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Abstract 
This paper develops a theoretical model of financial intermediation with three original characte-
ristics. Firstly, all sectors are taken into account within total outstanding credits, including 
households. Secondly, in periods of high financial strains, the relationship between prices and 
funding supply volumes may be non-monotonic. Finally, the occurrence of interbank credit ra-
tioning results in other sectors’ funding rationing in credit and securities markets. The central 
bank conducts a non-standard type monetary policy. We show that the characteristics of financial 
intermediation then determine the magnitude of transmission of a shock on households financing 
costs and the content of the resulting monetary policy. 
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1. Introduction 
For two decades, monetary policies have undergone profound changes along with the characteristics of financial 
intermediation. Although the first observation is the subject of many recent works, the second is less frequently 
considered. Theoretical models of financial intermediation typically operate on the assumption of simple inter-
mediation chains: firms have financing needs and households have financing capacities. The risks associated 
with those simple chains result from the necessary transformation of “illiquid assets into liquid liabilities” as in 
Diamond & Dybvig. Recent theoretical models are still based on this assumption: the interbank credit rationing 
model of [1] or the endogenous liquidation cost model of [2] describe a liquidity shock resulting from a run of 
households on demand deposits, while loans are granted only to firms. These mechanisms are common in DSGE 
models, explicitly taking into account the intermediation activity: demand deposits and direct holding of riskless 
government securities are perfect substitutes [3]; household deposits finance business loans [4]. 
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The current features of intermediation are far from this scheme. Households credits in particular are an in-
creasing part of both banks’ balance sheets and total outstanding credits [5]. These households credits portfolios 
generate a specific double risk. On the one hand, defaults on households credits are sensitive to the output gap 
and interest rate risk [6]. On the other hand, the massive occurrence of defaults is more frequent when banks do 
not hold credit portfolios [7]. This occurrence generates simultaneous risk premium and liquidity shocks in 
complex assets markets, which are transmitted to the interbank market and then the whole financing system [8].  

In this context, we propose a theoretical model of financial intermediation with three original characteristics. 
Firstly, all sectors are taken into account within total outstanding credits, including households. Secondly, in pe-
riods of high financial strains, the relationship between prices and funding supply volumes may be non-mono- 
tonic. Thirdly and finally, the occurrence of interbank credit rationing results in other sectors funding rationing 
in credit and securities markets. The central bank conducts a non-standard type monetary policy. We show that 
the characteristics of financial intermediation then determine the magnitude of transmission of a shock on 
households financing costs and the content of the resulting monetary policy. The remainder of the paper is orga-
nized as follows: Section 2 describes the stylized facts; the survey is the subject of Section 3; the model is pre-
sented in Sections 4 (environment and actors) and 5 (shock on households credits defaults). 

2. Financial Intermediation: Stylized Facts 
A key feature of our model of financial intermediation is that households credits are taken into account. In fact, 
banks credits to non-financial agents represent, for instance, about one-third of total banks assets in France, one- 
half in Germany and 60% in the United States (Figure 1(b), Figure 2(b) and Figure 3(b)). The comparison be-
tween total households credits and total outstanding credits to non-financial agents in bank balance sheets (Fig- 
ure 1(a), Figure 2(a), Figure 3(a)) is striking: while the former is about one-half of the latter in France and 
Germany, it is more than 160% in the United States in 2007. As regards the composition of households credits 
portfolios by term (Figure 1(c), Figure 2(c), Figure 3(c)) and destination (Figure 1(d), Figure 2(d), Figure 
3(d)), there are also two distinct schemes. In the “European” scheme, households credits portfolios are less sen- 
 

 
(a)                                                (b) 

 
(c)                                                (d) 

Figure 1. France: households credits and banking intermediation (millions EUR, source OCDE).                     
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(a)                                                (b) 

 
(c)                                                (d) 

Figure 2. Germany: households credits and banking intermediation (millions EUR, source OCDE).              
 

