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Terms of Trade and Current Account
Fluctuations: Evidence from Canada

Hafedh Bouakez and Takashi Kano*

I ntroduction

Since the semina work of Sachs (1981), the intertemporal approach to the
current account has become a popular tool to study the indebtedness of
countries and the borrowing and lending behaviour in international financial
markets. In a nutshell, the intertemporal approach explains current account
fluctuations as being the result of optimal saving and investment behaviour
of rational, forward-looking economic agents in an open economy.! One of
its implications is well known as the present-value model (PVM) of the
current account. In its simplest form, the PYM implies that the current
account is determined by the discounted sum of expected future changes in
the economy’s cash flow (or net output).?

The standard PVM of the current account has been evaluated by many
studies, using time-series data from different countries, over various sample
periods, and at different frequencies.3 The common result of these studiesis
that the standard PVM fails to explain postwar current account fluctuations

1. The small-open-economy, optimal-growth model of Hamada (1966) is an explicit
precursor to the intertemporal approach to the current account. An excellent review of this
approach can be found in Obstfeld and Rogoff (1995).

2. Wewill refer to this version of the present-value model as the standard PVM.

3. See, for example, Sheffrin and Woo (1990), Otto (1992), Ghosh (1995), and Bergin and
Sheffrin (2000).

* This paper isashorter version of Bouakez and Kano (2004) that focuses only on Canada.
We thank Jeannine Bailliu, Robert Lafrance, Lawrence Schembri, and Gregor Smith for
helpful comments and suggestions.
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of typical small open economiesin general and Canadain particular. Indeed,
the current account series predicted by the standard PVM is often found to
be too smooth compared with the actual Canadian current account, a result
that was characterized by Ghosh (1995) as the “excess smoothness puzzle”
of the current account.

Although they use different analytical frameworks, two recent papers by
Bergin and Sheffrin (2000) and Nason and Rogers (2004) emphasize the
importance of stochastic variations in relative prices as a potential explana-
tion for current account fluctuations in Canada.# More precisely, Bergin and
Sheffrin show that amending the standard intertemporal model of the current
account to include variable interest rates and exchange rates improves its fit
substantially. Nason and Rogers, on the other hand, show that, among the
features that are suspected to be responsible for the rejection of the standard
PVM, world rea interest rate shocks bring the “canonical” small-open-
economy, real-business-cycle model closest to the data.®

In this paper, we develop a small open economy model with tradable and
non-tradable goods and a time-varying world real interest rate. Unlike
Bergin and Sheffrin (2000), however, we distinguish between exportable
and imported goods, thus introducing an additional relative price, i.e., the
terms of trade. Terms-of-trade shocks are widely regarded as a major force
driving business cycle fluctuations in small open economies such as
Canada.® This view has become even more popular after the oil-price shock
in the early 1970s. In Canada, movements in the terms of trade are found to
explain much of real exchange rate variability in the post Bretton Woods
period.” This suggests that allowing for terms-of-trade variations can be
helpful in explaining the Canadian current account.

The effects of terms-of-trade movements on the current account were
initially studied by Harberger (1950) and Laursen and Metzler (1950), who
show, using a Keynesian model, that an exogenous rise (fall) in the terms of

4. Onthe other hand, scan (2003) and Gruber (2004) show that allowing for durability and
habit formation in consumption improves the ability of the PV M to fit the Canadian current
account series. Furthermore, Normandin (1999) shows that departing from the infinite-
horizon assumption typically used in the literature and introducing government bonds as
part of household financial wealth help the standard model explain current account move-
ments in Canada

5. No consensus has been reached in the literature regarding the importance of real interest
rate variations for aggregate fluctuationsin asmall open economy. For example, Hercowitz
(1986) and Blankenau, Kose, and Yi (2001) provide evidence that real interest rate varia-
tions matter for aggregate fluctuations, while Mendoza (1991) finds no significant role for
thereal interest rate.

6. See Mendoza (1995), among others.

7. See Amano and van Norden (1995).
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trade of a small open economy leads to an improvement in its trade balance.
The reason is obvious. an improvement in a country’s terms of trade raises
its current income, and given a marginal propensity to consume less than
unity, current consumption increases less than current income, causing
private saving to increase. This so-caled Harberger-Laursen-Metzler
(HLM) effect has subsequently been examined within deterministic inter-
tempora models by Sachs (1981), Obstfeld (1982), and Svensson and Razin
(1983), among others. More recently, the HLM effect was recast within
dynamic general-equilibrium models by Backus (1993) and Mendoza
(1995), for example.

This paper derives an approximate closed-form solution for the present-
value representation of the current account, which encompasses the HLM
effect in addition to the usual consumption-smoothing motive and the effects
of future changes in the interest rate and the exchange rate, highlighted in
Bergin and Sheffrin (2000). Moreover, while Bergin and Sheffrin identify
only the intertemporal substitution effect of expected future changes in the
consumption-based world real interest rate, our PVM allows us to study not
only the intertemporal substitution effect but also the income and weslth
effects associated with a change in the world real interest rate, as well asits
instantaneous effect on net foreign interest payments.8

The cross-equation restrictions implied by the extended PVM are tested
using Canadian data. The results show that the model without terms of trade
is strongly rejected by the data, although its prediction tracks the actual
current account series much better than the standard PVM. Including the
terms of trade, however, does not improve the fit, and the extended PVM is
still strongly rejected at all conventional levels of significance. This suggests
that terms-of-trade shocks are not important for the Canadian current
account, which corroborates earlier results by Otto (2003), who finds little
evidence for the HLM effect in Canada.

The rest of the paper is organized as follows. Section 1 describes the model
and derives atestable closed-form solution for the current account. Section 2
explains the testing procedure, describes the data, and discusses the resuilts.
Section 3 describes arobustness analysis, and the final section concludes.

