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nf interest rates for small open CtOHONlOb has
buen developed {n which a small country with
Internationally integrated capital markets
will have its domestic financial markets dom—
inated by international influences. The in-
ternational theory ol the term structure of
interest rates demonstrates how a foreign (i-
nancial disturbance will directly affect do-
mestic real and nominal interest rates and ex-—
change rates which then affect the price and
output channels. We emplov univariate and
moltivariate time series analysis to Canada
and the United States to test the lmported
term structure of interest rates hypothesis.
We do not find cvidence to support the assump-
tion of propoartionality between the countries'
term structures.

Kevwords.,  Time serie forelgn cxchange.
— e - - .

TNTRODUGTION

A new theory of the term structure of interest
rates for small open cconomies was recently
presented by Michael Beenstock and J. Andrew
Longbottom (1981). Although the neoclassical
theory of dnterest rates has long been recop-
nlzed, no theory had explicitly attempted to
fncorporate the international effects on the
domestic interest rate term structure. When
Internaticnal financial markets are Integra-
ted, foredpgn financial influences are trans-
mitted to domestic financial mavkets.  The
foreign financial narkets impact on domest ic
markets depends on the extent of financial
mavlket integration, the relative size of tLhe
domestic financial maikets, the depree assets
denominated in dlfferent currencics are sub=-
stitutes, and the relation botween Interest
rates and exchanpe rates.. Qur stady closely
follows the Focastock and onghot fom Toruwat
Bovever, critical diflerences do extste,

Been=
stock and Lonphottom employed a

(‘n!:x[h‘:;iill'
world term stvucture of [ntercest rates Lo de-
termine the dormestle term structure of a small
open economy; we consider the internatlional
term structure theory more relevant for a

small country that is dominated by a lavper

(trading partner) country,

In section 2, we will examine the theory of
the international term slrueture

ol interest
rates for a small

comntry dominated hy a
large country, 1In section 3, we will follow

closely the Reenstock and Longbottom proce-

dures for wodeling the¢ theory and develop an
estimecing squation almost identical to the:
estivcting equation. In section 4, we will

present the results of empirical tests of ti
theory. Ve cemploy univariate and multivar-

fote tine series analysis to test the theory
Ve conslider thils mode of testing superior to
the nmethocs used by Beenstock and Longbottor:
poerticularly because causality testing in th
Ashley, Granger, and Schmalensee (1980) and

Ashley (1981) manner can be employed.

THE TI'EORY OF THE INTERNATIONAL TERM STRUCTU
OF INTEREST RATES

Agents hold portfolio of assets with differ-
ent currency denominations in a world of int
grated capital markets. If international fi
nancial markets are efficient, then financia
capital flows until risk adjusted rates of
turn on assets are equal. Fisher open or un
covered interest rate parity will hold if ac
sets denominated in different currencies are
considered perfect substitutes. Fisher oper
has the difference between nominal interest

rates equal to the expected rate of change -
the exchange rate:

i - i%

C_g (..

where i is the domestic nominal interest rat
i* is the foreign nominal interest rate, S
is the exchange rate (the number of domesti:
currency units required to buy one unit of
foreipgn currency); and s is the expected fu

ture spot rate for the date of maturity of
the asset.

Covered 1interest rate parity has domestic 1i.
terest rates adjusted by the appropriate fo:

ward promium (or discount) equal to foreign
interest rates:

i - —2 = % ¢

where I is the forward exchange rate for the
date vhen the assets mature. Uncovered int:
est rate parity will equal covered interest :
rave pavity it the forward exchange rate
equals the expected spot exchange rate:’

o= ool

2] . ( ..

