What Have We Learned from Linked
Econometric Models?
A Comparison of Fiscal-policy Simulations*

As part of a larger study of international economic interde-
pendence — see Deardorff and Stern (1977) — we had occasion to
examine a number of simulations based upon vatious cconometric
models that link two or mote submodels of individual countries.
While we were initially impressed with these simulation efforts, it
was cvident that the models had by no means reached a consensus in
theit attempts to quantify economic interdependence. In the end, we
were able to do little more than provide a tabulation of their results
without drawing any firm conclusions. Rather than let the matter
test, we decided to take a further look at some of these simulation
results, with the objective of evaluating the contribution that they
have made to our understanding of the international economy,
Specifically, in this papet, we compare the linked simulation results
with a set of very simple calculations that we have made of the
international transmission effects of fiscal policy.

The subject of fiscal-policy transmission provides an ideal focus
for our purpose. First, every one of the linked models has been used
to study it, and on faitly comparable terms. To the extent that they
all ask the same questions, we can compare their answers.! Indeed

¥ We are indebted to the U.S, Department of Treasury for support in the
catly stages of this research. We have received helpful comments from John Hel-
liwell, Jan Kmenta, Edward Leamer, Douglas Putvis, Nicholas Qulton, Harold
Shapiro, and participants in seminars at University of Michigan and at the Institute
for International Economic Studies, Stockholm.

! Unfortunately, however, we cannot be sure that the assumptions made in all
of the simulations were identical, and, as we point out below, at least one of the
simulations used a different exogenous shock than the others. It would have been
preferable, for the comparisons we make here, if the model builders themselves
could have agreed beforehand on exactly whar their simulations were intended to
tepresent. One would want, for example, for all simulations to initiate the spending
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this seems to be the only issue that all of the model builders have
addressed in common. Second, the basic theoretical mechanism of
fiscal-policy transmission is well understood, at least under fixc.d
exchange rates.®> Thus, one can feel confident that the econometric
model builders share a common starting point for their efforts.

Qur own analysis proceeds as follows. In Section I, we provide a
brief explanation of the familiar mechanism of fiscal-policy trans-
mission. The mechanism will be interpreted so as ro motivate a
simple calculation of the transmission effect that will be used as a
basis for comparing results of the more complicated econometric
models. In Section II, each of the linked models is introduced and
the simulations based upon them are described. In Section III, the
linked-simulation results ate reproduced, alongside our own simpler
calculations, and the two are compared. In Section IV, we look
briefly at some of the price effects generated by the simulations.
And, in Section V, we conclude with an attempt to evaluate, in mote
general terms, the progress that has been made in the effort to
model the international macroeconomy.

Before proceeding, we should point out a limitation o.f out
analysis. To anticipate our findings, we conclude that the linked
econometric models, @5 2 groxzp, do not add appreciably to our
knowledge about fiscal-policy transmission beyond what is suggeste‘d
by our calculations uvsing a simple and relatively naive model. This
does no# mean that any one of the larger models might not in fact be
much more accurate than the naive model. It may be that the
builders of one of the models could argue convincingly that their
model is superior in comparison to others. Our analysis does not
provide the basis for such an argument. All we can suggest is that
some choice among the models may have to be made, since col-
lectively their contribution has been somewhat limited to date.

We should also acknowledge that our comparison of fiscal-policy
multipliers leaves open the question of whether the linked models
can provide useful information on othet issues. One could argue that

increase on the same date, since nonlinearities in rthe models make rcsultls depend on
the .initial position. Such coordinated simulations have been done with domestic
econometric models in the U.S., Canadg, and the UK We were un.fortungtcly not
in a position to attain such coordination among the linked-model simulations that
are the object of our present inquiry.

2 All of the simulations to be considered do assumne fixed exchange races.

o
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the usefulness of an econometric model lies in its ability to deal with
issues that cannot be addressed with simpler models. However, it is

beyond the scope of our paper to evaluate the models from this
petspective.

