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THE PAPER
• Agents: unconstrained Households, con-

strained Households, intermediate-good
firms, final-good firms, a government and
a monetary authority.

• The constrained households behave in a
hand-to-mouth fashion.

• QE is introduced using the portfolio rebal-
ancing channel.

• Characterizing the effect of QE on output
analytically and numerically.

PORTFOLIO REBALANCING
• Assets of different maturities are imperfect

substitutes.
• If assets are imperfect substitutes, changes

in the demand for one asset would change
the relative price of that asset. As such, the
Central Bank can use QE asset purchases to
alter the relative price of long-term assets,
thereby changing the yields of these assets.

• This could lead to effects on real economic
activity.

ANALYTICAL RESULTS
• The share of the hand-to-mouth households: ω

• Define:
ŷt = AM b̂CBt (1)

AM measures the response of output to quantitative easing.

• The solution:

AM =
(1− ω) (1− βρM ) (1− g) (1− ωσΩ)

(
NM1

∆1

)
σ (1− βρM ) (1− ρM ) (1− ωσΩ)M2 − κ (1− ω) ρM [σM2 + (1− g) (v + σωΩ)M1]

(2)

• If ω = 0:
AM =

(1− g) cPN2

σ∆1
(3)

N2 is a function of structural parameters.

• If ω = 1: AM = 0. Therefore, QE is completely ineffective if all households are constrained.

NUMERICAL RESULTS
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Figure 1: The effectiveness of QE as a function of the
share of the constrained households, ω. Calculated us-
ing Equation (2).

IMPULSE-RESPONSE FUNCTIONS

 

0 5 10 15 20 25 30
0

5

x 10
-3 y

 

 

 = 0

 = 1/3

5 10 15 20 25 30
0

0.02

0.04


5 10 15 20 25 30
-0.2

-0.1

0

RL / RS

5 10 15 20 25 30
-0.02

-0.01

0

bL

5 10 15 20 25 30

-0.01

0

0.01

bS

5 10 15 20 25 30
0

0.05

0.1

c
P

5 10 15 20 25 30
0

0.05

0.1

c
I

5 10 15 20 25 30
0

0.005

0.01

c

5 10 15 20 25 30
0

0.005

0.01

n
p

5 10 15 20 25 30
0

2

4
x 10

-3 n
I

5 10 15 20 25 30
0

0.1

0.2

w
p

5 10 15 20 25 30
0

0.1

0.2

w
I

Figure 2: Impulse response of selected variables to a 1%
increase in QE asset purchases. The first model (ω =
0) abstracts from HtM households. The second model
(ω = 1/3) introduces HtM households.

FUTURE RESEARCH
Studying the effects of QE in a model with credit
constraints and other transmission channels.

CONTACT INFORMATION
Email salem.abozaid@umbc.edu
Email ahmed.kamara@tamucc.edu

CONCLUSION
Credit frictions reduce the effectiveness of quantitative easing (via the portfolio rebalancing channel).

HOUSEHOLDS
The problem of the representative patient household:

max
{cP,t,nP,t,b

S
t ,b

L
t }

∞
t=0

E0

∞∑
t=0

βtP

(
c1−σP,t

1− σ
− χP

n1+ν
P,t

1 + ν

)
(4)

subject to the budget constraint:

cP,t +
bSt

RSt Pt
+

bLt
RLt Pt

[
1 +

ψ

2

(
φ
bSt
bLt

− 1

)2
]
≤ wP,tnP,t +

bSt−1

Pt
+
bLt−1

Pt
− TP,t +ΠP,t (5)

The third term on the left-hand side is the adjustment cost between short-term and long-term assets.
The solution gives:

βEt
(
cP,t+1

cP,t

)−σ

= Etπt+1

[
1

RSt
+
ψφ

RLt

(
φ
bSt
bLt

− 1

)]
(6)

βEt
(
cP,t+1

cP,t

)−σ

=
Etπt+1

RLt

[
1 +

ψ

2

(
φ
bSt
bLt

− 1

)2

− ψφ

(
φ
bSt
bLt

− 1

)
bSt
bLt

]
(7)

The problem of the representative hand-to-mouth household:

max
{cI,t,nI,t}∞t=0

E0

∞∑
t=0

βtI

(
c1−σI,t

1− σ
− χI

n1+ν
I,t

1 + ν

)
(8)

subject to the following budget constraint:
cI,t ≤ wI,tnI,t − TI,t (9)

The hand-to-mouth households are not engaged in the financial markets.

MONETARY POLICY

The central bank provides liquidity (bCBt ) according to:

ln

(
bCBt

b
CB

)
= ρ

M
ln

(
bCBt−1

b
CB

)
+ ξ

M,t
(10)


