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MONETARY POLICY IN TIMES OF DEBT

by Mario Pietrunti * and Federico M. Signoretti*

Abstract

We model an economy with long-term mortgages and show that some characteristics
of mortgage contracts — such as the type of interest rate (adjustable versus fixed) and the
loan-to-value ratio — matter for the transmission of monetary policy impulses, both
conventional and unconventional. A conventional monetary policy shock has a stronger
impact on output and inflation with adjustable-rate mortgages, also reflecting the higher
sensitivity of installments to changes in the short-term rate. When households borrow at a
fixed rate, unconventional monetary policy can stimulate the economy mainly through a
redistribution of income from savers to borrowers, who have a higher marginal propensity to
consume. The impact of monetary policy — both conventional and unconventional — is
stronger when the level of households' mortgage debt is high relative to housing wealth.

JEL Classification: E52, E58, G21.
Keywords: long-term mortgages, monetary policy, income channel.
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1 Introduction!

The interest on the relationship between the mortgage market and the transmission of monetary pol-
icy has flourished in recent years. Various reasons contributed to a renewed interest by scholars on
the subject, namely: (i) the role of the mortgage market in the run-up of the 2008 crisis; (ii) the possi-
ble pre-crisis drag from historically high levels of debt; (iii) the unconventional reaction of monetary
policy to the long-lasting crisis in most advanced economies. At the same time, the deepness of the
crisis and the activation of non-standard policy tools by several central banks led to a rethinking of
the most popular models and of the transmission mechanisms of monetary policy through the econ-
omy. So far the literature went a long way towards explaining the transmission of monetary policy
measures. Our work draws new insight on the transmission of both conventional and unconven-
tional monetary policy shocks via the mortgage market building on a number of conclusions of the

most recent literature, briefly discussed in what follows.

First, one of the most relevant research questions recently tackled in the literature has been the
impact of the standard intertemporal substitution channel, which has been put into question, while
the empirical relevance of income or cash-flow effects has been more and more stressed. The income
channel activates when changes in the monetary policy rate and the associated change in mortgage
installments determine a redistribution of resources between agents - from borrowers to savers. Since
borrowers and savers have typically different marginal propensities to consume (MPC), this chan-
nel may have aggregate effects on consumption and output. This claim has been tested in Cloyne
et al. (2016), which compares the reaction to monetary policy shocks in two countries differing in the
characteristics of their mortgage markets. More precisely, the authors compare the UK, where the ma-
jority of mortgages are ARMs and short-term, against the US, where mortgages are typically FRMs
and long-term. The paper finds that in both countries indebted households react more to monetary
policy shocks compared to non-indebted households. The reason lies in the higher marginal propen-
sity to consume (MPC) of indebted households, which is in turn related to the existence of liquidity
or borrowing constraints. Further, the authors find that the cash-flow (or income) effect is quantita-
tively more relevant than the standard intertemporal substitution effect. A similar result is found for

the euro area in Ehrmann and Ziegelmeyer (2017) and in Sweden by Flodén et al. (2016). The latter

1We are grateful to Vincenzo Cuciniello, Giuseppe Ferrero, Stefano Neri, Andrea Ajello, Margarita Rubio, Marco Di Maggio
for useful comments and fruitful discussions.The views expressed herein are those of the authors only and do not reflect those
of Banca d’Italia or the Eurosystem.



paper, in particular, finds that the MPC out of change in interest expenses for highly indebted house-
holds under ARMs can even exceed one. Similarly, Di Maggio et al. (2016) investigate the effect of
an expansionary monetary policy shock on ARM borrowers in the US, finding that the income shock
induced by lower debt repayments leads to higher durable consumption and induces a faster debt
repayment process (voluntary deleveraging). Further, the authors find some heterogeneity in MPC,
given that in those US counties with a higher share of low income and underwater households and

ARMSs contracts, the consumption response to the interest rate cut is stronger.?

Second, the response of consumption and housing investment to monetary policy shocks is found
to be stronger the higher the level of indebtedness of countries and households. Calza et al. (2013)
make use of a panel VAR across different countries to study the impact of monetary policy shocks
on housing, finding that the response is significantly different in countries with highly developed
mortgage markets. Furthermore, private consumption reacts more when mortgage markets are more
developed and where adjustable rate mortgages are predominant. Indeed, as discussed above, a
stronger transmission of monetary policy impulses under ARM contracts is a fairly established fact

in the literature, because of the existence of a cash-flow effect.

Third, in recent years several attempts have been made to introduce long-term mortgages in DSGE
models in a meaningful way (see Rubio 2011, Brzoza-Brzezina et al. 2014 and Garriga et al. 2013). All
of these papers study the response of the model economy to conventional monetary policy shocks
under different institutional characteristics of the mortgage market. Rubio (2011) develops a model
with both ARM and FRM contracts and shows that the cash-flow effect is present with ARM contracts
only. On welfare grounds, it is shown that borrowers are better off with FRM while savers are better
off with ARM under monetary policy shocks. Such results however cannot be generalized as they
depend on the specific calibration of parameters. In the same vein, Brzoza-Brzezina et al. (2014) de-
velops a model with ARM and FRM contracts of finite length. The key result of the paper is that FRM

contracts reduce the effectiveness of monetary policy shocks. Further, when an occasionally binding

There is a further strand of literature dealing with the theoretical underpinnings of overlooked channels of monetary
policy transmission which focuses on heterogeneous agents models with incomplete markets. In this respect,Werning (2015)
shows that the standard intertemporal substitution channel of monetary policy transmission is mainly a partial equilibrium
channel and it is mainly relevant under complete markets. Under incomplete markets with idiosyncratic risk, instead, general
equilibrium effects on income matter more. Such intuition is further developed in Luetticke (2015) and in Kaplan et al. (2016).
Both papers investigate a setting with heterogeneous agents and show that the the direct, partial equilibrium, response to
monetary policy shocks is less relevant than indirect effects, such as equilibrium changes in labor demand. On related grounds,
Auclert (2016) shows that indirect effects matter because of redistribution between agents with different MPC.



collateral constraint is introduced in the model, it is found that the response under both types of con-
tracts is not significantly influenced by the slackness of the constraint. In other words, the response
is fairly symmetric. Lastly, Garriga et al. (2013) confirms the standard finding in the literature that
stronger effects are obtained under ARM. Also, the size of the effect depends on the persistence of

interest rate shocks: the higher the persistence, the stronger the influence on the whole term structure.

The flourishing of these different streams of literature nothwithstanding, none of the above dis-
cussed papers: a) quantifies the importance of income channel, b) analyzes the role of different start-
ing levels of debt and, c) (more importantly) studies unconventional monetary policy. These three
features are instead the focus of this work. We build a DSGE with ARMs and FRMs, starting from
a simple New-Keynesian DSGE model with borrowers and savers and a collateral constraint a la Ia-
coviello (2005) and enriching it with long-term mortgages modeled as in Garriga et al. (2013). We
depart from the existing literature by performing two types of analysis. First, we isolate the income
effects arising from the response to monetary policy shocks from other, general equilibrium effects.
Secondly, we introduce unconventional monetary policy as a shock to the long-term interest rate of
new mortgages. Such shock can be interpreted as a shock to the term premium and therefore used
to evalutate the effect on the economy of policies affecting the long -term rates, as obtained by asset
purchase programmes.

