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I.  INTRODUCTION

The international financial 1linkage block of the OECD Secretariat's
multi~country model, INTERLINK, is based on a portfolio balance model of
exchange rate determination. International consistency is ensured by cross
country restrictions on parameters imposed during estimaticn (1). However, in
an earlier version of the model, the specification of the domestic financial
sector for each country was too rudimentary for simulation analysis under
alternative monetary policy assumptions. The main element missing from this
version of the model was an explicit formulation of the money demand and
supply process (2). This gap has been filled in the version of the model
reported in this study, which opens the way for a more comprehensive set of
alternative policy regimes under which the model can be run, notably:
non-accommodating monetary policy; managed floating: fixed exchange rates;
and fleating with accommodating monetary policy. These will be elaborated
upon in more detail below.

' In a preliminary study money demand equations for all aggregates (Mi,
M2, and M3}, and for alternative assumptions about price expectations, were
estimated with single equation techniques £for the seven major QOECD
economies (3).. Lagged adjustment of the observed money supply to demand was
assumed, since wealth holders' expectations about income and interest rates
are uncertain and adjustment costs may be important. The equations were
subjected 1o a wide variety of tests concerning their stability and predictive
power, The main findings of this study were:

-- where instabilities arose for particular aggregates they were often
associated with changes in the techniques of wonetary control,
particularly the use of guantitative ceilings;

-~ financial innovations seem to have affected the stability of MZ and
M3 in Canada and M3 in the United States, but otherwise do not seem-
to be an important explanation of instability; '

-- it proved possible to identify a stable demand function for all the
major seven OECD economies: M2 in the United States and France, M3
in Germany, M1 in Japan, the United Kingdom and Italy, and MiA in
Canada; '

-« gutoregressive price expectations were imporiant explanatory
variables 1in the Unitec States and Japan, but not in other
countries; and

-~ the restriction implied by the KXoyck lag structure was tested
against a general alternative and was found to be acceptable, :

Before inclusion into the INTERLINK model, however, it was decided to
extend this single equation approach on two grounds. First, a fully flexible
model that can be simulated under alternative policy regimes requires both
money demand and supply equations to be made explicit. Second, a purely
technical problem of simultaneous equations bias (alluded to in the earlier
paper) may.arise in estimation. In addition to factors influencing demand,
the observed money stock is ~1so influenced by policy rveactions of the
authorities (4). To the extent that such supply side influences are
important, at any point in time, .one may observe monetary disequilibrium,



Attempts to estimate money demand equations with smgle equation techniques
may lead to biased estlmates )

The approach adopted here is to normalise the supply policies of the
authorities on the interest rate. Put another way, the money demand equation
is estimated simultaneously with an interest rate reaction function. These
equations directly affect other variables in the financial sector, notably the
term structure of interest rates and the exchange rate, and, through these,
other variables in the INTERLINK system. This approach allows ‘a uniform model
structure to be maintained for each OECD country -- an important operational
consideration for the INTERLINK system -- while country specific differences
in the approach to monetary policy can still be captured by variations in the
configuration of arguments assumed to influence policy reactions.

The main aims of this study are twofold. First, to provide consistent
estimates of both money demand equations and interest rate reaction functions
for major countries in the OECD INTERLINK model. Second, ‘to examine the
properties of the revised model under alternative assumptions about monetary
policy. It is shown that with the new financial sector monetary policy has a
much more powerful role in the OECD INTERLINK system. In Section II the money
demand and money supply functions of the authorities are discussed.
Section III presents Full Information Maximum Likelihood (FIML) estimates of
the money demand and supply functions. Dynamic simulations of the monetary
sectors are examined in Section IV. Section V examines properties of the full
model in response to a government spending shock under four alternative
monetary policy regimes. Finally, in Section VI, some concluding remarks are

made.

II. STRUCTURE OF THE FINANCIAL SECTORS

A. The money demand equations

The specification of money demand follows that- initially investigated
and tested in (BRZ) Blundell-Wignall, Rondoni and Ziegelschmidt (1984). A
first order (Koyck) partjal -adjustment of the real money supply towards
long-run real demand (M/P)Y of the fomm:

M

M
DIM = O('[In(b—) - 1n(-5;1] + Dlnp (1)

ln(—M])) 1nk + B lny + B 1n(1+r)+B Dlnpe

1
is postulated, where M is the money stock, p 1is the price level, 1 the
short-term domestic interest rate, and p® is the expected price level D =
d/dt, expected signs are 0 & s 1; By > 0; By, B3 €0, and a zero
subscript denotes a constant termm.



The treatment of the opportunity cost arguments of money demand to a
large extent follow the findings of BRZ (1984). The equation is estimated in
logarithms, and the constant term is assumed to capture the joint effects of
the own rate of return on money, including the non-pecuniary return from bank
services. ' Autoregressive (AR) and random walk (RW) price expectations are
also tested as before. Some attempt was also made to test for the influence
of opportunity cost arguments related to the external sector. These include
risk premium arguments (the cumulated current - account), exchange rate
expectations (related to PPP) and foreign interest rates. The inclusion of
such terms would be consistent with the form of the asset demand functions
related to substitution between domestic and foreign interest bearing debt
assumed in the determination of exchange rates. However, in virtually all
cases the results were disappointing and such terms have been ignored. The
seeming unimportance of these external sector terms may be suggestive of some
segmentation of the domestic money market from the internatiocnal market for
interest bearing debt. It is more likely that econometric errors in variables
and/or collinearity problems in estimation are responsible.

In another paper, Masson and Blundell-Wignall (1984), the effect of a
constructed wealth variable was also tested in the money demand equations. In
most cases wealth and income were highly colinear, so that independent
transactions and wealth motives for holding money balances could not be
separately identified. Given the difficulties of measuring wealth, the income
term was preferred. In the present model the income form is interpreted as’
capturing both motives, and is not intended as a pure transactions demand
which otherwise might justify experimentation with expenditure terms.

B. The money supply functions

The second half of the 1970s and the early 1980s have seen a greater
emphasis on controlling monetary aggregates in the fight against inflation.
In particular, most major OECD economies have adopted explicit intermediate
targets for the rate of growth of the money supply. At the same time, the
authorities have shown a greater willingness to permit the exchange rate to
move in order to achieve these targets. However, where monetary policy has
taken a strongly anti-inflationary stance, some countries have seen  their
exchange rates rise to apparently unsustainably high levels. While this has
contributed to the desired reduction of inflation, it has frequently placed a
large part of the cost of such a policy on industries most exposed to
international competition, leading to bankrupcies and sometimes to
irreversible 1losses - of shares in world trade. Conversely, when the
authorities have permitted monetary growth to accommodate nominal GNP
developments, depreciation and rising import prices can quickly lead to even
faster increases in domestic prices. In both instances the previous stance of
the authorities with respect to the money supply has frequently been reversed.

This process whereby the authorities have attempted to maintain control
of the growth of monetary aggregates but, at the same time, have not always
been prepared to see the exchange rate move freely, is suggestive of a complex
money supply function. Moreover, the intensity with which the authorities
have pursued money supply and exchange rate objectives varies between
countries and, over time, within the same country. For example, some central
banks have permitted base drift in achieving their targets, have defined
target ranges (making the e. 7licit point target unclear), or have simply



abandoned targets for considerable periods of time. Similarly, some.
authorities have been concerned to smooth short-run movements in the exchange
rate, while others have been more interested in achieving specific or implicit
targets for the nominal or real exchange rate,

The assumption of time invariant parameter values is well known to be
problematic when estimating policy reaction functions. To go some way towards
- reducing these problems the sample period has been chosen to avoid estimating
over periods during which fundamentally different policy regimes 'were in
operation: the sample period for each country commences during the quarter in
which it switched to floating exchange rates from the previous commitment to
fixed parities under the Bretton Woods system. The money supply function is
normalised on the interest rate, and in its most general form (prlor to zero
parameter restrictions) is given by:

zfl(rw - r_l) + ZE(DlnM -5\1) + Bgln(M/Moe;\l F)
+ ¥,DInE + ¥ DInF + X (Dinp-Dinp ) +z(71n(E/Eo)

+ ¥,In (Bp/p,) o - (2)

wWhere 1, is the foreign short term interest rate, E is the effective
~exchange rate (foreign currency per unit of domestic currency) F is the level
of foreign exchange reserves, p, is the foreign price level, and t is time.
Expected. signs are 0< Xlé 1; b’z, 2:’3, Xé, 7\ >0; and 5 %, 24'7, 2{840

The first argument of equation (2) suggests that other things being
given, a change in foreign interest rates will have a direct positive impact
on domestic rates as the authorities will react to forestall future exchange
rate pressures. For example, it has frequently been argued that high U.S.
interest rates in 1981 and the first half of 1982 were a prime cause of
tighter monetary policies in Europe. The authorities in these countries
wished to avoid potential currency depreciation that would have had adverse
consequences for inflation. The adjustment will be partial, however, as they
may well wish to avoid fully importing foreign monetary policy, a principal
cause of the breakdown of the fixed exchange rate system in the first place.

The second and third arguments of equation (2) relate directly to the
domestic money supply objective. In the absence of other influences, the
authorities would adjust interest rates to correct deviations in the rate of
growth of the money supply from its target level Aj (5). . In some instances,
however, the money stock has drifted away from levels implied by the target
rate of growth. This had often led to ''base drift', whereby the authorities
simply redefine the base for new. targeting perlods to encompass previous
"overshooting'. Such behaviour would be consistent with the finding that

= 0., However, in some instances the authorities have made persistent
attempts to offset»base drift in formulating their monetary policies, other
domestic and external considerations permitting. An attempt is made to allow
for this possibility in the third term of equation (2).

