
From Dornbusch to Murphy:
Stylized Monetary Dynamics of a
Contemporary Macroeconometric Model

Alan A. Powell, Monash University, Clayton, Australia

Newer applied macroeconometric models have adopted a mixture of paradigms to
capture at least the major differences between the behavior of financial markets and
markets for commodities and for factors. Thus, in the Murphy Model of the Australian
macroeconomy (MM), rational expectations and very rapid adjustment are assumed to
apply in markets for financial assets, but frictions and departures from rationality manifest
themselves in the short-term behavior of other markets. A popular story for the reaction
of exchange and interest rates to monetary shocks is provided by Dornbusch’s 1976
overshooting exchange rate model (DBM). The rational-expectations version of this arche-
typal model underpins MM, yet the dynamic adjustment paths of variables in MM differ
markedly from those in DBM. A leading case in point is the exchange rate which in MM
actually undershoots its new equilibrium value after the injection of a monetary shock.
This paper gives a simplified account of how the differences come about. The emphasis
is not so much on theoretical rigor as on providing a convincing practical demonstration.
Using the simplest form of DBM as a starting point, it is shown how one can progressively
develop a miniature model exhibiting an MM-like response to a monetary shock. The key
idea in this development is that aggregate demand does not respond instantaneously to
shocks in the macroeconomic environment. The vehicle used to implement the numerical
miniature model is a computer spreadsheet. Although the specifics relate to MM, the
generics of this development seem likely to be applicable to most models adopting the
mixture of paradigms identified above. This conclusion survives the current proclivity to
replace Dornbusch’s money demand function in the larger models by a policy reaction
function in which interest rates are manipulated to control inflation.  2000 Society for
Policy Modeling. Published by Elsevier Science Inc.
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Figure 1. Overshooting, monotonic exchange rate behavior in the Dornbusch
model (DBM) versus undershooting, damped cyclical behavior in the Murphy
model (MM), and in the extension of Dornbusch discussed below (EDBM).

1. INTRODUCTION

This paper explores the gap between Dornbusch’s (1976) arche-
typal model of exchange and interest rate behavior and a modern
applied macroeconometric model that is routinely used for pol-
icy analysis and forecasting — namely, the Murphy Model (MM)
of the Australian economy (Murphy, 1988a, 1988b; Powell and
Murphy, 1997). The essence of Dornbusch’s simple and elegant
framework at first glance seems to be lost in larger models, such
as the 100-equation MM, that claim to be based on his ideas. This
paper shows that this is not really so; that, in fact, Dornbusch’s
major insights into financial macroeconomics are preserved in
MM, despite the startlingly different monetary dynamics of the
larger model vis-à-vis its compact progenitor.

This difference is illustrated in Figure 1, which shows the time
path of the nominal exchange rate (foreign dollars per domestic
dollar) in the two models following an unexpected (but credible)
permanent expansion in the domestic money supply. The Dorn-
busch model (DBM) exhibits an overshooting jump in the ex-
change rate, followed by monotonic convergence to a new long-run
equilibrium in which the domestic dollar is permanently devalued.
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The initial jump in MM’s exchange rate, on the other hand, “under-
shoots” this new equilibrium, while the subsequent convergence
to it is via a damped cyclical path, the first stage of which actually
carries the exchange rate away from its new equilibrium. It is clear
that in some vital sense DBM fails as a miniature of MM.

It turns out that the difference in behavior devolves on frictions
in the goods and factor markets that are modelled in MM but not
in DBM. Hence, the miniature can be repaired relatively simply
by adding just two new equations, two new variables, and three
new parameters, to the seven-equation DBM. This extension of
Dornbusch’s model will be termed EDBM; its behavior (after
rough calibration to MM) is also shown in Figure 1. Appropriate
choices for the parameters of EDBM allow one to reproduce
either of the types of dynamics shown in Figure 1 (and, indeed,
others).

The remainder of this paper is structured as follows. In Section
2 notation for DBM and EDBM is set out. In Section 3 EDBM
is specified, a solution procedure for it is sketched, and its monetary
dynamics compared with those of DBM and MM. It is found that
while EDBM serves as a suitable miniature for MM in a qualitative
sense, a further extension, D4M, is required to obtain quantitative
congruence. The basis for D4M and its performance as a miniature
of MM is reported synoptically in Section 4. As a concluding per-
spective, Section 5 contains reflections on the issues raised for policy
modeling by the entire exercise, and relates it to modelers’ contem-
porary disdain for the use of an explicit monetary aggregate.