I. The Mechanism of Fiscal-Policy Transmission

Our purpose in this section is to provide a simple means of
calculating the effects of fiscal policy on incomes. This will be used
solely as a benchmark for comparing the results of the more elabo-
rate simulations, and, because of this, we derive out calculation from
the simplest of models. We do not try to capture any of the com-
plications that might arise from dynamic considerations or from
simultancous” interaction of several markets. Rather, we focus ex-
clusively on the two most fundamental implications of international
trade for the Keynesian theory of income determination, as deve-
loped in the classic works by Metzler (1942) and Machlup (1943).

The first implication was that the multiplier, relating income to
autonomous expenditure, would be smaller in an open economy
than in a closed economy due to the leakage of expenditure in the
form of imports. The second implication was that an increase in
expenditute in one country would stimulate income abroad as well as
at home, as increased imports would constitute an increase in de-
mand for the products of the expanding country’s trading partnets
and would thus initiate a multiplier expansion of their incomes as
well.

All of this has become such a standard part of received ma-
croeconomic doctrine that there is little need to elaborate it further
here. However, it is useful to lay out the simple model that yields
these results so as to specify our notation and the exact form of our
later calculations. Let Yi, Ci, Xi, and M; be, respectively, income,
consumption, exports, and imports of country 1, and let A? represent
all autonomous components of expenditure in country i, including
the level of government spending.

Then equilibrium in country i requires that

(1] Yi=CdY) + A + X - Mi(Ys)

where we have specified both consumption and imports as funcrions
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of income. Taking exports as exogenous and differentiating, this
fcads immediately to the following ‘‘own-country multiplier’” for
fiscal policy

dY; - 1
dAj 1=c¢i+mi

[2] Zi =

where ¢ and mi are, respectively, the marginal propensities to con-
sume and import of country i.- ,

The transmission effects of fiscal policy can also be found once
we note that one countty's imports are anothet’s exports, and that
expotts play exactly the same role in equation (1] as autonomous
expenditure. Thus the ‘‘cross-country multiplier’” relating the chan-

ge in income in any other country j to autonomous expenditure in

country i will be
dY; ay; dx;  dY: ‘
i= = = 7 mi Zi
[3] Zi=gar T a%, dvi dar | At

Thete, in writing ms, we ate breaking down country i’s marginal
propensity to import into sepatate propensities to impott from each
other country j. Thus, to get the effect of fiscal policy in country i on
income in country i, we first use country i's own multiplier to obtain
the cffect on its own income, then multiply by its propensity to
import from country j to get the change in j’s exports, and finally
multiply this by country j's own multiplier to get the change in its
Income.

While all of this is intuitively quite plausible, what we have
done is actually very naive since we have ignored several considera-
tions that should be taken into account in any tespectable mactroe-
conomic model. First, we have been internally inconsistent in de-
tiving equation [2] with exports as exogenous, cven though they
must rise when the change in foreign income indicated by equation
[3] occurs. In other words we have missed the essence of “‘foreign
repercussions’’, which are as familiar in basic textbooks as the
foreign-trade multiplier itself.

Even more seriously, we have omitted from the model all va-
riables, other than income, which could affect behavior and could
also tespond themselves to changes in income, expenditure, or intet-
national payments in ways that would alter the multipliers derived
above. Interest rates, for example, have been ignoted even though

N -
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they should affect investment and themselves chr;mgc with income
thFough the money market. Prices, both absolute levels and relative
prices among countries, have also been ignored in spite of their
importance for net trade and their tendency to respond on the
supply side of the economy. And finally, capital flows and exchange
rates are absent from the model, in spite of recent developments
both in the theoretical literature and in the real world that indicate
their importance.

. But our purpose was not to construct a theoretically sophis-
ticated model of the transmission process. Rather, we wished merely
to capture the most elementary features of chat process in order to
construct a measure of fiscal-policy transmission that could be easily
calculated. In this respect, the expressions in equations [2] and 13]
serve admirably.

Iq order to calculate the multipliers, only one additional as-
sumption is needed, which is that all marginal propensities may be
approximated by their cortesponding average propensities. With that
assumprtion, the results become

[2] Zo= —
Yi—Ci+Mi
and
, M
[31] Zi = 7 v Zi

where M are the total imports of country i from countty j.