8. Obstfeld and Rogoff (1996, 30) explainin detail the effects of real interest rate changes
on consumption within a simple two-period, open-economy model.
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1 TheMode

1.1 Theenvironment

Consider a small open economy where a representative infinitely lived
household consumes a mix of tradable and non-tradable goods. The con-
sumption index is a Cobb-Douglas aggregator given by

T.€, N.1-¢
C, = wy(C;) (C}) O<e<l, 1)

where CtT is consumption of the tradable good, C{\l is consumption of the
non-tradable good, £ is We|glht of the tradable good in the consumption
basket, and w; =€ (1 s) is a positive parameter. The Cobb-Douglas-
type aggregator (equation (1)) implies unit elasticity of intratempora
substitution between the two types of goods. The tradable good is used as a
numeraire and its price is normalized to one. Denoting by Q, the price of the
non-tradable good, i.e., the real exchange rate, the demands for tradable and
non-tradable goods are given by, respectively,

c/ = eP’C, @)
and

QtC{\l = (1_€)PtCCtv )

where Pf is the consumption-based price index given by

Pe = Q" (4)

Asin Obstfeld (1996) and Obstfeld and Rogoff (1996, 266), we assume that
the tradable good is itself a Cobb-Douglas aggregator of domestic export-
able goods and imported goods,

c!

= w,X!M{ Y o<y<1, 5)
where X, is consumption of exportable goods, M, is consumption of
imported goods, v is the weight of exportable goods in the traded-good
basket, and w, is a constant given by Wyt = yY(1-y)'~Y. Denoting by
P and Pt the prices of the exportable and imported goods respectively,
the demands for these goods are given by

X T

P X, = YC, (6)
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and
T
PIM, = (1-Y)C{ . @
In addition, the following condition must hold:

y 1-y
1=(P) (P) . ®
Notice that from this equation, the terms of trade, defined as the relative
price of exports in terms of imports, can be expressed as a function of the
price of the exportable good

1/(1-
P=Pl/P" = (P TY. ©)

The only tradable assets in this economy are international bonds, which are
indexed to the tradable consumption basket. International financial markets
are perfect but incomplete.® That is, the representative household can
borrow and lend freely at the world common readl interest rate, r,, to smooth
consumption intertemporally, but cannot buy or sell state-contingent claims
to diversify away idiosyncratic shocks. The assumption of a small open
economy requires that this economy cannot affect the world real interest rate
or the terms of trade.

At the beginning of each period, the representative household rece|ves an
endowment of exportable and non-tradable goods, denoted by NY and
NYt , respectively. It pays (1 +r,)B,; on bonds purchased in period t—
and allocates remaining net output to consumption and the purchase of new
bonds. Therefore, the household's budget constraint expressed in terms of
the tradable consumption basket is

B,y = (1+1)B +PNY +QNY] —PX, —P"™, - Q,C

(1+1,)B, +PyNY; + QNY; —P{C,. (10)

The representative household has the following lifetime utility:

o l—;/o
E, Y B'=— 0<B<1, 0>0, (12)
i=0

1-1/0

9. Seefootnote 13.
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where E;, B, and 0 are: the mathematical expectation operator conditional
on the information available at time t, the subjective discount factor, and the
eladgticity of the intertemporal substitution, respectively. The problem of the
representative household is to maximize the lifetime utility function
(equation (11)) subject to the budget constraint (equation (10)) and to a non-
Ponzi-game condition. The first-order conditions for this dynamic problem
are the Euler equation

1= BE(L+r +1)B—F3—EDC nd (12)
t e
I:P t+1

and the transversality condition for the bond holdings
lim; ., E{RiBisq14; = 0, where R, ; is the ex post market-discount
factor at period t for period t +i consumption, which is defined as

t+|
Al Y@+ s
g1 ifi=o

III
I:II:II:II:I

The Euler equation (12) implies that the relevant interest rate for smoothing
consumption between periods t and t+ 1 is the consumption-based world
real interest rate (1+r,,,)(P{/P;,,). Other things being equal, an
expected rise in the consumption-based price index in period t + 1 lowers
the expected one-period gross rate of return of foregoing one unit of con-
sumption at timet.

1.2 Derivation of a closed-for m solution

In equilibrium, the condition NYtn = CtN must hold. Thus, the budget
constraint (equation (10)) becomes

Boy = (1+1)B+ PINY; —P{X,—p{'M
= (1+1)B +PINY -C/, (13)
where the second equality follows from the fact that C[ = P{X, + P{"M, .

Iterating equation (13) forward and using the transversality condition yields
the ex ante intertemporal budget constraint
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00

> T X X
> ER,iCrvi = (L41)B+ Y ER P iNY,.
i=0 i=0

Dividing both sides of this equation by Pf Y, and using the approximation
In(1+r,)=r,,yields, after some algebra (see Appendix 1 for details),

0 t+i
0
8T{l+ > Eiexpg H (chT—rj)D} = exp(ry)b;
i=1 |:|j:t+]_ O

0 t+i
l
+n|1+ ¥ Eiexpg ¥ (Anyj+Apf-rd|,
0 0

i=1 = te1

where T, = C,/Y, is the consumption-output ratio, n, = PNY{/P{Y, is
the ratio of exportable net output to total output, b; = B,/ P Ytr is the ratio
of internationa bonds to tota output, Ac = InC/-InC/ |,
Anyg = InNY{—=InNY{_1, and Ap{ = InP{—InP{_;. It is assumed
that t,, n,, by, Acl, Anyy, Ay,, ry, and Ap follow stationary processes
with the unconditional means t, n, b, g%, gV, r, and g, respectively.
The intertemporal budget constraint is then linearly approximated by taking a
first-order Taylor expansion around the unconditional means. For any
variable x;, let X, denote the deviation from its unconditional mean. Thelin-
early approximated intertemporal budget constraint then is (see Appendix 1
for details):

