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The Stochastic Equations
of the ROW Model

6.1 Introduction

The stochastic equations of the ROW model are specified, estimated, and tested
in this chapter. This chapter does for the ROW model what Chapter 5 did for
the US model. Stochastic equations are estimated for 32 countries, with up
to 15 equations estimated per country. The equations are listed in Table B.3,
and they were briefly discussed in Section 3.3.5. The empirical results are
presented in Tables 6.1a and 6.1b through 6.15a and 6.15b, one pair of tables
per equation. The “a” part of each table presents the estimates of the “final”
specification, and the “b” part presents the results of the tests.

The 2SLS technique was used for the quarterly countries and for equations
1, 2, and 3 for the annual countries. The OLS technique was used for the other
equations for the annual countries. The 2SLS technique had to be used spar-
ingly for the annual countries because of the limited number of observations.
The selection criterion for the first stage regressors for each equation was the
same as that used for the US model. Briefly, the main predetermined variables
in each country’s model were chosen to constitute a “basic” set, and other vari-
ables were added to this set for each individual equation. As noted in Chapter
5, the choice of first stage regressors for large scale models is discussed in Fair
(1984), pp. 215–216.

The estimation periods were chosen based on data availability. With three
exceptions, the periods were chosen to use all the available data. The three
exceptions are the interest rate, exchange rate, and forward rate equations,
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142 6 ROW STOCHASTIC EQUATIONS

where the estimation periods were chosen to begin after the advent of floating
exchange rates. The earliest starting quarter (year) for these periods was 1972:2
(1972).

The tests are similar to those done for the US equations. To repeat from
Chapter 5, the basic tests are 1) adding lagged values, 2) estimating the equation
under the assumption of a fourth order autoregressive process for the error term,
3) adding a time trend, 4) adding values led one or more periods, 5) adding
additional variables, and 6) testing for structural stability. For the annual
countries the autoregressive process for the error term was taken to be third
order rather than fourth order. Because of this, the notation “RHO+” instead
of “RHO=4” is used in the tables in this chapter to denote the autoregressive
test. The led values were one quarter ahead for the quarterly countries and
one year ahead for the annual countries. This means that no moving average
process of the error term has to be accounted for since the leads are only one
period. The estimation periods used for the leads test were one period shorter
than the regular periods because of the need to make room at the end of the
sample for the led values.

One of the additional variables added, where appropriate, was the expected
rate of inflation. As discussed in Chapter 5, this is a test of the nominal versus
real interest rate specification. For the quarterly countries the expected rate
of inflation was taken to be the actual rate of inflation during the past four
quarters, and for the annual countries it was taken to be the inflation rate (at
an annual rate) during the past two years. This measure of the expected rate
of inflation will be denotedpe. This variable was only added to the equations
in which an interest rate was included as an explanatory variable in the final
specification.

Specification

In Section 3.3.5 the equations of the econometric model were matched to the
equations of the theoretical model of Section 2.2. This is a guide for the theory
behind the model and in particular for the theory behind the linking together of
the countries. Also, subject to data limitations, the specification of the ROW
equations follows fairly closely the specification of the US equations, and so
the theory in Section 2.1 that is behind the specification of the US model is
relevant here.

The extra theorizing that is discussed at the beginning of Chapter 5 is also
relevant here. For example, the searching procedure was the same as that used
for the US equations. Lagged dependent variables were used extensively to try
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to account for expectational and lagged adjustment effects, and explanatory
variables were dropped from the equations if they had coefficient estimates
of the wrong expected sign. Both current and one quarter lagged values were
generally tried for the price and interest rate variables for the quarterly coun-
tries, and the values that gave the best results were used. The equations were
initially estimated under the assumption of a first order autoregressive error
term, and the autoregressive assumption was retained if the estimate of the
autoregressive coefficient was significant.

Data limitations prevented all 15 equations from being estimated for all 32
countries. Also, some equations for some countries were initially estimated
and then rejected for giving what seemed to be poor results. For example, as
will be seen, the rejection rate was high for the investment equation (equation
3), where many of the coefficient estimates of the output term seemed too
large.

One difference between the US and ROW models to be aware of is that
the asset variableA for each country in the ROW model measures only the net
asset position of the country vis-à-vis the rest of the world; it does not include
the domestic wealth of the country. Also, the asset variable has been divided
by PY · YS before it was entered as an explanatory variable in the equations.
(PY is the GDP deflator andYS is potential GDP.) This was done even for
equations that were otherwise in log form. As discussed in Section 3.3.3, the
asset variable is off by a constant amount, and so taking logs of the variable
is not appropriate. Entering the variable in ratio form in the equations allows
the error to be approximately1 absorbed in the estimate of the constant term.
This procedure is, of course, crude, but at least it somewhat responds to the
problem caused by the level error inA.

Because much of the specification of the ROW equations is close to that of
the US equations, the specification discussion in this chapter is brief. Only the
differences are emphasized, and the reader is referred to Chapter 5 for more
detail regarding the basic specifications.

The Tables

The construction of the tables in this chapter is as follows. All the coefficient
estimates in an equation are presented in a table if there is room. If there is

1If the level error, sayĀ, is in A and not inA/(PY · YS), then including the latter
variable in the equation means that it is notĀ but Ā/(PY · YS) that is part of the equation,
andĀ/(PY ·YS) is not constant. This is what is meant by the error being only approximately
absorbed in the estimate of the constant term.
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a space constraint, the estimate of the constant term is not presented. The
R2 values is also not presented if there is limited space. In a few cases other
coefficient estimates are also not presented because of space limitations, and
when this happens it is discussed in the text. The sample period that was
used for the estimation of each equation is presented in the b tables except for
equation 10, where the sample periods are presented in the a table. (There is
no b table for equation 10.)

To save space, only the p-values are presented in the b tables for theχ2

tests. As in Chapter 5, an equation will be said to pass a test if the p-value
is greater than .01. For the stability test the AP value is presented along with
the degrees of freedom and the value ofλ. Many of the values ofλ for the
annual countries are 1.0, which means that only one possible break point was
specified. This was done because of the short sample periods. The AP value
has a∗ in front of it if it is significant at the one percent level, which means
that the equation fails the stability test.

There are obviously a lot of estimates and test results in this chapter, and it
is not feasible to discuss each estimate and test result in detail. The following
discussion tries to give a general idea of the results, but the reader is left to
pour over the tables in more detail if desired.

Previous Version of the ROW Model

The previous version of the ROW model is presented in Fair (1984), Chapter
4. Again, as with the US model, the present discussion of the model is self
contained, and so this previous material does not have to be read. More changes
have been made to the ROW model since 1984 than have been made to the
US model. Some of the main changes are the following. First, the number of
countries (not counting the United States) for which structural equations are
estimated is now 32 rather than 42, and the trade share matrix is now 45× 45
rather than 65× 65. The model was cut in size to lessen problems caused by
poor data. Second, OECD data were used whenever possible rather than IFS
data. The OECD has better NIPA and labor data than is available from the IFS
data. Third, annual data were used for countries in which only annual NIPA
data existed. In the previous version, quarterly data were constructed for all
the countries by interpolating the annual data. Fourth, wage, employment,
and labor force equations were added to the model (equations 12–15). Fifth,
estimates of the capital stock of each country were made, and the capital stock
variable was used in the investment equation. Finally, as for the US model, a
few more coefficient constraints were imposed.
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The basic structure of the ROW model has, however, remained the same
between the previous version and the current version, and some of the dis-
cussion in the following sections is similar to the discussion of the previous
version in Sections 4.2.5 and 4.2.6 in Fair (1984).

6.2 Equation 1.M: Merchandise Imports

Equation 1 explains the real per capita merchandise imports of the country. The
explanatory variables include price of domestic goods relative to the price of
imports, the short term or long term interest rate, per capita income, the lagged
value of real per capita assets, and the lagged dependent variable. The variables
are in logs except for the interest rates and the asset variable. Equation 1 is
similar to equation 27 in the US model. The three main differences between
the equations are 1) the U.S. asset variable was not significant in equation
27 and so was dropped from the equation, 2) the import variable includes all
imports in equation 27 but only merchandise imports in equation 1, and 3) the
income variable is disposable personal income in equation 27 and total GDP
in equation 1.

To save space, Table 6.1a does not include the estimate of the constant term.
The results in Tables 6.1a and 6.1b show that reasonable import equations seem
capable of being estimated for most countries. Only for Switzerland (ST) is the
coefficient estimate for income of the wrong expected sign, although it is not
significant. Four of the 32 equations fail the lags test (at the one percent level),
5 fail the RHO+ test, 9 fail the T test, and 14 fail the stability test. The led
value of the income variable was used for the leads test, and it is significant at
the one percent level in only 1 case. The expected inflation variable is relevant
for 9 countries,2 and it is only significant for 1. For the countries in which the
relative price variable was used, the log of the domestic price level was added
to test the relative price constraint. The constraint was rejected (i.e., logPY

was significant) in 7 of the 23 cases.

6.3 Equation 2: C: Consumption

Equation 2 explains real per capita consumption. The explanatory variables
include the short term or long term interest rate, per capita income, the lagged

2Remember that the expected inflation variable is relevant if an interest rate appears as
an explanatory variable in the equation.
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Table 6.1a
log(M/POP) = a1 + a2 log(M/POP)−1 + a3 log(PY/PM) + a4(RSorRB)

+a5 log(Y/POP) + a6[A/(PY · YS)]−1
a2 a3 a4 a5 a6 ρ SE DW

Quarterly
CA .723 .205 ab-.0072 .485 .073 – .0392 2.08

(13.83) (2.90) (-2.39) (5.65) (2.29)
JA .830 .053 a -.0026 .173 – – .0395 1.84

(16.51) (2.64) (-1.09) (2.51)
AU .634 a .195 -.0024 .651 – -.243 .0384 1.96

(4.56) (2.14) (-0.82) (2.59) (-1.77)
FR .282 – a -.0054 1.941 .404 – .0291 2.01

(3.16) (-4.61) (8.07) (4.68)
GE .648 .022 -.0018 .622 .035 – .0268 1.98

(7.98) (0.53) (-1.49) (3.49) (1.21)
IT .125 .199 – 1.592 .298 – .0533 2.05

(1.25) (4.82) (7.31) (3.51)
NE .893 a .055 – .200 – -.402 .0280 1.78

(7.75) (1.37) (0.82) (-2.86)
ST .867 – – -.283 .117 – .0369 2.14

(11.72) (-1.12) (3.24)
UK .565 – – .912 .035 – .0346 1.86

(7.24) (5.52) (1.37)
FI .184 a .274 – .831 .272 – .0767 2.13

(1.44) (2.11) (4.55) (2.29)
AS .639 .306 – .996 .100 – .0459 1.82

(10.93) (5.67) (6.34) (2.87)
SO .765 .213 a -.0073 .638 .101 -.208 .0783 1.96

(14.85) (2.77) (-4.42) (4.69) (4.74) (-2.05)
KO .872 .066 – .193 – – .1047 2.01

(18.12) (0.83) (2.48)
Annual
BE .126 .206 – 1.673 – – .0257 1.66

(1.04) (3.56) (6.59)
DE .212 .219 -.0016 1.866 1.682 – .0244 2.53

(2.18) (2.58) (-0.57) (8.73) (5.82)
NO .229 – b-.0168 .744 .401 – .0540 2.13

(1.22) (-1.49) (2.87) (3.18)
SW – .169 – 1.989 – – .0422 2.33

(1.81) (23.79)
GR .253 .282 – 1.274 .516 – .0830 1.78

(1.19) (1.29) (3.08) (0.63)
IR .303 .180 – 1.137 .282 – .0556 1.91

(1.57) (1.80) (3.94) (1.52)
PO .758 – b-.0080 .655 – – .1115 1.24

(5.65) (-1.25) (2.32)
SP .593 .289 – 1.004 1.166 – .0574 1.79

(3.74) (3.06) (2.18) (2.16)
NZ .141 .327 – 1.911 .470 – .0767 2.21

(0.96) (3.03) (6.21) (1.78)
SA .830 – – .688 – – .1002 1.20

(23.72) (5.68)
VE .324 .622 – 2.020 .744 – .1596 1.70

(2.41) (2.47) (3.94) (2.18)
CO .328 .538 – 1.199 .893 – .0767 2.21

(2.16) (1.83) (4.21) (2.68)
JO .735 .265 – .273 .960 – .1043 1.92

(4.47) (1.06) (0.82) (2.95)
SY .250 – – .465 .953 – .2217 2.05

(1.17) (1.94) (1.19)
ID .670 – – .514 .744 – .1487 1.90

(4.22) (2.01) (0.80)
MA .356 .441 – 1.096 .280 – .0590 2.21

(2.25) (2.70) (4.92) (1.70)
PA .474 .488 – .492 – – .0661 1.79

(6.32) (3.37) (3.59)
PH .478 – – .961 .659 – .1900 1.55

(2.93) (2.67) (1.40)
TH .229 .486 – 1.381 1.116 – .0815 .80

(1.50) (3.37) (5.51) (3.28)

aVariable lagged once.bRB rather thanRS.
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Table 6.1b
Test Results for Equation 1

Lags pe logPY RHO+ T Leads Stability Sample
p-val p-val p-val p-val p-val p-val AP (df)λ