One final modification is necessary before we proceed. It has
b_ccome customary in analyzing international transmission via simula-
tion to report results in percentage rather than absolute form. What
has come to be called an “‘elasticity mulciplier” relates the per-
centage change of income in one country to the change in expen-
diture 4s a percent of income in another. Thus we will compute

dYi/Y; _ Y
das’ys Y,
While to call this an clasticity is to use the term rather loosely, this

formulation i i i i i
o auo? is much easier to intetpret as it normalizes for country
€. :

[4] Ej = Zi

The naive model just presented is a static model. It predicts
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changes in variables, such as income, without saying anything about
how long it will take for those changes to occur. Implicitly, the
changes require that enough time elapse for income to adjust to
goods-market equilibrium, but that not enough time elapse for
changes in prices, wages, and various stocks (capital, wealth, etc.) to
be significant, Since it is unlikely that these two requirements can be
satisfied at the same time, this underscores the naivete of the model,
One would hope that the simulation results can shed more light on
the timing of the effect of expenditure shocks on income.

Readers of earlier versions of this paper have noted this ti-
melessness of the static model, as well as many other of its li-
mitations, and have suggested that we complicate the calculations in
a variety of ways to make them more realistic.’ We have not done so
because, as will be seen shortly, the naive model already yields results
that are representative of the econometric simulations. In this con-
text, it is the very naivete of our model that serves as the basis of
comparison with the simulations. Thus, if the simulations do not
provide answers that are systematically different from those given by
the naive model, in spite of all of its obvious flaws, then the
contribution of the simulations to our understanding will not be
altogether clear.

Il. Linked Econometric Simulations

Calculations of both own- and cross-country elasticity multi-
pliers based on the results of fiscal-policy simulations have been
reported in the literature for several linked econometric models.
These models differ considerably in terms of the countries that they
include, so that comparison of results for all possible country com-

? The following are some of the suggestions we received: [1] matginal pro-
pensities to import and consume should be estimated by simple regressions, rather
than assuming them equal to the corresponding average propensities; [2] the multi-
pliers should be derived from a full a-country model taking all foreign repercussions
into account; [3] dynamic multipliers should be derived that account for the effects
of income on spending in successive periods; [4] investment should be consideted as
depending on changes in income, thus building an acceleraror mechanism into the
model; and [5] a price equation should be added to the model. All of these
suggestions, if followed conscientiously, would lead to a model just about as
complicated as the linked model with which it is to be compared. It is not clear what
that comparison would then tell us.

&)
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binations is impossible. But there is ponetheless enough overlap
among the models for some meaningful comparisons to be made,
The models differ also in 2 number of other ways that we will now
note briefly 4

Project LINK

The system developed by Project LINK covers the entire world
by combining separate national models for many countties and re-
gional models for groups of countties. Since most of these models
existed prior to their incorporation in LINK, there are differences
among them arising from vatying definitions of autonomous expen-
ditures and from problems in modeling monetaty feedbacks. As a
result, elasticity multipliers calculated from LINK simulations are not
entirely comparable. Still, the LINK system provides a more com-
prehensive set of such multipliers than would be possible with a
more limited model. And the differences among its component

‘models presumably also reflect a most intensive modeling effort in at

least the major countties that are included. Simulations of “‘income
shocks’’ — which appear to be analogous to the changes in au-
tonomous expenditure discussed here —— have been done with the
LINK system and are reported in Hickman (1974) and in Hickman
and Schieicher (1978).

The Mint-METEOR Model

The Mini-METEOR model, like Project LINK, covers the whole
world. But it includes a smaller number of submodels as a result of
aggregating countries into regions to a greater extent than is done in
the LINK system. In addition, it has the important feature that its
component models share a common structure. It has been used to
simulate the effects of autonomous expenditure changes, and resulis.
are reported in elasticity-multiplier form by the Centraal Planbureau
(1975).