The fourth and fifth arguments of equation (2) relate to short-term
exchange market pressure. In -a world of 'managed floating" short-term
exchange rate pressure can manifest itself in appreciation or depreciation



and/or foreign exchange reserve gains or losses. Girton and Roper (6) argue
that it is appropriate to define exchange market pressure as the sum of the
proportional rate of change of the exchange rate and international reserves.
However, there is no compelling reason why the two  variables: should be
weighted equally, so that both terms may be included with separate
parameters. Only where the data do not reject the hypotheses of equal weights
is this restriction imposed in the results reported below. The reaction
function assumes that if exchange rates and/or international reserves are
rising the authorities may attempt to offset such short-run pressures by
easing their monetary policies in order to maintain '"orderly' financial
markets. Conversely, falling exchange rates and/or international reserves may
lead to some short-run tightening of policy. The sixth argument of
equation (2), the inflation differential, relates to expected depreciation,
and may be important in countries where domestic inflation has persistently
exceeded that of major trading partners. Exchange rate level objectives are
incorporated in the final two arguments of equation (2). The authorities may
attempt to achieve a nominal exchange rate target. They may also be concerned
to offset shifts in the real exchange rate.

III. FINANCIAL SECTOR ESTIMATION RESULTS

The above financial sector is estimated with FIML techniques over the
period of floating exchange rates for each of the major 7 OECD countries (7).
FIML estimates, asymptotic t~-values, various simultaneous equation fit
statistics, and root mean square errors by equation are reported for each
country in Tables 1-7 of the Annex to Parts III and IV. The results for each
country are discussed in turn.

A. The United States

FIML estimates and full model fit statistics for the United States
monetary sector are reported in Table 1. The money demand equation follows
that of the earlier study BRZ (1984). Its parameters have the expected a
priori signs, and all are significant at the 1 per cent level. The interest
rate reaction function has rates being adjusted towards a weighted average
foreign rate, to control the rate of growth of the money supply, and to
correct for over or under valuations of the real exchange rate. These
parameters have the expected a priori signs, and all terms are significant at
the 1 per cent level. It is interesting that the coefficient on the rate of
growth of the money supply is large and well determined. This reflects the
importance of monetary targeting in the second half of the sample period:
this result, which is a desirable feature for forecasting and simulations
during the 1980s, required a dummy variable in the first half of the sample
period Yhen such objectives did not receive a uniform priority (see note to
Table 1). : :

B. Japan

FIML estimates and full model fit statistics for Japan are reported in
Table 2. In the earlier study, BRZ (1984), Ml demand was found to be more
stable than M2 when both equatic.:s were estimated with OLS techniques. It was
hypothesized, however, that a more stable demand for broad money might be
identified if the interest rate reactions of the authorities were taken into



account during estimation. This hypothesis was supported in the case of
Japan.. Consequently, the equation for M2+CD, which is the aggregate
officially targeted by the Japanese authorities, is adopted in the model. "All
coefficients have the correct sign and all are significant at the 1 per cent
level. The AR price expectations term used in the OLS Ml equation is dropped
for the FIML M2 equation. Interest rate reactions are assumed to be- in
response to changes in the weighted average foreign rate, to maintain domestic
monetary control, and to offset exchange rate pressure (the sum of the rate of
change of the exchange rate and the rate of change of foreign reserves). All
coefficients have the expected sign and all are significant at the 1 per cent
level, with the exception of the foreign interest rate differential, which is
significant at the 5 per cent level.

C. Germany

The M3 equation remains the most satisfactory aggregate for which a
demand function can be identified when estimated simultaneously with the
interest rate reaction function. All coefficients of the money demand
function have the expected a priori sign, and all are particularly well
determined. The interest rate reaction function assumes partial adjustment
towards the foreign rate, in order to forestall potential exchange rate
pressures, and changes in rates to maintain domestic monetary control. No
other exchange rate or exchange rate pressure term proved to be important in
the case of Germany. The dummy variable included relates to the two periods
when Lombard credit was suspended forcing interest rates to abnormally high
levels. All behavioural coefficients of the interest rate equation have the
expected a priori signs, and all are significant at the 1 per cent level.
Like the United States, the coefficient on domestic monetary growth in the
. reaction function is large and well determined. This reflects the continual
importance given to domestic monetary control in order to contain inflation by
the German authorities.

D. France

The results for France, presented in Table 4, show similar estimates
for money demand compared to those obtained with single equation techniques.
The interest rate reaction function is particularly interesting because it
reflects the emphasis given .to the exchange rate in formulating monetary
policy. Rates are adjusted partially to close the gap with the foreign
interest rate, to smooth fluctuations in the exchange rate (volatility), and
to target the level of the nominal exchange rate. The data suggest that the
reserves variable in the exchange market pressure argument has a zero weight.
Consistent with the attempt to maintain monetary control in France, the rate
of growth of the money supply is also included in the equation. All
coefficients have the expected a priori signs and all, with the exception of
the exchange rate smoothing argument, are significant at the 5 per cent level.

E. United Kingdom

Simultaneous estimation of money demand with the interest rate reaction
function did not enable a plausible equation to be estimated for sterling M3.
Consistent with earlier findings, the Ml equation proved superior in the
results reported in Table 5. All coefficients of money demand have the
expected signs, but the income elasticity remains poorly determined. As with
France, the interest rate reaction function reflects concern both with
domestic monetary control and with the exchange rate. However, important



differences should be noted. Rates are partially adjusted to maintain
long-run parity with foreign rates, but in the short-run may  be changed to
offset exchange rate pressure (the sum of the rate of change in the exchange
rate and international reserves) and to counter unwanted movements in the real
exchange rate. The domestic monetary control argument relates the level of
the money supply to its implicit (estimated) trend desired level, All
coefficients of the interest rate reaction function seem particularly
well-determined. :

F. Italy

FIML estimates for the 1Italian monetary sector are veported in
Table 6. As with the United Kingdom, it did not prove possible to estimate a
dynamically stable demand for broad money. This may be due to the use of
credit ceilings in Italy which are more likely to affect broader aggregates;
the private sector is able to adjust more easily towards their demand for
narrower aggregates such as currency or Ml deposits. ML was chosen in the
present model, and all the coefficients of its demand function are significant
at the 1 per cent level. The interest rate reaction function reflects concern
with the foreign rate, with exchange rate pressure, with expected depreciation
{(the inflation differential), and with domestic monetary control. The
inflation differential term was particularly important for obtaining stable
dynamic simulations of the interest rate. This is because Italy's inflation
rate has been persistently higher than that of major trading partners which,
in the absence of interest rate responses, would lead to even preater pressure
on the nominal exchange rate. It did not prove possible to 1dentpcy
satlsfactory coeff1c1ents for the level of the nominal or real exchange rate.

G. Canada

All coefficients of the MIA demand equation are significant at the
1 per cent level for the results reported in Table 7. The interest rate
reaction function reflects concern with movements in the foreign rate, which
is strongly dominated in the weighting matrix by movements in U.S. rates, and
the level of the nominal effective exchange rate. As with the United Kingdom,
the domestic monetary control argument relates to the level of the money
supply in relation to (estimated) implicit long-term trend target level. All
coefficients have the correct sign and are reasonably well determined.

H. General remarks

The reduced form monetary sectors corroborate the data well, as can be
seen by the overall fit statistics reported in each table. In relation to the
OLS results, the FIML estimates of money demand parameters are similar (see
Table 8). The main differences are that speeds of adjustment are noticeably
quicker for the FIML parameters in the cases of the United States, Germany,
France and Italy. The inflation elasticity is smaller in the United States
and the interest rate elasticities are smaller for Germany and Italy. For the
United Kingdom the speed of adjustment is a 1little slower, the income
elasticity is smaller, and the interest elasticity is somewhat larger. Taking
account of simultaneity with private portfolioc behaviour seems to be
particularly important for estimating the policy reaction functions. OLS ~
estimates of the identical equations give rise to considerably less plausible
results., In particular, the coefficient on the domestic monetary growth’
variable was frequently of an incorrect sign.



