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by

Ray C. Fair**

I. Introduction

A model of the world economy 1s developed and analyzed in this
paper. The approach taken here differs from the two basic approaches
that have been followed in previous work in the development of world
economic models, One basic approach is to conmstruct a two-country
model of the world that 1s simple enough to be analyzed by standard ana-
lytic techniques. Examples of this approach are the studies of Mundell
[6, Appendix to Chapter 18], Swoboda and Dornbusch [7], Allen [1], Hender-
son [5], and Dormbusch [3]. This approach is noneconometric in the sense
that none of the equations in the models are estimated on the basis of
actual data. The other basic approach is to link econometric models of
different countries together into one large model of the world economy,
where the resulting world model is then analyzed by means of simulation
techniques. The main example of this approach is, of course, Project
LINK [2].

Although the models developed under the first approach are rela-
tively easy to analyze, their limitations are fairly obvious, They are

too small to incorporate all of the main features of an economy, and none
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of them are empirically grounded. The problem with the approach of Project
LINK, on the other hand, is one of feasibility. It is, for example, an
enormous task to link the financial sectors of the individual econometric
models together, and Project LINK has not yet donme this. One of the key
limitations of the current LINK model is the treatment of capital movements
as exoéenous. The model is not yet a complete model of the world economy;
it is still primarily a trade model.

The approach taken here in the construction of a world economic
model is somewhere in between the two previous approaches. It is an
attempt to overcome many of the limitations of the first approach without
at the same time sacrificing the feasibility of developing a complete
model. This approach is as follows. I first began with my recent 84-
equation econometric model of the U.S. economy [4]. I then assumed that
the rest of the world (ROW)} could be represented with slight modifica~
tions by the same 84-equation model. Combining these two models and add-
ing a few extra equations that were necessary to close the overall model
resulted in a 180-equation model of the world., This world model is thus
partly empirically grounded and partly not. The U.S. part of the model
is completely grounded, but the ROW part is completely made up., The
ROW part of the model is empirically realistic only to the extent to
which the economy of the rest of the world can be realistically approxi-
mated by a model of the U.S. economy.

An important feature of the U.S. model is that all flows of funds
among the sectors are accounted for, including the flows of funds between
the domestic sectors and the foreign sector. This feature lg retained
when the U.S. and ROW models are combined, which means that all inter-

nat fonal capital movements are accounted for. A trade deficit of the U.S.,



for example, results in the increase in at least one asset of the rest
of the world., The model 1s complete in the sense that it accounts for
flows of both goods and capital.

The model is used to examine the effects of U.5. monetary and fiscal
policy actions on the world economy in four different regimes. The re-
gimes are: (1) zero capital mobility and a fixed exchange rate (denoted
at (0,R) ), (2) perfect capital mobility and a fixed exchange rate (de-
noted as (=,R) ), (3) zero capital mobility and a flexible exchange
rate (denoted as (0,e) ), and (4) perfect capital mobility and a flexible
exchange rate (denoted as (¢,e) ). The questions examined here are thus
standard ones in international economics, questions that have previously
been examined by use of the models developed under the first approach.

The results of analyzing the model are presented and discussed in
Section IV. The important conclusions of this analysis are summarized
in Section V. Given that the model is only half empirically grounded,
an important question is how the results in Section_IV should be inter-
preted. Are the qualitative and quantitative properties of the model
in a given regime good approximations to the actual properties of the
world economy in that regime? Although it is obviously not possible to
provide a definitive answer to this question, it does seem to me that the
properties of the present model are more likely to be good approximations
in this regard than are the properties of the models developed under the
first approach. When the results of analyzing the present model differ
from the results of analyzing these other models, I would argue that the
present results are more to be trusted. The present model also has the

advantage of allowing more detailed answers to be given to specific policy



questions. Given that ProjectLINK has not advanced to the point where {t
has been able to analyze the kinds of questions conaidered in Section IV,
it thus seems to me that the results in Section IV are of some interest
and may have made some contribution toward improving our understanding
of the actual properties of the world economy.

It is, needless to say, difficult to explain a 180-equation model
in one paper, especially in a paper short enough to be acceptable to a
professional journal. I have adopted the following strategy in explaining
the model. 1In the next section a 17-equation model is presented that cap-
tures the essence of the complete model with respect to the treatment of
the financial variables. This model is called Model T (T for tiny). It
shows clearly the links between the saving of each sector and the changes
in the sector's asset and liability varigbles. The complete model, called
Model A (A for actualj, is then briefly discussed in Section III. Only
a few equations of Model A are presented in Section III, these being the
ones that are most important for the discugsion in Section IV.

The U.S. part of Model A (and thus also the ROW part) is described
in detail in [4]., Although the results in Section IV are likely to be
better understood if [4] (in particular Chapter 9 in [4]) has been read,

I have tried to write this paper without assuming this. A detailed dis-
cussion of the construction of Model A and a list of all of the equations
in the model are presented in an appendix to this paper, which is avail-
able from the author upon request. The discussion in the appendix assumes
that [4] has already been read., Inthe main text of the paper I have tried to
mention all of the properties of the model that are relevant for under-
standing the results in Section IV. I may not, however, have been com-

pletely successful at this. Any puzzlement that the reader may have



regarding the results in Section IV and the general structure of Model A
can either be blamed on me for failing to provide an adequate explanation
or on the reader for failing to read [4] and the appendix to this paper

first.

IT. Model T

Model T is presented in Table 1. It consists of 17 equations.
There are two sectors (private and govermment) and two securities (money
and bonds) per country. Equations (1)-(4) determine the savings of the
sectors. These four equations represent most of the equations in a typi-
cal macroeconometric model. It is unnecessary for purposes of this sec-
tion to specify the variables that influence the saving of each sector,
but these variables would include such obviocus ones as prices, wage rates,
interest rates, beginning-of-period assets and liabilities, goverrmment
policy variables, the exchange rate, and expectations (somehow measured)
of future values of various variables. Since a payment by one sector is
a corresponding receipt to some other sector, the savings of all of the
sectors sum to zero, as noted in Table 1, Payments between the two coun-
tries include payments for goods and services, interest payments, and
tranafer payments.

Equation (5) is a demand-for-money equation for country 1, and
equation (7) equates the supply of money to the demand for money in country
1. Equations (6) and (8) are similar equations for country 2. It is
again unnecessary for purposes of this section to specify the variables
that explain the demand for money in each country; they may include for

each country both interest rates as well as other variables.



TABLE 1. Model T

Two Countries: 1 and 2
Two Sectors per Country: Private (P) and Govermment (G)
Two Securities per Country: Money (M) and Bonds (B)

Notation in Alphabetic Order (subscript t refers to period t , stocks
are end-of-period stocks):

BG,, = value of bonds 1ssued by the government of country 1,
denominated in the currency of country 1 (i =1, 2)

BP{t = value of the bonds of country j held by the private sector
of country i, denominated in the currency of country {
(i=1] 2; =1, 2)

e, = exchange rate, price of country 2's currency in terms of
country 1's currency

MGit = gmount of money issued by the government of country 1

(i =1, 2)
MPit = gmount of money held by the private sector of country 1
(i=1, 2)
R,, = reserves of country 1, denominated in some fixed unit
it
1=1, 2)
LI interest rate on the bonds of country i (i =1, 2)
SGit = ggving of the government of country i , denominated in
the currency of country i (i =1, 2)
SP.t = saving of the private sector of country i, denominated
. in the currency of comtry i (L =1, 2)
z, = price of a unit of reserves in terms of country 1's currency

(assumed to remain unchanged over time)

Equations of Model T:

1. SPlt = fl(...)
[The saving of each sector is a function of a
number of variables. These four equations stand
? for most of the equations in a typical macro-
econometric model. The savings of all sectors

t-I—et(SPzt-!-SGzt) =0, }

2- SGlt = fz(oou

)
3. SB,, = £4(...)
)

sum to zero: SPlt-i-SG1

4. SGzt = fé(ooo



TABLE 1 (continued)

10-

11.

12,

13.

14,

15.

16.

17.

Notes:

1)

ii)

iii)

MPlt - fs(oon)
[Demand -for-money equations in the two countries,.]

M.Pzt = fﬁ(-ou)
= MP
MG1t M 1t [Demand for money equals the supply of money in
_ the two countries.])
MGZt = MPZt
0= 8P, - (BPl -pp} ) - (MP, -MP )-e (BPZ -pp2 A Equati
1t 1t "t 1t-1 1t My ? " e (BPy ~BPy ;) | [Equations

linking the

saving of each
sector to the

> changes in itg

<
]

G+ (BG "BGy, 1)+ (MG MGy, ) -2 (R, -R, )

_ _ 2 .2 _ - _1 T 1

0= SP2t (BP2t BPZt-l) (MP2t MPZt-l) et(BP2t BPZt-l) financial
z assets and

_ } . I PR ligbilities.]
0= $Gy * (BGZt BGZt-lH (MGZI: MGZt-l) e (th RZt-l) J
BG = BPl + BP1

1t 1t 2t [Value of bonds issued by the government of

2 2 each country equals the value of bonds held

BG2t = BP2t + BP1t by the private sectors.]