We find the following results. First, for conventional policy (ie. policy affecting the short term
rate) the stronger income effect for ARMs that is generally found in the literature is temporary and
is almost entirely offset by other general equilibrium effects; for FRMs the income effect is basically
not existent. Second, only FRM contracts are affected by unconventional policy. In this case, the con-
tribution of the income channel is first-order for explaining the response of consumption: while the
aggregate effect is quantitatively rather limited, the redistribution between borrowers and savers is
significant (the income channel explains, on impact, between 65% and 70% of the response of con-
sumption for both agents). Moreover, this effect is persistent because the reduction in long-term rates
affects the rate on new mortgages, and thus the average rate on the stock of debt, for a long period
of time. In other words, for FRMs the transmission channel of unconventional monetary policy is en-
tirely different from the one related to standard monetary policy, as it is almost entirely driven by the
income channel. Finally, conventional and unconventional monetary policies have a stronger impact

when the level of households’ debt is high.



The paper is structured as follows. Sections 2 and 3 describe the model, with an accurate de-
scription of mortgages and their pricing, and its calibration. Section 4 presents the results. Section 3

concludes.

2 The Model

On the demand side of the economy there is an household sector with patient and impatient agents;
on the supply side there are intermediate-goods producers and retailers. Lastly, monetary policy
completes the model via both a standard Taylor rule governing the short-term rate and unconven-
tional monetary policy shocks, directly affecting long-term rates (see Section 2.4). In what follows we
describe more in detail the demand side, given that the supply side is fairly standard. More details

on the model can be found in Appendix A.

2.1 Patient households

Patient households represent a fraction vp of the total number of households in the economy and
maximize the stream of intertemporal utility, given by the consumption good and housing, net of the

disutility induced by labor. Hence, the patient household problem writes:

00 ’I’L}g+¢
max Fj {Z B}’ |}Og (Cpﬂg — nCP,t—l) +]10g hpﬂg — 1 _’_’t¢ } (1)
t=0

subject to a budget constraint (written in real terms):

dp— JE
P,t1+i

cpi + qnidhL +1py < wpinpy + (ri—1 + ) .
Tt P

where Ah/ is the net amount of housing purchased in the current period, g, ; is the housing price,
wpnpy is labor income and JE are the profits from the intermediate-good production firm, owned
by the patient household sector. lp; is the new flow of loans, while the payment on the existing
mortgage is made of an interest rate share r;_1dp;_; and a principal share, ¢dp:_1, where ¢ is the
fraction of debt expiring in the current period. Households are subject to internal habit formation in

consumption, with 7 being the degree of habit persistence.?

3This is a fairly standard feature of most macroeconomic models that allows to get hump-shaped responses to shocks for



2.2 Impatient households

Impatient households represent a fraction v; of the total number of households. The key feature of
these type of households is that they have a lower discount factor that the patient (ie. 8; < ) and

thus in equilibrium they borrow in the credit market. The problem for the impatient writes:

00 n}-i-d)
. t
max Ey Zﬁf log (¢r —ner—1) +jloghr, —
= L+¢
subject to a budget constraint (written in real terms):
I d],t—l
cre + qntAhy + (reo1 + @) B Swrnge + 1y
t

and to a collateral constraint of the form:

h R+
dry <m'E, {qtﬂ (ALAR } .

1+’I"t

Such a constraint can be seen as an incentive compatibility constraint, requiring that the cost of
repaying the stock of debt plus the interest share accumulated in period ¢ is always lower that the

I

expected value of the housing stock next period, weighted by a parameter m!. Hence m! can be

easily interpreted as a loan-to-value (LTV) ratio.*

2.3 Mortgages

Before describing the rest of the model and discussing its calibration, it is worth to investigate more
in detail the mechanics of the mortgage market.

Mortgage debt evolves symmetrically for patient and impatient households. Here we describe it
from the point of view of the patient households. In each period a flow of new debt is issued: [, ;. At
the same time, an installment is received in each period, since a fraction ¢ of the stock of debt comes
to maturity. Hence, in period ¢ the patient household receives an installment made of a principal

share, pdp;_1, and of an interest share r,_1dp_1. The stock of debt (in real terms) in period ¢ is equal

various macroeconomic variables and thus helps in bringing the model in line with the empirical evidence (Bouakez et al. 2005
and Del Negro et al. 2007).
4The standard microfoundation of such a constrain can be traced in Kiyotaki and Moore (1997).



to the sum of the unpaid debt plus the new flow:

dp+_
dpy = (1 — @) 2= 4 ip,. )

Tt
Hence, in absence of a new flow of debt, the stock of old debt gradually reduces (at a rate ). The
parameter ¢ can also be interpreted as a proxy for the length of the mortgage, as the duration of the
mortgage is negatively related with ¢ (see infra).

The interest rate on the mortgage is computed as follows:

(1 — Vp’t) re—1 + Vp,tTf if FRM
T =

rib if ARM

where
lpt
(1—) 7dp7’:t‘l +lpy

Vpt =

If debt is an adjustable-rate mortgage (ARM), then the rate is equal to the short-term, risk free,
interest rate (ri’), which is set by the central bank via a Taylor-type rule. If instead the mortgage is
fixed-rate (FRM), then the interest rate is computed as a weighted average of the current rate on new
FRM debt, rf’, and the rate on old debt, (r;_1). Indeed vp, is the fraction of new debt over total debt
outstanding.

Hence, the only difference between ARMs and FRMs lies in the way the interest rate on the stock
of mortgages is computed. This in turn has a stark implication for optimality conditions of agents
in the economy. Indeed, under ARM contracts the interest rate paid on the stock of debt is entirely
exogenous to borrowers and savers. On the contrary, in the case of FRM contracts, the interest rate
paid on the stock of debt is a function of the ratio between the new flow of debt and the accumulated
stock, v;. Hence, both patients” and impatients” Euler equations will include an extra-term reflecting

the impact of the new flow of loans on the average interest rate paid on the stock (ie. dr;/0l).

2.3.1 Pricing of ARM mortgages

ARM contracts are equivalent to one period debt. To see this, replace /; ; in the budget constraint of

the patient household using the law of motion of debt (2):
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dpi—1
cpy + Qh,tAh,f,D +dpy <wpinpy+ (1+14-1) ﬂ_t .
t

Then the first order condition w.r.t. dp; is a standard Euler equation:

A
Apt = ﬂpEtM (I4+7).
Tt4+1

Since in ARM contracts r; = r{’, the ARM is tantamount to a one-period mortgage.

2.3.2 Pricing of FRM mortgages

The pricing of FRM contracts, instead, is quite different from ARM and one-period mortgages. Since
FRM are long-term contracts, the interest rate on new mortgages r{" is equivalent to a long-term rate
with duration ¢. In what follows it will be shown that, in equilibrium, rf" is determined based on the
term structure of one-period risk-free interest rate.