This cquality exists if foreign exchange ma:
kevs are effilecient and 1if the forward exchai
rate Joes not contain a risk premium, an i
cation of risk neutrality., Financial econc
mists normally view the risk premlum fn
style of Lrauer, Litzenberger, and Stehile
(19763, who held that deviations between th
Forwvavd and expected future spot rates de-
pend upon the svstematlce rlsk associated wi
the foreiyn exchange position. Cornell (19
found little support for the existence of a
liquidity premium.  The systematic risk of
open exchanpe positions are insignificant
(Corn~L1 and bietrich (1978)),

If financial markets are dominated by thed"
cipn financial markets, then the uncov :



levest
ity of
terest
affect

rate pavity relation restricts the
the domestic country to determine
rates,  Domestice

abil-
in-
ceonomic factors cannot
interest rates unless they simultancous=
ly affect exchange vate expectations or affect
the systematic risk of the foreign exchanpe po-
sition. Without changes in foreipn interest
rates, domestic interest rates can increase
(decrease) only 1f there is an expected de-
preciation (appreciation) of the domestic cur-
rency. [xchange rates and exchanpe rate ex-
pectations have important implications for de-
termining interest rates in small economies.

Foreign real -interest rates exogenously deter-
mine domestic real Interest rates {f exchange
rates arc determined according to the purchas-
ing power parity theory.

-_ﬁ§"ﬁdding the small country assumption, domes-
tic real interest rates are not only equal to -
foreign real interest rates but they are also
exofenvusly determined by foreign real interes?
rates. Any real interest rate differeuntial ba-
tween domestic and foreign real rates will
cause shifts in asset holdings until the real
intevrest rates are equal, Changes in domestic !
money supply and demand or bond supply and de-

mand only affect nominal interest rates, not '
real interest rates.

The International term structure of interest
rates tlieory follows directly from the forelgn

financial effects on domestic financial markets.

Short term demestic interest rates adjusted for
shiort term exchange rate expectations will e-
qual short term foreign interest rates; like-
wise long term domestic interest rates adjusted
for long term exchange rate expectatlions will
equal long term foreign interest rates.

1Hhen purchasing power parity is used to pre-
dict exchange rate changes, the difference be-
tween the expected rate of change in the domes-—
tic price level and the forelgn price level
will equal the expected rate of change 1n the
exchange rate:

where = and 7% are the expected percentagpe
changes in the domestie and foreipgn price lev-
cls. If nominal Interest rates are determined
according to the lisher closed theory, then nom-
inal Interest rates are equal to real Interest
rates plus the expected percentage change in

the price level:
i=1r+
i = % 4 (RN
where roand r# are the domostie and Torcign veal

interest rates,  The assumptions of
substitution, risk neutrality, inter-
est rate parity, Fisher closed and rolative pur-
chaing power parity result in having domestic
real interest rates equal to foreign real in-
terest rates:

uncovered

The term structure of interest rates can
be represented by the difference between
tong term and short term interest rates.
The domestic term structure of interest
rates adjusted for the term structure of
exchange rate expectations will equal the
foreign term structure of interest rates:
s& - ge

L S (4

iL - is + (

) = ii - i:
where subscript s indicates short term in-
terest rate and exchange rate expectations
and subscript L indicates long term inter-
est rate and exchange rate expectations.
Equation (4) presents the international
theory of the term structure of interest
rates for a small country.

Restricting the form of exchange rate ex-
pectatlions allows a stronger form of the
international theory. 1If we assume rela=-
tive purchasing power parity, then the
equality of real interest rates produces a
domestic term structure of real interest
rates exogenously determined by the foreig
term structure of real interest rates.
Since expected rates of inflation have com
pensating effects on expected exchange
rate changes and nominal interest rate dif
ferentials, the domestic term structure of
real interest rates will equal the foreign
term structure of real interest rates.

If expected rates of inflation are equal i
both countries, then the nominal and real
interest rate term structures will also be
aqual, Restricting exchange rate expecta-
tions by assuming purchasing power parity
results In the strong form of the inter-
national theory. The strong form has the
domestic term structure of real interest
rates equal to and determined by the for-
legn term structure of real interest rates
Differences in the nominal interest rate
term structures are due to differences in
expected rates of inflation. If purchasin
power parity 1is not assumed, then exchange
rate expectations drive a wedge between
the domestic and foreign term structures o
real duterest rates as well as between the
term structures of nominal interest rates.
The domestic term structure of interest
rates, however, is still determined by in-
ternational considerations. Any change in
the foreign term structure of interest
rates will result in a change in the domes
tic term structure of interest rates, a
change In the term structure of exchange
rate cexpectations, or a change “orh. Su
stituting the estimates of the expected
short term and long term rates of change o©
exchange rates into equation (4), our esti

s

pertect assetmable equation ls:

