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Abstract 

USE OF (TIME-DOMAIN VECTOR) AUTOREGRESSIONS 
TO TEST UNCOVERED INTEREST PARITY 

Takatoshi Ito 

In this paper, a vector autoregression model (VAR) is proposed in order 

to test uncovered interest parity (UIP) in the foreign exchange market. 

Consider a 'JAR system of the spot exchange rate (yen/dollar), the domestic 

(US) interest rate and the foreign (Japanese) interest rate, describing the 

interdependence of the domestic and international financial markets. 

Uncovered interest parity is stated as a null hypothesis that the current 

difference between the two interest rates is equal to the difference between 

the expected futur~ (log of)' exchange rate and the (log of) current spot 

exchange rate. Not~ that the VAR system will yield the expected future spot 

exchange rate as a k-step ahead unconditional prediction. Hence, the null 

hypothesis is stated as nonl inear cross-equational restrictions for the three-

equation VAR system. Then UIP is tested by the Wald test between the 

unrestricted and restricted systems. A test of UIP, with a maintained 

hypothesis of covered interest parity, becomes a hypothesis test of efficiency 

without risk premium, that is, the forward exchange rate is the unbiased 

predictor of the future spot exchange rate, and information is efficiently 

used in its prediction. Our results are compared to the efficiency test with 

a single equation using the Hansen-Hodrick procedure for the same data set. 
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1. Introduction 

In th i s paper, a vec tor au toregress ions (VAR) mode 1 is proposed as a 

fr~ework conducive to a new way of testing uncovered interest parity in the 

foreign exchange market. Uncovered interest parity is a hypotheSiS that the 

current difference between the interest rates of two countries is equal to tne 

difference between the expected future (log-) exchange rate and the current 

spot (Iog-) exchange rate. That is, a gain from investing in an asset denomi-

nat.d in a foreign currency is equal to an expected depreciation loss. A 

difficulty in obtaining the expected future spot exchange rate is an apparent 

stumbl ing block in testing this hypothesis. This paper proposes to use a 

vector autoregressions model, which includes as endogenous variables at least 

the interest rates of the both countries and the exchange rate. ConSidering 

the interdependence among domestic and international financial variables, the 

use of a VAR mode 1 to descr i be the dyn~ i c movemen t of the exchange rate is 

t . t 1 mos approprla e. Note that such a VAR system yields the expected future 

spot eXChange rate as a k-step ahead unconditional prediction. Hence, the 

null hypothesis of uncovered interest parity can be expressed as nonl inear 

cross-equational restrictions for the VAR system, if the observational 

frequency is finer than the length of forward contracts. Uncovered interest 

parity is tested using the Wald test which is asymptotically the s~e with the 

1 ike! ihood ratio test of unrestricted and restricted systems. 

A test of uncovered interest parity has been a popular topic of investi-

gation, partly because uncovered interest parity (UIP) becomes a hypotheSiS of 

market efficiency without risk premium in the foreign exchange market, when 

covered interest parity (CIP) is holding true. In the absence of capital 

controls, covered interest arbitrage must equal ize net yields of assets 

denominated in differrent currencies taking into account the forward premium 

or discount. The combination of UIP with CIP impl ies that the forward rate is 
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the unbiased predictor of the future exchange rate, one of the conditions for 

the market efficiency. 

The efficiency hypothesis, or uncovered interest parity (given covered 

interest parity), has been studied extensively for many currency and assa~ 

combinations. Most existing studies on a test of the efficiency hypothesis 

use a single equation involving the forward and spot exchange rates. See 

Cumby and Obstfeld (1982), Frenkel (1981), Gregory and McCurdy (1984), and 

Hansen and Hodrick (1980), to name a few. The test consists of the 

unbiasedness of the forward exchange rat. as a pr.dictor of the future spot 

exchange rate and the orthogonal ity of deviations with other information such 

as the past forecast errors. It is well-known that when the observational 

frequency is finer than the l~ngth of forward contract, the error term has 

serial correlation which inval idate the usual t-test. It is notable that 

Hansen and HodricK establ ished a method to test the unbiasedness in such a 

case in the single-equation hypothesis test. 

