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1 Equilibrium Conditions

This section describes the complete model of credit frictions.1 The �rst subsection con-

tains all the non-linear equations and objective welfare function, the second presents the

steady state, and the third the log-linearized equations.

Full set of non-linear equilibrium conditions
The objective:
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The equations describing the economy are summarized below:
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1For details on the derivations please refer to Cúrdia and Woodford (2009) and its technical appendix.
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Auxiliary equations and de�nitions:
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2 Optimal policy

The optimal policy problem is to maximize welfare (1.1) with respect to the variables

listed in (??) subject to the laws of motion of the economy (1.2) - (1.10), with multipliers 'it
for i = 1; :::; 9, respectively, and two additional constraints to enforce non-negative central

bank lending

Lcbt � 0 (2.1)

and non-negative interest rate

idt � 0 (2.2)

and the multiplier of the additional constraints, �t and �t.
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FOC w.r.t. Ft
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FOC w.r.t. �bt

0 = ��b�b �Cb
t

�
�bt
���b (2.16)

+
 

�
�H��
t

�
Yt
Zt

�1+!y
�t

 
~�t
~�t

!� 1+�
�

�b

�
 

 b

�bt
~�t

� 1
�
��
�bt
��1 � ~� 1

�

t

�
�'1t + '1t�1 [� + (1� �)�b]

1 + idt�1
�t

(1 + !t�1) + '2t�1 (1� �)�b
1 + idt�1
�t

+'3t�b�
p (1 + !y) �

w
t
�H��
t

�
Yt
Zt

�1+!y
~�
�1
t

"
1� �t

�
 

 b

�bt
~�t

� 1
� �
�bt
��1#

+'4t�b (1� � t)Yt � '5t�b�b (1� �b) �C
b
t

�
�bt
���b�1

�'5t
1

�
�b (1� �b) �

w
t
�H��
t

�
Yt
Zt

�1+!y
�t �

�
�
 

 b

�bt
~�t

� 1
�

~�
�1
t

�
�bt
��1 "

(1 + �)

�
 

 s

�st
~�t

� 1
�

� �

#
�'6t�b�b �Cb

t

�
�bt
���b�1

FOC w.r.t. �st

0 = ��s (1� �b) �C
s
t (�

s
t)
��s (2.17)

+
 

�

 
~�t
~�t

!� 1+�
�

�H��
t

�
Yt
Zt

�1+!y
�t (1� �b)

�
 

 s

�st
~�t

� 1
�
�
(�st)

�1 � ~�
1
�

t

�
+'1t�1 (1� �) (1� �b)

1 + idt�1
�t

(1 + !t�1)

�'2t + '2t�1 [� + (1� �) (1� �b)]
1 + idt�1
�t

+'3t (1� �b)�
p (1 + !y) �

w
t
�H��
t

�
Yt
Zt

�1+!y
~�
�1
t

"
1� �t

�
 

 s

�st
~�t

� 1
�

(�st)
�1

#
+'4t (1� �b) (1� � t)Yt + '5t�b (1� �b)�s �C

s
t (�

s
t)
��s�1

+'5t
1

�
�b (1� �b) �

w
t
�H��
t

�
Yt
Zt

�1+!y
�t �

� 1
�b

�
 

 s

�st
~�t

� 1
�

(�st)
�1 ~�

�1
t

"
1 + � (1� �b)� (1 + �) (1� �b)

�
 

 s

�st
~�t

� 1
�

#
�'6t�s (1� �b) �C

s
t (�

s
t)
��s�1

6



Technical Appendix

3 Zero in�ation steady state

We assume that
�Lcb = 0; (3.1)

�� = 1:

We set, without loss of generality,
�Y = 1; (3.2)

 = 1: (3.3)

We further calibrate �b= �Y , �bg= �Y and the following ratios

sc � �bsb + �sss; (3.4)

�bs � �b=�s; (3.5)

�� � �bsb�b + �sss�s; (3.6)

 bs �  b= s; (3.7)
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Further consider the following de�nitions
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(Note that if �! = 0, this reduces to 1 + �rd = ��1:) We use this steady-state relation to

calibrate �, given assumed values for �, �b, �! and �rd.

We can also write

1 +�{d = 1 + �rd: (3.16)
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Given our calibration of sc we can then write
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