te ‘contrihnte to the

relaticnship ¢f STK with thesindependent variables.

ihe_ -component< _cf' CDHF were regressed on the

1ndependent varlablee even though CDHF didenot yleld any

slgnlflcant results. Regrecs1ng the componen*s ensures that'
it was not c1mply aggregatlcn that caused the 1n51gn1f1cant;

results. - For . all three components the models ‘were not ableo

_to explaln a c1gn1f1cant pcrtlon of “ the varlatlon ,iﬁ the
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dependent variable{ It may be falrly safely concluded that
no such relat1cn¢h‘p exists to the extent that it must be

2
considered further..

o Ihe éjnal categcry; Cther capital mcveaments, provided

the best tesults. Kesselman's proposal,.uith the normai rate

taken as cne; agaln pIOVed hest able‘ to explaln the
* o

varlatlon ‘in the dependent vrriable. An "F" test shoued ‘that -

at the 95% level cf confldence the varlable (1- ES) does add’

to the. explanatcry FCuer cf the model.

‘Since the cateqoty CIHEEAyielded the hest-.reeultc_ of
' the tkree categorles the cubdlv1°10n= of CTHER uere expected
‘to_ yleld c1gn1f1cant recultc alco. Kesselman s formulatlon,
Hlth the normal rate taken as parlty, ylelds Tt the rbest  fit
for the ccnpcnent ADHCt. An  "F" test also “ehoued-the
- variakle (1 nS) clgnlflcantly adds to the explanatory bower‘
of Athe model Unfo;tunately CEC is not 51gn1f1cant. It must
be. drcpped from the xcdel before the _Fure form model can . be
con51oered as explalnlng the dependent varlable better than
,‘thebcPeculatlve arbltrage model Ihe cloce recults cf. the
.two mcdel forms may 1nd1cate that very llttle pure arbltrage

‘or. pure cpeculatlon takec Flace and that it is malnly

.speculatlve arbltrage uhlch cauces the capltal flow.

.

N

Ihe ccnponent CANPA .did not ‘pProve to be SLgnlflcantly

'.explalned by any of the nodels. The conponent CTHERK yielded




only =slightly tetter _resultS“-H;th- only_ the wvariable DSY
consietently having ! >ccefficient Esignificantly, different
' frcm zero. The‘ expectations fornulatlon which seemed to
yleld the beet resultc uacvthe fcur guarter centered moving.
average, P. An "F" tect alsc revealzd that the varlable (RS—

1 o
F) was a 31gn1f’cant addltlon to the/;odel. ‘

Lo

An important result ef he tects on CIHEFK is that the
ccnstant term is pcc1t1ve and s;gnlrlcantly dlfferent from
zero at the 90% C1gn1f1Cance level for a cne tailed tcst.
The ccnsrant tern can ke 1nterpre+ted as tte average shcrt-
vternlcapltal flcu which cccurred cver *he rericd for reasons
"other than 1ntere arhlrrage oruexchange rate‘speculatlon.
»Recall that CTHERK is  the change . in vloans and"acccunts-
payable _and receé?ahle Cr in. other uords trade credlt. The
three .Ieascns for expcrterc extending trade credit are for
-1ntere=t arbltrage ; prcflts, excnange -rate. speculation
prdflts, and sales enccuragemenu. The effect cf the first
two ' reasons is plcked up by the interest arbitragekand

-

speculatlon va’/lablec Ihe con¢tant term of the regression

°

estlnates' the average net trade credlt flcu'for the purpbée

of entanc1ng sales.

'.Ihe conetant term ectlmates the average flow to - Cana
for ' trade flnanc1ng ‘as approx1mately 25.a'm11110n do laps

. Per guarter. The balance cf merchandise- trade with the u.s.

] SN
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(Canadian imports inm excess of Canadian ex'p'o‘rt»ﬂ averaged
_$170.2’millien Eer’ quarter 'ener the period.f'Therefore,
approximately 15%-‘cf‘Canada's im}prts in excess of expo ts
_with the U.S. Heuld still hane. bfen financed by U.s.

exporters even if there would have been no advantage in

'dOlng so other than to fac111tate sales.-

v

Ihe ccnclusion is  greatly weakened since thev flow

OTHERK isynct completely explained. Scme relevant variables
may have ::tn/eiflnded Eaking the conetant term biased.é9 In
additicn the series OTIHEERK includes: an 'onlj acccunts
Fayable ana receivable, kut also meaeurenentierfcrs vof the
balance _of payments., . If the neasurement enrors make up ‘a
1afge 'fraction of the subdivision .CTHﬁRK, "then ..the

conclusich is unfounded.

Summary

The tests in 'thie"chapte;_ indicate that shoni#term"l
eapitalnflcus mayiiargely cccur fcr epeculatlve - arbltrage“
reasons but that Fure arbltrage and pure speculatlpn also:
@lay abrole in capital tleowus, Kessalman'S' dual - meehanistic'
model with the normal rate as parlty and- K negatlve was best

able tc 51mulate exchange rate expectatlons.

29 . Jan - Kmenta, Flements of - Econonetrlcs - (New York:

L . . . e i - e ittt

Macmillan Ccmpany, 1971), E.394.

9
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u2

The resulting model was

STK=€0.8€+569.85 DS-262.94 CFC-3167.92 CES+1506.26 (1-RS)

NC improvement in the model resulted frcm dividing the

short-termscapital flcw intc its ccmpcnents.
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Chapter 3 '
- Ccmpariscn With Cther Models
This chargter will compare  the  results of
the . last. ‘chapter  iith thcse of cther  models. To
tegin -~ with the ‘Caves-Reuber!  pedel ‘-ghich - is
‘very ‘similai tc the ope  Jjust presented will be’

cutlired -and the results ccmpared with the model of
‘Chapter Ze . _Other empirical studies of  short “tern

interraticnal capltal flous uhich will be discussed are

those. by Rhombergz; ‘- Black3 éﬁkrndt‘ - Officers,
1 Richard E. Caves and Grant L. Reuber, cCapital
Iransfers = and Eccncmic Policy : Canada , 1951-19€2 ,
-Harvard Economic -Studies, . Vol. CXXXV (Canbrldge,
Mass,: Harvard University " Press, 1971), ep 706-87.

2 Kudolf Robert Fhcmkterg, Fluctuatlng Exchange rates in
Canada: Short-Term Capital Movements and Domestic Stability -
(unpuhllshed Fh. D. vdlssertatlon, Yale University, 1959),
Ep.10€-119. _ ‘ o ‘ '

3 Stanley W. _Elack, “Theory_ and Policy Analysis of
Short-Term ' Movements in the Falance of Payments", Yale |-
Econcric Essays, VIII (Spring, 1968), 5-47. X : '

4 Sven W. Arndt, “Internaticnal Short Term Capital
Movements: A Distributed lag Model cf Speculation in Foreigmn
Excharge", Econcmpetrica, XXXVI (January, 1968), 59-7C.

. % 'Lawrence H. Officer, An Econcmetric Model of Canada

. UOnder the ' Fluctuating Exchange Rate, Harvard Econosic

~Studies, CXXX (Camktridge, Mass.: HBarvard University Press,
1968) , 81-&:=. ' : - - : ,




Powries, ang the Eank cf Canada's KLX1.7 ”

‘fhe Caves-Feuber Mcdel

The Ca&es-Reuber mcdel of international shert-term'
ecapitalﬂflcus'is but a pért of é much larger wWork on.capital
transfers. As they ctate, "The prlmary ‘ccncern cf this
studyb is tc meacurebthe recpon51venes< of capltal movements
to changes 1n domectlc pcllcy 1n<trumen gp' ’ vascertain
the .effects cf these pcllcy 1nduceg or enﬁogenouC capltal
flcws upon the ablllty of dOmcSth polléies tc[ 1nfldence
1ncome...'§ >Cavec énd Feuber have therefore atAem ted to

formulate +he1r model in a. fashlon which allcws

comprehen51ve €Sti

7_»atec ctf_the cffects of pclicy.
g < TR

Qf 'rhe Caves-Reuber model is
. RETE "-9’,“ : : - .

quarterly short-term capital flcws of the Caradian balance

of irternatiocnal Fayments plus . quarterly net .trade in

outstanding securities.

" The series is both the amournt of spot foreign €exchange

A ¢ Tcm L. Pcurle, “Short-Term Capltal Movements and the
Flexiltle ' Canadian- Exchange Rate, =~ 19853~ 1961",  canadian.

Journal. of Economics and Polltlcal Science, XXX (February,

—— —— — — Tee Rl e - m,mSESEsESs RNl

7 John F. Helliwell, et al., The St;gg;ggg of RDX1,
Bank cf Canada Staff Research Studlec (Cttawa: Publications
Committee cf the Bank cf Canada, 1909), P 23.