R [No change in total world reserves.]

2t " Rpeeq = "Ry "Ry )

[In the cases of zero and perfect capital mobility
these equations drop out. 1In the zero mobility case
2 1
. both BP1t and BP2t
BP, = f,(...) and in the perfect mobility case one of the two must
2t 8
be taken to be exogenous.]

BP%t = f7(oo-)
must be taken to be exogenous,

Because the savings of all sectors sum to zero, one of the 17 equa-
tions is redundant. There are thus 16 independent equations in the
general case and 14 independent equations in the cases of zero and
perfect capital mobility.

In the case of perfect capital mobility there is only one interest
rate (r1t =T, always).

If BGlt and BG2t

assumed, then the endogenocus variables in the model are as follows:

are taken to be exogenous, as is generally



TABLE 1 (continued)

General case (16 independent equations): SPi., 8

G SP
1 1t i 2t 3

SGZt ’ MPlt ? MPZt ? MGlt ? MG2t ? Bplt s BPye BPZt ?
1
P2t s th s Ty r Top s and either th or e .

Zero capital mobility case (14 independent equations): Same as in

the general case except that BP

it and BP}Zt are excluded

from the list of endogenous variables.

Perfect capital mobility case (14 independent equations): Same

as in the general case except that either BPft or BP%t is
excluded from the list of endogenous variables and rlt = r2t .

iv) The following assumptions are implicit in the model:

a)
b)

c)
d)

e)

No labor mobility.

The sectors of country 1 do not hold any currency of country

2 and vice versa.

The government of country 1 does not hold any bonds of coun-
try 2 and vice versa.

Money in each country takes the form of currency, not demand
deposits.

Bonds are one-period securitles (since capital gains and losses
on bonds due to interest rate changes are ignored).



Equations (9)-(12) link the saving of each sector to the changes
in its assets and liabilitles, Equations (10) and (12) are sometimes
called government budget constraints. Equation (10), for example, states
that any nonzero level of saving of the government of country 1 (SGlt #0)

must result in country 1 in the change in bonds outstanding (BG in

1t) 3

the money supply (MG in reserves (R or in some combination

lt) 4 lt) ?

of the three. For simplicity it is assumed that the sectors of country

1 do not hold any currency of country 2 and vice versa, that the govern-
ment of country 1 does not hold any bonds of country 2 and vice versa, that
money in each country takes the form of currency,1 and that bonds are one-
period securities (so that capital gains and losses on bonds due to in-
terest rate changes can be ignored). It is also assumed that z, » the
price of a unit of reserves in terms of country l's currency, does not
change over time. The existence of equations (9)-(12) in the model means
that all flows of funds are accounted for,

Equations (13) and (l14) equate the supply of bonds from the two
governments to the demand for bonds from the two private sectors. The
private sectors are assumed to be net creditors with respect to the govern-
ments. Equation (15) states that the change in reserves for country 2
is minus the change in reserves for country l: no change in total world

regerves.

1It would be easy to modify Model T to include demand deposits as well
as currency in the money supply. Model A does include both,

21f country 2 were assumed to hold the currency of country 1 (or vice

versa), then the currency of country 1 could be taken to be the inter-

national reserve currency (or vice versa). In this case it would not

be necessary to postulate the existence of R, , R, , and z_ in
1t 2t t

the model.
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Equation (16) determines country 1's holdings of country 2's bonds
(BPft) » and equation (17) determines country 2's holdings of country
1's bonds (BPét) . Consider BP%t first, The three financial assets
of the private sector of country 1 are its holdings of the bonds of the
government of country 1 (BPit) , 1its holdings of money (Mrlt) , and
its holdings of the bonds of the government of country 2 (BPit) « Equa-
tion (9) links the change in these three assets to the saving of the pri-
vate sector of country 1 (SPlt) + Given the asset values of the previous

period and the current exchange rate and given three of the four values

1 2
of BP], » MPlt s BP1t s and SP1t » the other value is determined
by equation (9). SP1t is determined by equation (1) and MPlt is de-
termined by equation (5), which thus leaves either BP}t or BPft to be

determined by some other equation., Equation (16) is this other equation.
It should be thought of as reflecting the decision of the private sector
of country 1 regarding the allocation of its non-money assets between the
bonds of the two countries. It is agailn unnecessary for purposes of this
section to specify the exact set of variables that influence this decision,
although two obvious variables that are likely to be important are the
difference between the interest rates in the two countries and, since

the bonds are one-periocd securities, expectations (somehow measured) of
next period's exchange rate. Equation (17) is a similar equation for
country 2 and reflects the decision of the private sector of country 2
regarding the allocation of its non-money assets between the bonds of

the two countries.

1
and BP2t must be

2
In the case of zero capital mobility BP1t

taken to be exogenous. Their values can be considered to be equal either

to zero or to values that existed before capital was restricted from moving
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between the two countries. 1In this case equations (16) and (17) drop
out of the model.

If there are no restrictions on capital movements, if exchange-
rate expectatlons are static, and if the private sectors are indifferent
between which bonds they hold as long as the expected rates of return
are equal, there will be only one world interest rate (r1t =T,
This case will be called the case of perfect capital mobility.3 In this

always).

case equations (16) and (17) drop out, since the private sectors are now
indifferent as to how they allocate their non-meoney assets between the
two types of bonds.‘ It is also not possible in this case to determine
both BP%t and BP;t . The model is underidentified with respect to

these two varilables, and one of them must be taken to be exogenous.4

3If exchange-rate expectations are not static, but instead the exchange
rate is expected (by everyome} to change by P, Percent in period t ,

then Tie will equal r2t+ o if there are no restrictions on capital

movements and if the private sectors are indifferent between which bonds
they hold as long as the expected rates of return are equal. For purposes
of this section it is unnecessary to consider the case in which N is
not zero. :

4This indeterminancy is analogous to the indeterminancy that arises in,
say, a two~consumer, two-firm model in which the two consumers are indif-
ferent between the goods produced by the two firms. It is not possible
in this model to determine the allocation of the two goods between the
two consumers. To see this, let Xy denote the supply of the good of

firm 1 (i=1, 2) , let yi denote the total demand for goods of con-
sumer i (1 =1, 2) , let xi denote the consumption of the good of

firm 1 by consumer j (1 =1, 2 ; j=1, 2) , and let p denote the
(one) price of the goods. Consider the following model:

(1) and (2) X, = £, 20), (=1, 2),
(3) and (4) yi = gi(p, H-) > (i = 1) 2) ]
(5) y, =% + %y,

(footnote 4 continued
on the next page)
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This completes the discussion of Model T. Because the savings of
all sectors sum to zero, one of the equations in the model is redundant.
There are thus 16 independent equations in the general case and 14 inde-
pendent equations in the cases of zero and perfect capital mobility.

The endogenous variables in each case are listed in the notes to Table 1.
If the exchange rate (et) is taken to be endogenous in the model, then

reserves (th) are exogenous, and vice versa.

III. Model A

Model A is similar in form to Model T, only much larger. In Model
A there are four sectors (household, firm, financial, and government) and
five securities (demand deposits and currency, bank reéerves, bank borrow-
ing, gold and SDRs, and an "all other" category) per country. The model
consists of 180 equations, one of which is redundant. In combining the
two 84-~equation models in the construction of Model A, care had to be taken
to insure that the sum of the savings of the eight sectors was zero. In
other words, care had to be taken to insure that each payment by the U.S.
to the ROW got counted as a receipt by the ROW from the U.§., and

vice versa. Data on a few extra variables had to be collected in the

2 2
6) Yo = ¥ + Xy

1 2
(7) X)X+ %

1 2
{8) Xy = X, + Xy

Equations (1) and (2) are supply equations, equations (3) and (4) are
demand equations, and equations (5)-(8) are definitions., This model con-

1

sists of 8 equations and 9 unknowns: X9 Xy ¥y Yy x} y Xy,

xi ) xg , and p . It is thus not possible to determine the allocation
of the two goods between the two consumers. One of the x{ variables has
to be taken as given.
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process of constructing the model, For example, for the U.S. model in
[4] only data on the net holdings (assets minus liabilities) of the "all
other" category of securities of the foreign sector had to be collected,
whereas for Model A data on the assets and liabilities of the foreign
sector had to be collected separately.