 
(a)                                                (b) 

 
(c)                                                (d) 

Figure 3. United States: households credits and banking intermediation (millions USD, source OCDE).             
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sitive to default risk (usually less than 10% of short-term credits, significant proportion of non-housing related 
credits). In the “American” model, they are more sensitive (about one-fourth of short-term credits, almost no 
diversification of long-term credits). Moreover, while in France and Germany variable rate loans usually account 
for about 15% of new loans [9], in the United States these loans represent nearly the half of total mortgage loans 
[10]. Therefore, it is necessary to consider households credits, in and outside of the banking system, and the re-
lated interest rate risk sharing in formulating the intermediation model. 

Furthermore, the features of financial intermediation determine how the Central bank takes the financial sta-
bility objective into account. The empirical results of [11] regarding the implementation of the Taylor rule by the 
ECB, FED and BOE suggest that there are once again two distinct schemes. In the United States and United 
Kingdom, where the proportion of households credits in banking intermediation is high, there is a strong link 
between the output gap, households failures and financial stability. The Central bank implements a simple 
(United States) or augmented with the sole credit spread (United Kingdom) Taylor rule. In the Eurozone, the 
weight of households credits is lower and thus the relationship between the output gap and financial stability is 
less strong. The tests validate an augmented Taylor rule, with a broad financial conditions indicator. Thus in the 
model the Central bank uses a Taylor-type rule with a financial stability term which coefficient can be zero. 

The second and third key characteristic of the model are related to the complexity of the relationship between 
prices and funding supply volumes in times of financial strains [8] [9]. During the global crisis, in the first stage, 
in the interbank market but also in credit and securities markets there is simultaneously a positive shock on the 
cost of capital and reduction of its availability. During the second stage of the crisis, in credit and securities 
markets, volumes keep decreasing in the context of a lasting dysfunction of the interbank market. In the model, 
funding supply volumes in times of financial strains are, thus, negatively linked to prices, and positively linked 
to the persistence of an excess interbank funding demand. 

Finally, stylized facts bring up three key features. There are two types of financial intermediation schemes 
concerning households credit. In the first scheme, households credits largely exceed total bank credits and are 
sensitive to default risk due to their composition. In the second type, their volume is lower, and their composi-
tion makes them less sensitive to default risk. In the first case, Central banks would rather conduct a simple 
Taylor rule, and in the second case, an augmented Taylor rule with a financial conditions indicator. Finally, in 
times of financial strains, all market segments can be characterized by a rise in prices simultaneously with a re-
duction in the availability of funding supply, enhanced by the persistent dysfunction of the interbank market. 

3. Survey 
Our purpose is to incorporate these mechanisms in a simple theoretical model of financial intermediation with a 
central bank, in order to describe a crisis generated by a shock on households credits failures. To this end, we in-
troduce a distinction for credit markets between households and firms from the perspective of borrowers, and 
between banks and non-monetary financial institutions (NMFI) from the perspective of lenders. Thus, it is poss-
ible to take into account the roles of both households credits and shadow banking [12]. 

Households credits defaults are specifically sensitive to the output gap and interest rate risk [5] [6]. The de-
fault rate also depends on the modalities of financial intermediation [7] [13]: securitized loans are subject to a 
higher default risk than other credits. As regards the ultimate origin of the defaults shock, formalization must 
take into consideration both private agents behaviors within the intermediation model and monetary policy deci-
sions. The literature relating to the 2007 crisis illustrates this dual causality. On the one hand, the modalities of 
financial intermediation have dramatically changed, due to “supply shocks” on monetary aggregates. These 
shocks are related to the behavior of commercial banks [14] in the context of an increased liquidity resulting 
from international balance of payments imbalances. On the other hand, part of the recent empirical literature, 
based on the theory of the credit channel transmission of monetary policy [15], calls into question changes in 
monetary policies. Thus, in our model, the defaults shock is triggered by a rise in the official interest rate. This 
decision leads to a dysfunction of the whole financial system if households and firms funding is already fragile, 
respectively as regards interest rate risk on outstanding loans and funding supply features. 

