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1 Introduction

The 2008-09 financial crisis shook the global economic landscape in a significant way. The
need to take immediate actions to solve time-pressing problems left policymakers —especially
central bankers in both advanced and emerging economies— with the difficult task of restoring
or maintaining macroeconomic and financial stability without much guidance on how to do
so. Indeed, the existing macroeconomic policy toolkit was generally inadequate to address
the challenges that arose, while the effectiveness and externalities of unconventional tools
remained largely unknown. The aftermath of the crisis inevitably led to a rethinking of the
conduct of macroeconomic policy, in general, and monetary policy, in particular.! As pointed
out by Blanchard and Summers (2017), one of the main lessons from the last decade is that
current macroeconomic thinking cannot abstract from deepening its understanding of the
financial system. Indeed, one of the main challenges for central bankers in the years ahead
will be to advance their understanding of how their respective financial systems work in order
to modify and adapt their macroeconomic policy frameworks.

Two issues that received the most attention in reexamining the conduct of macroeconomic
policy are the recognition that (1) price stability does not necessarily imply financial stability;
and (2) a broader perspective in prudential supervision and regulation is needed to prevent
the accumulation of financial imbalances. With regard to the latter issue, a new field of
macroeconomic policy, namely macroprudential policy, emerged in recognition of the fact
that regulatory policy focused on individual institutions was ill-equipped to prevent the
buildup of macro-financial and systemic risks. Nevertheless, given the inherent links between
the real and financial sectors of the economy and the feedback loops between monetary and
macroprudential policies, some basic questions arose. Should monetary policy be responsible
for attaining financial stability objectives in addition to price stability objectives? In other
words, should monetary policy lean against the wind? Alternatively, should macroprudential
policy be tasked with pursuing financial stability objectives? And if so, what should be its
relation with monetary policy?

The question on whether monetary policy should lean against the wind is not new. The
possible dangers associated with asset-price bubbles had already been pointed out, even
before the crisis, by a series of economists among which Cecchetti and others (2000), Borio
and Lowe (2002) and Borio, English, and Filardo (2003) stand out. They argued that central
banks should at times lean against the financial wind by raising interest rates to dampen the

! See Blanchard, Dell’Ariccia, and Mauro (2010, 2013), Blanchard and Summers (2017), Borio (2011), and
Mishkin (2011).



accumulation of imbalances in the upturn of the financial cycle. In their view, raising interest
rates to dampen financial imbalances would produce better outcomes either because it would
prevent their build-up or because it would result in a less severe bursting of it, with far less
damage to the economy. In contrast, an opposing dominant view argues that given monetary
policy has limited effects in reducing the occurrence of financial crises, avoiding the build-
up of imbalances or at least dampening them requires significantly large fluctuations in the
interest rate. Thus, according to this view, monetary policy should not try to lean against
financial imbalances or asset-price bubbles, but rather just clean up after they burst, since
monetary policy is, at best, ineffective in dealing with them (Mishkin 2011). More recently,
arguments in favor of monetary policy leaning against the wind emphasize its broader effects
against the “perhaps too narrow” scope of macroprudential policy, whose tools are more
difficult to adjust and prone to regulatory arbitrage. These arguments hold that, unlike
macroprudential regulatory instruments, monetary policy affects the costs and returns of
every borrower and lender in the economy, making it harder for these agents to overpass its
effects through the appearance of non-banking activities or intermediaries. This contrasts
with opponent views claiming that financial stability could be better delivered by an
appropriate set of state-dependent macroprudential policies that would allow for monetary
policy to focus on its traditional objectives (Gourio and Kashyap 2017).

In this paper we study the trade-offs that arise between the pursuit of price stability
objectives through a flexible inflation-targeting regime and financial stability objectives. To
do so, we estimate a standard, reduced-form, small open economy model (commonly used to
conduct monetary policy analysis in emerging markets), which we extend to consider a
stylized financial sector. Within this framework, we study the performance of the model
economy under different policy strategies. Specifically, three cases are examined: (1) a
benchmark “prior to crisis” case in which monetary policy actions focus exclusively on price
stability objectives; (2) a leaning-against-the-wind case in which monetary policy sets the
short-term nominal interest rate in order to attain certain predetermined financial stability
objectives, in addition to price stability, in the context of a flexible inflation-targeting
regime;? and (3) a coordination case in which monetary and macroprudential policies jointly
set their instruments in order to attain both objectives. Following the literature, we relate
traditional inflation-targeting objectives to a particular specification of monetary policy’s loss
function defined in terms of macroeconomic variables. Likewise, we associate financial

2 Woodford (2012) argues that it is possible to incorporate financial stability considerations into a model in
a way that it represents a natural extension of “flexible inflation-targeting.” We associate the leaning-against-
the wind case examined in this chapter with his definition of flexible inflation-targeting.



stability objectives with a loss function that considers the stabilization of financial variables.
To assess each case’s relative effectiveness to attain its policy objectives, we compare the
volatility that each case entails for a set of relevant macroeconomic and financial variables.

The purpose of this work is twofold: first, to provide a simplified framework within which
to account for the trade-offs that arise when an inflation-targeting central bank also pursues
financial stability objectives; and, second, to identify cases where these trade-offs allow for
improvements in macroeconomic performance under coordination of monetary and
macroprudential policies. We do so by comparing the relative effectiveness of the leaning-
against-the-wind case vis-a-vis the benchmark case and of the coordination case vs. the
leaning-against-the-wind case, respectively. In addition, we compare the effectiveness of the
coordination case relative to the benchmark case and interpret these results as the tradeoffs
that a central bank focused on attaining price stability faces in the light of a new
macroeconomic objective, i.e. financial stability, pursued by means of a new
—macroprudential- instrument.

The results suggest that including financial stability considerations as an additional
objective of monetary policy indeed reduces the volatility of financial variables. However,
this improvement comes at the expense of increasing the volatility of macroeconomic
variables. This cost is present regardless of the type of shocks that affect the economy, but
tends to increase when fluctuations are driven by financial shocks. These results provide
evidence that support the views of those who do not favor leaning against the wind because
of the costly tradeoffs involved and advocate for the use of macroprudential policy to address
financial stability objectives.> Moreover, in our estimated model, coordination of monetary
and macroprudential policies yields little improvement in terms of reducing inflation
volatility. Accordingly, when examining the implications for price stability of adding
financial stability objectives through a macroprudential instrument as a new domain of
macroeconomic policy, our results suggest that inflation volatility can be somewhat increased
as a result of the interaction between monetary and macroprudential policy.

We then perform a sensitivity analysis with the aim of further understanding these results. In
particular, we explore the importance of the ability of monetary and macroprudential
instruments to affect financial variables through changes in credit spreads. When identifying

3 See Williams (2015). For Borio (2014), attaining monetary and financial stability simultaneously calls for
monetary policy that leans more deliberately against booms and eases less aggressively during busts, within a
context where all macroeconomic policies play a mutually supportive role. To this respect, Svensson (2014)
argues that monetary an macroprudential instruments/policies vary much from country to country and thus,
each economy must be scrutinized before judging if there is a case for leaning against the wind or not.



the cases where there is an improvement in macroeconomic performance owing to a
coordination of monetary and macroprudential policies, our findings emphasize the
importance of assessing the relative effectiveness and interactions of the different
instruments/policies that policymakers have at their disposal. We find that having financial
stability objectives as an additional macroeconomic policy increases the volatility of inflation
in two situations: either when the macroprudential instrument is less effective to attain
financial stability objectives or when the monetary instrument possesses a greater ability to
affect financial variables so that it is optimal that it reacts to financial shocks. Moreover, our
framework features room for gains from coordination relative to monetary policy leaning
against the wind, even when macroeconomic shocks are the only type of shocks affecting the
economy, either when monetary policy is not an effective tool to address vulnerabilities in
the financial sector or when it conflicts with macroprudential policy (i.e. when one instrument
responds in a countercyclical way and the other in a procyclical way).