%ﬁt = (1—o()exp(r)6t +(1—a)exp(r)br,

€T -1

00 . T .
—ET ) O('Et[AcHi—rHi]
i=1

1-0 o io %, X -
NI 3 KEIANY L+ AR =T ] (14)
| =

wherea = exp(g°—r) andk = exp(g"™ —p + g") are assumed to be less
than one.10

10. The conditions a <1 and k <1 are required to satisfy boundedness of the expected
present discounted-value terms of equation (14).
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To derive a log-linear approximation of the Euler equation for the con-
sumption basket (equation (12)), we follow Campbell and Mankiw (1989);
Campbell (1993); and Campbell, Lo, and MacKinlay (1997, 306) in
assuming that the world real interest rate r,, the consumption price index
PC = tl ¢, and the consumption basket C, are jointly conditionally
homoscedastlc and log-normally distributed. In thlscase the Euler equation

(12) can belog-linearized as

Elc,,, = OEf,,;-0(1-¢)EAq,, ,, (15)

where the uncondltlonal mean of Ac; is given by EAc, = a(Inf+9d
—p)—o(1- s)g 11 From this equation and the demand function for the
tradable consumption basket (equation (2)), it is easy to show that the Euler
equation for the tradable consumption basket is approximated by

T ~ e~
Eidc g = OB, +(1-0)(1-€)(EAQ; ), (16)

where the unconditional mean  of ActT is given by
EActT = 0r+(1—0)(1—s)gq.

Finally, to derive an approximate solution for the current account-output
ratio ca, = (CA/PyY,), we assume that the economy possesses a balanced
growth path, Wherea = K . From the current account identity

CA=rB+ piNY;=C/ (17)

and equations (9), (14), and (16), we can obtain the following present-value
representation of the current account-output ratio (see Appendix 2 for
details):

00
e~

ca = bi +[n+e1(0-1)] T K'Ef,—n T K'EAny,,
i=1 i=1

+e1(1-0)(1-€)y K'EAd,;-n(1-y) T K'EAp,,;. (18)
i=1 i=1
The first term in the RHS of equation (18), br,, shows the instantaneous

effect of a change in the current world rea interest rate on the current
account. As can be seen from the current account identity (eguation (17)),

11. & isaconstant term including the constant variances of r,, AInC,, and AInQ, and the
constant covariances across them.
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for example, if the economy is anet debtor (i.e.,, B, <0), arisein r, increases
the net foreign interest payment instantaneously, and the current “account
moves into deficit. The second term, [n +et1(0 —1)] I_lK Et i
measures the impact of expected future changes in the world real interest
rate on the current account. As discussed in Obstfeld and Rogoff (1996,
chapter 2), this impact can be decomposed into substitution (€to), income
(—€1), and wedth (n) effects. The tradltlonal consumptlon smoothing
motive is captured by the third term, —n Z 1K 'E Anyt +i the household
adjusts the current account to smooth consumptlon to an income shock.

The fourth term, et(1-0)(1-¢)%, - 1K 'E Ath, reflects the effect of
expected future changes in the rea exchange rate on the current account,
which can also be decomposed into intertemporal substitution
(—eto(1-¢)) and intratemporal substitution (e1(1—¢)) effects (see Bergin
and Sheffrin (2000) for further discussion).l2 The last term,
-n(1- y)z 1K 'E ApHI , captures the effect of expected future changes
in the terms of trade on the current account, or the HLM effect: given the
expected future path of ny an expected future rise in p increases the
expected relative price of exportable goods in terms of the tradable basket
(i.e, pt) with elasticity 1-—vy, which, in turn, increases permanent
income.13 Hence, current consumption rises, while current income is
unchanged. As aresult, the current account moves into deficit.14

12. One advantage of the present-value representation derived in this paper is that it
disentangles explicitly the effects of variable world real interest rate from the effects
stemming from movements in the real exchange rate. In contrast, Bergin and Sheffrin
(2000) embed these two effects in their model by constructing a measure of the
consumption-based real interest rate. A possible drawback of thisapproach isthat the series
used in the estimation procedure depends on the structural parameters.

13. On the other hand, if a change in the terms of trade is expected to be permanent, the
HLM effect disappears, because the household cannot smooth away a permanent shock, as
the standard permanent income hypothesis predicts. See Svensson and Razin (1983) for the
relationship between the HLM effect and the persistence of the terms-of -trade shocks.

14. Backus (1993) shows that under the assumption of complete markets, the relationship
between the terms of trade and the trade balance is independent of the properties of terms-
of-trade shocks. This is because market completeness means that there exists a complete
set of state-contingent securities that enable the representative household to insure against
all idiosyncratic risks, thereby implying that there is no permanent income effect arising
from terms-of-trade shocks.
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2 Econometric Analysis

2.1 Evaluatingthe PVM

To evaluate the PVM (equation (18)) empirically, we start by deriving the
cross-equation restrictions that the PVYM imposes on the unrestricted vector
autoregron (VAR). Let X, denote a 5x1 column vector defined as
X, = [, Anyt Aqt Apt cat] It is assumed that the probability
dlstrl butlon of X; |s well apprOX|mated by a pth order unrestricted VAR:
X —AX 1+A Xi_o+.. C+APX, ptVy, where A is the ith
coeff|C|ent maIrlx with an (m, n)th typical element a(m, n)', and v, isa
5x 1 vector of unrestricted i.i.d. (identically, independently dlstrlbuted)
disturbances with variance-covariance matrix Q.