2. DORNBUSCH’S 1976 OVERSHOOTING EXCHANGE
RATE MODEL (DBM)

The equations and variables of DBM are shown in Tables 1
and 2, respectively. The dynamic equations of the model consist of
IS, LM, and Phillips curves, plus the uncovered interest parity (UIP)
condition and an expectations equation for the exchange rate.

Two versions of the last-mentioned equation are given: the first,
Equation (4a), is an error-correction mechanism in which the
domestic currency is expected to appreciate if the current exchange
rate places it below its long-run value, and to depreciate in the
contrary situation. The second, the rational-expectations relation-
ship [Equation (4b)], puts the expected rate of depreciation of
the local dollar, x, to the value actually realized in the model’s
solution, 2ė. In this paper, all model solutions discussed assume
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Table 1: Equations of the Dornbusch Model

Description

Short-run equations of the Dornbusch Model proper
IS curve a 5 mg 1 d(p* 2 e 2 p) 2 sr 1 gy 1 ty* (1)
LM curve m 2 p 5 φy 2 lr (2)
Uncovered interest r 5 r* 1 x (3)

parity
Expected rate of x 5 u(e 2 e) (4a)

depreciatior of the
domestic currency or or

Rational expectations x 5 2 ė (4b)
Phillips curve ṗ 5 p(a 2 y) (5)

Long-run equations for the price level and nominal exchange rate
Long-run neutrality p 5 m 2 y (6)

of money
Purchasing power p 5 p* 2 ē (7)

parity

Source: Based on Powell and Murphy (1997), p. 27. The sign convention adopted in
this table implies that the parameters (denoted by lower-case Greek letters) all are expected
to be positive.

that rational expectations prevail in financial markets. It can be
shown that Equations (4a) and (4b) are equivalent when DBM
is solved under rational expectations, provided that the value of
the coefficient u is chosen appropriately.1

The dynamics of DBM can be found analytically, and are illus-
trated for one set of parameters in Figure 1; these parameter
values are the appropriate subset of those used for EDBM in
the same figure, and hence, are close to the correct settings for
comparability with the MM trajectory there.

3. AN EXTENDED DORNBUSCH MODEL IN DISCRETE
TIME (EDBM)2

Perhaps the least empirically plausible feature of DBM is illus-
trated by the last panel of Figure 2, which shows that economic
activity (think: GDP) jumps instantaneously in response to a mon-
etary shock. The extension of DBM presented here moderates

1 The appropriate choice is: u 5 p1(s/l) 1 d

2 2 1 5p23(s/l) 1 d

2 4
2

1
pd

l 6
1/2

, where the no-

tation follows Table 1—see Powell and Murphy (1997), pp. 36–38.
2 An Excel 5 spreadsheet containing a demonstration version of EDBM may be down-

loaded without charge from http://www.monash.edu.au/policy/ELECPAPR/ip-69.htm.



MONETARY DYNAMICS OF A MACROECONOMIC MODEL 103

Table 2: Notation for Variables in the Dornbusch Model

Variable Descriptiona

a real aggregate demand in the home country
g real aggregate spending by government in the home country (exogenous)
e current spot exchange rate, defined as the foreign currency price of a unit of

domestic currencyb

e long-run exchange rate
m nominal quantity of money (exogenous)
p domestic price level (initial value exogenous; endogenous thereafter)
p domestic price level in the long run
p* foreign price level (exogenous, and normalized so that p* 5 0)
ṗ rate of domestic price inflation
r domestic nominal interest rate
r* foreign nominal interest rate (exogenous)
x expected rate of depreciation of the local currency
y real aggregate supply at “normal” rates of utilization of capital and labor in

the local economy (exogenous)—also interpreted as permanent income or
sustainable real aggregate demand

y* real income in the rest of the world (exogenous)

Source: Powell and Murphy (1997), p. 28.
a All variables, except the nominal interest rates r and r* (which are measured as

proportions per unit time), are expressed in logarithmic form. Leaving aside p (which has
an effectively exogenous initial value, but is endogenous thereafter), the exogenous vari-
ables in the standard closure of DBM are the ones shown in bold type. Again, with the
same exceptional variable, the endogenous variables in the standard closure are those in
ordinary type.

b Dornbusch actually defines the exchange rate as the domestic currency price of a
unit of foreign money, but this is inverted here for consistency with the MM.

this initial jump by introducing inertial lags into the response of
aggregate activity a(t). Although simple in concept, the number
and nature of the lags chosen succeed in producing MM-like cycli-
cal behavior.