To see this, consider again the patient households” maximization problem (1), subject to the budget
constraint and the equation for the mortgage rate rate, where {p; and vp, have been replaced in

accordance with the equations above defined (with multipliers are reported in brackets):

dpi_ JI
(Aps) cpi+ qniAh +dpy <wpgnpy + (14+7i1) Biol
Tt P
(L—9)dpi-1], F
A =7 ] - T —ri_q) .
(Apipp,) TE = Ti_1 + [ redpy (rt Tt 1)
Then first order conditions write:
1 1
Cpt: ——— — B"nE, {} = Apy
Cpt —TNCpPt—1 Cpit+1 — TCPpt
. 5§'L,t P
hpy : APtqn,t = i + 8 E {Apii1qni+1}
Pt
npgt: n?t = U)P,t)\P,t
_ 1—v)dp;_
dpy : 1=p" (I+7) B {Mpy1} + /JP,t% (Tf - 7't71)
medpt
— (1= ) BB {Mpii1fipisr (rfin —7e) }
Tt fpt = ﬂpEt {Mpii1}+(1— ) 5PEt {Mpii1fip i1}
where the last two equations are obtained by dividing by Ap; and defining jip, = 52 and
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E, { /\’I\DP{ 7’:; } = E,{Mp+1}, with E; {Mp 41} being the stochastic discount factor.
As we are solving the model via first order approximation, we can ignore covariance terms and

rewrite the two last equations as:

- (1—yp)dps
1 = gf (1+7) By {Mp,441} +MP¢(‘F’)¢ (rf —Tt—l)
7Tth,t

— (1= @) BYEAAMp 1} B {iipasr } B {(rfy —re) }

fipy = BYE {Mpi1} + (1 — ) BPEAMpyir} B {fipasa}-

In order to close the model, we need a pricing equation. We assume that patient households have
access to a one period bond with interest rate ri’. The Euler equation for this bond pins down the

stochastic discount factor (SDF):

1
1+wb=53@{MﬁHﬁ-
t

We can now replace the SDF in the first order conditions, thus getting:

L+r . (I-¢)dpi1 , p
1 = — 4 _— —
147l Kpt mdpy (ri" = ri)
]_ _

e AN GRERDY

1 Jr17g0
L+r " 140

Apt = Ey {ﬂP,t-H} .

Recursively solving the last equation, it can easily be shown that jip; is the expectation of the

infinite sum of future short term policy rates, discounted by ¢:

PP O N Ll
it — “k=0 4 .
T, (14 1%

Hence jip; conveys information on the expected path of future policy rates. Now we substitute

for r; in the Euler equation for dp:

12
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1—o ~ F (I—W)dPt—l (1—<P)dPt—1 Ia
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Tl {Apti1} B {ria} o t—1 rodp ¢

It can be seen that this equation implicity pins down /" as a function of d; and of future policy
rates.

All of the above mainly reflects a simple intuition: when choosing a long-term, fixed rate, mort-
gage, the borrower is locking in its future payments. Therefore, in equilibrium, the interest rate on
FRMs will reflect the expectations of borrowers and savers concerning the future path of the short
term interest rate, plus a term premium, determined by the covariance between consumption in each
period and the installment.” Given that the model is solved via a first order approximation, the term
premium is always zero and therefore the nominal rate on FRM mortgages will fully reflect the ex-

pectation on the evolution of the short-term rate.

2.4 Monetary Policy and rest of the model

Conventional monetary policy is modelled in a standard way, with the short-term nominal interest

rate ri’ being set by the central bank according to a Taylor-type rule:

Tib = Pibﬁb_l + (1 = piv) [fib + ¢n (M = 7) 4+ &y (Y — yt—l)] + Ef;b.

Unconventional monetary policy is instead modelled as a shock directly hitting the rate on new
long-term mortgages, r; :

Func _ F a
Ty =r; +¢& .

Hence, the shock £/ acts as an exogenous deviation of the long-term rate, rf, from the value
consistent with the term structure (i.e. the expectation over the path of short term rates) and can

therefore be loosely interpreted as an exogenous variation in the term premium.® In practical terms,

5In our model other components such as credit and liquidity premia are equal to zero, given the absence of frictions that
give rise to them. For a model with a credit premium see Ajello and Tanaka (2017).

®Note, however, as previously explained, that strictly speaking there is no the term premium in the linearized version of
the model.
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Func

the shock is simulated by replacing r/” with r; in the definition of the mortgage interest rate r;.
Thus, this shock does not affect the path of future short-term policy rates and consequently does not
significantly affect the intertemporal substitution of agents. On the other hand, as we will show in the
results, it determines significant income effects, by generating strong and persistent redistribution of
resources between agents.

The rest of the model is fairly standard and is reported in Appendix A.2. There is a productive
sector that uses the labor of both households to produce an intermediate good which is bought by

retailers. Price rigidities in the goods market are modeled a la Rotemberg.

3 Calibration

The model is calibrated using as a reference Gerali et al. (2010) and Iacoviello and Neri (2010). As
for parameters related to the mortgage market, we make use of the 2014 wave of the Survey of In-
come and Wealth (SHIW), a biannual survey conducted by the Bank of Italy on about 8,000 Italian
households.” We set the discount factor for the patients to 0.992, which is coherent with the average
ARM rate in Italy in 2014 equal to 3.3% in annual terms (source: SHIW). The discount factor for the
impatients is set at 0.95 as in lacoviello (2005). The loan-to-value ratio, 1, is set at 36.6%, which is the
average of the ratio of outstanding mortgages over housing value observed in Italy in 2014 (source:
SHIW). Lastly, the duration of the mortgage is computed using the Macaulay duration formula. It

can be shown (see Appendix B) that in steady state the duration of the mortgage is equal to

p=1t"
r+ e

Hence, for an interest rate equal to 3.3% and an average duration of mortgages in Italy equivalent
to about 16 years (source: SHIW), we recover a value of ¢ of 0.0076. In Appendix C we also perform
some robustness checks using alternative values for mortgage duration.

The value of calibrated parameters is reported in Table 1.

"See http://www.bancaditalia.it/statistiche/tematiche/indagini-famiglie-imprese/
bilanci-famiglie/index.html
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Parameter | Value Description
Bp 0.992 discount factor patients
Bi 0.95 discount factor impatients
J 0.1 Housing marginal utility
0.75 degree of habit formation
) 1.5 inverse of Frisch elasticity of labor supply
i 0.366 loan-to-value ratio
o .25 capital share
Vp .63 patient agents” wage share
@ 0.0076 Mortgage duration

Nominal rigidity parameters

Kp

233

degree of price stickiness

€y

6

elasticity of substitution in the goods” market

Taylor rule parameters

Pr 3 response to past interest rate
Or 1.44 response to inflation
Dy .52 response to output

4 Results

In this section we perform three exercises. First, we investigate the impact of an unexpected mone-
tary policy interest rate cut in an economy where mortgages are long term. Second, we investigate
whether the response of the economy varies with the level of household debt, in relation to housing

wealth, a proxy of the state of the financial cycle. Lastly, we introduce unconventional policies aimed

at targeting long-term interest rates.