Since any higher-order VAR has afirst-order representation witha 5p x 5p
companion matrix A, we can reNrite the pth order VAR as x; = AX;_1 +V;»
where X, = [X{ X{_; . l] and v, = [v{0...(0)]", respec-
tively. Let g denote the 1 X 5p row vector in which the |th element is1,
but the rest of elements are zeros. Then, the PVM (equation (18)) impliesthe
following cross-equation restrictions:

esX; = beyx,+ ¥ K{[n+et(c-1)]e -ne,
i=1
+e1(1-0)(1—€)es—n(1-y)e,} A'x,, (19)
or, equivalently,

e; = be, +{[n+et(0-1)]e;—ne,+e1(1-0)(1-¢€)e;

—n(l—y)e‘.'}KA[I5p—|<A]_1 = F(0,y, & K b, An,1).(20)

These cross-equation restrictions can be tested statistically using a Wald
test. More precisely, let e5 denote the estimated value of e, 6e5/ 0A the
matrix of derivatives of & with respect to the elements a(m, n)' and V the
variance-covariance matrix of those elements. Then

. o 2
(E5—e5)'W l(95—95) Ox"(5p),

where

Ef’_m’é

EBAD'
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n
In addition, a predicted current account series, ca,, can be constructed as

c/?:\tz be;x;+{[n+et(c-1)]e;—ne,+e1(l-0)(1-¢€)e,

—n(L-Yy)ey}K Al 5~ KAl ¥, (21)

and compared with the actual series.

2.2 Data

The PVM istested using quarterly Canadian data from 1962Q2 to 2001Q2.
The data sources are Statistics Canada and International Financial Statistics.
Following Barro and Saa-i-Martin (1990), the world real interest rate series
is constructed as a GDP-weighted average of real interest rates in the G-7
countries. For each country, the real interest rate is computed as the three-
month treasury bill rate, or an equivalent short-term rate, adjusted by
expected CPI inflation. The latter is obtained from a sixth-order auto-
regression, as suggested by the sequential likelihood ratio and Akaike infor-
mation criteria. To construct the net exportable output series, we proceed as
follows. We measure gross exportable output by subtracting from total rea
GDP the (real) value of output in the service industry. Since we do not have
disaggregated data on GDP components, we compute the net exportable
output by assuming that the share of output in the service industry that is
used for investment and government spending purposesis equa to the share
of aggregate investment and public spending in total output. The series of
net exportable output is expressed in per capita terms using the civilian
population, age 16 and over. Following Rogoff (1992) and Bergin and
Sheffrin (2000), the real exchange rate is measured by the rea effective
exchange rate of the Canadian dollar, which is obtained by multiplying the
nominal effective exchange rate by the Canadian consumer price index and
dividing it by the consumption price index for the G-7 countries. The terms
of trade are computed as the ratio of export to import prices (section 3
performs robustness analysis using an aternative measure of the terms of
trade). In conformity with equation (18), the net exportable output, the rea
exchange rate, and the terms-of -trade series are logged and expressed in first
differences. The current account series is constructed by adding the rea
trade balance and real foreign interest payments. The series is then divided
by real output to obtain the current account-output ratio. Finaly, all the
series are demeaned.
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The raw and transformed series are plotted in Figures 1 and 2, respec-
tively.15> The ratio of the current account to GDP is weakly correlated with
al the transformed variables. In particular, the correlation between this
series and changesin the terms of trade is less than 0.05, which is consistent
with the value of 0.04 computed by Backus, Kehoe, and Kydland (1994),
using Hodrick-Prescott-filtered terms-of-trade series.16 Changes in the real
exchange rate and the terms of trade are also weakly correlated (0.14),
which implies that we could potentially identify the effects stemming from
stochastic variations in these two relative prices.

Before testing the PVM (equation (18)), we need to check the stationarity of
the series used in the unrestricted VAR. To do so, we conduct unit-root tests
for the elements of the vector X, = [T, Anyt Aqt Apt cat] based on the
augmented Dickey-Fuller (ADF) T- statlstlcs With each element x; of the
vector X, we estimate the following ADF equation by ordinary least
squares:

p
BXp = pX_q+ Y OiAX _;+ &, (22)
i=1

where we choose 1, 3, 5, and 7 as the optimal lag p. Because each element
X, isademeaned series, we ignore the constant term in the above regression,
following Bergin and Sheffrin (2000). The ADF t-dtatistic is calculated as
the standard t-statistic attached to the OL S estimate of p. Since the ADF
T-dtatistic is non-standard, Davidson and MacKinnon (1993) tabulate its
asymptotic critical values under the null hypothesis of the unit root. In
particular, the critical values for the unit-root null at the 10, 5, and 1 per cent
significance levels are —1.62, —1.94, and —2.56, respectively.

Table 1 reports the results of the unit-root tests for the elements of the vector
X;. For three different lag specifications, the ADF t-dtatistics reject the
unit-root nulls for al the five elements at least at the 5 per cent significance
level, except in two cases (T, with seven lags and cét with five lags). Thus,
we conclude that the elements of the vector X, are stationary.

15. The serieslabelled terms of trade 1 corresponds to the ratio of export to import prices.
The series labelled terms of trade 2 is the one used to check the robustness of the results
and will be discussed in section 3.

16. In fact, Backus, Kehoe, and Kydland find little covariance between the trade balance
and the terms of trade in Canada, at any lead or lag.
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Figurel
Raw Canadian data
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2.3 Results

The purpose of this paper is to determine whether a present-value model of
the current account that allows for stochastic variations in the terms of trade
improves upon earlier models in explaining current account movements.
Thus, to gauge the matching performance of PVM (equation (18)), it is
useful to compare its predictions with those generated by two “restricted”
versions: the standard PVM, where there are no variations in the interest
rate, the exchange rate, or the terms of trade, and a model that allows for
time-varying real interest rates and real exchange rates but with constant
terms of trade.1”

17. The term “restricted” should not be interpreted in a statistical sense here, for two
reasons. First, as will be explained further, by construction, the PVYM model presented in
this paper does not nest the standard PVM. Second, the VAR parameters used to compute
the predicted current account series are based on adifferent information set for each model.