The equations in Model A that are important for the digcussion
in the next section are presented in Table 3. All the variables that
are referred to in the rest of this paper are defined in Table 2, The
following is a brief discussion of Table 3. Equation (1) determines the
real values of U.,S. imports. The real per capita value of imports
(IMlt/POPlt) is a function of the price of imports lagged two quarters
(PIMlt-Z) , of the price of domestically produced goods lagged one quarter
(Px1t~l) , and of the real per capita value of domestically produced
goods (X1t/P°P1t) . The estimate of the coefficient of log let-l
is about 3.8 times larger in absolute value than the estimate of the coef-
ficient of log PIMlt-Z , which means that the real value of imports
is estimated to be more responsive to the price of domestically produced
goods-than it is to the price of imports. The best results in terms of
goodness of fit for this equation were obtained by lagging the price of
imports two quarters and the price of domestically produced goods one
quarter., Equation (4) in Table 3 determines the real value of ROW im-
ports; it is the same as equation (1) except for the use of ROW variables
instead of U.S, variables.

Two important features of equations (1) and (4) are the larger
estimated response to the price of domestically produced goods than to the
price of imports and the use of nonzero lag lengths for the two price

variables. 1In order to see how sensitive the results of analyzing the
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TABLE 2. The Variables in Model A Referred to in This Paper

Subscript t denotes variable for quarter t . All flow variables are
at quarterly rates. i =1 for U.,5, and i =2 for ROW . Nominal U.S.
variables are in billions of dollars, and nominal ROW variables are in
billions of ROW currency. See Table 2-1 in [4] for a more complete
description of the U.S. variables.

2
B1t = total value (in ROW currency) of U.S. holdings of ROW securi-
ties (not counting ROW demand deposits and currency)
1

B2t = total value (in dollars) of ROW holdings of U.S. securities
(not counting U.S. demand deposaits and currency)

BORR, = commercial bank borrowing at federal reserve banks of country 1

it
BRit = bank reserves of country 1
CURRit = yvalue of the currency of country 1 outstanding less the value

of the demand deposits of country i held by the government
sector of country 1

DISGit = discrepancy of the government sector of country i

DISRjt = discrepancy of the foreign sector of country 1

e, = exchange rate, dollar value of ROW currency
EX:¢ = real value of the exports of country i
IMit = real value of the imports of country 1
M%t = total value (in ROW currency) of U.S. holdings of ROW demand

deposits and currency

M;t = total value (in dollars) of ROW holdings of U.5. demand de-

posits and currency

MGft = value (in ROW currency) of ROW demand deposits and currency
held by the U,S, government sector

M.G;t = value (in dollare) of U.S. demand deposits and currency held
by the ROW government sector

PEXit = price of the exports of country i in the currency of country 1{

PIMit = price of the imports of country 1 in the currency of country 1§

POPit = total population 16 and over of country 1

PX,, = price of domestically produced goods of country i in the cur=~

rency of country 1
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TABLE 2 (continued)

Rit = value (in dollars) of gold and SDRs.of the government sector of
country i

RBILLit = three-month bill rate of country i in percentage points
SAVit = total saving of country i

SA,VGit = gaving of the government sector of country i

TRP1 = value (in dollars) of net transfer payments from the U.S, to
t
the ROW
TRPZt = value (In ROW currency) of net transfer payments from the
U,S. to the ROW
VBGit = value of securities outstanding of the government sector of
country i
Xip = real value of the sales of domestically produced goods of
country i
XGit = real value of the purchases of goods of the govermment sector
of country 1 '
Yit = real value of output of country 1
z, = dollar price of a unit of reserves (equals one for all t )
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TABLE 3. Some of the Equations of Model A
M
1. 10856?1: = -1,60-0,426 log Pmlt-2+ 1.62 log let-l
X [real value of U.S.
+1.17 log 1t + strike dummies imports]
POP1
t
[dollar price of U.S.
2., log let % 0.0795 log Pmlt + other terms domestically produced
goods}
N [dollar price of U.S.
3., log PEX1t = log leti-an exogenous term exports]
M
2t
4, log POPz = 1,60 -0.,426 log PIMZt-—2+ 1.6210g Pth-l [real value of ROW
t th imports]
+1.17 log + strike dummies
POP2
t
{price of ROW domes-
5. log Px2t & 00,0795 log Pm2t+ other terms tically produced goods

10.

11.

12.

log PExzt = log sz::"' an exogenous term
PIM1t = etPEX2t
PIM = J;PEX

2t e 1t

t

EXje = g,
EXpe = Ty
TRP =-1‘TRP

2t e, 1t
SA.Vlt = PExltExlt -TRPlt-PIMltIMlt

in ROW cusrency]

[price of ROW exports
in ROW currencyl]

[dollar price of U.S.
imports]

{price of ROW imports
in ROW currency]

[real value of U.S.
exports])

[real value of ROW
exports]

[value of net transfer
payments from the U.S$.
to the ROW in ROW currencyl

(total saving of U.S.
in dollaras]



TABLE 3 (continued)

17

SAV,, = PEX, EX, +TRP, -PIM, IM,

13.
14. 0 = SAVG, + (VBG, -VBG, )+ (CURR  ~CURR , )
+ (BR “BRy, ;) - (BORth-BORth_l)

2 .2 i
-e MGy MC), ;) -z Ry -R), ) - DISG,
15. 0 = SAVG,, + (VBG,,~VBG,, ) )+ (CURR,, ~CURR,, _,)

- (BORR,, “BORR, _.)

1 Zt
'E;(MGZt MGy, 1) e 2t

*(BRy “BRy 1)

16. Ry "Ry 3= "Ry Rypy)
11 1 .1
17. 0 = SAV; + (By "By, 1)+ O My )

2 2
Zy (th Rie-1

2
(By1~Byp.q) e (Hlt 1e-1) "

+—DISth

Rpg.p) = DISGy,

)

[total saving of ROW
in ROW currency}

[U.S. government bud-
get constraint in
dollars]

[ROW government bud-
get constraint in ROW

currency]

[no change in total
world reserves]

[equation relating the

total saving of the U.S.
to the changes inthe rele-
vant asset and liability

variables]
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model are to these two features, an alternative pair of import equations

was used for some of the simulation runs. This pair is:

1t 1t strike
1)* lopg ————m— = ~]1 ,60~1. 1 . . ) "N
(1) og POPlt 1.60 ~1.00 log P]:M.lt-i-l 001log Px1t+1 17 log P0P1t+d les ’
M X
2t 2t atrike
4 ! = - - - . . - e———
@) log 70P 1.60 ~1,0010g PIM2t+ 1.00 log PX2t+ 1.17 log TOP +d fes °

2t 2t

For this pair, the coefficients of the two price variables are equal in
absolute value and the lag lengths are zero.

The results of analyzing the model may be particularly sensitive
to the use of equations (1l)' and (4)' instead of equations (1) and (4)
in the flexible exchange rate regimes. Given the price lags in equations
(1) and (4), any change in the price of imports of a country in a quarter,
due, say, to a change in the exchange rate, has no direct effect on the
real value of imports of the country in that quarter. The direct effect
does not begin until two quarters later. When equations (1)' and (4)' are
used instead, however, there is an immediate direct effect. The initial
response of the system to a given policy change may thus be quite different
in the two cases. Although the data for the U.S. indicate, from the work
in [4], that there are price lags in the import equation, it is still of
some interest to see what the response of the system would be if there
were not.

Equation (2) in Table 3 states that the price of domestically pro-
duced goods is a function, among other things, of the price of imports.
A 1.0 percent increase in the price of imports, for example, results ap-
proximately in a 0.0795 percent increase in the price of domestically

produced goods in the current period, other things being equal, Equation
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(2) is only approximate because of the treatment of the various price

deflators in the model. PIM1t affects another price deflator, which

in turn affects let . For present purposes, however, it is sufficient

to note that PIMlt affects let in approximately the way indicated

in equation (2). Equation (5) is a similar equation for the ROW .
Equation (3) links the price of exports to the price of domesti-

cally produced goods. The ratic of PEXlt to let is taken to be exo-

genous in the model, which is what equation (3) says. Equation (6) is a
similar equation for the ROW .

Equation (7) links the price of U.S. imports in dollars (PIM1t)

to the price of ROW exports in ROW currency (PEX e ig the

Zt) A
exchange rate, the dollar price of ROW currency.5 Equation (8) links

the price of ROW imports in ROW currency (PIMZt) to the price of

U.S. exports in dollars (PFEX Equation (9) links U.S. exports to

1t) )
ROW imports, and equation (10) links ROW exports to U.S. imports.

Equation (11) links net transfer payments from the U,S., to the ROW 1in
ROW currency to the same thing in deollars.

Equation (12) defines the saving of the U.S. in dollars (SAVlt) .