8 Caves and Reuber, 72.
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demanded - in every quarter and with rhe exiSting e€xchange
.Tates, interest rates ‘and ;qther relevant variables, the
amcunt isupplied. ‘The series 1is the flow 'of“ forelgn
exéhange. it is the determlnats of this flow that CaveQ andl
Reuber are 1nterested 1“‘, CaveQ and .Reutkter have tested five
,varaatlee as determlnante ef short -~term capital flow The

Katcad

deternlnante are; the "balance of’ merchandlce trade with the
7 -

Unired States, the Canadian- U.s. =hort term 1nterest rate

differential, an expectatlcns variakle 1nvolv1ng the forward

excharge rate, and an €xpectaticns ‘variable involvirng the:

spet €xchange rate."9

’Ihe@' first of Caves and Reuber's ‘capital fleu
deternlnant varlablec, BHIUS (rhe balance on merchandlse'
:trade iith?the U.S.), is hypotheC1zed to explaln part of the
‘sncrt-term capital flcw due to the nature of institutional
pajments,practiées. Fcr eiample, U.S. expdrters.-finance,
tnrough credlt arrangement come of thelr exportc to Canada.
An 1rcrea<e ‘in Amerlcan eXports to Canada will result in- an
1ncreaee in trade «credit’ flnanc1ng and therefore _in an

increased flcw of short-tera capltal to Canada in the form

? Caves and Reuber, 73.

g
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of credit, 10

e

Ihelseccnd-deterhinant'of:short-term capital fj:.ouQ the
interest differential, is ‘mportant because 1t 1nd1catec the
advantage of financing imperts by either obtairing txade
credit _ahrcad cr bcrrceing. dcmeetically. S It ds also
relevant ‘1n American f: rmc' dec¢s’cns regardlng thc holding
of caSh balances either domectlcally ¢cr irn Canada. - In
aaditicn,' 1nterest arbltrage flcwQ ‘are rartly determlned by;

the 1nterect rate dlfrerentwal, . With exchange rapes, also

being con51derec.

Eecauce of the exchange rate con51deratloﬁ ¢D 1nté&esc
'.arbltrage flous and tecauce .of ‘trade hedglng Caves and
. Reuber have 1ncluded.the Icrward exchange rate in the model

The <sfpot excharge rate is the grice of a Canadlan dcllar in
terms - cf U.s. dcllars. Ihe fcruard exchapge _rate is$ the
price in U.s. dollafQ at’ uhlcn Speculators, ‘interest
'arbltragers, and- traderc ccntract tc frage:Canadiah currency
»Lln the next perlod. Ihe tuo_exchange rates are bfoughf,intc

the Caves—ﬁeuber'lodel'in the fcrm of the fcrward prefiium.

10 Caves and Reuber define EMTIUS- as Canadian 1mportQ
,mlnus Canedian expcrts This definition is not consistent
with their discussion in -the text. According to their
deflnltxon the cceff1c1ent of BMIUS should be pesitive since

'~ as Canpadian imports rise BMTUS. beccmgs Bore positive while

capital inflows also increase. For BMIUS to have a negative
coefficient it should ke deflned as Canaalan €Xports minu's
Canadlan 1npcrts. e : :
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e .o . .
The fcrggﬁd Fremium reflects the npet demand for farward

~

COVer ty'tfﬁﬁe hedgers and interest arbltragers %nﬂ”'
"supply cf‘ fcrvard cover determined b- spechlators'

.expectations,about the'mcvement of future spct rates."11

\
Interest arbitragers find "a hedged 1nvestment 1ﬁjcanad1an~

-

"dollar assets more *attractlve, given . the short-term

[

interest-rate differential, as = the forward premium.

rises...Thus the net short-term 'capital. inflow should be

v

'

positively related tc the fcrward premium..."t2

The ex1<tence ﬁ% exchange rate Qpeculatcrs requires the

Ao

1nclu=1on cf amn exchange rate expectatlcnQ varlable. " In

formulatlng the exchange rate expectations varlable Caves

\

andu_Reuber ‘have USed the ’afguhent that. Speculafors base:

their: ]udgmentc abcut future exchange rate< cn the relatlon
. : .
betueen current and Iecent past values of the exchauge rate. .

nore : 5peclf1cally, 1f exchange rate expectations are

¢

~inelastic a change in the rate will cause a . smaller change

in the expected rate.  Speculators Adill_act in/a @manner:
: uhichiuill' Ieverse the present change._ They Hlll ‘buy
fg}eign exchange Hhen the exchange rate rlses since they do-
not expect the rate tc remaln chauged as exeten51vely qg

now is.’ Tbelr actlonc serve to Fush . the rate down again

3

11 Caves and Eeuber, 77. ‘ R
12 Ihld RIS ' _ A

SN
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tulfilling their expectaticnsA The =hoit-tern c;jifal fiov
Qill . ke negatdvely related to the. quarterly change ic the
excharge rate if expectatlcns are 1nelast1c.. Houever, the
,estlmate of the extent cf cap1tal jlcu reacticno to the rate:
change Hlll be 1ower tha% in actuallty 51nce by fulfilling

fhelr cwn exéectaflonc speculatgrs reduce tlLe re;s%n for the

capltal flcu and therefcre reduce the capltal flcw.

The model CCeff1c1ent< WEIe “estimated wusing  the.
. ordlnary leact Squares methcd which yielded:13

STK=602 DS+ 31449 FE - .4734 EMTUS - ¥512 CEks

(7.82) (4.30) = (3.63) - (2.€1)
R2=,72 o ‘
F(4,33)=zc,€¢% , .

D.W.=2.64 _ : W

"SEE= 368.- milliqn
ghere - |

‘SIK=tOtal net.infloe cf shcrt;term capital to Caﬂada. in

‘willions of dcllars |
IS=differential retween Canadian,’and ﬁUnited' Siatec
tender rate on three—menth gcvernment Treasury b*llQ
vhere the tender rate is. in’~ percent © Eer quarter-r
(Ds=cs-ussy1§v .
FF=forQara premiuﬁ cn the Canadlan LollaT in Dollars,‘

¥

'/;// per guarter (FF=RF- ES)lS

13 ipid., 7s.
14 Ibid.

p‘v va.
1s Iblg AR
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BMTUS=Canada's expcrts tc the. United States minus her

impcrts  frem  the United sStates, in constaot
'dollarel6' S Lo ‘

CEkES=quarterly change in the spot exchange rate. The

5

‘spct' exchange rate is the nunher of U. S "dollars
Eer . Canadian - d?elﬁa)r\, (CRS=RS-ESL1) ,
. . 7 :

(RS=$U.S./Can$)17

0 : . » '
4 : B S
The . pericd used in estlmatlng the mouel extended from
%

the first.quartef ct 1952 tc(/ $e eecond vguarter cf 1961

inclusive, during ° whlch ,t' the mean ‘Value .of STK was

"calculated tc be $é2.2 mllw qwéfterly.ie

Several varlatlcnc é» the basic model were also teskxed.

2

by Caves and Reuberd These yncluded revising the fcrward .
premlum intc the percentage foruard dlscount on the Canadlan
dollar (CFQ), rev1c1ng the 1nterest rate dlfferentlal, into

a prcxy 'forvlthe covered 1nterest dlfferentlal and addlng

¢

cther 1nterect and ex;ectat .Cn varlables. it was -ccncluded
]

that the 1n1t1a1 model stili resulted in tne bLest flt._ 19

The fcllcging model. does not alter the initial model
NG ’ .