1 More complete descriptior} of the models can be found in Dearpore and
STERN (1977), as well, of course, a5 in the individual original sources.
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DESMOS

The DESMQS model encompasses only the countries of the
European Community. Like the mini-METEOR maodel, it imposes a
uniform structure on each countty. However, the differences in coun-
try coverage may be a soutce of disagreement between the two
models. Elasticity multipliers have again been calculated from DE-
SMOS simulations for five of the major EC countries that were also
covered in the LINK and mini-METEQOR simulations already men-
tioned. They are reported by Waelbroeck and Dramais (1974).

COMET

The COMET model also covers only the European Community.
While simulations of fiscal-policy transmission are not available in
published form, one simulation reported in Barten et al. (1976)
seems to be relevant, This involved an exogenous increase by 10 per
cent in German investment in fixed assets from 1973 onward. Since,
in the short run, investment plays the same theoretical role as any
other component of demand, we include the results for the first year
of the simulation with the other results to be presented here. Longer-
run resules are also available but are not presented here since the
effects of investment on capital accumulation must surely distin-
guish it from fiscal policy after more than a year or so.> Elasticity
multipliers were not teported for the COMET simulation. We there-
fore used the 1973 values of German gross domestic product and
gross fixed capiral formation to convert the reposted results to elas-

ticity-multiplier form.

The Linked RDX2 and MPS Models

The final linked model we consider combines the well-known
RDX2 and MPS models of Canada and the U.S. While the country
coverage is limited and does not overlap at all with several of the
meodels discussed eatlier, this model is nonetheless noteworthy for its
relatively advanced treatment of monetary influences, capital flows,

5 Bven in the short run, investment is not exactly comparable to fiscal policy,
inasmuch as the two categories of expenditure have different import components.
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apd exclgange rates. Helliwell (1974) has teported the results of
fxsFal-pol1cy simulations in both countries under a variety of assil .
ptions. Of these, the most approptiate for our comparison with t?]l-
results of other models seem to be the simulations under fixecrlj
exchange rates with “‘migration and capital flows suppressed’’ . These

are the assumptions made implicitly i imici
tly in the more primiti
ve
of the other models.¢ et

Hl. Comparison of Results

' In Table 1, we present elasticity multipliers for the effect of
fiscal pol}cy on income in and between each of eight countries. All ((J)f
the centries, in cach cell of the table represent the effect of ;1 fiscal
ﬁiiiinzlfi]hsiot;],c countty listed on the left on income of the country

. 'I'he ‘flrst entty in each cell, enclosed in parentheses to dis-
tunguish it from the others, is our own calculation from the naj
model of equations [2], [37], and [4.7 These are then followed er
separate columns within each cell, by the elasticity multipliers ,ob
tam‘ed from the various linked €conometric simulations mention d
carlier. We report these results, where available for the first sc
cond, third, and fifth years of the simulations. ? ,The names of, t}f -
models are tepresented by initials at the top of the table. )

The greatest ovetlap among the models occurred for the five EC
countries appearing in the upper left portion of the table. The reader
may therefore wish to direct the most attention to this part of th
table, at least initially. Here most of the country pairs are rcprc:

6 Helliwell’s- simulations also dij
' iffer from the others in assumi i
‘ E umin
comiraction tather than expansion. This may make a difference in ig ° fflscal
nonlinearity of the modeis, view o the
. o

gross do?nwnt-lcountgy mu[ljt{u])hers were calculated first from (2] using 1973 data on

estie product [Yi], private final consumption di i i
ports of goods and services {Mi] as repor i ol oo (G, and im.

: : i potted in current local i i
Nations (1974). Bilateral im ij Hinding the fracnoed

. potts, Mij, were calculated by first findi i
D g , , ng the fr
f:ic:c 50;::1%};3 SC gnl()frts )cm;mg from each other country, based on gl975 di:tzoélosf
975). This fraction was the Iti ,l' i )
found cattior 0 {1979). 0 multplied by total imports, M;
\ sult used to calculate Zi from e i i " the
quation [3']. Finall

:1325;1 currerfllcy dat2 on GDP were converted to U.S, dollars usirEg]1975ap};ri{t>3?

age exchange rates taken from IMF (1977) and the results used for the elastici
caleulation in equarion [4]. ety

