ECON 1550: International Finance

Money, Interest Rates,
and Exchange Rates



A model of the money market

Exogenous variables

Endogenous variables

Variable | Description Variable | Description Equation Type of equation
v Real income R . Domestic M/P = L(R,Y) Behaw.oral
interest rate equation
Money Equilibrium
s d d _ s
M Money supply M demand MT=M condition
P Price level




Description of the Money Market

* There are only two assets: money and domestic bonds

* Money

— Can be used for transactions
— Pays no interest

e Bonds

— Cannot be used for transactions
— Pay interest R > 0



Money Demand

* Money demand is higher when:

— Higher price level P — need more money to buy goods
— Lower nominal interest rate 2 — bonds less attractive
— Higher income Y — want more money to buy more

* Capture idea with a behavioral equation

M*=PxL(R,Y)
(=) )



Real money demand

* Convenient to write in terms of real money demand

Md

5 = L(R,Y)

and real money supply




Equilibrium in money market

Interest
rate, R

Real money supply

Aggregate real
money demand,

7

Real money
holdings



Money is defined by its function

* Medium of exchange
* Store of value

e Unit of account



Many types of money (1/2)

¢ Commodity money: a physical commodity (like
gold) that is used as money

* Convertible paper money: a piece of paper that
can be exchanged for a commodity



Many types of money (2/2)

* Fiat money: issued by a central bank, not backed
by any commodity

* Digital currency: not backed by any commodity,
privately issued, electronic payments



Fiat money

1. Central bank liabilities are special because they are the unit
of account.

2. Currency is a promise to deliver future central bank
liabilities.

Assets \ Liabilities Assets \ Liabilities Assets \ Liabilities

$0 $0 $1 currency | $1 money $1 bonds $1 money



Monetary policy

* Deposits at the Fed are called reserves

* “The” interest rate is just interest on reserves



Short-run FX and money market model

Exogenous variables

Endogenous variables

Variable Description Variable Description Equation Type of equation
R* Foreign interest rate E Exchangerate | R = R* + i) Equilibrium
condition
Expected exchange Domestic Behavioral
Ee d/p — Yy
rate R interest rate Me/P = L(R,Y) equation
. 7 Equilibri
Y Real income M Money demand M= M quritbrium
condition
M? Money supply
P Price level




Short-run
equilibrium in
FX and money

markets

Foreign
exchange
market

Money
market

Dollar/euro
exchange
rate, Ege

Return on
dollar deposits

Expected
return on
euro deposits

Rates of return

0
1 (in dollar terms)
I R}
|
|
| L(Rg. Yys)
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(increasing)

U.S. real
money
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Exchange rates are very volatile
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Source: FRED/CPIAUCSL; FRED/CPALCYO01JPM661N; FRED/DEX]JPUS (end-of-month, inverted to USD/JPY).


https://fred.stlouisfed.org/series/CPIAUCSL
https://fred.stlouisfed.org/series/CPALCY01JPM661N
https://fred.stlouisfed.org/series/DEXJPUS

Conceptual definition of long-run
equilibrium

* Hypothetical equilibrium that would result if economy
runs indefinitely with no shocks

* Equivalently, the hypothetical equilibrium that would
occur if prices were perfectly flexible and always
adjusted instantaneously and frictionlessly



Definition of the long run in the model

1. In the long run, £ = E°
— By definition of the long run, all variables constant
— By assumption of rational expectations, expectations
must be correct in the long run
— In the model, it means Erp = Ef



Assumptions about the short run

1. In the short run, P is fixed

— Because prices are “sticky”
— In the model, it means Fy = Psp

2. In the short run, £° equals long-run £

— By assumption of rational expectations
— In the model, it means E¢, = Err



Initial long run
equilibrium

t =t



Initial long run
equilibrium Short run
P
t =to
Exogenous
Y variable

changes



Initial long run
equilibrium Short run Long run
— ml |
t="1o
Exogenous
Y~ variable

changes



Initial long run
equilibrium

t=+1o

Short run

LT A

T
t=SR

Exogenous
" variable
changes



Results in the long run (1/3)