Quarterly
CA .094 .095 .315 .926 .289 .357 5.94 (6) 4.25 1966:1–1992:3
JA .251 .119 .679 .276 .052 .666 5.88 (5) 3.57 1967:3–1992:3
AU .097 .087 a .008 .286 .113 .375 4.00 (6) 2.21 1971:1–1991:2
FR .031 .948 – .398 .269 .537 6.33 (5) 2.03 1971:1–1992:2
GE .052 .184 .876 .132 .490 .022 ∗9.03 (6) 1.57 1969:1–1991:4
IT .007 – .000 .001 .001 .532 ∗9.70 (5) 2.00 1972:1–1991:4
NE .060 – a .011 .065 .003 .004 ∗7.83 (5) 1.00 1978:2–1991:4
ST .004 – – .009 .110 .093 ∗12.88 (4) 2.17 1971:1–1991:4
UK .325 – – .434 .785 .026 5.54 (4) 3.92 1966:1–1992:3
FI .017 – a .000 .000 .000 .531 ∗10.11 (5) 1.00 1976:1–1991:4
AS .237 – .406 .177 .545 .320 3.47 (5) 1.69 1971:1–1992:2
SO .225 .341 .015 .422 .005 .100 ∗42.02 (7) 4.51 1962:1–1991:2
KO .521 – .387 .000 .736 .997 ∗10.94 (4) 2.03 1964:1–1991:4
Annual
BE .365 – .508 .369 .865 .479 5.73 (4) 1.00 1969–1990
DE .199 .699 .971 .061 .721 .309 3.06 (6) 1.00 1969–1990
NO .153 .841 – .189 .381 .072 3.77 (5) 1.00 1974–1990
SW .300 – .858 .427 .790 .391 2.42 (3) 1.00 1969–1990
GR .884 – .005 .681 .006 .704 4.94 (5) 1.00 1963–1990
IR .044 – .001 .873 .734 .994 ∗12.71 (5) 1.00 1969–1990
PO .002 .000 – .125 .001 .202 ∗28.35 (4) 1.00 1962–1990
SP .049 – .007 .379 .003 .352 ∗12.22 (5) 1.00 1969–1990
NZ .588 – .518 .362 .392 .733 2.07 (5) 1.00 1962–1990
SA .572 – – .002 .230 .794 1.17 (3) 1.00 1970–1989
VE .805 – .000 .302 .003 .952 ∗9.57 (5) 1.00 1963–1991
CO .381 – .081 .023 .081 .070 ∗7.62 (5) 1.00 1972–1991
JO .434 – .014 .214 .068 .127 1.48 (5) 1.00 1971–1991
SY .113 – – .654 .206 .066 1.73 (4) 1.00 1965–1990
ID .363 – – .748 .889 .786 6.51 (4) 1.00 1962–1989
MA .446 – .721 .285 .653 .054 5.31 (5) 1.00 1972–1987
PA .145 – .099 .891 .439 .974 ∗13.39 (4) 1.00 1972–1991
PH .150 – – .154 .020 .467 5.97 (4) 1.00 1962–1991
TH .000 – .806 .014 .000 .204 ∗18.57 (5) 1.00 1962–1990

a logPY−1 used rather than logPY .∗Significant at the one percent level.

value of real per capita assets, and the lagged dependent variable. The variables
are in logs except for the interest rates and the asset variable. Equation 2
is similar to the consumption equations in the US model. The two main
differences are 1) there is only one category of consumption in the ROW
model compared to three in the US model and 2) the income variable is total
GDP instead of disposable personal income.

As in Table 6.1a, the estimate of the constant term is not presented in Table
6.2a. The results in Tables 6.2a and 6.2b are of similar quality to the results in
Tables 6.1a and 6.1b. The interest rate and asset variables appear in most of the
equations in Table 6.2a, and so interest rate and wealth effects on consumption
have been picked up as well as the usual income effect.

Most of the tests in Table 6.2b are passed. Eight of the 32 equations fail
the lags test, 3 fail the RHO+ test, 5 fail the leads test,3 and 9 fail the stability

3Multicollinearity problems prevented the leads test from being computed for the UK.
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Table 6.2a
log(C/POP) = a1 + a2 log(C/POP)−1 + a3(RSorRB)

+a4 log(Y/POP) + a5[A/(PY · YS)]−1
a1 a2 a3 a4 a5 ρ SE DW

Quarterly
CA -.268 .836 ab-.0017 .189 .026 -.166 .0082 1.97

(-4.35) (15.82) (-4.25) ( 3.46) ( 4.20) (-1.65)
JA .123 .882 b-.0022 .093 – -.286 .0101 2.11

( 4.90) (19.87) (-3.08) ( 2.21) (-2.87)
AU -.622 .254 – .802 – – .0139 1.54

(-6.58) ( 2.76) ( 7.91)
FR -.098 .853 a -.0007 .160 – – .0069 2.31

(-1.19) ( 9.46) (-2.65) ( 1.55)
GE .018 .923 -.0013 .051 .011 -.263 .0060 2.02

( 0.75) (34.96) (-5.98) ( 1.64) ( 3.16) (-2.54)
IT -.340 .821 -.0011 .213 – .557 .0036 1.85

(-2.80) (15.32) (-4.81) ( 3.31) ( 5.96)
NE -.088 .899 – .120 – – .0085 2.27

(-2.14) (12.57) ( 2.00)
ST .079 .732 -.0029 .164 .017 .404 .0062 1.73

( 0.70) ( 8.43) (-2.98) ( 1.85) ( 1.85) ( 2.89)
UK -.359 .895 a -.0017 .151 .021 – .0112 2.60

(-3.36) (22.17) (-3.68) ( 2.99) ( 2.52)
FI -.127 .689 -.0029 .309 – – .0093 2.07

(-1.43) (13.75) (-4.48) ( 6.25)
AS -.529 .905 -.0010 .157 .013 – .0078 2.05

(-2.59) (21.53) (-2.36) ( 3.27) ( 2.21)
SO -.518 .975 b-.0019 .102 .016 -.253 .0142 1.92

(-3.35) (23.22) (-2.47) ( 2.04) ( 4.00) (-2.68)
KO .166 .861 -.0012 .106 .032 – .0555 2.04

( 1.63) (18.29) (-0.94) ( 2.61) ( 1.91)
Annual
BE -.059 .698 b-.0051 .302 – – .0123 2.12

(-0.34) ( 4.39) (-2.26) ( 1.81)
DE -.937 .451 b-.0024 .720 .617 – .0179 1.49

(-1.64) ( 3.37) (-1.78) ( 4.93) ( 3.01)
NO .593 .243 – .519 .052 – .0254 1.34

( 2.62) ( 1.05) ( 2.63) ( 0.92)
SW -.113 .467 – .495 .398 – .0129 1.50

(-0.67) ( 4.73) ( 5.35) ( 3.97)
GR .013 .540 – .427 – – .0135 1.48

( 0.13) ( 5.39) ( 3.99)
IR .910 .422 – .449 .231 – .0244 1.51

( 1.51) ( 2.57) ( 4.03) ( 2.91)
PO -.436 .537 b-.0044 .524 .050 – .0357 2.22

(-1.86) ( 6.21) (-1.08) ( 5.78) ( 1.09)
SP -.023 .468 – .506 .272 – .0110 1.29

(-0.19) ( 5.68) ( 6.12) ( 2.43)
NZ -.396 .357 b-.0048 .666 .136 – .0176 1.68

(-0.69) ( 3.07) (-2.21) ( 5.99) ( 1.74)
SA -.481 .842 – .196 .190 .396 .1439 1.88

(-0.42) ( 5.42) ( 0.59) ( 0.70) ( 0.92)
VE -.198 .965 -.0009 .087 .186 -.227 .0588 1.96

(-0.48) (20.57) (-0.89) ( 0.73) ( 1.64) (-1.10)
CO – .464 – .499 – – .0272 1.83

( 2.73) ( 3.18)
JO -1.233 .568 – .625 .455 -.337 .0504 2.36

(-4.70) ( 5.70) ( 5.11) ( 3.44) (-1.50)
SY .980 .634 – .246 .962 – .1059 1.87

( 1.24) ( 4.36) ( 1.78) ( 2.45)
ID .022 .383 -.0091 .497 .268 -.520 .0266 2.23

( 0.69) ( 3.04) (-3.85) ( 5.41) ( 2.38) (-2.77)
MA -.910 .354 – .709 .338 – .0342 1.75

(-1.61) ( 1.99) ( 3.72) ( 3.94)
PA .100 .842 – .079 – -.183 .0319 1.88

( 1.48) ( 6.53) ( 0.60) (-2.49)
PH .509 .477 – .257 .159 – .0313 1.65

( 2.45) ( 3.20) ( 2.96) ( 2.05)
TH -.027 .530 – .454 .297 – .0248 2.22

(-0.37) ( 5.24) ( 5.21) ( 3.30)

aVariable lagged once.bRB rather thanRS.
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Table 6.2b
Test Results for Equation 2

Lags pe RHO+ T Leads Stability Sample
p-val p-val p-val p-val p-val AP (df)λ

Quarterly
CA .006 .940 .383 .299 .003 ∗19.08 (6) 4.248 1966:1–1992.3
JA .002 .513 .172 .783 .241 4.56 (5) 3.57 1967:3–1992:3
AU .000 – .000 .390 .306 3.03 (3) 2.21 1971:1–1991:2
FR .001 .695 .067 .022 .003 6.61 (4) 2.03 1971:1–1992:2
GE .085 .773 .047 .941 .015 7.46 (6) 2.66 1969:1–1991:4
IT .118 .106 .024 .585 .008 3.06 (5) 2.01 1972:1–1991:4
NE .892 – .178 .621 .000 3.24 (3) 1.00 1978:2–1991:4
ST .020 .007 .003 .001 .836 7.03 (6) 2.17 1971:1–1991:4
UK .021 – .047 .361 – ∗11.39 (6) 3.92 1966:1–1992:3
FI .048 .317 .139 .708 .909 5.09 (4) 1.00 1976:1–1991:4
AS .905 .893 .258 .000 .188 ∗9.99 (5) 1.69 1971:1–1992:2
SO .001 .007 .507 .002 .003 ∗13.41 (6) 3.28 1962:1–1991:2
KO .104 .828 .085 .125 .818 ∗8.99 (5) 2.03 1964:1–1991:4
Annual
BE .288 .968 .892 .150 .241 2.63 (4) 1.00 1969–1990
DE .077 .357 .398 .590 .048 0.98 (5) 1.00 1969–1990
NO .005 – .150 .003 .616 2.59 (4) 1.00 1974–1990
SW .547 – .747 .114 .980 1.71 (4) 1.00 1969–1990
GR .048 – .698 .000 .331 2.48 (3) 1.00 1963–1990
IR .839 – .270 .905 .298 4.18 (4) 1.00 1969–1990
PO .779 .519 .288 .160 .244 6.28 (5) 1.00 1962–1990
SP .108 – .110 .000 .755 ∗13.26 (4) 1.00 1969–1990
NZ .292 .304 .218 .659 .033 5.44 (5) 1.00 1962–1990
SA .205 – .392 .921 .083 ∗9.07 (5) 1.00 1970–1989
VE .106 .030 .872 .006 .578 6.20 (6) 1.00 1963–1991
CO .786 – .281 .017 .471 0.98 (2) 1.00 1972–1991
JO .099 – .076 .968 .114 3.87 (5) 1.00 1971–1991
SY .001 – .000 .000 .886 2.27 (4) 1.00 1965–1990
ID .119 .070 .193 .755 .189 5.85 (6) 1.00 1962–1989
MA .448 – .102 .016 .506 0.75 (4) 1.00 1972–1987
PA .000 – .155 .510 .531 ∗6.35 (3) 1.00 1973–1991
PH .101 – .236 .444 .613 2.19 (4) 1.00 1962–1991
TH .191 – .292 .209 .324 ∗13.57 (4) 1.00 1962–1990

∗Significant at the one percent level.

test. The led value of the income variable was used for the leads test, and it is
significant in only 5 cases. The expected inflation variable is relevant for 16
countries,4 and it is only significant for 2.

6.4 Equation 3: I : Fixed Investment

Equation 3 explains real fixed investment. It includes as explanatory variables
the lagged value of investment, the lagged value of the capital stock, the current

4Multicollinearity problems also prevented theχ2 test from being performed for the UK
for thepe case.
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Table 6.3a
I = a1 + a2I−1 + a3K−1 + a4Y + a5(RSorRB)

a2 a3 a4 a5 SE DW β α1

Quarterly
CA .928 -.0019 .042 ab-38.10 464.3035 1.38 .041 14.04

( 20.02) (-1.90) ( 4.17) (-0.75)
JA .946 -.0044 .071 ab-122.69 343.8421 1.82 .095 13.61

( 34.50) (-2.13) ( 2.17) (-4.04)
FR .799 -.0139 .178 -.23 1.7454 1.87 .084 10.50

( 21.77) (-5.32) ( 5.53) (-2.52)
GE .858 -.0094 .121 -.22 1.3839 1.93 .081 10.50

( 17.66) (-5.08) ( 4.91) (-3.00)
IT .798 -.0089 .117 b-85.92 538.3504 1.63 .059 9.84

( 22.18) (-4.73) ( 5.66) (-4.86)
UK .788 -.0086 .115 a-50.06 379.5534 2.25 .055 9.77

( 20.66) (-4.46) ( 5.77) (-2.97)
SO .887 -.0032 .096 ab-54.80 263.6513 2.57 .043 19.64

( 27.25) (-1.59) ( 3.57) (-2.21)
Annual
BE .745 -.1083 .329 b-8.62 29.1172 2.27 .485 2.66

( 7.52) (-3.41) ( 4.06) (-1.59)
DE .607 -.1122 .271 – 6.8804 1.62 .346 1.99

( 5.39) (-4.51) ( 4.44)
SW .786 -.1195 .339 – 4.8812 2.26 .619 2.56

( 7.86) (-4.30) ( 4.72)
GR .468 -.1724 .525 – 41.3807 1.96 .384 2.57

( 5.47) (-5.55) ( 5.69)
IR .799 -.0976 .267 – 216.9135 2.54 .545 2.44

( 7.46) (-3.60) ( 3.98)
SA .688 -.0238 .152 – 9.6964 1.45 .136 3.59

( 4.18) (-1.56) ( 2.54)
PH .677 -.0392 .220 -1.83 8.9770 1.52 .182 3.75

( 7.70) (-2.93) ( 4.97) (-2.95)

aVariable lagged once.bRB rather thanRS.

value of output, and the short term or long term interest rate. Equation 3 differs
from the investment equation 12 for the US model. The use of equations 5.23–
5.25 in Chapter 5, which lead to the estimated equation 5.26, did not produce
sensible results for most countries. Typically, the coefficient estimate of the
current change in output term seemed much too large. Equation 3 instead is
based on the following simpler set of equations:

K∗∗ = α0 + α1Y + α2RB (6.1)

K∗ − K−1 = β(K∗∗ − K−1) (6.2)

I∗ = K∗ − K−1 + δK−1 (6.3)

I − I−1 = λ(I∗ − I−1) (6.4)
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Table 6.3b
Test Results for Equation 3

Lags pe RHO+ T Leads Stability Sample
p-val p-val p-val p-val p-val AP (df)λ

Quarterly
CA .016 .630 .059 .430 .008 ∗11.59 (6) 4.25 1966:1–1992:3
JA .000 .026 .368 .155 .005 ∗32.40 (5) 3.46 1967:3–1992:3
FR .004 .251 .603 .755 .001 2.74 (5) 2.03 1971:1–1992:2
GE .000 .842 .014 .012 .005 ∗8.72 (5) 2.66 1969:1–1991:4
IT .003 .757 .186 .079 .002 ∗8.00 (5) 1.98 1972:1–1991:4
UK .021 .975 .577 .255 .490 4.13 (5) 3.92 1966:1–1992:3
SO .054 .222 .570 .003 .046 5.63 (5) 3.28 1962:1–1991:2
Annual
BE .113 .197 .655 .947 .948 ∗26.98 (5) 1.00 1969–1990
DE .000 – .008 .000 .693 ∗14.68 (4) 1.00 1969–1990
SW .328 – .453 .967 .812 2.69 (4) 1.00 1969–1990
GR .671 – .919 .293 .259 6.42 (4) 1.00 1963–1990
IR .129 – .948 .883 .320 3.99 (4) 1.00 1969–1990
SA .205 – .018 .359 .566 0.60 (4) 1.00 1970–1989
PH .003 .066 .001 .000 .000 ∗9.47 (5) 1.00 1962–1991

∗Significant at the one percent level.