This paper relates to a growing literature that explores the interaction between monetary
and macroprudential policy and that contributes to the debate on whether monetary policy
should be in charge of financial stabilization in the aftermath of the financial crisis (Angelini,
Neri, and Panetta 2014; Angeloni and Faia 2013; Beau, Clerc, and Mojon 2014; Carrillo and
others 2017; De Paoli and Paustian 2013; Kannan, Rabanal, and Scott 2012; and Lambertini,
Mendicino, and Punzi 2013). Our exercise follows closely the approach in Angelini, Neri,
and Panetta (2014), who study the benefit of the interaction between capital requirements and
monetary policy in a dynamic general equilibrium model featuring a banking sector. They
find that an overall improvement in economic stability is attained when monetary and
macroprudential policies are coordinated in the presence of financial shocks. Unlike previous
studies, which consider a Taylor-type rule to account for monetary policy actions and
distinguish between cooperative and noncooperative interactions between monetary and
macroprudential policies, we consider optimal policy rules and assume that when monetary
and macroprudential policies coexist they do so under a coordination scheme. Although the
results of both approaches are similar, our model is much simpler. This allows us to focus on
the broad intuition rather than on specific channels driving our results. Hence, our main
contribution is to provide a common ground for thinking about the interaction between
optimal monetary and macroprudential policies, even in cases when country-specific
circumstances call for specific ways to model an economy. It is important to stress that, as in
many other proposed frameworks —including the ones of the papers mentioned above—, our
model does not capture potential nonlinear effects capable of producing financial crises, and
thus only features economic fluctuations under “normal times”. This feature implies that our



empirical estimations may be underestimating the relative weight of financial stability
considerations in the objective function of a central bank. Nonetheless, beyond this caveat,
we believe that our work contributes to understanding the tension between instruments and
goals faced by monetary authorities, particularly in the era initiated by the global financial
crisis.

The remainder of the paper is organized as follows. Section 2 outlines the different policy
strategies considered to examine the trade-offs between inflation targeting and financial
stability objectives. Section 3 describes the model used in the analysis. Section 4 presents the
main results. Section 5 provides a sensitivity analysis of the results. Section 6 provides some
final remarks.

2 Policy strategies

There are two possible policy objectives: one that is associated with standard inflation
targeting, and another that adds a financial stability goal. These goals can be attained by using
at most two policy instruments. The short-term nominal interest rate, it, the instrument of
monetary policy (henceforth the policy rate); and the coverage ratio, crrt, defined as the ratio
of loan-loss reserves to nonperforming loans that banks are required to bear, which serves as
the instrument for macroprudential policy.* We study the following policy strategies
throughout the analysis:

I. A benchmark case in which monetary policy is guided by a flexible inflation targeting
regime and as such, it sets the policy rate aiming at stabilizing inflation around its
target, the output gap, and changes in the policy rate. Hence, the monetary policy’s
optimization problem is to set itto minimize the following loss function:

[henchmark — g (7, — w*)? + oy x? + oai(ip — ir—1)% (2.1)

Where o, g, and og,; represent the monetary authority’s relative preferences for
stabilizing deviations of inflation from its target, (m, — m*); the output gap, x;; and

4 More details about the coverage ratio and the rationale for its role as a macroprudential policy instrument
are provided in the next section of this chapter.



changes in the reference rate, (i, — i;_,), respectively, subject to the dynamics of the
economy.®

Il. A leaning against the wind case considers that monetary policy aims to stabilize both
the traditional objectives of inflation targeting and financial stability objectives by
setting the optimal level of its policy rate. The monetary policy’s optimization problem
in this case is to set itto minimize the following loss function:

[MAW = [penchmark 4 g eaa(spread, — spread®)? + ocrgapcrgap?,  (2.2)

Where yreqq aNd 0¢rgqp rEPresent the monetary authority’s relative preferences for

stabilizing the credit spread, denoted by spread, around its long-term average and the

credit-to-GDP gap, crgap, respectively. These variables will be further explained when
we describe the model.®

I1l. The monetary and macroprudential policies coordination case considers that
monetary and macroprudential policies aim to attain inflation targeting and financial
stability objectives by setting their respective policy instruments—namely, the policy
rate and the coverage ratio. These two instruments are jointly and optimally set in
order to minimize the following loss function:

> Woodford (2003) shows that a loss function determined by inflation deviations from its target and the
output gap can be justified as a quadratic approximation to the goal of maximizing the representative agent’s
utility in a simple version of a New Keynesian model. As estimated central bank reaction functions also
incorporate some degree of partial-adjustment dynamics of the interest rate itself, the last term in equation (2.1)

ensures that movements in the policy rate are not excessively volatile. o, and o, are functions of deep
parameters of the economy and reflect the degree by which distortions affect economic welfare. A framework
characterized by the use of a semi-structural model, like ours, is not able to trace down the effects of deep
parameters on economic welfare. Instead we assume that these weights characterize policymakers’ preferences,
which ultimately should be associated with the deep parameters of the economy. Angelini, Neri, and Panetta
(2014), who analyze the interaction between monetary and macroprudential policies, use loss functions like the
ones described in this work.

6 Curdia and Woodford (2009) show that a loss function with the usual inflation and output gap stabilization
goals and other terms that represent the welfare consequences implied by financial frictions and/or the loss in
resources incurred by the financial intermediary sector, can be justified as a quadratic approximation to the goal
of maximizing the average expected utility of households. In our case, given our reduced-form model, we cannot
identify specific misallocations of resources. We hence decide to introduce credit spreads and the credit-to-
GDP gap as measures of those misallocations. The value for spread™ is given by the average observed in the
data.



coord —_ ybenchmark 2 2
L =L + Ospreaa(Spread; — spread™)? + ocpgapCrgaps 2.3)
) .
+ OAcrr (CT‘T‘t - Crrt—l)

where ou. represents the relative preference for stabilizing changes in the
macroprudential instrument.” When considering the coexistence of monetary and
macroprudential policies, we restrict our analysis to the case where both of them
interact in a coordinated manner. This assumption acknowledges an important result
found in the literature, namely, the fact that since both policy instruments work less
than perfectly, one cannot ignore the limitations of the other and, hence, should account
for its effects on the economy (Blanchard, Dell’ Ariccia, and Mauro 2013). According
to De Paoli and Paustian (2013), this way of interaction between monetary and
macroprudential policies is consistent with a first-best solution. Importantly, notice
that when defining this case we do not take a stance on whether both policies are
conducted by the central bank or by different policy institutions.

3 The model

A growing literature emphasizing the role of macro-financial linkages in macroeconomic
models for monetary policy analysis has emerged in recent years.® Most of these models build
on the work developed by Bernanke, Gertler, and Gilchrist (1999) and lacovello (2005) that
introduce endogenous financial frictions—which arise due to the presence of agency costs (a
la Bernanke and Gertler 1989) or the lack of financial-contract enforceability (& la Kiyotaki
and Moore 1997)—into general equilibrium frameworks with real and nominal rigidities. In
general, these types of models focus on understanding factors affecting the demand for credit
that tend to propagate and amplify the transmission of shocks through a “financial
accelerator” mechanism, leaving no relevant role for financial intermediaries to play. In
response to this, macroeconomic models emphasizing the role of credit supply factors (e.g.,
the market structure of the banking system, the rate-setting strategy of banks, the role of
banks’ balance sheet composition and management, etc.) in the transmission of

" Angelini, Neri, and Panetta (2014) propose a loss function in the same spirit as the one proposed here when
studying the interaction between monetary and macroprudential policies in the case of cooperation. The last
term in equation (2.3) represents policymakers’ concern with the variability of the macroprudential policy
instrument.

8 Vlcek and Scott (2012) provide an extensive survey of models featuring financial frictions and/or
financial intermediation in use by central banks.



macroeconomic and financial shocks have also been developed.® Despite these contributions,
no canonical framework is yet available within which to study the relationship between
financial frictions, financial intermediation, and macroeconomic activity and its implications
both for monetary and macroprudential policies.

Given this lack of consensus, we use a simple model that accounts for the interaction
between a standard macroeconomic setup and some financial variables as the basis for our
analysis. Specifically, we follow the approach taken by Samano (2011), who augments a
reduced-form New Keynesian small and open economy model, that is, the macroeconomic
block, by appending a macroeconometric financial sector or financial block. This approach
allows for the introduction of macro-financial linkages into an otherwise standard
macroeconomic model—commonly used to analyze monetary policy in emerging markets—
to study the propagation of macroeconomic shocks into the financial sector and vice versa.
Admittedly, the nature of this framework has limitations, including: (1) the lack of micro-
foundations, which makes the model sensitive to the Lucas critique and inadequate for
welfare analysis; (2) it is based on a representative agent setup, leaving out specific wedges
that arise due to heterogeneity among agents and that characterize models where financial
frictions are present; and (3) it is a linearized representation around the steady state of the
economy. As a result, the model does not capture potential nonlinear effects of sufficiently
large shocks capable of producing financial instability, and thus only features
macroeconomic fluctuations under “normal times” (i.e., it is not a model where financial
crises occur). Regardless, we consider it useful to provide guidelines about relevant trade-
offs between policy objectives.

