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ε G ↑ ε ↓ G

ε ↑ G ε G ↓

Y Y  n

ε ↓ NX ↑

ε ↓ NX ↑

X IM

X IM
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→

→

→

→ →

→

X ↑ IM ↓
NX ↑

ε IM = IM(Y )

NX(Y ,Y , ε) =∗ X(Y , ε) −∗
 

ε

IM(Y )

ε ↓

X ↑ NX ↑

 ↑
ε

1
 ↑

ε

IM
NX ↓

ε

X IM X

 
↑

ε

IM
NX
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→

→

→

→

 

ε

1

‘NX
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NX

Y = C + I + G + NX

C T

Y − C − T = I + (G − T ) + NX

S = Y − C − T S  =pub T − G

S = I − S  +pub NX ⟹ S + S  =pub I + NX

S  =NAT S + S  pub

S  =NAT I + NX

Y + NI

NI
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→

→

→

→

(Y + NI − T ) − C = I + (G − T ) + (NX + NI)

(Y + NI − T ) − C = S

(Y + NI − T ) − C − I − (G − T ) = (NX + NI)

S CA =
NX + NI

CA = S + (T − G) − I = S  −NAT I

S  >NAT I

S  <NAT I

G ↑ T ↓ T − G ↓

Y = C(Y − T ) +
I(Y , r) + G −  +

ε
IM X

Chapter 19 - The goods market in an open economy 16
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→
→

→

 1−c  +m/ε1

1
 1−c  1

1

G ↑
Y ↑ NX ↓

Y  TB

Y ↑∗
Y ↑ NX ↑ Y  ↑TB

ε ↓
Y ↑ NX ↑

Y ↑∗

ε = EP/P ∗ E ↓⇔ ε ↓

ε ↓⇒ NX ↑

S + S  =pub I + NX

CA = S  −NAT I

T − G ↓ CA ↓

Chapter 19 - The goods market in an open economy 17
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Y = C(Y − T ) + I(Y , r) + G −  (Y , ε) +
ε

IM
X(Y , ε)∗

P = P ∗ P/P =∗ 1

ε =  =
P ∗

EP
E
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π =e 0 r = i

Y = C(Y − T ) + I(Y , i) + G + NX(Y , Y , E)∗

NX

Y Y

Y ∗ Y ∗

E

(1 + i  ) =t (1 + i  )  t
∗

E  t+1
e

E  t

(1 + i )∗

E  /E  t t+1
e

E  =t  E  

1 + i  t
∗

1 + i  t
t+1
e
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→

→ →
→

→ →
→

→ →

Ēe

E =  

1 + i∗
1 + i

Ēe

i

i∗

Ēe

i ↑

↑ E ↑

i ↑∗

↑ E ↓

↑Ēe

E ↑
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i

i =  

Ēe

E(1 + i ) −∗ Ēe

(E, i)

 >
Ēe

1 + i∗
0

E = 0 i = −1

i = 0 E =  

1 + i∗
Ēe

i

i∗
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i ↓∗

i E

Ēe Ēe

i = −1

i∗ Ēe
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i = ī

(Y , i)
ī ī

IS : Y = C(Y − T ) + I(Y , i) + G +

NX Y ,Y ,  ( ∗

1 + i∗
1 + i

Ēe)LM : i = ī

E

i E
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→

Y i E

i Y

i ↑⇒ I ↓⇒ Z ↓⇒ Y ↓

i ↑⇒ E ↑ ⇒
X ↓, IM ↑⇒ NX ↓⇒ Y ↓

I I = Ī

I NX ε
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→

→

→

E ↑
NX

Y ↓

NX

Y i

(Y , )ī

E i ī

E

i ↑

ī

i Y

E

i ↑

Y ↓

C ↓ Y ↓ T = T̄

I ↓ i ↑ Y ↓

E ↑

NX
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→

→

→

→

Y ↓⇒ IM ↓⇒ NX ↑

E ↑⇒ X ↓, IM ↑⇒ NX ↓

G ↑
T ↑

Y < Y  n

Y < Y  n

ī

Y i

i E

Y ↑ i = ī E = Ē

C ↑ Y ↑

I ↑ Y ↑ i

G ↑

NX ↓ Y ↑⇒ IM ↑ E Y ∗ ⇒ X = X̄

Y ≈ Y  n
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G ↑
Y Y  n ī

Y Y  n

Y ≈ Y  n i ↑ E ↑

Y ≈ Ȳ

i ↑ E ↑

C ≈ C̄ Y

I ↓ i ↑ Y

G ↑

NX ↓ E ↑⇒ X ↓, IM ↑ Y

C, I, G, NX
Y ,Y ,E, i, i ,∗ ∗ Ēe
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 =
P