K∗∗ in equation 6.1 is the capital stock that would be desired if there were
no adjustment costs of any kind. It is taken to be a function of output and
the interest rate. As was the case for the stock of durable goods and the stock
of housing in the US model in Chapter 5, two types of partial adjustment are
postulated. The first, equation 6.2, is an adjustment of the capital stock, where
K∗ is the capital stock that would be desired if there were no costs of adjusting
gross investment. GivenK∗, “desired” gross investment,I∗, is determined
by equation 6.3, whereδ is the depreciation rate. (As discussed in Chapter
3, δ is .015 for the quarterly countries and .06 for the annual countries.) By
definition,I = K − K−1 + δK−1, and equation 6.3 is the same equation for
the desired values. The second type of adjustment is an adjustment of gross
investment to its desired value, which is equation 6.4.

Combining equations 6.1–6.4 yields:

I = (1 − λ)I−1 + λ(δ − β)K−1 + βλα0

+ βλα1Y + βλα2RB (6.5)

Gross investment is thus a function of its lagged value, the lagged value of the
capital stock, current output, and the interest rate. As was the case for durable
consumption and housing investment in Chapter 5, the two partial adjustment
equations are a way of adding both the lagged dependent variable and the
lagged stock to the equation.



152 6 ROW STOCHASTIC EQUATIONS

Table 6.4a
Y = a1 + a2Y−1 + a3X + a4V−1

a2 a3 a4 ρ SE DW α β

Quarterly
CA .305 .724 -.0622 .705 562.66 2.16 .090 .466

( 4.29) ( 9.32) (-1.58) ( 7.71)
JA .326 .717 -.0645 .198 252.62 1.96 .096 .666

( 5.68) (12.38) (-5.78) ( 1.78)
AU .594 .446 -.0229 – 2.67 1.97 .056 1.750

( 7.39) ( 4.96) (-0.78)
FR .667 .442 -.0901 – 3.00 1.85 .271 1.209

(10.53) ( 6.67) (-5.98)
GE .245 .801 -.0822 .731 1.96 2.07 .109 .556

( 3.64) (11.08) (-1.91) ( 7.50)
IT .624 .495 -.0593 .531 1194.83 2.03 .158 2.006

( 5.09) ( 3.37) (-1.60) ( 4.50)
NE .315 .856 -.3792 .632 .70 2.21 .553 .452

( 7.47) (12.76) (-2.16) ( 2.89)
UK .171 .874 -.0984 .645 544.22 2.01 .119 .461

( 3.95) (17.15) (-1.91) ( 6.24)
FI .628 .410 -.0186 -.002 1148.10 1.95 .050 2.025

( 4.36) ( 2.61) (-1.13) (-0.01)
AS .380 .665 -.0765 .408 417.28 2.06 .123 .585

( 3.99) ( 6.47) (-1.88) ( 3.07)
KO .284 .725 -.0219 – 390.20 2.03 .031 .408

( 5.88) (15.17) (-1.48)
Annual
BE – 1.019 -.2461 – 24.91 1.91 .246 .075

(59.33) (-2.50)
DE – 1.009 -.2416 – 3.09 1.57 .242 .039

(50.71) (-1.60)
SW .469 .509 -.1849 – 6.78 1.81 .348 -.118

( 4.20) ( 4.80) (-3.19)
GR .428 .722 -.1728 – 53.60 1.71 .302 .871

( 4.39) ( 6.78) (-3.69)
IR .261 .871 -.5022 .351 177.33 1.92 .680 .264

( 2.09) ( 7.88) (-1.57) ( 0.95)
SP .189 .933 -.3838 – 100.34 1.99 .474 .318

( 3.26) (19.81) (-6.44)
SA .212 .762 -.3826 – 6.57 1.87 .485 -.068

( 3.32) (10.80) (-2.28)
VE .177 .882 -.1578 .289 13.30 2.05 .192 .373

( 0.82) ( 5.04) (-0.64) ( 1.11)
CO .319 .765 -.1330 – 36.03 1.76 .195 .636

( 3.08) ( 7.80) (-1.33)
JO .083 .966 -.1030 – 17.20 1.84 .112 .480

( 1.74) (21.89) (-1.94)
PA .126 .955 -.2232 .420 1.38 2.04 .255 .363

( 2.22) (17.41) (-1.55) ( 1.47)
PH – 1.027 -.1560 .888 6.32 1.62 .156 .173

(13.85) (-0.12) ( 0.72)
TH .063 .965 -.0940 – 7.66 1.99 .100 .298

( 0.58) (10.94) (-1.01)
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Table 6.4b
Test Results for Equation 4

Lags RHO+ T Leads Stability Sample
p-val p-val p-val p-val AP (df)λ

Quarterly
CA .016 .141 .217 .001 ∗21.58 (5) 4.25 1966:1–1992:3
JA .021 .049 .058 .584 ∗9.97 (5) 3.57 1967:3–1992:3
AU .815 .113 .452 .076 4.66 (4) 2.21 1971:1–1991:2
FR .686 .059 .014 .862 ∗10.89 (4) 2.03 1971:1–1992:2
GE .003 .000 .141 .012 5.73 (5) 2.66 1969:1–1991:4
IT .009 .356 .001 .002 ∗23.74 (5) 2.00 1972:1–1991:4
NE .018 .026 .015 .068 4.35 (5) 1.00 1978:2–1991:4
UK .718 .962 .962 .108 ∗10.68 (5) 3.92 1966:1–1992:3
FI .174 .071 .238 .851 ∗11.56 (5) 1.00 1976:1–1991:4
AS .500 .303 .026 .751 ∗11.15 (5) 1.69 1971:1–1992:2
KO .008 .000 .667 .297 3.47 (4) 2.03 1964:1–1991:4
Annual
BE .796 .945 .008 .452 2.53 (3) 1.00 1969–1990
DE .286 .639 .810 .353 1.39 (3) 1.00 1969–1990
SW .113 .005 .834 .025 ∗9.31 (4) 1.00 1969–1990
GR .340 .639 .121 .686 5.13 (4) 1.00 1963–1990
IR .492 .929 .540 .023 2.94 (5) 1.00 1969–1990
SP .027 .566 .331 .748 1.55 (4) 1.00 1969–1990
SA .004 .063 .481 .082 2.63 (4) 1.00 1970–1989
VE .149 .130 .806 .024 ∗8.89 (5) 1.00 1963–1991
CO .579 .495 .001 .024 0.54 (4) 1.00 1972–1991
JO .826 .227 .412 .220 ∗9.15 (4) 1.00 1971–1991
PA .148 .778 .191 .160 6.42 (5) 1.00 1972–1991
PH .437 .406 .890 .001 4.87 (4) 1.00 1962–1991
TH .736 .987 .056 .061 5.04 (4) 1.00 1962–1990

∗Significant at the one percent level.

The estimate of the constant term is not presented in Table 6.3a. The
estimate ofλ is one minusa2 in the table. Also presented in the table are the
implied values ofβ andα1. For the quarterly countriesλ (i.e., 1− a2) ranges
from .054 for JA to .212 for UK andβ ranges from .041 for CA to .095 for JA.
For the annual countriesλ ranges from .201 to .532 andβ ranges from .136 to
.619.

In Table 6.3b the equation fails the lags test in 6 of the 14 cases, the RHO+
test in 2 cases, theT test in 3 cases, and the leads test in 6 cases. The led value
of output was used for the leads test. Equation 3 fails the stability test in 7 of
the 14 cases. In none of the 9 relevant cases is the price expectations variable
significant. If 4 of the 9 countries for which interest rates were significant, the
short term interest rate,RS, gave better results than did the long term rate, and
so it was used. In the case of CA both rates gave about the same results and
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Table 6.5a
logPY = a1 + a2 logPY−1 + a3 logPM + a4 logW

+a5ZZ + a6JJS

a2 a3 a4 a5 a6 ρ SE DW
Quarterly
CA .762 a .027 .165 – .259 .591 .0055 2.25

( 14.70) ( 2.06) ( 4.36) ( 3.96) ( 6.56)
JA .668 .019 .186 – – – .0085 .83

( 13.48) ( 5.16) ( 6.30)
AU .948 a .023 .019 -.115 – -.449 .0115 2.03

( 25.81) ( 1.82) ( .68) (-1.97) (-4.34)
FR .829 .024 .101 a -.121 – .300 .0053 1.92

( 23.01) ( 2.24) ( 3.26) (-1.54) ( 2.68)
GE .877 a .010 .071 a -.093 – – .0033 1.83

( 33.79) ( 2.67) ( 4.06) (-4.67)
IT .934 .033 .022 -.184 – – .0075 1.24

( 33.54) ( 3.90) ( 0.73) (-4.23)
NE .490 .082 .374 – – – .0090 1.72

( 4.41) ( 4.34) ( 4.19)
ST .985 a .006 – a -.101 a .088 – .0062 1.89

(219.73) ( 0.69) (-2.25) ( 1.61)
UK .821 .076 .088 a -.060 – .531 .0097 2.26

( 16.78) ( 4.98) ( 2.32) (-0.89) ( 5.26)
FI .847 a .015 .107 – .140 – .0066 1.91

( 15.64) ( 1.75) ( 2.52) ( 2.97)
AS .962 .025 – – .194 – .0108 1.78

( 74.79) ( 2.24) ( 2.54)
SO .978 .028 – – – – .0195 2.02

( 48.78) ( 1.58)
KO .602 .179 .166 a -.266 – – .0439 2.20

( 6.81) ( 4.89) ( 3.53) (-2.65)
Annual
BE .613 .090 .199 – .379 .689 .0119 1.97

( 6.19) ( 1.55) ( 2.33) ( 1.36) ( 2.12)
DE .604 .063 .258 – – – .0086 1.70

( 15.84) ( 3.67) ( 7.73)
NO .501 .583 .029 – – – .0202 1.63

( 4.05) ( 4.62) ( 0.42)
SW .546 .090 .359 – – -.339 .0115 2.17

( 12.78) ( 5.24) ( 8.34) (-1.42)
GR .706 .220 .070 -.296 – – .0239 1.87

( 15.99) ( 4.38) ( 1.58) (-1.45)
IR .493 .086 .327 – – – .0266 1.64

( 5.02) ( 1.43) ( 2.88)
PO .782 .270 – -.337 – .455 .0271 2.29

( 18.13) ( 5.92) (-1.79) ( 2.39)
SP .582 .012 .308 -.125 – – .0110 2.30

( 25.16) ( 0.52) (14.27) (-1.38)
NZ .682 .079 .246 – – – .0319 1.67

( 12.54) ( 1.59) ( 3.42)
CO .842 .172 – – – – .0257 2.10

( 13.32) ( 2.73)
JO .799 .204 – – – – .0408 1.79

( 16.39) ( 3.62)
SY .926 .132 – – – .378 .0761 1.84

( 11.01) ( 1.62) ( 1.67)
MA .905 .061 – -.856 – – .0556 2.01

( 4.29) ( 0.34) (-1.20)
PA .699 .217 – -.066 – -.390 .0147 2.13

( 28.87) (10.80) (-0.36) (-1.89)
PH .802 .181 – – – – .0629 1.87

( 14.52) ( 4.03)
TH .638 .251 – – – – .0428 .90

( 5.40) ( 3.17)

aVariable lagged once.
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Table 6.5b
Test Results for Equation 5

Level Lags RHO+ T Leads Chg. Stability Sample
p-val p-val p-val p-val p-val p-val χ2 (df) λ

Quarterly
CA .470 .074 .117 .836 .398 .000 ∗16.75 (6) 4.25 1966:1–1992:3
JA .000 .000 .000 .006 .000 .000 ∗10.49 (4) 3.57 1967:3–1992:3
AU .634 .573 .013 .134 .035 .001 5.04 (6) 2.21 1971:1–1991:2
FR .089 .107 .050 .001 .000 .003 ∗8.93 (6) 2.03 1971:1–1992:2
GE .891 .442 .039 .286 .254 .000 6.30 (5) 2.66 1969:1–1991:4
IT .000 .001 .005 .000 .000 .000 ∗27.95 (5) 1.98 1972:1–1991:4
NE .764 .194 .281 .263 .136 .000 2.15 (4) 1.00 1978:2–1991:4
ST .052 .083 .138 .238 – .000 4.92 (5) 2.17 1971:1–1991:4
UK .398 .126 .128 .004 .114 .000 ∗20.27 (6) 3.92 1966:1–1992:3
FI .981 .606 .486 .284 .460 .000 ∗8.50 (5) 1.00 1976:1–1991:4
AS .423 .747 .263 .214 – .000 2.98 (4) 1.69 1971:1–1992:2
SO .088 .236 .028 .000 – .000 ∗12.09 (3) 4.51 1962:1–1991:2
KO .000 .000 .000 .000 .971 .001 ∗20.66 (5) 2.03 1964:1–1991:4
Annual
BE .082 .035 .786 .195 .128 .022 ∗9.39 (6) 1.00 1969–1990
DE .787 .870 .091 .562 .116 .000 1.91 (4) 1.00 1969–1990
NO .146 .023 .918 .587 .036 .000 5.27 (4) 1.00 1974–1990
SW .076 .206 .078 .394 .290 .000 1.32 (5) 1.00 1969–1990
GR .150 .001 .088 .322 .292 .000 ∗18.41 (5) 1.00 1963–1990
IR .098 .098 .339 .023 .171 .041 ∗6.98 (4) 1.00 1969–1990
PO .949 .007 .279 .000 – .002 ∗8.93 (5) 1.00 1962–1990
SP .298 .603 .172 .858 .538 .000 2.90 (5) 1.00 1969–1990
NZ .001 .002 .627 .992 .173 .000 5.78 (4) 1.00 1962–1990
CO .256 .534 .219 .006 – .000 3.23 (3) 1.00 1972–1991
JO .100 .203 .891 .164 – .042 0.45 (3) 1.00 1971–1991
SY .003 .015 .408 .004 – .046 ∗7.74 (4) 1.00 1965–1990
MA .600 .070 .002 .053 – .935 2.13 (4) 1.00 1972–1987
PA .036 .057 .382 .276 – .000 2.42 (5) 1.00 1972–1991
PH .489 .793 .409 .627 – .001 ∗8.34 (3) 1.00 1962–1991
TH .000 .000 .027 .000 – .002 1.99 (3) 1.00 1962–1990

∗Significant at the one percent level.

both were used.5

The reason that equation 3 was estimated for only 14 countries is that
the results for the other countries were not good. The main problem, which
seemed to exist for any specification tried, is that the coefficient estimate of
the current output term is too large. Even though the 2SLS technique is used,
there still seems to be a substantial amount of simultaneity bias. The overall
results for equation 3 are thus weak in that the results for over half of the
countries did not appear sensible. This is an important area for future work.