3.1 The macroeconomic block

The structure of the macroeconomic block is characterized by aggregate supply and demand
relationships that include the effect of economic openness (via the impact of the real

® See Andrés and Arce (2012), Curdia and Woodford (2011), Gerali and others (2010), Gertler and Karadi
(2011), and Meh and Moran (2010).

10 In this respect, Galati and Moessner (2013, 854) point out that “[w]hile the literature on monetary policy
has provided a common conceptual framework over the past two or three decades, research on macroprudential
policy is still in its infancy and appears far from being able to provide an analytical underpinning for policy
frameworks. . . . [This may be due to, among other reasons, the fact that] we lack a thorough understanding
and established models of the interaction between the financial system and the macroeconomy.”



exchange rate and foreign output, inflation, and interest rates on domestic activity and
inflation):

e = a1 E[mE0e] + agxp—q + as(Be,—y + 1)) + agmoe +efore (3.0)

X¢ = biE[xp41] — ba(ie—q — Ee—q[me]) + b3x[_1 + byrery_; + bsxi_4 (3.2)

— bgspread;_, + &f
rery = cyrer;_1 + ¢, (Et[rertﬂ] + (rtf - rt)) + &l (3.3)

Equation (3.1) is a hybrid Phillips curve that explains core inflation as a linear combination
of expected and lagged inflation (with E; representing the time-t rational expectations
operator), the output gap and changes in the nominal exchange rate, Ae = Arer + m — i/,
and foreign inflation, =/ . Equation (3.2) is a hybrid investment-saving (IS) curve that
establishes that the output gap depends on its expected and lagged values, the real ex-ante
interest rate, i — E[rr], (with the policy rate set according to the different cases under analysis,
described in the previous section), the real exchange rate, rer, and the credit spread, spread.
The latter variable, not present in the standard New Keynesian model, arises with the
introduction of financial considerations into the model. It accounts for the distortions on the
allocation of expenditures imposed by the presence of financial frictions and/or financial
intermediation.* The spread, for which we provide further details later, is what drives the
feedback mechanism between the financial sector and the rest of the economy. Lastly,
equation (3.3) models the real exchange rate dynamics imposing uncovered interest rate
parity.

The set of exogenous variables of the macroeconomic block include noncore inflation
(recall that the loss functions in the previous section are defined in terms of the deviations of
headline inflation from its target), foreign output, inflation, and interest rates. Noncore
inflation is assumed to follow an autoregressive process of order 1 while foreign variables
are modeled using a vector autoregressive model of order 2.

Before proceeding with the financial block, an additional remark deserves to be made.
Note in the system of Equations (3.1)-(3.3) that the extension of the traditional New-

1 Alternatively, credit volumes or lending standards could have been used instead of the credit spread.
However, according to Sdmano (2011), preliminary evidence for the case of Mexico points out that credit
volumes do not Granger-cause the output gap. Furthermore, for the case of Mexico, lending standards are
available for a very short period, making it highly imprecise to perform statistical inference with the latter
variable.



Keynessian model to incorporate the potential impact of financial variables affects only the
IS curve. In particular, neither the spread nor any other financial variable has been included
in the Phillips curve. This feature of our reduced-form model contrasts with the modeling
proposed by some structural approaches, such as Curdia and Woodford (2009) and
Christiano, Trabandt and Walentin (2010), which are based on the possibility that firms’
costs, and thus their price-setting behavior, are affected by credit market conditions. 2
Nonetheless, while this possibility seems certainly relevant from a conceptual point of view,
as well as for other economies, its empirical relevance seems small relative to the channel
operating through the IS curve for the case of the Mexican economy. Hence, our proposed
framework considers a case in which financial variables are only included in the IS curve,
which seems the most empirically relevant for Mexico, and leave further extensions for future
work.

3.2 The financial block

A financial block (sketched in Figure 1) is appended to the rest of the economy in order to
capture, in a stylized fashion, the credit channel of monetary policy. Specifically, we consider
a financial sector, characterized by the existence of banks, in charge of intermediating
resources among borrowers and lenders. This intermediation is done at a cost, represented by
the credit spread. We further capture vulnerabilities in the financial sector by introducing
credit dynamics into the model.™

We assume that there is an intermediation technology that transforms real deposits into
real loans subject to costs associated with loan monitoring activities. These costs are related
to the presence of some financial friction on the demand side of credit, which gives rise to an
external financing premium imposed on borrowers, as in Curdia and Woodford (2009).
Following Gerali and others (2010), banks devote some of their resources to managing their
balance sheet and/or to fulfilling costs associated with regulatory requirements. We also
assume that banks enjoy some degree of market power due to the presence of monopolistic
competition. This allows banks to charge a markup over the policy rate—that is, the relevant
rate at which banks intermediate resources in the interbank market absent other

12 In some of the cases analyzed by Curdia and Woodford (2009), which vary depending on the value of the
parameters they consider, credit frictions exert “cost-push” effects on the short run aggregate supply. Christiano,
Trabandt and Walentin (2010) show that in a model with a working capital channel, the Taylor principle may
be a source of instability as the nominal interest rate now affects marginal costs.

18 According to Dell’ Ariccia and others (2012), who analyze the characteristics of financial booms that end

up in busts or crises, credit growth can be a powerful predictor of financial crises.

10



intermediation costs—when setting loan (or active) rates, on the one hand, and a markdown
with respect to the policy rate when setting deposit (or passive) rates, on the other.

The active interest rate, if°", whose dynamics evolve as follows,
jloan — p i+ B, deling, + Bscrry + &l " (3.4)

and is directly affected by monetary policy, with ; (< 1) representing a limited pass-through
from policy rates to active rates that arise from market power; it is affected by a finance
premium channel, deling, to be defined below, and the potential macroprudential policy tool
or costs associated with the management of the bank’s balance sheet, crr. For the passive rate
we assume a similar structure:
i4ePosit — o i 4y, deling, — yscrry + e (3.5)
where y; determines the pass-through of the policy rate to funding costs that arise from
banks’ market power on deposit markets. Thus, the credit spread is given by the following
expression:
spread, = ilow — j2ePostt (3.6)
We capture the buildup of risks in the financial sector through the evolution of the credit-
to-GDP gap, which is positively related to economic activity (i.e., credit booms generally
start after periods of rapid economic growth), and negatively related to the credit spread. The
latter relationship lets us account for the linkage between financial conditions and credit
booms:4

crgap; = 8,crgap;_, + 8,x,_, — 8sspread, + g, 9% (3.7)

The delinquency index is assumed to depend on economic activity, the credit-to-GDP gap
and its own lagged value:

deling, = n,deling,_, — 1%, + Nzcrgap,_, + '™ (3.8)

14 Drehmann and Juselius (2014) find that the credit-to-GDP gap is a good early warning indicator of
banking crises.
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The rationale behind this specification is, on one hand, that episodes of economic expansion
lead to a reduction in nonperforming loans as debtors’ defaults decline. On the other hand,
an accelerated credit expansion, captured by a positive credit-to-GDP gap, may lead to
vulnerabilities via a reduction in the quality of new loans as a result of looser lending
standards during credit booms. This eventually translates into an increase of the delinquency
index.

The coverage ratio rule, crr, has two possible interpretations depending on the policy
strategy being considered. In the benchmark case and the leaning against the wind case,
where macroprudential policy is not present, it is interpreted as a cost associated with banks’
balance sheet management. In these cases, we simply assume that it follows an autoregressive
process of order 1:

C?‘Tt == ﬂlcrrt_l + gt(_,'T‘T‘ (39)

The second interpretation of crr is that of a regulatory requirement imposed by the
macroprudential authority. This interpretation becomes relevant when we analyze the case in
which monetary and macroprudential policies coordinate. In this case, crr is defined as
follows:

crry = argmin{L°°7%} (3.10)

s.t. the rest of the economy

This ratio should be understood as a dynamic-provisioning-type instrument that reduces the
procyclicality of the financial system by forcing banks to build a buffer against losses when
the financial cycle is booming and allows for a softer landing when it goes bust. Banks are
forced to put aside resources to account for the possible losses incurred as credit quality
deteriorates. Hence, the adoption of dynamic provisioning typically pursues three objectives:
(1) to allow during good times for the buildup of reserves that would serve as a buffer in bad
times; (2) to smooth credit growth over the business cycle; and (3) to shield the real economy
from shocks originated in the financial sector.