16 This deflnltlon is the reverse of that given by Caves
and Keuber . (p. xv). See footnote 10 earller in this paper
for explanat10n.1 , R

17 Caves. and Reuber, Fe XV,

18 TRid., 78,

19 JIbid., 82.
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but is preeented here for the sake of ccmpariscn with the
resultc cf Chapter 2. 10

~sxx; 66G DS - 325.5 .CFC - .4740 BMTUS - 3522 'CES
(7.83) (4.32) © (3.64) "(3.63)
R2=,72
F(4,33)=25.96
DeWo=2.€64
SEE=$68.4 million

Having‘ eet‘vcutb the 'Caves;Reubergmodel ir can now be
canaredvtc<the.deel'of Chapter 2. dOne of the main reasons’
 for tne difference in the eetlmafed coeff1c1entQ betueen the.
two mcdels is . that the data used by Caves and Reuber for the

depenaent varlable has teen corrected. - The data for the

dependent variable cf the model in Chapter‘z is'taken from

—_————=sa —————— = -_ e ey e . e e

the publicaticn The Canadlan Balance of  FPayments A

Compendium of Statlstlcs frggb 1°u6 196‘ (Ottaua' Queen's

Frinter, 19€7). Cavesvand Reuber have taken thelr serie=

2

——— e =

frem Cfﬁicer- and from the quarterly issues of thé Canadian

——— e — -_— ——— . e = e e e —— s can e

Balance ‘of Internatlcnal Paxments, of the ‘period ire

question,
An impcrtant pc1nt tc"remember about bcth the CaveSs

E] N .
Reuber mcdel and the cne estimated in Chapter 2 is. that the

data used for the dependent variable is ‘a . series  of

_equilinriumjpoints./ The resnlting mcdels are not equations

a . o

— — —

20 1pid., 79. | .
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for the Supply.of short-term capital, but are estima;es of

‘the flcw eguatlon for shert-term cafpital. Ancther reason’

Vo,

the ‘modelc ‘shculd nct be‘con51deredvthercorrect estimate of
the.supply equation is tecause of the‘ double direction‘ of
causarion present in scme of the variables;21 For example,
an increase in the interest rate dlfferentlal‘ulll cause anr.
increease in the capltal 1nflow. _lhe 1ncrease 1n rhe_capital_

1nflou in turn will lcwer the interest rate differential.

lhe estimates are derived- from flgures‘ Hhich"ccnrain "both

: fthe5e~'1nfluences and therefore cannot be;used to estimate

one directicnal sensitivity. The coefficient  of ¢ the

,variarle - CES, the guarterly changé' in the exchange rate

,

sufferc under the came prcblem. An increase 1n the exchange

-y,

rate causes a capltal,cutflou 1f exchange Trate expectatlons

are Jnelastlc. Speculators convert from Canadian to U.S.

- CUrrency. at the nou ECIE favorable rate in antlclpatlon of

earnirg a proflt' cn reccnverC1on +o Canadlan dollars wvhen

the rate returns tcwards its prev1ou5' level. " As they'

'COnvert te U.s. ‘ currency they bid up the prlce of U. «S.

currency vhlch means the exchange rate ‘falls tovards riés
'preV1cus ~ level. Their actions help to fulfill thelr

?xpeCtations; ‘The regressions dc not ‘yield a direct

&

estinate__cf.»the' amcunt speculators would transfer betweep .

B

21 Caves and Feuber, €5, rRhcmberg, 119. Black, 42.
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currencies due to exchange rate adjustments because the data

A4 . ! ¢ 14 . "i,‘"

‘used in :the . regre sicns resulted from ~two directional

“

¢
i

AL ‘ s e
sensitivity. - o : : o

f'tln add1t10n te the abcve mentrcned problems under which
the Caves Reuber mcdel ‘and tnat cf Chapter 2 suffers, the

'maln drauback of the Caves- Reuber model ds (its confu51on

v

betueen “a balance cf aynents approach and an exchange

RS

market favpproach.z‘2 The

-

crner7 methcd . 1nd1cates 'the,

offsetting function of € short term ,capltal flow, the

latter explains,the~flcu.. If we 1ncorrectly 1nterpret the

[

offeettingh fnn;ticn- as explalnlng the ‘£low - we are in

- ac ;1llty saylng demand explalns supply.

t

In an exchange market model the net demand for forelgn
C‘ . E

vcnange results from merchandlse and non merchandlse trade,~

\

1:2g- tern- capltal transactlons, and off1c1al reserve fundf
act10ns;' Caves and Reuber treat these:ltems_as exogenously
'deterrined ‘ Next, due to’ the balance 6f;payments identity, B

1
i

the sum of these 1tems is. egual but cf opposlte 51gn to that
of the chort tern capltal flou. The short term capltal flow

is the reccrd of the net supply of fbrelgn exchange hrought
t ) S :
forth‘ to neetﬁ the demand..” The Harmg;of*the modelgls to -

explain thefvariatiOn'in the'supply.v The confusion. exists .

< . c ' Lo

zthrndt,'éé.
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‘in, that Ly including the variable BHTUS‘as an explanatory
variatle, Caves and Beuber are including an item thch the
~capital supply offcetc in the balance of payments but not an

3 explanatory varlable of supply. 1If they ulsb to explaln the»
‘cupply they wmust only 1nclude those variables uhlch 1nd1cate

.1ntere=t arbltrage or exchange rate Speculatlon 23

Ey;regressing'SIK cn intenest arbitrage and speculation
vafiatles Caves and‘Reuhen‘are able tc pick. up the’ tnade
v;creditv‘flcu ‘resulting from anbitrage and speculaticn.'
>Inc1ndin§ EMTOS as a deterninant cf STK yields an‘vestinate
of -the extent STIK offsets BMIUS. But, the ain'cf the model
was tc explain why a chort tern capltal flow cccurs and does
o offset the cther balance cf paynentc acccunts, not to show
"\\,
the degnee the ’shcrt-term capltal flou offsets the. other
accourts. ‘A demand varlahle should not bc used Jto explain
supply. | For these reaecnsr BMTUOS was:'not neea -as . an
‘explaratory varlable in the model deve10ped in 'Chapterv 2.
This Ulll cf course’ ‘cause ‘oun‘ coeff1c1ent estlmates to

differ form thcse of Cavec and Reuber.

23 Cther models which cnly use interest arbltrage and or,
exchange  rate .speculaticn to exgplain the short-term capital
flcw are thcse by Rhcmberg, Black, RDX1, Arndt,  Officer,
Powrie, Jercme L. Stein, "International Short- -Term Capital-
Hovements“ American Econcmic Review, LV (March, 1965), 40-
66.  and, EF. Ray Canterbery, "A Theory of Foreign Exchange
-Speculatlon under .Alternative Systems"™, Journal of Political
Economz, LXXIX (Hay/June, 1971), 407-436.




Vo - ’ ' 54

The pcint‘ that reoains to be investigated ie why
exporters Vfinanoe theIr CWh e€Xports. Hhervexpcrters extendo
trage'credit they are in  effect acting ' as €Xporters and

. interest arbitraQer&é*jer'speculators.' Isclating the“tVO

actiors uill clarify this

firSt, aesume @ Canadian impcrts goods frem the U.s.
Assume alsc that tc pay for these goods he BUST berrow
bfuadsr Afart from exchange rate con51deratlonc (assume the‘
exchange rate is fixed at parlty) he will bcrrow Where tde
»cost is lcwest. Assume the cost is loveet in the U.S. 2an.

dAmerlcan interest arbltrager, desiring tc take advantage of
hlgher Tates of return in Canada- Hlll lena his cagital to'
the'Canadian-inpcrter., Canaaa recelvee the gque as well as
d\a debt conmitoeht{ If the'sCanadlan importer 'uould have

N

ohtaired the“:funds frea the U.S; exporter thr agh trade

\ K
s <

credit, nothlng wculd have Leen altered. Lhe U.s. exporter

uould have acted as an interest arbltrager.

The Anerlcan expcrter may alsc extend trade credit for
speculatlve' Teasors. Assumeﬁthe Amerlcan exporter has sold
goods agr%?lnb oh Fayment in- Canadlan currerncy. If  he

| antlc paﬁté .a rlse in the exchange rate he may be ullllng to‘

28 g, cpraos, “Speculatioo, Arb trage and Sterllng"
The* ECCHCIIC Journal LXIX (march, 1959), 14, -

—— ik - - —— ——— —— — i e
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extend credit‘- His alternative is to requirerimmediate
payment for‘the gocds, then to hcld the Canadlan currency or
1nvest it untll the exchange rate alters. The argument may
be clearer if the examgple c¢f an expected fall in the

exchange rate‘is‘used it the expcrter exrects a fall in

"the rate and has agreed cn. Fayment in Canadian currency, he

will nct be willing tc extend further credit'or may attempt-

to drau_in.the_existing credit he has extended.

We can establich three reasons,uhy an er;crter would

extend trade credit: tc take advantage of higher- foreigu
_ . iy A .