M* *

* *
i - =+ - — - I
G-y matd) 1) InGigd ln(y

)~

ln(égii)t + Vt’ (:

a constant and Vt is a diﬁ‘-’ﬁ'

where o
bance

is
term,




Fquation
the small

(5) wili

domest Te¢

be catfmated with Canada as
country and the inited
States as the larvge fovelym country. In the
next section we will present out empivical
results.,

AN EMPIRTCAL ESTIMATTON OF THE INTFRNATTONAL
TERM STRUCTURE OF INTEREST RATES

Equation (5) is estimated using monthly data
for the United States and Canadian ecconomies
from July 1973 to October 1980, a period of
floating exchange rates. The Canadlian economy
{s qulte small Ju comparlson with the United
States economy and the integration of the coun-
trics financial markets should make a reason-
able test of the Beenstock and Longbottom pro-
portionality hypothesis and of the term struc—
tures. The data emploved in this study were
obtained from Data Resources, Inc. and the In-
ternational Monetary Fund International Finan-—
cial Sratistics. The differential in the
Canadian term structure of intercst rates,
RDC, the dependent variable in this study, is
represented as the difference between the ten
year government bond rate and the three month
government bill rate. The United States in-
terest rate differential, RDUS, is the corres-—
ponding ten year and three month Treasury

bond and bill differential. The expected rate
of currency depreciation,; EXX, is estimated
using the McCallum (1977) method using the
relevant future rate to approximate the long
run equilibrium rate,

The Canadian money
supply, MSC, movements (relative to United
States money supply) is standardized by the
spot vate on the Canadian dollar. Productivity
growth is assumed to be measured by the Cana-
dian industrial production level relative to
United States industrial production, TINDP,

RDC L632 + LSSTRDUS. + .158EXX,
(t-value) (-20) (6.92) (2.03)
-~ LO4STNDP_ - .236MSC._,
(-.05) (-.24)
RZ = .88, F = 143.4,
D=W = 1.94, RIO = .89,

Fmpivical evidence is not produced to support
the Beenstock and Longbottom proportionality
position on the domestic and dominant countrices
term structures,  We find a short term elastic—
ity between the Canadian and United States'
term structures of ,56;5 an clasticity not in-
consistent with some of the alternat ive Speci-
ficattons of the Beenstock aml Lonehotton

fOr=-
mulat fons, A Coldteld=-tuandt test wawo Per-—
formed to test for heteroscedastieitv; non=
normal error terms could exist hocause of the

presence of the currency depreciat fon variable
witleh generally 1s non=novmal (Upson 1972),
Fxchange rates normally follow a stable

Paretian distribution (Cornell 1977). The
regression period was equally divided into

two parts and the resulting F-value of 2.056
does not allow the null hypothesis of equal sub-
set variances.

to im-

The rejection of proportional Ity seems
ply real changes in output may result from the

InfTuence United States interest rates
might have on Canadian interest rates and
output. The variables fiypothesized to in-
fluence the Canadian term structure, given
in equation (5), are employed in time ser-
ies analysis to possibly build a multivar-
iate time series model that can forecast
better than a univariate Canadian term
structure model and thus test for causal
relationships between the independent and
dependent variables of equation(s). Caus-
ality can be tested using the Ashley tests
in which the multivariate model forecasts
are palred with the univariate time series
model forecasts; if the multivariate time
series model forecasts are statistically
more accurate, then the independent vari-

ables are causally related to the Canadian
term structure.

The univariate time series models are esti
mated using monthly data from July 1973 to
February 1980; the post-sample period from
March 1980 to October 1980 is reserved to
test the forecasting abilities of the mode
and test for causality when paired with th.
multivariate models. The Canadian term
Structure is modeled as an ARIMA (0,1,1)
process, a randomwalk with drift process.

RDC = .001 + (1-.637B)A

(s.e.) (.028) (.090)

X;Z = 9.80, variance estimate = .459.

TABLE 1: ARIMA Models
Series Process Model
RDUS 0,1,2  RDUS=.017+(1-.431B%)A
(.048) (.010)3
EXX 0,0,3 EXX=-.007+(1-.999B7)A
(.003) (.025)

MSC 1,1,0 (1+.501B)MSC=,002
(.096) (.043)

INDV 1,1,0 (1-.495B)INDP=.001
(.096) (.043)

s .2 .