The sequence of the model then presents the main stylized facts of the global crisis: the defaults shock on se-
curitized loans triggers a deterioration of financing conditions in the corresponding complex securities market 
and, therefore, the interbank market [16]. Finally, the whole financing system is disrupted [1] by a decrease in 
funding supply and increase in the cost of capital [8]. This unusual configuration of funding supply is, however, 
fully in line with the principles of the credit (in case of a positive shock on the cost of capital, credit availability 
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is reduced by the enhancement of informational asymmetries between lenders and borrowers [15]), and risk- 
taking (credit availability is reduced by the increasing risk aversion of lenders [17]) channels of monetary policy 
transmission. Alternatively, this setting of funding supply could be seen as a generalization of the non-mo- no-
tonic supply function of Stiglitz & Weiss, although this function does not allow determining the excess demand 
resulting from a shock on prices since market equilibrium is not at the intersection of supply and demand curves. 
In our model, credit and securities markets are affected at various degrees [18] [19] by the cost of capital and 
funding supply shocks. The magnitude of these dysfunctions determines the content and extent of fiscal and 
monetary policy measures, both directly, and via the resulting output gap [20] [21]. 

Regarding the Central bank, the model must meet a specific constraint: the monetary policy rule has to de-
scribe decisions in both crises and non-crises times. A Taylor-type rule [22] augmented with a financial condi-
tions indicator can achieve part of this objective. Despite of controversy, the empirical literature usually shows 
its relevance [11] [23]. There are two possible settings of the financial conditions indicator. The first possibility 
is to use volume indicators, such as credit indicators. The second possibility is to use asset prices or cost of cap-
ital indicators, such as credit spreads (“adjusted” Taylor rule [3]). In our model, the official interest rate is de-
termined by a Taylor-type rule augmented with a price indicator of financial conditions, while volumes are taken 
into account in the rest of the monetary policy rule. Since the initial shock is transmitted through the interbank 
market, the financial conditions indicator is the interbank spread [16] [24]. 

In the formulation of monetary policy, the idea of a renewed interest of volumes and not only prices variables 
is quite extensively shared in the recent literature [25]. In our model, the formalization of an unconventional 
monetary policy with its usual three instruments (interest rates, liquidity injections and assets purchases [26]) 
cannot be limited to an augmented Taylor rule. For these two reasons, we include the separate expression of the 
amounts of liquidity injections and assets purchases in the monetary policy rule. 

The model, therefore, includes the following elements: concerning the Central bank, the augmented Taylor- 
type rule is accompanied with the conditions of intervention as regards the two other possible instruments of 
monetary policy (liquidity injections in the interbank market and assets purchases). The shock is triggered by an 
increase in households credits defaults, which magnitude and consequences depend on the features of the inter-
mediation scheme, i.e. the sharing out of households credits (alternatively held by banks or non-monetary insti-
tutions) and firms funding (in the form of securities or credit). 

4. The Model: Agents and Financial System 
4.1. The Intermediation Chain 
There are two types of assets: credit and securities. Credit markets correspond to C1 (interbank market) and C2 
(credit to non-financial agents). Primary securities markets correspond to E0 (government bonds), E1 (securities 
issued by firms) and E2 (complex securities issued by NMFI).  

The funding of the agents in the model is described by the rows of Table 1. For the government, this funding 
is in the form of bonds. For households, it is in the form of loans, held either by banks (in proportion hb of banks 
credits portfolios) or NMFI. These loans are supposed to be fixed rates when they are held by banks (C2b), and 
variable rates when they are held by NMFI (C2nb). The funding of firms is in the form of bank credit (in propor-
tion ( )1 bh−  of banks credits portfolios) and securities. As regards the financial sector, the short-term funding 
of banks is in the form of interbank credit, and the funding of NMFI in the form of complex securities.  
 
Table 1. Funding of economic agents.                                                                        

 E0 Government bonds E1 Securities E2 Complex securities C1 Interbank credit C2b Credit (banks) C2nb Credit (NMFI) 

Government X      

Firms  X   X  

Households     X X 

Banks    X   

NMFI   X    
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The intermediation model is thus characterized by the share of households in bank loans hb, the share of 
households credits held by NMFI relative to total outstanding credits to non-financial agents ( )2 2 2nb b nbC C C+ , 
and the share of securities funding of firms ( )1 1 2 1b bE h C E − +  . 

4.2. Sequence of the Model 

 
 
All the markets are originally in equilibrium. In t0, a positive monetary policy (official interest rate) shock hap-
pens. This results in an increase in households variable rate loans defaults: on the one hand the cost of variable 
rate loans rises, and on the other hand the disruption of funding conditions results in a negative output gap, 
which also affects households repayment capacity. 