IV. DYNAMIC SIMULATION RESULTS

To examine the predictive power of the simultaneous money demand and
interest rate equations, dynamic simulations over the full sample period were
conducted for each country. Root mean square error statistics by equation are
presented in Table 9, and charts for the simulation of velocity and the level
of the interest rate are shown in Chart 1. These suggest that the movements
" of velocity are captured reasonably well by the models. The policy reaction
functions do not seem to exhibit any important evidence of dynamic
instability. There is some tendency to understate the sharpness of  the
monetary squeeze during 1981 in the United States. However, the sharp
increases in interest rates in 1979 and 1980 are captured well by the U.S.
model, as is their subsequent decline in 1982. For all other countries
interest rate developments are ''tracked" particularly well in dynamic
simulations, with some tendency slightly to under predict the peak of interest
rates in 1980 (Japan, Germany, United Kingdom) and 1981 (Germany, France).
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CHART 1
DYNAMIC SIMULATIONS OF VELOCITY AND INTEREST RATES

UNITED STATES . ‘INCO!"IE VELOCITY OF M2 UNITED STATES SHORT TERM INTEREST RATE
1038 e VeTI2eUSA — 138 w018 IRS100.USA —0:18
P VsN22USA.SIM A N 1RS100.USA. 51N

: 1.36 0.16 :
134 1036
0014
1,32 1:32
0:.12
1:30 1230
1.28 1228 0:10
1026 1026 0.08
1:24 1226 0.06
1022 H'HI'IIIII'I IIJ]H.IIIII,lHlIHI‘llLI 1222 ) 0.04 llllHIIH'I Lqull!llJu!lulluJ 0.04
Y% 75 6 71 16 19 80 81 -'??HE % 15 16 11 18 19 80 81 62 .
JAPAN : INCOME VELOCITY OF T2 o JAPAN : SHORT TERM INTEREST RATE

R U P SERRE vczszAP — 13 0010 ——— IRSI00.UAP . 00140

= | UaM20.JAP S =

ES Soawl o IRS100. JAP,S :J 02130

&0, 120 00120
©0.110 0.110
0:100 0:100
0:090 0:090
0.08¢ 0:060
0:070 0:070
Lol 0.060 4 0+060
0:050 0:050
1,05 choobibobo bbb oo .08 . mmmm ;
T 35 6 1 % 19 80 61 82 R e e T T 'w'slllza'o'halqlhslell 0:040
TIME v TIme
GERMANY: INCOME VELOCITY OF M3 GERMANY: SHORT TERM INTEREST RATE
s ' UMLCER . 2,50 L0086 . IRST00.GER 016
e B A . -IRS100:CER.SIM T
E2uSla T e 12045 0:14 0: 14
2:00 Vi —2:40 0.121 01z
2.5 VINA 1235 :
: i -~ 0510 0:10
22301 ) — e
2,250 A 2.5 0.08/, 0.06
2200 P 0.06 0.06
S5 _|e.1s
215 AN 0.04 0:04
2010 Mol 2.10
. 0.02 II]IUJIH[' 'J!LLIU_LIIII!III'IILIJ' 0:0Z
205 Lol ||'11|l|;ll|lllilllllltlll' 2005 C
L e s 9 B0 w1 R T ™A% W80 B R,
FRANCE : INCOME UELOCITY OF ﬂ2 FRANCE_ ; SHORT TERM INTEREST RATE
0.545 VoM2.FRA — 0:545 ’ 50e18_ — IRSaFRA —0:18
= [- ________ U2 FRASS y I I IRS:FRA:S

50,500} it 06540 $0.16 0516

: 04535

2535 s

0.53 014 0,14

0,530 0:530

0,525 0,525 LR N , —0-1

0.5201 —0+520 0.10 _to.10
0515

515 —

0-3 0408 —0:08

o.510L . _10:510

n505|11n|l|||||1||! lmlmlm‘m cui])0.505 . 0n06"""l“ wloghoDdondealiulio.os

KR 39 80 81 82 % 15 8 771 8 19 80 81 82
% 15 6 % L e



UNITED KINGDOM : INCOME VELOCITY OF M1

20

5
1.9
136
1.7
1:6
1.5

1!4

13

e UM UKN
VoM. UKM:S

CHART 1 (continued)

20
1.9
1.6
1.1
1.6
15

104

-
w

'I'I'I!‘l‘ll’HIH!l‘"["lllll'lllllllh

B % B I T I 19 80 81 82 ’
© TIRE

ITALY 3 : INCOME VELOCITY OF M1

0,58
0.56
0:54
0:52

0501

0cub

tO:GE,._. UJ’I‘I:]IA
N Vo1 ITARS
0:62¢ .
0.60

8:66 Jﬂl1-('_1'_‘!-1[u(JLujnl[lll[Hl[u'

— 0.66
~ 0264
~ 0:62
1060
0:58
0:56
0:54
0052
0:50
0:48
046

CANADA: INCOME VELOCITY OF M1A

bel —

% 5 % 71 B 19 80 81 82
. TIE

Ua"1ACAN
UaM1ACAN:SIN

65

Tine

UNITED KINGDOM :
0,18, —

&

&
5016

014

. IRSJUKN 0:18
IRSsUKM, S bw

0:16

Illllhllllll]lllllllllllllll]l[ll!lllll 004

A 96 33 16 19 80 §1 82
3 % 1B . TivE

ITALY 3 ¢ SHORT TERM INTEREST RATE

0.22

0:101 20

0.08

008

L 0:22
0.20
0.18
0.16
ITA
0:12
0.10
0.08

0408}

0:04
002

12

- IRS10D:1ITA
IRS100: ITALS

— 0:22

0020

IllllA(IIHIU_IIUJ[(ldllllll(l(lllll(l G.06

% 15 % 1 B 18 80 81 82
TIME

»

CANADA: SHORT TERM INTEREST RATE

IRS100.CAN
IRS100-CAN.SIM

— 0422
—0:20
0:18
0,16
0.14
012
0.10
—10.08
—0:06
—0:04

—

AR

1||||||HlulhulIH||n||uJ1H|m|m[m|m| 0:02
1 13 15 11 19 81

TINE

SHORT TERM INTEREST RATES



ANNEXES TO PARTS ITI AND IV

_ 'DETAILED TABLES OF ESTIMATION RESULTS AND STABILITY TESTS

Table
1. DOMESTIC MONETARY SECTOR: UNITED STATES

2. DOMESTIC MONETARY SECTOR: JAPAN

3. DOMESTIC MONETARY SECTOR: GERMANY

4.  DOMESTIC MONETARY SECTOR: FRANCE

5. DOMESTIC MONETARY SECTOR: UNITED KINGDOM

6.  DOMESTIC MONETARY SECTOR: ITALY

7 DOMESTIC MONETARY SECTOR: CANADA

8.  COMPARISON OF SPEED OF ADJUSTMENTS AND LONG TERM ELASTICITIES

OF MONEY DEMAND FROM OLS AND FIML RESULTS ,

9. DYNAMIC SIMULATIONS OF THE MONETARY BLOCKS: FULL

SAMPLE PERIODS

13

Page
14

15
16
17
18
19
20

21

22



*TRAOWSI JUSTbasqns 116yl pue S3UTITIeD
_3IpaI> JO asn oyl Aq pomorToF sem sanpedoxd Suiierado mou Syl JO UuoTIONPOIIUT YL ‘¥ 0861
‘0°T = ‘€0°0861-70°086T ‘0°T- = ‘ID"0861-¥D'6L61 0°T = :086T BULIND pue 6.6 93BT UL SolBl
159197UT jo AITTIGRTIBA SY} IOF SIUNODDE AUMND PUCISS SY] "SSIBI 1SOIIIUT MOl JOo porasd e pue
‘s1asse xer(op ur snydins D40 9y JO JUSWISOAUT ‘UOTIBRIISTUTWPY Jo oBueyd e Aq PoMOTT0F oIe
TeaowaI To13u0d 2011d pue o8eMm ‘YO0ys [T0 3ISITI SYI ‘p/6 JO ozoonbs oyl YIIM POIBIIOSSE S91BI
3S103UT USTH "pO°LLET-TOSL6T 0°T- = ‘PO ¥L6T-ZD°SL6T ‘0°T = :poliad ordures oyy jrey

I03F WIS} JUBISUOD dY3} SI9)Te Aummp 3SITF oYL “zW L1ddns Louow ‘1) ¢86T-70°¢L6T potaad sydureg (®)

- - I
: A\
1600°0 'Z uoTjenby 00°¢ ‘75°¥ $9T0°0 ‘6050°0 62
: 6500°0 T uorienbg : AR 18L0°0- 82
1§2131STI81S 1013 =21enbg uesdl 100y -- - - ﬁx
S "TTEY - - | m\n
Ioddn o3 jo uotr8o1 syl Uy enyeA BITIITID _ - - <
9y} SpeddXe DTISTIeIS aienbs-Ty) oy 3II - - Yo
pe3129{d1 8q 1snw ®BIEp SYL YITM JUSISTSUOD - : - Ce
Jou ST Topouw STy} eyl stseyjoddy oyp , L9°7 $VZ9°T ‘g
"WOpadIF 3o $95139p 6 YIIM L6°T 6895 °0 Te
- ¥6¥°L0S €72 80€0 0~ Z3suop
:Topoul PaTFTIUSPT-I8AQ 68"V LYLT 1- <y
Fo °13sT3IelSs axenbs-1yy 1edeN-I911E) -- 8L°9 9268 "0~ ]
_ - 8%98°0 ¥9°12 9566 "0 Ig
: vL"S vOTy "0 3%
: :TOpOUW PATJTIUSPT-IOAQ _
JO DOT11ST31B1S Saenbg-y welsAS reden-19118)-- . €0°0 $910°0 T3suony
S$OTISTIBIS 314 [TBI9AQ >1903dkey S s1ojwereg

vk + ("dydayurde + Ca/ayurg+(Mdurg-durg) % +
qurak + quiaiy + G 2wty +(y % ("0 Tk + Zasuos = g
anﬂm+ﬁﬂ-ﬁmv:H-mmchme+HNu+xcHH@H99+ Lisuos = wuig
(e)SHLVLS HLINN :¥OLDAS KYVIANOW DILSHNOA
T 91qel

14



‘uedep JO INOARJ UT TRTIUSISIFIP 1SOIOUT amH: ATTewrouqe
ue 03 poT ueA Furie1daidop e pue $931BIS POITUN Y UT SOIBI 3IS8ILIUT UT osTI dieys syf

v07086T-10°086T ‘0°1 = o1qeraea Awumg -z A1ddns Asuow ‘1)°$861-70°SL6T :poriad uoryewrlsy (&)