The test proposed in this paper is quite different from existing tests. 

In this paper, a vector autoregressions model with the spot exchange rate, the 

domestic interest rate and foreign interest rate is considered. The 

(rationally) expected future spot exchange rate is calculated as the k-step 

ahead prediction of the vector autoregressions model, while the forward 

ex,hange rate is calculated from the current interest rates and the exchange 

rate. Thus, equivalence of the forward exchange rate and the future spot 

exchange rate is stated as cross-equational constraints in the vector 

autoregressions model. The proposed method has several advantages over 

existing methods with a single equation. 

First, the cross-equational constraints as a testing hypotheSis does not 

suffer from a problem of seriallY-correlated disturbances even when the obser-
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vational frequency is finer than the contract frequency, sinc. the v.ctor 

autor.gr.ssions mod.l is constructed such that it has white noise as 

di sturban"s. S.cond, an information s.t on which the .xpectation is condi-

tioned is fully spelled out by the choice of variables for the VAR system. 

Thus the cross-equational costraint repres.nts not only the unbiasedness of 

the forward rate but also the efficient use of information in the 1 inear 

system. Third, the proposed test in this pap.r is a test of uncovered 

interest parity which is theoretically s.parate from a test of unbiasedness of 

the forward rate, unl ike the conv.ntional way of testing uncovered interest 

parity (c.f. Cumby and Obstfeld (1982» by the t.st of unbias.dn.s. of the 

forward rate. In other words, w. can test UIP by the method in this pap.r 

even in the absence of CIP. The proposed method could test UIP ev.n without 

observing forward rate. If financial investments are freelY permitted but if 

formation of the fort-liard market is somehow prohibited or distorted, the 

traditional method could not test UIP, while the proposed method could. 2 

Remarks on related works art in order. Th.re art a few v.ctor 

autoregressions studies in the foreign exchange market. M.es. and Rogoff 

(1983) studied predictive powers of various structual models as well as vector 

regressions models, but did not t.st the .fficiency hypoth.sis. Ba i 11 i. , 

Lippens and McMahon (1983) t.st.d .fficiency using a bivariate autoregression 

mod. 1 inc 1 ud i ng the forward and spot exchange rates. Howev.r, they had to 

take first diff.r.nc.s to obtain covarianc. stationarity. In this paper, 

using two inter.st rates and the spot exchange rate, covarianc. stationarity 

is obtained without taking the first differenc.s. This makes the test in this 

pap.r strong.r than the on. by Baill i., .t. al (1983). 

Th. propos.d test of the .ffici.ncy hypoth.sis as cross-.quational 

r.strictions in a VAR mod.l is r.minisc.nt of the t.st of (rational) 

exp.ctations hypothesis, proposed by Sargent (1979), in the term structure of 
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inter.st rates. 3 The similarity is not surprising considering the common 

feature in that the expectation is calculated as a k-step ahead prediction in 

the VAR syst.m. How.ver, the hypothesis of uncovered interest parity is 

formed quite differently from the expectations hypothesis of the ter~ 

structure. 

S.ction 2 describes the proposed test. In section 3, we check whether 

covered interest parity is holding for the data w. use, so that whether the 

t.st of uncov.red interest parity can be regard.d as the test of efficiency 

hypothesis. It will be shown that covered interest parity is holding between 

in t~e Euro-yen and Euro-dollar dlposit rates for the period from 1975 to 

1983, and also between the Japanese dom.stic interest rat. and Euro-dollar 

deposit rate from 1979 on. Therefore, a test of uncovered interest parity is 

equivalent to a test of efficiency for those period. The proposed t.st of 

uncov.red int.rest parity is carri.d out in s.ction 4. Monthly data of three-

month interest rates of various assets for various subperiods b.tween 1972 to 

1984. For the interest rates, both onshor. and offshore rates art used. The 

result is mix.d. With a full sample involving th. onshor. int.r.st rat., the 

hypoth,sis is reject.d. How.vlr, in the Euro market, the hypothesis cannot be 
, 

rejected. In section 5 results according to the proposed test is compar.d to 

r.sults obtained from applying Hanstn-Hodrick procedure involving the single-

eq~ation of the spot and forward .xchang. rat.s. 

one t.st favors the acc.ptanc. of th. hypoth.sis. 