The new relationship determining aggregate economic activity
is:

a(t) 5 c a(t) 1 w(t) [1 2 c(t)] a(t 2 1) 1 [1 2 w(t)] [1 2 c(t)] a(t 2 2) (8)

in which

1 > c . 0; (9)

w(t) 5 R exp(2rt) (R, r . 0) (10)

and
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Figure 2. Dynamics of main variables (other than the exchange rate) in DBM
(unbroken lines) and in EDBM (broken lines) under an unanticipated, credible,
permanent 1 percent monetary expansion. The parameter settings that influence
the results here (in both models) are: l 5 7, d 5 1.1; s 5 0.2; p 5 0.75 (implying
u 5 0.96816); appearing in EDBM only are: c 5 0.055; R 5 3.5; r 5 0.235. (For
the exchange rate, see Figure 1).

a(t) 5 m g(t) 1 d{p*(t) 2 e(t) 2 p(t)} 2 sr(t) 1 gy(t) 1 ty*(t). (11)

Other than t (which is implicit in DBM), the new variables in this
system are a(t) and w(t), while the new parameters are c, R, and
r (where 0 < c < 1; R, r > 0). Notice that apart from a change of
notation for (and interpretation of) its left-hand variable, Equation
(11) is just DBM’s IS curve [Equation (1)]; the variable a(t),
accordingly, is identified as what aggregate demand would have
been t periods after the monetary shock if Dornbusch short-run
behavior had prevailed.3 Actual aggregate economic activity a(t)
is specified as a weighted average of two lags of itself and of a(t),
where the weights add to unity but are not all necessarily posi-

3 The inertia in the real side of the economy modeled via Equations (8)–(11) effectively
introduces a third length of run into DBM: a period so short that DBM’s short-run
equations for the goods market fail to be satisfied.
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Table 3: Equations of the Extended Dornbusch Model (EDBM)a

Description Equation/Inequality

Short-run disequilibrium equation
Actual aggregate demand a(t) 5 ca(t) 1 w(t) [1 2 c] a(t 2 1) (12)

1 [1 2 φ(t)][1 2 c]a(t 2 2)
Convex weighting coefficient 1 < c < 0 (13)
Lag weighting function φ(t) 5 R exp (2rt) (r > 0] (14)

Short-run equilibrium equations
Equilibrium IS curve a 5 mg 1 d(p* 2 e 2 p) 2 sr (15)

1 gy 1 ty*
LM curve m 2 p 5 φy 2 lr (16)
Uncovered interest parity r 5 r* 1 x (17)
Expected rate of depreciation x 5 2ė (18)

of the domestic currency
Phillips curve ṗ 5 p(a 2 y) (19)

Long-run equilibrium equations for the price level and exchange rate
Long-run neutrality of money p 5 m 2 y (20)
Purchasing Power Parity p 5 p* 2 e (21)

Source: Powell and Murphy (1997), p. 319 (modified).
a Time indexing of variables is suppressed in all equations other than Equations (12)

and (14), because in the other equations all variables are contemporaneous. Variables
other than a(t) and φ(t) are identified in Table 2.

tive. The variable w(t) has the role of dampening the business
cycle. Because two new endogenous variables are added to DBM,
two additional equations are added; namely, Equations (8) and
(10)—while Equation (11) displaces Equation (1).

If c 5 1, then EDBM collapses back to DBM as set out above
in Table 1. Because almost all macroeconometric models embody
frictions in the goods market, DBM will not work as a miniature
model of them (as we have seen in the case of MM) because they
imply that c ≠ 1.