5The coefficient estimate forRB is presented in Table 6.3a for CA. The coefficient
estimate forRS was -38.03, with a t-statistic of -1.03.
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The specification of equation 3 that was finally chosen does not use excess
capital as an explanatory variable, and so with hindsight the construction of
the excess capital variable for each country that was described in Chapter 3
was not needed.

6.5 Equation 4: Y : Production

Equation 4 explains the level of production. It is the same as equation 11 for
the US model, which is equation 5.22 in Chapter 5. It includes as explanatory
variables the lagged level of production, the current level of sales, and the
lagged stock of inventories.

The estimate of the constant term is not presented in Table 6.4a. The
estimate ofλ is one minusa2 in the table. Also presented in the table are
the implied values ofα andβ. The parametersλ, α, andβ are presented in
equations 5.19–5.21.α andλ are adjustment parameters. For the quarterly
countriesλ (i.e., 1− a2) ranges from .333 to .829 andα ranges from .050 to
.553. For the annual countriesλ ranges from .531 to .937 andα ranges from
.100 to .680. For the United Statesλ was .707 andα was .473.

Equation 4 does well in the tests in Table 6.4b except for the stability test.
Four of the 24 equations fail the lags test, 3 fail the RHO+ test, 3 fail the T
test, and 3 fail the leads test. The led value of sales was used for the leads test.
The equation fails the stability test in 10 of the 24 cases.

As was the case for equation 11 in the US model, the coefficient estimates
of equation 4 are consistent with the view that firms smooth production rel-
ative to sales, and so these results add support to the production smoothing
hypothesis.

6.6 Equation 5: PY : Price Deflator

Equation 5 explains the GDP price deflator. It is the same as equation 10 for the
US model. It includes as explanatory variables the lagged price level, the price
of imports, the wage rate, and a demand pressure variable. Data permitting,
two demand pressure variables were tried per country. One, denotedZZ,
is the percentage gap between potential and actual output ((YS − Y )/YS),
and the other, denotedJJS, is the ratio of jobs per capita to its peak to peak
interpolation (JJ/JJP ). The same tests were performed for equation 5 as
were performed for equation 10 in the US model. In particular, the level
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specification was tested against the more general specification and the change
specification was tested against the more general specification.

The estimate of the constant term is not presented in Table 6.5a. The results
in the table show that the price of imports is significant in most of the equations.
Import prices thus appear to have important effects on domestic prices for most
countries. The demand pressure variables were not included in 13 of the 29
cases because they did not have the expected sign. (When a demand pressure
variable had the wrong sign, it was almost always insignificant.) The results
for the demand pressure variables are thus not as strong as the results for import
prices.

Equation 5 does fairly well in the tests in Table 6.5b except for the stability
test and possibly the T test. The level specification is rejected over the more
general specification in only 6 of the 29 cases. The change specification, on
the other hand, is rejected in 24 of the 29 cases, usually with very largeχ2

values. As was the case for the US results, the change specification is strongly
rejected by the data.

Seven of the 29 equations fail the lags test, 4 fail the RHO+ test, 10 fail
the T test, and 14 fail the stability test. The led value of the wage rate was
used for the leads test. The wage rate appears in 18 equations, and of these 18
equations, only 3 fail the leads test.

6.7 Equation 6: M1: Money6

Equation 6 explains the per capita demand for money. It is the same as equation
9 for the US model. The same nominal versus real adjustment specifications
were tested here as were tested for US equation 9 (and for the US equations 17
and 26). Equation 6 includes as explanatory variables one of the two lagged
money variables, depending on which adjustment specification won, the short
term interest rate, and income.

The estimates in Table 6.6a show that the nominal adjustment specification
won in 13 of the 19 cases, and so this hypothesis continues its winning ways.
Table 6.6b shows that the equation does well in the tests. Only 1 of the 19
equations fails the lags test, none fail the RHO+ test, 4 fail theT test, and 8
fail the stability test. The nominal versus real (NvsR) test results in the table
simply show that adding the lagged money variable that was not chosen for

6Money demand equations are estimated in Fair (1987) for 27 countries, and the results
in this section are essentially an update of these earlier results.
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Table 6.6a
log[M1/(POP · PY)] = a1 + a2 log[M1/(POP · PY)]−1
+a3 log[M1−1/(POP−1 · PY)] + a4RS + a5 log(Y/POP)

a1 a2 a3 a4 a5 ρ SE DW

Quarterly
CA -.804 – .917 -.0055 .112 – .0238 1.98

( -4.80) (53.49) (-4.70) ( 5.10)
JA -.211 .930 – -.0045 .034 -.209 .0220 1.92

( -1.21) (37.55) (-5.05) ( 1.35) (-2.05)
AU .344 – .885 -.0023 .011 .225 .0218 2.08

( 2.65) (14.80) (-1.35) ( 0.32) ( 1.75)
FR .915 – .669 a-.0021 – – .0155 1.98

( 4.69) ( 9.53) (-1.89)
GE -.161 .845 – -.0049 .223 .183 .0097 1.98

( -2.80) (19.84) (-8.20) ( 3.55) ( 1.53)
IT -.087 .740 – a-.0043 .069 .297 .0146 2.08

( -0.65) (12.87) (-6.06) ( 3.44) ( 2.34)
NE -.627 – .762 -.0067 .559 – .0168 2.06

( -2.90) (10.75) (-3.74) ( 3.20)
UK -.379 – .914 -.0041 .151 -.275 .0262 1.92

( -3.12) (55.37) (-3.69) ( 5.47) (-2.86)
FI -1.106 – .632 a-.0046 .445 -.213 .0314 2.25

( -2.87) ( 6.18) (-2.65) ( 3.62) (-1.49)
AS -.879 – .900 -.0065 .210 – .0241 1.77

( -2.68) (30.16) (-4.92) ( 4.35)
SO -.317 – .916 – .129 .265 .0342 2.05

( -0.84) (24.48) ( 2.57) ( 2.67)
Annual
BE .806 .748 – -.0112 .074 – .0300 1.27

( 1.06) ( 5.66) (-3.83) ( 1.43)
DE -1.576 – .645 -.0118 .620 -.290 .0471 2.23

( -3.61) ( 7.27) (-3.13) ( 4.19) (-1.28)
SW .221 – .495 -.0049 .399 – .0357 1.68

( 0.40) ( 2.24) (-1.33) ( 1.60)
PO .545 .654 – -.0117 .223 – .0631 1.95

( 1.53) ( 7.89) (-3.93) ( 2.86)
VE .074 – .851 – .382 – .1027 1.16

( 0.09) (12.46) ( 1.42)
ID -.881 .593 – -.0010 .573 – .0472 1.38

( -3.17) ( 4.42) (-0.22) ( 3.17)
PA 6.069 – .060 -.0572 .731 – .0636 1.12

( 9.22) ( 0.47) (-5.74) ( 3.75)
PH 1.840 – .690 -.0065 .191 – .0756 2.16

( 2.06) ( 5.32) (-1.68) ( 1.95)

aVariable lagged once.

the final specification does not produce a significant increase in explanatory
power.
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Table 6.6b
Test Results for Equation 6

NvsR Lags RHO+ T Stability Sample
p-val p-val p-val p-val AP (df)λ

Quarterly
CA .266 .217 .018 .424 5.44 (4) 3.36 1968:1–1992:3
JA .154 .001 .017 .000 ∗17.31 (5) 3.57 1967:3–1992:3
AU .207 .253 .354 .390 ∗10.40 (5) 2.21 1971:1–1991:2
FR .706 .839 .212 .893 2.16 (3) 2.03 1979:1–1992:2
GE .500 .710 .052 .172 3.76 (5) 2.41 1969:1–1990:4
IT .066 .199 .093 .139 ∗11.69 (5) 2.01 1972:1–1991:4
NE .191 .955 .314 .215 ∗7.47 (4) 1.00 1978:2–1991:4
UK .641 .918 .258 .210 5.37 (5) 3.92 1966:1–1992:3
FI .032 .036 .063 .675 3.52 (5) 1.00 1976:1–1990:4
AS .080 .874 .281 .055 2.88 (4) 1.69 1971:1–1992:2
SO .811 .580 .112 .262 ∗25.99 (4) 4.51 1962:1–1991:2
Annual
BE .299 .427 .225 .000 ∗11.22 (4) 1.00 1969–1990
DE .295 .212 .041 .048 6.20 (5) 1.00 1969–1990
SW .189 .011 .079 .302 4.34 (4) 1.00 1971–1990
PO .970 .664 .379 .002 4.09 (4) 1.00 1962–1990
VE .013 .376 .059 .001 ∗7.45 (3) 1.00 1963–1991
ID .096 .060 .100 .333 ∗7.48 (4) 1.00 1962–1989
PA .075 .058 .242 .119 2.87 (4) 1.00 1972–1991
PH .748 .111 .696 .996 2.17 (4) 1.00 1962–1991

∗Significant at the one percent level.

6.8 Equation 7: RS: Short Term Interest Rate

Equation 7 explains the short term (three month) interest rate. It is interpreted
as the interest rate reaction function of each country’s monetary authority,
and it is similar to equation 30 in the US model. The explanatory variables
that were tried (as possibly influencing the monetary authority’s interest rate
decision) are 1) the rate of inflation, 2) the two demand pressure variables,
3) the lagged percentage growth of the money supply, 4) the first two lagged
values of the asset variable for the quarterly countries and the current and one
year lagged value of the asset variable for the annual countries, and 5) the U.S.
short term interest rate. The change in the asset variable is highly correlated
with the balance of payments on current account, and so putting in the two asset
variables is similar to putting in the balance of payments. The U.S. interest
rate was included on the view that some monetary authorities’ decisions may
be influenced by the Fed’s decisions. Similarly, the two asset variables were
included on the view that monetary authorities may be influenced in their
policy by the status of their balance of payments.
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Table 6.7a
RS = a1 + a2RS−1 + a3PCPY + a4(ZZorJJS) + a5PCM1−1

+a6[A/(PY · YS)]−1 + a7[A/(PY · YS)]−2 + a8RSUS

a2 a3 a4 a6 a7 a8 SE DW

Quarterly
CA .262 – a18.58 -8.74 5.09 .857 .7384 2.19

( 3.60) ( 1.46) (-0.68) ( 0.38) ( 7.51)
JA .737 .077 – -25.52 26.18 .119 .6879 1.99

( 10.55) ( 3.13) (-2.65) ( 2.73) ( 2.19)
AU .748 – -23.97 -21.43 19.69 .028 .7352 2.05

( 13.15) (-3.89) (-4.07) ( 3.88) ( 0.43)
FR .564 .061 – -31.44 28.61 .345 .8879 1.78

( 3.89) ( 1.10) (-1.92) ( 1.85) ( 2.62)
GE .781 – -34.00 -8.81 7.79 .154 .7804 2.19

( 17.40) (-5.92) (-1.70) ( 1.47) ( 3.28)
IT .534 .143 – -32.00 24.97 .346 1.0927 2.18

( 5.03) ( 2.70) (-2.96) ( 2.39) ( 2.92)
NE .590 – -23.76 -12.34 13.67 .406 1.0748 2.13

( 6.59) (-2.75) (-1.42) ( 1.50) ( 3.44)
ST .849 – -13.33 – – – .7961 1.81

( 17.04) (-3.49)
UK .706 – -13.26 -7.49 6.74 .248 1.2022 1.87

( 9.35) (-1.95) (-0.65) ( 0.59) ( 3.26)
FI .836 – – -18.94 19.49 .072 .9740 1.68

( 13.93) (-3.09) ( 2.94) ( 1.23)
AS .786 – -28.69 -21.68 21.50 .143 1.1976 1.95

( 11.94) (-3.66) (-2.18) ( 2.16) ( 2.20)
SO .901 .012 – – – .195 .9518 1.99

( 11.62) ( 1.18) ( 1.67)
KO .951 .024 -8.57 – – – 1.1642 2.13

( 25.87) ( 3.43) (-2.56)
Annual
BE .169 .099 – – – .759 1.4647 2.71

( 1.13) ( 0.81) ( 4.71)
DE .171 – – -37.83 42.94 .700 2.5174 2.17

( .72) (-1.03) ( 1.17) ( 2.16)
NO .774 – a16.62 – – .137 1.2926 2.34

( 6.05) ( 1.26) ( 1.04)
SW .756 .035 -30.53 – – .494 2.0225 2.71

( 4.67) ( 0.86) (-0.94) ( 2.27)
IR – .123 – -20.81 16.62 .491 2.0081 2.84

( .00) ( 1.35) (-0.92) ( 0.89) ( 1.42)
PO .713 .292 – – – .332 2.0078 1.89

( 8.76) ( 2.98) ( 1.53)
NZ .555 .266 – -26.48 5.17 .130 2.8364 1.47

( 2.70) ( 1.70) (-1.31) ( 0.22) ( 0.47)
VE .764 .333 – -25.43 11.41 .195 5.8892 2.52

( 5.91) ( 4.35) (-1.42) ( 0.58) ( 0.32)
PA .590 .154 – -17.04 11.21 .120 .8082 1.91

( 4.13) ( 3.30) (-1.51) ( 1.01) ( 1.28)
PH .782 .111 – – – .426 3.1857 1.43

( 4.84) ( 1.34) ( 1.33)

aJJS rather thanZZ.
PCPY = 100[(PY/PY−1)