‘)3 ’n‘)

. credit proflt. In thle case it is the flou Which occurs to

fi;fnférdet”

interest rates linterest, arbitrage"profits), to accrue_
prcfits thrcugh exchange rate ad justments, (although the
price cf most D.S. €XFOrts are set inFU;S. dollars) and to
encouraoe‘.or ‘facilitate the sa;e cf AtheA'product. By [

regressing the net of acccunts payakle and recelvable . on

'é&%ﬁtra\e an@ﬁrpeculatlon varlables an. estlmate of
,;,t' ’ i-‘r 8 PR F r“ f

l ‘b

spthe flcw @ue te thé fIﬁ@ﬁwtuo reasons may be obtained. It

4
w F

is dltflcult to put the%tg}rd reason intc variable form. 1f

the  pet flow tbf ‘acccuntc - payakle. and receivable, is

regressed cn a constant as well as on the varikbles " of the

first two reascns, and the regre ssion yields afgood fit} the

;’_.',

conetant term is 1nfornat1ve. The - constant is that portion
‘ feAdl "2}19 .
of the net flow uwlch cccurc for Ireasons other than trade

oy
facilitate sales. 1In cther words if there uere no proflt to



' 56
be derived directly frcm €xtending trade eredit, exporrers
would still exrend “that amcunt é; Credlt cshown by the
. constant term;- it i%\thls amount in ccmparlson with EHTUS

'whlch can be concldered direct trade flnanc1ng. N

The estimate derived by +the abcve 'methcd- is nor
direcrly ccmparable tc that'derived by Caveer.apd Eeuber.
Ogr €stimate 1is the average flow in each" guarter over the
period.< The Caves and Reuher ectlmate is .the 1ncreaee in
trade credit for an 1ncrea<e in the balance on merchandlae

<

trade. He will thcugh trlefly llSt the two recultc

oA

\O
wn
okt

Caves and FReuber's reeults iddicate"ueg car  be
>:confident the interﬁal from 22% toc  72% CODt&lDQ. the
1percentage of the cbange in the nerchanalse balance ky whickh

dlrect trade credlt alter= Hhen the Lalance iof‘,merchandice‘
‘trade .changes., - ecultcv u<1ng the method outlrned ip thls 
éaper Were uot able tc Frove dlrect trade credlt 1nficu tc
be dlfferenrljfrom zero"at the 95% level of conf*cence.,

‘Hoaever; 1n Chapter 2 the average dlrect trade credit flcu
vas  shown ;to be greater than ﬁyerc ror a 96x coafldence
level. 2 9C% confléence reglon ter the dlIGCt trad— ‘credlt
1nflou of 325.5" mllllcn would Le from approx1mate1y -$7

'mllllcn Yo approx1mately $58. 5 nllllcn. Tkese f;gureS“ can

be ccnverted to indicate that cver the period American

o

oy
: 9
'} o b4

exporters' direct trade financing'waSphetueen'Aggﬁang3“} of .
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the average value cf the halance of merchandise trade. The

negatlve 51gn is a resuit ot-the large standard error of cur-
L
- .
~estimate and indicatss that we can not rely on our results

/| crzdrau very u=eful ccncluclons from them. v
In additicn tc.the atove dieeusSedf exchange market—
balance of rpayments .aprroach ‘difference of the model of

S
s

‘Chaéter 2 ahé the'CaVes-Reuber,'model, there: is 'a slight
difrerence ‘in aim between the two models. Caves and Reuber
yished' te eetimate' interest erateu and - exchange %rare‘
1'sensitivi£y ~in . a manner which 'facilitated simple’
"cabculatiOAS‘of the effects qfvpclicy."TEe'aim‘bf tﬁebmodelv

VN

aevelcped in Chapter :2 is tg* 51mulate v as, clocely as
rboSsitle, Hlthln technlcal llmltarlcns, the actual behav1or
of thcse whc supply <hort-ternm capital. The differences

‘:5become apparent in several areas.
O
A .

Tﬁev ccvered"interest rate dlfferentlal is the first

area 1n which the dlfferept aims of the twc works  appear.
Alt@?&gh“ Caves_'_and k Reuber . are - auare that _interest
ggarbitragers'are interested in net‘changes in the ihferest

o B

vdifferentialv‘andh fcrward premium comblnzazs they chose to
"flablec for the two ‘under the asculptlon"

malntaln separatu

-take;

ered positions.2e
ACLES e -

"&I‘. y . - . <ol
25 Caves and Reub%é 8C. E TR R
., 28 Ibld., 78 . \ :

3 =

1
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If: Caves and Reuber's sassumpticn is correct, combining the
interest differential and fcrward fremium variables will
result in ~a loss of explanatory power. The interest
differential‘and_ fo;uard' premium,' maintained: separately,
will Eick up bofh the_ acticns cf covered and uncevered
inferest éibitragers but the combined variable will cnly
pick ug the actiene ct ccveredgfnterest arbit:égere.27
in order: to prtve the correetness of thelr assumptlon
Caves and Reuber ccmpare the separaee varlables With . what
they refer‘ to as the net inferest differential. fig Let
interest  differential is  defined ~as  thep, interest
differential minus the cost of fcreard cover (the percentage‘
fofuard discount on the Canadlan dcllur).28 They p01ntwout
that thls is cnly‘an arrreximaticn tc thuflcovered 1nterest;*
differential but that it‘is used sinee tke actual,covered
diffeiential- doeS' nct allow for easy calculations of
interest sensififity.?9 ?

The last centence ,above points out the crux of thﬁ%@
matter. If the' covered and uncovered 1ntere=t dlfferentlal
. are tc be ccmpared thenrthe actual variables 'should be used

. hrg .
especially since they are available. 1If appreaximations or
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, ‘

- ProxXy - variakles. are used we can not ke as certaln of our
' conclusions. The ease cf 1n*ereet =ene1t1v1ty calculatlons

shoulsd take'second ccnsideration in this instance. o

The alternative is tc frove the exact variéblesfare not
able to imgrove on the approx1mate varlables. It is the

alterratlve which was chcsen in Chapter 2.

in- Chapter 2 a hrlef test was performed thCh leadc

to belleve, in agreement With Tsiang30, that the dlfference
betueen the actual covered 1ntereet rate dlfferentlal and-
vthe' arproximatdon_ is nclgnlflcant.; : Both_ the exact
formulation, NID, and the épproximation, DS-CFC, were tested
yielding very  similar ’ results,' It ‘appears,‘thet . the
approximate = variable is. as able to capture interest

arbitrage actiorns as is the exact variable.

Havlng concluded in Chapter 2 that the ~approximation of

the - ccvered interest dlfferentlal prOV1des the Same reeults
as ‘the exact cevered interest dlfferential 'variable,';rhe'
résults of the covered interest differential test may be
o . . \?‘é‘ . 2 .

L ' g ' L. >
CGRparLed. tc the: results of the‘ unccvered interest

differential test.

30 g, C. Isiang, "Iﬁe Theory of Forward Exchange and
. Effects of Gevernment Interventicn cn the Fcrward Exchange
Market", Internatiopal Monetary Fund Staff -Papers, VII
(April, 19c9), 8C. - ‘ o ’

T
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Céves and Eeuber ccnclude frcm the ccmparlcon cfithelr
results that sirnce the covered ;nterest'differential lowered
the Fcrtion cf the fluctuations in STK explained by the
model, a sutstantial amcunt 6f uncciered interest arbitrage
existed.3! This is in ccntrast with BRrecher who based his
,CPiDiCE cn the Fepcrt cf the Eoyal Ccmmissicn on Banking 14
Finance, (Cttawa, 1964), ';ages 299 and 3C0 ard concluded,
"thlé'né prééise_figﬁre is:abailabie,'it feems guite clear
that interest-arbitrage itrgnsactibns between Canada ang
cther céuqtries_ are - generally carried out én a hedged
'basié.nié ﬁouéver; fhélresults ct Chapfe: Qlfavor Caves and
VReﬂberfs ccnclusicn  of extensive funcovered .inferest

- arktitrage.

]
In additi nQ to‘ ‘the covered-uncovered ._varlable
compar1son, ve - have alsc ‘included tect or tfe variable
RS- RS:(1*CS/1OG)/(1+USS/100) uhlch 1< the uncovered 1nterest
LN

dlfferentlal ‘with the expected exchangc rate ad]u<tment

included. As  discussed in the last chafpter thlS varlable°
" cnly ricks uf speculative interest arbltrage. T full
model rfpicks up interecst arbitrage Cpecnlat1Vc 1nterest

arbitxage, and pure Sfeculation. The speculatlve arbltpage‘

o v,

312 Cavee ‘and Rkeuker, €C. ,
32 va1ng Brecher, Cagltal Flows Between Canada a
United States (n p.-,Canadlan Amerlcan Ccmmlttee

= - —— o —
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model is able tc explain nearly as much cf the variation in

shert-tern capital flows "as is the full mcdel. This

indicates that - unccvered interest arbitrage, i.e.,
. . ,

speculative interest ‘arbitrage, is fairly exten51ve. . The

results tend tc agree ‘with and. reinforce those of Cavec and

. ’ . . A
Reuber on the extent cf unccovered xnterest,arbltrage.t

2

Caves and Reuber'sband our ccnclusdon l}hat iuneovered
inreresrr arkitrage  is fairly extensive must implf that
speculation'vis fairly extensive. Severel ~studies have
reasoned thatt speculatcrsl react +c the dlfference betueen
the present exchange rate éand the’ expected future exchange
rate.33 The prcblem is -to der;ve speculatcrs'vexpected-
future exchange 'rate;‘ This is the second area ihich

_highlights the different aiﬁs of the two studies.