The full set of equations of EDBM, and a procedure for imple-
menting them, are shown in Tables 3 and 4, respectively. Note
that the explicit dynamic adjustment equation for expected ex-
change-rate changes, Equation (4a), is replaced in Equation (18) by
equality between the actual and the expected rates of depreciation of
the value of the local currency—that is, rational expectations is
enforced. However, unlike DBM, no explicit solution for expected
exchange-rate changes is available for EDBM, and the model must
be solved numerically. Time is now treated as finite, but the time
grid is very fine, so that while lags are defined, the derivatives ė
and ṗ are well approximated by finite difference quotients.
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Table 4: Sequence of Equations Used to Solve EDBM Using a Shooting
Algorithm

Description Equation

Variables at t 5 0 (postshock)
Long-run neutrality

of money p 5 dm (22)
Purchasing power parity e 5 2dm (23)
Time rate of appreciation

of the local currency ė (0 [postshock]) 5 dm/l (24)
Choose e(0 [postshock])

to minimizea {e(100) 2 e}2 (25)
Sticky initial price level p(0) 5 pold 5 0 (26)
Interest rate r(0[postshock]) 5 r* 2 ė(0[postshock]) (27)
Short-run equilibrium

aggregate demand Use Equation (15) to find a(0[postshock]) (28)
Actual aggregate demand Use Equation (12) to find a(0[postshock]) (29)
Initial rate of inflation ṗ (0[postshock]) 5 p(a(0[postshock]) 2 y) (30)

Variables at t 5 1
Update price level p(1) 5 p(0) 1 ṗ(0[postshock]) (31)
Update exchange rate e(1) 5 e(0 [postshock]) 1 ė(0) (32)
Time rate of appreciation

of the local currency ė(1) 5 {p 2 p(1)}/l (33)
Update exchange rate e(2) 5 e(1) 1 ė(1) (34)
Update interest rate r(1) 5 r* 2 ė(1) (35)
Update short-run

equilibrium aggregate
demand Use Equation (15) to find a(1) (36)

Update actual aggregate
demand Use Equation (12) to find a(1) (37)

Update rate of inflation ṗ(1) 5 p(a(1) 2 y) (38)
Variables at t 5 2 and subsequently

Replace ṗ (0[postshock]) and e(0 [postshock]) in Equations (31) and (32) by ṗ(1) and
e(1), respectively, and advance all other time markers by one; continue recursively
for t 5 3, . . . , etc.

Source: Powell and Murphy (1997), p. 320 (modified).
a The minimization is carried out subject to the restrictions implied by the model; that

is, subject to the other equations in this table (with t running from 1 to 100). Initially a
guess is entered for the value of ė (0 [postshock]). A computer algorithm is then used to
find the value of ė (0 [postshock]) which drives e(100) very close to the steady-state value
of e(∞)—see text.

3A. Factors Responsible for Inertia in Aggregate Demand in MM

What are the frictions in MM that account for its failure to
stay on the IS curve à la Dornbusch? Other than government
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Table 5: Main Lag Mechanisms Responsible for Inertia in Aggregate
Economic Activity in MM

Component of
aggregate demand Notes

Consumption Real consumption adjusts via a partial adjustment mechanism
to equilibrium consumption. Interest rates appear explicitly
with lages of 3, 4 and 5 quarters.

Investment The business investment to capital ratio displays inertia, being
partially determined by its lagged value. Housing investment
is similar, involving lags at one and at four quarters. Tobin’s
q enters both equations with a 2-quarter lag, and other right-
hand variables are lagged up to 4 quarters.

Exports Exports X adjust partially to their medium-run equilibrium
value.

2Imports Imports M adjust partially to last quarter’s medium-run equilib-
rium value.

Source: Powell and Murphy (1997), p. 320 (modified).

consumption (which is set exogenously), each of the components
of GDP in MM exhibits inertia in responding endogenously to the
changed economic environment. The details are given in Table 5.

3B. Solutions of EDBM Using Shooting

The method used to solve EDBM is a variant of the shooting
algorithm.4 Given an initial postshock value for the exchange rate,
the equations of motion given in Table 1 make it straightforward to
trace the subsequent trajectory of EDBM’s endogenous variables.
Terminal values are known for several variables—for example, a
permanent 1 percent monetary shock according to Table 1 leads
via Equations (6) and (7) to a 1-percent rise in the domestic good’s
long-run equilibrium price (exp(p) 5 exp{p(∞)}) and to a 0.99099
. . . (51/1.01) percent long-run fall in the nominal exchange rate
(exp{e(∞)} 5 exp(e)). Hence, it is practicable to determine the
size of the unknown initial jump in the exchange rate by minimizing
the gap between p(T) and 0.01 or between e(T) and [1/1.01] for
some arbitrarily high T; in the computations underlying the figures
in this paper, we use T 5 100.