4 − 1], PCM1 = 100[(M1/M1−1)
4 − 1].
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Table 6.7b
Test Results for Equation 7

Lags RHO+ T Stability Sample
p-val p-val p-val AP (df)λ

Quarterly
CA .079 .116 .112 ∗11.90 (7) 1.81 1972:2–1992:3
JA .019 .373 .851 8.15 (7) 1.81 1972:2–1992:3
AU .027 .461 .007 ∗11.34 (6) 1.78 1972:2–1991:2
FR .040 .046 .999 6.15 (7) 1.65 1972:2–1992:2
GE .202 .004 .306 2.29 (6) 1.58 1972:2–1991:4
IT .631 .193 .083 6.51 (8) 1.58 1972:2–1991:4
NE .110 .010 .331 3.47 (6) 1.00 1978:2–1991:4
ST .392 .398 .301 1.19 (3) 1.75 1972:2–1991:4
UK .074 .863 .549 1.96 (6) 1.64 1972:2–1992:3
FI .550 .060 .567 4.63 (5) 1.00 1976:1–1991:4
AS .968 .491 .132 4.55 (6) 1.35 1972:2–1992:2
SO .171 .199 .051 5.56 (5) 1.05 1972:2–1991:2
KO .309 .023 .767 1.42 (4) 1.00 1972:2–1991:4
Annual
BE .100 .011 .151 1.11 (4) 1.00 1972–1990
DE .957 .998 .571 2.49 (5) 1.00 1972–1990
NO .561 .122 .075 ∗8.91 (4) 1.00 1974–1990
SW .022 .020 .002 3.63 (5) 1.00 1972–1990
IR .050 .007 .229 3.89 (5) 1.00 1972–1990
PO .815 .183 .267 2.85 (4) 1.00 1972–1990
NZ .000 .005 .007 ∗19.06 (6) 1.00 1972–1990
VE .697 .173 .612 1.90 (7) 1.00 1972–1991
PA .000 .049 .396 5.02 (7) 1.00 1972–1991
PH .043 .771 .067 3.90 (5) 1.00 1972–1991

∗Significant at the one percent level.

The estimates of the constant term, the coefficient of the lagged money
growth variable, and the serial correlation coefficient are not included in Table
6.7a because of space constraints.7 The results in Table 6.7a show that the
inflation rate is included in 13 of the 23 cases, a demand pressure variable
in 10 cases, the asset variables in 15 cases, and the U.S. rate in 21 cases.
There is thus evidence that monetary authorities are influenced by inflation,
demand pressure, and the balance of payments. The lagged money growth
variable, on the other hand, is not significant in any of the 4 cases it is included
(see footnote 7), and so there is little evidence in favor of this variable. The
monetary authorities of other countries do not appear to be influenced in their
setting of interest rates by the lagged growth of the money supply. The signs
of the coefficient estimates of the asset variables (negative for the first and

7Five equations were estimated under the assumption of a first order autoregressive error.
The estimates and t-statistics are: CA: .707 (7.07); JA: .339 (2.51); FR: .408 (2.16); IT:
.438 (2.66); SO: .644 (4.66). Four equations included the lagged money growth variable.
The estimates and t-statistics are: IT: .031 (1.61); VE: .155 (1.33); PA: .056 (1.81); PH:
.120 (1.26).
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Table 6.8a
RB − RS−2 = a1 + a2(RB−1 − RS−2) + a3(RS − RS−2)

+a4(RS−1 − RS−2)

a1 a2 a3 a4 ρ SE R2 DW

Quarterly
CA .108 .898 .470 -.429 – .4621 0.934 2.17

( 2.10) (29.42) ( 7.75) (-5.14)
JA .009 .901 .535 -.636 -.168 .4322 0.926 2.00

( .25) (25.29) ( 4.27) (-3.07) (-1.33)
AU .143 .916 .232 -.090 .340 .2338 0.972 2.01

( 2.21) (31.32) ( 5.48) (-1.99) ( 2.96)
FR .101 .840 .332 -.164 .295 .3988 0.934 2.05

( 1.37) (12.83) ( 4.01) (-1.75) ( 2.35)
GE .116 .929 .195 -.111 .163 .4154 0.944 1.94

( 1.53) (25.34) ( 2.91) (-1.49) ( 1.28)
IT -.108 .813 .287 -.185 .573 .5894 0.947 2.00

( -.66) (10.38) ( 5.00) (-2.78) ( 4.66)
NE .153 .864 .208 -.054 – .4177 0.918 1.95

( 1.91) (16.69) ( 3.74) (-0.86)
ST .106 .932 .142 -.074 .336 .2500 0.972 2.03

( 1.76) (32.14) ( 2.65) (-1.36) ( 2.84)
UK .052 .962 .405 -.376 – .5498 0.953 1.79

( .87) (38.50) ( 5.30) (-4.14)
AS .065 .945 .311 -.252 .151 .4599 0.954 1.97

( .99) (24.86) ( 5.20) (-3.91) ( 1.25)
SO .161 .957 .472 -.702 – .4579 0.971 1.95

( 2.73) (50.75) ( 5.35) (-4.96)
Annuala

BE 1.435 .405 .496 – – .6368 0.865 1.51
( 4.13) ( 2.88) ( 7.01)

DE .905 .549 .514 – – 1.3445 0.738 1.51
( 1.98) ( 3.11) ( 4.72)

NO -.344 .204 .646 – – .5561 0.781 1.46
( -1.76) ( 0.90) ( 5.82)

SW .325 .894 .299 – – .8289 0.849 2.53
( 1.44) ( 6.64) ( 3.08)

IR .844 .432 .484 – – 1.3845 0.740 1.32
( 2.29) ( 2.71) ( 5.18)

PO .112 .955 .706 – – .6569 0.946 2.67
( .87) (14.48) (11.97)

NZ .078 .919 .332 – – 1.0446 0.843 2.92
( .29) ( 6.91) ( 3.55)

PA .144 .722 -.085 – -.410 .7544 0.803 2.25
( 1.20) ( 9.91) (-0.63) (-1.65)

aFor annual countriesa4 is zero andRS−1 rather thanRS−2 is subtracted
from the other variables.

positive for the second) suggest that an increase (decrease) in the balance
of payments has a negative (positive) effect on the interest rate target of the
monetary authority.
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Table 6.8b
Test Results for Equation 8

Restra Lags RHO+ T Leads Stability Sample
p-val p-val p-val p-val p-val AP (df)λ

Quarterly
CA .028 .048 .474 .042 .093 3.54 (4) 4.25 1966:1–1992:3
JA .316 .575 .667 .854 .483 2.98 (5) 3.57 1967:3–1992:3
AU .382 .038 .718 .054 .291 2.49 (5) 2.21 1971:1–1991:2
FR .303 .066 .070 .144 .987 3.88 (5) 2.03 1971:1–1992:2
GE .005 .006 .221 .581 .135 6.12 (5) 2.66 1969:1–1991:4
IT .315 .727 .270 .076 .703 ∗9.75 (5) 2.03 1972:1–1991:4
NE .281 .439 .065 .700 .893 0.85 (4) 1.00 1978:2–1991:4
ST .007 .044 .626 .567 .333 6.15 (5) 2.17 1971:1–1991:4
UK .396 .247 .805 .007 .391 5.59 (4) 3.92 1966:1–1992:3
AS .078 .218 .448 .020 .068 3.26 (5) 1.69 1971:1–1992:2
SO .447 .734 .256 .845 .552 1.78 (4) 2.83 1962:1–1991:2
Annual
BE .236 .082 .253 .210 .177 ∗8.87 (3) 1.00 1969–1990
DE .714 .364 .761 .011 .924 3.46 (3) 1.00 1969–1990
NO .693 .970 .341 .732 .033 2.16 (3) 1.00 1974–1990
SW .079 .551 .018 .429 .427 1.60 (3) 1.00 1969–1990
IR .774 .386 .093 .000 .705 4.98 (3) 1.00 1969–1990
PO .015 .061 .264 .638 .013 .84 (3) 1.00 1962–1990
NZ .308 .000 .000 .853 .656 .19 (3) 1.00 1962–1990
PA .834 .041 .335 .490 .294 .66 (4) 1.00 1972–1991

aRS−2 added for quarterly countries,RS−1 added for annual countries.
∗Significant at the one percent level.

Equation 7 does well in the tests. Two of the 23 equations fail the lags
test, 4 fail the RHO=4 test, 3 fail the T test, and 4 fail the stability test.

6.9 Equation 8: RB: Long Term Interest Rate

Equation 8 explains the long term interest rate. It is the same as equations 23
and 24 in the US model. For the quarterly countries the explanatory variables
include the lagged dependent variable and the current and two lagged short
rates. For the annual countries the explanatory variables include the lagged
dependent variable and the current and one lagged short rates. The same
restriction was imposed on equation 8 as was imposed on equations 23 and
24, namely that the coefficients on the short rate sum to one in the long run.

The test results in Table 6.8b show that the restriction that the coefficients
sum to one in the long run is supported in 17 of the 19 cases. The equation
does very well in the other tests. Two of the 19 equations fail the lags test,
1 fails the RHO=4 test, 2 fail the T test, and 2 fail the stability test. The led
value of the short term interest rate was used for the leads test, and it is not
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significant at the one percent level in any of the 19 cases. As noted in Chapter
5, my experience with term structure equations like equation 8 is that they are
quite stable and reliable, which the results in Table 6.8b support.

6.10 Equation 9E: Exchange Rate

Equation 9 explains the country’s exchange rate,E. A country’s exchange
rate is relative to the U.S. dollar, and an increase inE is adepreciationof the
country’s currency relative to the dollar. The theory behind the specification
of this equation is discussed in Chapter 2. See in particular the discussion of
the experiments in Section 2.2.6 and the discussion of reaction functions in
Section 2.2.7. Equation 9 is interpreted as an exchange rate reaction function.

Two types of countries are assumed for the estimation. The first are those
countries whose exchange rate is assumed to be at least partly tied to the
German exchange rate. Germany is taken to be the leader among the European
countries in this respect. The second are those whose exchange rate is assumed
not to be tied to the German rate. The first set includes all the European
countries. The second set includes Canada, Japan, Australia, South Africa,
Korea, New Zealand, Jordan, India, and the Philippines.

Consider first the non European countries. The exchange rate for these
countries is based on the following two equations.

E∗ = eα0(
1 + RS/100

1 + RSUS/100
).25α1(

PY

PYUS
) (6.6)

E

E−1
= (

E∗

E−1
)λ (6.7)

E is the exchange rate,PY is the country’s domestic price deflator,PYUS

is the U.S. domestic price deflator (denotedGDPD in the US model),RS is
the country’s short term interest rate, andRSUS is the U.S. short term interest
rate (denoted simplyRS in the US model).8 Equation 6.6 states that the long
run exchange rate,E∗, depends on the relative price level,PY/PYUS, and
the relative interest rate,(1 + RS/100)/(1 + RSUS/100). The coefficient
on the relative price level is constrained to be one, which means that in the
long run the real exchange rate is assumed merely to fluctuate as the relative
interest rate fluctuates. Equation 6.7 is a partial adjustment equation, which

8RS andRSUS are divided by 100 because they are in percentage points rather than
percents. Also, the interest rates are at annual rates, and soα1 is multiplied by .25 to put
the rates at quarterly rates. For the annual countries, the .25 is not used.
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says that the actual exchange rate adjustsλ percent of the way to the long run
exchange rate each period.

The use of the relative price level in equation 6.6 is consistent with the
theoretical model in Chapter 2. In this model a positive price shock led to
a depreciation of the exchange rate. (See experiments 3 and 4 in Section
2.2.6.) In other words, there are forces in the theoretical model that put down-
ward pressure on a country’s currency when there is a relative increase in the
country’s price level. Because equation 6.6 is interpreted as an exchange rate
reaction function, the use of the relative price level in it is in effect based on
the assumption that the monetary authority goes along with the forces on the
exchange rate and allows it to change in the long run as the relative price level
changes.

Similarly, the use of the relative interest rate in equation 6.6 is consistent
with the theoretical model, where a fall in the relative interest rate led to a de-
preciation. (See experiments 1 and 2 in Section 2.2.6.) Again, the assumption
in equation 6.6 is that the monetary authority goes along with the forces on
the exchange rate from the relative interest rate change.

Equations 6.6 and 6.7 imply that

log(E/E−1) = λα0 + λα1(.25) log[(1 + RS/100)/(1 + RSUS/100)]

+ λ[log(PY/PYUS) − logE−1] (6.8)

The restriction that the coefficient of the relative price term is one can be tested
by adding logE−1 to equation 6.8. If the coefficient is other than one, this
variable should have a nonzero coefficient. This is one of the tests performed
in Table 6.9b.

