
 The model is solved algebraically, except for a cubic root which is solved numerically. 
The method of solution is undetermined coefficients. The notation in this note corresponds to the 
notation in the program. 
 
 The model is given by: 
 
(1) 1t t tλ αγ η+= −   
 

Here, tλ  is the ex ante excess return on the foreign deposit (relative to the home deposit) 

as in the paper. 1tγ +  is the home less foreign interest rate differential (expressed as *
t ti i−  in the 

paper. The t+1 subscript is useful because we can think of this as a predetermined variable if we 
were to use the Blanchard-Kahn solution technique.)  
 
(2) 1 1 1t t t t t t tE q q Eλ γ π+ + += − − +   
 
  This is the definition of the excess return. 1tπ +  is home less foreign inflation. 
 
(3) ( ) 1t t t t tq q Eπ δ β π += − +   
 
 This is the (home less foreign) Phillips curve.  
 
(4) 1t t tγ σπ ργ+ = +   
 
 This is the (home less foreign) Taylor rule. 
 
 The following equations are the stochastic processes for the exogenous variables: 
 
(5) 1t t tq qξ ε−= +   
 
(6) 1t t tuη µη −= +   
 
 The program takes as input the values of the parameters α , δ , β , σ , ρ , ξ , µ , and the 
variances of tq  and tη , which are entered in lines 18 through 26 in the program.         
 
 We posit an undetermined coefficients solution for the interest differential, the real 
exchange rate and the relative inflation rates: 
 
(7) 1t t t taq b cγ η γ+ = + +   
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(8) t t t tq dq e fη γ= + +   
 
(9) t t t tgq h kπ η γ= + +   
 
 Using equations (5)-(9), we have: 
 
(10) 1 1 1t t t t t t t tq d q d e eu faq fb fcξ ε µη η γ+ + += + + + + + +   
 
 Taking expectations: 
 
(11) ( ) ( )1t t t t tE q d fa q e fb fcξ µ η γ+ = + + + +  
 
 Then again using equations (5)-(9), we have: 
 
(12) 1 1 1t t t t t t t tg q g h hu kaq kb kcπ ξ ε µη η γ+ + += + + + + + +  
 
 Taking expectations: 
 
(13) ( ) ( )1t t t t tE g ka q h kb kcπ ξ µ η γ+ = + + + +  
 
 Now use (7) and (9) to make substitutions into equation (4): 
 
 ( )t t t t t t taq b c gq h kη γ σ η γ ργ+ + = + + +  
 
 Matching coefficients, we have: 
 
(14) a gσ=   
(15) b hσ=   
(16) c kσ ρ= +   
 
 Next use (7), (9) and (13) to make substitutions into equation (3): 
 
 ( ) ( ) ( )( )t t t t t t t t t tgq h k dq e f q g ka q h kb kcη γ δ η γ δ β ξ µ η γ+ + = + + − + + + + +  
 
 Matching coefficients, we have: 
 
(17) ( ) ( )1g d g kaδ β ξ= − + +   

(18) ( )h e h kbδ β µ= + +   
(19) k f kcδ β= +   
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 Eliminate tλ  by equating (1) and (2), then use equations (7), (8), (11) and (13): 
 

 
( ) ( ) ( ) ( )

( ) ( ) ( )
t t t t t t t t t t

t t t t t t

aq b c d fa q e fb fc dq e f

aq b c g ka q h kb kc

α η γ η ξ µ η γ η γ

η γ ξ µ η γ

+ + − = + + + + − + +

− + + + + + + +
. 

 
 Matching coefficients, we have: 
 
(20) ( )1 a d fa d g kaα ξ ξ+ = + − + +   

(21) ( )1 1b e fb e h kbα µ µ+ − = + − + +   

(22) ( )1 c fc f kcα+ = − +   
 
 Equations (14)-(22) are nine equations that allow for us to solve for the nine undetermined 
coefficients: a, b, c, d, e, f, g, h and k. 
 