Series k22 Variance

RDUS 29,22 .583

IEXX A4S .223

MSC 12.09 .337

InNne 11.70 344

The fact that the spot rate on the Canadi:

dolTlar may not follow a random walk is sup
ported by Levich (1979). Univariate time
series models arve bullt {or the independe:
varfables of equation (5) and are uséd as
pre=whitened input in calculating cross-
correlograms with the pre-whitened Canadi.:
term structure series to examine the pos=-
sibility of using the series in a multiva:
iate model. The ARIMA models for the indc
pendent variables of equation (5) are shov
in Table 1. The pre-whitened Canadian te:
structure is cross-correlated with these
pre-whitened {mputs and only the pre-white
ed Inlted States term structure series is
statistically significantly correlated wit
the Canadlan term structure such that it



can he employed o budidding o malt fvarviate
(bivariate) time series model.  The
reloprams are shown in Table 2.

ervor for the series arve 1/Y/N.

Cross=g¢or-

The standard

TABLE 2: Cross=Correlogram

Fstiniites T

Series o 1 23
VRDC _,VRDUS__ 072 .200 -.352 .28l
VRDG VEXX .053  =.093  .050  .047
VRpC,,VMSC__ - -.029  .102  .004 =-.017
VRDCL,VINDPt_k -.033  .103  .006 -.020
e S S S | S N
VkDC L VRDUS "~ =L 087 -.099 094 =.026
VRDC _, VEXX - . 046 —.115
YRDCt,iLk\t_k 38,984 046 115
VRDC ,VMSC _, ~ =.041  .051  .010 =-.082
VRDCt,VINDPt_k -.039  .056 .009 =-.081
Series 8 9 10 11
VRDC ,VRDUS _, = =.065 ~.096 =-.102  .051
VRDCt,VEXXt_k L059  .065 .086  .020
VRDC ,UMSC - .049  .022 -.058 -.003
VRDC ,VINDP _,  .057  .023 =-.064 -.005
Series L 12
YRDLt’iRDUBt-k -.014
! ~ JYY “
1R”°t'1LX“c—k .083
RDC . VMSC n
ERDL(,EMSLr_k L020
VRDC ,VIUDP 019

t t-k

The bivariate time serics model built using
the significantly correlated RDUS series in-
put in the RDC model is estimated as:

VRDC = ,004+(1-1.108B)A

(s.e.) (L006)  (.974)
IV ETR AR
(.140) (.089)
"
X5, = 15.47, Variance estimate = .166.

The vaviance of the bivarfate model is substan-
tially Jess than the univartate wodel variance
(.459) during the sample period; lhowever, there
Is no statistdcally significant difference In
the MSFE errors of the models and henece no
causallty. The Ashicy er.al. test s ocoployed
in testing causality uslng one-step ahead
foreveasts.,

The Dlvariate model one-step ahead mean square
forecasting error (ISFE) is 1.69%, some 51.0
percent less than the univariate model MSEE

of 2.555; however, due to the larpe variances
of the model errors, this MSFE veduction is

not statistically significant.,  The Ashley test
of causality is built upon the following re-
gression:

DIFE=Bl + ﬁz(SUHL—E(SUM))i OL’

where

arliate Divaria

DLE =Uunlv1ri1to _ ehlv riate
t t

SUHt=n““1V“rl“te + e:ivariate

The regression tests the null hypothesis
that By and ﬁz are equal to zero and there
ls no causality. The regression employing
the univariate and bivariate model errors
supports the absence of causality.

DLFt=.285+.110(SUMt-E(SUM)),R2-.144.
(©)5(.91) (1.00)

We find little evidence of proportionality
between the Canadian and United States
term structures and no support for the
hypothesis that the United States "exports

its term structure of interest rates to the.
Canadian economy.

CONCLUSIONS

We cannot find evidence to support the pro-
portionality of the term structure of in-
terest rates between the Canadian and
United States cconomies. The lack of pro-
portionality appears to imply that movemen.
in the United States term structure could
influence the Canadian term structure and
output; however, we find no evidence to
support causality between the United State.
and Canadian term structures.
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