8 The fourth year of the simulation i i
) St ¥ [
of the fifth year for the RDX2-MPS simulationipmmd 7 sauate brackers in the place
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i
INTERNATIONAL ELASTICITY MULTIPLIERS ! ?&OME. A COMPARISON OF NAIVE MODEL
{in parcnthesis), LINK (L), MINI-METEOR (lienis’ (), COMET (C), AND RDX2-MPS (R) Tanis 1
{Percentage income change of country in row indug, ;. percentage income change of countty in column).
Country Year Belgium France Germany Traly UK, Japan Canada u.s.
L M D L M D L M D Cl L D I, M D L L R L M R
Belgium,........ (1171 (.237) (.268) (.057) (.053) (009} (.005) (.098)
e 1 .10 1.01 141 .08 .28 .13 18 .38 16 -39 .03 .05 03 .10 .04 01 .02 05 .23
2 .08 95 .07 .31 .35 43 .04 .05 A7 02 02 .09 46
3 .86 1.39 .08 .15 66 .28 .05 .10 .05 .07 .02 .02 15
5 .85 67 -85 .34 1.66
France - ..o oovs (.032) (1.722) (.096) (057 {.031) .007) {.004) (.034)
rabee 1 01 .05 01 | 1,21 178 146 08 16 .08 18 02 .04 .01 .06 .02 .00 .01 .02 .12
2 .01 .06 1.19 116 16 .29 .03 .02 .12 01 01 .04 30
3 .01 03 | 122 1.61 21 14 04 .08 .02 .03 .01 .01 .06
5 13 2.76 75 .36 1.49
Getmany........ (026} €y (1.494) (.047) (.027) {.009) (.005) (.067)
crmany N ol .85 03| .04 a4 07| 98 17 125 1y g2 05 02 .07 02 01 02 .04 19
2 01 .06 .05 .23 1.38  1.06 .03 .03 .15 01 .03 08 43
3 02 03 | .06 09 | 120 1.56 .03 .09 04 .04 02 03 .14
5 13 - 59 2.48 38 1.81
Ttaly ..., {.011) {.088) (.127) (1.699) .029) {.007) (.00%) (072)
1 .01 .02 01 07 .11 03 |, .19 17 .08 2| 1.30 1.69 .03 .05 02 .01 .03 .08 15
2 .02 .04 .08 .18 .42 -27 1.51 .06 A1 02 .05 17 34
3 .02 .02 a1 .08 .81 .16 1.80 2.37 .08 .04 .03 .06 .31
5 08 45 .62 .28 1,38
UK. . v, {.015) (.034) (.034) Lo17) (1.574) (.013) Lo1n (.098)
1 01 .02 .01 .04 .07 .03 10 09 -04 O 03 .03 1.24 1.55 1.19 .02 .05 .08 .19
2 02 .04 .05 .15 .25 .20 .06 1.69 1.23 .04 .09 .21 .45
3 .02 .01 .04 .04 .53 .08 .08 .03 1.51 1.29 .06 .08 35
5 .09 42 54 2.33 1.83
Japan........... .00 {.005) (011 {.003) (.008) {1.689) (.008) (.118)
1 .00 01 .01 .03 .04 .04 0 .01 .03 1.18 .02 13 .22
2 01 .02 .01 06 .09 09 02 .03 .07 1.50 .05 .27 .45
3 0l .00 .18 03 .03 1.50 .04 A0
5 05 .23 31 ' 22 1,79
Canada ......... {.003) {.009) (.015) (.009) (.042) (.046) (1.498) {.646)
1 .00 .01 .02 .03 03 -04 02 .03 08 .02 115 31 65
2 01 .03 01 .08 .10 .13 02 .06 .16 .04 1.15 94 36 1.29 .08
3 .00 00 .35 .03 .03 .04 .79 .86 '
5 08 .35 .48 .44 [—.03] 4.19 (.04}
USiiiiinininn. {.002) (011} (.015) {.008) (013 (.029) (.052) (2.236)
1 00 01 .01 .04 .04 05 1 .01 04 .02 .08 1.18 2,42
2 01 .03 .02 .09 11 13 203 .04 .11 .04 .12 .04 1.87 2.86 2.02
3 01 o0l .26 05 .05 .06 .13 2,58
5 A1 .49 .G6 .49 [.02] 8.33 [.94]
Sources: Adapted from HICKMAN (1974, pp. 211-13}, CENTRAAL PLANBUREAU (1973, p. 33), WaELmRopck and DraMais (19
9. 315), BARTEN ef /. (1976, p. 104}, and HELLIWELL (1974, pp. 273-4).
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sented in three, and sometimes four, separate simulations, so that
there is 2 good deal of evidence to be compared. We have also
included the less abundant results for Japan, Canada, and the U.S.
due to the importance of these countries.