Table 1: Calibration values

15




4.1 A conventional monetary policy shock

Does having FRM or ARM mortgages affect the transmission of conventional monetary policy shocks?
To answer such question we simulate a 100 bps decrease in the short-term monetary policy rate under
the baseline calibration in two distinct economies: one where mortgage contracts are ARM and one
in which contracts are FRM. In the case of ARM, as previously shown, the response of the economy is
the one that could be observed under a one period mortgage. The IRFs of the log-linearized variables

are reported in Figure 1.

Figure 1: Conventional monetary policy shock
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The main results of the exercise are the following. First, under FRMs the responses of output and
inflation are somewhat attenuated compared to the ARM case. This result - in line with the literature
(see eg. Rubio 2011) - masks however significant differences in the asset positions of the agents in the
two scenarios. Indeed, the differences between FRM and ARM are not tremendous in aggregate terms
but become very relevant when considering the dynamics of patients” and impatients’ consumption.
And this is directly related to the income channel of monetary policy, which in the model plays an

important role. In order to compute the income, or cash-flow, effect, we construct the following

16



variable:

d
Incy s = (re-1+p) —
Tt

which aims at capturing the impact on the budget constraint of an unexpected change in the mortgage
rate. Note that to measure the income effect we keep the level of mortgage at its steady state, as
in periods after the shock the agent may decide to alter its stock of debt because of intertemporal
substitution motives or general equilibrium effects. Then we compute its deviation in terms of steady
state consumption:

Alnc
Yp,t = Bt .

ép

It can be seen in Figure 1 that the direct effect from the change in the interest rate for the patient
(blue dashed line) is negative under ARM, while it is almost non existent in the case of FRMs, since it
is only related to the marginal change in inflation.

Furthermore, we decompose the response of consumption by disentangling the direct interest

rate effect and all the indirect general equilibrium effects. Hence we decompose the response of

consumption as follows:

Acp /e = Alnc, /¢ + (Acpy — Alncyy) /E,

rate effect indirect effects

where Az, represents the deviation of a given variable from its steady state value.

Figure 2 shows the decomposition of the log-linear deviation from the steady state of consumption
for both agents under the two contracts. First, it has to be noticed that the rate (or income or cash-
flow) effect is material only in the case of ARMs, as expected. The effect is however short-lived and
is affected only by the changes in the nominal interest rate, which changes by much in the ARM case
and almost does not move in the FRM case. Inflation has a really small contribution to the income
effect. The long term rate (r/) does not move significantly in the FRM case, as the fall in the short-term

rate is temporary and this only marginally affects the term structure.

4.2 The relevance of households’ debt

So far we have shown that the existence of long-term mortgages (ie. FRMs) implies a different re-

sponse to the same interest rate shock, due to the stickiness of the long term rate, which in turn shuts

17



Figure 2: Decomposition of the monetary policy shock
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down the cash flow channel. A further question is then whether the level of debt influences such
reaction. Such question is of particular relevance in the light of the literature on financial cycles.® In
other words, we are interested in understanding whether having an economy with a high or a low
level of households” mortgage debt matters for monetary policy transmission. Hence, we compare
the response of the model to a conventional monetary policy shock in a low debt environment, mod-
eled as an economy where the loan-to-value (LTV) ratio for the impatients is set at 20%, lower than
the baseline calibration, and a highly indebted economy, where the LTV is set at 80%. The IRFs to the

same monetary policy shock as in the previous section is reported in Figures 3 and 4.

In Figure 3 we plot output and inflation. Two results starkly emerge. First, the economy with
a high level of debt reacts significantly more to the monetary policy stimulus compared to the low
debt economy. A 100 bps cut in the short term interest rate induces an increase on impact of about
0.12% for output and of 0.09% on inflation, whereas in the highly indebted economy such values

jump at about 0.20% for output and between 0.14% and 0.19% for inflation. Hence, the effectiveness

8For a discussion on the financial cycle see ex multis Drehmann et al. (2012).
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Figure 3: Conventional monetary policy shock under different debt levels
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of monetary policy seems crucially linked to the level of households’ indebtness, which in our setup
is used to capture different phases of the the financial cycle.

Secondly, the differences between the response under ARM and FRM contracts matter more when
the economy has a high starting level of debt as an economy with ARM contracts reacts significantly
more to monetary policy shocks. Most importantly, the response is different not only on impact, but

it stays also in the subsequent periods.

Cons. impatient - low LTV . Cons. impatient - high LTV

FRM
= = = ARM ‘ ~

Income effect (patient) - low LTV

-

Figure 4: Conventional monetary policy shock under different debt levels

The reason for this is quite consequential: we have shown in Section 4.1 that the income channel
is what explains a large part of the difference between ARM and FRM. Clearly, such effect is stronger
the higher the initial level of the debt. In Figure 4 indeed we plot the consumption response under
these two calibrations, along with the income effect (y, ;) for the patient household. It can be noticed
that such effect is almost negligible in the case of ARMs under a low debt scenario, while it is about

ten times higher in the high debt environment.
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4.3 Unconventional monetary policy and mortgage debt

As a last exercise, we investigate the effect of an unconventional monetary policy and its transmission
channels. In Figure 5 we plot the IRFs to a 100 bps unconventional policy shock, in the model with
FRM, under the two alternative calibrations for the LTV. In the exercise, we fix the short-term policy
rate to its steady-state level, in order to simulate a situation in which the central bank commits to
keep short-term policies rates unchanged while undertaking unconventional operations.” In this
way, the interest rate does not react to changes to output and inflation induced by the unconventional

monetary policy shock.
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Figure 5: Unconventional monetary policy easing under different debt levels

The main finding of the exercise is that cutting the long-term rate has an effect on the economy

whose magnitude is significantly reinforced when the level of debt is high. The response of output is

9Technically, we do this assuming that the degree of persistence of the AR(1) parameter in the Taylor rule is close to 1.

21



smaller compared to a conventional monetary policy shock: in a highly indebted economy a 100 bps
reduction in the long-term rate is associated with a 1 basis point increase in output and to a 0.7 basis
point increase in inflation.