The financial block is hence represented by system (3.4) to (3.7) where the delinquency
rate and the coverage ratio evolve according to equations (3.8) and (3.9) or (3.10),
respectively.
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3.3 Model estimation

For illustrative purposes, we estimate the proposed model for the Mexican economy. Since
our aim is to understand the potential trade-offs that arise from the policy strategies described
in Section 2, we do not focus on whether the results presented are due to some particular
feature of the Mexican economy. However, the analysis presented in Section 5 allows us to
understand the main forces driving our results. The dataset used in the estimation includes
core and noncore inflation (m¢and t™¢), the policy rate (i), the output gap (x), the real
exchange rate (rer), the nominal exchange rate (e); and the U.S. output gap, inflation and
policy rate (x/, =/ and i/) for the macroeconomic block. For the financial block we use an
aggregate loan rate (i'°@"), the average cost of bank term-deposits (i%P°"), a delinquency index
for aggregate credit (deling), the credit-to-GDP-gap, which considers financing to the non-
financial private sector (crgap), and the coverage ratio (crr). The aggregate loan rate is
calculated as the weighted average of the interest rates to consumption, corporate and
mortgage loans.*® The delinquency index is an adjusted index constructed by Banco de
México which consists of the sum of overdue loans and loans written off in the prior 12
months divided by total loans plus loans written off in the last 12 months. The credit-to-GDP
gap is calculated using a Hodrick-Prescott filter with a smoothing parameter of 400,000.
Finally, the variable capturing the coverage ratio rule (crr) is the ratio of loan-loss reserves
to nonperforming loans for the Mexican banking system.!” The sources of all data are Banco
de México, Comision Nacional Bancaria y de Valores (CNBV) and Instituto Nacional de

15 Inflation is calculated as the quarter-over-quarter percent change of the corresponding indexes. The
nominal interest rate is the short-run inter-bank funding rate. The output gap is estimated with a tail-corrected
Hodrick-Prescott filter over real log GDP. For the real exchange rate, we consider a bilateral index between
Mexico and the United States constructed by Banco de México; the change in the nominal exchange rate is thus
the quarter-over-quarter percent change in its nominal counterpart.

16 The credits considered for the calculation of each loan rate correspond to loans denominated in national
currency and that are not overdue. The active interest rate considered in the model refers to the interest rate at
which new loans are granted. Ideally, this would be the type of interest rate that we should consider when
estimating the model. However, data on interest rates to new loans in Mexico are not available neither for all
types of loans nor for a long period of time. To overcome this problem we use interest rates on new consumption,
mortgage and non-financial corporate loans whenever possible and their implicit counterparts (calculated as the
income from interests paid on credits divided by average credit stocks) in the rest of the cases. Figure (2) depicts
the evolution of each one of these loan rates and of the active rate (il"“”) and compares the former with an
alternative measure that uses only implicit rates for all sectors. The credit spread is defined according to
equation (3.6). Figure (3) shows its evolution.

17 Notice that to account for the crr we consider a realized measure of the ratio of loan-loss reserves to
nonperforming loans as opposed to a legal actual requirement (the Mexican banking regulation does not include
a dynamic provisioning requirement; instead it considers an expected loss approach consistent with the Basel
111 framework).
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Estadistica y Geografia (INEGI).! All data are at quarterly frequency. We estimate equations
(3.1) to (3.9) using the generalized method of moments and ordinary least squares.'® Our
sample ranges from the first quarter of 2002 to the fourth quarter of 2014. All coefficients
are summarized in Table 1.

4 Results

Trade-offs between inflation targeting and financial stability objectives arise when growing
financial risks warrant a higher interest rate than the one necessary to tame inflation. In
contrast, no trade-offs arise when higher interest rates due to an expansion of economic
activity are also sufficient to contain financial stability risks. This section examines the trade-
offs between policy objectives that result from the policy arrangements described in Section
2 using our estimated model for the Mexican economy. To do so, we examine the model’s
transmission mechanism and policy implications under each case. In particular, we assess the
cases’ relative effectiveness in attaining their policy objectives (inflation targeting in the
benchmark case and inflation targeting and financial stability in the leaning-against-the-wind
and coordination cases) by comparing the volatility that each of them entails for a set of
relevant macroeconomic and financial variables.?° We conduct this analysis for two
economic environments: one in which the economy is only affected by macroeconomic
shocks, and another in which the economy is only affected by financial shocks.?

The general procedure used consists in feeding the model with 1,000 draws of shocks and
simulating it 10,000 times to obtain the model’s invariant distribution. The variances of the
relevant variables and the values of the loss functions are then compared across cases and
economic environments. To derive optimal policy rules for each case, we need to choose
specific weights for the “preference parameters” in the loss functions (i.e., to assign values
for a;, forall i in equations (2.1), (2.2), and (2.3)).2? Unlike micro-founded models that assign

18 All but rates for new loans and the delinquency index are public data.

19 Equations (3.4) and (3.5) are simple representations for loan and deposit rate setting in the Mexican
banking system. We chose to estimate them by GMM in order to maintain a simple, parsimonious model, since
financial and macro variables present a lagged relationship in the data.

20 For this and all cases presented below, each of the terms in the loss function is weighed out by the inverse
of the variance of the corresponding historical series from 2002 to 2014.

2L Evidently, the overall effectiveness of each particular policy strategy is a combination of its effectiveness
in both environments and depends on the relative importance of macroeconomic versus financial shocks in the
economy. However, separating the studied effects by type of shock makes it easier to understand the sources of
the results.

22 Optimal policy rules are calculated following Soderlind (1999).
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welfare-based weights, our choice is arbitrary. In particular, we set all weights equal to 1 so
that, in principle, the results are not distorted by a given preference for stabilizing one
particular variable over another.

4.1 Macroeconomic shocks

Table 2 shows our results when the economy is affected only by macroeconomic shocks.
A monetary policy response that leans against the wind is effective in reducing fluctuations
in financial variables, and even in output, relative to the case where monetary policy has
traditional objectives (labeled “Benchmark” in the table). Intuitively, in the former case,
monetary policy recognizes the effect that movements in the policy rate entail for the
financial sector and internalizes this when setting the rate. As a result, the volatility of the
policy rate is also reduced. However, this improvement does not come without a cost. A less
reactive interest rate also entails somewhat larger inflation fluctuations. In this respect, Smets
(2014) points out that incorporating financial consideration into the central bank’s objectives
may lead to an inflationary bias problem, since monetary policy is kept looser than necessary
for price stability. In particular, for the estimated version of our model and the specific
“preference parameters” that we consider, the differences between the model dynamics in the
two cases are relatively small: output and financial variables are between 8 and 6 percent less
volatile, while inflation volatility increases by 3 percent.

When comparing the model dynamics where monetary and macroprudential policies
coordinate (labeled “Monetary and Macroprudential Coordination™) vis-a-vis those where
monetary policy leans against the wind, we observe a further reduction in the volatility of
output and of financial variables but no improvement in inflation volatility.

Accordingly, when assessing the more general question regarding the implications for
price stability of considering financial stability as an additional macroeconomic objective
pursued by means of a macroprudential policy, the fact that inflation fluctuations are
somewhat larger holds. As will be discussed when we perform our sensitivity analysis, this
lack of improvement can be related to the relative ability of both the monetary and the
macroprudential policy instruments to affect the financial sector’s spread in a significant way.

Figures 4 and 5 depict the model’s response to a positive demand shock and a positive
cost-push shock, respectively. In the first case, inflationary pressures call for a restrictive
monetary policy reaction. The policy rate increases to raise the real interest rate and moderate
the increased economic activity. In the second case, inflation expectations increase
mechanically due to the increase in inflation, which calls for a mild increase in the policy
rate. Although these responses are the same in all cases, notice that the increase in the policy
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rate in the benchmark case exceeds that in the other two. This confirms the intuition described
above. When internalizing the effect of movements in the policy rate on the stabilization of
the financial sector, monetary policy’s responses are toned down. This policy reaction comes
along with a tepid increase in the coverage ratio—the macroprudential instrument—in the
coordination case. Notice, however, that the difference in the response of all variables across
cases is negligible, as expected from the magnitudes of the changes in volatilities previously
described.