 Equations (16), (19) and (22) allow us to solve for c,  f, and k. First, solve for k from (16): 
 

 ck ρ
σ
−

=  . 

 
Then substitute this into (19): 
 

 ( )1 cc fρβ δ
σ
− − = 

 
 , 

 
and solve for f: 
 

 ( )1 cf c ρβ
δσ
− = −  

 
 

 
Then substitute this into equation (22) to get: 
 

 ( ) ( ) ( )1 1 1c cc c c cρ ρα β
δσ σ
− −   + = − − +   

   
 

 
This gives us the equation: 
 
 ( )( )( ) ( ) ( )0 1 1 1c c c c c cβ ρ δσ α δ ρ= − − − + + − − . 
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The program solves this equation in line 31. There are three roots to this cubic equation. We use 
the solution that is less than one in absolute value, which is given in line 34. 

Then from above, the program solves for k in line 39 using ck ρ
σ
−

= . And in line 40, the program 

solves for f using ( ) ( )1 1c kf c cρβ β
δσ δ
− = − = − 

 
. 

 We have solved for c,  f, and k. Then equations (14), (17) and (20) let us solve for a, d and 

g. From (14) we have ag
σ

= . From (20), we have: 

 

 ( ) ( )1 1d f k aξξ α
σ

 − = − − + + + 
 

, so ( )
( )

1
1

f k
d a

σ α ξ
σ ξ
+ − − −

=
−

 . 

 
Substituting these expressions for g and d into (17), we get: 
 

 ( )
( ) ( )( ) ( )( )

1
1 1 1

a
k f k
ξ σδ

ξ β ξ σ δ σ α ξ
−

=
− − + + + − − −

. 

 
This is the solution for a in line 41 of the program. Then line 42 gives us d as  

( )
( )

1
1

f k
d a

σ α ξ
σ ξ
+ − − −

=
−

, and line 43 gives us g as ag
σ

= . 

 
 Next, equations (15), (18), and (21) will allow us to solve for b, h and e. From equation 

(15), we have bh
σ

= . From (21) we get ( ) ( )1 1 1f k b h eα µ µ+ − − + + = − , so 

  

 
( )( )

( )
1
1

f k b
e

σ α µ σ
σ µ

+ − − + +
=

−
 

 
Substituting these into (18) we get: 
 

 
( )( )

( )
1
1

f k bb b kb
σ α µ σ

δ β µ
σ σ µ σ

+ − − + +  = + + −  
, or 

 

 
( ) ( )( ) ( )( )1 1 1

b
k f k

δσ
µ β µ σ δ σ α µ

=
− − + − + − − +

 

 
which is line 44 of the program.  
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 Line 45 gives us h as bh
σ

= , and line 46 gives us e as from (18) as 

( ) ( )1 1h kb k b
e

βµ β βµ σβ
δ σδ

− − − −
= = . 

 
 Next we solve for the real interest rate differential. We postulate a solution of the form 
(23) t t t tr mq n pη γ= + + . 
 
 We can use the fact that 1 1t t t tr Eγ π+ += −  and equations (7) and (13) to write: 
 
  ( ) ( )( )t t t t t t t t tmq n p aq b c g ka q h kb kcη γ η γ ξ µ η γ+ + = + + − + + + +  
 
 Matching coefficients, we have: 
 
 ( )m a g kaξ= − + , which is line 47 of the program. 
 
 ( )n b h kbµ= − + , which is line 48 of the program. 
 
 ( )1p c k= − , which is line 49 of the program.  
 
 Then we posit a solution for the ex ante excess return: 
 
(24) t t t tqq r sλ η γ= + +   
 
 From equation (1), we have 1t t tλ αγ η+= − . We can then substitute from (7) to get: 
 
 t t t t t t tqq r s aq b cη γ α α η α γ η+ + = + + −  
 
 Matching coefficients, we have 
 
 q aα= , which is line 50 of the program. 
 
 1r bα= − , which is line 51 of the program. 
 
 s cα= , which is line 52 of the program. 
 