Finally, one should notice the substantial difference between
the diagonal and off-diagonal cells of the table. The diagonal cells
contain own-country multipliers and ate therefore substantially larger
than the cross-country elasticity multipliers in the off-diagonal cells.

Having reported all of these results, we must consider how to
interpret them. In the absence of formal statistical criteria for as-
sessing the information content of such an array of estimates, we had
to confine ourselves to a more casual inspection of the table itself.
We first sought to determine whether the simulations gave us a
distinctly different set of answers than our naive calculation. Here, at
least for the impact effects reported as the first year of each si-
mulation, the answer is negative. To see why, we have tabulated in
Table 2 the number of cases in which the naive estimate lies outside
of the range of the simulation estimates, higher or lower, and the
number of cases, where instead, the naive estimate lics between the
extremes of the simulation estimates. This is done separately for each
petiod of simulation. In addition, we distinguish the results in-
volving only EC members from those involving at least one non-EC
member, and we tabulate own and cross-country multipliers separa-
tely.?

It is evident from the upper part of Table 2 that, for all
categories compared in the first year of simulation, well over half of
the cases included simulation estimates that spanned the naive es-
timate. This tendency is strongest for the cross-county multipliers
within the EC, whete 16 of a possible 20 naive estimates fall in
between the simulation extremes while the remaining 4 are split

evenly between lowest and highest. For comparisons involving non-
EC countries, the naive estimate falls between the simulation ex-
tremes in a majority of cases, though now all of the remaining cases
lie on the low side of the comparison. It is not clear to us why the EC
and non-EC results should differ, except perhaps for a slight ten-

9 We should note that these results are not perfectly accurate, due w the
rounding of the reported  econometric estimates to two decimal places. We carried
out own calculations out to three decimal places in order to reduce the number of

ties in these comparisons.
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TABLE 2

SUMMARY OF TABLE 1 COMPARING NAIVE AND SIMULATION ESTIMATES

(Eclls of Cells of 'l'aEIe 1in
Year Cé)untrics Muli- 'I:vl;:chl which naive estimate is:
overed plicts more ————
than 1
estimare Lowest Between Highest
1 Intra-EC Own 5 3= 60%| 2= 40%
Cross 20 2=10% [16= 80% | 2= 10%
Total 25 2= 8% |19= 76% | 4=16%
Non-lntra-EC Own 1 1= 100%
Cross 19 8=42% 1= 538%
Total 20 8= 40% |12= 60%
All Own 6
4= 67| 2= 9
Cross 39 10=26% (27~ 69%| 2= 32‘;/2
Total 45 10=22% (31 = 69% | 4 = 9%
2 Intra-EC Own 4
1= 25% =
%I‘OSS 16 9=36% | 7= 449 2T
‘otal 20 9=45% | 8= 40%| 3= 15%
Non-Intra-EC Own 2
1= 0% =
Cross 19 17=89% | 2= il% 1= 0%
Total 21 17=81% | 3 = 14% | 1= 5%
All Own G
2= 13 =
Cross 35 26= 4% | 9= 2232 =67
‘Total 41 260=63% (Ll = 27% | 4= i0%
3 Intra-EC Own 3 1= 2
o =20% | 2= 40%| 2=
(= Al Cross 20 11 = 55% | 6= 30% §= ‘112"0.»12
Total 25 12=48% | 8= 32% | 5= 20%