Also, note that the effect on consumption is radically different compared to a conventional mone-
tary policy shock. Indeed, in a standard monetary policy shock the consumption of both patient and
impatient households moves in the same direction on impact - ie. it increases in the case of an easing
shock. Quite on the contrary, the effect of an unconventional shock implies a reaction of consumption
in opposite directions for borrowers and savers. This is indeed due to the fact that the shock mainly
transmits via the income effect, which - in the case of an easing shock - tends to benefit impatients and
make patients worse off. Hence, on aggregate the response of consumption will depend on the rela-
tive size of the two cohorts. Interestingly, in the case of a shock to the long-term rate, there is a cash
flow effect. This is in contrast with the case of a short term rate shock under FRM mortgages, where
the income effect is almost non-existent. This can be seen in Figure 6, where we report the decom-
position between the direct rate effect on the budget constraint of the households and the indirect,

general equilibrium, effects.
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Figure 6: Decomposition of the consumption response to an unconventional monetary policy easing

Most of the reaction of consumption is due to this income effect. Moreover, such effect is persistent
because the reduction in the long term rates affects the rate on new mortgages and thus the rate on

the stock for a long period of time.
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5 Conclusions and future research

In this paper we modeled an economy with long-term mortgages and show that some characteristics
of mortgage contracts, mainly the type of interest rate (adjustable v. fixed), and the level of debt
in the economy, matter for the transmission of monetary policy impulses, both conventional and
unconventional.

We find that conventional monetary policy has a stronger impact on output and inflation un-
der adjustable-rate mortgages compared with fixed-rate ones. This is due to the sensitivity of ARM
installments to a change in the short-term interest rate, which determines a redistribution of wealth
between savers and borrowers, given their different marginal propensities to consume. Second, when
households borrow with FRMs, unconventional policies can provide a stimulus to the economy while
keeping the short-term rate unchanged. Also in this case a relevant role is played by a redistribution
of income between agents with different propensities to consume (borrowers and savers), which is
persistent over time. Finally, the impact of monetary policy - both conventional and unconventional
- is stronger when the level of debt in the economy is high.

This paper represents only a first step towards a more accurate investigation of the relationship
between long-term debt and monetary policy. In our research agenda, we aim at enriching the model
in order to incorporate a zero-lower bound on the short term rate as well as a meaningful financial

sector that engages in maturity transformation. We leave these extensions to further research.
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A Households’ problems and rest of the model

A.1 Households

Here we report more in detail the problem faced by patient and impatient households.

A.1.1 Patient households

Patient households maximize the stream of expected utility:

- 1o
n
max E, {Z 8L [log (cpy —nepy—1) + jeli loghpy — 1 it(b }
t=0

subject to:
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Then first order conditions write:
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where pp: = 0Vt if ARM.

A.1.2 Impatient households

Impatient households maximize the stream of expected utility:
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Replacing I; ¢ and vy, the constraints write:
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where pi7; = 0Vt if ARM.

A.2 Rest of the model
A.21 Intermediate-good producers

A continuum of firms of mass one carries out physical production of an intermediate good in a regime
of perfect competition. Formally, an intermediate-good producer i produces the wholesale good

Y, (i) using differentiated labor from both patients and impatients, according to the technology:

v(0) = AF (nP40) (nf )
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where nf>4(i), n-(i) are patients’ and impatients’ labor demand, AF is a productivity shock to the
neutral technology that evolves according an AR(1) process.

The parameter v, which determines the relative productivity of the two types of agents, also con-
tributes to pin down the relative wage — and thus income — share. Thus v can be interpreted as a

measure of the relative economic size of Savers.

A.2.2 Retailers

A continuum of retailers of mass one buy intermediate goods, differentiate them at no cost, and sell
their unique variety, Y;(j), to households. The market power enjoyed by retailers allows them to
set prices at a mark-up over wholesale price. We also assume that price setting is sticky, as retailers
suffer a quadratic cost for changing their prices, parameterized by x, and proportional to nominal
aggregate output, as in (Rotemberg, 1982). Retailers are assumed to be owned by savers, who thus
obtain profits, distributed in a lump-sum fashion.

households’ stochastic discount factor A§’; because we assume — as mentioned before — that retail

firms are owned by this type of agents.

A.2.3 Aggregation and equilibrium

In order to write equilibrium conditions, it is useful to define aggregate consumption C; and aggre-

gate borrowing and lending as, respectively:

Co = ATl (i) ++"¢ (i) (©)
B, = ’ijtj (4)
D, = ’Ypdf~ )

Equilibrium conditions are:

(i) the labor market clearing, for patients and impatients, respectively:

=y (i) (6)

A () @)
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(ii) the housing market clearing

he = "R (i) + 7" hi (0) 8)
(iif) the credit market clearing
B, = D, ©)
(iv) and the resource constraint
B (e )P L
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B Calibration of mortgage duration

From the Macaulay duration formula, in steady state we have:
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C Robustness analysis on mortgage duration

In this section we perform some robustness analysis concerning the duration of mortgages. More
precisely, we depart from the calibration in the main text, where mortgages have a residual maturity

of about 22 years and a duration of 16 years.
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We therefore consider two alternative polar cases: a residual mortgage length of 5 and 40 years.
At an annual interest rate of 3.3%, such figures imply a duration of respectively 5 and 23 years, and a
value of ¢ of 0.0456 and 0.0029.

In Figure 7 the IRFs to a easing of the short-term policy rate are reported under various calibra-
tions of the duration parameter. It can be noted that the reaction of most variables is fairly similar.
Mortgage rates react more when duration is shorter, due to the fact that as duration tends to zero,

mortgages become of the adjustable-rate type.

0.15 0.15 0.5 600

Figure 7: Conventional monetary policy shock with mortgages of various durations
Note: in this picture the response of various variables to a standard 1% monetary policy easing shock are reported under three
parameterizations of FRMs duration. The blue dashed line represents an economy with FRMs with 16 years duration. The red
solid line represents an economy with FRMs of 5 years duration. The green dashed line represents an economy with FRMs of
23 years duration.

The reaction of the three economies diverges instead when considering an unconventional mon-
etary policy shock, as can be grasped in Figure 8. Indeed, the reaction of all the considered variables

tends to weaken with longer durations. This is due to the different strenght of income effect in the
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various cases, which in turn is affected by the reaction of the FRM rate.
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Figure 8: Unconventional monetary policy shock with mortgages of various durations
Note: in this picture the response of various variables to a 1% unconventional monetary policy easing shock are reported under
three parameterizations of FRMs duration. The blue dashed line represents an economy with FRMs with 16 years duration.
The red solid line represents an economy with FRMs of 5 years duration. The green dashed line represents an economy with
FRMs of 23 years duration. In all three cases the LTV is set at 80%.

32



)

L1121

L1122

L1123

L1124

L1125

.1126

L1127

. 1128

. 1129

.1130

L1131

L1132

L1133

L1134

1135

L1136

L1137

.1138

.1139

. 1140

RECENTLY PUBLISHED “TEMI” (*)

The financial stability dark side of monetary policy, by Piergiorgio Alessandri,
Antonio Maria Conti and Fabrizio Venditti (June 2017).

Large time-varying parameter VARs: a non-parametric approach, by George
Kapetanios, Massimiliano Marcellino and Fabrizio Venditti (June 2017).

Multiple lending, credit lines, and financial contagion, by Giuseppe Cappelletti
and Paolo Emilio Mistrulli (June 2017).

Law enforcement and political participation: Italy, 1861-65, by Antonio Accetturo,
Matteo Bugamelli and Andrea Lamorgese (July 2017).