The defaults shock causes a risk premium and excess funding demand shock in complex securities and inter-
bank markets. In t1, the Central bank injects the amount of liquidity corresponding to the excess interbank fund-
ing demand (in comparison to private supply). In t2, credit and securities markets undergo a second deterioration 
of their funding conditions, because of the persistence of this excess interbank funding demand with regards to 
private supply. The Central bank continues liquidity injections and uses its other two instruments: interest rate 
cuts, and if the lower bound is reached, assets purchases in securities markets. 

4.3. Credit Markets 
Each asset is characterized by funding conditions described by the risk premium and excess funding demand. 
The risk premium π is defined as the difference between the nominal yield r and policy rate rCB: 

πCBr r= +                                        (1) 

In interbank (C1) and non-financial agents credit markets (C2), the excess funding demand CMi is measured 
by the difference between credit demand DCi and supply SCi. It increases when credit interest rates raise, under 
two conditions. First, any increase in this rate deteriorates expected bank yields by increasing the probability of 
default on credit portfolios, which results in a decreasing aggregate supply function; and secondly this function 
is steeper than the demand function. Periods of low (high) interest rates are thus characterized by an excess cre-
dit supply (demand) [8] [15] [17]. The corresponding excess funding demand function CMi is as follows: 

( ) ( )i Ci Ci Ci CiCM D r S r= −                                 (2) 

0, 0,Ci Ci Ci Ci

Ci Ci Ci Ci

D S D S
r r r r

∂ ∂ ∂ ∂
< < <

∂ ∂ ∂ ∂
 

The interbank supply and demand functions are assumed to be linear: 

1 1 , 0, 0C CS cr d c d= − + > >  

1 1 , 0 et 0C CD ar b c a d b= − + > > > >  

( ) ( )1 1CCM c a r b d= − + −                                 (3) 

4.4. Private Sector Securities Markets 
In securities markets issued by firms (E1) and NMFI (E2), the excess funding demand EMi is measured by the 
difference between securities supply SEi and demand DEi, for a given nominal yield rEi. As in credit markets, the 
demand function (funding supply) is assumed to be both decreasing and steeper than the supply function. Con-
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sequently, a shock on the cost of capital results in a positive excess funding demand: 

( ) ( )i Ei Ei Ei EiEM S r D r= −                                 (4) 

0, 0,Ei Ei Ei Ei

Ei Ei Ei Ei

D S S D
r r r r

∂ ∂ ∂ ∂
< < <

∂ ∂ ∂ ∂
 

In Section 4, the excess funding demand functions in credit and securities markets are supplemented by the 
consideration of two additional elements. First, the impact of official interest rates decreases and rises decisions 
is asymmetrical; secondly, the persistent insufficient private funding in the interbank market causes an increase 
in households and firms excess funding demands. 

4.5. Government Bonds Market 
Bonds supply SE0 in the primary market depends on an exogenous component S  (structural level) and the 
amount of support measures to the sectors that are affected by the shock on funding conditions. The different 
types of agents are all the more affected than their excess funding demand is important [20] [21]. So support 
measures are allocated in proportion to excess funding demands:  

( ) ( ) ( ) ( )0 1 1 2 2 1 1 2 2 , 0E C C C C E E E ES S D S D S S D S Dα α = + − + − + − + − >   

Consequently, when a shock arises, government securities supply is increased by the amount of support meas- 
ures to the financial sector (excess funding demand in interbank and complex securities markets), households 
and firms (excess funding demand in credit and securities markets). 

The government bonds demand DE0 depends positively on an exogenous component D  (structural level), 
negatively on the current fiscal deficit SE0, and positively on flight to quality effects generated by excess funding 
demands in other markets. 

( ) ( ) ( ) ( )0 0 1 1 2 2 1 1 2 2 , 0, 0E E C C C C E E E ED S D S D S S D S DD β γ β γ = − + − + − + − + − > >   

The excess funding demand of government bonds is then the following: 

( ) ( )( ) ( ) ( ) ( ) ( )0 0 1 1 2 2 1 1 2 21 1E E C C C C E E E ES D S D D S D S S D S Dβ α β γ  − = + − + + − − + − + − + −       (5) 

For a given excess funding demand in private sector assets markets, the government bonds market, therefore, 
is characterized by an excess funding demand which is positively linked to α (fiscal policy activism) and β (sen-
sitivity of economic agents to fiscal deficit), and negatively linked to γ (flight to quality effects). 