SAV is analogous to SPlt-l-SGlt in Table 2 for Model T, although for

1t

Model A it is the sum of the savings of four sectors rather than two.

In equation (12), PEXltEX is the value of payments from the ROW

it
to the U,S5., and TRP1t+-PIM1tIM1t is the value of payments from the U.S.

5Since the 84-equation model of the ROW is the same as the U.S5. model,
it is also in units of dollars. e, is thus always equal to one in the

fixed exchange rate regimes. Inthe flexible exchange rate regimes e, of course,

changes, which means that the ROW currency is then no longer the dollar.
In the rest of this paper the U.S. currency will be referred to as the
dollar and the ROW currency will be referred to as merely the ROW cur-
rency.
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to the ROW. Interest payments are included in these items. Equation

(13) is a similar equation for the ROW . By definitionm, SAVlt-I-etSszt

Equation (14) 1s the U,S. government budget constraint in dollars.
It is analogous to equation (10) in Table 2 for Model T. 1In equation

(l4), VBG is the value of U.S. government securities outstanding,

1t

CURR is the value of U.S. currency outstanding less the value of U.S.

1t

demand deposits of the U.S. govermment, BR is the value of U,S. bank

1t

reserves, BORR1t is the value of U.S. commercial bank borrowing from

2
the U.S. federal reserve banks, MGlt is the value of ROW currency and

demand deposits held by the U.S5. govermment, Rt is the value of gold

ard SDR holdings of the U.S. government,6 and DISG1t is a discrepancy
variable that is needed to make the national income data consistent with
the flow of funds data. Equation (14) states that any nonzero level of

saving of the U.8§. government (SA,VGlt # 0) must result in the change

in at least one other varigble in the equation. In the model, VBG

1t ?
2
CURR,. , MG, , 2z , and DISG  are always taken to be exogenous,
and SAVG, , BR, , and BORR, are always taken to be endogenous.
e, and th alternate between being endogenous and exogenous,

Equation (15) is the ROW govermment budget constraint in ROW

=0,

currency. It is analogous to equation (12) in Table 2 for Model T. Equa-

tion (16) states that there is no change in total world reserves., It is

6The data on the gold and SDR holdings of the U.5. government are in dol-
lars, Z, s the dollar price of th , 1s thus always equal to one in

the model. The data that were collected for R are net of increases

1t
in the world's gold stock and the world's stock of SDRs. Equation (16)
in Table 3 is thus consistent with the data. The model could be modified
to incorporate changes in the world's supply of reserves, This would,
however, have 1ittle effect on the properties of the model.
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analogous to equation (15) in Table 2 for Model T.

Equation (17) is derived from a number of equations in Model A.
It links the total saving 6f the U.S, to changes in the appropriate asset
and liability variables. Bét
is the total value of U.,S, holdings of ROW securi-

is the total value of ROW holdings of

2
U.S. securities; B1t

ties; Mét is the total value of ROW holdings of U.S. currency and

demand deposgits; Mz is the total value of U.S. holdings of ROW cur-

1t

rency and demand deposits; R is, as before, the value of gold and SDR

1t

holdings of the U.5. government; and DISR is a discrepancy variable

1t

like DISG in equation (14). Equation (17) is analogous to the sum

1t
of equations (9) and (10) in Table 1 for Model T. 1In the case of zero
capital mobility, B;t and Bft in equation (17) are exogenous. In the
case of perfect capital mobility one of these two variables must be taken
to be exogenous, and for the results in the next section Bét was the
one taken to be exogenous. In the case of perfect capital mobility the
bill rates in the two countries (RBILLlt and RBILLZt) are always equal
to each other.,

The following experiments were performed for the results in the

next section. Consgider first the (0,R) regime (zero capital mobility

and a fixed exchange rate). 1In this regime B1

2
2¢ Blt’ and e, are exo-

genous and R is endogenous. Model A was first simulated under the

1t
assumptions of this regime using the historical values of all of the exo-
genous variables.7 The simulation was dynamic and began in 19711, a quarter

at or near the bottom of a U.S. contraction. The length of the prediction

7This includes Bit and B;t . In other words, historical values of
these two variables were used when the variables were exogenous, as opposed

to, say, values of zero.
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period was ten quarters. The predicted values of the endogenous variables
from this simulation were recorded, A second simulation was then run in
which the real value of goods purchased by the U.S. government (XGI) vas
decreased each quarter by an amount necessary to correspond to a 1.25
billion dollar decrease in U,8. government expenditures on goods each
quarter. {This is a 5.0 billion dollar decrease at an annuval rate. The
flow variables in Model A are at quarterly rates.) The predicted values
of the endogenous variables from this simulation were then compared to

the predicted values from the base simulation to see the effects of the
decrease in XG1 .

of U.S. government securities outstanding (VBGI) was Increased each

Finally, a third simulation was run in which the value

quarter by 1,25 billion dollars, and the predicted values from this simu-
lation were compared to the predicted values from the base simulation.
This procedure was repeated for the other three regimes. In the

© R) regime (perfect capital mobility and a fixed exchange rate) Bl
(% 2t

and e, are exogenous and Bit and th are endogenous; in the (0,e)
1 2

regime (zero capital mobility and a flexible exchange rate) th ’ Blt ’

and th are exogenous and et is endogenous; and in the (%,e) regime

(perfect capital mobility and a flexible exchange rate) Bét and th
are exogenous and B%t and e, are endogenous. The above experiments
were also carried out for each regime using the alternative pair of import
equations discussed above. There were thus eight sets of experiments
altogether, each set corresponding to a different base simulation.

When xGl was decreased for the experiments, no other exogenous
variable in the model was changed., This means from equation (14) in Table

3 that any increase in the saving of the U.S. government that results from

this action must result in either a change in U.S. bank reserves, in U.S,
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bank borrowing from the U.S, federal reserve banks, in U.S. reserves (if
th is endogenous), in the exchange rate (if e, is endogenous), or in
some combination of the relevant three. Both a decrease in XGl and

an increase VBG, mean that the U,S. government is taking funds out of

1
the system.

It should be noted that in most macroeconometric models a variable
like VBGl cannot be taken to be a direct policy variable of the govern-
ment because the models are not closed with respect to the flows of funds
in the system. Instead, these models must assume that the government has
direct control over something like nonborrowed reserves. It is unneces-~
sary to do this in the present case, however, because all flows of funds
are accounted for. 1In fact, had the U.S. model in [4] not been closed
with respect to the flows of funds, it would not have been possible to
construct a model like Model A that accounts for all international capital
movements .

No results are presented in the next section for regimes in which
capital mobility is neither zero nor perfect, although results for these
regimes were obtained in this study. In these regimes equations like (16)
and (17) in Table 1 for Model T have to be specified, and for the work
with Model A, equations determining Bft and B;t were specified in which
each variable was assumed to be a function of the difference between the
U.S. and ROW bill rates. Different pairs of equations were specified
corresponding to different assumptions about the responsiveness of the
two variables to the interest rate difference. Each pair of equations
was added to Model A and the policy experiments performed., These results
were, as expected, somewhere between the results for the cases of zero

and perfect capital mobility. The greater was the assumed responsiveness
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to the interest rate difference, the closer were the results to the results
for the case of perfect capital mobility., Since none of the equations
determining Bft and Bét were empirically grounded and since the in
between results contained no surprises, it seemed best not to take up
space in the next section presenting these results,

The following are a few more comments on Model A. First, it should
be noted that while interest payments are included in the payments between
the two countries, no equations for them are specified. This means that
interest payments between the two countries are exogenous in the model,
These payments could have been made endogenous by taking, for example,
the value of interest payments from the U.S. to the ROW in quarter ¢t
to be RBILthB;t . The problem with this term, however, is that B;t
is an aggregate of a number of different kinds of securities, some long
term and some short term, and RBILL1t is not the appropriate interest
rate for all of these securities. The term is thus not exactly the
value of interest payments from the U.S. to the ROW . Because of this
problem, the decision was made just to treat the interest payments between
the two countries as exogenous. This treatment is not likely to have an
important effect on the properties of the model,

There are two demand-for-money equations per country in Model A4,
one for the household sector of the country and one for the firm sector
of the country. The demand for money of the U.S. household sector is a
function of its income and of the U.S. bill rate, and the demand for money
of the U.S. firm sector is a function of its sales and of the U.S. bill
rate. 'Money" in this case means U,S. demand deposits and currency.

The U.S. household and firm sectors also hold some foreign demand deposits

and currency, but these holdings are taken to be exogenous in the model.
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Likewise, the ROW holdings of U.S. demand deposits and currency are taken
to be exogenous. The demand for ROW money of the ROW household sector
is a function of its income and of the ROW bill rate, and the demand for
ROW money of the ROW firm sector is a function of its sales and of the ROW
b1ill rate.