165
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Figure 2
Transformed Canadian data
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Table1
Unit-root test results
Laglength
Variable 1 3 5 7
[ —2.103t —2.105t —2.048t —1.805*
Any; —-8.206% —6.036% -5.125% —5.408*
Ag, -9.148% 5234+ -4.113% —3.248%
Ap, —7.109% -6.970% —4.782% —4.670%
ca, —2.103t —2.273t —1.731* —2.004t

Note: The superscripts *, T, and ¥ denote rejections of the null hypothesis of a unit root at the
10, 5, and 1 per cent significance levels, respectively.
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The standard PVM assumes that there are no variations in the real interest
rate, the exchange rate, or the terms of trade. That is,

ca = N ¥ K'EAny,,,
i=1

where ny, isthe log of net output. Since this model assumes that all goods
are tradable, the parameter n is calibrated to match the average ratio of net
output to total output, which is estimated to be 0.489 for Canada, while the
parameter K is set to 0.99. Figure 3 depicts the actual current account series
and that predicted by the standard PVM. In this case, the underlying
unrestricted VAR is bivariate and includes the variables Any, and ca,
only.18 Figure 3 shows that the predicted series is much smoother than the
actual one. That is, the standard model fails to generate movements in the
current account of the same magnitude as those observed in the data. This
failure, however, is not reflected in the results of the statistical tests reported
in Table 2. This table shows that the Wald statistic has a p-value of 0.0747,
meaning that the cross-equation restrictions implied by the standard PVM
can be rejected at the 10 per cent significance level, but not at the 5 per cent
level. This is somewhat surprising, given that earlier studies, such as those
by Sheffrin and Woo (1990), Ghosh (1995), Bergin and Sheffrin (2000), and
Nason and Rogers (2004), report strong rejections of the standard PVM.19

The second model that will serve as abenchmark isaPVM with real interest
rate and real exchange rate variations. That is,

Ca, = bry+[n+et(o-1)] 5 KiEtFHi—r] > |<iEtA/n§/;(/+i
i=1 i=1

+er(l-0)(1-¢) T K'EAq,;.
i=1
Bergin and Sheffrin (2000) show that extending the standard PVM along
those dimensions improves its fit dramatically. To evaluate this extended

version of the PVM in our context, we need to assign values to the
parameters ¢, €, K, T, n, and b. The parameters 1, n, and b can be

18. For the standard PV M, as well as for the two extended versions discussed below, the
optimal lag length suggested by the Schwartz criterion is 1.

19. When contrasting our findings with those of earlier papers, one should bear in mind an
important distinction: the standard PVM model tested in this paper involves the current
account output ratio, rather than the level of the current account, asistypicaly doneinthe
literature.
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Table2

Calibrated parameters

Parameter Standard PVM Extended PVM
T 0.469 0.469

n 0.489 0.179

b — -0.269
Figure3

Actual Canadian current account
and the prediction of the standard PVYM

0.0450

F —— Actua
F —— Standard PVM
0.0275
0.0100 F W
-0.0075 |
-0.0275 |
-0.0475 L
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estimated directly using data on the consumption-output ratio, the ratio of
exportable net output to total output, and the ratio of international bonds to
total output, respectively. The other parameters are more problematic, either
because they are preference parameters or because we do not have reliable
data to estimate them directly. Our strategy, therefore, is to estimate these
parameters by minimizing the distance between the prediction of the PVYM
and the data. More precisely, we select the parameters that minimize the
root-mean-squared error (RMSE) associated with the predicted current
account series. This procedure yields a point estimate of the intertemporal
elasticity of substitution, o, of 0.008. This low value is consistent with
Bergin and Sheffrin’s estimate of 0.039.20 The share of tradable goods in

20. Bergin and Sheffrin (2000) obtain this value by minimizing the Wald statistic.
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total consumption, €, is estimated to be 0.72. This estimate is higher than
the value of 0.5 reported by Stockman and Tesar (1995), but it is too
imprecise to alow reliable conclusions. Finaly, the estimated discount
factor, K, i50.999.

Figure 4 shows the current account series predicted by the PVM with time-
varying interest and exchange rates. This series was generated using the
point estimates of the structural parameters, and the estimated parameters of
an unrestricted VAR that includes rt, Anyt , Aq,, and cat AsinBergin and
Sheffrin (2000), the predicted series fits the data substantially better than
that implied by the standard PV M, athough it is only 60 per cent as volatile
asthe actual series. Yet, the statistical test strongly rejects the cross-equation
restrictions at any conventional level of significance. Given that the standard
PVM could not be rejected at the 5 per cent significance level despite its
poor fit, this suggests that passing the statistical test does not necessarily
guarantee a good fit and vice versa, which raises some doubt regarding the
usefulness of the Wald test as an overall assessment of the matching perfor-
mance of present-value models.

To evaluate the PVM augmented with terms of trade, we estimate the
parameter y along with the parameters o, €, and K by minimizing the
RMSE associated with the predicted current account series. Equation (18)
states that the effect of the terms of trade on the current account is inversely
proportional to the value of y. Inthe limiting case where y = 1, the current
account does not depend on the terms of trade at all. Our estimation
procedure yields a point estimate of y equal to 0.991, suggesting that terms
of trade do not matter for the current account. Table 3 showsthat the RM SEs
associated with the PVM with and without terms of trade are essentially the
same. Thisis illustrated in Figure 5, which shows that the current account
series predicted by the two models are amost identical, confirming that
terms-of-trade fluctuations are irrel evant to the Canadian current account.

Overall, these findings corroborate earlier results reported by Otto (2003),
who uses a structural VAR approach to test for the presence of an HLM
effect in alarge sample of small open economies. Although he finds strong
evidence for the existence of such an effect for the mgjority of countries, his
resultsindicate that Canadais an outlier, in that terms of trade were found to
have no significant effect on the Canadian trade balance. In addition,
variance-decomposition results reported by Cashin and McDermott (2002)
and Otto (2003) indicate that terms-of-trade shocks are not important in
explaining current account movements in Canada.?!

