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6. The exchange rate overshooting

@ Small open economy.

@ Equilibrium relationship between domestic and foreign monetary
markets: Uncovered Interest Parity.
@ Equilibrium relationship between domestic and foreign goods and
services markets: Purchasing Power Parity (only in the long-run).
o Puzzle:
Tm=Tp=Ts
Tm=]i=s
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6. The exchange rate overshooting

Model economy:

m; — pr = Py — 0Oiy (1)
Ytd:ﬁo"‘ﬁl(st_PH’P:)_ﬁz"t (2)
Ape = p(y! = y{) (3)

Asy = iy — i (4)

where s is the log of the nominal exchange rate, p*, is the log of the
foreign price level, and i* is the foreign nominal interest rate.
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6. The exchange rate overshooting

Endogenous and exogenous variables.

Money supply (exogenous)

Domestic price level (endogenous)

Domestic output (endogenous)

Domestic nominal interest rate (endogenous)
Domestic aggregate demand (endogenous)
Nominal exchange rate (endogenous)
Foreign price level (exogenous)

Domestic potential output (exogenous)

Foreign nominal interest rate (exogenous)
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6. The exchange rate overshooting

Endogenous and exogenous variables.

The model has 5 endogenous variables but only 4 equations.
One missing equation.
Or too many endogenous variables.

We will eliminate one endogenous variable: Output.

Assumption: Output is equal to potential output.
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6. The exchange rate overshooting

Endogenous variables of reference.

© Domestic price level

@ Nominal exchange rate
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6. The exchange rate overshooting

Model economy:

my — pr = 1,[])/{7 — 0i
Ytd = By +ﬁ1<5t — pt +pf) — Byt
Ape = p(y! = y{)

T
Asy = iy — I}
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6. The exchange rate overshooting

Difference equations.
Solving from the domestic nominal interest rate from equation (5):

e = — g (me— pe— 9)) ©)
Substituting (9) in (6):
v = o+ Brls—pet P+ E2(me—p—py)  (0)

José L. Torres (Universidad de Mdlaga) Lecture 6: The exchange rate overshooting Advanced Macroeconomics 8 /20



6. The exchange rate overshooting

Difference equations.

Ape = i+ pbysc upypl — By + P+ P2 (P2
(1)
As; = —l(mt—Pt—4’}/{7)_i§k (12)

0

We can reduce the number of exogenous variables without affecting the
model economy: For example, we can normalize the foreign price level to
1. Thus, pf = 0.
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6. The exchange rate overshooting

Model in matrix notation.

[if:j _ [ —#(51; %) b, ] m L

Bo

my

ok
R Iy

B Pt
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6. The exchange rate overshooting

Structure of the Dornbusch’s model
Money demand me — pr = Py — iz
Aggregate demand y& = By + By(st — pe + pi) — By
Price adjustment Ape = u(yd —yp)
Uncovered Interest Parity As; = iy — i}
Output Yt =Y¢
Inflation Ap: = pr+1 — Pt
Depreciation rate As; = sp41 — St
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6. The exchange rate overshooting

Calibration:

Calibration of the parameters

Symbol Definition Value
P Money demand elasticity 0.05
0 Interest rate semi-elasticity 0.5
B, yg elasticity to real exhange rate 20
B ytd elasticity to interest rate 0.1
U Price adjustment velocity 0.01
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6. The exchange rate overshooting

Calibration:

Exogenous variables

Variable Definition Value
mg Money 100
Bo Government spending 500
Yo Potential output 2,000
Py Foreign price level 0
o Foreign nominal interest rate 3
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6. The exchange rate overshooting

Steady state:

[”f} = —A" !Bz,
St
where:
A — | uB ) um]
1 0 '
L 0
g o— | m M o—u(ME+1) 0 up
0o -1 ¥ -1 0 |’
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6. The exchange rate overshooting

Steady state:
Inverse of the matrix A:

Resulting in:

» 0 1 -y 6 0
SATB=| 1 Oopw) pot,
:BI :Bl 1
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6. The exchange rate overshooting

Operating:
Py = me — Py +0if (14)
§t = my — & + |:1_1’[)‘Bl M

P P B

Using the calibrated values for the parameters and exogenous variables, we
obtain:

]ﬂ+ e (15)

p; = 100 — 0.05 x 2000 + 0.5 x 3 = 1.50

500 [1—0.05x 20 0.5 x20+0.1
5 =100 — — | ———— | x2 e T X3-0=7652
5e=100— [ 0 ]x 000 + o1 x3—-0=765
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6. The exchange rate overshooting

Stability analysis.

Det _V(ﬁlg%)—A Oﬂ_ﬁl/\] —0 (16)
A2+A[ﬁ1y+ﬁ(ﬂ ﬁé“_o (17)

2
Therefore, A; < 0,A> > 0.
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6. The exchange rate overshooting

2
(02+01x001) \/[(02+01x001)] Jr4x28.x50.o1
A= 5 =—0.74

2
(02+01><001 _|_\/ 02_|_01><001)] +4x28§0.01
Ay = 5 =0.54

Threfore |[A; + 1| < 1,|A2 4+ 1| > 1. Saddle point solution.
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6. The exchange rate overshooting

Saddle stable path
Let’s start from the dynamic equation for the nominal exchange rate.

1 .
As; = _a(mt — Pt — VJYt) — I (19)

Define the equation for the stable path:

Ast = /\1 (St — gt) (20)
Equalizing both equations:
_ 1 _ »
/\1<5t—5t) = _g(mt_pt_l/)yt>_’t (21)
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6. The exchange rate overshooting

Solving for the nominal exchange rate:

_<mt — Pt _lpyt) iE
= - = 22
St oA A +5¢ (22)
For example, in the case of a change in money supply, the derivative of the

nominal exchange rate with respect to this shock (this is the expectations
adjustment):

de -1 ds | 1

_ 1 _1_ oy 2
dm; _ 0A;  dm, oA (23)
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