M
Y ⋅ L(i)

(Y , i)

IS : Y = C(Y − T ) + I(Y , i) + G +

NX Y ,Y ,  ( ∗

1 + i∗
1 + i

Ēe)LM :  =
P

M
Y ⋅ L(i)

ΔM < 0
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→

i ↑ Y ↓ E ↑

ΔG > 0

M

Chapter 20 - Output, the interest rate and the exchange rate 12

Federico Colato

markolano



Y

⇒ i ↑⇒ E ↑

Y ↑ i ↑ E ↑

G ↑ C ↑ I Y ↑ i ↑ NX ↓

G ↑⇒ Z ↑⇒ Y ↑⇒ M ↑⇒d i ↑⇒ E ↑

ī i

Y E NX

Y

E = Ē
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E  =t Ē E  =t+1
e Ē

(1 + i  ) =t (1 + i  )  =t
∗

Ē

Ē
(1 + i  )t∗

i  =t i  t
∗

i∗

i = i =∗ ī

i i∗

i
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→

→

i i∗ G ↑
i∗

i = i∗

i Y

E ↑ NX ↓

Y

E

E

ε = EP/P ∗
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→

→ →

→

i = i∗

ΔB > 0

↑ i ↓ i∗

Ē
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→

→

→ →

−ΔB

i i∗

i ↓

i < i∗

i∗
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i∗

Y = C(Y − T ) +
I(Y , i) + G +
NX(Y ,Y ,E)∗

i E

E =  

1 + i∗
1 + i

Ēe E i i∗

i E
 

Ēe

1 + i∗

i∗ Ēe

i = ī

M/P = Y ⋅ L(i)

i ↑ I ↓ E ↑⇒ NX ↓ I

i ↑ Y ↓ E ↑

Y < Y  n

Y ↑ i E

NX ↓

Y = Y  n
Y ≈ i ↑ E ↑ NX ↓

G ↑
G ↑⇒ Y ↑⇒ i ↑⇒ E ↑⇒
NX ↓

E = ⇒Ē i = i∗

E
M

i = i∗
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i = i∗
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ε =  

P ∗

EP

E P P ∗

E
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→

→

→

ε P P ∗

E = Ē

P P ∗ ε

P P ∗

ε = P/PĒ ∗

Y ε

ε
E

P P ∗

ε
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→

→ →

→

→ →

E = Ē

i = i∗

E Ē i =
i∗

Y = C(Y − T ) + I(Y , r) + G + NX(Y ,Y , ε)∗

r = i − πe i = i∗ ε = P/PĒ ∗

Y = C(Y − T ) + I(Y , i −∗ π ) +e G + NX Y , Y ,  ( ∗

P ∗

PĒ )

Y = Y , G, T , i − π , Y(
P ∗

PĒ ∗ e ∗)
(− + − − +)

ε = P/P ↑Ē ∗

IM ↑ X ↓
NX ↓ Y ↓

ε ↓

NX ↑ Y ↑
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→

→

→ →

→ →

G ↑

T ↑ C ↓

i −∗ π ↑e I ↓

Y ↑∗

i∗

Ē

G T

ε

Y < Y  n

i E ↓ P ,P ∗

ε ↓ X ↑, IM ↓,NX ↑ Y ↑

i = i∗

E = Ē

ε

π − π =e
 (Y −

L

α
Y  )n
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→

→ →

→

→

→

→ → →

→

π =e π̄ π =∗ π̄

π − =π̄  (Y −
L

α
Y  )n

Y = Y  n

π = π =∗ π̄

ε = P/PĒ ∗

Y < Y  n π < π̄ π < π∗

E = Ē ε = P/P ↓Ē ∗

NX ↑ Y ↑ Y  n

Y = Y  n π = =π̄ π∗ ε

⇒

ε

E

E ε ↓ NX ↑ Y ↑
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i  =t i  −t
∗

