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1 Introduction

In this note we study the two-country model of Table 11.4 in more detail. The model is

restated here for convenience.

Table 11.4. A two-country extended Mundell-Fleming model

y=—eyrr" +eveq+evalg+ng’], (T3.1)

y" = —eyrr* —evQq+eva 9t +ngl, (T3.2)
m—p=emyy — €MRT, (T3.3)
m* —p" = emyy" — emprr’, (T3.4)
y = —wnenw [w —pl, (T3.5)

Y = —wNnenw [w* —pT], (T3.6)

w = wo + Apc, (T3.7)

w* = wy + Apg, (T3.8)
pc=wo+p+(1—ag, (T3.9)

po =wo+p" — (1 —a)g, (T3.10)

Notes: All variables except the interest rate are in logarithms and starred variables refer to the foreign
country. Endogenous variables are the outputs (y,y*), the real exchange rate (¢), the rate of interest
(r*), price levels (p, p*), nominal wages (w,w*), and consumer price indexes (pc, pg). Exogenous are
government spending (g, ¢*), the money stocks (m, m*), and the wage targets (wp,wg). Note that

wo = log Qo.

We compute the effects of fiscal and monetary policy under the various regimes.



2 Nominal wage rigidity in both countries

In this case we have A = \* = 0 so that the model reduces to:

y=—evrr’ +evQatevalg+ng'l, (1)

y* = —eyrr" —eyqQq+evalgt +ngl, (2)

m —wo = ONY — €EMRT, (3)
m* —wy = Ony* — enrr’, (4)
Yy = wnenw [p — wo , (5)

y* =wnenw [p* — wo) s (6)

where we have already used (5)-(6) to simplify (3)-(4) and where the composite parameter

6 is defined as follows:

1
Sy = + EMYWNENW' (7)
WNENW

Writing the system (1)-(4) in one matrix equation gives:

Yy g

A |l =tn | Y|, (8)
T m
q m*

where Ay and I'y are defined as follows:

1 0 €YR —€YQ
1
A= VR Q| (9)
6N 0 —€EMR 0

0 on —€EMR 0

and:
eve nevg 0 0
eya €vg 0 0
= 0 0 10 (10)
0 0 01
The determinant and inverse of Ay are easily computed:!
|AN| = 26neyq (emr + Oneyr) > 0, (11)

'We have used Maple V to compute the determinant and inverse of A. Of course, one can also use Cramer’s
Rule.



A = X
N |AN
ONEY QEMR ONEY QEMR ey Q [eMR + 26N €Y R]
ONEY QEMR ONEY QEMR —€Y QEMR
82evo 8 evo —dnevo
—ON [eMR + OnevR]  ON [eMR + dneYR] eMR + ONEYR

2.1 Fiscal policy
2.1.1 Domestic fiscal policy

Using (12) and the first column of (10) we find:

y €y G 6N (1+1m)eygemr

yel AL neya g 1 | én(1+n)evgemnr

r* 0 |AN| | 6% (1+7)evg

q 0 —O6n (1 —n) [emr + OneyR]
By using (11) we can simplify and obtain:

Yy (1+mn)emr

v | | A+n)emn €yay

Sl I N ) 2fearn + Ovevr]

q — (1 —n)[emr + OnevR] /evo

2.1.2 Foreign fiscal policy

Using (12) and the second column of (10) we find:

) nNeya
y* _ eya .
* = ANl g
r 0
q 0
(1+n)emr
_ | A+ n)emr evag”
on (1+ 1) Q[EMR+5N€YR]'

(1 =n) [emr + OneyRr] /evo

(12)

—€Y QEMR
evQ [eMR + 26n€y R]
—ONEYQ

— [emr + SneEvR]

€yag (13)

(14)

Apart from the effect on the real exchange rate (which changes sign), all effects in (14) and

(15) coincide.