4.2 Financial shocks

Table 3 shows our results when the economy is only affected by financial shocks. In
particular, we examine two shocks: (1) a shock to credit spreads due to changes in the loan
rate, which can be interpreted as a reduction in the risk premium, and (2) a shock to the credit-
to-GDP gap, which will allow us to analyze the policy response to an exogenous buildup of
financial imbalances.

A monetary policy that leans against the wind implies larger volatility for both inflation
and output relative to one with only traditional objectives. The reason why output volatility
increases when the economy faces financial shocks is that, in this environment, the policy
rate aims at stabilizing the financial sector not only through its effect on economic activity
but also through its effect on the credit channel (i.e., the credit spread). Inflation volatility is
affected in a twofold manner. First, when monetary policy has an additional objective, the
room for maneuver to temper the volatility of more variables declines, and this in turn affects
inflation expectations. Second, larger output volatility necessarily translates into more
inflation volatility. Additionally, this increase in output volatility translates into larger
fluctuations in the credit-to-GDP gap, which leaves the monetary policy instrument at odds
when trying to stabilize both objectives. In particular, for the case that we analyze, inflation
and output volatility increase by 38 and 9 percent, respectively, while the credit-to-GDP gap
increases by nearly 7 percent. The credit spread is less volatile by around 3 percent.

To further understand these responses, we examine the model dynamics when the
economy is affected by a reduction in the risk premium that decreases the loan rate, which
fuels economic activity through lower credit spreads (Figure 6). In the benchmark case, the
responses of variables are straightforward. A decrease in credit spreads increases output and
inflation. The improvement in economic activity initially translates into a lower delinquency
index (i.e., a decrease in nonperforming loans), but the higher credit-to-GDP gap eventually
offsets this effect, leading to a higher delinquency index. Monetary policy response is
countercyclical in order to moderate economic activity and inflation. When monetary policy
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leans against the wind, the policy rate is set as to contain the initial decrease in the credit
spread through the credit channel. Since in our baseline estimation monetary policy has a
negative net effect on credit spreads, the policy rate is set in a procyclical manner, which
implies a reduction in the rate. This response amplifies the mechanism described in the
benchmark case and leads to even higher levels of the credit-to-GDP gap and the delinquency
index.

Figure 7 illustrates the model’s response to an increase in the credit-to-GDP gap. In the
benchmark case, this shock implies higher levels for the delinquency index, which leads to
an increase in credit spreads due to an upward adjustment in the loan rate. The policy reaction
Is merely to tone down output and inflation. On the other hand, a monetary policy that leans
against the wind counteracts the effect on the credit-to-GDP gap through lower economic
activity, which implies a higher level for the policy interest rate and thus a decrease in
inflation.

After examining monetary policy responses to financial shocks, one can easily understand
why macroeconomic variables become more volatile when monetary policy has to lean
against the wind. In our model, the policy rate goes above and beyond what would be required
in absence of financial stability objectives, in order to affect credit and the credit spreads.
These dynamics suggest that the increase in the volatility of macroeconomic variables in our
simulation exercise depends on the relative strength of the credit channel, that is, the effect
of the policy rate on credit spreads, and on the feedback of output fluctuations into the
financial sector. We will return to this point in the next section.

Table 3 also shows the results of the model’s dynamics when both monetary and
macroprudential policies coordinate. Coordination of the two instruments leads to a subtle
improvement in the effectiveness of monetary and macroprudential policies to attain price
and financial stability relative to the case in which monetary policy leans against the wind.
These results are illustrated in Figures 6 and 7 as well, where it can be seen that the
introduction of a macroprudential policy tool (crr) entails more favorable dynamics for
financial variables under the shocks described above and hence less distortions in traditional
objectives. Nonetheless, the fact that inflation volatility remains larger relative to the
benchmark case confirms that, in our estimated model, the coexistence of two instruments in
order to achieve both price and financial stability can make the attainment of the former more
difficult.

To sum up, this section has presented several findings. First, adding a financial stability
objective to monetary policy reduces the volatility of some financial variables. However, this
improvement with respect to financial stability may come at the expense of increasing the
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volatility of macroeconomic variables. Second, this cost is present regardless of the type of
shocks that affect the economy, but tends to increase when fluctuations are driven by financial
shocks. This is probably what critics of monetary policy leaning against the wind had in mind
prior to the 2008-09 financial crisis when they argued that the costs of such a strategy would
likely be high (see Mishkin 2011 and references therein). Third, regardless of the type of
shocks hitting the economy, we observe modest gains from coordination between monetary
and macroprudential policies to achieve macroeconomic stability relative to having monetary
policy leaning against the wind in our estimated model for the Mexican economy.?
Moreover, as can be seen in Tables 2 and 3, despite the observed reductions in volatility of
most variables, inflation volatility remains high relative to the benchmark case, which suggest
that, in our proposed framework, the introduction of financial stability as an additional
macroeconomic policy objective might make the attainment of price stability more difficult.
The next section will shed light on the properties of the model driving this last result.

5 Sensitivity analysis

The results presented above are particular to the estimated model for the Mexican economy
and hence cannot be generalized (i.e., it may be the case that country-specific aspects of the
transmission of shocks in the Mexican economy are the main drivers of our results). In what
follows, we assess the robustness of our findings. We mainly focus on identifying the reasons
behind the lack of improvement in the macroeconomic performance under coordination of
monetary and macroprudential policies relative to monetary policy leaning against the wind
and the benchmark case. Specifically, we explore the importance of the ability of monetary
and macroprudential instruments to affect financial variables through changes in credit
spreads.

5.1 Ability of monetary and macroprudential instruments to affect
financial variables
There is no doubt that the effectiveness of any policy strategy to attain its objective(s) should

rest on the ability of the corresponding instrument to affect the economy in the desired way.
In our model, this ability is given by the magnitude of the pass-through of the policy rate to

23 According to these findings, and given that the size of gains from coordination for other variables is
relatively small, the risk that financial stability considerations undermine the credibility of the central bank’s
price stability mandate might eventually generate further welfare losses.
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loan and deposit rates—and thus its overall effect on credit spreads—and by the effect of the
coverage ratio on the loan rate. Let us first analyze the sensibility of our results to monetary
policy’s effectiveness to affect credit spreads. To do so, recall equations (3.4) and (3.5) that
account for the effect of the policy rate on credit spreads. By substituting (3.4) and (3.5) into
(3.6) we obtain the following:

an ideposit

spread, = (f; — y1)is + (B2 — y2)deling, + (B3 + y3)crre + Eélo — &

with B; denoting the pass-through of the policy rate to the loan rate, y, to the deposit rate,
and (B; — y4) its “net effect.”

Table 4 illustrates the losses in terms of volatility of our baseline model relative to others

with different values for this “net effect” when the economy is affected by financial shocks.
First, notice that an economy is better off with a net effect equal to 0, when the loan and
deposit rates are equally affected by movements in the policy rate. In such a case, changes in
credit spreads are not directly obtained through movements in loan and/or deposit rates but
rather through the effect that the policy rate has on other macroeconomic variables such as
the output gap. For positive values of the net effect —which can be associated with a
countercyclical effect of monetary policy on the financial sector— losses of monetary policy
leaning against the wind begin to increase relative to coordination, but not by as much as for
negative values of the net effect, where losses can more than double.
Furthermore, notice that, in all cases except that when the net effect equals 0, having financial
stability objectives on top of price stability objectives somewhat decreases the ability of
monetary policy to achieve price stability. This can be rationalized by the fact that since the
reference rate has little ability to influence the credit spread when its net effect is closer to 0,
it is not optimal that it responds in order to mitigate the volatility of financial variables.
Hence, it can focus on attaining price stability objectives and, thus, in reducing inflation
volatility.

We now focus on the case where the impact of macroprudential effectiveness on credit
spreads is changed—that is, when we vary f;in equation (3.4). Table 5 illustrates the losses
in terms of volatility of our baseline model relative to others with different values for this
parameter, when the economy is affected by financial shocks. The larger the impact of
macroprudential policy on credit spreads, the greater the gains of coordination versus leaning
against the wind and, more generally, the less the interference of financial stability objectives
on the attainment of price stability ones. Results are straightforward, as in this framework the
transmission mechanism of macroprudential policy is quite simple. Figure 8 summarizes the
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results presented above and shows that our framework features room for gains from
coordination between monetary and macroprudential policies, either when monetary policy
is not an effective tool for the financial sector or when it enters into clear conflict with
macroprudential policy. This result emphasizes the importance of assessing the relative
effectiveness of the different tools that policymakers have at their disposal to achieve policy
objectives and, as well as the interactions among these tools. The room for improvement is
larger when the shocks affecting the economy come from the financial sector.