II. A T.st of Uncovered Int.rest Parity 

There is no .vidence that 

It is widely acc.pt.d that a VAR model is a pow.rful method to form 

forecasts without. imposing -incr.dibl.- identification restrictions. Although 

w. know that financial variabl.s, in particular the exchange rat.s and 

int.r.st rates, are int.rdep.nd.nt, the exact Nstructural- r.lationship is not 
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a priori determined. Moreover, there is no evidence that any of the variables 

is strictly exogenous to the others. In such a fr~ework, the use of a VAR 

model to obtain the forecast of a variable of a concern is a natural solution. 

Consider a system of the logarithm of the spot exchange rate, St' the 

domestic interest rate, RUSt' and the foreign interest rate, RJA t , which is 

estimated to study the interdependence of the domestic and international 

financial markets: 

m 
x

t 
= d + I: A. x

t
_. + e

t j=1 J J 
(2.1> 

and Ito (1983b) studi.d the causal ity ~ong the 

variables and dynamic responces to a shock in such a system. In this pap.r, 

the s~e VAR system is used as a fr~ework for testing a hypoth.sis. In 

particular, uncover~d interest parity will be derived as nonl inear cross-

equational constraints in the VAR system. 

Now let us take the case of monthly observations of three-month forward 

exchange and interest rates, and illustrate how to derive the cross-equational 

con s t r a i n t s • 

m-l m-2 
= d + A1(d + A1Et xt +1 +~IAw+IXt-W+l) + A2Et xt +1 + j:l Aj+2Xt_j+l 

m-l m-2 
= (I+A 1)d + (AIAl+A2)Etxt+l + Al~lAw+lXt-W+l +j:lAj+2Xt-j+l 

m m-l m-2 
= (I+A 1)d + (A 1A1+A 2)(d + I: Az xt - z+1 ) + Al I: A xt 1 + I: A. 2 x t . 1 

z=1 w=1 w+l -w+ j=1 J+ -J+ 
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where A = [01, for u ) m, and I is an identity matrix. 
u 

Uncovered interest parity is stated as, 

<2.2) 

(2.3) 

where the exchange rates are measured in yen per dollar, and the interest 

rates are expressed in annual yield (/.). Therefore, the hypothesis, 

(2.4) 

can be expressed in terms of cross-equational restrictions impl ied by equating 

the coefficients of the first row of the right-hand-side coefficient matrix 

(2.2) to the one in (2.3). 

Let us define a coefficient matrix as follows: 

= 

b sK c sk 

cuk 
(2.!i) 

Let us now assume that the deterministic component consists of only constants 

and that the lag length of the system is 7 (m=7). Then we can write expl ici-

tly the thrlt-step ahead prediction for the VAR system (2.1) with 7 la9s. 

7 7 7 

Et St+3 = 9d + k:1 9ak St-k+1 + I: 9 bk RUi:_k+ 1 + I: 9 k RJA t-k+ 1 
k=l k=1 c 

where 

9 = f h +f h +f h. +a h +b h +c h +h hk a sk b uk c Jk 51 s(k+1) 51 u(k+l) 51 j(k+1) s(k+2) 
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h==a, b, c. 

Not. that hsk ' huk ' hjk = 0, for any k > 7. 

Now the test i ng hypothesis HO becomes the following 22 restrictions. _ 

0 = 9 - d + {d - d.} / 40 0 , 
d s u J 

0 = gal - 1, 

0 = gbl + (11400), 

o = gcl - (11400), 

o = h=a,b,c; k=2,3, ••• ,7. 