dency of the DESMOS model, which includes only the EC, to
produce smaller estimates than the other models. ‘
'As We move on to the later years of the simulations, our con-
clusion with respect to the naive estimates no longer stands out as
clearly. This is because the linked models give some cvidence of
systematic dynamic response to fiscal policy that our naive static
mgdel cannot capture. Thus, while there are numerous exceptions to
this pattern in Table 1, there does seem to be 2 tendency for the
elasticity multipliers to grow over time. This is most evident for the
cross-country cells, where the naive calculation yvields the lowest
estimate in the majority of cases in the second and third years. But
the reader can see by inspecting Table 1 that even this pattern is far
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DESMOS (D), METEOR (M), AND LINK (L) PATTERNj
(Percentage price change of country in columy

Source: Adapted from CENTRAAL PLANBUREAU (1073, p. 35) and WariBroEck and DRAMAIS {1974, p. 3106).

from uniform. There ate many cases in which the multipliers fail to
grow with time or show cyclical behavior. And there is far from
petfect agreement among the models as to which these cases are.

For what it is worth, one difference among the models does
seem to stand out, which is that the LINK and DESMOS models
typically gencrate lower elasticity estimates than the mini-METEOR
and COMFET models. This difference accounts for much of the
variance around the naive estimates. Thus, if one could somehow
ignore either of these pairs of modecls, the comparison of the re-
maining models to the naive estimates would be somewhat more
favorable to the former. However, such a choice of models would
have been required defore the present tesults were observed in order
for such comparisons to be meaningful.

So far the main conclusion seems to be that the linked-multi-
country-multipliers tend to become larger over time. However, if we

Country Year Getmany Belgium
D M L D M L

GEMMANY. . .o vne e rmes 1 (112 —0.08 1.10 0.02 —0.01 —=0.02
3 0.63 2,38 0.10 —0.29
5 0.69 0.36

Belgium ... 1 0.00 —=0.00 0.02 | 0.11 —~0.04 0.07
3 0.01 0.03 0.43 0.09
5 0.04 0.19

France ... ..o oov i 1 0.01 —0.00 .05 0.03 —0.01 =0.01
3 0.03 0.08 0.08 0.03
3 0.18 0.27

Ttaly. ... 1 0.00 0.03 0.01 0.00
3 0,02 0.09 0.03 —=0.01

United Kingdom .. ......... 1 0.00 0.00 0.02 0.01 0.00 0.01
3 0.01 0.11 0.04 —0.01
3 0.14 0.18

pr
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TABLE 3

OF PRICE INTERDEPENDENCE: A COMPARISON
induced pet unit percentage income shock of country in row)

France ] Ttaly United Kingdom
D M L D L D M L
0.05 —0.00 0.01 0.01 —0.03 0.00 0.00 0.02
0.06 .. 0.10 -0.14 0.00 0.03 -0.05
0.25 0.22 '
0.02 -0.00 0,00 0.00 0.00 0.00 0,00 0,00
0.02 0.00 0.01 0.00 0.01 0.00
0.05 0.04
0.87 ~0.08 —0,08 0.01 —0.01 0.00 0.00 —0.01
0.87 -1.73 0.03 0.04 0.02 0.02
0.76 0.17
0.02 0.00 0.32 0.08 0.00 ~0.01
0.03 —0.01 1.29 0.38 0.02 0.01
0.01 0.00 0.00 0.00 ~0.01 0.08 -0.07 —0.36
0.01 0.01 0.01 0.01 0.95 0.63
0.14 .64 '

consider the evidence from the RDX2-MPS simulations, which
appear in the lower corner of Table 1, it appears that both the own
and cross-country miltipliers become smaller over time. These multi-
pliers also show the most marked departure from our naive cal-
culations, being noticeably smaller even before the decline over time
takes place. While the RDX2 and MPS models ate of coursc.limited
in their country coverage, these models are considerably more so-
phisticated than the multicounity models in a number of respects.
Although greater sophistication doues not necessarily mean more ac-
curacy, the differences in the simulation results are certainly
noteworthy.