6 Final remarks

Despite the simplicity of the framework used in this chapter, our findings highlight some
important aspects regarding how the interlinkages between the real and financial sectors
determine the appropriate policy responses to shocks. In particular, our results suggest that
the tradeoffs to attain price and financial stability objectives increase in the presence of
financial shocks.

The decision whether to use monetary policy as the main tool to counter the financial
cycle by leaning against the wind versus using coordinated monetary and macroprudential
policies to do so is ultimately a decision between having one versus two instruments to attain
two different but inherently interconnected policy objectives. The fact that under a given
situation (i.e., under the presence of financial shocks) there is a trade-off between inflation
targeting and financial stability objectives opens up the possibility to improve
macroeconomic performance with coordinated monetary and macroprudential policies. The
main result of this paper is that the magnitude of these benefits, and even the tradeoffs for
price stability that entail the introduction of financial stability as a new macroeconomic policy
domain, depends on a wide range of determinants such as the effectiveness of policy
instruments to affect credit spreads in the economy.

This result highlights the importance of further research on at least two fronts. The first
is the price-setting behavior of banks. In particular, understanding the main determinants of
profit margins in the banking system is of vital importance. The second is how the
characteristics of the financial system shape the amplification and persistence of financial
shocks to the economy. Within this task lies the need to understand the effect of having a
particular degree of financial penetration in the economy, and detecting and assessing the
importance of the financial frictions that account for the transmission of financial shocks.
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A deeper understanding of these topics will lead to developing larger, more complex, and
more wide-ranging country-specific macroeconomic models that allow for capturing the
main features of the economies, which policymakers attempt to influence.
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Tables and Figures

Table 1: Estimation Results

Equation®/ Coeff.( i=1 i=2 i=3 i=4 i=5 i=6 |Adj R’ ](p_-v:;::)lt
(3.1) Phillips curve a. | 0.621" 0.019" 0.005 0.249" 0.70 0.53

(3.2) Investemnt-savings equation
(3.3) Real exchange rate

(3.4) Active rate

(3.5) Passive rate

(3.7) Credit gapb/

(3.8) Delinquency index

Source: Authors' estimates.

b, | 0.508" 0.136" 0.198" 1.823"

c; | 0.308" 0.674"

B, | 0.625° 0.043" 0.114'

y; | 0.778" 0.017" 0.364"

6; 0.875" 0.708"  0.350

n | 0.750"  0.109" 0.052"

0.184" 0.046"

"1 090 | 0.99

0.79 0.66
0.53 0.99
0.95 0.92
0.91
0.96

a/ Equations (3.1) - (3.5) are estimated by GMM. The instrumental variables used in each case include mainly lags of the explanatory variables.
Equation (3.2) also included lags for Oil prices and the Coincident Index for the U.S. as instrumental variables. Equations (3.7) and (3.8) are

estimated by OLS.

b/ As mentioned previously, it is difficult to pin down a precise estimate for 3. Therefore, we calibrate it so that the credit spread influences the
credit-to-gdp gap by as much as half of its influence on output gap.

** * represent the 5 and 10 percent levels of significance, respectively.

Table 2: Simulation Results: Macro Shocks

Leans against Monetary an(_l . .
Benchmark the Wind Macroprudential Relative gains

W @) Coordination | /@ @/@  W/e)

L, 0.201 0.207 0.207 0.972 0.999 0.971
L, 4.770 4.391 4.313 1.086 1.018 1.106
L; 54.300 50.079 50.007 1.084 1.001 1.086
Lspreaa 2.713 2.578 2.097 1.053 1.229 1.294
L. qav 20.657 19.355 17.948 1.067 1.078 1.151

Lpcrr 0.015

Source: Authors’ estimates.
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Table 3: Simulation Results: Financial Shocks

Leans against

Monetary and

Benchmark the Wind Macroprudential Relative gains

W () Coordination | y@ @/ Q/E)

L, 0.001 0.002 0.002 0.713 1.108 0.790

L, 0.408 0.448 0.399 0.910 1.122 1.022

L 10.290 10.244 9.745 1.004 1.051 1.056

Lspreaa 2.202 2.130 1.699 1.034 1.254 1.296

L¢ qan 5.223 5.591 4.181 0.934 1.337 1.249
Lcer 0.011

Source: Authors’ estimates.

23



'S91ewWl1S9,S10Yyiny:a24nos

¥€0°0 6200 0100 vy
6ZLT 00€'C 220 669 €27 €6€T ¥S8'T 8YL'€ 6169 €27S LY6'0 0971 SIS'S 6769 €27 b
L88'T 897'C L9T'T L¥9T 202°C YT 89L'T L6V'T L¥9°T 202 0660 061T'T raad L¥9T 202 paidsy
080'T L80'T 9256 LSE0T 6201 990°T €L0'T 559'6 LSE0T 6201 Zv0'T 6101 S.8'6 LSE0T 6201 w7
010'T 91T $0¥°0 697°0 80%°0 5660 (4491 01’0 6970 8070 €L6'0 61T 6170 69%°0 80¥%°0 1
68L0 L8TT 2000 2000 1000 HLo 8071 2000 2000 1000 ¥L9°0 660°'T 2000 2000 1000 1
©/®  (©/@ () @ ©)/( ©)/@ () @ ©/@ @/ (€ @
uopneuip.10o) puIm (1) uoneuipIoo) puIm (1) uopeup.oo) puIm (1)
sured aaneoy renuapnidooe)y ayisuleSe  yarewryouag sures aanePy [enuapnidoey ayrsureSe yIewyouag sures aanePy [enuapnidodey oy isuieSe yrewyouag
pue Lrejouop suea pue A1ejouop sueaq pue Arejauop suea
80 =t S0="%g 0="=f
< . .
m% %o:Om EBEO@EQO(G@E (SNSY QOG.EBQ\EW ¢ 9Iqe L
'S91BWIISI,SI0YINY:324N0S
1000 780°0 1L1°0 vy

ELT'T 9ET'T 8611 09€'T S0%'T SLO'T 16S'T 5956 Y1TST LY8'6T 89¢€'T YILT 921'LT L0S'9% YIT'LE avbroq

TE0'T 620'T ¥IL0 SELO 9€L°0 89T 89€'T 809'L 60701 At aas 9¥8'1T Z6S'T 0586 £89'ST +81°81 praddsy

€V0'T Z¥0'T $20'6 20t'6 £1v6 9ET'T o1 0459 1989 99%'L 01ZT 8ITT 7L10T 9LETT £0€2T w7

SZIT [44% 6v€0 16€°0 760 8€Y'0 ISTT 9180 060 LSE0 86£°0 071 SITT THET Y0 *1

60T'T 980°T 1000 100°0 1000 680°0 LIET 1100 ST0'0 1000 ZIro 0LET 9100 120°0 2000 1

©/®  (©/@ () @ (©)/(1) ©/(@) () @ ©/@  (©/@ ) @
uoneurp.oo) pum () uoneurp.oo) puIm () uoneup.I00) puim ()
sured aaney [enuspnidondey oyisureSe  prewyduag sures aane[ey renuapnadouoely aypisureSe yrewyouag sured aane[oy [enuapnadooepy ayisureSe jrewyouag
pue Lrejouopy suea| pue Arejouopy suea| pue A1ejouopy suea|
109)J9 19U 0137 129JJ9 19U 2ANISO4 10939 19u aanedaN

100134 10N ‘A0110d ATRIQUOJA :SINSOY Uone[NUWIS :f J[qe],

24



Standard
macro sector

Monetary

Figure 1: Model Mechanism

instrument i

Financial
sector

Source: Authors’ representation.