W

(2)NVAVL  *¥OIDES KMVIANOW DILSHWOQ

- - 1

A4

8,00°0 °Z uoTjenby 9L°T SY10°0 62

1600°0 T uoT3enby - - - 8%

1SOT31STIRIS 1011g o1enbS UBdW 100y -- - - Le

1Rl - - Iz

I1oddn oy jo uor8s1 sy3 ur enfeA EITITID 68°7 9590°0- m»
9Yl SpaddXd 211sT3e3S a1enbs-1y) oYy IT 68°7 9590 °0- 147
pe1dafa1 2q Isnu Blep Sy} YITM 1USISTSUOD - - £
jou ST Topou STy} eyl sisaylodAy oyp 98°¢ 8LIL 0 ‘g
‘WOpasIj JOo S99189p § UYITM 01°7 05$01°0 H»

288 oty 16°S 0120°0- 23su0y

:Topoul paTITIUSPI-IDAQ - - ¢y

JO OT13s13B1S Sxenbs-1y) iedeN-131Ie) SL°7 T1L10°1- Zg

- 88£8°0 1792 yery T Iy
0°v 661770 X

:Topoul pITIFTIUIPI-IOA()
" 3O DT1STIe]S S1enbg-y welsAS ieSeN-i1o3ie) -- 8¢ P 611Z°¢- I1suoy
; . sanTeA-] sojewI) sy
SJTISTIe1S 314 [TBILAQ sr301duksy THT A sisjueieg
»zs:mmn + Azm\mmvcﬂmm + ﬁom\mvcﬁmx+m3qum-Qcﬁmvwm +
m:ﬂmmn+ mcHQNn+ Auma mozxzvaﬁmx +Aﬂ& -Z:Hmvmm +ﬁH-H-3huHx + Num:ou = I(J
mzﬁm+ﬁﬁ-ﬁmocﬁ-omcﬂm @+HN@+>GH g3 + 1 = WUTQ

15



*2IqeI1EBAR

30U SBM 1TPaID pIequo] usyMm m@oﬂuwa_pow.“wuoszomﬂo 0192 ‘1D 7861 03 IO I86T Pue ‘40 ¥/61
01 Z0°¢L6T 10F 0T = o1qetiea Luumg ¢ A7ddns Louow ‘1D ¢86T 031 zO'$L61 Polidd ordures (e)

- - 1
¢
9010°0 "7 uotlenby A 6ST0°0 62
£800°0 ‘T uorenbg - - 88
1$013S13R1S J01xg o1enbg uesu )00y -- - - Lg
. "Tre - - 9%
1addn ay3 3o uotr8a1 9yl UL SnTEA TBIIITID - - mx
oY} SPe9IXe DT11ST13e1S dSienbs-1y) Ui JI - - vm
po31dafal aq 3snu eIEpP 9yl YIIM JUSISTSUOD - - £
10U ST Tspouw STyl eyl sTsaylodLy ayf 50°¢ 020¢°1T i{g
"WopaaIF JO $98139p g YIIM 19°¢ €L 0 Hm
SIS ¥¥S 99°¢ LY$0°0- {3suo)
:Topoul paTFTIUSPT-IOAQ - - % |
Jo D13sTIRIS Sienbs-1y) IefeN-19318) -- v 70S0°T- . Ay
STI8°0 YLyl €099°1 Iy
20°¢ 8SL17°0 »
{]epoul paTITIUSPI-IBAQ :
Jo D13STIBIS arenbg-y WelsAg iedeN-1911e) -- LL°T LiVE "S- T1suon
_ sonieA-1} s93ewIlSy
SOTISTIBIS 1T TIBISAQ >1103duksy AL si9jurelied
»zz:omm + Azm\amvcﬂmm + ﬁom\mvcamn+ Azmcﬁa-maﬂmvwn +
mcamw,*. m:EW... f.ﬂo ooz\Zu:Hm\ﬂ +AH& -ZEEN% +ATH-33HN + Nu.m:ou = 1q
%SAT%VE-%:S gedur'g] g+ © = WITQ

W

@ (B)ANVIRED S MOLDS AUVIANOW JILSAWOI
¢ 9IqelL

16



*ZW L1ddns Asuou ,Ho.mme-No.man “:potaad uoryeWIISH (B)

, - - Ty,
. ¥600°0 'z uotyenby - - 6%
7800°0 T uoryenby ‘ - - 8%
1$D213ST31B1S 1011g o21enbg uesw 100y -- YA S$590°0- %m
: ‘1rel - x
1oddn ay3 jo uoiB8a1 Syl UT SNfeA [BITITID - - mn
3] SPoIIXd DTISTIBYS 2Ienbs-1y) Syl I . L9°T ’ 0LET 0~ ¢x
po1d9fa1 oq IsSnu BIBDP Sy} YITM JUSISTSUOD , - - mn
J0U ST Tsepow STy} 3Jeyr SIsayrodAy ayy W'z 61’1 N»
"Wopas1F Jo s93180p 6 YITM . L0°S 6LSY "0 e
€3¢ "¢6¢ vL°T £820°0- 71suo0)
:TSpoul PITJIIUSPI-ISAQ : - _ - !
3o OT13ISTIE)S Srenbs-1y) tedeN-Iolie) -- : V6°7. o © . ¢EST I~ [4
01£8°0 '8 0v66°0 Iy
SZ°¢ : 8LIZ"0 X -
*Topoul PSIJFIIUSPT-ISAQ : :
Jo D13S1)B1S aienbg-y wolsAS iedeN-1911) -- . 0 . $667°0 “Tasuoy
SO13STIBIS 31 [IBILSAQ uwwwmm;w,\ mswmm.mm s1ojueIeg

wzssmmx + ﬁza\amvcﬂmx + Aom\mvzﬁwn+ﬁza:Hm-mchvmm +

AUTQR + mcﬂmﬁw + ﬁuﬁ&‘oozxzvcﬁmw +( -t (1" Tg + Zysu00 = aq

I

dutas[  (Syut- dutatgealgedurly]p + Tasuoo
(B)IONVYA  ¥OLDES AYVIANOW DILSHWOT

Watd

7 °1qEL

17



"TW A1ddns Asuom ‘10°¢86T-¢0'zL6T :polred uoTrewtlsy (®B)

8 ¥4 26200 I
$600°0 7 UoTIenbg - - o%
4 ZLT0°0 T uotienby €T°e 87¢0°0- R
1SOTISTIRIS 1011 SIenbg ueow 300y _ - Ly
"T1e} - - IR
1oddn oy3 3o uor8al Syl UT SNTBA [BITITID 97°§ 88¥1°0- mw
SU1 SPo9dXd 213ST3BIS sienbs-1Yy) oy1 JT 92°§ 88¥1°0- vx
po109(d1 oq Isnuw BIBD SYI YITM JUSISTSUOD S ¥ 79¢1°0 mm
30U ST Tapow STY} 1Byl sTsayjodAy oy - - NX
‘WOP3d1J JO S99139p 6 YIIM S9°7 6TLT 0 H\A
.wom.mﬂm ov°y o9v1°¢- Z3suop
: Topoll poTITIUSPI-ISAQ - - <y
Jo J131sT3elS Srenbs-1y) 1edeN-I91ie) 78°¢ V.58 °S - lg
| 0S8L°0 91T 0Z¥L"0 Ig
v 18°¢ 82Z1°0 R
11opoW pPaTITIUIPI-ISAQ _
3O OTisTIEe]S Sxenbg-y weysAg iedeyN-i911e) -- 7¢°0 LLS9°0 Tysuoy
. son{eA-3 sojemrlsy
SDTISTIBIS 3TJ TIBISAQ >1303duksy TNL4 Siojuereq
M )
Eﬁm% + ( Q\vaﬁww + ﬁ;m\mvﬁ\w Az%S-QEEoX +
o - v
e+ 0%+ G W +(N s +(Ta-"nTe + ZGisuos = g
Q:ELT ﬁmvﬁuomﬁa e+p~m+>5~£8+ Hpmzou = WUIQ

(B)WOIONIN THLINA :¥WOIDHS XAVIANOW DILSAWOd

18



"IN A1ddns Asuouw ‘1d°¢86T-20°¢L61 :potzed uoTEWTISY (®)

- - H&
0¥T0°0 °Z uoryenby - - 6z
6710°0 "I uoTyenbyg - - 82
1SOT3ST3®1S J1011g oxenbg uesw 300y - - lg:
_ "Trea YA 825970 ¢
1addn oy3 3o uor8e1 oyz ur antea 18213112 89°1 0€L0°0- mm
9Ul SpeadXxs J13STIeIS vxenbs-1y) oyl JI ¥6°¢ 0Z12°0- vn
po1defa1 9q- 3snu elEp SYI YITM IUSISTSUOD - - g 2
jJou ST Tspow STyl 3Ieyl sissylodAy ayy ¥9°0 76070 ig
Wopas1y Jo seaIdsp T YItM 9.°¢ 6¥07°0 HN
Z1S°1S¢ 96°0 8900 °0- {3suop
: Topou EEU@EL?O - - ¢y
30 211S13BIS Srenbs-1y) IeeN-I911e) 10°9 SL6L - g
9Y18°0 §5°9 2190°1 Ty
_ 66V 8T0¢°0 N
:Topou paTFTIUSPI-ISAQ ,
3O J11sTIRIS d1enbg-y weIsAg 1efeN-1911e) -- 8T1°0 $19Z "0~ 13suop
. sanyeA- e «
SOTISTIBIS 314 [[BIOAQ uﬁwwwmm>w< moaquWmm szequreIeg
»Eéﬁm\ﬂ + Aza\amvﬁwx + Aom\mvcix +A3mc5-mﬁ5om. +
0 , - . ,
mcanvrn+ WEEW+ Ayﬁﬁ. ] Z\zvﬁm% +ﬁ_a.& -Z;HSNVN +2 H-B.CHW + Npmcou = I(q
sziH- vaﬁ-oaﬁmmeiw@.&cﬂﬁﬁ8+ Lysuod = Waig

