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Introduction and Motivation

Recent events have prompted central bankers to reconsider monetary
strategy in various ways

In advanced countries,
this has happened in
response to the global
financial crisis

The conventional
instrument, typically an
overnight interbank
interest rate, brought to
its lower bound of zero

Unconventional policies
deployed (quantitative
easing, credit easing,
forward guidance)

In emerging countries, the
IT paradigm challenged
even before the crisis
(Chang 2007 for LA)

Response to commodity
prices, K inflows, and
appreciation

Forex intervention, reserve
requirements, macro
prudential measures
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Main Themes of this Talk

A "consensus on monetary policy" circa 2007: inflation targeting as
monetary strategy and the New Keynesian model as intellectual
underpinning.

Clear prescription: a policy interest rate was to be adjusted to attain
desired values of inflation and output gap

Key flaw of the NK model: frictionless financial markets

If they are not: balance sheets and their determinants (asset prices
and exchange rates) crucial for aggregate demand.

Also: unconventional policies matter
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Main Themes of this Talk

More recent efforts: financial intermediation (banks) into the New
Keynesian framework.

Hope for a better handle to understand links between conventional
monetary policy, unconventional policies, and macroprudential
measures.

Several implications for central bank’s objectives and tools, especially
in open economies

Inflation Targeting will need to adapt accordingly

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 4 / 34



Main Themes of this Talk

More recent efforts: financial intermediation (banks) into the New
Keynesian framework.

Hope for a better handle to understand links between conventional
monetary policy, unconventional policies, and macroprudential
measures.

Several implications for central bank’s objectives and tools, especially
in open economies

Inflation Targeting will need to adapt accordingly

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 4 / 34



Main Themes of this Talk

More recent efforts: financial intermediation (banks) into the New
Keynesian framework.

Hope for a better handle to understand links between conventional
monetary policy, unconventional policies, and macroprudential
measures.

Several implications for central bank’s objectives and tools, especially
in open economies

Inflation Targeting will need to adapt accordingly

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 4 / 34



Main Themes of this Talk

More recent efforts: financial intermediation (banks) into the New
Keynesian framework.

Hope for a better handle to understand links between conventional
monetary policy, unconventional policies, and macroprudential
measures.

Several implications for central bank’s objectives and tools, especially
in open economies

Inflation Targeting will need to adapt accordingly

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 4 / 34



Inflation Targeting and the New Keynesian Model
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Inflation Targeting and the New Keynesian Model

Just before the global financial crisis, IT had attained the status of “best
practice” framework for the analysis and conduct of monetary policy:

. . . the world achieved a working consensus on the core principles
of monetary policy by the late 1990s. . . The consensus theory of
monetary policy. . . implies that inflation targeting yields the best
cyclical behavior of employment and output that monetary policy
alone can deliver.

(M. Goodfriend, "How the World Achieved Consensus on Monetary
Policy", Jour. Econ. Perspectives 2007)

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 6 / 34



Inflation Targeting and the New Keynesian Model

Just before the global financial crisis, IT had attained the status of “best
practice” framework for the analysis and conduct of monetary policy:

. . . the world achieved a working consensus on the core principles
of monetary policy by the late 1990s. . . The consensus theory of
monetary policy. . . implies that inflation targeting yields the best
cyclical behavior of employment and output that monetary policy
alone can deliver.

(M. Goodfriend, "How the World Achieved Consensus on Monetary
Policy", Jour. Econ. Perspectives 2007)

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 6 / 34



Inflation Targeting and the New Keynesian Model

Just before the global financial crisis, IT had attained the status of “best
practice” framework for the analysis and conduct of monetary policy:

. . . the world achieved a working consensus on the core principles
of monetary policy by the late 1990s. . . The consensus theory of
monetary policy. . . implies that inflation targeting yields the best
cyclical behavior of employment and output that monetary policy
alone can deliver.