21. Using panel datafrom the G-7 countries and adifferent methodology, i scan (2000) also
finds little evidence that the terms of trade affect the current account.
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Figure4
Actual Canadian current account and the
prediction of the PVM without terms-of-trade variations
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Note: TOT = termsof trade.

3 Robustness Analysis

This section investigates the robustness of our results to the use of an
alternative measure of the terms of trade. The terms-of-trade index used in
this paper is constructed using unit values (value of imports/exports divided
by some measure of volume), not properly weighted transactions prices.
Such estimates are potentially biased measures of relative prices, because
goods that are not traded or are relatively less traded because their relative
price is too high are given zero or little weight in the index. In theory,
however, the relative prices should be weighted by production, not trade,
shares.?2 To check whether this issue is responsible for the lack of evidence
of an HLM effect in Canada, we test the PVM (equation (18)) using the
relative non-energy commodity price index as a proxy for the terms of
trade.23 With this new measure, the correlation between the ratio of the
current account to output and changes in the terms of trade is now equal to

22. We thank Lawrence Schembri for bringing this point to our attention.
23. Thisvariable is used as a measure of the terms of trade by the Bank of Canadaand is
found to have significant effects on the Canadian exchange rate.
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Table3

Tests of different versions

of the PVM of the current account
Model

Parameter Standard PVYM PVM without TOT PVM with TOT

K 0.9900 0.9993 0.9999
(0.0823) (0.0225)

o — 0.0085 0.0001
(1.1559) (0.1414)

€ — 0.7246 0.7164
(4.5193) (4.4208)

y — — 0.9911

(1.4580)

Statistic

RMSE 0.0964 0.0071 0.0070

Wald statistic 5.1890 31.7250 32.5020

p-value 0.0747 0.0000 0.0000

05/04 0.3859 0.6047 0.6105

Notes: Standard errors are between parentheses. For the standard PVM, the parameter n is set to
0.489. For the PVM with and without terms of trade, the parameters T, n , and b are fixed to 0.469,
0.179, and —0.269, respectively. RM SE is the root-mean-squared error.

Figure5

Actual Canadian current account and the predictions
of the PVM with and without ter ms-of-trade variations
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0.21. The latter seriesis aso more positively correlated with changesin the
real exchange rate, asthe correlation is now equal to 0.18.

Table 4 shows that the results remain virtually unchanged when we use the
dternative measure of the terms of trade. In particular, the estimate of the
parameter y is identica to the value reported in Table 3, and the cross-
equation restrictions implied by the PYM (equation (18)) are strongly
rejected by the data.? Figure 6 further shows that the terms of trade are not
important in explaining the Canadian current account. This suggests that our
results are robust, at least to the construction of terms-of-trade series.

Conclusion

This paper has extended the standard intertemporal model of the current
account to allow for stochastic variations in three relative prices: the world
real exchange rate, the real exchange rate, and the terms of trade. Previous
research has shown that variations in the world real interest rate and the real
exchange rate substantially improve the fit of the intertemporal model. For
Canada, however, a significant portion of current account fluctuations
remains unexplained even when movements in the world real interest rate
and the real exchange rate are taken into account. The purpose of this paper,
therefore, was to investigate whether including the terms of trade improves
the ability of the intertemporal model to explain the historical path of the
Canadian current account.

To do this, the paper has derived a closed-form solution for the present-value
representation of the current account that highlights, in addition to the usual
consumption-smoothing motive, three different channels through which
movements in the real interest rate, the real exchange rate, and the terms of
trade affect the current account. The restrictions implied by the extended
model were subjected to present-value tests. Our results show that the
extended model is strongly rejected by the data, and that terms-of-trade
movements do not affect the Canadian current account in a significant way.
These findings support earlier results reported by Otto (2003), who finds
little evidence that terms of trade matter for the current account in Canada.

24. These results are based on a shorter sample, because the non-energy commaodity price
seriesis available only starting from 1973Q1.
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Table4
Robustness analysis. Resultsusing an
alter native measur e of theterms of trade

Model
Par ameter PVM without TOT PVM with TOT
K 0.9993 0.9994
(0.0963) (0.0906)
o 0.0087 0.0012
(1.4692) (0.5126)
£ 0.6388 0.6171
(4.0842) (4.1062)
y — 0.9895
(1.0141)
Statistic
RMSE 0.0075 0.0077
Wald statistic 18.6650 24,5700
p-value 0.0009 0.0001
05/0% 0.5808 0.5585
Notes: See Table 3.
Figure 6
Actual Canadian current account and the predictions
of the PVYM with and without ter ms-of-trade variations,
using an alternative measur e of thetermsof trade
00450 Actual
: -~ .- PVMwith TOT
E —— PVM without TOT
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Appendix 1
Derivation of the Log-Linearized
Intertemporal Budget Constraint (Equation (14))

Our log linearization of the intertemporal budget constraint follows Kano
(2003). Dividing both sides of equation (13) by Py (Y, gives

T o T

C,. B,
ZERII —(l+|’t)—z—
PYt,_ c/ PCY,
PNY FNY,
ZE —tﬂ-—-x—t' (AL.1)
PY, i <o PINY;

Notice that for any variable x;, the relation

Xt+i _ Xt+ixt+2 Xt+i

Xt X X1 Xp+i-1

holds. Also, from equation (2), CtT/PtCYt = €C/Y, = e1,. Therefore, the
intertemporal budget constraint can be rewritten as

@ i gcig B,
sr{1+ S ERi T B?J—D} = (L+r1)—
i=1 j=t+1 j_]_D Pt t

i g PINY] O
Ny 1+ Z ER: i |_| W (Al2)
i=1 j=t+1 1

Notice that for any variable X,, the relation

t+i

I_lj-t+1 = eXpDZJ—Hlln(x )D

holds. From this relation and the definition of R, ;, equation (A1.2) can be
further rearranged as

00 t+i
T 0
en| 1+ S Eexp 3 (Ac; —r)d| = exp(ry)b,
i=1 Uj=t+1 0
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00 t+i
O
+n|1+ S Eeexpd ¥ (Alnpl+Any;-r)d|, (AL3
i=1 Ui=t+1 g

where (1+r1,) = exp{In(1+r,)} =exp(r,) ad b, = Bt/(PfYt).