W

(B)XTVLI  :¥0LDFS XWVIANOW DILSIWOd

19



_ _ *921IN0S
STY) WoIJ uoijerdeidsp proAe 03 salel 1S2101uT I9ySTY pue ‘smoryano yerrded a8ier AyrTenun

uT SuTITNSaxr ‘seruedwod T1o udTe103 Jo soseydind ofie] Jo spotaad 10F ‘0IOUYMOSTO 018z ‘$)°I86T
.03 T0°T86T 103 0°T = o[qeliea Awumg -yIW A1ddns Aeuow ‘) ¢86T 03 7D 0461 Poliad o1dwes (e)

: 85°ST _ 1£20°0 Iy
¥600°0 "z uoryenbyg : 90°¢ L910°0 62
8L10°0 T uorlenby - - 8z
!$D13S11B1S 1011 sienbg uesu 300y -- 09°1 LL90°0- BMN
TTRY A . - 9%
Iaddn syl jJo uordex oyl ur on[eA TEIIITID - - mx
9U21 SPe9dXe DT13S131e1S oI1enbs-1y) o8yl JII - - .vx
po3osfo1 8q 3snuw e3Ep 9Y3 YIIM 1USISTSUOD sy 6991°0 Cg
J0U ST Topow STy} eyl stseyrodLy ayr - - tg
"WOPI3LF JO $99139p T YItM S0°9 69¥S°0 Hw
STh 768 AN 8778 "¢~ Z3suop
. :Topou paI1ITIUSPI-ISAQ - - .29
JO >13sT13e])S sienbs-1y) IedeN-I93IB) -- 6L°¢ - LOvETZ- lg
9L68°0 LT°S. 6805 "0 Iy
, Ty STIZ°0 v
, :Topout peTJTIUSPI-~IBAQ
Jo J>13STIeIS daenbg-y weysdg iedeN-1031e) -- 87°7 _ €167°7 [3suoy
seniea-3 Sa3BWilSg
SOT1ST3e1S 114 1TelIsAQ s1303duksy THI A sIsjureieg

x:x:mmx + Aza\amv:ﬂmn + ﬁom\mvzﬂmx+ Azgcﬁm-mcﬂmvww +

mcﬂmmn+ m:Homn+ ﬁpﬁ&‘moz\zvcﬁmx +AH& -E:Hmvﬂx +AH-H-3Hva + Cysuod
¢ T [

iq

@+pw@+>¢w 1SU0d

%SLT%E-%EQ Blut WITQ

(B)VAVNVD  :¥0LDFS AYVIANOW DILSTWOd
L °T1qelL

20



COMPARISON OF SPEED OF ADJUSTMENTS AND LONG-TERM
ELASTICITIES OF MONEY DEMAND FROM OLS AND FIML RESULTS(a)

Table 8

Speed of ~ Income Interest Inflation
Adjustment  Elasticity Elasticity Elasticity

UNITED STATES M2

OLS .36 .95 -.07 -.11

FIML .41 1.00 -.06 -.09
JAPAN M1

OLS .28 1.44 -.06 -

FIML - 0.22 1.44 -.08 -
GERMANY M3

OLS .11 1.62 -.11 -

FIML .18 1.66 -.07 -
FRANCE M2

OLS .18 .99 -.11 -

FIML .22 .99 -.11 -
UNITED KINGDOM M1

OLS .16 .87 -.49 -

-FIML .12 .74 -.58 -
ITALY M1

OLS .22 1.13 -.42 -

FIML .30 1.06 -.36 -
CANADA MIA

OLS .22 .56 -.24 -

FIML .21 .51 -.21 -
a. OLS results are taken from Blundell-Wignall, Rondoni and Ziegelschmidt

(1984). Long-temm interest and inflation elasticities are evaluated at

sample means.
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Table 9

DYNAMIC SIMULATION OF THE MONETARY-BLOCKS:
FULL SAMPLE PERIODS

Root-Mean-Square Error

Countries Money Supply Level Interest Rate Level
United States 0.0101 | 0.0110
Japan | 0.0150 | 0. 0124
Germany _ 0.0151 , " 0.0165
France - _ : 0.0116 0.0109
United Kingdom 0.0312 - 0.,0139
Italy | 0.0224 0. 0166
Canada 0.0231 0.0108

Dynamic simulations of the simultaneous 2 equation model for each
country are condducted over the periods 1973.Q2-1983.Q1 for the United
States, Japan, Germany, France and Italy; 1972.Q3-1983.Q1 for the
United Kingdom; and 1970.Q2-1983.Q1 for Canada. Charts corresponding
to these RMSE statistics are shown in Chart 1.
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V. SIMULATIONS OF A GOVERNMENT SPENDING SHOCK
UNDER ALTERNATIVE MONETARY POLICY ASSUMPTIONS

A, Biannualisation of the quarterly monetary sub-hodel

In order to include the monetary blocks in the OECD international
linkage model the quarterly FIML estimates were converted to their bi-annual
equivalents -- a process facilitated by the Koyck specification (8). These
equations were then simulated dynamically over the full sample period to check
the accuracy of the conversion. Root mean square error statistics for these
dynamic simulations are shown in Table 10 of the Annex to Part V, and charts
for the simulation of velocity and interest rates are shown in Chart 2. These
suggest that the conversion.of the equations is quite satisfactory. In most
. cases, errors in the bi-annual simulations are slightly reduced in comparison
to the quarterly model (see Table 9). This is suggestive of the presence of
"neise"” in the quarterly series. which is reduced through bi-annualization.
This is true for the United States, Japan, Germany, France and Canada. In the
cases of the United Kingdom and Italy the errors are slightly increased. In
both cases the bi-annualized model tends to exaggerate certain extreme sharp
movements in the series around the middle of the simulation period (see
Chart 2). ' : .

B. Bridging equations for narrow and broad aggregates

In the last three countries discussed above, (the United Kingdom, Italy
and Canada) only narrow monetary aggregates proved - to have a stable demand
function. However, since (i) broader aggregates are targetted in at least two
of these countries, and (ii) bank credit expansion, as a counterpart to the
broader aggregate, 1is of interest in its own right, bridging equations
reflecting the positive portfolio response of time deposits in relation to
interest. rate movements are also provided. It was assumed that:

r

A Ty
D _
1n W const + a; ( 2 ) + a,ln (

M) -1 (3)

Where M refers to the broad monetary aggregate, Mn to narrow money, D to time
deposits (= M - Mn) and 71, is the long-term interest rate. An unweighted
average of short and long rates is used to capture the own rate payable on
deposits of varying maturities. This equation is estimated, for the three
countries concerned, on six monthly data over the same sample period used for
the FIML sub model. OLS techniques are used. = The results, shown in Table 11
of the Annex to Part V, are satisfactory in temms of parameter signs,
statistical significance and overall fit. '

C. Overall structure of the domestic financial sector

The overall structure of the domestlc financial sector including the
FIML sub-model discussed above may be written as:

i) Broad Money Supply; M3: Germany, United Kingdom, Italy; MZQ
United States, Japan, France, Canada. :

a. For countries for which a stable broad money demand was
identified (United States, Germany, Japan, France)

M = M)(p, vy, r, Dlnp®) " (4)
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or

b. For countries for which a stable narrow moﬁey dems 1 was
identified (United Kingdom, Italy, Canada) -

M=M(M, r, 1) ' _ (5)
ii) Narrow Money Supply (United Kingdom, Italy, Canada)

M =¥ (o, v, r, DIp®) | 4 (6)
iii) Short-temm Interest Rate Reactioﬁ Function

r = r (r,, DM, M, t, DInE, DinF, Dinp - Dlmpy, E, p, py) -  (7)
iv)‘ Long-term Interest Rate

= rp (r, Dinp, NLG) (8)
where NLG is government.net lending.
v) Domestic Bank Credit Expansion

 DCE = AM - AF | : (9)

_This domestic monetary block has a number of important 1linkages with
~the rest of the INTERLINK model. Two are of particular importance. First,
short-term interest rate directly impacts wupon the portfolio balance
detemination of the exchange rate.

E = E(r, 5, NFA, E®) (10)
E€ = E¢ (p, py) | (11)

- Where NFA refers to net foreign assets. The exchange rate, in turn, affects
trade flows, the current account, and domestic economic activity. It also
affects domestic prices. Second, the long-term interest rate directly impacts
upon private expenditure and interest payments in the model. The rest of this
paper is concerned with examining the nature of the influence of alternative
domestic monetary policy regimes on INTERLINK simulation outcomes. It is
shown that with the new financial sector monetary policy plays a powerful role
in the model.

D. Alternative monetary policy regimes

With the revised domestic financial blocks the INTERLINK model may be
run under four main alternative monetary policy regimes when con51der1ng, for
example, changes in fiscal policy.

i)‘Non-accommodating monetary policy. This mode is characterized by:

--  fully floating exchange rates;

-- the intérest rate is exogenised (implying that the interest rate
reaction function is overridden); -and

-- the exogenous interest rate is used to target a pre-determined
path for the money supply via the demand for money function.
. 24



rate

Monetary policy is non-accommodating of a fiscal policy shock in
the sense -that the interest rate adjusts to force money demand
equal to the pre-determined path of the money supply.