" In the model U.S. (ROW) bank reserves are linked to U.S. (ROW)
demand deposits, and U.S. (ROW) bank borrowing from the monetary authori-
ties is a function of the difference between the U.S. (ROW) bill rate and
the U.S. (ROW) discount rate. The discount rates, which by construction
are the pame in both countries, are taken to be exogenous. The money
supplies in both countries are, of course, endogenous. The key exogenous
monetary policy variables are the supplies of government securities out-~
standing ( VBG1 and VBG2 ) « It should be emphasized that when the
U.5. policy variables were changed for the results in the next section,
the ROW policy variables were not. Historical values of VBG2 y for
example, were used for all of the experiments.

There are no direct effects of exchange-~rate expectations on the
decision variables of the various sectors in Model A. An attempt has
been made in the model to capture expectational effects through the in-
clusion of lagged variables as explanatory variables in many of the equa~-
tions, but no attempt has been made to be any more specific with respect

to exchange-rate expectations. The main variables for which exchange-rate
2 1
Ble S

In the regimes of zero capital mobility these two variables are exogenous,

expectations are likely to be Important are, of course, and B
so that not accounting in an explicit way for exchange-rate expectations
is not likely to be very serious. This is also true in the fixed exchange
rate regimes. Therefore, the only regime in which this omission may be

important is the (=,e) regime. The implicit assumption for this regime
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is that exchange-rate expectations are static, because otherwise it
would not be the case that RBILth = RBILL,, always. An attempt
could have been made in this study to estimate exchange-rate expectations
in some way and then adjust the relationship between the two bill rates
accordingly (see footnote 3). It seemed unlikely, however, that this
would make much difference to the basic results for this regime, and so
no attempt of this sort was undertaken here.

Two important features of the model in [4], in addition to the
fact that it accounts for all flows of funds in the system, are that it
is based on solid microeconomic foundations and it accounts explicitly
for disequilibrium effects. Although these two features have an important
effect on the properties of the model, space limitations preyent any dis-
cussion of them here. These and other features of the model cause it to
have a number of asymmetrical properties. The effects of various govern-
ment policy actions, for example, differ depending on the state of the
economy at the time the actions are made. The absolute values of the
effects also differ depending on whether the actions are expansionary or
contractionary, The results presented in the next section are for con-
tractionary government actions in a contraction. Although the results
would differ somewhat for expansionary government actions and for actions
done in an expansion, the asymmetrical properties of the model are not
¢o severe as to change the basic conclusions reached here. The asymmetri-

cal properties of the U.S. model are examined in Chapter 9 in [4].
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IV. The Results
The results of the eight sets of experiments are presented in Table
4, Each number in Table 4 is the difference between the predicted value
of a variable after the change and the predicted value of the variable
in the relevant base simulation. The first eight columns in the table
are for the palr of import equations presented in Table 3, and the second
eight columns are for the alternative pair. Columns 1-4 and 9-12 corres-
pond to the change in XG, in each of the four regimes, and columns 5-8
and 13-16 correspond to the change in VBGl in each of the four regimes.
Results for the first three quarters for 20 variables are presented in
the table. The rest of this section is a discussion of the results in
Table 4. An attempt has been made in what follows to provide enough dis-
cussion of the results in each of the sixteen columns to make the rest
of the results in each column fairly self explanatory.
Consider column 1 in Table 4 first, and consider also the results
for quarter t . The decrease in XG1t in this (O,R) regime caused a
decrease in output in both countries (Y1t and Y2t) and an increase
and RBILL

in the interest rates in both countries (RBILL The

Zt) *

bill rates increased in this case because the decrease 1In XGlt took

1t

funds out of the system. Bank reserves fell in both countries (Bth

and BR In the model the bill rate has, other things being equal,

2¢)
a positive effect on the price level in each country, and in the present
case the increase in the bill rates resulted in the price levels being
higher in both countries (PEX,, and PEth) . The decrease in XGy,
thus led to an initial increase in the price levels because of the higher
bill rates that resulted from the decrease in XGIt . The levels of
PEXlt and PEX2t
for PExl and PEX2 can be interpreted roughly as percentage points,

are approximately 1.0, so that the numbers in Table &
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TABLE 4, The Results of Sixteen Experiments

Price Lags in Import Equations

XGl Decrease ‘ VBG1 Increase
1 2 3 4 5 6 7 8
Change in: (OJR) (=,R) (an) (“53) (O:R) (=R) (0,e) (GEe)

Y t -1 -31 -1 021 —1057 -0089 -0062 -0-37 _0078 0|26
t+1]-2,17 -1.96 -2.90 -1,08 -1.28 ~0.76 -1.,71 0.58
t+2 _2.37 "2 n25 -3 051 "'l .15 "'Onga' -0-62 -1 039 0.41

RBILL1 t 0.63 0.43 1.07 0.47 1.90 1.12 2.23 1.18
t+1 -0103 0.04 0.21 0.04 "'0125 -0108 "0-36 "'0.08
t+2 "0 -66 _0 ua'l _0.60 -0-43 -1 013 -0069 -1'47 -0 -73

lOO'PEXl t 0.193 0.104 0.436 -0,203 | 0.478 0.260 0.631 -0.368
t+l1] 0,085 0.065 0.430 -0.580 | 0.160 0,131 0.339 -0.742
t+2 "O -049 “0.038 00486 -01886 0.001 0.015 0.159 -0 '867

t+1} 0.038 0.079 1,742 -5.119 | 0.055 0,129 0.515 -4.847

IM t "0112 -0 n].]- -0.15 ”0.08 -0.06 -OIOB -0.07 0.02
t+1(-0.15 -0.14 ~0.17 -0.12 0,03 -0.02 -0.04 -0.01
t+21-0.17 -0,17 -0.29 -0.01 -0.04 -0.03 -0.10 0.27

t+1 [-0,09 0.09 -0.28 -0.12 ~0.99 -0.,53 -1.15 -0.56
t+2 -0020 -0010 -0.44 -0 -22 "0 065 "’0 043 -0 .84 -0.45

AV, t 0.15 0.11 0.03 0.54 0.11 0.00 0.03 0.87
t+l| 0.16 0.14 0.06 0.66 0.04 0.00 0,03 0.51
t+2 | 0,16 0.16 0.10 0.21 0.02 0.00 0.04 0.56

BORR, t 0,23 0,15 0.38 0.16 0.67 0.39 0.79 0.42
t+11-0.01 0.02 0.08 0,02 -0.08 -0,03 -0,13 -0,03
t+21-0.24 -0.15 -0.,21 -0,16 ~0.41 -0,25 -0.52 -0,26

BR t "0.29 -0.16 "’0 043 -0c17 "0.60 ‘0.30 -0.68 _0031
t+1 -O .27 -0.21 -0.45 -0019 -0.33 ‘0.20 "'0'44 -0 .17
t+2 -0015 "'0.16 -0 .3"‘ -0011 0.02 '0-00 _0.00 0.%

Bf t O.D "0021 0-0 0.56 0.0 -0-61 0.0 0.97
t+1 O-O _0125 0.0 1-43 0-0 -0'61 0.0 1.67
t+2 0.0 "0-20 0.0 1.85 0.0 _0060 0.0 1.23

Rl t 0.15 0.32 0.0 0.0 0.11 0.61 0.0 0.0
t+1] 0.31 0.50 0,0 0.0 0,15 0.61 0.0 0.0
t+2| 0.47 0.61 0.0 0.0 0.16 0.60 0.0 0.0

et 0.0 0.0 0.0150 -0.0375] 0,0 0.0 0,0100 -0,0750
t+1| 0.0 0.0 0,0175 -0,0475 | 0.0 0.0 0,0050 -0,0475
t+2 0 .0 000 0.0300 -0 .0425 0 -0 0-0 0-0100 "0 -0275
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Price Lags in Import Equations

XGl Decrease VBG1 Increase

1 2 3 4 5 6 7 8
Change in: (0,R)  (=R) . (0,e) (=e) | (O,R) (=R) (0,e) (=e)
Y2 t "0-19 -0.27 0005 -0.59 -0015 -0036 0.01 "'1.03

t+1 "0-36 -0056 0-40 _1049 -0024 -0075 0.12 “2.19

t+2 "'0-41 -0-58 0.72 -1069 ‘0.20 -0.59 0.18 -1'68

RBII;Lz t 0.15 0043 -0038 0047 0.19 1-12 -0.17 1.18
t+l| 0,03 0,04 ~0.16 0.04 |-0.01 -0.08 -0,03 -0,08
t+2|-0.13 -0,41 -0.26 ~0.43 -0,18 -0,69 -0.12 -0.73
IOOOPEX2 t 0.040 0.109 -0.182 0.429 | 0,070 0.256 -0.078 0,907
t+l] 0.038 0.079 -0.365 0.728 | 0,055 0.129 -0.089 1.014
t+2; 0.001 -0,008 -0.557 0.846 | 0,016 0.014 -0.173 0.904
t+1| 0.08 0,065 -1,514 5.573 [ 0.160 0,131 -0.235 5.403
t+2|-0.049 -0,038 -2,980 4,609 | 0,001 0,015 -1.015 2.634

mz t -0.02 -0003 0.00 -0'% -0001 -0004 0.00 -0.10
t+11-0.02 -0.03 0.01 -0.06 ~0,01 -0.02 -0.00 -0,03
t+2|-0.04 -0.04 0.06 -0.21 ~0.03 -0.03 0,03 -0.35