Taking afirst-order Taylor expansion of the LHS of equation (A1.3) around
the mean values gives

~_&
l1-a

€T 2 T ~
T ¥ EfAc,i—Fi (A14)

i=1

the LHS T, +

where

_ c' O
a = exp% -15

is assumed to be less than 1. The RHS of equation (A1.3) is also approxi-
mated as

the RHS = exp(r)by + exp(r)bf, + 11—‘K T KELLP,
i=1

—_— 1 ~

ANy =T} + T (AL5)

where K = exp(gp+gny—r) is assumed to be less than 1. From equa-
tions (Al1.4) and (A1.5), we have

~ l-a~ I r
et~ 7= Nt = (L-a)exp(r)by + (1—a)exp(r)bf,
T T l1-a o
—€1 z GIEt[ACt+i_rt+i] +n 1—K Z KIEt
i=1 =1

[Any;<+i_Ft+i +Api(+i] ’

which is equation (14) in the main text.
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Appendix 2
Derivation of the Present-Value M odel
(Equation (18))

For simplicity, assume that the economy is on a balanced growth path: the
growth rate of the tradable consumption basket is the same as that of the
exportable net output. That is, a = k. Then, substituting equation (16) into
the intertemporal budget constraint (equation (14)) yields

€T, —N = (1—K)exp(r)5t+(1—K)exp(r)th—[r] +e1(0 —1)]
> KiEtFt+i+ﬂ > KiEtmi—sr(l—o)(l—s)

i=1 i=1

Y KEAG,;+n Y K'EAd,;. (A2.1)
i=1 i=1

To derive the optimal current account ratio ecluation, divide both sides of the
current account identity (equation (17)) by P'Y,; thisyields

C
CatE;C':Al = {exp[ln(l'i'rt)] —l} bt+nt—8Tt:[eXp(rt)

tot
—1]b, +n,—£T1,.
Taking afirst-order Taylor expansion of this equation gives
ca,([exp(r) — 1] by + exp(r)bF, + 1, —€T,). (A2.2)

Substituting (A2.1) into (A2.2) and using equation (9) yields the optimal
current account ratio,

ca, = [Kexp(r)—1]6t+Kexp(r)th+[n—ST(G—l)] > KiEtin
i=1

(o) [ee]
—

-y KiEtA/n\yii +ter(l-o0)(1-¢) ) KiEtAqu
i=1 i=1
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-N(1-Y) T K'EDP ;-
i=1

Since kexp(r) = exp(g™ +gP) takesavalue close to one, in particular, in
quarterly data, it is a reasonable approximation to set the coefficients on the
first and second terms in the RHS to zero and b, respectively.

Thus,

o) 29

Ca, = b +[n+e1(@-1)] ¥ k'Ef,;-n ¥ K'EAny,,
i=1 i=1
+e1(1-0)(1-¢) ¥ K'EAG,;-N(1-Y) T K'EDP,;,
i=1 i=1

which is equation (18) in the main text.
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Discussion

Gregor Smith

The main finding of the study by Bouakez and Kano is that changes in the
terms of trade probably do not cause changes in Canada’s current account.
| think this finding is correct, and | have nothing but praise for their work.
In this discussion, | shall first give a smple explanation of their approach,
for their paper is quite technical. | shall then conclude with suggestions on
where to look for explanations of the thus far unexplained volatility in the
current account.

Abridged Version

Present-value models of the current account begin by taking output and the
terms of trade as given. Figuring out a path for consumption spending then
implies a path for international borrowing. To see how this approach works,
suppose that there are two time periods. Suppose aso that a country begins
with net foreign assets B, imports to consume, and exports NY* at relative
price P (the terms of trade) to pay for that:

X

P,NY;

C+&:(1+r)5 +P, NY, +
1 o AN Tt

1+r

D

You can see that terms-of-trade shocks affect the national budget just like
output shocks do. With consumption smoothing, consumption will respond
more to permanent than to temporary shocks, and so the current account will
do the opposite.

Formally, C; = C, implies:
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X

C, = 1— (1+1)By+PyNY; + 2NY;
2+ 1+r
1 1+r PzNY;
= 5Bo* 55, =——P,NY;] Tl )
The current account becomes:
CA, = TB, +rB,
= P,NY]-C, +rB,
X
= P,NY) - ;” (1+1)By+P,NYS+2—2| 4B,
= E%T[PlNY)l(—PZNY;] "2717?50' €)

If aterms-of-trade shock is permanent—in other words, if both P, and P,
change—then the current account does not move in response. [Note: My
simple example rules out effects of the terms of trade via changes in the
interest rate or substitution between non-traded goods and imports.]

Econometric M ethods

This toy current account model (3) reflects saving for a rainy day; an
expected decline in export earnings in the future leads to a larger current
account balance today. But of course P2NY2 is not perfectly known in
advance. Imagine trying to forecast it using an autoregression:

PzNY; = plplNYi(' (4)

with a coefficient p;. To see how the econometric, cross-equation
restrictions arlse focus on the trade balance. Using our forecast (4) to
replace P, NY2 in the theory (3) gives:

1

TB; = 51T

=—P,NY;(1-p,). ()

This result shows that the response of the trade balance (and current
account) islarger the less persistence there isin export earnings (the lower is
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the value of p,). Again, if all changes are permanent, then p;, = 1, and the
changes lead to no movement in the current account. One way to test the
theory would be to estimate these two equations (4) and (5) and to determine
whether p, isthe samein both of them.