Managed floating monetary policy. In this mode model simulations
would be characterized by: .

fully floating exchange fates;

the money supply is determined by the demand for money function;

. and

the interest rate is determined by the policy reaction function.

Monetary policy. manages the exchange rate in the sense that
foreign interest rates, exchange rates and international reserves
are arguments of the interest rate reaction function. It does not
refer to exchange market intervention, which is not explicitly
modelled in this version of INTERLINK. Since the money supply is
determined by money demand, monetary policy will generally be
partially accommodating of a fiscal policy shock. It is in this
mode that the model should be used for forecasting the money
supply and interest rates.

iii) Fixed exchange rates. This mode is characterized by:

exogenous interest rates (implying that the interest rate reaction
function is overridden);

the money supply is determined by the demand for money function;
and

the exogenous interest rate is used to target a constant exchange
rate.

In this case the interest rate may be thought of as adjusting to
ensure ‘that there are sufficient capital flows to finance the
deterioration of the current account in response to a fiscal shock
without requiring a change in the exchange rate.

Fully accommodating monetary policy. In this mode use of the

model for policy simulations would be characterized by:

fully floating exchange rates;

- the money supply is determined by the demand for money fnnction;

and
interest rates are exogenous.

In this case interest rates are unaffected by the fiscal policy
shock, the money supply accommodates demand, and the exchange rate
is permitted to reinforce the impact of government spending on the
economy .

Provided that capital flows are relatively mobile and that exchange
expectations are not too greatly affected by other responses to a fiscal
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shock (notably inflation), one would expect the multipliers wunder
non-accommodation to be smaller than those under full accommodation, with

other regimes lying somewhere between these two extremes. This need not
always follow however. The direction of the change in the exchange rate in

response to a fiscal shock under non-accommodating monetary policy depends on:

the size of the current account effect;

-- the interest rate response (which will tend to be greater the
smaller the interest elasticity of money demand);

-- the degree of capital mobility; and
-- the effect of various system responses on exchange rate expecta_tions{

If the exchange rate actually depreciates under non-accommodating monetary
policy when fiscal policy is expansionary (e.g. because the current account
deterioration is large, the interest elasticity of money demand is high and
capital mobility is- low) then  higher interest rates and lower output
multipliers would result from attempts to adjust monetary policy to fix the
exchange rate,

- The above monetary policy regimes may also be used for the simulation
of real and pricing shocks other than those associated with fiscal policy.
Other regimes are also possible. For example, the authorities may attempt to
fix both interest and exchange rates while permitting the money supply to
accommodate demand. However, in the rest of this paper the effect of a
sustained increase in real government spending equal to 1 per cent of real GDP
under the four monetary policy regimes outlined above is considered.
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CHART 2

DYNAMIC SIMULATIONS OF VELOCITY AND INTEREST RATES: BI-ANNUAL EQUATIONS
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CHART 2 (continued)
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E. Simulation of a one per cent increase in real government spending

United States

Under non-accommodating monetary policy the increase in real government.
spending, for a given money supply, raises both interest rates and output.
The rise in interest rates, to be 113 basis points above baseline in the first
year and 182 basis points above it after four years, results from an increase
in the demand for money consequent upon higher output. This, in turn, causes
long-term interest rates to rise to by 147 basis points after four years, and
the exchange rate to appreciate by 0.5 per cent in the first year, rising to
be 0.8 per cent above its baseline after 2 years and declining thereafter.
Rising interest and exchange rates limit the rise in output, particularly by
the fourth year when it is only 0.7 per cent above its baseline solution. A
managed float, whereby the U.S. authorities pursue the joint objectives of
controlling the money supply and limiting movements of the real exchange rate
in their interest rate reactions, leads to less increases in interest rates
and a mild appreciation in the first year, followed by some depreciation
afterwards. The money supply rises, partially accommodating a somewhat larger
increase in output. Adjusting interest rates to maintain fixed exchange rates
leads to higher rates than under a managed float in the seond half of the
simuiation: the period in which the exchange rate would otherwise have
depreciated under a managed float. Output increases by more at first, but
subsequently declines more sharply. An accommodating float (fixed interest.
rates) leads to a more substantial increase in output than in any of the other
three rtegimes. Inflation has a similar profile whatever the stance of
monetary policy, although it is sllghtly greater under fixed exchange rates
and the accommodating float.

Jagan

The real output multipliers for Japan are ranked similarly to those for
the United States. Non accommodation leads to a 0.6 per cent increase in
output over its baseline after four years, compared to a 2.4 per cent rise
under an accommodating float. The managed float and fixed exchange rate
multipliers lie between these extremes, although managing as opposed to fixing
the exchange rate is considerably more expansionary. This is reflected in a
smaller increase in interest rates and a considerable depreciation of the
exchange rate. This occurs mainly because the authorities are assumed only to
"smooth" the exchange rate in their policy reactions, and not to target its
level. The price level rises by 2.4 per cent after four years under non
accommodation, all other policies being considerably more inflationary. '

'Germany

As with the United States and Japan, non accommodation markedly
constrains the output multiplier compared tc an accommodating float; after
four years output is 0.5 per cent above its baseline in the former and more
than double this figure in the latter. A managed float, which involves
ajdusting interest rates to narrow the interest differential with the rest of
the world while also attempting to target the money supply, leads to similar
increases in interest rates compared to the case of using monetary policy to
fix the exchange rate. The exchange rate, on balance, moves very little, seo
that output and price multipliers are similar for both exchange rate
policies. Inflation is very modest under non~accommodation, and is somewhat
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higher under exchange rate targeting. An accommodating float is coﬁsiderably
mors expans1onary than the other three reglmes, and leads to much greater
increases in prices. '

?rance

In France non accommodation constrains the output multiplier to be 0.5
after four years, and short-term interest rates rise by 248 basis points. The
" exchange rate apprnciates by 0.5 per cent during the first year and thereafter
remains above its baseline solution., A managed float leads to more monetary
accommodation and exchange rate depreciation, so that the output multiplier is
almost double that for the non-accommodation case. However, this is not the
case for fixed exchange rates. That the exchange rate depreciates under a
managed float implies that the use of monetary policy to fix the exchange rate
will lead to higher interest rates. In the fixed rate case the short-term
interest vises by 294 basis points, and since the exchange rate is also
relatively higher, the real GDP multiplier is more constrained than under a
managed float, as is the increase in domestic prices. It is only marginally
more expansionary than the non-accommodated multiplier. An accommodating
float leads to much greater increases in output and prices.

1

United Kingdom

In the United Kingdom the simulation of a government spending shock
der the assumptions of either non-accommodation or a managed float both lead
o similar ocutcomes for interest rates, output and prices. Output rises to be
about 1 per cent over its baseline value after two years and thereafter
deciines. Prices rise by just over 2 per cent after four years in both
cases.. This is becausé the reaction function for interest rates in the United
Kingdom puts more stress on controlling the level of the money supply in
relation to its target, i.e. avoiding base drift, and, in addition, suggests
attempts to resist movements in the real exchange rate. Such reactions under
a managed float give rise to small changes in the money supply, making
cutcomes close to the case of non-accommodation. Since the exchange rate
depreciates under both of the previous policies, fixed exchange rates must
imply higher interest rates. This in turn, leads to smaller output and price
effects.. As with all the other countries, an accommodating float is
considerably more expansionary. '

un
to

ltaly

: The results for Italy have a similar pattern to those for the United

Kingdom.  Non-accommodating monetary policy and a managed float 1lead to
similar output and price responses; fixed exchange rates imply more
restrained ocutput multipliers, and an accommodating float is most expansionary.

Canada

A& non accommodating float implies modest increases in the short-term
interest rate above its baseline value, by only 88 basis points after four
yea‘:s,s because of the high interest elasticity of money demand. Output rises
by 0.8 per cent over the same period, and there is a modest depreciation of
the exchange rate after the first year. While the Canadian authorities are
assumed to target the level of the nominal exchange rate, other arguments - of
the reaction function, and lagged adjustment, imply more monetary
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accommodation and greater depreciation under a managed float. The real output -
multiplier is therefore higher. Fixed exchange rates, as with the previous
two countries, leads to much smaller increases in output in response to a
government spending shock. An accommodating float leads to the greatest
expansion of output and prices. : :
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Table 10

DYNAMIC SIMULATION OF THE BI-ANNUALIZED
MONETARY BLOCKS:  FULL SAMPLE PERIOD(a)

Root Mean Square Error

Countries ‘ : Money Supply Level Interest Rate Level
United States _ ‘ 0.0076 0.0091
Japan 0.0128 0.0106
Germany » 0.0099 0.0136
France | 0.0084 0.0091
United Kingdom , 0.0379 0.0164
Italy , 0.0266 0.0185
Canada ' R 0.0196 0.0085
a. Dynamic simulatibns of the simultaneous equation model for each country

are conducted over the periods 1973.52-1983.S1 for the United States,
Japan, Germany, France and Italy; 1972.S2-1983.S1 for the United
Kingdom; and 1970.S2-1983.S1 for Canada. Charts corresponding to

these RMSE statistics are shown in Chart 2.