 So we have t t t taq r cλ α η α γ= + + .  

Then,   ( )1 11t t t t tE a q b cλ α ξ α µη α γ+ += + − +  
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 2 2
2 2t t t t t tE a q r cEλ α ξ µ η α γ+ += + + , and so on. 

 
We have: 
 

 ( )1 21 1t t t t t t t
a rq sEα η γ γ γ
ξ µ + +Λ = + + + + +

− −
 . 

 
Now,    1t t t taq b cγ η γ+ = + + . 
 
 ( )2 1 1 1 1t t t t t t t t tE E aq b c a q b cγ η γ ξ µη γ+ + + + += + + = + +  
 
 ( ) ( ) ( )2 2 2

3 2 2 2 1t t t t t t t t tE E aq b c a ca q b cb cγ η γ ξ ξ µ µ η γ+ + + + += + + = + + + +  

 
 ( ) ( ) ( )3 2 2 3 2 2 3

4 3 3 3 1t t t t t t t t tE E aq b c a ca c a q b cb c b cγ η γ ξ ξ ξ µ µ µ η γ+ + + + += + + = + + + + + +  

 
etc. Then  
  

   

( )

( ) ( )( )( )
( ) ( )( )( )

( )

1

2 3 2 4 3 2

2 3 2 4 3 2

1

1

1

1
1

t t t

t

t

t t

E

a c c c c c c q

b c c c c c c

cc
c

γ γ

ξ ξ ξ ξ ξ ξ ξ ξ ξ ξ

µ µ µ µ µ µ µ µ µ µ η

γ γ

+

+

+ + =

+ + + + + + + + + + +

+ + + + + + + + + + + +

+ + +
−







 

 
We see that  
 

 

( ) ( )( ) ( )( ) ( )2 2
1 11 1 1

1 1 1t t t t t t t
a b cE c c q c c c

c
γ γ ξ µ η γ γ

ξ µ+ ++ + = + + + + + + + + + +
− − −

  

 
which can be written as: 
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( ) ( )

( ) ( )

( )( ) ( )( )

1 11 1 1
1 1 1 1 1

1 1 1
1 1 1 1 1

1
1 1 1 1 1

t t t t t t t

t t t t t t

t t t

a c b c cE q c
c c c

a c b c cq c aq b c
c c c

a bq
c c c

γ γ ξ µ η γ γ
ξ µ

ξ µ η γ η γ
ξ µ

η γ
ξ µ

+ +
   + + = + + + + + +   − − − − −   
   = + + + + + + + +   − − − − −   

= + +
− − − − −



 
 
Then we get: 
 

 

( )( ) ( )( )

( )( )

( )( ) ( )( )

1
1 1 1 1 1 1 1

1
1 1 1 1 1

1
1 1 1 1 1

t t t t t t

t t t

t t t

a r a bq c q
c c c

a cb cq r
c c c

a r cq c
c c c

α η α η γ
ξ µ ξ µ

α α αη γ
ξ µ

α η α γ
ξ µ

 
Λ = + + + +  − − − − − − − 

 = + + + − − − − − 

+  = + +  − − − − − 

 

 
 So we can write  
 
(25) t t t tvq w xη γΛ = + + , where 
 

 
( )( )1 1

av
c

α
ξ

=
− −

, which is line 53 of the program. 

 

 
( )( )1 1

r cw
cµ

+
=

− −
, which is line 54 of the program 

 

 
1

cx
c

α
=

−
 , which is line 55 of the program. 

 
 
 Next, we calculate some variances and covariances. 
 
 ( ) ( ) ( ) ( )1 1 1cov , cov , var cov ,t t t t t t t t t tq aq b c q a q c qγ η γ ξ ε ξ ξ γ+ + += + + + = + . 
 

Hence, ( ) ( )cov , var
1t t t

aq q
c
ξγ
ξ

=
−

, which is line 56 of the program. 
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 Then, ( ) ( ) ( ) ( )1 1 1cov , cov , var cov ,t t t t t t t t t taq b c u b cγ η η γ µη µ η µ γ η+ + += + + + = + . 
 