4.6. Monetary Policy Rule 
The monetary policy rule consists of three instruments: the official interest rate, liquidity injections, and assets 
purchases. The official interest rate follows an augmented Taylor-type rule: 

( ) ( ) ( )1 1 1 1* * π π * , with 0, 0

i

,

f

if

0BCT y C C C g C

BC BCT BCT BC

BC BC BCT BC

r ct y y

r r r r

r r r r

µ µ µ µ µ µΠ Π= +Π + Π −Π + −
 = ≥

− − > > ≥

<


=

       (6) 

The endogenous variable is the official (instrument) and not short-term interbank interest rate (target), in order 
to isolate the interbank risk in the last term. The official interest rate depends on a constant representing the neu-
tral real interest rate, the inflation level Π , the inflation gap ( )*Π −Π , the output gap ( )*y y− , and the in-
terbank risk premium gap ( )π π*−  [16] [24]. The coefficient associated with ( )π π*−  can be zero: when the 
intermediation model is characterized by a significant weight of variable rate households credits, consideration 
of the output gap will de facto decrease financial strains. Finally, the official interest rate cannot be lower than 
its bound BCr . 

The other two instruments of monetary policy concern the excess funding demand in the different market 
segments. The Central bank meets a positive excess funding demand by liquidity injections (in the interbank 
market) and assets purchases (in securities markets). The intervention thresholds are the following: 
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1 1 1

0 0 0

, 0

, 0

, 0, 1, 2i i i

CM CM CM

EM EM EM

EM EM EM i

< =

<



 <

< > =


 

The thresholds are, respectively, zero in the interbank market, which should never be rationed; negative in the 
government bonds market, which must be characterized by an excess demand; and positive for other securities 
markets. Consequently, the amount X of a possible liquidity injection corresponds to the amount of the interbank 
excess funding demand. The possible amount Zi of assets purchases corresponds to the difference between the 
excess funding demand and threshold of the Central bank. Thus, the complete monetary policy rule is as fol-
lows: 

( )( )

( )

1

1 1 1 1 1

1 2

if 

if

0 0

if
0 otherwise

if , , , 0, 2

0 otherwise

BCT BCT BC

BC BCT BCBC

BCt BCt BCt

t

i i BCT BC it i it i
i

r r r

r r rr

r r r

CM CM CM CMX

EM EM r r EM EM EM EM i
Z

+

−

− −

>


≤= 
∆ ≠ ⇒ ∆ ∆ ≥
 − >= 

 − = > > == 


          (7) 

The official interest rate corresponds to the Taylor rate if its determination leads to a higher value than the 
lower bound and to this lower bound otherwise. Liquidity injections and assets purchases are only conducted 
when the excess funding demand exceeds the Central bank threshold. In this case, they are conducted in order to 
reduce this level to the threshold. This measure occurs systematically at the next period in the interbank market. 
By contrast, it takes place after two consecutive periods of excess funding demand in securities markets, only if 
the policy interest rate is at the lower bound. Finally, as regards the official interest rate, the Central bank cannot 
take two immediately consecutive decisions in opposite directions. 

5. The Model: Defaults Shock and Monetary Policy 
5.1. Defaults Shock and Complex Assets Markets (t0) 
Consideration of an endogenous default rate of households is one of the fundamental assumptions of the model. 
Defaults on households credits are related to interest rate risk. The interest rate risk associated with bank credits 
is fully borne by banks (fixed rate loans), while the interest rate risk associated with credits held by NMFI is 
borne by households (variable rate loans). Defaults on households credits are also related to the output gap. Re-
garding firms funding, the initial monetary policy shock reduces the availability of both credit and securities 
funding [18]. This reduced availability is then the weighted sum, depending on the shares of credit and securities 
in firms funding, of excess funding demands in credit and securities markets. This results in a negative output 
gap [20] [21], which is the second determinant of the default function of households on their variable rate loans. 