. - Cwing tc rhe numercus considerations taken into acceudt'
by speculatcrs, 5the fcrmatied‘ofvthe speculatcrs' expected
rate 1s quite impossikle. One must ke content te attempt'te
derive scme simple mathematical formulatidn based on”‘a“ feu
‘of’.the. most likely‘ variakles considered by speculatorsﬂ
Caves and Beuber have chcsen a very sihpie but useful‘ model
which hypotheclzes that the eXpected future rate is the last
perlod's rate. With the Caves and»Reuber variable, if it is

8

33 Fhomberg, 119., Arndt, 60., Stein, 48,

4
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ossrble to "oktain a significant coefficient. for the
'114”»,*‘ . d W

W“?Qﬂ%”ﬂf&¢‘ : o : _ N

*Va&? LediCRS, (the difference between the. Fregzent and
&

vate where. the expected rate-iS‘hypothesized'to be

12

the last éeriods rate)? the effects of pclity changes can be
estimated; Eut, if..a significant ‘ooefficientA'is ) not
obtaired we canrnct cer 'unde that soechlators-do not reaot"to
changes in the excha: -ate. It may be that sp-cula*ors do'
not. simply assume the previOUS~ rate wi ll recccur in the
upcoming period, yet they dc expec* the trend to ‘reverse
itself in the near future. ‘Even if 51gn1f1c°nt results are

»

obtalngd 1t cannct be ccncluded “that the”past' rate is =

-
1]

€xpected rate. The past rate may approxlmate the €Xpected

rate tut a mcre compllcateo model may fprovide a closar
v T o

approximation and therefore be better atle to exgplain

- . ~
speculative. flows.
. - S

It was in the hope f belng better apl- to approx1mate
and explain speculative flows that the last chapter 1ncluaed
. tests of alternatlve expectatlon proposals. Ihe Fropcsal
which uas fcund to be most able to explaln fluotuations in
STK due to speculatlon was, wath‘a changeﬂof assumptions,7
Kesselman's "dual mechan1Ctlc model?.‘ it ptdposes that
speculators .adjust their expectatlonc in  the opposite
dlrectlcn to recent rate changes and also according as . the

rate 1s above or belov parlty. Unfortunately W2 Wwere unable

to derlve an estlmate cf the proportlon by vhich speculators
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adjust their expectaticns

fhe,'finai poiht ct divergence between the Caves-Reuber

c

‘model and the quel of Chapter 2 is the me{hod of testing
.the "parlty piychology"‘hypothe51 Ca;es and Reuber point
out that the variable CFG can ke re rltten as the guarterly
change in the dev1at1cn cf *he Spot rate ‘from par1ty.3‘ But
'anyw cther .variable may 2 substituteq=for parity.é;o&the

'same results are maintalned. They 'are ’‘quite correct in

stating'the test - dces nct rrove much.

[y

Inc another test of the "“parity psychology" hypothe51s,'

Caves and Féﬁber substltute DRSP which is (FS 1), fcr CRs. '35

:h;y\flnd that they are unable to prdve the coeff1c1ent of

‘DRSP " to be slgalflcantly dlfferent frem zerc. The reason

they failed to vhtain 51gn1f1cant recults for DESP may Lhave

'been becauce of the»lnclus;on of the varlable BMIUS. ' The
. ?ariahlgg.DRSP and EMiUS gare related;‘ A rise fi Cthe
eichange.vrate vcausec .an increase ‘in the varlable DFSP. A
r’se ﬁn the exchange rate causes goods 1mported into Canada
to fall in prlce "and Canﬁdlan goods exported to the U S. to

\

’\rlse .in prlce in the Uﬁg. BMIUS may therefore becone more

negatlve ac Canadlan 1mports 1ncrease and exportc decrease.'
Hultlcclllnearlty may have occurred in the model causlng the

o
BETY Caves and Reuber,‘77.
- 35 Ibld., 84. e
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estimated variances of the coefficients to be biased upwards
and  thereiore lowering ‘the value of the "Tv “statistic.36

Unfoxtunately tests for the relatlonChlp of BHLUS tc  (kS-1)
were not atle to. reveal a Qtrong nelatlonshlp. L
. - 5

'_Hhen STK was regressed on e'constani, Ds, CPC, aﬁd

' . P qv[‘) g,.,
(RS-1) it was found that the coefficie:t of (RS- 1)°“‘ as

{

significantly different from zero at’ the 9C% conflqencT{FR\

level. Unfcrtunately thlS cannbt be 1neerpreted.f %

Eroof
of the parlty Ps ycholcgy ' hypcthesis. It is historically

evident! ?ﬁgt the exchange rate has teen near .paripy,'
SUbstitﬁEing the ccnstant  "one"' for the. last ,period‘
exchange rate in the variable CRS to obtalp DRSP nay only be

a

another teCt for 1nela<t1c expectatlons.' The ,constant one '~
jUSt Serves as a proxy for RSL1 uh1ch was near cne in every

quarter.37 It was alcc noticed that the model 1n whlch DBSP-

3
.

is sutCtltuted for CES jlelds.a loser ”fit"than doﬁ;%ther

Sy

»
o
e

.
B

25

models.

<

2 test for the "pacity psychology" majwbe better made;

o
R

by‘including 1t in the model whlch formulatcs thé expccted{f‘

9 t L]
T

rate. Since short time perlods and the 1mmed1é¥e Iuture are*

s

being dealt with it may not be correct toﬂ@sayme that:
‘ P TeSa e

25
q

36 Jan Kmenta, Eleme .of gggggggggig§. {(New York B0
Macmlllan Company, 1971, 388. : - '

n
E h Lo
37 I am grateful to Tom Powrle for p01nt1ng thlS _out"'to

ts

neE. . : .
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speculators expect _the””neXt periods rate tc be parity

-

"although, they may expect in the lcng run for the rate to be

ﬁvery “hearf parlty.

i

f@Kesselman' ‘"dual mechanistic model "
brlngc the parlty hYpothesls into the model ir a way which

does, not regulre‘ ‘such a strong assumptlon‘as the variable -

d A‘f

R I

DRSP alone_ does. ~Parity becones Only' a “part of the

*,influence,J n @the ‘expectations of speculators. As pointed

4 : :
cut in- the Laet -chapter the coefficients of Kesselmans

proposal* are significantly different_from zero at the 95%
level cf ccnfldence. This model 1is’ also best able to:

explaln fluctuatwone in STK.

. R ~' . R .' B ) .
SO Ime cummary _there were two dlfferences in the-
e Ty .

formulatlon and tectlng cf the model developed in Chapter 2

and +h Caves.Reuber mcdel. Plrst the model of Chapter 2

Ctrlctly employs the exchange market aprroach thle Caves

" and - Eeuber ccmhlne both the exchange market and balamce of

-

ipayments approach. .Qeccnd the a1m of tﬁg model in_Chapter 2 .

was. tc explain fluctuatlons ‘in shcrt-term capital. flows
while - Caves arnd ;Reuber seccnded thls to their deelre to
maintain“ ease  cf 'calculation of p011Cy effects. The’

éifferent aim'e~ of the . twc -momg%ﬁﬂlresulted in fhe mddel

developed in Cbapter z empha5121¥‘ exact .variables, the

“épeculatlve variable ‘and the parlty psycﬁolcgy hypothe51s.
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Other Mcdels. =

As can be seen jin 'Tabie‘III. he prev1oUs chapter 5
"mod€l and the Ccves-Reuber nodel have been better able- o
explaln fIUCtuatlonc in short-tern capltal flows than have_
octher models. Each model nust be lcoked at. for the Feasphs

this has cccurred. . S . B - <£§

In the mcdel whlch he ‘tests by ordlnary least squares,
Rhcmberg-hac used 3 1ndependent varlables; an 1nd1cator of
exchange rate eXpectatlons (e), the guarterly change in the

exphange rate (CR),l and ‘an” 1nterest- rate dlfferentiaﬂ
'hariatle (h); The vafiabléf"e“; the indicater of exchange
rate expectaticnc 38 js veri s*mtlar te "the var‘able° (DS-
P
- CPC), the covered interest, arbltrage approxlmatlon varlable.
.

€ RF-RS '~ (USS/160 - CS/iOO) RF RS*DS/TOO

DS/1G0- (RS-RF)
while

(DS=CFC) = LS-((RS-RF)/KS) 100.

9, . . P

Fhcmberg ‘finas the cdefficient“cf the interest rate

K]

differehtial (1n Rhomberg s notat*on DS is "-h") not “to  be .
signifiéapt" : Rhos%éﬁm haC llncluded ~the, ~interest
R : . .

differential due” tc its role ‘ih ~ihat ve have‘ called

a -

"speculative arbltrage" . .He . separated ‘the speculative

!