(M. Goodfriend, "How the World Achieved Consensus on Monetary
Policy", Jour. Econ. Perspectives 2007)

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 6 / 34



Inflation Targeting: Core Aspects

Dominant literature (e.g. Svensson):

1 An announced numerical inflation target
2 An explicit decision making framework determining how policy
instruments are adjusted in order to hit the target.

3 A high degree of transparency and accountability.
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IT and the New Keynesian Model

"Explicit decision making framework": the New Keynesian model

The New Keynesian Phillips Curve

πt = βEtπt+1 + γyt

with πt = inflation, and yt = output gap
Aggregate demand given by the IS curve:

yt = −ρ [it − Etπt+1 − rnt ] + Etyt+1

with it = short term nominal interest rate, rnt = natural real rate of
interest
A monetary rule of the Taylor type, such as

it = απt + µyt
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Social Objectives and the Monetary Policy Problem

The central bank is assumed to choose policy to minimize a loss
function such as

E
∞

∑
t=0

βtLt = E
∞

∑
t=0

βt
[
π2t + ϕy2t

]

This is the traditional approach

But, crucially, a quadratic approximation of the representative agent’s
welfare has the above form (Woodford 2003)
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Remarks

The loss function Lt
depends only on πt and
yt .

Hence the central bank
should not be charged
with other goals, such as
financial stability or
smoothing exchange rates

Control of the interest
rate it suffi ces to
determine equilibrium πt
and yt , and hence welfare.

No need for the central
bank to resort to other
tools, such as
unconventional policies.
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First order conditions of the form Gt (πt , yt ,Etπt+1,Etyt+1, ...),
determine optimal settings of the target variables. (Svensson’s
inflation forecast targeting)

Optimal policy only responds to information about target variables.
Responding to news in non target variables is justified only if the
latter have marginal predictive power about target variables.

Zero inflation is optimal. (Here because of the divine coincidence.)
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How the Consensus Collapsed: The Zero Lower Bound

The fact that nominal interest rates cannot be negative can become a
binding constraint (Krugman 1998)

Problem related to time inconsistency
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The ZLB and Unconventional Policies

In advanced countries, the ZLB reached during the global financial crisis
and prompted unconventional policies:

Quantitative Easing (QE)

Credit Easing (CE), both indirect and direct

Forward Guidance

Note: unconventional policies appeared earlier in emerging countries, and
for different reasons (Chang 2007)
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Unconventional Policies and Financial Markets

A fundamental issue is that many unconventional policies are
irrelevant if financial markets are complete and perfect

Basically, Ricardian Equivalence (Wallace 1981, Eggertsson and
Woodford 2003)

The basic New Keynesian model assumes perfect financial markets
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Recap So Far: The Need to Incorporate Financial Frictions

Otherwise, as R. Rajan stresses, unconventional policies represent a
"step in the dark"
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Financial Frictions, the New Keynesian Model,
and Monetary Strategy
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Balance Sheet Effects and the Financial Accelerator

Macro models with financial frictions have followed Bernanke and Gertler
(1989) (also Carlstrom-Fuerst 1995, and Bernanke-Gertler-Gilchrist 1999)

Capital is produced by a
set of entrepreneurs

Entrepreneurs finance
production out of their
own net worth and by
borrowing subject to
agency costs

Entrepreneurial balance
sheets affect quantity and
cost of borrowing and,
hence, investment
demand

Asset prices can matter a
lot, since they determine
real net worth
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The Financial Accelerator and Aggregate Dynamics

1 BG’s financial accelerator: aggregate dynamics is affected by the
evolution of net worth

2 More amplification and persistence of shocks
3 A negative shock to net worth can lead to recession (even if the shock
is a pure redistribution of wealth, as may be implied by changes in
relative prices)
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Financial Accelerator in the Open Economy

In open economies, financial frictions of the BG type have special aspects
and cast light on several noteworthy phenomena (Céspedes, Chang and
Velasco 2004)