4 For a brief account of this and other methods for solving models under rational
expectations, see Dixon, Parmenter, Powell and Wilcoxen (1992), pp. 334–345.
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Such a solution, in principle, can be computed using any reason-
ably powerful nonlinear solution package. The results presented
below were obtained using the Solver facility in Microsoft Excel
5.0. Because the sequence of computation is important, and be-
cause spreadsheets (like Excel) cannot always resolve circular
references, there are a limited number of feasible ways of setting
the problem up; Table 4 is the basis of one feasible method.

The startup computations shown under t 5 0 in Table 4 are
ordered as shown down the rows in a right-hand column of the
spreadsheet; this is followed by the t 5 1 computations in the first
to the right; subsequent columns just extend the t 5 1 column
recursively. At the commencement of the solution procedure, a
guess is entered in the spreadsheet for the unknown initial
postshock value of the exchange rate, which is then made the
choice variable in the minimization problem presented to Solver.
This is how the trajectories for variables in EDBM in Figures 1
and 2 were computed. When c 5 1, these variables evolve as in
the “pure” DBM trajectories shown as unbroken lines in the same
figures.

In the last panel of Figure 2, the (scarcely discernible) initial
jump in aggregate economic activity in EDBM with inertia in the
goods market (c 5 0.055) is only 0.04 percent; this instantaneous
response seems more plausible as a likely description of how
an actual economy would behave upon being subjected to an
unexpected monetary stimulus of 1 percent than the pure DBM
result, which shows aggregate economic activity jumping by 1.3
percent.

4. D4M—A MINIATURE MM FOR THE ANALYSIS OF
MONETARY SHOCKS

As a miniature of a realistic macroeconometric model, EDBM
does well in a qualitative sense, but fails quantitatively in two
ways: first, not all of the important aggregate variables appearing
in MM are present in the miniature; second, calibration of EDBM
to MM’s exchange rate trajectory does not produce a good enough
fit for other variables.

D4M is a special-purpose or shock-specific miniature expressly
designed to simplify explanation of how a monetary shock works
in MM. For reasons of space, coverage is restricted here to a brief
verbal description and a synopsis of results.5

5 D4M is developed in pp. 326–350 of Powell and Murphy (1997).
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The success of D4M in building intuition about the principal
mechanisms at work in MM depends on the plausibility of the
stylized equations included in it as representations of a much
larger number of more complex equations in MM. In part, this
plausibility might be judged a priori by the nature of the relation-
ships and variables chosen for inclusion in any particular minia-
ture, and ex post by the comparative tracking performance of the
miniature in question vis à vis MM.

At least in the case of a monetary shock, quite a lot is known
about the initial situation in which the shock impinges, and also
about the terminal (steady-state) properties of MM.6 Hence, it is
relatively easy to ensure that these facets are replicated in the
construction of the miniature. Developing an intuitive understand-
ing of the qualitative dynamics connecting the initial and terminal
states of variables, however, is not as straightforward, involving
both modification and extension of EDBM. Despite this, the flavor
of D4M remains substantially that of EDBM.

The starting point for D4M is a simplified two-equation price
system based on MM’s specification of price dynamics. This allows
the inflationary impact of the initial devaluation to be calculated
and then used as the stimulus, which leads, via the money demand
function, to the postdevaluation rise in the interest rate that follows
its instantaneous initial drop. These interest rate movements trig-
ger responses in the goods market, and thereby on the real side
of the macroeconomy.

Because the principal equations of MM’s financial sector (spe-
cifically money demand and uncovered interest parity) take the
same simple forms as in DBM, they can be incorporated directly
within D4M. Similarly, MM’s dynamic equation for the price of
the domestic good, which is one of the two equations of the
simplified price system mentioned above, is incorporated directly
within D4M. The remaining equations of the miniature model give
a very stylized account of MM’s IS- and Phillips-curve mechanisms.