3° Ehomkterg, 115.
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Table 111 continued

Yariables ' -

quarterly inflow to Canada of private short-term capital

B 7 ¥ ’ i
U.S. short-term interest rate per quartéf minus the Canadian short-term interest rate per quarter

change 1n lﬁe exchange rate froc the preceding quarter where the erchange rate is defined as the .
nurder -of U.S. cents per Camdian dollar .

-ingicator of eschange rate expectations = 90 day farward premium on Caradian dollar ad_]usled for

the U.S.. - Canadian Interest differential in percent per quarter

quarterly average of noon quotations of the spot price of the u.s. do”ar in terms of Canadun
currency

Lquarter.y averzge of noon quotations of the ninety-day forward price of the U.S. donar in terms of

Caradian currency . -

{1 « RC‘I00)/(1 « PUS/100) where RC is the Guarterly average of end-o‘-month cuotations on the
Caradie~ Treas.ry bi1ll rate taken as 3 rate per cuarter and RUS 15 the guarteriy average of end-of-
morth c.otations on the U.S. Tréasury bill rate taken as a rate per quarter

" the Car:dian trree ronths treasury bill ratc minus the comparable U.S. rate

excmnge rate cefined as Canadian dollars per U.S. aolhr

balance of tra~sactions in Camdun treasury bills and U. S. treasury bills and cernficnes' .in
millions of do!lars o

Iornard exchan;e differential, nuzber of U.S. dollars per Canadian dollar

. change ‘n spot exchange rate if first quarier 1961 or beyond, 0 otherwise

" differe~ce between the average short- tem interest rate in Carada an¢ that in the U.S. in the quart.er

where 1aterest rates are quarterly avcrages of average rates on weekly tenders for three- monul
treasury bills L . . . .

average price cf foreign currency in a quarfer year

Canadian-Acerican short-temn ,ihterest rate differential adjusted for the cost of forward cover

difference bet-een Canadun and British three-mnm tréasury bill rates . [

average yield on short ter- Goverment of Canada. bonds. zero to three years

market neld on U.S. Govermment thrze nonth bills

o

. o .
first dtffcrence of the Can.\dian price of U.S. dollars, in Canadian-dollars per U.S. dollar’

DRS fro- tmrd quarter 196) to second qurter 1962 2ero0 else-hevt

* DRS fron third quarter 1962, zero elsc-here J

durmy, equals ) tn each quarter qf 1965, zero e'lsem'erc

net Tong-term capttal nflow in nfllions of 1957 dollars
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arbitrage variable into pure_speculatidn'énd pure arbitrage
variatles, cbtaining , the 'quarterly chénéevin the exch;nge
rate (CR) and the rinterest differential (h). His. poor

M

results fcr the 1nterest dlfchentlal in . this case may_j

indicate that for the ‘sherter perlod over - which he tested~$ﬁﬂ
‘his @mcdel, vepeculatlve arbltrage tended to ke determlned
\

malnly by the exchange rate speculation -aspects ard ‘not by

1ntereet arbitrage conelderatlon .
' .
» .

Ahethér"possihle ‘reason for the insignifieantAresults‘
cf thke coefficient of h hin' Rhcnberg S tests is the'
relatichship ,hetyeeh. rhe variables. He has included a
speculative arbitrage 'variable' (h and CR) and' a"pUre'
intereet erbitrage varlahle (e) 1n the same regresélon.vl
Ihls uay ‘result in. mult’cclllnearlty since the'vspeeulatlve b
arbltrage variable'containe some’of the elements of the pure
~interest arbitrage variahle.‘r ' : e ,‘va . | yk

Futhers Rhomberg's Capital;flou eeries ddes nor contain‘
trade‘ in outstanding long term securltles. Thls may have
_caueed the lower explalned varlatlon. In .a larger model ’in
which. he uses the llmlted 1nformarlon max1mum llkellhood
method, Rhcmberg is able tc prove all hls var;ablese~t6ﬁ-be'
-51gn1f1cantly dlfferent frcm zerc.39 i ﬂiwéhéx“;Jﬂj;

39 Rhcmkerg, Pp-12c—121, ;‘\; : T
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Elack's model is nct as able to explaln fluctuations 1n

short-term- capltal flows as the model of Chapter z is sirce

he uses only ‘a covered 1nterest arbitrage variable.  He
therefore - is  not able to pick up uLcovered "interest
arbitrage «cr’ exchange rate ’Speculatior. Similar to

: , L O T

" 'Rhomberg, ~Elack doee/ nct 1ncl//\‘ trade in ocutstanding

r

'=ecur1t1es with the cshort-teyn caprtal flow series.

: .
& . o . :

N

Arndt's  lag fcrmulation proposal0 fcr the €Xpected

exchange"réte has the highest corrected r2 our51de of ths
model. in Chapter 2 ‘and that of the szes-aeubcr modeL.?
Arndt's model dcec nct ccntain the foruard excharge ra te in
any manner. and therefore dces not allcw for covered- 1nteresr
arbltrage. However, 1nclud;ng Lhe fcruard premlum oceee Lot
 seem “to 1ncrease the varlatlon explalned by Arndt*s mddei.v
‘The Kesselman Fropcsal was only very :slrghcly tetter ‘thah

Arndt's but due to the problems assoc1ated itr the Keyck

)]

method we prefer the Kesselman Ercgcsal.

. Cfficer does not éttempt\ito. explair the eho:t;term.
capital .flou."-He_etares that’invhis model of tsre Cenadieo
'economx, "The cnly autcncmcus curreﬁr'endogenoqs short-rero,
:cepital mcvement is ‘the net irglo;'from"transactiops in

'Canadian treasury bills and United States treasury bills.arnd
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certificates,"490 This inflcu_ie explained by the igtuard

premicm, quarterly ' change in the exchange rate;and several

)
[Tt

dunmy variables; . His model jis not,,very effectlve in
explaining the flcw but as Powrle fcund and our tests cnou,’

the vGrlablec Offlcer used are better able to explain the

»completo short-term ,caplta

seties-,than the flow's

components.

ﬁcwrie' "mod=1 cf h“Btiterm C plta

sSeveral varlables which- are C1m11

JflciS“ conta1n°ﬂv
to’ thoce of the mcdel Ln

Chapter 2 ‘He has‘deflned -he exchange rate as the Canadlan

prlce_ of U.S. currenCy. "The prcper adjustments must bel'

made tefore compar*ng the coeff1c1ents to those obtalned in

- "

the last chapter uhlch uere derlved u1th the exchange rate

deflned as the U.S. prlce of Canadlan currency. hPowrle ‘has

tested the proPosal that epeculatorcv axe ~able 't'ffprediCt

.
i

future'hexchange rates by u51ng the next perlod'( echange

rate ac a; proxy for. the expectea rate.u» However, . he- is
. . ) =

unable .td prove " the dlfference betueen this- perlod's and
N ' ’3" .
next perlod'c exchange rate to Ke a clgnlflcant explanatoty

-varlatle.~ Lt 1s 1ntere<t1ng to. note that if the future rate
fails as a. prqu for the expected rate then speculatof< are
‘not’ accurate in- predlctlng nfuthre rates. 1he1r actlons

i\y RO K .
‘based ‘on their expectatlons -should not leaa them to .the

40 Cfficer, 81.
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prcfits they had expected.
It cannot be concluded that since the coeff1c1ent of
the dlfference between the present and next periods exchange

.rate is not c1gn1f*cantly dlfferent fron zero the varlable

is nct a determinant cf shcrt-term_ capital flows.

v

‘Hulticcllineérity ‘may be Fresent lower*ng the "T" statistic

)

or suff1c1ent variation to estab11<h the  relationship wmay .

not have occurred.

I's

. Ecwrie alsc ~includes the diffsrence betweer Canadian.

and{éritish shert-term interest rates ‘as  an 1ndependent

Y

variatle.‘f‘since- bcth tHis varlable ard the expeCtat10n<
propocal Just dlccusced are not =1gn1f1cant ‘the corrected g2

1s greatly lcuered.

!

The Banﬁ cf Canada's model, RDX1, dces not include

The .explanatory ’Qariables‘ used ' are  the

dlfferentlal the qucrterly change in the

'long term capltal flow and several dummy
\addltlon; of the dumm; variables_and the

ﬁelln the exchange Irat*e for  $becific ’pericds
may ‘acccuntff “the lowver corrected R2. These variableQ do
:not 1ncrease the explanatcry pouer of the model sutf1c1ently

<

to prevent the square of the ‘multiple correlation

cutstandingﬂ securities in the short-term capital
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coefficient from talling - whern «ccrrected for degrées of
freedcw. The RDX1 'model does not include the forward
exchahéé rate ir any manﬂer and therefore does not allow for

covered interest arbitrage flows.