1. Long-run interest rate Ry from FX market
— Using Err = Ef  and UIP:

Ee
RLR:R*—I-ﬁ—l
ErR

:>RLR:R*



Results in the long run (2/3)

2. Long-run price level P from the money market

— Using Rrp = R* and money market equilibrium

condition:
MS
= L(Rrgr,Y)=L(R",Y)
Prr
MS
= PLR =

L(R*,Y)



Results in the long run (3/3)

3. Long-run exchange rate £ from PPP (purchasing
power parity)
— Because L' i is a nominal price, in the long run it moves
proportionally to the price level:

Err < Prr



Results in the short run (1/2)

1. Short-run exchange rate Egp from UIP with E¢ = Er R

— Using UIP and the short-run assumptions:

Err — Esr Err
T Ean BTV R R



Results in the short run (2/2)

2. Short-run domestic interest rate Rgp from the money
market
— Using money market equilibrium condition and P fixed
at Fj in the short run:

MS MS
= L(Rsp,Y) =
Py

= L(RgR,Y),
Por ( )

which can be solved for Rgp



Dollar/euro exchange

Dollar return
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Exchange Rate Overshooting
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Long-run FX and money market model

Exogenous variables Endogenous variables

Variable | Description Variable Description Equation Type of eq
. ., LE°—FE "
v Potential E Exchange rate R=R"+ 7 Eq. condition
output
M Money demand Me/P = M?*/P | Eq. condition
e Money
supply E¢ Expected exchange rate E¢=F Behavioral
Foreign M1
R interest rate R Domestic interest rate L(R, Y") Eq. condition
P Price level P fixed in the short run | Behavioral




Overshooting

1. Properties of initial, SR, LR equilibria
2. Dynamic FX and money market model

3. Example

— Solve with equations

— Solve graphically



Properties of initial, SR, and LR equilibria

Long run:
e F°=F
= £y =Ey and Ejp = Err
e [ proportional to P and M

= FEy=kM; and Err=kMjg (k is a parameter)



Properties of initial, SR, and LR equilibria

Short run:

* Prices are fixed
= Pgp = F
* Rational expectations

= Eng = ELR



Transition between SR and LR

¢ Slow monotonic transition between SR value and LR value

* No indication of shape

Endo Var Endo Var
Vir Vir
Vy —0 Vo p——0

SR SR LR



Dynamic FX and money market model

Exogenous variables Endogenous variables

Variable Description Variable Description
M? Path of money supply L Exchange rate
€
R Path of foreign interest rate E Expected exchange rate
P Price level

Y Path of income (GNP)
" Long-run proportionality R Domestic interest rate

constant for £/ and M*

M Money demand




Equations that apply at all times

Ee
(UP) : R=R"+ 7 1 (equilibrium condition)
Md
(MD) : 5= L(E), ():)) (behavioral)
M M? _ .
(MS=MD) : = — (equilibrium condition)

P P



Equations that apply in SR equilibria only

(Sticky P) : Psp = B, (behavioral)

(RE) : Egp = FErr (behavioral)



Equations that apply in LR equilibria only

(PPP)or (FlexP) : Ey =kM;, Err=kM;jp (behavioral)

(DefnLR) or (RE) : E§ = FEy, ESp=FErr (behavioral)



Example

Need to specify:
1. Function L(R,Y)

2. Path of exogenous
variables

Assume:

2. R"=008 Y=1 k=1

(Mg, Mg, Mip} = {1, 1.05, 1.05}



Example: Permanent increase in M*
MS

S — S
Mgp = Mg ®

to SR LR



Solution steps

1. Solve initial LR equilibrium (¢ = %)
2. Solve LR equilibrium (¢ = LR)

3. Solve SR equilibrium (¢ = SR)



Solution sub-steps

LR (steps 1 and 2)

(a) Flex P/ PPP
(b) Defn LR/RE
(c) UIP

(d) MS =MD

e

—
o
—

E’e

SR (step 3)
(a) P fixed —
(b) MS=MD  —»
(c) RE —
(d) UIP —



Step 1: Solve initial LR equilibrium (¢ = ?)