E  t

E  − Et+1
e

t

E  =t E  =t+1
e Ē

i  =t i  t
∗

E  <t+1
e E  t
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→

→

→ →
→

→

(E  −t+1
e E  )/E  t t i  t i  t

∗

0.25 × (−20%) = −5%
i i∗

i

E  =t  E  1+i  t
∗

1+i  t
t+1
e

E  t+1
e

E  t+1
e

E  t

i  t

i  t

E  t

E
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→

→

→

i I ↓
Δi
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→

E  =t  E  1+i  t
∗

1+i  t
t+1
e

E  t+1
e E  t+2

E  =t  ⋅
(1 + i  )(1 + i  ) ⋯ (1 + i  )t

∗
t+1
∗e

t+n
∗e

(1 + i  )(1 + i  ) ⋯ (1 + i  )t t+1
e

t+n
e

E  t+n+1
e

E  t E  t+n+1
e

E
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→

E  t

i

E  t

E  t

E  t

i

E  t

E  t

i i∗

E  t
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→

→

→
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i = i∗

Fixed exchange rate + Perfect capital mobility ⇒ no monetary policy

Fixed exchange rate + Monetary policy ⇒ no perfect capital mobility

Monetary policy + Perfect capital mobility ⇒ no fixed exchange rate
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E = 1 E =
1/3.75
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≈

ε = P/PĒ ∗
E

P/P ∗

Y = Y ( P/P , G, T , i −Ē ∗ ∗

π , Y )e ∗ (−, +, −, −, +)

Y < Y  ⇒n π < π ⇒∗ ε ↓⇒
NX ↑⇒ Y ↑

π − =π̄ (α/L)(Y − Y  )n

i  =t i  −t
∗ (E  −t+1

e E  )/E  =t t  i∗
i ↑ i∗

i

E  t E  =t   ⋅∏k=0
n

1+i  

t+k
∗e

1+i  t+k
e

E  t+n+1
e

i i∗
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r g d r > g

r < g

G  t

T  t t

B  t t

B  t−1 t

r

rB  t−1

t

deficit  =t rB  +t−1 G  −t T  t

(G  −t T )t

(T  −t G  )t

B  −t B  =t−1 rB  +t−1 G  −t T  t

t

B  =t (1 + r)B  +t−1 G  −t T  t

t (1 + r)

r
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→

b =t B  /Y  t t

Y  t Y  t−1

 =
Y  t

B  t (1 + r)  ⋅
Y  t−1

B  t−1
 +

Y  t

Y  t−1
 

Y  t

G  − T  t t

 =
Y  t

B  t (1 + r)  ⋅
Y  t

B  t−1
 +

Y  t−1

Y  t−1
 

Y  t

G  − T  t t

g

Y  =t (1 + g)Yt−1

 =
Y  t

B  t (1 + r)  ⋅
(1 + g)Y  t−1

B  t−1
 +

Y  t−1

Y  t−1
 

Y  t

G  − T  t t

Y  /Y  =t−1 t 1/(1 + g)

(1 + r)/(1 + g) ≈ 1 + r − g

 =
Y  t

B  t (1 + r − g)  +
Y  t−1

B  t−1
 

Y  t

G  − T  t t

 −
Y  t

B  t
 =

Y  t−1

B  t−1 (r − g)  +
Y  t−1

B  t−1
 

Y  t

G  − T  t t

r

g

b  t−1

r

g

r > g

b  =t (1 + r − g) b  +t−1 d
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→ →

→

d = (G  −t T  )/Y  t t

y  =t βy  +t−1 A

= 1 + r − g

= d

= −d/(1 + r − g)