Let us now recall that a joint hypoth.sis of covered and uncovered 

interest parity is equivalent to the unbiasedness of the forward rat •• 

Covered interest parity states that the difference between the forward and 

current spot exchange rates is equal to the difference in the interest rates: 

<2.6) 

Combining uncovered and covered interest parity, (2.3) and (i.6), the 

efficiency hypothesis is impl ied: ESt = f t ,3' Note that the expectation 

should be conditional on all the relevant information available in system 

<2.1) in period t. In particular, the past interest rates and the spot 

exchange rate are includ.d in the information set in our system. 

Uncov.r.d int.r.st parity will be tested in the yen-dollar relationship 

for various subp.riods between 1972 and 1984. A vector autoregressions model 

with the spot exchange rate, a yen-denominated interest rate, and a dollar-

denominated interest rate has to be constructed. The end-of-month spot 

exchange rate is defin.d in terms of yen. For the yen-denominated interest 

rate, both an onshore rate (three month Gensaki, i.e., repurchase agreement, 

and an offshore rate (three month Euro-yen deposit rate) are examined. The 
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choice of the Gensaki rate is a natural one, because the Gensaki rate is one 

of the few interest rates in Japan which have always been free from various 

domestic regulations. For the dollar-denominated interest rate, the Euro-

dollar deposit rate is chosen. Although this is not the U.S. on-shore rate, 

it is shown by Kreicher (1982) that covered arbitrage is holding true between 

the Euro-dollar deposits and the U.S. domestic CDs, taking into account the 

difference in reserve requirements of the two different CDs. Questions 

concerning the Granger-causal ity between the interest rate and the exchange 

ra~e, forecast errors of variance decompOSition, and the impulse responcf 

functions in the three-variable VAR system is found in Ito (1983b). 

III. Covered Interest Parity 

As a prel iminary investigation, we are interest.d in wh.ther covered 

interest parity is holding. If so, our test can be interpreted as the 

efficiency test. Ito (1983a) and Otani and Tiwari (1981) investigated whether 

covered interest parity represented by <2.6) was holding for a yen-denominated 

asset and the Euro-dollar d.posit taking into account transactions costs and 

the bid-ask spread. The following is a summary of Ito's (1983a) findings about 

covered interest parity. 

Let us define the degree of deviations from covered interest parity by 

RUS 
Deviation = [(1 + ---) 

400 

F RJA 
- (1 + ---)] X 400 

S 400 
(3.1) 

where F and S is the forward and spot exchange rates: the value of dollar 

in terms of yen. The Figure 1 shows that the deviation has been decreasing 

throughout the sample period. In 1973, an investment shift from an onshore 

yen-denominated asset to Euro-dollar deposits with a covered forward 
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transaction would have earned a difference up to nearly a 30 percentage point 

<annualiz.d yields of thre.-month) in yield. This violation to covered 

inter.st parity is due to strict Japanese capital controls then in place. As 

capital controls being gradually I if ted throughout 1970's, the deviation from 

the parity has decreased. After 1974, there was no deviation more than 5 

percentage point in either direction. Most important changes from our view-

point took place in 1979 and 1980. In May 1979, Gensaki assets bec~e availa-

ble for non-residents. Moreov.r, in December 1980, the new Exchange Trade and 

Foreign Exchange Control law deregulated most capital flows in and out of 

Japan ~ The largest deviation since 1981 has not exceed.d a on. percentage 

point, within the neutral ity band considering the bid-ask spread only. 

INSERT FIGURE 1 ABOUT HERE 
----------------------------

Covered interest parity between Euro-yen and Euro-dollar was also 

examined in Ito (1983a). Covered interest parity between Euro-yen and Euro-

dollar has been- holding since 1975, when the data of Euro-yen 'bec~e 

available. 

I'J. Empirical Resul ts 

The test is conducted for two combinations of interest rates. First, the 

three-month Euro-dollar and Euro-y.n d.posit rates are used as the dollar-

dtnominated and yen-denominated interest rates. Since there is no capital 

controls, the test of UIP is readily interpreted as the efficiency test. 