The consequences of public employment: evidence from Italian municipalities, by
Marta Auricchio, Emanuele Ciani, Alberto Dalmazzo and Guido de Blasio (July 2017).

The cyclicality of the income elasticity of trade, by Alessandro Borin, Virginia Di
Nino, Michele Mancini and Massimo Sbracia (July 2017).

Human capital and urban growth in Italy, 1981-2001, by Francesco Giffoni, Matteo
Gomellini and Dario Pellegrino (July 2017).

The double bind of asymmetric information in over-the-counter markets, by Taneli
Mikinen and Francesco Palazzo (July 2017).

The effects of central bank’s verbal guidance: evidence from the ECB, by Maddalena
Galardo and Cinzia Guerrieri (July 2017).

The Bank of Italy econometric model: an update of the main equations and model
elasticities, by Guido Bulligan, Fabio Busetti, Michele Caivano, Pietro Cova,
Davide Fantino, Alberto Locarno, Lisa Rodano (July 2017).

Venture capitalists at work: what are the effects on the firms they finance?, by
Raffaello Bronzini, Giampaolo Caramellino and Silvia Magri (September 2017).

Low frequency drivers of the real interest rate: a band spectrum regression
approach, by Fabio Busetti and Michele Caivano (September 2017).

The real effects of relationship lending, by Ryan Banerjee, Leonardo Gambacorta
and Enrico Sette (September 2017).

Credit demand and supply: a two-way feedback relation, by Ugo Albertazzi and
Lucia Esposito (September 2017).

Legislators’ behaviour and electoral rules: evidence from an Italian reform, by
Giuseppe Albanese, Marika Cioffi and Pietro Tommasino (September 2017).

Macroeconomic effects of non-standard monetary policy measures in the euro
area: the role of corporate bond purchases, by Anna Bartocci, Lorenzo Burlon,
Alessandro Notarpietro and Massimiliano Pisani (September 2017).

On secular stagnation and low interest rates: demography matters, by Giuseppe
Ferrero, Marco Gross and Stefano Neri (September 2017).

Tony Atkinson and his legacy, by Rolf Aaberge, Frangois Bourguignon, Andrea
Brandolini, Francisco H. G. Ferreira, Janet C. Gornick, John Hills, Markus Jantti,
Stephen P. Jenkins, Eric Marlier, John Micklewright, Brian Nolan, Thomas Piketty,
Walter J. Radermacher, Timothy M. Smeeding, Nicholas H. Stern, Joseph Stiglitz
and Holly Sutherland (September 2017).

Credit misallocation during the European financial crisis, by Fabiano Schivardi,
Enrico Sette and Guido Tabellini (September 2017).

Natural rates across the Atlantic, by Andrea Gerali and Stefano Neri (September 2017).

Requests for copies should be sent to:
Banca d’Italia — Servizio Studi di struttura economica e finanziaria — Divisione Biblioteca e Archivio storico — Via
Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2015

AABERGE R. and A. BRANDOLINI, Multidimensional poverty and inequality, in A. B. Atkinson and F.
Bourguignon (eds.), Handbook of Income Distribution, Volume 2A, Amsterdam, Elsevier,
TD No. 976 (October 2014).

ALBERTAZZI U., G. ERAMO, L. GAMBACORTA and C. SALLEO, Asymmetric information in securitization: an

empirical assessment, Journal of Monetary Economics, v. 71, pp. 33-49, TD No. 796 (February
2011).

ALESSANDRI P. and B. NELSON, Simple banking: profitability and the yield curve, Journal of Money, Credit
and Banking, v. 47, 1, pp. 143-175, TD No. 945 (January 2014).

ANTONIETTI R., R. BRONZINI and G. CAINELLI, Inward greenfield FDI and innovation, Economia e Politica
Industriale, v. 42, 1, pp. 93-116, TD No. 1006 (March 2015).

BARONE G. and G. NARCISO, Organized crime and business subsidies: Where does the money go?, Journal
of Urban Economics, v. 86, pp. 98-110, TD No. 916 (June 2013).

BRONZINI R., The effects of extensive and intensive margins of FDI on domestic employment:
microeconomic evidence from Italy, B.E. Journal of Economic Analysis & Policy, v. 15, 4, pp.
2079-2109, TD No. 769 (July 2010).

BUGAMELLI M., S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journal of Money, Credit and Banking, v. 47, 6, pp. 1091-1118, TD No. 737
(January 2010).

BULLIGAN G., M. MARCELLINO and F. VENDITTI, Forecasting economic activity with targeted predictors,
International Journal of Forecasting, v. 31, 1, pp. 188-206, TD No. 847 (February 2012).

BUSETTI F., On detecting end-of-sample instabilities, in S.J. Koopman, N. Shepard (eds.), Unobserved
Components and Time Series Econometrics, Oxford, Oxford University Press,
TD No. 881 (September 2012).

CESARONI T., Procyclicality of credit rating systems: how to manage it, Journal of Economics and
Business, v. 82. pp. 62-83, TD No. 1034 (October 2015).

CIARLONE A., House price cycles in emerging economies, Studies in Economics and Finance, v. 32, 1,
TD No. 863 (May 2012).

CUCINIELLO V. and F. M. SIGNORETTI, Large bank, loan rate markup and monetary policy, International
Journal of Central Banking, v. 11, 3, pp. 141-177, TD No. 987 (November 2014).

DE BLASIO G., D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence
from an unexpected shortage of funds, Industrial and Corporate Change, v. 24, 6, pp. 1285-1314,
TD No. 792 (February 2011).

DEPALO D., R. GIORDANO and E. PAPAPETROU, Public-private wage differentials in euro area countries:

evidence from quantile decomposition analysis, Empirical Economics, v. 49, 3, pp. 985-1115, TD
No. 907 (April 2013).

D1 CESARE A., A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal
of Financial Econometrics, v. 13, 4, pp. 868-895, TD No. 831 (October 2011).

FANTINO D., A. MORI and D. SCALISE, Collaboration between firms and universities in Italy: the role of a

firm's proximity to top-rated departments, Rivista Italiana degli economisti, v. 1, 2, pp. 219-251,
TD No. 884 (October 2012).

FRATZSCHER M., D. RIMEC, L. SARNOB and G. ZINNA, The scapegoat theory of exchange rates: the first
tests, Journal of Monetary Economics, v. 70, 1, pp. 1-21, TD No. 991 (November 2014).

NOTARPIETRO A. and S. SIVIERO, Optimal monetary policy rules and house prices: the role of financial
frictions, Journal of Money, Credit and Banking, v. 47, S1, pp. 383-410, TD No. 993 (November
2014).

RIGGI M. and F. VENDITTI, The time varying effect of oil price shocks on euro-area exports, Journal of
Economic Dynamics and Control, v. 59, pp. 75-94, TD No. 1035 (October 2015).

TANELI M. and B. OHL, Information acquisition and learning from prices over the business cycle, Journal
of Economic Theory, 158 B, pp. 585-633, TD No. 946 (January 2014).