Table 11

BRIDGING EQUATIONS BETWEEN NARROW AND BROAD MONEY SUPPLIES

1n(D/M,) = const + él(r+rL)/2 + a21n(D/Mp) -1

Country const  aj as RZ h(a)  SEE

United Kingdom 1n((M3-M1)/M1) -~0.0516 0.6536 0.9123 0.91 4.73  0.045
: (1.22) (1.80) (19.56)

Italy In((M3-M1)/M1) ~0.0655 0.5072 0.8805 0.96 0.25 0.035
; _ (1.82) (2.21) (14.78)

Canada In((M2-MIA)/M1A) -0.0075 1.1101  0.8747 0.99 2.28  0.022

(0.73) (5.92) (34.08)

a. Durbin h statistic for autocorrelation.
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"Table 12(a)

UNITED STATES: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GDP

(Differences from baseline)

Short Long Effective Money Real . GDP Current
interest = interest exchange Supply 6DP(c) Deflator Balance
rate(b) rate(b) rate(b) M2(c) < (c) . $US Bill
Non-Accommodating -
float 1981 1.13 0.33 0.53 - 1.02 0.18 ~8.38
1982 1.63 ~0.83 0.82 - 1.17 0.53 ~-9.69
1983 1.77 1.22 0.79 - 0.5  0.87 - ~10.69
1984 1.82 1.47 " 0.64 ~ -.0.67 1.15 -12.21
Managed float o
1981 0.48 0.14 0.15 0.42 1.04 0.16 -5.08
) 1982 0.56 0.31 ~-0.04 0.91 1.32  0.53 ~10.72
1983 0.49 0.40 -0.42 1.36 1.31 0.94 ~11.87
1984 0.45 0.43 -0.80 1.77 1.27 1.30 ~14.05
Fixed exchange
rate 1981 0.25 0.07 - 0.58 1.05 0.16 ~9,33
1982 0.75 0.30 - 0.86 1.35 0.55 -10.50
1983 1.16 0.62 - 0.93 1.32 0.97 ~-11.30
1984 1.47 0.94 - 0.93 1.16 1.33 ~-13.36
Accommodating float
1981 - - ~-0.14 0.73 1.06 0.15 ~9.59
1982 - - ~0.53 1.44 1.41 0.54 ~11.23
1983 - - - ~0.96 1.99 1.53 0.99 ~12.33
1984 - - - ~1.35 2.53 1.58 1.40 ~14.91
a. The table shows deviations from the model baseline of a counterfactual sustained

real government spending increase by 1 per cent of real GDP.

b. Percentage points.

C. Per cent.
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Table 13(a)
JAPAN: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GDP

(Differences from baseline)

Short Long Effective  Money Real GDP Current
interest interest exchange  Supply GDP(c) Deflator Balance
rate(b) rate(b) rate(c) M2+CD(c) (c) $US Bill

Non-Accommodating

float 1981 2.32 0.96 - . 0.98 0.42 ~2.68
1982 3.53 1.47 1.57 - 1.05 1.29 -3.91
1983 3.80 1.96 1.46 - 0.86 2.05 ~-4.70
1984 3.30 2.15 0.88 - 0.59 2.37 ~5.15

Managed float
1981 0.55 0.18 ~0.04 0.82 1.06 0.37 ~3.26
1982 1.19 0.46 ~0.62 2.01 1.43 1.32 ~4.42
1983 1.63 0.75 ~-1.54 3.22 1.66 2.55 ~4.96
1984 1.76 0.96 ~2.53 4.21 1.74  3.58 ~5.60

Fixed exchange

rate 1981 0.65 0.21 - 0.79 1.06 0.37 - -=3.23
1982 2.23 0.81 - 1.50 1.38 1.35 ©~4,13
1983 3.45 1.49 - 1.78 1.41 2.52 -4.53
1984 4.09 2.09 - 1.53 1.14 - 3,30 ~5.00

Accommodating float .
1981 - - ~0.33 1.07 1.08 0.35 ~3.44
1982 - ~ ~1.54 . 2.85 1.56 1.31 ~-4,71
1983 - - ~3.19 4.94 . 2,02 2,71 -5.29
1984 = - ~4.83 6.96 2.40 4,07 ~6.08

a.  The table shows deviations from the model baseline of a counterfactual sustained

real government spending increase by 1 per cent of real GDP.
. b. Percentage points.

C. Per cent.
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Table 14(a)
GERMANY: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GpP

(Differences from baéeline)

Short Long Effective Money Real GDP Current
interest interest exchange Supply GDP(c) Deflator Balance
rate(b) rate(b) rate(b) . M3 : (c) $US Bill

Non-Accommodating
float 1981 1.83 0.56 0.90 - 0.79 0.28 -1.66
1982 1.68 0.73 1.39 - 0.90 0.29 . ~2.19
1983 ©  1.18 0.74 1.38 - 0.70 - .0.19 -2.67
1984 0.65 0.66 1.07 - - 0.47 ¢.06 ~2.86
Managed float
1981 .0.58 0.18 0.12 - 0.55 0.85 0.24 ~2.61
1982 0.69 0.28 "0.15 1.08 1.09 0.42 ~3.12
1983 0.56 0.31 ~0.03 1.47 1.07 0.55 =314
1984 0.34" 0.29 ~-0.33 1.67 0.92 0.62 ~-3.06
Fixed exchange . ‘ : '
rate 1981 0.39 0.12 - - 0.63 0.86 0.23 ~2.75
1982 0.62 0.23 - 1.23 1.12 0.44 ~3,21
1983 0.83 0.36 - 1.51 1.10 0.62 -2.94
1984 0.85 +  0.45 - 1.47 0.91 0.68 -2.63
Accommodating float .
' 1981 . - - -0.22. 0.78 0.88 0.22 ~3.04
1982 - - -0.55 1.68 1.19 0.46 -3.74
1983 ~ - ~0.96 2.39  1.28 0.73 ~3.60
1984 - ~ ~-1.31 2.82 1.2 . 0.94 -3.31
a. The table shows deviations from the model baseline of a counterfactual sustained

real government spending increase by 1 per cent of real GDP.
b. Percentage points.

c. Per cent.
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v Table 15(a)

- FRANCE: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GDP

(Differences from baseline)

GDP

Current

real government spending increase by 1 per cent of real GDP.

b. Percentage points.

o Per cent.

37

Short Long  Effective Money Real
interest interest exchange  Supply GDP(c) Deflator Balance
rate(b) rate(b) rate(b) M2(c) g (c) $US Bill
, Non-Accommodating
float 1981 1.34 0.42 0.47 - 0.73 0.41 -1.91
1982  1.75 0.70 0.61 - 0.74 0.85 -2,29
1983 2,11 1.00 0.50 - 0.66 1.35 ~2.24
1984 2.48 - 1.30 0.30 - 0.52 1.89 ~2.12
Managed float . '
1981 0.48 0.15 -0.10 0.51 0.77 0.42 ~-2.27
1982 0.70. 0.27 -0.57 1.13 0.89 1.03 ~2.62
1983 0.99 0.44 ~1.39 1.92 0.97 1.93 -2.55
1984 1.30 0.63 ~-2.40 2.86 0.99 3.09 -2.54
Fixed exchange
rate 1981 0.68 0.21 - 0.42 0.76 0.42 ~-2.19
1982 1.45 0.53 - 0.60 0.84 1.00 -2.37
1983 2.29 0.95 - 0.55 0.78 1.71 -2.17
1984 2.94 1.38 - 0.35 0.59 2.40 ~2.03
Accommodating float .
1981 - ~ ~0.40 0.78 0.79 0.42 -2.47
1982 - ~ ~-1.29 1.82 0.98 1.12 -2.84
1983 - - ~2.72 3.28 1.17 2,27 -2.84
1984 - - -4,54 5.21 1.36 3.88 ~2.99
a. The table shows deviations from the model baseline of a counterfactual sustained



Table 16(a)
UNITED KINGDOM: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GDP

(Differences from baseline)

Short Long Effective Money Real GhP Current

interest interest exchange Supply GﬁP(c) Deflator Balance
rate(b) rate(b) rate(b) Mi(c)(d) (c) $US Bill

Non~Accommodating '
0.08 -0.03 ~ 0.84 0.16 . ~2.13

float 1981 0.20
' 1982 0.32 0.15 ~0.29 - 0.99 0.57 -2.52

1983 0.55 0.27 ~0.89 - 0.94 - 1.23 ~2.39
1984 0.69 - 0.38 -1.71 ~ 0,74 2.11 ~2.01

Managed float
1981 0.09 0.03 ~0.10 0.21 0.85 0.16 ~2.17
1982 0.24 0.10 ~0.39 0.35 1.00 0.58 . ~-2.55%
1983 0.44 0.21 ~1.04 0.48 0.96 1.27 ~2.40
1984 0.61 0.32 -1.89 - 0.59 0.76 2.19 ~2.01

Fixed exchange

rate 1981 0.28 0.11 - -0.09 0.84 0.16 ~2.11
1982 0.78 0.33 - ~0.92 0.97 0,57 = =~2.38
1983 1.62 0.75 - ~2.81 0.85 1.19 ~2.14
1984 2.32 1.19 - ~5.47 0.53 1.88 -1.70

Accommodating float
1081 - - -~ -0.15 0.36 0.85 0.15 ~2.20
1982 - .- -0.57 0.91 1.02 0.58 ~2.61
1983 - - ~1.46 1.85 1.01 1.31 ~2.50
1984 - - ~2.60 2.97 .~ 0.86 . 2.33 -2.11

a. The table shows deviations from the model baseline of a counterfactual sustained

real government spending increase by 1 per cent of real GDP.