SAVGZ t -0106 "'0-03 -0023 0-30 0.01 0509 "0.11 0.75
t+1 -0-18 "0-32 -0009 "0-12 -0.12 "'0-52 0.02 -0-51

t+2 "0.25 -0.38 -0-04 -0|27 '0012 "0-41 -0.05 _0.&2

BORR, t 0.05 0,15 -0,13 0.16 0.07 ¢.39 -0,06 0.42
t+1 0.01 0-02 -0-07 0.02 -0000 "0.03 -Ocol -0-02
t+2|-0,05 -0,15 -0.09  -0.16 -0.07 -0.25 -0,04 -0,26

BRZ t -0'04 "'0;14 0'09 ‘0.15 -Olos "'0-31 0-04 -0033
t+l -0.05 -0.13 0.23 -0|17 -0.04 -0.20 0.% -0l26

t+2 -0.03 -0.02 0.24 -0.08 0.00 '0.00 0-07 -0|07
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No Price Lags in

Import Equations

XG1 Decrease VBG1 Increase
9 10 11 12 13 14 15 16
Change in; O,R)  (%R) (0,e) (=e) | (O,R) (=R) (0,e) (= e)
Yl t -1136 ”1.21 -'1 0(42 -1.41 -0071 -0037 -0070 _0-78
t+1}-2,19 -1.98 -2,05 -2.05 -1.27 -0.77 -1,20 -0,70
t+21-2.36 -2.,28 -1.87 -2,26 -0.86 -0.63 -0,63 -0,51
RBILL1 t 0,66 0.44 0.48 0.45 1.98 1.13 2,02 1,16
t+1 "'0.05 0-03 -0.18 0.03 -0029 _0.08 -0.22 “0.09
t+2|-0,68 -0.42 -0.45 -0,44 -1.13 -0.69 -0.83 -0,71
lOO'PEX1 t 0.196  0.105 0.024 -0,022 | 0.481 0,261 0.428 0.005
t+l} 0,079 0.065 -0.359 -0,098 | 0.146 0.133 -0.057 -0.036
t+2 _0 o061 -00040 _09459 -0.230 "0.016 0.015 -0.117 -0l158
100°PIM1==100-e-PEX2 t 0.036 0.110 -1.339 -1.594 | 0,060 0.257 -0.215 -3.156
t+li 0,042 0.079 -~2.098 -0.684 | 0.067 0.131 -1.038 0.605
t+2| 0.006 -0.010 ~-1.457 -0,754 | 0.026 0.014 -0,154 -0,434
IM1 t }-0.,10 -0.,11 0.01 0,03 j-0.02 -0.03 0,00 0,24
t+1 -0016 -0-15 0.03 -0.10 -0.09 -Ol% 0.01 "'0‘11
t+21-0.17 -0.16 -0.03 -0.11 -0,06 -0.04 -0.03 -0,01
t+l "'0-11 0.08 -0.42 "0.10 -1001 -0-53 "']-.16 —0.54
t+2 “’0.20 "0.12 -0-09 “0-25 -0162 -O-M -001“6 -0048
SAV1 t 0.11 0.10 -0.02 -0,05 0.02 0.00 -~0.01 -0,31
t+1 0016 0.13 -0007 0.% 0-09 0.00 -0-03 0.0"‘
t+2 0.17 0.15 -0004 0.08 0.05 0-00 -0.00 -0005
T t+1{-0.01 0.02 -0.07 0.01 =0.10 -0.02 -0.08 -0,03
t+2(-0,25 -0.15 -0.16 -0,16 0,41 -0,25 -0.30 -0,26
BR]_ t “0-29 "0.17 -0.21 -0018 "0-61 "0.30 -0.57 -0.33
t+1 "0.27 “'0.21 '0.04 -0.22 —0.31 "0.21 "'0.19 -0023
t+2|-0.13  -0.16 -0.02 -0,17 0.04 -0.00 0.06 -0,02
B e [ 0.0 <021 0,0 0,02 | 0.0 -0.61 0.0 -0.23
t+i| 0.0 ~-0.25 0.0 0,07 0.0 -0.60 0.0 -0.19
t+2! 0.0 -0,19 0.0 0.21 0.0 -0.59 0.0 -0.18
Rl t 0.11 0.31 0.0 0.0 6,02 0.61 0.0 0.0
t+1} 0.28 0.48 0.0 0.0 .11 0.60 0.0 0,0
t+2| 0.45 0.58 0.0 0.0 0.16 0.59 0.0 0.0
et 0.0 0.0 -0,0125 -0.0150( 0,0 0.0 -(.0025 -0,0300
t+1l] 0,0 0.0 -0.0200 -0,0075] 0.0 0.0 -0.0100 0.0025
t+2} 0.0 0,0 -0,0150 -0.0075} 0.0 0.0 -0.0025 -0,0050
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No Price Lags in

Import Equationsg

XG1 Decrease VBG1 Increase
9 10 1l 12 13 14 15 16
Change in: (0,R) (=R) (O, e) (=, e) (0,R) (*R) (0,e) (%e)
Y2 t -0,15 -0,26 -0.07 -0,08 -0,05 «0,36 -0,03 0.01
t+1 -0.34 -0-55 -0037 -0.50 _0023 "0.75 _0.18 -0.88
t4+21-0,42 -0,55 -0.79 -0.59 -0.25 -0.59 -0,41 -0.74
RBILL2 t 0.12 0.44 0.40 0,45 0.13 1.13 0.17 1.16
t+1 0.05 0.03 0.52 0.03 0.05 "0.08 0.29 "0.09
t+21-0.11 ~0.42 0.07 =0,44 -0.14 -0,69 0,10 0,71
IOO-PEX2 t 0.036 0,110 0.198 0.244 0,060 0.257 0,091 0,527
t+1} 0,042 0.079 0.409 0.240 | 0,067 0,131 0.214 0.300
t+2¢ 0.006 -0,010 0.442 0.177 | 0.026 0,014 0.165 0.185
100-PIM2==100£PEX1 t 0.196 0,105 1,555 1,770 0,481 0,261 0.726 3.642
€ e+1} 0,079 0,065 2,458 0.854 | 0,146 0.133 1.348 -0,351
IM2 t -0,03 -0,02 -0.14 -0,17 =0.05 -0.03 -0.,07 ~0.32
t+1]-0,03 Q0,04 -0.21 0,10 -0.03 ~-0.06 -0.11 -0.01
t+2|-0,02 -0,04 -0.16 -0.09 -0.01 -0.04 -0.,03 -0,08
SAVG2 t -0.04 ~-0,02 0.24 0.29 0,06 0.09 0.11 0,72
t+1 -0017 -0.32 0915 -0016 -0009 “0-51 0.10 -0054
t+2 ”0.25 "'0.37 -0020 _0125 -0915 -0.42 -0-18 -0039
BORR2 t 0.04 0.16 0.14 0.16 0,04 0.40 0,06 0.41
t+1] 0,02 0.01 0.18 0.01 0,02 -0,02 0.10 -0.03
t+2 "0 -04 '0 . 15 0 002 -0 .16 "0 005 -0 -25 -0 004 -0-26
BR2 t -0,03 ~-0,13 -0.,10 -0,13 -0.,03 ~-0.30 0,05 -0.30
t+1 -0-% -0.13 -0019 '0-12 -0005 -0020 -0010 -0.19
t+21-0.03 -0,01 ~-0.17 -0.00 -0,02 0,00 -0.06 0.01
Notes: (O,R) = regime of zero capital mobility and a fixed exchange rate.
(»R) = regime of perfect capital mobility and a fixed exchange rate.