Second, the thr.e-month G.nsaki (r.purchase agreement) rate is used for the 

three-month int.r.st rate for an onshor. yen-denominated asset. Then the test 

is conducted between the G.nsaki and the Euro-dollar rate. As commented 

before, the Euro-dollar rate is closely related with the on-shore CD rate. 

Results of the Wald test are summarized in Table 1. 
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FIGURE 1 

Dtviations from Covtrtd Inttrtst Parity mtasurtd by (3.1) 



INSERT TABLE ABOUT HERE 

The null hypothesis of uncovered interest parity <efficient marKet 

hypothesis with no risK premium) is accepted in all cases except one with a 

full sample for the onshore-offshore combination. Since results about the 

hypothesis in the 1 iterature (cited in Introduction) are mixed, we did not 

have any strong prior conjectures. What obtained in this paper should lend 

support evidence to the efficiency hypothesis with risk premium, or combined 

covered and uncovered interest parity. 

It is natural that the hypothesis with Euro-market rates from 1975 to 

1983 is accepted with a lower x2 value than the one with the onshore rates. 

The Euro-marKet is bel ieved to require lower transactions costs and assets 

there are comparable, :;·0 that·covered inhrest parity, a part of maintained 

hypotheses, has been considered to hold very tightly. Since the Japanese 

capital controls were relatively effective until December 1980, the test is 

conducted in three separate time periods for the onshore case. The hypothesis 

with the onshore rates after 1975 was accepted at the level comparable to the 

Euro-market case. 

It is not puzzl ing that the hypotheSis was rejected when the sample 

period is extended to include periods between 1972 and 1975. RfCall that 

there were dramatic deviations from covered interest parity. The order of 

deviation in 1973 was in the 30 percentage points in the annual yield, as 

opposed to the deviation at maximum 6 percentage points between 1975 and 1980, 

and at maximum a less than one percentage point deviation after December 1980. 

From 1973 to 1974, Yen was depreciating rapidly, while capital controls preve-

nting foreigners from purchasing Japanese securities and Japanese from purcha-

sing the dollar-denominated assets. With strict controls in financial flows, 

neither CIP nor UIP did not have a chance to be satisfied during this period. 
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TABLE 1 

Interest Rates Sample Period 
============================================= 
Euroyen~ Euro$ 75:8-84:4 12.36 

GensaKi ~ Euro$ 75:8-84:4 16.69 

GensaKi, Euro$ 72:8-84:4 48.74* 

GensaK i, Euro$ 72: 8-80: 12 24.93 

The degree of freedom is 22 for every c~se. An aster i sk * denotes a 

rejection of a hypothesis at the one percent level. 

DATA SOURCE: 

All the data are monthly series observed at the end of month. Time series of 
the Euro-dollar ~nd Euro-yen three-month deposit rates are taken from Morg~n 
Guar~nty Trus~, World Financial Markets. The series of three-month Gensaki 
(Repurchase Agreement) rate in J~pan is taken from the Bank of Japan for 
1972:1 to 1974:12, and from the Morgan Guaranty Trust for 1975:1 to the 
present. (Note that the short-term interest rate of Jap~n in World Financial 
MarKets before 1979:1 w~s not the Gensaki rate, but a regulated deposit rate. 
Therefore, the data in this paper are obtained from the Morgan Guaranty Data 
banK which has backdated the series.) The dollar-yen spot exchange rate is 
taken by picking the last business day of the month in the DRI daily data 
series ~fter 1977, and the IMF monthly data from 1972 to 1976. 
-=== . . , =--- = . = -



V. Comparison with the Results obtained by the Conventional Method 

If tht marktt is efficient and traders are risk ntutral, then the forward 

exchangt ratt is equal to an expected future spot exchange rat.. This 

hypothtsis has been examined in a series of studies. The test is usua 1 ~y 

reduced to showing that the deviation of the k-step forward rate at period t, 

F t ,K' (or its logarithm) from the real ized spot rate, (or its 

logarithm) has mean zero and that the deviation is uncorre1ated with 

information available at the end of period t. Earl ier works (for example, 

Corne 11 (1977), Frenkt 1 (1977, 1978, 1979, 1981>, GewtK. and Ft i g. (1979), 

L.vich (1978), and Longworth (1981» used data with a nonoverlapping frtqutncy 

(monthly data for one-month forward rates). 

hypothesis using the following equation. 