Monetary
E[r] objectives
— T
o N — — — — - R ——
]
() X !
A 4 l
I
rer Ae :
I
]
() |
I
@) (+) Prudential :
spread objectives 1
1
1
i deposit ;loan :
T I
O CIGHE) :
I
I
I
I
I
cIr deling :
I
]
Prudential oo
instrument ()

25

(+)

credit/GDP



Figure 2: Active interest rates*

(Percent)
34
32 R
o 0R o> 6
30 e Or® oy \bre-o’e xr ueo\e 5
28 R N P S o @ A%
570 P < V-0 NV g i

26 V() P ahd irms
24 @ A Mortgages

\ 1
22 v ©  Consumption

Al
20 i = = = Alternative active rate
18 \

—w— Active interest rate (i'°%")

jun-04

o~ o~ o©m
=] o o
5 [

< @ &
= © «

Source: Banco de México and CNBV.

mar-05
dec-05
sep-06
jun-07
mar-08
dec-08
sep-09
jun-10
mar-11
dec-11
sep-12
jun-13
mar-14
dec-14

*/ The dashed lines correspond to implicit rates while the continuous lines are weighted average rates on new loans to firms and mortgages
(weights are given by the original ammount of the loan written off).

Figure 3: Lending Spread (j'oa" —jdeposity
(Percent)

20

= = = Lending Spread
18

—%— Active interest rate (i'°%")

16 —=#— Passive interest rate (i9¢P°5it)

14

mar-02
dec-02
sep-03
jun-04

mar-05
dec-05
sep-06
jun-07
mar-08
dec-08
sep-09
jun-10
mar-11
dec-11
sep-12
jun-13
mar-14
dec-14

Source: Banco de México and CNBV.

26



‘s9lews9,sioyiny:adinos

UONEUIPIOD) — ¢ — MVT —e— yIeunpuag

o o oo nooro

Z00a
oo o
Bsorg- x
¥00ra
o 00O /

oo

27

/
yoo .{ 50 &_ a1m0
E] a0 k] BLro
xapu[ Huanbuliag den 4go 01 1paI) peaads paa) WD
FEE- -1 -2 111 11 ST BewmeEEEEE S e e R E-8 R N - - SN FYUHE 2N NENESEE S o uwmwe
orooe- £ ThmmEim koo nnNmeEnE T w0 133
SEDDD- - -
? o \j &0 L\\./. i
0EDOD- oo T e
\ o
STO00- o
‘ S000
1Z00T 0 4 0
SL00°0- \ £0 f
£0
k (4]
[ deiig o
\ ¥o
S000°0- 50 d
SLOD
50
00000 0 F
50000 Lo o0 50
a)ey 2BURIRY [eay dep dmng uonEep] SUNpEsy 3JeYy 158.18U] [BUNUON

(21e1s Apea)s woly syutod a5rudIg)
NOOUS PUBW(] UONEBIAJ(] PIEpUR)S du() © 0] asuodsay osnduwiy : 21



UONEBUIPIOO) — 3¢ —

‘s9lews9,sioyiny:adinos

MYT —=— Haeunouag
- LR AEEN RO E I RE T e ow e u__.o.s,...._r.T - T um__.o.s:ssls{.hll.o:._hr.ls{.._tl m#oe.o..o,.c_r.l el e ol e el
000 ) } ) I
\> SO E0D- f— e
Yoo ﬁ
\ 5200
‘ SO0
Zo0-
‘ﬂﬂﬁKl oz
00D 1
zorn STD- ‘ _*
‘ 50000 |
Yoo |
oLy |
|
e LI _*
S000- |
OO0 __
J— |
o000 A Sto0n I
oL ¥
o o 5000 oznae
xapu] Ausnburag den 4@o 03 Wpa1) peaads Hpai) WD
L R RN RN R RE S e w bW L L W RS B R RS R e e e e e o LR E- -3 - -1 R - Y B YN E S REEE o utnw e
ot ap S SBURENBERSGRE R s vnu e gy -
r
oro
v ﬁ. S0o- o0 )
oro
YO
00T 1o
oro
0o
ORI \ w o 13
0o
wo
Z000'D- -
o
wo
00000
gl 0o 0
T wo
z0000 wo — o
ajey SUBDXY [eay dep mdmng UONEQU] SUPESH 33EYy 35191U] [EURION

(91e18 Aped)s woag syutod a3.IuddIg)
¥o0yS ysnd 1s0)) uonerad( piepuel§ auQ) & 0} asuodsay asindwy :¢ 2131

28



‘s9lews9,sioyiny:adinos

UONEUIPIOO) — ¢ — MYVT —e— HIEWDUag
4R E SR E N e~ Y RS R RE NN E S RE S v utnw 2SS BB E SR E e amw ENRUCENREEE R0 e e W
1w S0 w0 0000
N I"’lfj’“‘r//
5000
S00 |// ¥
o _. 113] 51
_ 4%/ oo
__ sto Yo
o | ﬁ
0z £
__ J_V S
0D sT0 dé s
0ED T0-
0Zoo
o ﬁ v
@ 60 oo |
500 oD T sz
xapu] Auanburag den 4@o 01 Wpa1) peaads ypai) WD
gy - F OB EEENREE ISR e s o EEBEEUNNENEIEE T e uan gy P EHEEE YIS R e EAEEY N REEEEIEEE o
FO00T- Ly S0000-
oo
oo
000D 00000
wo
0000 S0000 1
| SO0
o
Too0e- 000D
E0o d
00000 il.l.rl....:ln ol y SLO0D e B
.«J}v.rur.f(\ voo _-
10000 -
SO0 0Z00D
S0 ! X4
Zo0a0 00 52000 ]
E0000 Lo BEDDD ot
ajey SBUEYIXY [B9Y den nding uonegu] sulpesy

(91e18 Aped)s woag syutod a3.IuddIg)
yooys peaidg uoneiad(g prepuel§ auQ e 0) asuodsay asyndwy :9 231

@)y 35218)U] [EUUON

29



‘s9lews9,sioyiny:adinos

UONEUIPIO0) — 3¢ — MVT —e yreunpuag

S0 oooo

—

| N A N
| AN A
|

ST

v ST f
) -
0200 “_ e !
51 + / ___
o o ____ - / _H
ST < |

0 { / TE0D oo L

0£0 5T SE0D osoro
xapup Husnbutfag den 4o 0131pa1) peaadg 1pa1) WD
BB EYRE TR I e w L L R T - I R R - P U BB Y YNBEESIEE e ow
0000 000 h B0 o1
0000 __.rw . 91000

\ _r SO0
a0 »LO0T-
\ 000 N I
o000 Il}l\ ZT00°0:
S00°0-
000400 e ool ‘ ol
oo
l.-llf’.l’ ¥ \\ W
1000 é | BOOOD 5000
4//. h_ 00D \\\
000 ] \ 000D
|
__ o0 \% oroo

0000 i OOD-
/ / \\\
- | 000
0000 __ 000D
/ & ll'.ll.l.k%l S0

000D
Eonoa L : 00000 -

o
-
E=——

0zoa

] oo zo0r0

2y SDUEYIXY [y den g uoyEgu] sulfpesy ayey] 358.83u] [BUIUON

(21e1s Apea)s woly syutod a5vIudIg)
yooys den) JO-01-11pai)) UONEIA(] pPIepurlS 2u() © 01 asuodsay asndwy ;7 23y



109]3-JaN Aotjod Arejauon

aamsod o

UOT)BIT)Sa
1ePOIN

0Jsz

amnjeSau e

den J@O-03-31pa1)

193 F-19N Aorod Arejouon

ampsod o

UONBIT)SD
PPOIN

o’z

w>_~mmmm_:xu!.. 3

deo yndynQ

Korjod renuaprudoroen

Korod renueprudoiden

pi00) e

=0l
pa005T/ snrl

o~

pacosT/ sl

(S)[o0YS [e1ouRUL])

‘S91eWl}s9,sioyiny:a24nos

. (m Korjod renuepnidordejn
1083 F-18N £o1j0d Arejeuon e D=
Rz e ~—_
m>z_mom.£.t‘.r‘..‘.\.\ T~—__50=1%

UOTJRITISS
[°PON

~ 0l
pa00T/ mwl

peaxdg y1pax)

Korjod renuepnidordelAr

10913 -19N Aorj0d Arejouon

= &
anjedau s 0="9
0Pz >

UOTBUITSd v
TePON

pacosT/ w1

uonepuy

7 ‘syudwnnsut Ao1jod woiy surer) ;g I3

31



References

[1]

[2]

3]

[4]

(5]

(6]

[7]

8]

[9]

[10]

Andrés, Javier, and Oscar Arce. 2012. “Banking Competition, Housing Prices and
Macroeconomic Stability.” Economic Journal 122(565): 1346-372.