(0,e) = regime

(»®,e) = regime

of zero capital mobility and a flexible exchange rate.

of perfect capital mobility and a flexible exchange rate.
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for example, is an increase in PEX of

The 0.193 value for PEX 1t

it ?
about 0.193 percent,

Because of the price lags in the import equations, an increase in
prices in quarter t has no direct effect on the real value of imports
in quarter t . The real value of imports decreased in both countries in
quarter t because of the decrease in output. (Although not shown in

the table, the decreases in Y and Y regulted in decreases in

1t 2t

xlt and th , which from equations (1) and (4) in Table 3 resulted
in decrease in IM1t and IMZt .) PEXlt increased more than did PIM1t
and IM1t decreased more than did IMZt , both of which contributed

the increase in the total saving of the U.S. (SAV This can be seen

lt) *
from equations (9) and (12) in Table 3. U.S. reserves (th) increased
by the increase in SAVlt « This can be seen from equation (17) in Table
3, 1In the (0,R) regime the only endogenous variables in equation (17)
are SAV,, and Rie and so the variables must offset each other.

The saving of the U.S. government (SAVG increased by 0.66

1t)
billion dollars, which took the form of an 0.23 increase in U.$. bank bor-

rowing (BORth) ; an 0.29 decrease in U.§. bank reserves (BR and

1t) 2
the 0.13 increase in U,8. reserves (th) . (These latter three numbers
add to 0.67 instead of 0.66 because of rounding.) The saving of the RW
government (SAVGzt) decreased by 0,06, which took the form of an 0.05
increase in ROW bank borrowing (BORRZt) , a 0.04 decrease in ROW
bank reserves (BRZt)’ and the 0.15 decrease in th {corresponding to

the 0.15 increase in R Y. SAVG1t did not increase by the full 1.25

it
billion dollar decrease in expenditures on goods of the U.S., government
sector because of a decrease in U.S. tax revenues and an increase in other

endogencus U.S5. government expenditures caused by the economic contraction.,

The world economic contraction continued in quarters t+l1 and
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t+2 . The contraction continued to be more severe in the U,8, than in

the ROW . This led to U.S. imports continuing to fall more than ROW
imports and thus to SAV1 continuing to be positive, The positive values
of SAV1 thus led to the continued accumulation of reserves by the U.S.
The contraction in the U.S, led to a decrease in the U.S. price level

by quarter t+2 ,

The results in column 9 for the alternative pair of import equa-
tions are quite similar to the results in column 1. Because of the exis-
tence of a fixed exchange rate, the import price changes are not very
large in either currency. They are not large enough to make the results
very sensitive to alternative assumptions about the effects of prices on
imports. The effects on imports in this regime occur largely through
the effects on real output.

Consider next the results in column 5 for quarter t . The increase
in VBG1t also led to a decrease in output and an increase in the bill
rate in both countries. The contractions in output were somewhat smaller
than the contractions in column 1, although the increases in the bill
rates were larger. The larger increases in the bill rates led to larger
initial increases in the price levels. The saving of the U.S. government
increased by 0.13 in quarter t , and this increase plus the 1.25 in-
crease in VBG,  was offset by a 0.67 increase in U.S. bank borrowing,

a 0,60 decrease in U.S. bank reserves, and a 0,11 increase in U.S5. reserves.
Overall, the qualitative results in column 5 are very similar to the quali-
tative results in column 1. The results in column 13 for the alternative
pair of import equations are again similar to the results in column 5.

The results in colum 2 are for the (oR) regime. The increase

in quarter t in the (world) bill rate in this case was smaller than
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the increase in the U.S. bill rate in column 1 and larger than the
increase in the ROW bill rate in column 1. This led to a somewhat
smaller contraction in the U.S. and a somewhat larger contraction in the
ROW in column 2 relative to column 1, The figure for Bit is negative
in column 2, which means that there was a U.S. capital inflow in this
case. This inflow led to a larger accumulation of reserves (th) by
the U.S. in column 2 than in column 1. The reason for the capital inflow
in this case is fairly clear. In the case of zero capital mobility in
column 1 the U.S. bill rate increasedmore than did the ROW bill rate.
Therefore, to have the bill-rate increases be the same in column 2, capital
must flow into the U.S. To put this another way, the decrease in XG,,
takes funds out of the U.S. economy, and in order to prevent the bill rate
from rising more in the U,$., than in the ROW , capital must flow into
the U.S5.

The results in column 6 for the (%,R) regime are interesting.
The Increase in VBG, had almost identical effects on the two countries.
An increase in VBG1 has no other direct effects than to take funds out
of the system, With perfect capital mobility and a fixed exchange rate,
it makes no difference which country the funds are initially taken out of.
Therefore, since the U.§. and ROW economies are virtually the same,
taking funds out of the system in this case results in virtually identical
effects on the two countries. The reason this result does not hold when
XG1 is decreased in the (=,R) regime is that the decrease in XG1
not only takes funds out of the system, but alsoc has a direct effect on
sales in the U.S. This leads (in column 2) to greater output effects

in the 11.8. than in the ROW .

The comparisons between columns 5 and 6 are similar to the comparisons
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between columns 1 and 2. The U.S. output contraction is less in column
6 than it is in column 5, and the ROW output contraction is greater
in column 6 than it 1s in column 5. The comparisons between columns 10
and 2 and between columns 14 and 6 are similar to the comparisons between
colums 9 and 1 and between columns 13 and 5. 1In the two fixed exchange
rate regimes the results are not sensitive to the assumptions made about
the response of imports to prices.

The results in column 3 are for the (0,e) regime, The decrease
in xcl in this case resulted in quarter t in an increase in the U.S.
bill rate, a decrease in U.S. output, a decrease in the ROW bill rate,
an increase in ROW output, and an increase in e (a depreciation of the
dollar). It will help in understanding these resuits to consider equa-
tion (17) in Table 3. 1In the (0,e) regime the only endogenous variables
in this equation are SAV,, and e . Since the terms that e, multiplies
in this equation are exogenous and generally fairly small, the solution
value for SAVlt when XG or VBG is changed must be roughly the

1t 1t

same as the solution value for SAV in the base simulation, This 1is

1t
in fact the case in Table 4, where the changes in SAVl are always small
in the (0,e) columns.

Now, in the (0,R) regime in column 1, SAV increased, which

1t
means that e, must adjust in column 3 in such a way as to offset most

of this increase. A change in e, has an important effect on the two
import prices. A decrease in e for example, decreases the price

of U.S. imports (PIMIt) and increases the price of ROW 1imports (PIMZt) .
Because of the lags in the import equations, however, a change in import

prices in quarter t does not have a direct effect on the real value of

impbrts in quarter t . If it did, then a decrease in et would have a



36

direct positive effect on U.S. imports and a direct negative effect on

ROW imports and so would serve to lessen the increase in SAV As

it °

it is, this channel is not open, and so the increase in SAV in column

1t
1 must be lessened in some other way in column 3. This other way 1s for
e, to increase. The increase in PIMlt and the decrease in PIM2t
that this causes has no direct effeét on the real value of imports. It
does, however, mean that the U,5. pays more for its imports and receives
less for its exports, and this has a negative effect on SAvlt - e
thus increased in column 3 in order to turn the terms of trade against
the U.S. enough so as to offset the increase in SAV1t that would have
otherwise taken place as a result of the decrease in XGIt .

A decrease in PIM2t has, other things being equal, a negative
effect on the price level in the ROW (see equation (5) in Table 3).
In the model a decrease in the érice level in a country is, other things
being equal, stimulative because, among other things, it has a positive
effect on the consumption of the household sector in the country., The
increase in e, in column 3 and the resulting decrease in PIM2t thus
led to an increase in output in the ROW ,

It is informative to compare the results in columng 3 and 11. 1In
column 11, where there are no price lags in the import equations, e,
decreased rather than increased. This comes about, as alluded to above,
from the fact that a decrease in e in this case has a negative effect
on SAV1t because it leads (through its effect on import prices) to
an increase in U.S, imports and a decrease in ROW imports. The results
in column 11 are thus quite different from the results in column 3, The

output of the ROW , for example, decreased in column 11 rather than

increased, and the ROW bill rate increased rather than decreased.
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The increase in VBG, in the (0,e) regime in colum 7 also re-
sulted in an increase in e and an increase in the output of the ROW .,
In column 15, on the other hand, with the alternative pair of import equa-
tions, the increase in VBG1 had the opposite effects. The reasons for
this are the same as the reasons just given for the XG1 exper iments.

The results in column 4 are for the (w,e) regime. The decrease
in XG1t in this case resulted in a decrease in e (an appreciation
of the dollar) and an increase 1in Bft (a U.S5. capital outflow). The
bill rate increased in quarter t , and the output of both countries
fell, The reason for the dollar appreciation and the U.S. capital outflow
is as follows. The decrease in XGlt takes funds out of the U.S. economy.
For the (0,e) regime in columm 3 this resulted in an increase in the
U.S. bill rate and a decrease in the ROW bill rate. This cannot
happen for the (=,e) regime in column 4, however, since in this regime
there i{s only one world bill rate. For the (=,R) regime fn column 2
the bill rates in the two countries were kept equal by having a U.5. capital
inflow. This led to an accumulation of reserves by the U.S. For the
(=,e) regime, however, reserves are exogenous, and so any attempted capi-
tal inflow into the U.S8. to keep the bill rates the same results instead
in an appreciation of the dollar.