b, Percentage points,
c. Per cent.
d. .The narrow money supply for which a stable demand function was identified is

shown in this table. However, briding equations reflecting the positive
portfolio response of time deposits in relation to interest rate movements are
also included in the model. The user has the option to target either narrow or
broad aggregates. : '
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- Table 17(a)
ITALY: REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF GDP

(Differences from baseline)

Short Long Effective  Money Real GDP Current
interest = interest exchange Supply GDP(c) Deflator Balance

rate(b) rate(b)  rate(b) Mi(c)(d) (c) $US Bill
Non-Accommodating
float 1981 0.46 0.20 0.11 ~ 1.07 0.11 ~2.36
1982 0.47 0.31 0.10 - 1.16 0.09 ~2.41
1983 0.49 0.38 ~0.08 ~ 1.10 0.17 ~-2.19
1984 0.50 0.37 ~0.07 - 1.05 0.25 ~2.17
Managed float :
1981 0.18 0.08 ~0.08 0.48 1.08 0.12 ~2.40
- 1982 0.18 0.12 ~0.25 0.83 1.21 0.15 ~-2.42
1983 0.23 0.17 -~0.47 0.90 1.16 0.25 ~2.17
1984 0.24 0.20 -0.67 0.96 1.11 0.34 ~2.15 -
Fixed exchange :
Tate 1981 - 0.22 0.09 - 0.19 0.74 0.08 ~1.58
‘ 1982 0.32 0.18 - 0.18 0.86 0.09 ~1.67
1983 0.49 0.31 - -0.12 0.84 0.14 ~-1.55
1984 0.59 0.43 - ~0.47 0.80 0.18 -1.59
Accommodating float
1981 - ~ ~0.21 0.81 1.10 0.13 ~2.42
1982 ~ - ~0.46 1.33 1.24 0.18 ~2,43
1983 - , ~ ~0.76 1.60 1.21 0.30 ~-2.18
1984 ~ - ~1.00 1.79 1.16 0.41 - ~2.13
- a. The table shows deviations from the model baseline of a counterfactual sustained
real government spending increase by 1 per cent of real GDP.
b. Percentage points.
C. Per cent. -
-d. The narrow méney supply for which a stable demand function was identified is

shown in this table. However, briding equations reflecting the positive
portfolio response of time deposits in relation to interest rate movements are
also included in the model. The user has the option to target either narrow or
broad aggregates.
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Table 18(a)
CANADA : REAL GOVERNMENT SPENDING SHOCK 1 PER CENT OF ub:

(Differences from baseline)

Short Long - Effective Money Real GDP Current

interest interest exchange Supply GDP(c) Deflator Balance
rate(b) rate(b) rate(b) MIA(c)(d) (c¢) - $US Bill

Non-~Accommodating

floa: 1981 0.39 0.13 0.02 - 0.85 0.24 ~1.2%
1982 0.55 0.23 -0.10 - 0.98 0.50 ~-1.61
1983 0.70 0.34 ~-0.32 - 0.92 - 0.85 ~1 74
1984 0.88 0.47 ~-0.63 - 0.80 1.26 -G G

Managed float

' 1981 0.10 0.03 ~-0.15 0.31 0.88 - 0.21 ~1.30

1982 . 0.21 0.08 ~-0.40 0.59 1.07 0.49 ~1.58
1983 0.32. 0.14 ~0.71 0.80 1.08 0.85 ~1.72
1984 0.43 0.21 -1.11 - 1.00 1.02 1.28 ~1.96

Fixed exchange : :

rate 1981 0.38 0.12 - 0.05 0.85 0.24 ~1.29
1982 0.74 ‘ 0.29 - -0.18 0.96 0.53 ~1.60
1983 - 1.18 0.52 - ~0.62 0.83 0.90 ~1.77
1984 1.66 - 0.81. - ~1.22 0.60 1.3 -2.05

Accommodating float :
1981 - ~ ~-0.21 0.40 0.89 0.20 ~1.30
1982 .- - : ~0.46 0.90 1.11 0.48 ~1.57
1983 - - ~0.76 1.34 1.18 0.83 ~1.70
1984 - - -1.00 1.81 - 1.18 1.28 . -1.92

a. The table shows deviations from the model baseline of a counterfactual sustained

real government spending increase by 1 per cent of real GDP.

b. Percentage points.
c. Per cent.
d. The narrow money supply for which a stable demand function was identified is

shown in this table. However, briding equations reflecting the positive
portfolio response of time deposits in relation to interest rate movements are
also included in the model. The user has the option to target either narrow or

broad aggregates.
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VI. CONCLUDING REMARKS

Money demand equations and interest TrTate reaction functions were
estimated simultaneously with a FIML technique, over sample periods that
reflect floating exchange rates. These monetary sub models fit the data well,
as is reflected in dynamic simulation tests. The estimated equations were
coded into the INTERLINK model as a part of the financial sector, and are used
to drive other key variables, notably the long-term interest rates, capital
flows and exchange rates. These, in turn, influence the level of economic
activity and prices in the model.

The role of monetary policy in the OECD INTERLINK model was then
illustrated with the counterfactual simulation of an increase in real
government spending equal to 1 per cent of real GDP. This simulation was
conducted wunder four alternative monetary policy regimes.  First, non
accommodation, where the interest rate is adjusted to force money demand equal
to a pre-determined path for the money supply. Second, the authorities may
pursue a managed float, where some compromise between external objectives and
a partial accommodatlon. of domestic money demand is achieved. Third, the
authorities may adjust interest rates in order to fix the exchange rate
This, it should be stressed, is not concerned with exchange market
intervention. Fourth, the authorities may fix interest rates allowing both
the money supply to adJust to demand and the exchange rate to find its own
level.

In the cases of the United States, Japan, Germany and France, a fiscal
shock that was not accommodated by monetary policy led to the smallest output
and price multipliers, while the accommodating float was most expansionary.
Output multipliers under fixed exchange rates and the case of a managed float
lay somewhere between these two extremes. - For the other countries (France,
United Kingdom, Italy and Canada) the accommodating float was also the most
expansionary. However, fixed exchange rates proved to be more restrictive
than non-accommodating monetary policy. This is because the fiscal expansion
causes the exchange rate to depreciate, even where monetary policy is
non-accommodating. Such an outcome may arise because the current account
deterioration is relatively larger and the degree of capital mobility is
smaller than is the case in the other economies discussed above. Similarly,
there may be different effects of various system responses on exchange rate
expectations. Finally, the interest elasticity of money demand may be
relatively large, implying a smaller increase in interest rates in response to
a fiscal shock. This explanation seems to be the most important, since in
each of the three countries concerned a stable money demand. function was
identified only for the narrow monetary aggregates, and interest rate
increases tend to be smaller under non-accommodation than for the other
countries. Larger increases in interest rates are required to fix the
exchange rate, which reverses the order of the least expansionary monetary
policy regime in the face of a government spending shock.

The results reported in this study illustrate that the new financial
blocks give a much more important role to monetary policy in the OECD
INTERLINK model; outcomes are strongly affected depending on the policy
regime under which model simulations are conducted. Future research will aim
to improve the structure of the existing model, as well as to extend the
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~ approach to some of the smaller QECD economies. The main improvements to
structure currently under investigation include foreign exchange market
intervention functions, and still further attempts to improve the
specification of the money demand equations.

NOTES
i See Holtham (1984); for a full description of INTERLINK, see OECD
(1983). :
2, The earlier interest rate equation combined both policy reactions to

~ changes in interest rate differentials with weighted average foreign
rates, and the first difference of an inverted money demand equation.
However, this mixture tends to be dominated by the foreign rate, sc
that simulations involving pure floating are not possibie,

()
.

See Blundell-Wignall, Rondoni and Ziegelschmidt (1984).

4, An interesting and influential article discussing this as an
explanation of monetary disequilibrium, sse Artis and Lewis (1976).

5. Inverting the interest rate reaction function for the money supply
growth rule of the authorities, assuming that only one or other of the
money supply target terms is pursued, yields:

. 1 ¥ ¥y Xs
DIM = ?\1 + —)—,Z—Dr - (rw-r_l) - —gz—DlnE - —K,—ngnF

- —=2 (Dimp - D1 )-X7 n(E/E )
XZ np npw ZE n (o]

Xg
", 1n(EP/P )
Where all variables on the RHS of the equation are zero, the money
supply will grow at a constant rate. Domestic and external
developments, however, will induce deviations from this constant rate
with appropriate signs. It should be pointed out that attempts to
introduce explicitly published time series for monetary growth targets
in place of the assumption of a constant rate, proved disappointing.
The assumption of a constant rate over a ten year sample period is in
line with the view that there is a single steady-state nominal rate of
growth of the economy over such periods. The monetary authorities will
eventually be constrained to adjust policy instruments to achieve a
rate of growth of the money supply which is consistent with this rate.
Published targets, on the other hand are too ''vague''. Frequently they
are couched in temms of target ranges. Moreover, they have often been
missed when other factors (such as exchange rate considerations) have
been given more priority. '

6. See Girton and Roper (1977).

7. Specifically the RESIMIL program developed by C.R.Wymer has been used.

42



8. Thus, for example, the quarteriy specification of the money demand
equation:

D1mM = x(ﬁllhy + Byt - 1nM_;)
is transfommed by altering the quarterly speed of adjustment to be:
K+ &K£0- ) =1-(1-x)2,
The equation becomes: _
DimMg = [1-(1-%)2] (Bylnyg+Byrg-1rMg-1)

where s subécriptS‘denote.half-yearly values of variables.
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