Let λb and λnb denote default rates on households credits, respectively held by banks and NMFI. λb is supposed 
to be constant. λnb depends positively on official interest rates variations and the output gap [5] [6]:  

,  , 0nb CBr yλ ζ η ζ η∆ = ∆ + ∆ >  
The shock is triggered by an increase in the official interest rate (ΔrCB > 0). Since the output gap is propor-

tional to the weighted sum of variations in excess funding demands of firms in credit and securities markets, we 
obtain the following form: 

( )( ) ( )( )1 21 1 2
1 2 1nb CB b b

b b CB CB

EM CMr E h C
h C E r r

ηλ ζ
 ∂ ∂

∆ = ∆ + + − − + ∂ ∂ 
              (8) 

NMFI, which hold variable rates households credits, are funded by selling complex securities. In return, the 
remuneration of these securities depends on the interests flows on portfolios of variable rates credits. Therefore, 
the rise in the corresponding default rate λnb entails a rise in the risk premium πE2 in complex securities market, 
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which is assumed to be equivalent: 
2πE nbλ∆ = ∆                                     (9) 

Considering the securities supply and demand functions given by Equation (4), it results in a positive excess 
funding demand in the complex securities market. 

5.2. Transmission to the Interbank Market and Liquidity Injections (t1) 
The shock on funding conditions in the complex securities market is transmitted to the interbank market. This 
results in a simultaneous rise in the interbank risk premium (ΔπC1 > 0) and excess funding demand (ΔCM1 > 0). 
The variation of the interbank risk premium depends on the variation of the risk premium in the complex securi-
ties market (Equations (8) and (9)), and the size of this market compared to total outstanding credits:  

1 2
2

π π
2 2

nb
C E

b nb

C
C C

 
∆ = ∆  + 

                               (10) 

which is equivalent to the following total variation of the interbank rate, using Equations (8) and (9): 

1 2
2

π
2 2

nb
C BC E

b nb

C
r r

C C
 

∆ = ∆ + ∆  + 
 

( )( ) ( )( )1 2
1

2
1 1 2

1 2 1 2 2
nb

C BC CB b b
b b CB CB b nb

CEM CMr r r E h C
h C E r r C C

ηζ
    ∂ ∂

∆ = ∆ + ∆ + + −    − + ∂ ∂ +     
     (11) 

Equation (12) describes the excess interbank funding demand (in comparison to private supply): 

( )1 1 2
2

π
2 2

nb
t BC E

b nb

C
CM c a r

C C⋅

  
= − ∆ + ∆  +   

                        (12) 

The Central bank responds by injecting the corresponding amount of liquidity, according to the monetary pol-
icy rule given by Equation (7), i.e. 1 1 1t tX CM ⋅= . Since the Central bank cannot take two immediately consecu-
tive interest rates decisions in opposite directions, liquidity injections are the only available instrument in t1. The 
excess funding demand in securities markets does not either generate an intervention, since the Central bank can 
conduct assets purchases only after the second consecutive period of rationing. 

5.3. Interest Rate Lower Bound and Liquidity Injections (t2) 
In t2, the default rate on households variable rates credits, given by Equation (8), is assumed to be unchanged. 
Consequently, risk premia in complex securities (Equation (9)) and interbank (Equation (10)) markets are also 
assumed to be unchanged. As regards monetary policy, the interest rate cut is possible, considering the persistent 
negative output gap and financial strains (interbank risk premium gap, Equation (6)), since this decision is not 
immediately following the initial interest rate rise. 

The remainder of this section deals with the case where the interest rate is taken to its lower bound, in which 
the central bank is likely to conduct assets purchases. According to Equation (11), the difference between the in-
terbank interest rate and the initial equilibrium value can be written as follows: 

( )1 1 1 2 0 1 1πC t C t BC BCt C tr r r r∆ + ∆ = − + ∆  

( )1 1 1 2 0 2
2

π
2 2

nb
C t C t BC BCt E

b nb

C
r r r r

C C
 

∆ + ∆ = − + ∆  + 
                     (13) 

Equation (14) describes the interbank excess funding demand. As in t1, it is met by a Central bank liquidity 
injection of the same amount, that is Xt2 = CM1 t2. 