2.2 Monetary policy
2.2.1 Domestic monetary policy

Using (12) and the third column of (10) we find:

Y 0 €y Q lemr + 20N€EyR]
y* _ A&l 0 o 1 —€YQEMR

r* 1 ‘AN‘ _6N5YQ

q 0 €EMR+ ONEYR

By using (11) we can simplify and obtain:

y eEMR + 20N€yR

v | | —emr m

|| —bn 20N [emMr + OneyR]
q lerr + ONevR] Jevg

2.2.2 Foreign monetary policy

Finally, using (12) and the fourth column of (10) we find:

Yy 0 —€YQEMR

y* _ A;V]' 0 m* — 1 €YQ [€MR + 25N5YR]
r* 0 |AN‘ _6N€YQ

q 1 — [emR + OneyR]

By using (11) we can simplify and obtain:

Yy —€MR
y* _ EMR + 20N€yR m*
r —6n 20N lemr + OnevR]

q — lemr + OneyR] ey

(16)



3 Real wage rigidity in both countries

In this case we have A = \* = 1 so that the model reduces to:

y=—eyrr" +eyQq+eva g+ ng’]
y* = —eyrr* —eyqq+eva gt + gl

Yy = —wnenw [wo +wo + (1 — a)q],

Y = —wnenw [wo +wh — (1 —a)q],

*
pP=m—€emyyY + EMRT,

* * *
pr=m"—emyy" +empr’,

)

)
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24
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)
)
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)

where (20)-(23) determine the real quantities (y, y*, r*, and ¢) and (24)-(25) residually

determine the nominal quantities. (The model features a Classical dichotomy.) In matrix

format the real system can be written as:

Yy

Y g
Ar | 7, :FR[ *]7

r g

q

where Agr and I'g are now given by:

1 0 evyr —€yq
Ap = 0 1 eyr e€vo 7
1 0 O Or
01 O —op
and:
€yGg TEeYG
nNeyag  €ya
I'p=
k 0 0
0 0

The composite parameter dg is defined as:

(SR = (1 — a) WNENW -
The determinant and inverse of Ag are:

’AR| = 2eyRp (6R + EYQ) ,

5R€YR *6R€YR €YR [5R + ZEYQ]

1 *6R€YR 6R€YR
‘AR| 5R+€YQ 5R+6yQ
—€YR EYR

AR*

OREYR
—(0r +evQ)
EYR

dREYR
€EYR [6R + QEYQ]
—(0r +€evQ)
—€YR

(26)

(28)



3.1 Fiscal policy
3.1.1 Domestic fiscal policy

Using (31) and the first column of (28) we find:

Y 1 6r(1—n)
y* 1| —6r(1—n) vy
=A € = —_— 32
r* R 0 yas (1+n)(6r + EyQ) Jevr | 2 (6r + 6YQ) (52)
q 0 —(1—=mn)
3.1.2 Foreign fiscal policy
Using (31) and the second column of (28) we find:
y U —6r(1—n)
y* | 1 . 6r (1 —mn) evag”
=A € = —_—. 33
r* R 0 ves (1+n)(0r+evqg) /evr 2(0r + €vQ) (33)
q 0 (1-n)

3.2 Monetary policy

For obvious reasons, monetary policy does not affect any of the real variables. It is left as an
exercise for the reader to determine the effects of monetary policy on price levels (and thus

on the nominal exchange rate).



4 Mixed case

In the mixed case we have A = 1 and \* = 0. The model can be written as:

y = —evrr' +evoetevalg+ng'l, (34)

y* = —eypr’ —eyvoq+evalgt +ngl, (35)

y = —O6rq—wnenw [wo + wo, (36)
m*—wy = OnY" —emrr, (37)
p = m—enuyy+emrr, (38)

— WNy;VW + g (39)

Only domestic money is neutral. The real system, consisting of (34)-(37), can be written as

follows:
)
y* I
Ay " =Ty | g |, (40)
m*
q

where A and 'y are given by:

1 0 EYR —€YQ
0 1
Ay = YRove | (41)
1 0 0 Or
0 6N —€mR 0
and:
evg neyg 0
neya €yg 0
'y = , 42
M 0O 0 0 (42)
0 0 1
The determinant and inverse of Ay, are:
|An| = 6r (emr + OnevRr) + evQ (emr + 20N€EvR) , (43)
Or (EMR + ONEYR) —ONOREYR ey Q (eMR + 20N €Y R) OREYR
AL = 1 €Y QEMR (0rR + €y Q) emMR —€Y QEMR eyRr (OrR + 26y Q)
M Am| ey QON (bR +€evQ) On —ONeEvQ — (br + €vQ)
—(eMR + ONEYR) ONEYR EMR + ONEYR —€YR

(44)



4.1 Fiscal policy
4.1.1 Domestic fiscal policy

Using (44) and the first column of (42) we find:

Y 1
Y _
| o= Ay T evag
T 0
q 0

6rlemr + (1 —n)éneyR]
emr[(1+mn)eyg +n0r] | evay
SN [(1+m) evq +1dR] [An|
—lemr + (1 = 1) OneyR]

4.1.2 Foreign fiscal policy

Using (44) and the second column of (42) we find:

Yy n

* 1
1= ad ] | eve
T 0
q 0

6r [nemr — (1 —n) OneyR]

emr [(14+n) eyg + OR] evyay”

ONn [(1+77)EYQ+5R] ‘AM
—emMr+ (1 —1n)dneyr

4.2 Monetary policy

4.2.1 Domestic monetary policy

Domestic monetary policy does not affect any of the real variables. It is left as an exercise to

the reader to see how it affects the nominal price level and the nominal exchange rate.



4.2.2 Foreign monetary policy

Using (44) and the third column of (42) we find:

Y 0
y* -1 0 *
= A m
r* M1
q 1
OREYR

*

€YR (5R+2€YQ) m
—(5R+EYQ) ‘AM‘
—€YR

(47)



10

5 Fiscal policy multipliers
In the text we represent the reduced-form expressions for the output levels by:

y = g+ (48)
y© = g +(g (49)
Implicitly we hold constant m, m*, wo, wg, and wo and normalize them to zero. We can then
represent the various regimes in terms of ¢ and ¢*.
5.1 Nominal wage rigidity in both countries
From (14) and (15) we find that:

(1+1)ermreva

= + * ) 50
y l9+9715 P S—" (50)
. « (1+1n) empreve
= + . 51
y l9+9715 P S—" (51)
Normalizing the common multiplier by unity, we can represent this case by ¢ = ¢* = 1.
5.2 Real wage rigidity in both countries
From (32) and (33) we find that:
« (L—n)dreva
- — g e 52
" o (L—=n)breve
= [-g9g+4] —7+————. 53
y [—g 912(5R+6YQ) (53)
Normalizing the common multiplier by unity, we can represent this case by ( = (* = —1.
5.3 Mixed case
From (45) and (46) we find:
1—n)é 1—n)é 6
y = H1+ (1—mn) N€YR:| g+ [77 (1-n) NEYR] *] REMREYG’ (54)
€EMR EMR |Ap|
1+ 1+ o
yoo= H( n) €vQ +77} g+ {1+( 1) EYQ] *} REMREYG (55)
OR OR |A ]

In the text we implicitly assume that foreign fiscal policy constitutes a beggar-thy-neighbour
policy, i.e. we assume that neprr < (1 —n)dneyr in (54). In the first step we normalize the

common multiplier appearing in (54)-(55), i.e. we set:

OREMREY G
— = =1. 56
| A (56)
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In the second step, we transform our measure of g and ¢* by writing;:

_ g
R P =TTy o
e g

Using (56)-(58) we can then write (54)-(55) in the form of (48)-(49), though with g and g*
appearing, where ¢ and (* are defined as follows:

n— (A—n)dnevr
EMR
= —= <0 (59)
(1+n)e ’
1 =
(I+n)ev o
0 < = R ra— <1 (60)
1+ (l_Z)6N€YR ’
MR

Note that in the text we ignore this transformation and work directly with (59)-(60).