The appreciation of the dollar is not the end of the story. The
appreciation of the dollar decreases the price of U.S., imports and increases
the price of ROW imports: the terms of trade shift against the ROW .
Given the lags in the import equations, this has no direct effect on the
real value of imports of either country. Therefore, the shift in the

terms of trade against the ROW results in an increase in SAV {see

1t
equation (12) in Table 3). Consider now equation (17) in Table 3. The
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endogenous variables in this equation in the («,e) regime are SA,V1t s

2

Bie v and e - Given an increase in SAVlt s the main way in which

this equation is satisfiled is for Bft to increase. 1In other words,
the main effect of an increase in the saving of the U.S. is an 1lncrease
in the U.S5, holdings of ROW securities. The reason for the U.S. capital
outflow in column 4 is thus to compensate for the increase in SAVlt 3
the latter being caused by a shift in the terms of trade against the ROW
due to the appreciation of the dollar. In short, what would have been a
U.S. capital inflow in the (®,R) regime has instead become a U.S. capi-~
tal outflow in the (=,e) regime.

The results in column 12, where there are no price lags in the
import equations, are considerably different from the results in column
4, In column 12 there is still an appreciation of the dollar (et de-
creased), but this now has an immediate effect on imports: a positive
effect on U.8. imports and a negative effect on ROW imports. 1In quarter
t in column 12 this effect actually dominated the terms of trade effect,
and SAV1t decreased rather than increased. There was thus a (small)
U.S. capital inflow in quarter t in column 12, in contrast to the U.S.
capital outflow in column 4,

In column 4 output fell more in quarters t+1 and t+2 in the
ROW than it did in the U.S. An appreciation of the dollar has a positive
effect on the ROW price level (through its effect on PIM2 )}, which
in turn has a negative effect on ROW output. An appreclation of the
dollar also has a negative effect on the U.S. price level (through its
effect on anl ), which in turn has a pesitive effect on U.S5. output.
In column 4 these effects were large enough to cause the decrease in ROW

output to be larger than the decrease in U.S. output. This is not the case
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in column 12, however, where the size of the dollar appreciation was
smaller.

The increase in VBG1 in column 8 also led to an appreciation
of the dollar and a U.S. capital outflow. The reasons for this are the
same as thoge for the results in column 4. The appreciation of the dollar
in column 8 was actually large enough to lead to an increase in output
in the U.S. (through the effect on the U.S. price level). 1In this case
a tighter U.S. monetary policy resulted in a slight expansion in the U.S.
as a result of the appreciation of the dollar. The effects of this policy
on the ROW were, however, contractionary.

The comparisons between columns 8 and 16 are similar to the com-
parisons between columns 4 and 12. The dollar appreciated less in column
16, where there are no price lags in the import equations, than it did
in column 8, and there was a U.S. capital inflow in column 16 as opposed
to the U.S. capital outflow in column 8. The appreciation of the dollar
was not large enough in column 16 to lead to a rise in U.§. output. U.S.
output fell in column 16 in contrast to the rise in column 8.

This completes the discussion of the results in Table 4. The ad-
ditional information contained in the results for quarters t+4 through
t+9 did not appear to be important enough for present purposes to warrant
their presentation here., The model does have a tendency to cycle some-
what, as can be seen for the U.S. model from the results presented in
Tables 9-1 through 9-5 in [4]. There is little need here for a discus-
sion of this issue. It is worth noting, however, that the differences
between the results for the two pairs of import equations lessened over
time. This is, of course, as expected, since the effects of the different

lag lengths 1in the equations ought to be greatest for the first few



quarters of the simulation period.

Before concluding this section it 1s of interest to note that some
of the results obtained here can be compared to the properties of Mundell's
model [6, Appendix to Chapter 18]. 1In the (=,R) regime Mundell's model
implies that a contractionary monetary policy has a negative effect on the
output of bothcountries. This is true of the results obtained here., Acon-
tractionary fiscal policy, on the other hand, while having a negative
effect on the output of the home country, may or may not have a negative
effect on the output of the other country in Mundell's model., For the
results here the decrease in XG1 does have a negative effect on the
output of both countries, although it is interesting to note that the
negative effect on ROW output in this case is less than the negative
effect on ROW output of an increase in VBG1 .

In the (®,e) regime Mundell's model implies that a contractionary
fiscal policy has a negative effect on the output of both countries, which
is also true of the results obtained here. A contractionary monetary
policy, on the other hand, while having a negative effect on the output
of the home country, has a positive effect on the output of the other
country in Mundell's model. The demand for money in each country in Mun-
dell's model is a function of the world interest rate and the income of
the country. A contraction of the money supply in one country results
in an increase in the interest rate. With the money supply remaining
unchanged in the other country, the only way the demand -for -money equa-
tion in the other country can hold with the higher interest rate is for
the income of the other country to increase. Therefore, a contractionary
monetary policy in one country has an expansionary effect on the income

of the other country.
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In the present model the demand for money in each country is also
a function of the interest rate and income or sales, and so a similar
effect holds., 1In the present case, however, one has to distinguish between
real output and nominal output. For example, in column 8 in Table 4 the

increase in VBG1 had a positive effect on U.5. real output and a negative

effect on ROW real output, both of which are contrary to Mundell's re-
sult. The effects on nominal output in the two countries are, however,
consistent with Mundell's result. Although not shown in Table 4, for
the experiment in column 8 nominal output in the U.S. decreased in quar -
ter t and nominal output in the ROW increased in quarter t . The
appreciation of the dollar in column 8 resulted in a decrease in the U.S.
‘price level, which had a positive effect on U.S8. real output. Real output
was thus larger in this case, even though price times real output was
smaller, The same considerations also apply to the results in columm

16 in Table 4, although in this case both nominal and real output in

the U.S. were lower and both nominal and real output in the ROW were
higher for quarter ¢t .

It should finally be noted that Mundell's result does not necessarily
hold after quarter t 1in the present model because there is no necessary

increase in the interest rate in quarters t+1 and beyond,
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V. Conclusion

Regime
(0,R)

(»,R)

(0,e)

(Q,e)

(0,R)

(™R}

(0,e)

(= e)

The following is a brief summary of the results in Table 4,

Effects of a decrease in U.S. government expenditures on
goods (XGI)

OQutput contraction in both countries; increase in reserves
held by the U.S. Results not sensitive to whether or not
there are price lags in the import equations.

Same qualitative properties as (0,R) regime. Output con=-
traction 1s now less in the U.S, and greater in the ROW .
U.S. increase 1in reserves 1s now greater. A U.S. capital
inf 10w .

When price lags in the import equations: output contraction
in the U,.S.; output expansion in the ROW ; depreciation of
the dollar. When no price lags in the import equations:
output contraction in both countries; appreciation of the
dollar,

Output contraction in both countries; appreciation of the
dollar. When price lags in the import equations the appre-
ciation of the dollar is greater and the output contraction
in the ROW 1s greater than when no price lags. With price
lags there 1s a U.S. capital outfiow; with no price lags there
is either a U.S. capital inflow or a much smaller outflow.

Effects of an increase in U.S5. government securities out-

standing (VBGl)

Same qualitative properties as XGl decrease in (0,R) regime,

Same qualitative properties as XGl decrease in (®,R) regime,

Effects on the two countries are in this case virtually iden-
tical because of the identical nature of the countries.

Same qualitative properties as xcl decrease in (0,e) regime.

Same qualitative properties as XEl decrease in (®,e) regime,
except that when there are price lags in the Iimport equations

there is an increase in U.S, output rather than a decrease.

The reasons for these results have been discussed in the previous

gsection, and they will not be repeated here. It is obvious that there

are important qualitative and quantitative differences across regimes and
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that some of the results are sensitive to whether or not there are price
lags in the import equations. The overall results point out, among other
things, the importance of accounting for capital flows in a world model
and of obtaining fairly good estimates of the degree of capital mobility,
The results indicate, in other words, that the lack of completeness of a
model 1like LINK with respect to capital flows is not a minor omission.
There are a number of other experiments that could be performed
with Model A. One experiment that might be of interest, for example,

would be to have the two governments use VBG, and VBG2 to achieve

1
glven tarpet growth rates of their money supplies and see the effects

that this set of policies has in the different regimes. The results in
Table 4 do, however, give a good indication of the properties of the model,
and no further results will be discussed in this paper. As mentioned in
the Introduction, the results in Table 4 are presented here with the view

that they may have made some contribution toward improving our understand-

ing of the actual properties of the world economy.
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