Angelini, Paolo, Stefano Neri, and Fabio Panetta. 2014. “The Interaction between
Capital Requirements and Monetary Policy.” Journal of Money, Credit and Banking
46(6): 1073-112.

Angeloni, Ignazio, and Ester Faia. 2013. “Capital Regulation and Monetary Policy with
Fragile Banks.” Journal of Monetary Economics 60(3): 311-24.

Beau, D., L. Clerc, and B. Mojon. 2014. “Macro-Prudential Policy and the Conduct of
Monetary Policy.” Central Banking, Analysis, and Economic Policies Book Series, in:
Sofia Bauducco & Lawrence Christiano & Claudio Raddatz (ed.), Macroeconomic and
Financial Stability: challenges for Monetary Policy, edition 1, volume 19, chapter 9,
pages 273-314 Central Bank of Chile.

Bernanke, Ben, and Mark Gertler. 1989. “Agency Costs, Collateral, and Business
Fluctuations.” American Economic Review, Vol. 79, No. 1 (Mar., 1989), pp. 14-31.

Bernanke, Ben and Simon Gilchrist. 1999. “The Financial Accelerator in a Quantitative
Business Cycle Framework.” In Handbook of Macroeconomics, VVolume 1, edited by
J.B. Taylor and M. Woodford. North-Holland.

Blanchard, Olivier, Giovanni Dell’Ariccia, and Paolo Mauro. 2010. “Rethinking
Macroeconomic Policy.” Journal of Money, Credit and Banking, 42(1): 199-215.

Blanchard, Olivier, Giovanni Dell’ Ariccia, and Paolo Mauro. 2013. “Rethinking Macro
Policy II; Getting Granular.” IMF Staff Discussion Note 13/003. International
Monetary Fund, Washington, DC.

Blanchard, Olivier, and Larry Summers. 2017. “Rethinking Stabilization Policy. Back
to the Future.” Peterson Institute for International Economics, October 2017.

Borio, Claudio. 2011. “Rediscovering the Macroeconomic Roots of Financial Stability
Policy: Journey, Challenges and a Way Forward.” Annual Review of Financial
Economics, Annual Reviews, vol. 3(1), 87-117, December.

32



[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Borio, Claudio. 2014. “Monetary Policy and Financial Stability: What Role in
Prevention and Recovery?” BIS Working Paper 440. Bank for International
Settlements, Basel.

Borio, Claudio and Philip Lowe. 2002. “Asset Prices, Financial and Monetary Stability:
Exploring the Nexus.” BIS Working Paper 114. Bank for International Settlements,
Basel.

Borio, Claudio, William English, and Andrew Filardo. 2003. “A Tale of Two
Perspectives: Old or New Challenges for Monetary Policy?” BIS Working Paper 127.
Bank for International Settlements, Basel.

Carrillo, Julio, Enrique G. Mendoza, Victoria Nuguer, and Jessica Roldan-Pefia. 2017.
“Tight Money-Tight Credit: Coordination Failure in the Conduct of Monetary and
Financial Policies.” NBER Working Paper. National Bureau of Economic Research,
Cambridge, Massachusetts.

Cecchetti, Stephen, Hans Genberg, John Lipsky, and Sushil Wadhwani. 2000. “Asset
Prices and Central Bank Policy.” Geneva Reports on the World Economy No. 2 (July).
Centre for Economic Policy Research, London.

Christiano, Lawrence J. and Mathias Trabandt and Karl Walentin, 2010. "DSGE
Models for Monetary Policy Analysis,” NBER Working Paper 16074, National Bureau
of Economic Research, Cambridge, Massachusetts.

Curdia, Vasco, and Michael Woodford. 2009. “Credit Spreads and Monetary Policy.”
NBER Working Paper 15289. National Bureau of Economic Research, Cambridge,
Massachusetts.

Curdia, Vasco, and Michael Woodford. 2011. “The Central-Bank Balance Sheet as an
Instrument of Monetary Policy.” Journal of Monetary Economics 58(1): 54-79.

De Paoli, Bianca, and Matthias Paustian. 2013. “Coordinating Monetary and
Macroprudential Policies.” Staff Report 653. Federal Reserve Bank of New York.

Dell’ Ariccia, Giovanni, Deniz Igan, Luc Laeven, and Hui Tong. 2014. “Policies for
Macro-financial Stability: Dealing with Credit Booms and Busts.” In Financial Crises:

33



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

Causes, Consequences, and Policy Responses, edited by Stijn Claessens, Ayhan Kose,
Luc Laeven, and Fabian Valencia. Washington, DC: International Monetary Fund.

Drehmann, Mathias, and Mikael Juselius. 2014. “Evaluating Early Warning Indicators
of Banking Crises: Satisfying Policy Requirements.” International Journal of
Forecasting, Elsevier, vol. 30(3), 759-780.

Galati, Gabriele, and Richhild Moessner. 2013. “Macroprudential Policy: A Literature
Review.” Journal of Economic Surveys 27(5): 846-78.

Gerali, Andrea, Stefano Neri, Luca Sessa, and Federico M. Signoretti. 2010. “Credit
and Banking in a DSGE Model of the Euro Area.” Journal of Money, Credit and
Banking 42(s1): 107-41.

Gertler, Mark, and Peter Karadi. 2011. “A Model of Unconventional Monetary Policy.”
Journal of Monetary Economics 58(1): 17-34.

Gourio, Francois, and Anil K Kashyap. 2017. “The Tradeoffs in Leaning against the
Wind.” NBER Working Paper. National Bureau of Economic Research, Cambridge,
Massachusetts.

lacoviello, Matteo. 2005. “House Prices, Borrowing Constraints, and Monetary Policy
in the Business Cycle.” American Economic Review 95(3): 739-64.

Kannan, Prakash, Pau Rabanal, and Alasdair M. Scott. 2012. “Monetary and
Macroprudential Policy Rules in a Model with House Price Booms.” B.E. Journal of
Macroeconomics 12(1): 1-44.

Kiyotaki, Nobuhiro, and John Moore. 1997. “Credit Cycles.” Journal of Political
Economy 105(2): 211-48.

Lambertini, Luisa, Caterina Mendicino, and Maria Teresa Punzi. 2013. “Leaning
against Boom-Bust Cycles in Credit and Housing Prices.” Journal of Economic
Dynamics and Control 37(8): 1500-522.

Meh, Césaire A., and Kevin Moran. 2010. “The Role of Bank Capital in the Propagation
of Shocks.” Journal of Economic Dynamics and Control 34(3): 555-76.

34



[31] Mishkin, Frederic S. 2011. “Monetary Policy Strategy: Lessons from the Crisis.” NBER
Working Paper. National Bureau of Economic Research, Cambridge, Massachusetts.

[32] Roldan-Pefia, Jessica, Daniel Samano, and Alberto Torres. 2014. Monetary and Macro

Prudential Policies: Interaction and Complementarity.” Banco de México.
Unpublished.

[33] Samano, Daniel. 2011. “In the Quest for Macroprudential Policy Tools.” Central
Banking Award Rodrigo Gomez, Centro de Estudios Monetarios Latinoamericanos,
CEMLA, December.

[34] Smets, Frank. 2014. “Financial Stability and Monetary Policy: How Closely
Interlinked?” International Journal of Central Banking 10(2): 263-300.

[35] Soderlind, Paul. 1999. “Solution and Estimation of RE Macro Models with Optimal
Policy.” European Economic Review 43(4-6): 813-23.

[36] Svensson, Lars E.O. 2014. "Inflation Targeting and "Leaning against the Wind."
International Journal of Central Banking 10(2): 103-114

[37] Vlcek, Jan, and Roger Scott. 2012. “Macrofinancial Modeling at Central Banks; Recent
Developments and Future Directions.” IMF Working Paper 12/21. International
Monetary Fund, Washington, DC.

[38] Williams, John C. 2014. “Financial Stability and Monetary Policy: Happy Marriage or
Untenable Union?” FRBSF Economic Letter 2014-17 (June 9).

[39] Woodford, Michael. 2003. Interest and Prices: Foundations of a Theory of Monetary
Policy. Princeton, New Jersey: Princeton University Press.

[40] Woodford, Michael. 2012. “Inflation-Targeting and Financial Stability.” NBER
Working Paper 17967. National Bureau of Economic Research, Cambridge,
Massachusetts.

35