10 This evidence is included in the tabulation of Table 2 for non-intra-EC
cases, but involves such 2 small number of cells that it has little effect on the results.
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IV. Effects on Prices

In addition to the results displayed in Table 1, all of which
concern the #ncome effects of fiscal policies, the simulations have all
generated results for prices as well. By focusing only on the income
multipliers, we have perhaps not done full justice to the model
builflers. For here, one would think the econometric models must be
an imptovement over our naive model which does not contain pricr;s
at all. Nor can we readily moedify our simple model to permit
calculations of price effects. It would. be easy enough to add an
aggregate supply curve, but there is no obvious way to estimate its
slope. , _
A selection of the price results from three of the linked models
is presented in Table 3. One very notable feature of these results is
the large number of negative entties that appear in the table. Th(‘:se
tend to appear in the first vear of a simulation, though negative
entries occasionally appear in the third year as well. Such negative
price effects appatently stem from the initial effect of i'ncrcascd
demand upon productivity, which is said to be charactcristlc of the
mini-METEOR model as well as some of the national models in-
cluded in the LINK system.

Interesting as this effect may be, it is clear from Table 3 that the
models do not agree on its importance. Thus, while the econometric
models can tell us that fiscal policy will cause prices to change, the
models ate scmewhat ambiguous as to the direction of change.

V. Qualifications and Conclusions

Let us retutn to the question with which we began this paper:
what have we learned from the linked econometric models? ¥rom
the evidence presented hete, the contributions of the linked-multi-
countty models seem to be rather limited. When we compal{cd the
elasticity-multiplier estimates obtained from those models with the
results of a naive calculation, we found the former to be spread
remarkably evenly atound the latter if we consider only first—yf:at
simulation results. Thete was somewhat greater agreement regarding
the 8ynamic characteristics of these multipliers, which is that they
become larger over time. But this conclusion was not borne out by
the simulations done with the linked RDX2-MPS models. Finally,
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the results reported for transmission effects on prices disagreed no-
ticeably even as to direction.

It would be an interesting next step to investigate the divergen-
ce of results that we have noted. One possibility would be to subject
the various linked models to some coordinated package of simulation
experiments. An attempt could then be made to pinpoint the re-
asons for the divergences as stemming from differences in the theo-
retical and/or empirical specification of individual models, Until this
is done, our results suggest an appropriate degree of caution in using
the linked simulations based upon the existing models,

As work on the linked models proceeds, the model buildets will
obviously seek to correct the more important theoretical deficiencies
of their models. We have alteady noted the careful modeling of
monetary phenomena in the RDX2-MPS model and the apparent
effect of these phenomena on the simulation tesults, While not
reported here, the RDX2-MPS results were modified still further
when migration, capital flows, and exchange-rate flexibility were
taken into account.!* In all of these areas, the larger linked models
could benefit from further work, and efforts are no doubt being
made accordingly.'?

However, it is no accident that the economically most so-
phisticated linked model looked at here covers only two countries,
Canada and the U.S. It will not be easy to model economic linkages
among many countries in capital and exchange martkets in addition
to the linkage already done for trade. Indeed, one might argue that
the approaches taken to international linked modeling may well have
been misdirected. In this regard, is it really desirable to approach
international modeling by first building large econometric models of
individual countries, and then linking the models together in what-
ever ways are feasible? Perhaps a better research strategy would be to
have the models focused upon the complete set of international
interactions from the start, adding individual country detail only as it
becomes necessary to provide an adequate representation of country
behavior. Such an approach has been suggested by Fair (1979), who
also provides the beginning of such a model. While this approach

W See Heruweit (1974, pp. 259-60, 273-74).

2 A promising recent development is the multicountry model being con-
structed by the Quantitative Studies Section of the Federal Reserve, reported in
Berner er 4f. (1977). The model includes both trade and capital flows among five
countries and determines exchange rates endogenously.
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Lot might sacrifice a certain amount of accuracy at the country level, the
improvement in terms of modeling internationzl interactions could
more than compensate for this loss of accuracy.

University of Michigan
A.V, DearDORFE - R. M. STERN
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