Consider now the European countries (except Germany). The exchange
rate for these countries is based on the adjustment equation 6.7 and on the
following equation:

E∗ = eα0(
1 + RS/100

1 + RSUS/100
).25α1(

PY

PYUS
)1−δEGEδ (6.9)

EGE is the German exchange rate. Equation 6.9 differs from equation 6.6
in that the relative price term (with the coefficient of one) is replaced with
a weighted average of the relative price term and the German exchange rate,
where the weights sum to one.δ is the weight on the German exchange rate.
If δ is one, then the exchange rate of the country relative to the German rate
fluctuates in the long run merely as the relative interest rate fluctuates. Ifδ is
zero, one is back to the case of the non European countries. Forδ less than
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Table 6.9a
1 logE = a1 + λ[log(PY/PYUS) − logE−1] + λδ[log EGE − log(PY/PYUS)]

+a4(.25) log[(1 + RS/100)/(1 + RSUS/100)]

a1 λ λδ a4 ρ SE DW δ

Quarterly
CA .011 .052 – -.206 .413 .0144 1.96 –

( 1.58) ( 1.34) (-0.29) ( 3.51)
JA -.093 .047 – -1.117 .371 .0483 1.94 –

( -1.11) ( 0.95) (-0.87) ( 3.01)
AU 1.892 .964 .965 -.754 .930 .0051 1.63 1.001

( 22.94) (50.25) (75.85) (-2.60) (22.41)
FR 1.033 .846 .821 – .982 .0213 1.75 .970

( 2.22) (13.14) (16.97) (88.23)
GE -.580 .090 – -2.557 .335 .0514 1.96 –

( -1.55) ( 1.51) (-1.50) ( 2.52)
IT 4.406 .699 .651 – .971 .0253 2.23 .932

( 10.40) ( 7.89) (11.71) (94.22)
NE .236 .990 1.010 – .872 .0052 1.81 1.020

( 2.53) (60.71) (69.76) (17.29)
ST -.359 1.003 .973 – .950 .0259 1.58 .970

( -0.78) (14.14) (15.81) (41.25)
UK 3.415 .874 .625 – .932 .0378 2.00 .715

( 6.32) ( 8.03) ( 7.35) (31.98)
FI 5.073 .758 .626 -1.823 .930 .0241 2.03 .826

( 9.08) ( 6.74) ( 8.64) (-1.21) (23.79)
AS .007 .144 – – .365 .0422 2.24 –

( 0.98) ( 1.67) ( 1.91)
SO .098 .166 – – .191 .0726 1.92 –

( 2.29) ( 1.66) ( 0.93)
KO -.002 .039 – – .404 .0270 2.07 –

( -0.25) ( 1.35) ( 2.97)
Annual
BE 3.664 .880 1.010 – .940 .0335 1.81 1.147

( 6.83) (12.06) (14.56) (17.07)
DE 1.770 .955 .975 – .950 .0293 1.60 1.021

( 3.19) (14.23) (15.60) (28.16)
NO .210 .692 .552 -.425 .945 .0302 2.03 .798

( 0.28) ( 7.07) ( 7.40) (-0.99) (14.06)
SW 1.114 .674 .666 – .948 .0499 1.88 .989

( 1.09) ( 5.16) ( 6.57) (16.11)
GR 10.936 .606 .607 – .991 .0436 2.31 1.002

( 0.45) ( 4.63) ( 7.02) (42.95)
IR 5.039 .998 .844 – .888 .0436 1.71 .846

( 7.63) ( 9.70) ( 8.68) (25.23)
PO 4.707 .514 .633 – .966 .0757 1.36 1.232

( 1.52) ( 2.71) ( 4.41) (27.37)
SP 3.559 .712 .760 – .932 .0706 1.92 1.068

( 3.21) ( 4.37) ( 5.52) (18.35)
NZ .088 .175 – – – .1048 0.92 –

( 1.28) ( 0.84)
JO -.631 .672 – – .856 .0919 1.37 –

( -2.35) ( 2.67) ( 4.38)
ID -1.154 .272 – – .864 .0506 1.72 –

( -1.23) ( 1.21) ( 3.13)
PH -2.771 .679 – – .814 .0685 1.69 –

( -3.39) ( 3.49) ( 5.10)
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Table 6.9b
Test Results for Equation 9

Restra Lags RHO+ T Stability Sample
p-val p-val p-val p-val AP (df)λ

Quarterly
CA .718 .236 .102 .896 0.82 (4) 1.81 1972:2–1992:3
JA .186 .594 .266 .052 3.16 (4) 1.81 1972:2–1992:3
AU .461 .039 .772 .587 4.07 (5) 1.78 1972:2–1991:2
FR .929 .458 .390 .577 ∗14.58 (4) 1.65 1972:2–1992:2
GE .654 .654 .396 .976 3.73 (4) 1.58 1972:2–1991:4
IT .009 .139 .111 .858 ∗12.00 (4) 1.58 1972:2–1991:4
NE .011 .059 .001 .017 4.11 (4) 1.00 1978:2–1991:4
ST .631 .170 .048 .793 2.94 (4) 1.75 1972:2–1991:4
UK .267 .744 – .095 3.67 (4) 1.41 1972:2–1992:3
FI .579 .204 .804 .160 1.40 (5) 1.00 1976:1–1991:4
AS .299 .369 .466 .279 2.11 (3) 1.35 1972:2–1992:2
SO .775 .083 .136 .822 1.75 (3) 1.00 1981:1–1991:2
Annual
BE .999 .914 .150 .044 3.81 (4) 1.00 1972–1990
DE .594 .663 .550 .838 5.45 (4) 1.00 1972–1990
NO .153 .026 .259 .024 2.61 (5) 1.00 1974–1990
SW .695 .752 .033 .097 2.60 (4) 1.00 1972–1990
GR .563 .041 .572 .004 1.93 (4) 1.00 1972–1990
IR .033 .906 .009 .984 0.14 (4) 1.00 1972–1990
PO .010 .595 .018 .442 3.00 (4) 1.00 1972–1990
SP .000 .784 .574 .824 3.17 (4) 1.00 1972–1990
NZ .693 .000 .000 .983 1.99 (2) 1.00 1972–1990
JO .005 .007 .160 .002 3.85 (3) 1.00 1972–1991
ID .041 .863 .404 .018 1.96 (3) 1.00 1972–1989
PH .117 .976 .996 .036 ∗12.72 (3) 1.00 1972–1991

a logE−1 added.
∗Significant at the one percent level.

one and greater than zero, the exchange rate fluctuates in the long run as the
relative price level, the relative interest rate, and the German rate fluctuate.

The monetary authorities of other European countries may be influenced
by the German exchange rate in deciding their own exchange rate targets,
and this is the reason for the use of the German rate in equation 6.9. This
specification can also be looked upon as an attempt to capture some of the
effects of the European Monetary System (EMS). Under the assumption that
Germany is the dominant country in the EMS, the German rate will pick up
some of the effects of the EMS agreement.

Equations 6.9 and 6.7 imply that

log(E/E−1) = λα0 + λα1(.25) log[(1 + RS/100)/(1 + RSUS/100)]

+λ[log(PY/PYUS)− logE−1]+λδ[log EGE− log(PY/PYUS)] (6.10)
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The restriction that the weights sum to one can be tested by adding logE−1

to equation 6.10. If the weights do not sum to one, this variable should have
a nonzero coefficient. This is one of the tests performed in Table 6.9b.

Exchange rate equations were estimated for 25 countries. The implied
value ofδ is presented in Table 6.9a along with the other results. Consider
first the relative interest rate variable. The results do not provide strong support
for the use of this variable in the exchange rate equations. It is included for only
6 countries and is only significant for 1 of these (Austria). The variable had
the wrong sign (and was almost always insignificant) for the other countries.
Two of the countries for which the variable is included are Japan and Germany,
which are important countries in the model, and so in this sense the relative
interest rate variable is important. It will be seen in Chapter 12 that some of
the properties of the model are sensitive to the inclusion of the relative interest
rate in the exchange rate equations. Given that the relative interest rate is not
significant in either the Japanese or German equation, the properties that are
sensitive to the inclusion must be interpreted with considerable caution. This
is discussed more in Chapter 12.

Regardingδ, for many countriesδ is close to one in Table 6.9a (δ is in fact
slightly greater than one in a few cases9), and for these countries the exchange
rate effectively just follows the German rate in the long run. For many of
these countries the estimates ofλ are also close to one. This means that the
adjustment to the long run value is estimated to be very rapid and thus that the
exchange rate follows closely the German rate even in the short run.

For Germany and for most of the non European countries, the estimates of
λ are small, which means that it takes considerable time for the exchange rate
to adjust to, say, a relative price level change. This is contrary to the case for
the European countries (except Germany), where the adjustment to a weighted
average of the relative price level and the German exchange rate (with most
of the weight on the German rate) is estimated to be quite rapid.

There is considerable first order serial correlation in the error terms in the
exchange rate equations for most countries.

Equation 9 does well in the tests. The restriction discussed above that is
tested by adding logE−1 to the equation is only rejected in 4 of the 25 cases.
Two of the 25 equations fail the lags test, 3 fail the RHO+ test,10 2 fail the T
test, and 3 fail the stability test. It is encouraging that so few equations fail the

9δ could have been constrained to be one when its estimate was greater than one, but
this was not done here. Doing this would have had little effect on the model because the
estimates that are greater than one are in fact quite close to one.

10Multicollinearity problems prevented the RHO+ test from being performed for the UK.
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stability test. The key German exchange rate equation passes all the tests.
Since equation 9 is in log form, the standard errors are roughly in percent-

age terms. The standard errors for a number of the European countries are
quite low, but this is because of the inclusion of the German rate. A better
way of examining how well these equations fit is to solve the overall model,
and this is done in Chapter 9. The standard error for Japan, whose rate is not
tied to the German rate, is 4.83 percent, and the standard error for Germany is
5.14 percent.

Exchange rate equations are notoriously hard to estimate, and given this,
the results in Tables 6.9a and 6.9b do not seem too bad. The test results suggest
that most of the dynamics have been captured and that the equations are fairly
stable. However, many of the key coefficient estimates have t-statistics that
are less than two in absolute value, and there is substantial serial correlation
of the error terms.

6.11 Equation 10F : Forward Rate

Equation 10 explains the country’s forward exchange rate,F . This equation is
the estimated arbitrage condition, and although it plays no role in the model, it
is of interest to see how closely the quarterly data onEE, F , RS, andUSRS

match the arbitrage condition. The arbitrage condition in this notation is

F

EE
= (

1 + RS/100

1 + RSUS/100
).25

In equation 10, logF is regressed on logEE and.25 log(1 + RS/100)/(1 +
RSUS/100). If the arbitrage condition were met exactly, the coefficient esti-
mates for both explanatory variables would be one and the fit would be perfect.

The results in Table 6.10a show that the data are generally consistent with
the arbitrage condition, especially considering that some of the interest rate
data are not exactly the right data to use. Note the t-statistic for France of
5586.14!
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Table 6.10a
logF = a1 logEE + a2(.25) log[(1 + RS/100)/(1 + RSUS/100)]

a1 a2 ρ SE R2 DW Sample

Quarterly
CA .9917 .902 .436 .0021 .999 2.08 1972:2–1992:3

( 315.82) (10.12) ( 4.06)
JA 1.0010 1.323 .392 .0105 .999 1.75 1972:2–1992:3

( 807.43) ( 5.31) ( 3.79)
AU 1.0004 1.174 .137 .0064 .999 2.05 1972:2–1991:2

( 4375.14) ( 6.61) ( 1.17)
FR 1.0007 .946 – .0056 .999 2.04 1972:2–1991:1

( 5586.14) ( 6.62)
GE 1.0005 1.168 .618 .0036 .999 2.16 1972:2–1991:4

( 5425.53) ( 9.17) ( 6.75)
IT .9894 1.267 -.148 .0110 .998 2.02 1978:1–1991:4

( 155.45) ( 8.60) (-1.09)
NE .9999 1.612 – .0099 .998 2.05 1978:2–1990:4

( 3268.23) ( 4.75)
ST 1.0003 .889 – .0071 .999 1.82 1972:2–1991:4

( 5017.04) ( 9.52)
UK 1.0004 1.168 .383 .0063 .999 1.95 1972:2–1984:4

( 363.27) ( 4.98) ( 2.62)
FI .9976 1.479 .616 .0069 .998 2.57 1976:1–1989:3

( 471.03) ( 5.54) ( 5.77)
AS 1.0044 1.213 – .0041 .999 2.21 1977:1–1992:2

( 237.78) (15.06)

6.12 Equation 11PX: Export Price Index

Equation 11 explains the export price index,PX. It provides a link from the
GDP deflator,PY , to the export price index. Export prices are needed when
the countries are linked together (see Table B.4 in Appendix B). If a country
produced only one good, then the export price would be the domestic price
and only one price equation would be needed. In practice, of course, a country
produces many goods, only some of which are exported. If a country is a
price taker with respect to its exports, then its export prices would just be the
world prices of the export goods. To try to capture the in between case where
a country has some effect on its export prices but not complete control over
every price, the following equation is postulated:

PX = PYλ(PW$ · E)1−λ (6.11)

PW$ is the world price index in dollars, and soPW$·E is the world price index
in local currency. Equation 6.11 thus takesPX to be a weighted average of
PY and the world price index in local currency, where the weights sum to one.
Equation 11 was not estimated for any of the major oil exporting countries,
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and soPW$ was constructed to be net of oil prices. (See equations L-4 in
Table B.4.)

Equation 6.11 was estimated in the following form:

logPX − log(PW$ · E) = λ[log PY − log(PW$ · E)] (6.12)

The restriction that the weights sum to one and thatPW$ andE have the
same coefficient (i.e, that their product enters the equation) can be tested by
adding logPY and logE to equation 6.12. If this restriction is not met, these
variables should be significant. This is one of the tests performed in Table
6.11b.

Some of the estimates ofλ in Table 6.11a are close to one (a few are
slightly greater than one). For these countries, therefore, there is essentially a
one to one link betweenPY andPX. Equation 11 was estimated under the
assumption of a second order autoregressive error, and the estimates of the
autoregressive parameters are generally large.

Equation 11 does reasonably well in the tests. The restriction discussed
above is rejected in 10 of the 30 cases. The equation fails the RHO+ test in
3 cases. Multicollinearity problems prevented the stability test from being
performed for 5 countries (FR, NE, FI, DE, and GR). Of the 25 remaining
cases, the equation fails the stability test in 4 of them.