St = a + b ft,l + \It+1' 

FrenKe 1 <1981> tested tht 

The mark.t efficiency with no risK 

premium is expressed as a test of (a,· b) = (0, 1) and no Stria1 correlation 

in residuals. However, the ttst may suffer from the unit root problem, if the 

exchange rate follows a random walk as suggested in Mussa (1979). Moreover, 

if the observational frequency is finer than the forward contract length, 

serial correlations in the residuals would make asymptotic properties of the 

OLS estimates inappropriate. In ord.r to cope with the unit root problem, 

Cumby and Obstftld (1982) proposed to t.st (a, b) = (0, 1) in the equation 

Hansen and Hodrick (1980) propos.d to modify the asymptotic covariance matrix 

to obtain a ttst of the hypothesis which is appl icablt when the observational 

frequ.ncy is finer than the forward contract Itngth. USing w.ekly data of 
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the three-month for~ard rat., Hansen and Hodrick estimated, ~ong others, 

(4,1) 

The market efficiency hypothesis is (a, b1 , b2) = (0,0,0). 

Most existing methods, as summarized above, test the market hypothesis by 

showing that deviations of the for~ard rate from the actual future spot rate 

are not correlated ~ith information at period t. That is, St+k-

uncorrelated ~ith any variables in the information set at period t, 

is impl ied from ft,K = E[st+K I 0t 1. However, if ~e can form the K-step ahead 

forecast of the spot rate from the mod.l, ~e can directly test the hypothesis 

that the for~ard rate is equal to the conditional forecast of th. future spot 

rate. This is exactly ~hat achieved in the proposed test in this paper. Note 

tha t the i nforma t i on se t wh i ch the VAR forec as tis based on is spe 11 ed ou t by 

the choices of variables and the lag length in a VAR model. 

Being presented the results in Table 1, those who believe in risk premium 

wonder whether the proposed test is not strong enough to reject the hypotheSis 

of uncovered interest parity.4 Since a comparison of testing the same 

hypothesis with the same data set by different econometric methods might 

reveal that one method is mort 1 ik.ly to reject the hypothesis than the other, 

we tested the efficiency hypothesis by the Hansen-Hodrick procedure, modifying 

(4.1) to accomodate monthly inst.ad of weekly observations: 5 

(4.2) 

Table 2 summarizes the test statistics. Th. efficiency hypotheSiS is not 

rejected by the Hansen-HodricK test, either. Findings by the Hansen-Hodrick 

procedures are in harmony with findings by our test presented in Table 1. 

INSERT TABLE 2 ABOUT HERE 
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Tabl. 2 

Depend.nt Variable: S( t+3) - F(t) 

HO: (a,b
l 

,b
2

)=(0 ,0 ,0) 

bl b
2 

-2 D.W. X2 Significance Samp 1. Period a R 
Level 

-----------------------------------------------------------------------------
7:5:8 - 83: 1 0 -.1022 .2148 .4171 .0418 .626 4.98 .1733 

(1.4736) (.1:514) (.1:514) 

72::5 - 84: 1 -.:5012 .1611 -.0712 .0001 .634 :5.51 .1382 
(1.2377) (.1230) ( .1230) 

75:8 - 80: 12 -1.9110 .1910 .20:52 .111 .624 7.03 .0708 
(1.6:535) ( .1846) (.1842) 

==== ••• ====--====-==== _==:1.-.=: ===-=-=== , == ••• • 



VI. Concluding RemarKs 

The objective of this paper was to propose a new way of testing uncovered 

interest parity in a vector autoreg~essions model. The hypothesis of 

uncovered interest parity is interesting partly because it, combined with 

covered interest parity, is equivalent to the efficiency of the marKet, which 

was extensively studied with a Single-equation technique. 