A second way to test the theory begins by including more information in the
forecasts. Here, then, is a second possible forecasting model:
P,NYj = By +B,P;NY] +B,TB;. (6)

It is natural to include TB,, for, according to the theory (3), the trade
balance partly reflects the expected future value of export earnings. Now the
predicted trade balanceiis:

1
TB; = 5 [PINY —Bo—PB; P NY ~B,TB]

_ BO 1 x B

- 2+r+[2+r_Bl}P1NY1_2+rTBl' )

If the predicted trade balance is to be equal to the actual one, then
B, = 1/(2+r) and B, = —(2+r). Equivalently, in my toy example,
simply rearranging the theory gives the optimal forecast of future export
earnings as.

E,P,NY, = PINY; —(2+1)TB, (8)

so the theory restricts the two coefficients in this forecasting regression.
These are the restrictions that are formally tested by Bouakez and Kano, and
rejected.

Notice that this optimal forecast (8) does not provide information directly on
the persistence properties of the terms of trade: 3, does not appear. Let us
look at the persistence directly. If we run aregression like thefirst one (4) in
the Bouakez-Kano terms-of-trade series, we get p; = 0.911 (0.03), or with
the alternative series, p; = 0.968 (0.02). Looking back at the trade-balance
equation (6), you will see that this means the theory predicts very little
response in the trade balance or the current account, which is what Bouakez
and Kano find. My forecasting model (4) isvery simple, though. It would be
interesting to decompose the terms of trade into permanent and temporary
components to check on the relative importance of these two types of
changes.

Bouakez and Kano's equation (18) includes these terms:
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00

G = -n 3 KEANY . -N(1-Y) T KEDP ;. ®)
i=1 i=1

Thefirst term is the one traditional to this approach, while the second oneis
due to the terms of trade. Bouakez and Kano find y = 1, so the second term
plays no role. Note that y appears nowhere else in the equation—it is
measuring this response only—so this negative finding does not
depend on some weird over-identification. Goodger (2004) studies Canada,
Australia, the Netherlands, and the United Kingdom, using a calibrated
version of the present-value model. He too finds no role for terms-of-trade
shocks for any of these countries.

In sum:

(i) shocksto the terms of trade have been quite persistent, so the insurable
part has been small; and

(i) statistically, the response of international borrowing and lending to this
insurable part is zero.

Finally, hereis another way of thinking about the absence of an effect of the
terms of trade. Bouakez and Kano report that the correlation between ca/y
and changes in the terms of trade is less than 0.05. We know that the theory
involves other lags as well. We also know that it is the correlation between
the terms of trade and the part of the current account that cannot be
explained by other variables that is at issue. Nevertheless, with this low,
contemporary correlation, it would take truly heroic (i.e., wrong) econ-
ometrics to identify a significant relationship.

What IsMissing?

Measuring the effect of the terms of trade on the current account requires a
statistical model that fits historical datawell. But these present-value models
aways seem to be rejected in formal tests. The models are still around,
because (i) they track the low-frequency movements in the data, and
equivalently, (ii) they find significant roles for output fluctuations and (to a
lesser extent) for real interest rates and real exchange rates. But, asis well
known, they cannot match the range of variability in the actual current
account. The figures in the Bouakez-Kano paper illustrate these features
very well.

Given these problems in fitting the ca/y series, should we be suspicious of
the Bouakez-Kano findings? | do not think so. It is unlikely that this finding
arises because of some omitted variables. Imagine the current account this

way:
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CA = S(P,G)-I(P, 2), (10)

where P isthe terms of trade, and G is another variable—omitted from the
present study—that affects national saving. Investment potentidly is
affected by the terms of trade and also by country-specific productivity
changes, z.

Consider the saving side of the equation. Excluding this G-effect on the
current account would influence the conclusion about the terms-of-trade
effect only if it is correlated with both the terms of trade and the current
account. Its absence will not affect ¥ in the linear, statistical model (9) if it
affects the current account, but is unrelated to the terms of trade. Measures
of fiscal policy might fortuitously be correlated with the terms of trade—so
that their omission would potentially bias y—but Nason and Rogers (2003)
show that it is quite difficult to find evidence of large fiscal-policy effects on
the current account.

What about investment? Again, it is possible that saving—the part of the
current account modelled in this study—does respond to the temporary
component of the terms of trade, but that there is an offsetting response from
investment so that the net effect is zero. However, iscan (2000) finds little
effect of the terms of trade on investment (or the current account).

One concludes that focusing on the terms of trade will not improve our
explanations of the swings in the current account. So what will? | suggest
that we turn to models of investment, rather than refining present-value
models based on the permanent-income hypothesis for consumption. The
dtatistical studies by iscan (2000) and Marquez (2002) are two of the
surprisingly few in this area. They find significant roles for national
productivity in explaining changes in the current account.

General-equilibrium models like those of iscan (2000) and Letendre (2004)
study the Canadian current account by trying to predict output, investment,
and saving jointly, rather than taking output as given as the traditional,
present-value models do. Letendre’s approach includes world real interest
rates and productivity shocks. He tracks the Canadian trade balance quite
well, and perhaps better than the traditional, present-value model does. But
his model does not track investment well, so it leaves plenty of work still
to do.

Figure 1 shows Canadian saving and investment shares from 1961 into 2004.
The investment share excludes government investment, and is given by
100(V498095+V498100)/VV498074. The current account share is given by
400(V114421/V498074) from CANSIM 1.
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| have deliberately rigged the diagram so that the investment share and the
current account are shown with the same dark line, to enhance the
impression that these curves mirror each other and most of the variation in
the current account is due to variation in investment rather than saving.
In fact, the variances are linked like this:

(CAT _ - [0 min 5 1o
var ovo -~ var[}?D + varD?D—ZcovD?, 0

4,038 = 4.426 + 4.080 — 4.477. (11)

Fluctuationsin the investment and saving shares of GDP giveriseto roughly
the same amounts of variation in the current account. Still, investment
decisions are a natural focus for anyone interested in explaining the vola-
tility in the current account.
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