(b  , b  )t−1 t

b̄ Δb = 0

0 = (r − g) +b̄ d ⟹ =b̄  

g − r

d

d r g

d > 0 r < g

G > T

1 + r − g < 1

d > 0 < 0

b  0

=b̄  >
g − r

d
0
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→

→ →

→

→

→

d = 0 g > r =b̄ 0

d > 0 r > g

1 + r − g > 1

d > 0

< 0

=b̄ d/(g − r) < 0

b  0

d = 0 r > g b  0

d < 0 r > g
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→

→

→ →

> 1

d < 0

> 0

=b̄ d/(g − r) > 0

r > g

d < 0

b  0 b̄

b  >0 b̄ +∞

b  <0 b̄ −∞

b̄

d < 0 r < g
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< 1

d < 0

> 0

=b̄ d/(g − r) < 0

<b̄ 0 b  0

d r g b̄

> 0 r < g > 0 b̄

> 0 r > g < 0
+∞

< 0 r > g > 0
b  0

b̄

< 0 r < g < 0 b̄

r = g d > 0
d b  =t b  +t−1 d
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→

→

→ →

→

→

p

(1 − p) ⋅ i  +risky p ⋅ 0 = i  ⟹safe i  =risky  

1 − p

i  safe

r

d = −(r − g) b  <t−1 0 (primary surplus)

Δb  =t (r − g)b  +t−1 d Δb  =t 0

r

G T

r

r b

G ↓ T ↑ g ↓

g (r − g)

r

↑ ⇒ ↑ b ⇒ ↑ r ⇒ ⇒ ⇒ ↓ g ⇒ ↑ b
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→

→

→ →

→

r = g d > 0 = 1
b  =t b  +t−1 d

r = 0.03 g = 0.05

b 0 = (0.03 − 0.05)(1) + d ⇒ d = 0.02

d (G  −t T  )t G ↓ T ↑

< 1 g > r > 0
b  t−1

0 d G ↑ T ↓ r ↑
g ↓

r = −0.04 g = 0 d = 0.04 =b̄ 0.04/(0 − (−0.04)) = 1
r =′ −0.01 t = 1 b  >1 b̄ r −0.04 t = 2

=b̄ 1

g = 0.01 r = 0.06 b  =t−1 1.20 d = −0.03

b  =t (1.05)(1.20) − 0.03 = 1.23

0 = (0.06 − g)(1.20) − 0.03 ⇒ g = 3.5%

r = 0.03 g = 0 b  =0 1 d = 0.03 b  =1 (1.03)(1) + 0.03 = 1.06 t = 2 d =′

−(0.03)(1.06) = −0.0318

r = −0.02 g = 0 d = 0.03 =b̄ 0.03/0.02 = 1.5 t = 1 d >′ d

b  >1 b̄ g > r b

=b̄ 1.5
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≈

B  −t B  =t−1 rB  +t−1 G  −t T  t

B  =t (1 + r)B  +t−1 G  −t T  t

b  −t b  =t−1 (r − g)b  +t−1 d d = (G  −t T  )/Y  t t

b  =t (1 + r − g)b  +t−1 d
= 1 + r − g = d =

−d/(1 + r − g)

=b̄ d/(g − r) Δb = 0 g = r

g > r < 1 b̄ b  0

r > g > 1 b  0 b̄

↑ b ⇒↑ r ⇒
⇒↓ g ⇒↑ b
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→ →

≈
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①

→

②

Capital Ratio =  Assets
Capital

Leverage Ratio =  =Capital
Assets

 Capital Ratio
1

Profit = 100 × 5% − 80 × 4% = 1.8 ⇒ Profit/capital =  =20
1.8 9%

Profit = 100 × 5% − 90 × 4% = 1.4 ⇒ Profit/capital =  =10
1.4

14%
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→
✓

→

→

→
→ → →
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Great Recession 5
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→

→

→

→

→

→

Great Recession 7
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→ →

→ →

→
→ →

①

→

→ →

②

x r + x
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→ →

③

→

→ →

→

C ↓ I ↓

Great Recession 9
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→

→

→

IS IS′

A B

IS′ IS′′

LM LM ′

A′
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→

Great Recession 11
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→ →

→ →

r = 0
x

r  =borrow r + x

r

x

x ↑

x ↓
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→ → →

→

C

x ↓⇒ r + x ↓⇒ I ↑
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