The proposed method is used to test uncovered interest parity between 

yen-denominated assets and dollar-denomina assets between 1975 and 1983. We 

have accepted the hypothesis both a combination of offshore assets and a 

combination of onshore-offshore assets. Thtse results are in contrast to some 

of recent worKs in the I iterature on tht efficiency marKet hypothesis. 6 

Therefore, it is desirable to carry out testing procedures proposed by others, 

in particular the Hansen-HodricK procedure because of the observation int.rval 

being finer than the forward-contract interval, for the same data and to 

compare the results. This was done in the preceding section. Since the 

Hansen-HodricK procedure using our data accepted the efficiency hypothesis, 

there was no evidence that one method is more restrictive than the other 

regarding the efficiency hypothesis. 

An efficient mar~i~ hypothesis tested as cross-equational restrictions in 

a VAR model has already been used in the term structure I iterature. (See, for 

example, Sargent (1979) and Mel ino (1980).) Although the basic idea in this 

paper parall.ls studi.s in the term structure I iterature, the derivation of 

the cross-equational constraint of a null hypotheSiS in this paper is quite 

different from that of the term structure model. In particular, the present 

technique uses one important side condition (covered interest parity) to 

derive the efficiencY hypothesis. However, the similarity in the frameworKs 

of this paper and of testing expectations hypotheses in the term structure 

I iterature suggests that recent developments in the term structure literature 
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art also appl icabl. to our t.chniqu •• Computational burd.n may b. r.duc.d by 

using a frequency domain m.thod proposed by Hans.n and Sarg.nt (1981). Th. 

frequtncy domain ttchniqu, will be .sp.cially attractiv. wh.n th. pr.diction 

st.ps become large (such as 13-st.p ahead prediction of th. weekly series 

against the three-month d.posit rates). It is left for future res.rch to 

translate th. time-domain VAR method described in this pap.r into the 

fr.qu.ncy domain techique a la Hansen-Sargent method. 7 
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FOOTNOTES 

1. Appl ications of VAR systems to macroeconomic models have been popular 

since Sims~ works (1980, 1982). Recently VAR models have been appl ied to 

investigate interdependence and co-movements of international and domestic 

financial variables (Branson (1983), Baill ie et. al. (1983) and Ito (1983b». 

Some appl ications of VAR modtls, in particular in the direction of forming 

pol icy recommtndations, are somewhat controversial. (See, for example, a 

controvtrsy between Sims (1982) vs. McCallum (1983) and Sargent (1983». 

However, it is a widely-accepted view among its users and critics that a VAR 

is a useful tool in the ·rtduced-form· dtscription, fortcasting, and 

predictions. 

2. The forward foreign exchange market in Japan is still regulated in tht 

sense that one has to have Ureal demands· for the forward exchangt in ordtr to 

participatt it. For examplt, a Japanese resident holding export contracts, or 

maturing securities or deposits denominated in dollar is permitted to purchase 

forward yen, so that the exchage rate risk is hedged. However, the resident 

would not be allowed to ·speculate· in the forward market taking a short 

position. 

3. See Mel ino (1980) and Hansen and Sargent (1981) for further development in 

the term structure I ittrature. 

forward marktt. 

Set also Hakkio (1981) for risk premia in the 

4. It has been suggested by Angllo Mel ino that the proposed test might tend 

to accept the hypothesis if the true lag length is much shorter than the 

assumed one. However, if we assumtd the lag length shorter than the true lag 

length, then disturbances would lose whiteness and a framework would fall 

apart. 

Footnote-1 



5. I have used the RATS progr~, Doan and Litterman (1981: section 12.12), 

for calculating relevant covariance matrices based on the General Method of 

Moments, proposed by Hansen (1979)(1980). It was not necessary to ·d~pH the 

covariances. 

6. See Hodrick (1981), Hodrick and Srivastava (1983) for models incorporating 

risk premium. 

7. A joint project with Danny Quah in this direction is in process. 

Footnote-2 
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