In D4M, the treatment of aggregate economic activity is broadly
similar to that in EDBM, except that GDP is disaggregated into
the trade balance and GNE. The latter is formulated depending
on two lags of itself plus a term driven entirely by the short-term
interest rate at a lag of three-quarters (which corresponds roughly
to the implicit mean lag in MM’s much more complex dynamics).

6 Terminal conditions in D4M again are enforced at T 5 100.
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The real trade balance is modeled as depending on just real GNE
and the real exchange rate. Other than those borrowed directly
from MM, the parameters of the miniature model are obtained
by calibration to the MM trajectories over the first 36 quarters
following the monetary shock.

Notwithstanding these drastic simplifications, D4M replicates
the qualitative features of MM’s dynamics, and even gives passable
quantitative approximations to the MM results for most major
macro variables over the first 4 years following the shock. This is
revealed by the time paths of six of the main macrovariables shown
in Figure 3.

In fact, EDBM and D4M are sufficiently flexible to generate a
much wider range of dynamics than those evident in the charts
so far reported. The size of the exchange rate jump following a
monetary expansion can, depending upon the choice of parame-
ters, vary from zero to 100 percent of the corresponding jump in
the “pure” Dornbusch model. In this respect, these elaborations
of DBM accord with Gruen and Gizycki’s (1993) much more
radical extension of Dornbusch’s ideas to incorporate small
amounts of nonrational behavior by foreign exchange dealers, a
proportion of whom are “anchored” to the forward rate.

5. IMPLICATIONS FOR CONTEMPORARY MACRO
MODELING, AND CONCLUDING REMARKS

The empirical realism of the Dornbusch story is often ques-
tioned. As with any rational expectations explanation, the problem
is one of identifying episodes involving genuinely “new” informa-
tion, which (by definition) takes financial markets by surprise, and
correlating such with actual movements in exchange rates. The
difficulty is illustrated by the way in which the financial press
reports market developments. If an apparently new piece of infor-
mation (e.g., the publication of an official current account balance)
fails to elicit a response in the foreign exchange market, then
journalists will report that the news had been anticipated by the
market; if a jump in the relative value of currencies does ensue,
they will say it is due to the announced figure differing from
market expectations.

The latter type of explanation was given in the case of the
sudden and unusually sharp fall in the value of the Australian
dollar that occurred very briefly toward the end of July 1997 (see
Figure 4). In this case, the downward jump in the value of the
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Figure 3. Dynamic responses to a 1 percent monetary expansion in MM and D4M.

local currency came immediately after an announcement of an
easing of monetary policy by the Reserve Bank of Australia.
Whatever else is revealed by such pieces of factual evidence, they
do confirm that exchange rates do jump. To identify whether
(in the absence of any subsequent shocks) actual exchange rate
movements would follow any of the types of path presented above,
however, would require better controlled conditions than those
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Figure 4. Nominal exchange rate, Australian versus U.S. dollar, late July 1997
(after The Australian for Thursday 31st July 1997, p. 21).

presented to us by the real world. It follows that the degree of
confidence that should be placed in any approach to modeling
exchange rate movements must depend to a significant extent on
the overall performance of the model in which the particular
approach is embedded. The advantages of the stories told above
by EDBM and D4M—and by implication, by MM — is that the
mechanisms are coherent and plausible, and clearly related to
well-understood propositions in macroeconomic theory. If, addi-
tionally, the behavior of the real economy is matched in the model
by historical data, this is about all that can reasonably be expected.

What the discussion has so far ignored is the contemporary
tendency for modelers to eschew altogether the use of a money
demand function (or even a monetary aggregate). The financial
deregulation of the ,eighties. and ,nineties. tended to make
even more volatile the already unstable velocity of money (how-
ever defined), so that this proclivity is understandable.7 Does this
make Dornbusch inspired stories obsolete?

7 While it may be reasonable to construe this as making empirical estimation of a stable
demand-for-money function from recent time-series data a lost cause, this pessimism is
not altogether warranted according to Pierre Siklos’ (1995) empirical work.
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Typically, what has replaced the role of the money supply —
together with the [inverted] money demand function — as the
mechanism causing short-term interest rate variations, is a policy
reaction function. The latter describes the monetary authority’s
attempts to control the rate of inflation, using the overnight inter-
est rate in the official money market as the instrument of control.
Taylor (1993, 1995) has calibrated an interest-rate reaction func-
tion for the U.S. Federal Reserve system, identifying apparently
endogenous behavior by the authorities with sufficient precision
for the profession to ascribe the status of a “rule” to the relation-
ship that he discovered. In the mark II version of the Murphy
model (MM2), the monetary authority targets nominal GNE, re-
ducing the short-term interest rate when actual nominal GNE is
below target, and increasing the interest rate when above (Powell
and Murphy, 1997, pp. 415–416). The same is true of NZM, the
New Zealand Treasury’s macro model designed by Chris Murphy,
and launched publicly in 1995 (Econtech, 1995).