It should be kept in mind that equation 11 is meant only as a rough ap-
proximation. If more disaggregated data were available, one would want to
estimate separate price equations for each good, where some goods’ prices
would be strongly influenced by world prices and some would not. This type
of disaggregation is beyond the scope of the present work.

6.13 Equation 12:W : Wage Rate

Equation 12 explains the wage rate. It is similar to equation 16 for the US
model. It includes as explanatory variables the lagged wage rate, the current
price level, the lagged price level, one of three possible measures of labor
market tightness (UR, JJS, andZZ), and a time trend. Equation 16 of the
US model included three further lags of the wage rate and price level, which
equation 12 does not. Also, equation 16 of the US model does not include any
demand pressure variables because none were significant. The same restriction
imposed on the price and wage equations in the US model is also imposed here.
Given the coefficient estimates of equation 5, the restriction is imposed on the
coefficients in equation 12 so that the implied real wage equation does not
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Table 6.11a
logPX − log(PW$ · E) = λ[log PY − log(PW$ · E)]

λ ρ1 ρ2 SE R2 DW

Quarterly
CA .743 1.307 -.300 .0167 0.975 2.14

( 13.43) (13.08) (-2.93)
JA .514 .919 .075 .0203 0.892 1.97

( 10.12) ( 7.24) ( 0.60)
AU .661 .817 .179 .0254 0.881 2.03

( 7.74) ( 6.90) ( 1.52)
FR .561 .924 .075 .0105 0.968 1.96

( 17.93) ( 8.55) ( 0.69)
GE .819 1.214 -.215 .0108 0.983 2.03

( 23.24) (11.59) (-2.06)
IT .458 .864 .135 .0184 0.936 2.00

( 7.11) ( 7.62) ( 1.19)
NE .551 1.476 -.476 .0145 0.884 1.92

( 8.99) (12.13) (-3.92)
ST .971 .877 .015 .0240 0.974 1.98

(238.77) ( 7.93) ( 0.14)
UK .710 1.199 -.217 .0154 0.972 2.00

( 17.62) (12.49) (-2.21)
FI .496 .939 .062 .0139 0.970 1.98

( 7.36) ( 7.35) ( 0.49)
AS .626 1.261 -.267 .0308 0.945 1.95

( 8.38) (11.64) (-2.41)
SO .695 .866 .140 .0325 0.939 2.05

( 10.88) ( 9.44) ( 1.49)
KO .091 1.167 -.194 .0325 0.869 1.98

( 2.18) (12.20) (-2.03)
Annual
BE .963 1.049 -.394 .0479 0.493 1.86

( 92.62) ( 4.81) (-1.84)
DE .549 .983 .014 .0188 0.911 1.84

( 9.91) ( 4.64) ( 0.07)
NO .965 1.169 -.453 .0898 0.591 1.74

( 59.86) ( 4.85) (-1.82)
SW .988 1.148 -.433 .0444 0.605 1.69

(139.63) ( 5.02) (-1.83)
GR .982 .906 -.129 .0608 0.821 1.81

( 28.66) ( 4.07) (-0.62)
IR .422 1.053 -.144 .0294 0.480 1.82

( 4.55) ( 4.17) (-0.57)
PO 1.026 1.266 -.029 .0356 0.918 1.94

( 63.90) ( 6.26) (-0.11)
SP .413 1.277 -.292 .0352 0.906 1.56

( 3.93) ( 5.98) (-1.39)
NZ 1.007 .846 -.087 .0817 0.584 1.92

( 10.03) ( 4.27) (-0.42)
CO 1.004 .900 -.275 .1391 0.772 2.06

( 21.71) ( 3.87) (-1.19)
JO .380 1.145 -.092 .0361 0.891 1.90

( 3.31) ( 4.58) (-0.35)
SY 1.179 1.303 -.378 .1812 0.875 2.20

( 7.93) ( 6.61) (-1.79)
ID .976 1.187 -.354 .0545 0.795 1.85

( 69.58) ( 6.33) (-1.87)
MA .959 .837 -.234 .1378 0.667 1.95

( 11.68) ( 3.16) (-0.88)
PA 1.014 .601 -.346 .0737 0.636 1.83

(177.43) ( 5.34) (-3.74)
PH 1.039 .262 .046 .1828 0.629 1.20

( 85.10) ( 1.46) ( 0.27)
TH 1.005 .966 -.468 .0655 0.744 1.84

(153.42) ( 5.62) (-2.78)
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Table 6.11b
Test Results for Equation 11

Restra RHO+ Stability Sample
p-val p-val AP (df) λ

Quarterly
CA .609 .011 3.56 (3) 5.57 1969:1–1992:3
JA .000 .457 1.21 (3) 3.57 1976:1–1992:3
AU .000 .001 3.02 (3) 1.05 1971:1–1991:2
FR .003 .875 – 1971:1–1992:2
GE .011 .517 1.95 (3) 2.66 1969:1–1991:4
IT .155 .681 1.89 (3) 1.97 1972:1–1991:4
NE .286 .839 – 1978:2–1991:4
ST .144 .885 2.86 (3) 2.17 1971:1–1991:4
UK .147 .919 4.73 (3) 3.92 1966:1–1992:3
FI .778 .023 – 1976:1–1991:4
AS .001 .496 4.07 (3) 1.69 1971:1–1992:2
SO .008 .044 1.37 (3) 4.51 1962:1–1991:2
KO .000 .912 ∗11.75 (3) 2.03 1964:1–1991:4
Annual
BE .676 .696 1.61 (3) 1.00 1969–1990
DE .602 .193 – 1969–1990
NO .567 .897 1.60 (3) 1.00 1974–1990
SW .091 .524 3.95 (3) 1.00 1969–1990
GR .635 .002 – 1965–1990
IR .522 .430 2.39 (3) 1.00 1969–1990
PO .957 .006 ∗17.43 (3) 1.00 1962–1990
SP .266 .012 1.70 (3) 1.00 1969–1990
NZ .218 .295 4.69 (3) 1.00 1962–1990
CO .287 .509 2.09 (3) 1.00 1972–1991
JO .000 .992 2.44 (3) 1.00 1971–1991
SY .050 .138 2.95 (3) 1.00 1965–1990
ID .005 .583 ∗14.54 (3) 1.00 1962–1989
MA .329 .677 0.10 (3) 1.00 1972–1987
PA .009 .069 1.96 (3) 1.00 1972–1991
PH .001 .944 ∗5.92 (3) 1.00 1962–1991
TH .075 .508 1.11 (3) 1.00 1962–1990

a logPY and logE added.
∗Significant at the one percent level.

have the real wage depend on either the nominal wage rate or the price level
separately. (See the discussion of equations 5.35, 5.36, and 5.37 in Section
5.4.)

The estimate of the constant term is not presented in Table 6.12a. The
results show that there is a scattering of support for the labor market tightness
variables having an effect on the wage rate. One of the variables appears in 12
of the 18 equations, although in half of the 12 the variable is not significant.

The test results in Table 6.12b show that the real wage restriction is rejected
in 5 of the 18 cases. Three of the 18 equations fail the lags test, 7 fail the
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Table 6.12a
logW = a1 + a2T + a3 logW−1 + a4 logPY

+a5(URorJJSorZZ) + a6 logPY−1

a2 a3 a4 a5 ρ SE DW a6

Quarterly
CA .00009 .955 1.034 – .108 .0095 1.97 -.986

( 0.62) (30.20) ( 9.07) ( 1.03)
JA .00032 .916 1.025 – -.169 .0093 1.86 -.937

( 2.22) (23.03) (10.04) (-1.54)
AU .00098 .824 -.425 c.147 – .0232 2.87 .553

( 3.53) (13.27) (-1.36) ( 0.89)
FR -.00010 1.001 .927 – – .0107 1.92 -.933

(-0.69) (22.21) ( 3.64)
GE .00036 .902 1.109 -.069 – .0110 2.20 -1.004

( 1.79) (20.37) ( 2.19) (-0.74)
IT .00039 .943 .990 a-.377 – .0135 1.72 -.934

( 1.40) (25.09) ( 4.82) (-1.80)
NE .00157 .552 .153 c-.029 -.241 .0073 1.74 .111

( 7.96) ( 7.80) ( 1.26) (-0.55) (-1.56)
UK .00101 .901 .789 – – .0117 2.18 -.711

( 3.84) (26.36) (12.37)
FI .00278 .406 .213 a-.535 – .0186 2.24 .340

( 4.65) ( 3.41) ( 0.49) (-2.41)
KO .00786 .582 .809 c-.560 – .0403 2.02 -.444

( 7.22) ( 8.68) (13.36) (-3.55)
Annual
BE -.00035 1.147 .793 -1.013 – .0154 1.54 -.989

(-0.19) (15.53) ( 3.51) (-4.34)
DE -.00273 1.003 1.290 -.840 -.373 .0179 2.18 -1.239

(-1.57) ( 8.51) ( 5.30) (-4.06) (-1.52)
NO .04361 .477 -.049 b.628 – .0265 1.72 .064

( 5.45) ( 4.45) (-0.24) ( 2.10)
SW .00175 -.277 .890 -5.347 .589 .0184 2.14 .371

( 0.49) (-1.74) ( 3.07) (-4.99) ( 4.08)
GR .03361 .444 .659 – .829 .0365 1.89 -.185

( 2.51) ( 1.44) ( 2.88) ( 3.64)
IR .00331 1.096 .704 – – .0253 1.73 -.879

( 1.17) ( 6.81) ( 4.63)
SP -.01438 .579 .574 -.493 .905 .0143 1.95 -.220

(-0.24) ( 2.08) ( 2.87) (-1.08) ( 6.67)
NZ .00302 .493 .687 c-.407 .815 .0307 1.46 -.210

( 0.68) ( 2.01) ( 4.27) (-1.82) ( 4.32)

aVariable lagged once.bJJS rather thanUR. cZZ rather thanUR.

RHO+ test, and 8 fail the stability test. The overall test performance is thus
only modest.
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Table 6.12b
Test Results for Equation 12

Restra Lags RHO+ Stability Sample
p-val p-val p-val AP (df)λ

Quarterly
CA .850 .824 .000 ∗29.49 (6) 4.25 1966:1–1992:3
JA .002 .094 .035 4.63 (5) 2.21 1971:1–1992:3
AU .067 .000 .000 ∗21.80 (5) 2.21 1971:1–1991:2
FR .140 .836 .031 ∗20.23 (4) 2.03 1971:1–1992:2
GE .000 .369 .000 ∗13.95 (5) 2.66 1969:1–1991:4
IT .297 .241 .002 7.20 (5) 2.01 1972:1–1991:4
NE .070 .218 .008 6.34 (6) 1.00 1978:2–1991:4
UK .215 .262 .481 ∗13.56 (4) 3.92 1966:1–1992:3
FI .003 .081 .000 ∗15.33 (5) 1.00 1976:1–1991:4
KO .000 .004 .000 ∗31.46 (5) 2.03 1964:1–1991:4
Annual
BE .010 .076 .528 4.90 (5) 1.00 1969–1990
DE .494 .313 .038 3.08 (6) 1.00 1969–1990
NO .341 .000 .600 7.22 (5) 1.00 1974–1990
SW .517 .209 .869 7.64 (6) 1.00 1969–1990
GR .199 .829 .465 6.49 (5) 1.00 1964–1990
IR .348 .746 .486 ∗7.11 (4) 1.00 1969–1990
SP .207 .666 .193 4.26 (6) 1.00 1972–1990
NZ .744 .077 .041 5.04 (6) 1.00 1962–1990

a logPY−1 added.
∗Significant at the one percent level.

6.14 Equation 13:J : Employment

Equation 13 explains the change in employment. It is in log form, and it is
similar to equation 13 for the US model. It includes as explanatory variables
the amount of excess labor on hand, the change in output, the lagged change
in output, and a time trend. Equation 13 for the US model does not include the
lagged change in output because it was not significant. On the other hand, US
equation 13 includes terms designed to pick up a break in the sample period,
which equation 13 does not, and it includes the lagged change in employment,
which equation 13 does not.

Most of the coefficient estimates for the excess labor variable are signifi-
cant in Table 6.13a, which is at least indirect support for the theory that firms
at times hold excess labor and that the amount of excess labor on hand affects
current employment decisions. Most of the change in output terms are also
significant. The equation fails the lags test in 4 of the 15 cases. It passes the
RHO+ test and the leads test in all cases.11 The led value of the change in

11Multicollinearity problems prevented the leads test from being performed for the UK.
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Table 6.13a
1 logJ = a1 + a2T + a3 log(J/JMIN)−1 + a41 logY + a51 logY−1

a1 a2 a3 a4 a5 ρ SE DW
Quarterly
CA .006 -.000023 -.144 .352 .202 .152 .0045 1.92

( 2.03) (-1.18) (-3.64) ( 4.38) ( 3.59) ( 1.36)
JA – .000023 -.059 .135 – -.203 .0041 2.11

( -0.17) ( 1.61) (-2.47) ( 2.54) (-2.05)
AU -.009 .000084 -.046 .124 .072 -.305 .0070 1.96

( -2.29) ( 2.49) (-1.31) ( 1.34) ( 1.03) (-2.72)
GE -.006 .000060 -.145 .156 .038 .482 .0021 2.06

( -2.77) ( 3.79) (-4.50) ( 3.67) ( 1.01) ( 4.99)
IT .002 -.000004 -.069 .105 .031 – .0056 2.25

( 0.50) ( -0.16) (-1.83) ( 0.91) ( 0.32)
ST -.004 .000067 -.282 .116 – .739 .0038 2.53

( -0.46) ( 1.01) (-4.65) ( 1.13) ( 8.58)
UK .004 .000000 -.229 .174 – .556 .0034 1.89

( 1.41) (0.00) (-5.45) ( 4.47) ( 5.67)
FI .035 -.000259 -.160 .210 .145 – .0056 2.10

( 3.67) (-3.93) (-3.47) ( 4.11) ( 2.83)
AS .007 -.000006 -.322 .182 – .274 .0046 2.03

( 2.04) ( -0.21) (-6.26) ( 2.83) ( 2.26)
Annual
BE -.036 .001245 -.274 .372 .065 – .0098 2.02

( -3.22) ( 2.96) (-1.40) ( 3.26) ( 0.53)
DE -.001 .000224 -.729 .424 – – .0125 1.61

( -0.05) ( 0.51) (-4.50) ( 3.27)
NO -.007 .000042 -.715 .381 – – .0099 1.28

( -0.37) ( 0.07) (-4.29) ( 2.68)
SW -.004 .000299 -.134 .274 .103 .364 .0072 2.08

( -0.36) ( 0.75) ( -0.82) ( 2.48) ( 0.75) ( 1.24)
IR -.020 .001236 -.411 .268 – – .0129 1.30

( -1.78) ( 2.25) (-3.02) ( 2.05)
SP -.085 .002402 -.103 .601 .378 – .0107 1.91

( -5.32) ( 5.40) ( -0.61) ( 3.91) ( 2.96)

output was used for the leads tests. The equation fails the stability test in 4
cases. The overall tests results for equation 13 are thus quite good.