Hence, ( ) ( )cov , var
1t t t

b
c
µγ η η
µ

=
−

, which is line 57 of the program. 

 

 

( ) ( )
( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1

2 2 2

2 2

2 2 2 2

var var

var var var 2 cov , 2 cov ,

2 2var var cov , cov ,
1 1 1 1

t t t t

t t t t t t t

t t t t t t

aq b c

c a q b ac q bc

a b ac bcq q
c c c c

γ η γ

γ η γ η γ

η γ η γ

+ = + +

= + + + +

= + + +
− − − −

  

 
This is line 58 of the program. 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( )
cov , cov ,

var var var cov , cov ,
t t t t t t t t

t t t t t t t

r qq r s mq n p

qm q rn ps pq ms q pr ns

λ η γ η γ

η γ γ η γ

= + + + +

= + + + + + +
  

 
which is line 59 of the program. 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( )
cov , cov ,

var var var cov , cov ,
t t t t t t t t

t t t t t t t

r vq w x mq n p

vm q wn xp pv mx q pw nx

η γ η γ

η γ γ η γ

Λ = + + + +

= + + + + + +
 

 
which is line 60 of the program. 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( )2 2 2

var var

var var var 2 cov , 2 cov ,
t t t t

t t t t t t t

r mq n p

m q n p mp q np

η γ

η γ γ η γ

= + +

= + + + +
  

 
which is line 61 of the program. 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( )2 2 2

var var

var var var 2 cov , 2 cov ,
t t t t

t t t t t t t

qq r s

q q r s qs q rs

λ η γ

η γ γ η γ

= + +

= + + + +
 \ 

 
which is line 62 of the program. 
 

 Then the regression coefficient for regressing tλ  on tr  is given by ( )
( )

cov ,
var

t t

t

r
r
λ

, which is 

line 63 of the program. The regression coefficient for regressing tΛ  on tr  is given by ( )
( )

cov ,
var

t t

t

r
r

Λ

which is line 64 of the program.  
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 Next, we have: 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( )2 2 2

var var

var var var 2 cov , 2 cov ,
t t t t

t t t t t t t

gq h k

g q h k gk q hk

π η γ

η γ γ η γ

= + +

= + + + +
  

 
which is line 65 of the program. 
 

 

( ) ( )
( )
( ) ( )( )

( ) ( ) ( ) ( ) ( )
( )( ) ( ) ( )( )

1 1 1 1

1 1

2

cov cov ,

cov ,

cov ,

var var var

cov , cov ,

t t t t t t t t

t t t t t t t t t t

t t t t t t

t t t

t t t

gq h k gq h k

g q g h hu kaq kb kc gq h k

g ka q h kb kc gq h k

g g ka q h h kb k c

k g ka gkc q h h kb hkc

π π η γ η γ

ξ ε µη η γ η γ

ξ µ η γ η γ

ξ µ η γ

ξ γ µ η γ

+ + + +

+ +

= + + + +

= + + + + + + + +

= + + + + + +

= + + + +

+ + + + + + ( )t

  

 
which is line 66 of the program. 
 

 The serial correlation of inflation is given by ( )
( )

1cov
var

t t

t

π π
π
+  , which is line 67 of the program. 

 
Then,  

( ) ( ) ( ) ( ) ( )1cov , cov , var cov , cov ,t t t t t t t t t t taq b c c a q bγ γ η γ γ γ γ γ η+ = + + = + + ,  
which is line 68 of the program. 
 

 The serial correlation of the nominal interest rate is given by ( )
( )

1cov
var

t t

t

γ γ
γ
+ , which is line 69 

of the program. 
 

 
( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( )
1cov , cov ,

var var var cov , cov ,
t t t t t t t t

t t t t t t t

r aq b c mq n p

am q bn cp pa mc q pb nc

γ η γ η γ

η γ γ η γ
+ = + + + +

= + + + + + +
  

 
which is line 70 of the program. 
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