2016

ALBANESE G., G. DE BLASIO and P. SESTITO, My parents taught me. evidence on the family transmission of
values, Journal of Population Economics, v. 29, 2, pp. 571-592, TD No. 955 (March 2014).
ANDINI M. and G. DE BLASIO, Local development that money cannot buy: Italy’s Contratti di Programma,

Journal of Economic Geography, v. 16, 2, pp. 365-393, TD No. 915 (June 2013).

BARONE G. and S. MOCETTI, Inequality and trust: new evidence from panel data, Economic Inquiry, v. 54,
pp. 794-809, TD No. 973 (October 2014).

BELTRATTI A., B. BORTOLOTTI and M. CACCAVAIO, Stock market efficiency in China: evidence from the
split-share reform, Quarterly Review of Economics and Finance, v. 60, pp. 125-137, TD No. 969
(October 2014).

BOLATTO S. and M. SBRACIA, Deconstructing the gains from trade: selection of industries vs reallocation of
workers, Review of International Economics, v. 24, 2, pp. 344-363, TD No. 1037 (November 2015).

BOLTON P., X. FREIXAS, L. GAMBACORTA and P. E. MISTRULLI, Relationship and transaction lending in a
crisis, Review of Financial Studies, v. 29, 10, pp. 2643-2676, TD No. 917 (July 2013).

BONACCORSI DI PATTI E. and E. SETTE, Did the securitization market freeze affect bank lending during the
financial crisis? Evidence from a credit register, Journal of Financial Intermediation , v. 25, 1, pp.
54-76, TD No. 848 (February 2012).

BORIN A. and M. MANCINI, Foreign direct investment and firm performance: an empirical analysis of
Italian firms, Review of World Economics, v. 152, 4, pp. 705-732, TD No. 1011 (June 2015).

BRAGOLI D., M. RIGON and F. ZANETTI, Optimal inflation weights in the euro area, International Journal of
Central Banking, v. 12, 2, pp. 357-383, TD No. 1045 (January 2016).

BRANDOLINI A. and E. VIVIANO, Behind and beyond the (headcount) employment rate, Journal of the Royal
Statistical Society: Series A, v. 179, 3, pp. 657-681, TD No. 965 (July 2015).

BRiIPI F., The role of regulation on entry: evidence from the Italian provinces, World Bank Economic
Review, v. 30, 2, pp. 383-411, TD No. 932 (September 2013).

BRONZINI R. and P. PISELLI, The impact of R&D subsidies on firm innovation, Research Policy, v. 45, 2, pp.
442-457, TD No. 960 (April 2014).

BURLON L. and M. VILALTA-BUFI, 4 new look at technical progress and early retirement, 1ZA Journal of
Labor Policy, v. 5, TD No. 963 (June 2014).

BUSETTI F. and M. CAIVANO, The trend—cycle decomposition of output and the Phillips Curve: bayesian
estimates for Italy and the Euro Area, Empirical Economics, V. 50, 4, pp. 1565-1587, TD No. 941
(November 2013).

CAIVANO M. and A. HARVEY, Time-series models with an EGB2 conditional distribution, Journal of Time
Series Analysis, v. 35, 6, pp. 558-571, TD No. 947 (January 2014).

CALZA A. and A. ZAGHINI, Shoe-leather costs in the euro area and the foreign demand for euro banknotes,
International Journal of Central Banking, v. 12, 1, pp. 231-246, TD No. 1039 (December 2015).

CESARONI T. and R. DE SANTIS, Current account ‘“core-periphery dualism” in the EMU, The World
Economy, v. 39, 10, pp. 1514-1538, TD No. 996 (December 2014).

CIANI E., Retirement, Pension eligibility and home production, Labour Economics, v. 38, pp. 106-120, TD
No. 1056 (March 2016).

CIARLONE A. and V. MICELI, Escaping financial crises? Macro evidence from sovereign wealth funds’
investment behaviour, Emerging Markets Review, v. 27, 2, pp. 169-196, TD No. 972 (October
2014).

CORNELI F. and E. TARANTINO, Sovereign debt and reserves with liquidity and productivity crises, Journal
of International Money and Finance, v. 65, pp. 166-194, TD No. 1012 (June 2015).

D’Aurizio L. and D. DEPALO, An evaluation of the policies on repayment of government’s trade debt in
Italy, Ttalian Economic Journal, v. 2, 2, pp. 167-196, TD No. 1061 (April 2016).

DE BLASIO G., G. MAGIO and C. MENON, Down and out in Italian towns: measuring the impact of
economic downturns on crime, Economics Letters, 146, pp. 99-102, TD No. 925 (July 2013).

DoTTORI D. and M. MANNA, Strategy and tactics in public debt management, Journal of Policy Modeling,
v. 38, 1, pp. 1-25, TD No. 1005 (March 2015).

EspPosITO L., A. NOBILI and T. ROPELE, The management of interest rate risk during the crisis: evidence from
Italian banks, Journal of Banking & Finance, v. 59, pp. 486-504, TD No. 933 (September 2013).



LIBERATI D., M. MARINUCCI and G. M. TANZI, Science and technology parks in Italy: main features and
analysis of their effects on hosted firms, Journal of Technology Transfer, v. 41, 4, pp. 694-729, TD
No. 983 (November 2014).

MARCELLINO M., M. PORQUEDDU and F. VENDITTI, Short-Term GDP forecasting with a mixed frequency
dynamic factor model with stochastic volatility, Journal of Business & Economic Statistics , v. 34,
1, pp. 118-127, TD No. 896 (January 2013).

RODANO G., N. SERRANO-VELARDE and E. TARANTINO, Bankruptcy law and bank financing, Journal of
Financial Economics, v. 120, 2, pp. 363-382, TD No. 1013 (June 2015).

ZINNA G., Price pressures on UK real rates: an empirical investigation, Review of Finance,v. 20, 4, pp.
1587-1630, TD No. 968 (July 2014).

2017

ADAMOPOULOU A. and G.M. TANZL, Academic dropout and the great recession, Journal of Human Capital,
V.11, 1, pp. 35-71, TD No. 970 (October 2014).

ALBERTAZZI U., M. BOTTERO and G. SENE, Information externalities in the credit market and the spell of
credit rationing, Journal of Financial Intermediation, v. 30, pp. 61-70, TD No. 980 (November
2014).

ALESSANDRI P. and H. MUMTAZ, Financial indicators and density forecasts for US output and inflation,
Review of Economic Dynamics, v. 24, pp. 66-78, TD No. 977 (November 2014).

BARBIERI G., C. ROSSETTI and P. SESTITO, Teacher motivation and student learning, Politica
economica/Journal of Economic Policy, v. 33, 1, pp.59-72, TD No. 761 (June 2010).

BENTIVOGLI C. and M. LITTERIO, Foreign ownership and performance: evidence from a panel of Italian
firms, International Journal of the Economics of Business, v. 24, 3, pp. 251-273, TD No. 1085
(October 2016).

BRONZINI R. and A. D’IGNAZIO, Bank internationalisation and firm exports: evidence from matched firm-
bank data, Review of International Economics, v. 25, 3, pp. 476-499 TD No. 1055 (March 2016).