Thé'mOQGl develcfed in,éhapter 2 appears better able to
-€xplain short-term ‘capital nflqws ‘than ~cther .modelé for
several reasons;b‘Ihe mcdelv haé ”taken only An exchange
markét model‘ apprOach and has expandeéwonwthe speculativg
asfects of the flow. gz:tyér;_thé. model .hasr éove:bd the

complete spectrum. cf determinants of. short-term ‘capital

- -

flcus. ' Lo
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Chaptef'a,‘

Q“'Eolicy Effects e

AR
. e
s
R

- (c '

In Chapter Qj%he thecry behind a model of international
shert ternm cﬁpital‘flouc WasS set out. The model was “tested
for its ablllty to explaln the skort- term chﬁtal flcws of

the fiftlec In Chapter. I the mcdel and test- ecults uere

compared with ticse cf cther recent uorks. ThlS chapter SctS

‘cut the ~nfcrmctlcn derived from the ctudy, its limitations

and pzcblems, ard areas ir which further wcrk shcould be

done.

The model estimated for the'periqd extendirg from the,hu;

flrst quarter cf 1632 tc the seccnd guartet cf 1561 was

STK=60.8€ +5€9,.65ps ~262.94CFC -3167.52CES +15¢¢. 26 (1-Ks)

(3.47) (7.73) (3.844) (3.38) (1.77) .
R2=71 ‘
D.W.=1.42

F(4,33)=23.51
SEE= $€5.21 mllllon.

Ordlnary least sguarec estimaticn prccedure was used. /Theff

actual mnan of 'the defpendent var*ablc was $ ’3.47 million

-

while the calculated mear was $16.54 mllllop.

211 whc have attempted empirical studies cf  the
external sector cf the Canadian econcmy have €ncountered the
Eroblem of 51multancou=ly dctermlned Varlcbles. This study

‘was of course nc exceptlcn. The fproblem is that a change in
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'cre indepeﬁdent variable may direétly Oor through the short-

M fe@m cgpital flow it causes alter ancther .independént

k)
.'»,»

vﬁ;varlakle sufflclently to halt cr €éven reverse the originally
i g&péé¥ed capital™ flou.1 Tke d1ff1culty ip - €stimating these
ﬁffectc is that they ~cccur <1multaneously and therefore
cannot be dlfferentlatea ctatlctlcally. This problem will be

clearly ev1dent in the c¢+1matc¢ which rollou.

Eolicy Variabkles *#

vfrém the~fgéd§lm ghe paégéél‘ effects on ‘short term

. capitél 'floué ;cfv tﬁree‘ varlablecf‘whiCh‘ indicazte policy
changes‘mayvbé oﬁfaiﬁed. lhe\‘thnee, poiiqy' tools are ‘the
interest rate;f t he vfgfva;d - €xchange » ;a£e, and the spot
'exchange'rateLvAn-‘eCtiggfe off'the' effect' on short- -term
capital incﬁs_ of an 1ncrec<e in: thc Canadlan 1nterest rate

which resultc_ln a one percentage' p01nt 1ncrease in . the

lnterect dlfferentlal Hlll be estlmated flISt

- The initial .impact of the increase ip the interest

differential ic"a capltal .*nflcu of épproximately $57C

- willicn.. Unfortunately this estlmate 1s 1ncon31stent 51nce

~ordinary least squarec'e':tlmatorc have teen ‘appl;ed tto a

. 1 Richard E. Caves . and Grant 1. Reuber, - gggi;g;
Iransfers and Econcmic Folicy: tanada, 1951-1962, ' ‘Harvaxd

. Economic Studies, vVol. cxxxv (Canbrldge, nass.. Harvard
,‘Unlverclty Fress, 1971), ‘Pe 127. ‘
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structural equation cf = elmultaneoue equarlcn Qyetem 2  The
independent varlablee WeEre assumed to be malnlyvindependent
of one another but this is not the case. B rise in 'tne
inter«st dlfferentlal causes an rncreaeed carital 1nfloq
part cf thCh 1s ccvered in the foruqrd mérket, Thisv then
increases tne' demand for forward cover ang reduces the
forward exchange rate. Ine coet of‘fcruard cover 1ncrease<
and tends to reduce - the capiral inflou. Similarly, the.
capital inflcw Puts upward fpressure cn the exchangeerate. n
rise~ﬂﬁn the ‘e}cnange rate in- return slows tne capital
inflou:' ™ | "

Caves and Feuter attempted to estimate the relaticnship'

of -the fcruard rate tc the 1ntere=tf a1fferent1q13 kut <he

»relatiénship could nct be prcven to be dlfferen‘ from zero

However in theﬂ;esf: crdlnary least eguarCQ were used cn ths

Structural equatlone cf a c1multaneous Sys tem.

‘Further the $57C millicen capital' irflew for a cne
percentage Ecint increase *n the 1ntareet dlffcfent¢al is
mlsleadlng. T6 cause the $‘7O mllllon intlow the T:nterest

dlfferentlal‘ would have to be 1n1t1ally greater than one

‘percentage p01nt then allcwed to fall below this level“or,

"Macmillan Ccmpany, '1971), E--550.

the' cne percentage ~p01nt dlfference wculd have to be

e e e e ————————— e : L s

2. Jan Kmenta, Elemernts of  Econcmetrics (New York:

—— e  ———

3 Caves and Reuber, F.130. o _ ‘ ’ , o
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mdintained throughcut the period.tOver the period DS aust
dverage. one percentage pcint. If the pericd .is begurn Hlth .2

policy‘ which caused a Cne rpercentage p01nt 1nterest

dlfferentlal the capltal inflow would 1ncrease the supply of

[

funds in Canada and therefore lower the dlfferentlal ‘SO that

'the full ectliated 1nflcw cf $57O m1111on ‘would not cccaur.

The.. next fpolicy tool effect to be calculated is—the

"- ..:_:

forward exchange rate. Assume the \fcruard rate is forced
down suff1c1ently to cause a one'peréentage point increase

1n'the'qUartér's.'CFC. Ihe» resultlng capﬂtal Outfloi is

I

approx1mately $2€3 mllllon per quarter. Inls capttal outflow

- [

wlll reduce th supply of short term funds and therefore‘

>
Al

1ncree=e the Canadlan interest rate and the 1nterest‘ rate.

differential. The - capltal outﬁLou will .also chanqe the:

¥

exchange rate. Both the : € in the interest rate and .
exchange ra e clange in | _

"exchange %-rate” willvlaffect furthef Capital flows. The

.

a

estlmate of £263 mllllon is then only ‘a partlal 'estimate

which may be completely altered by other adjustments.

2
°

Caves -and Reubex_'estlmqted the ‘TwWo. ceccndary effects
also ky the ordlnary deast 'cquares methoo.‘ They esti mate

that tho lncrease in the cost of foruard cofer utll 1ncrease

S

".the -interest dlfferentlﬁl by -S04y of a percentage p01nt.

* Ibid., p.140. )

L

" .
B
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Their estimate of the effect of STK on the exchange' rate

.cannot be concluded tc'te significantly differentvfrcm 2ero.
. R i ¢ =

o . L

X

Reallzlng‘ the 1naccuracy of tbe estimate the orlglnal

”
Sy

capital cutflcw ﬁay be altered by addlng the inflow due "to

the increase in the rnterest dlfferentlal which . is§;

N

($570) (.'5044) = $287 mllllon. Our net recult is ar 1nflov of
-263;287‘ $z4 mllllon. Increa31ng the cost of fcrvard cover

may nct have reduced the capltal 1nflow ‘as desrred

1

The accuracy of the ectlmate 1s vcry dourtfuli 'First,

two ectlmatec, bcth hav1ng a falr sized =tandard error, were
A
’multlplled‘-together. rherefore, the poselble error haQ chH»

~ compounded, Secondly crdlpary leas+ squares estimates of

]

. structural equatlcn<'<cf_ a srmultaneous syetem have been

used. Thirdly,’there was & ‘tilas in the orlc nal estimate .Of

-

the cceff1c1ent ct CFC. The lower fcrward rare 1ncreas=d the_»

»

cost cf fcnuard ccver which reduced the Capltal 1nrlow bur,

~ the reduced capital 1nflcu 'Hlll reduce theﬂ demand fo

: fdrwardd'cover~ and. thereforé/'encourage an 1ncrease in the
foruardfrate. The ori glnal.estﬁmate of the capltal outflou

s sualler than it would te if the adjustment in CEC could

te maintained. = _ ot .
’ : ’ N o . » . W H
The third fpclicy.,tocl i2 'adjuetment' of the \pot

exchange rate. Frowm the model. the 1n1t1al efrect of a rlse

.

in the exchauge_rate cf cne dollar is a carital cutflcu of

fu,e” : »£%W._

e
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mcre than _$d}67u mllllon. To"’ best explaln how this figure

was o %éineﬁ let us nse\ partlal derlvatryes lettlng ngmn

'~ stand for +the partial,"derivative. ‘We ﬁish to obtain
ASTK/ EESWn,

_Frcm'the‘model, we‘have: v

dSTK = dSTK dCES + dSIK A (1-RS)
- dRS dCRS 4ES d (1-RS) dES S
Substitutlng in frcm the mcdel " yields:
) g A
g§1§_=‘-3168(1) + 1506( 1) = -4674
dEksS. .