As in Equation (2), the LM curve in the Mundell–Fleming and
Dornbusch models is just the following money demand curve:

m 2 p 5 φy 2 lrs, (39)

in which m, p, and y, respectively, are the logarithms of the money
stock in the hands of the public, the price of domestic output, and
a real activity variable (GDP or, better, GNE); and rs is the short-
term (think: 90-day) nominal interest rate.8 The parameters φ and
l are positive (with φ usually taken as 1, which we do below).

For use below, we note that Equation (39) can be rewritten as
follows:

[(y 1 p)] 2 m 5 gne$ 2 m5 lrs, (40)

where gne$ is the logarithm of nominal GNE. Rearrangement of
Equation (40) yields:

rs 5 hgne$ 2 mj/l. (41)

The monetary policy rule in the 1995 version of NZM is obtained
from Equation (41) by making two further changes: (i) the exoge-
nous stock of money m is replaced by an exogenous target (namely
gne$TARGET) for nominal GNE; and (ii) the short-term interest rate
is replaced by the differential between the short and the long (5-
year) interest rates, (rs 2 rL), measuring the slope of the yield
curve.

8 The interest rate rs is measured here as a proportion per year.
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Apart from the stochastic error term, this reproduces NZM’s
Equation S16:

(rs 2 rL) 5 hgne$ 2 gne$TARGETj/l. (42)

To get back to our initial LM curve Equation (39) (with φ set
to unity), notionally we would do the following: (a) as in the
Dornbusch model, assume that the long-term (now indefinitely
long, rather than 5-year) interest rate rL does not respond to
domestic conditions (in fact, it will show a slight endogenous
response in NZM); and (b) equate the idea of targeting nominal
GNE with the idea of controlling the money supply (an exogenous
steady growth rate in gne$TARGET being equivalent to the same
steady growth rate in m).

The coefficient (2l) then is interpreted as the semielasticity of
money demand with respect to the short-term interest rate.

It will come as no surprise, then, that under a jump in the target
value for nominal GNE, NZM behaves rather like a conventional
monetary expansion in DBM. Focusing on just one variable—the
nominal exchange rate—we find that adding inertia to the IS side
of the Dornbusch model along the lines described above in Section
3 enables the resultant EDBM for New Zealand to emulate NZM
rather closely.

This is shown in Figure 5, where an unanticipated, credible,
permanent lift in the NZM trajectory of gne$TARGET is simulated.
The size of the shock to the NZM variable exp(gne$TARGET) is 4
percent, and we refer to this as an unanticipated, permanent, 4
percent monetary expansion.9 The parameters of EDBM have
been chosen to make its nominal exchange rate trajectory approxi-
mate the corresponding path in NZM, which is also shown in
Figure 5, along with that from DBM.

It is clear that the expunction of money as a variable from the
most recent versions of practical policy models has failed to evict
Dornbusch, whose influence lives on, albeit in attenuated form.
But even without this latest development, the accommodation
of Dornbusch’s 1976 overshooting exchange rate model within
realistic macroeconometric models requires that short-term fric-
tions on the real side of the economy be recognized.

9 In terms of Powell and Murphy’s (1997, pp. 317–325) notation, the parameters underly-
ing the first EDBM simulation (the one reproducing DBM) are {R 5 5.9912; r 5 0.2255;
c 5 1; p 5 0.1439; l 5 87.23; s 5 0.8020; d 5 0.6087; φ 5 1}; those for the second EDBM
differs only in that c 5 0.2141.
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Figure 5. Exchange rate responses in NZM, in the Dornbusch model and in the
extended Dornbusch model to an unanticipated, permanent, 4 percent monetary
expansion. In the absence of the monetary shock, the time path of the nominal
exchange rate is AA.
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