BRUCHE M. and A. SEGURA, Debt maturity and the liquidity of secondary debt markets, Journal of
Financial Economics, v. 124, 3, pp. 599-613, TD No. 1049 (January 2016).

BURLON L., Public expenditure distribution, voting, and growth, Journal of Public Economic Theory,, v.
19, 4, pp. 789-810, TD No. 961 (April 2014).

BURLON L., A. GERALI, A. NOTARPIETRO and M. PISANI, Macroeconomic effectiveness of non-standard
monetary policy and early exit. a model-based evaluation, International Finance, v. 20, 2, pp.155-
173, TD No. 1074 (July 2016).

BUSETTI F., Quantile aggregation of density forecasts, Oxford Bulletin of Economics and Statistics, v. 79,
4, pp. 495-512, TD No. 979 (November 2014).

CESARONI T. and S. [Ezz1, The predictive content of business survey indicators: evidence from SIGE,
Journal of Business Cycle Research, v.13, 1, pp 75-104, TD No. 1031 (October 2015).

CONTI P., D. MARELLA and A. NERI, Statistical matching and uncertainty analysis in combining household
income and expenditure data, Statistical Methods & Applications, v. 26, 3, pp 485-505, TD No.
1018 (July 2015).

D’AMURI F. and J. MARCUCCI, The predictive power of google searches in forecasting unemployment,
International Journal of Forecasting, v. 33, 4, pp. 801-816, TD No. 891 (November 2012).

DE BLASIO G. and S. POy, The impact of local minimum wages on employment: evidence from Italy in the
1950s, Journal of Regional Science, v. 57, 1, pp. 48-74, TD No. 953 (March 2014).

DEL GIOVANE P., A. NOBILI and F. M. SIGNORETTI, 4ssessing the sources of credit supply tightening: was
the sovereign debt crisis different from Lehman?, International Journal of Central Banking, v. 13,
2, pp. 197-234, TD No. 942 (November 2013).

DELLE MONACHE D. and 1. PETRELLA, Adaptive models and heavy tails with an application to inflation
forecasting, International Journal of Forecasting, v. 33, 2, pp. 482-501, TD No. 1052 (March
2016).

DEL PRETE S., M. PAGNINI, P. RossI and V. VACCA, Lending organization and credit supply during the
2008-2009 crisis, Economic Notes, v. 46, 2, pp. 207-236, TD No. 1108 (April 2017).

LOBERTO M. and C. PERRICONE, Does trend inflation make a difference?, Economic Modelling, v. 61, pp.
351-375, TD No. 1033 (October 2015).



MANCINI A.L., C. MONFARDINI and S. PASQUA, Is a good example the best sermon? Children’s imitation
of parental reading, Review of Economics of the Household, v. 15, 3, pp 965-993, D No. 958
(April 2014).

MEEKS R., B. NELSON and P. ALESSANDRI, Shadow banks and macroeconomic instability, Journal of
Money, Credit and Banking, v. 49, 7, pp. 1483—-1516, TD No. 939 (November 2013).

Micucct G. and P. Rossl, Debt restructuring and the role of banks’ organizational structure and lending
technologies, Journal of Financial Services Research, v. 51, 3, pp 339-361, TD No. 763 (June
2010).

MOCETTI S., M. PAGNINI and E. SETTE, Information technology and banking organization, Journal of
Journal of Financial Services Research, v. 51, pp. 313-338, TD No. 752 (March 2010).

MOCETTI S. and E. VIVIANO, Looking behind mortgage delinquencies, Journal of Banking & Finance, v.
75, pp- 53-63, TD No. 999 (January 2015).

NOBILI A. and F. ZOLLINO, A structural model for the housing and credit market in Italy, Journal of
Housing Economics, v. 36, pp. 73-87, TD No. 887 (October 2012).

PALAZZO F., Search costs and the severity of adverse selection, Research in Economics, v. 71, 1, pp. 171-
197, TD No. 1073 (July 2016).

PATACCHINI E. and E. RAINONE, Social ties and the demand for financial services, Journal of Financial
Services Research, v. 52, 1-2, pp 35-88, TD No. 1115 (June 2017).

PATACCHINI E., E. RAINONE and Y. ZENOU, Heterogeneous peer effects in education, Journal of Economic
Behavior & Organization, v. 134, pp. 190-227, TD No. 1048 (January 2016).

SBRANA G., A. SILVESTRINI and F. VENDITTI, Short-term inflation forecasting: the M.E.T.A. approach,
International Journal of Forecasting, v. 33, 4, pp. 1065-1081, TD No. 1016 (June 2015).

SEGURA A. and J. SUAREZ, How excessive is banks' maturity transformation?, Review of Financial
Studies, v. 30, 10, pp. 3538-3580, TD No. 1065 (April 2016).

VACCA V., An unexpected crisis? Looking at pricing effectiveness of heterogeneous banks, Economic
Notes, v. 46, 2, pp. 171-206, TD No. 814 (July 2011).

VERGARA CAFFARELI F., One-way flow networks with decreasing returns to linking, Dynamic Games and
Applications, v. 7, 2, pp. 323-345, TD No. 734 (November 2009).

ZAGHINI A., A Tale of fragmentation: corporate funding in the euro-area bond market, International
Review of Financial Analysis, v. 49, pp. 59-68, TD No. 1104 (February 2017).

FORTHCOMING

ADAMOPOULOU A. and E. KAYA, Young Adults living with their parents and the influence of peers, Oxford
Bulletin of Economics and Statistics, TD No. 1038 (November 2015).

ALBANESE G., G. DE BLASIO and P. SESTITO, Trust, risk and time preferences: evidence from survey data,
International Review of Economics, TD No. 911 (April 2013).

BOFONDI M., L. CARPINELLI and E. SETTE, Credit supply during a sovereign debt crisis, Journal of the
European Economic Association, TD No. 909 (April 2013).

CASIRAGHI M., E. GAIOTTI, L. RODANO and A. SECCHI, 4 “Reverse Robin Hood”? The distributional
implications of non-standard monetary policy for Italian households, Journal of International
Money and Finance, TD No. 1077 (July 2016).

D’AMURI E., Monitoring and disincentives in containing paid sick leave, Labour Economics, TD No. 787
(January 2011).

FEDERICO S. and E. TOSTI, Exporters and importers of services: firm-level evidence on Italy, The World
Economy, TD No. 877 (September 2012).

GIACOMELLI S. and C. MENON, Does weak contract enforcement affect firm size? Evidence from the
neighbour's court, Journal of Economic Geography, TD No. 898 (January 2013).

NATOLI F. and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of anchoring,
International Journal of Central Banking, TD Ne. 1025 (July 2015).

RIGGI M., Capital destruction, jobless recoveries, and the discipline device role of unemployment,
Macroeconomic Dynamics, TD No. 871 (July 2012).

SEGURA A., Why did sponsor banks rescue their SIVs?, Review of Finance, TD No. 1100 (February
2017).



	Pagina vuota