( ) ( )1 2 0 2
2

π
2 2

nb
t BC BCt E

b nb

C
CM c a r r

C C
  

= − − + ∆  +   
                   (14) 

In the other private sector asset markets (credit and securities), the excess funding demand is aggravated by 
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the persistence of an insufficient interbank credit supply, because of the interbank rationing channel: 

2 2 1

1 1, 2
C

i Ei

CM CM
EM CM i

υ
υ

∆ =
 ∆ = =

 

Coefficients υ represents the effect of the interbank rationing channel in each market segment. Considering 
that decreases in official interest rates are passed on to interest rates on households and firms credits to a very 
limited extent in comparison with rises, the latter are assumed to be unchanged compared to t1. Therefore, the 
excess funding demand corresponds to the sum of the value of t1, and an additional component described above, 
that is: 

2
2 2 1

1 1, 2

C
CB

i
i Ei

CB

CMCM CM
r

EM
EM CM i

r

υ

υ

∂ = + ∂
 ∂ = + =
 ∂

                          (15) 

5.4. Assets Purchases (t2) 
In t2, in addition to liquidity injections and the use of the lower bound on interest rates, the Central bank con-
ducts assets purchases, in order to reduce the gap between funding supply and demand to its desired threshold 
level (Equation (7)). In the case of government bonds, using Equations (5) and (15), the excess funding demand 
takes the following form: 

( ) ( )( )
2

2
0 0 1 2 1 1

1
1 1 i

E E C Ei
iCB CB

EMCMS D S D CM CM CM
r r

β α β γ υ υ
=

    ∂∂
− = + − + + − + + + +    ∂ ∂     

∑     (16) 

If this difference is superior to the threshold level, the Central bank will conduct assets purchases of the cor-
responding amount, that is: 

( )0 0 0 0E EZ S D EM= − −  

In private sector securities markets, the same principle applies. If excess funding supply is superior to the 
threshold level, the Central bank purchases assets as long as this value is not reached. Using Equations (14) and 
(15), we get: 

( ) , 1, 2i Ei Ei iZ S D EM i= − − =  
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 ∂
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υ
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              (17) 

The decisions of the Central bank in t2 are thus the following, the value of the interbank excess funding de-
mand CM1 t2 being given by Equation (14): 
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     ∂∂
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 ∂ = + − =  ∂ 

∑    (18) 

The persistent deterioration of interbank funding conditions resulting from the initial shock on households 
credits causes that of all other market segments and, therefore, determines the terms of monetary policy. At the 
beginning of the crisis, since the Central bank wants the interbank market to remain in equilibrium, it is forced 
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to conduct the corresponding liquidity injection. In the second stage of the crisis, the Central bank uses the 
whole range of monetary policy tools. If interbank funding conditions remain largely deteriorated, the Taylor- 
type official interest rate is inferior to the lower bound. Thus, the interest rate is set at this lower bound level. 
Then assets purchases are conducted under the condition that the excess funding demand is persistent. In the 
case of private sector securities, the corresponding amount positively depends on the interbank rationing channel 
effect. In the case of government bonds, it depends also on the structural component of government bonds de-
mand, government choices (structural fiscal deficit, propensity to support economic activity), and private choic-
es (sensitivity of government bonds demand to fiscal deficit, and sensitivity to financial strains in other segments 
of the financial system). 

6. Concluding Remarks 
The contribution of this paper is threefold. Firstly, the model takes into account the growing importance of 
households credits, within banks and total outstanding credits portfolios. Secondly, it proposes a transmission 
sequence of a shock on households credits portfolios to the whole financing system via the interbank market. 
The extent and conditions of transmission of the initial shock depend on the features of financial intermediation, 
i.e. the relative importance of households credits and the structure of firms funding. Thirdly, the Central bank 
monetary policy rule captures decisions in both non-crises times, with the Taylor-type rule; and crises times, 
with the intervention thresholds associated with liquidity injections and assets purchases, and the corresponding 
restrictive conditions. Finally, the model takes into account the main features of funding supply in times of fi-
nancial strains, that is to say a complex relationship between prices and funding supply volumes and the inter-
vention of the central bank in the context of non-standard monetary policies. 
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