6.15 Equation 14: L1: Labor Force—Men; Equation 15:
L2: Labor Force—Women

Equations 14 and 15 explain the labor force participation rates of men and
women, respectively. They are in log form and are similar to equations 5, 6,
and 7 in the US model. The explanatory variables include the real wage, the
labor constraint variable, a time trend, and the lagged dependent variable.

The labor constraint variable is significant in most cases in Tables 6.14a
and 6.15a, which provides support for the discouraged worker effect. There
is only very modest support for the real wage. When the real wage appeared
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Table 6.13b
Test Results for Equation 13

Lags RHO+ Leads Stability Sample
p-val p-val p-val AP (df)λ

Quarterly
CA .130 .787 .826 8.11 (6) 4.25 1966:1–1992:3
JA .650 .013 .045 2.08 (5) 3.57 1967:3–1992:3
AU .114 .648 .860 ∗8.86 (6) 2.21 1971:1–1991:2
GE .053 .043 .918 6.64 (6) 2.66 1969:1–1991:4
IT .627 .028 .093 0.61 (5) 1.98 1972:1–1991:4
ST .000 .022 .098 ∗17.19 (5) 2.17 1971:1–1991:4
UK .000 .823 – ∗10.66 (5) 3.92 1966:1–1992:3
FI .229 .013 .075 ∗8.48 (5) 1.00 1977:1–1991:4
AS .066 .469 .380 6.42 (5) 1.69 1971:1–1992:2
Annual
BE .973 .023 .274 1.50 (5) 1.00 1969–1990
DE .295 .371 .421 3.46 (4) 1.00 1969–1990
NO .002 .034 .543 0.75 (4) 1.00 1974–1990
SW .011 .775 .313 3.51 (6) 1.00 1969–1990
IR .000 .859 .725 5.27 (4) 1.00 1969–1990
SP .051 .393 .027 2.62 (5) 1.00 1969–1990

∗Significant at one the percent level.

in the equation, the log of the price level was added to the equation for one
of the tests to test the real wage restriction. The log of the price level was
significant (and thus the restriction rejected) in 2 of the 7 cases.

Equation 14 fails the lags test in 2 of the 14 cases and the RHO+ in 5 cases.
Equation 15 fails no lags tests out of 10 and 3 RHO+ tests. Both equations do
poorly in the stability test. Equation 14 fails the test in 11 of the 14 cases, and
equation 15 fails in 7 of 10.

6.16 The Trade Share Equations

As discussed in Chapter 3,αij is the fraction of countryi’s exports imported
by j , wherei runs from 1 to 44 andj runs from 1 to 45. The data onαij are
quarterly, with observations for mostij pairs beginning in 1960:1.

One would expectαij to depend on countryi’s export price relative to an
index of export prices of all the other countries. The empirical work consisted
of trying to estimate the effects of relative prices onαij . A separate equation
was estimated for eachij pair. The equation is the following:

αijt = βij1 + βij2αijt−1 + βij3(
PX$it∑44

k=1 αkitPX$kt

) + µijt

(t = 1, · · · , T ) (6.13)
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Table 6.14a
log(L1/POP1) = a1 + a2T + a3 log(L1/POP1)−1

+a4 log(W/PY) + a5Z

a1 a2 a3 a4 a5 ρ SE DW

Quarterly
CA -.252 -.000315 .764 .050 .097 – .0035 1.97

( -3.87) (-4.20) (11.69) ( 3.59) ( 3.34)
JA -.012 -.000097 .897 – .241 – .0028 2.21

( -1.69) (-2.81) (19.52) ( 2.29)
AU -.196 -.000559 .830 a .019 .142 – .0062 2.00

( -2.54) (-2.64) (12.68) ( 1.08) ( 1.48)
GE .003 0.000016 .972 – .038 .148 .0016 1.97

( 0.65) ( 1.05) (61.27) ( 2.01) ( 1.46)
IT -.063 -.000729 .578 – .087 – .0033 2.01

( -4.55) (-4.72) ( 6.50) ( 1.44)
ST -.005 -.000165 .868 – .109 – .0039 1.93

( -1.94) (-3.46) (25.43) ( 4.18)
UK .014 0.000001 .940 – .009 – .0029 1.21

( 1.27) ( 0.07) (19.96) ( 0.57)
FI -.206 -.000766 .044 – a .295 – .0051 1.69

( -8.06) (-8.56) ( 0.39) ( 5.56)
AS .045 0.000229 .843 – .096 – .0034 2.10

( 3.34) ( 2.99) (16.85) ( 3.46)
Annual
BE -.095 -.001298 .858 .014 .150 – .0045 1.37

( -0.74) ( -0.50) ( 3.15) ( 0.73) ( 1.89)
DE -.053 0.000098 .827 – – – .0077 1.87

( -1.99) ( 0.20) ( 6.64)
NO -.384 -.002777 .329 .052 .333 – .0035 2.47

( -5.46) (-7.31) ( 3.11) ( 3.94) ( 6.07)
SW -.148 -.003189 .352 – .595 – .0057 1.13

( -3.05) (-2.68) ( 1.58) ( 2.63)
SP -.029 -.004326 .618 – .064 – .0121 1.78

( -2.44) (-1.36) ( 2.53) ( 1.08)

aVariable lagged once.

PX$it is the price index of countryi’s exports, and
∑44

k=1 αkitPX$kt is an
index of all countries’ export prices, where the weight for a given countryk is
the share ofk’s exports toj in the total imports ofi. (In this summationk = i

is skipped.)
With i running from 1 to 44,j running from 1 to 45, and not counting

i = j , there are 1936(= 44×44)ij pairs. There are thus 1936 potential trade
share equations to estimate. In fact, only 1560 trade share equations were
estimated. Data did not exist for all pairs and all quarters, and if fewer than 26
observations were available for a given pair, the equation was not estimated
for that pair. A few other pairs were excluded because at least some of the
observations seemed extreme and likely suffering from measurement error.
Almost all of these cases were for the smaller countries.
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Table 6.14b
Test Results for Equation 14

Lags logPY RHO+ Stability Sample
p-val p-val p-val AP (df)λ

Quarterly
CA .745 .000 .001 ∗24.85 (5) 3.36 1968:1–1992:3
JA .038 – .007 4.13 (4) 3.57 1967:3–1992:3
AU .738 .292 .113 ∗24.58 (5) 2.21 1971:1–1991:2
GE .760 – .012 ∗12.50 (5) 2.66 1969:1–1991:4
IT .263 – .000 ∗20.21 (4) 1.98 1972:1–1991:4
ST .642 – .000 ∗23.57 (4) 2.17 1971:1–1991:4
UK .000 – .000 ∗22.31 (4) 4.25 1968:1–1992:3
FI .755 – .137 ∗11.60 (5) 1.00 1976:1–1991:4
AS .362 – .614 4.18 (4) 1.69 1971:1–1992:2
Annual
BE .513 .008 .713 ∗10.82 (5) 1.00 1971–1990
DE .771 – .255 2.28 (3) 1.00 1969–1990
NO .731 .015 .284 ∗13.11 (5) 1.00 1974–1990
SW .006 – .231 ∗7.88 (4) 1.00 1969–1990
SP .755 – .957 ∗8.36 (4) 1.00 1972–1990

∗Significant at the one percent level.

Each of the 1560 equations was estimated by ordinary least squares. The
main coefficient of interest isβij3, the coefficient of the relative price variable.
Of the 1560 estimates of this coefficient, 83.3 percent (1299) were of the
expected negative sign. 44.4 percent had the correct sign and a t-statistic
greater than two in absolute value, and 68.1 percent had the correct sign and
a t-statistic greater than one in absolute value. 3.2 percent had the wrong sign
and a t-statistic greater than two, and 7.5 percent had the wrong sign and a
t-statistic greater than one. The overall results are thus quite supportive of the
view that relative prices affect trade shares.

The average of the 1299 estimates ofβij3 that were of the right sign is
−.0132. βij3 measures the short run effect of a relative price change on the
trade share. The long run effect isβij3/(1−βij2), and the average of the 1299
values of this is−.0580.

The trade share equations with the wrong sign forβij3 were not used in
the solution of the model. The trade shares for theseij pairs were taken to be
exogenous.

It should be noted regarding the solution of the model that the predicted
values ofαijt , say,α̂ij t , do not obey the property that

∑44
i=1 α̂ij t = 1. Unless

this property is obeyed, the sum of total world exports will not equal the
sum of total world imports. For solution purposes eachα̂ij t was divided by∑44

i=1 α̂ij t = 1, and this adjusted figure was used as the predicted trade share.
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Table 6.15a
log(L2/POP2) = a1 + a2T + a3 log(L2/POP2)−1

+a4 log(W/PY) + a5Z

a1 a2 a3 a4 a5 ρ SE DW

Quarterly
JA -.053 .000067 .938 – – – .0081 2.28

( -2.61) ( 2.40) (34.89)
AU -.167 -.000157 .876 – .116 -.276 .0101 1.97

( -3.19) (-1.60) (20.72) ( 1.25) (-2.43)
IT -.909 .000988 .551 .065 .558 – .0111 1.81

( -3.81) ( 3.91) ( 5.69) ( 2.18) ( 2.16)
ST -.199 .000207 .779 – .249 – .0048 1.35

( -5.31) ( 5.06) (18.58) ( 5.23)
FI -.049 -.000015 .904 – .101 – .0046 2.47

( -1.60) ( -0.33) (18.97) ( 2.75)
AS -.150 .001040 .846 – .237 .144 .0079 1.97

( -2.80) ( 2.96) (16.22) ( 3.21) ( 1.17)
Annual
BE -.662 .002545 .701 .071 .019 -.492 .0031 2.46

( -5.05) ( 2.30) ( 7.96) ( 9.86) ( 0.40) (-2.50)
DE -.429 .003224 .689 .040 – – .0129 1.71

( -1.40) ( 1.20) ( 3.72) ( 0.69)
SW -.035 .000124 .918 – .712 – .0057 1.57

( -0.64) ( 0.14) (14.81) ( 3.41)
SP -1.467 .012422 – – .726 – .0207 1.77

( -74.12) (12.97) (10.41)

In other words, the values predicted by the equations in 6.13 were adjusted to
satisfy the requirement that the trade shares sum to one.

6.17 Additional Comments

The following are a few general remarks about the results in this chapter.

1. Of the equations explaining the components of GDP—M (equation 1),
C (equation 2),I (equation 3), andV 1 (equation 4)—equation 3 is by
far the weakest. It may be that the construction of the capital stock series
is too crude to allow good results to be obtained, or it may be that the
sample sizes are too small to allow the simultaneity issue to be handled
well.

2. The strong rejection of the change form of the price equation in Table
6.5b is an important result. As discussed in point 11 in Section 5.10,
this has important implications for the long run properties of the model.
The significance of the import price index in the price equations is also
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Table 6.15b
Test Results for Equation 15

Lags logPY RHO+ Stability Sample
p-val p-val p-val AP (df)λ

Quarterly
JA .095 – .242 ∗14.15 (3) 3.57 1967:3–1992:3
AU .410 – .168 ∗22.28 (5) 2.21 1971:1–1991:2
IT .645 .692 .000 ∗9.79 (5) 1.98 1972:1–1991:4
ST .025 – .000 ∗39.17 (4) 2.17 1971:1–1991:4
FI .156 – .214 ∗11.46 (5) 1.00 1976:1–1991:4
AS .548 – .501 ∗21.35 (5) 1.42 1971:1–1992:2
Annual
BE .167 .371 .243 3.09 (6) 1.00 1971–1990
DE .320 .253 .534 4.33 (4) 1.00 1969–1990
SW .420 – .000 ∗8.64 (4) 1.00 1969–1990
SP .131 – .888 4.64 (3) 1.00 1972–1990

∗Significant at the one percent level.

important. This shows how price levels in different countries affect each
other.

3. The results of estimating the demand for money equations in Table 6.6a
provide further support for the nominal adjustment hypothesis over the
real adjustment hypothesis. See also point 5 in Section 5.10.

4. The U.S. interest rate is significant in 11 of the interest rate reaction
functions in Table 6.7a. This is evidence that the Fed influences the
economies of other countries by influencing other countries’ interest
rates. It will be seen in Chapter 12 that this is an important link.

5. A key question for the exchange rate equations in Table 6.9a is whether
one can trust the inclusion of the relative interest rate variable in the
equations. The verdict is not yet in on this question.

6. The excess labor variable is significant in most of the equations in Table
6.13a, which adds further support to the theory that firms at times hoard
labor.

7. As was the case for the US model, the results support the use of nominal
interest rates over real interest rates. In very few cases is the inflation
expectations variable significant.

8. There is little support for the use of the led values and thus little support
for the rational expectations hypothesis. The led values are significant
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at the one percent level in only 18 of the 153 cases in which they were
tried.

9. The equations in general do well for the lags, T, and RHO+ tests. For
the lags test there are 45 failures out of 274 cases; for the T test there are
44 failures out of 217 cases; and for the RHO+ test there are 43 failures
out of 304 cases. These results suggest that the dynamic specification
of the equations is reasonably good. The results are not as good for
the stability test, where there are 105 failures out of 299 cases. More
observations are probably needed before much can be done about this
problem.