(a) FlexP/PPP— FE . Ey=kMj=1-1=1
(b) DefnLR/RE — E* . E§=Ey=1
. o
(c) UIP—-R . Ry=R'+—+-1
Eq

1
:0'08+I_1:0'08



Step 1: Solve initial LR equilibrium (¢ = ?)

d) MS=MD — P 0 —
(d) Py 1+ Ry
1+ Ry
Py = M -
= 0 0 }/b
=1x1.08=1.08

Solution for tg: Py =1.08, Rg =0.08, E§ =1, Ey =1




Step 2: Solve LR equilibrium (¢ = LR)

(a)
(b)

(©)

FlexP/PPP — E

Defn LR/ RE — E°

UIP - R

Epp=kMjp=1-1.05=105

ESp=Epp=105

Ee
RLR:RZR“‘ LR -1

Err

1.05

=0. ——1=0.
0084—1.05 0.08




Step 2: Solve LR equilibrium (¢ = LR)

MER o YLR

d) MS=MD — P =
( ) 5 - Prp 1+ Rrg

1+ Rrp

:>PLR:M2R' YLR

=1.05x1.08=1.134

Solution for LR:  Ppr = 1.134, Ry g = 0.08, Ef, = 1.05, Erg = 1.05




Step 3: Solve SR equilibrium (¢ = SR)

(a) P fixed — P : Psp = Fy=1.08

Msp _  Ysr
Psp 1+ Rsp
N 1.05 _ 1
1.08 1+ Rgpgr
1.08
= 14+ Rgp = To5
1.08

= Rsp =1 — 1~ 0.02857

(b) MS=MD — R




Step 3: Solve SR equilibrium (¢ = SR)

(C) RE — E° : EgR:ELR:1-05

6

EY
(d) UIP—E: Rgp=Rjp+-28_1

Es
1.05
= 0.02857=0.08 4+ — — 1
Esr
1.05 1.05
= Egp = _ ~ 1.1069

0.02857 — 0.08 +1  0.94857

Solution for SR:  Psr = 1.08, Rgr ~ 0.029, E¢p =1.05, Egr ~ 1.107




Example: solution summary

to SR LR

P 108 1.08 1.134
R 0.08 0.029 0.08
E¢ 1 1.05 1.05
E 1 1107 1.05




Paths of solution

Ee

to SR

to SR

to

SR

to

SR



Paths of solution
e

e _ pe P
ESR - ELR hd

Ef |——0

to SR

Ro = RLR _0/
Rsr

to SR

Py = Psr

to

SR



Solve with plots:
Initial LR
equilibrium

My
Py

Return on domestic bond

.\ Dollar return on foreign bond

Ro Ret

Real money supply

IS

]

Real money demand



Higher M*
lowers R

Ret




Lower R
causes
depreciation N
B L
<+
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sk Ro
- /

Py /
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Higher E°
shifts dollar
return on
foreign bond

Esgr

Pgr

Ret



SR equilibri ) \
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B \
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Transition
between SR
and LR

Egg|--emsoeeeeees )
44
g R L
7] -

My _ My
Pir Py
Msr
Psp

Ret



Final LR A\
equilibrium 2L\
N \

R‘S.'R R():RLR Ret

Mir _ Mo
Pir Py
Msr

Pgsr




Solve with plots:
All steps
together

Esgp

Return on domestic bond

Err

Ey

Dollar return on foreign bond

Mir Mo

Rsr Ro=Rir Ret

Real money supply

Pir Py
Msgr

Psr

Real money demand



Equilibrium Determination Map

Initial SR LR
E flex P / PPP FX mkt flex P / PPP
E° defn LR RE defn LR
R FX mkt money mkt FX mkt
P money mkt fixed P money mkt

PPP = purchasing power parity = E o P oc M*

defn LR = definition of the long run = E§ = Ey and Ef , = Err

ESr =ELr

RE = rational expectations =
ES = E(] and EER = ELR