But this~is_ nct tne ccmplete geffect ‘cn tne short ternm
capital flcw cf a one dcllar 1ncrea=e in the exchange ratet
‘The varlable CEC is also determlned by . the exchange rate;:
The. change in STIK due to the change in CFC must alSO be

lncluéea. Assuming fer the fresent that ‘the adjustment in
the spct rate is not felt in the fcrhardjmarket'

4STK = dSTK -GCES + dSIK - d11_§§1 + dSTK dCFC

————— = ————— T =

dRS dCRS dPS d (1-ES) dRS ‘ dCFC dRS
where dCFC/dFS = 1CCRE/RSZ
. Since F&F has a’ posltlve value whlle dSTK/dCFC has a negatlve
value;, the capltal5 cutflcu will rne larger than $467u
'millicn! tne exact amount dependnng cn the present level of

: thefexchange rates. ' f. ."ﬂ o IR v

ks - in A-the prev1cus cases the estimate . is very
unrellable fot pcllcy purposes;51nce a strhctural ,eguatlon

of"a‘slmultaneous systen has .been’ eCtlmated ‘as 1f it were a

&fsingle»equatlon wlth excgenous -1ndependent, varlables. The

’ KR



. 2 ; l:J,S" . " ."A‘ et V. ’ " L ’
estlmate may be completely 1ncorrect s;nce it 1= not the end
eeult. The rise "in .the exchange rate cauces a;capital

butfloi_quch reduces t?e supply ‘ loanable /funds and

therefore raises. tHe Canadran 1nterest rate. This will

R

1ncrea¢e the 1nterest rate dlfferentlal and to some 'exteﬁt

reduce cr reverse the capltal outflou.the forward rate is

also clcsely determlned by the- spot rate Sc that the forwa;d

rate rdy alsc alter further changec in  the «capital’ filow.

Further, the capltal‘cutflou will reduce the exchange rate

and therefcreé lessen thelreasonk_for‘ the' crigipal ‘capital

outflcw.. :

. s "\‘» f:, \ ' '._,i
The estlmateﬂ"of the capltal outflow, .even 1if .the

R o
seccndary changee are neglected is «c¢nly correct 1f the

averagﬁ of. the lncreaee in the - exchange rate 1c§one dollar
. Lt Y

CVer the perlod lhe 1ncrea<e at the beglnrlng of the perﬂod

,would have tc te greater thap one dcllal Tc cause this rlqw.
Do '
. ¢4 .o
In. summary, 'estimating a systén of simultaneous

’

equaticns by . the ordinary'least Cguares'niethcd leads to a

great deal cf doubt in the eetlmatec Cavee and Reuberp have-*

: also restlmated thelr' mcdel by the two etage least . Qquares

- -

methoo and fcund that :thei coefflc;LentQ are not greatly

‘altered.s$ Therefore we have not undertaken the same steps,

-

e e e e — e ———— e

5 Ikid., pp. 1u1 145.J

Yo

~
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e

:illl teen of use even though hléhly ‘rellable

Thg study&hasf%

estimates of the sen51t1v1ty of short- term capltal flows to

pollcy varlables have not been obtalned We are .still able

to drau several useful ccnclu51ons.

Erom thlS study and those of cthers c1ted in wpls paper
we can conc;ude that epeculatlve arbltrage is extenelve but
that ccvered interest arbltrage and pure 'speculatlon"also

Rcccur. ‘Qhe ex1stence ;cf covered arbltrage insures us that
adjustmentc in the Canadlan 1ntere<t rate do’ aff%cts the.

amcunt of chcrt term capital enterlng Canada." : .

A Ny v,

The . studres seem. tc -indicate ' there are'grounds for
usiﬁg\the fcrward rate to »affect"the ~capital flow and
*therefcre the _interest rate: and spot exChange rate. An

adjustment 1n the foruard rate changes the coct .of  forward-

‘cover - which in turn determlnes the i} erest arbltrage
N }

chltal 1nflou. Alterlng the cupply ‘of sbort term\funds then

'alterc the Chort -term 1nterest rate. Through the flou.’3t‘7

"affects,‘ the fcruard rate adjusgment wlll also alter the

RN

: spot Iate. The spot rate Hlll be ‘rurther‘ altered if ‘the

¢

foruard ,rat% is taken ky \speculators as an 1nd1cator of

futﬁre spof Iate; _ine teCt of this last poc51b111ty did not
. yleld greatly slgnlflcant results-as other formulatlcns Were
found toc ke netter able tc -s;mulate' the method, by whiche
'speCulators fcrﬁ_pﬁegs7ex;eeta¥{cns 6f the;fupure rate, : |

Q N \ . . T s
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It 1s .alsc reascnahly safe to ccnclude that speculatlon.‘
was ? ctablllilng in the peried tested{, It"speculators
exéeéted the rate to‘ fall tneY'-ecnvertedd‘their _Canadiah
Currency assets intd U.S; aesets; ihejjinfeffect ensﬁred.tne

fullfilment of' theiz €X ectatlon “he important oint
ot HE P S P Mgp E

< o
'though is .that speculatorc did expect the rate to be falrly

‘

ctable. A rise in the exchange rate did not cause an upuard‘
~revaluatlon ct the expected rate. Further there is some
-Alndlcationr that  the . '"parity psyehelogy"v did ex1§t.
‘“§P€culators may'have expected-dn the iong, :nn expect ~the.

rate tc be near parlty, th1< bcllef playlng scme role in theT

direction they expected the rate to moves ;f B

[ividing the short- term .capital -flcw setles irtc its

L)

1ndqv1dual ccmpcnent< dld not *mprov* the expla@atlon of the

ﬁlou. Hlthln the components, the interest dlffe:entlal,-cost
of foruard cover, and exchange,rate expectations were tetter

>

able tc: explaln “the act1cr° ct Canadlan in';%hEQ sncrt-term,

o

~

L capltal market than the  acticns 'of"Americans.b The
dregressions Hith American.dcl&at hoidings /g radlanc- in_(
g depesit‘@fcim (ADHCL) as the . derendent VQI;%bl were better
explained than ueren'the ones ulth the Canad*an dcllar»_

"holdings cf forelgners (CLdf) ‘and Canadlan commercwar'paper

ecold atroad (CAhPA) as the dependent varlables. o

" The. trade credit acccunt, ‘OTHERK,f was  the .pest:
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explained cf all the subd~v151ons of the componentq but for
time series data the degree of explaned varratlon is“ very
ipw. It uould seem trade credlt may be prlmarlly extended to

,encourage cale ‘ “‘ |

: W
L |
Possibilities Fcr Further Eeeearehg
- .

Canada dgain heing uhderr the flex1ble exchange rate.
system further oppcrtunlty exists to observe the effects 6f 
this eys*em.» Ihe flrct etep whlch could be taken is to re—x
Aestlmate the ehort -term . capltal flou model coeff1c1ents “for

‘the, present perlod - and ccmpare the results.ththe 19501 s,

Unfortunately at 'qthei,kdated of ‘“riting 1n<uff1c1ent

k’\/

thervatione gare. avallable to allcu a reaeonable degree of
freedem.'-t uould alec be of use to undertake a ctudy ofhthe:
comporents of the ehcrt ~term- capltal flou 1n‘wh:ch we do hbt*
simply apply the aggregate model.'rach compopent shouid' be
eerefuily‘ aneiysed and a. model Dullt spec1f1cally’for it;
4-The ‘tctal %odel may then be. formulated- dllowing for . more

~accurate predictions.. Sl
. .

Since thme variables,. of . the external sector. of the
eccnouy are c1multaneou=ly determlned, 1t would be uceful to
. N .
develc; a model cf the secter u=1ng a 51multaneous equatlon

;estlmatlcn prccedure.' The flex1ble -exchange' rate system

should berallcued for which then reguires'thel*inclueion of

L2
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C ¥ g
. an eguatlon explalnlng the short -term capital flou but not
w;Slmpry .as an offsettlng flc# to the cthér acccunts. Tais
would allow for more accurate estlmates of effects of pollcy

o dec1slcnc cn the Qhort term capital flov.

e
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