Financial fragility can
magnify the amplitude
and persistence of shocks

More so if the degree of
dollarization is high

And if financial frictions
are stronger

Exchange rate
depreciation can be
contractionary
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The Financial Accelerator and Monetary Strategy

In advanced economies, the BG analysis did not imply a basic
challenge to the prevailing monetary framework

This reflects that the financial accelerator did not fundamentally alter
the basic equations of the New Keynesian model, only the coeffi cients
of the different equations

Objectives (inflation and output gap) and policy tools (Fed Funds
rate) remained the same

The financial sector was not modeled as a source of shocks, only as
an amplifier
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Financial Accelerator and Macro Prudential Measures

In emerging economies, the financial accelerator debate has had a
more radical impact

The debates motivated emerging country governments to enact
measures of the macro prudential type

Prominently: limiting currency mismatches

Also: De-dollarization

Finally: at times, emerging country central banks have resorted to FX
intervention and capital controls attempting to manage exchange
rates independently of inflation (see Cespedes, Chang, and Velasco
2014 for the Latin American experience)
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Financial Intermediation and the Monetary
Framework
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Introducing Financial Intermediation into Dynamic Models

The recent financial crisis best seen as the collapse of financial
intermediaries

Unconventional policies aimed at helping intermediaries: equity
injections, asset exchanges, easing reserve requirements

"Transmission mechanism broke"

A large share of capital flows in and out of emerging economies are
intermediated

So: urgent to model financial intermediation in a more satisfactory
way

We review some recent efforts, and what they mean for tools and
objectives
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Modeling Banks: the IO Approach

The Industrial Organization Approach assumes agents (banks)
endowed with the ability to produce an asset (loans) via a production
function that includes a liability (deposits) as input

This is tractable and allows for the introduction of "financial shocks"
or "crises"

But ad hoc: much hinges on the financial intermediation technology

So this approach gives little information about how financial
regulation interacts with monetary policy, or whether financial shocks
can be endogenous and related to the rest of the economy
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Examples of the IO approach

1 The series by Christiano, Motto, and Rostagno: bank’s technology of
the form

Dt = Φ(At ,Kt , Lt , zt )

with Dt = deposits, At = loans

2 The papers by Curdía and Woodford (e.g. 2009) have a similar
technology
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Curdía-Woodford

Each household is a saver
at some times, a borrower
at others

Savers must deposit their
funds in a bank, which
lends them to borrowers

Because of the financial
intermediation technology
(the IO approach!)
lending rates are higher
than deposit rates

Hence the marginal
utilities of consumption of
borrowers and lenders are
different, which is
ineffi cient

The wedge between them
is time varying and
reflected in the interest
rate spread
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Equations of CW

1 IS equation of the form

yt + χΩt = Et [yt+1 + χΩt+1]− σ [it − Etπt+1]

where Ωt = marginal utility wedge.

2 The Phillips Curve:

πt = κy yt + κΩΩt + βEtπt+1 + ut

3 Loss function has to be augmented with the marginal utility wedge:

Lt = π2t + ϕy y
2
t + ϕΩΩ2

t
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Implications

1 The social loss function should now include Ωt or, equivalently, to
variations in interest spreads.

2 Monetary policy must react to spreads or, alternatively, to the growth
of credit, not because of its implications for inflation and the output
gap, but because of implications for financial wedge

3 For monetary policy to be able to affect Ωt , marginal financial
intermediation costs must depend on the volume of credit.

4 So the properties of the "black box" are critical to understand how
different policy tools might work
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Unconventional Policies in Open Economies

As mentioned, many central banks in open economies had already
departed from textbook IT before the global crisis, especially in terms of
exchange rate intervention and accumulation of foreign reserves. The
latter would turn out to be crucial later, especially after Lehman.

==> A satisfactory model of central bank policy should feature:

1 Dollarization
2 Financial Frictions and Intermediaries that interact in an essential way
with dollarization

3 Foreign exchange operations and central bank operations in domestic
and foreign currency, taking into account that the latter are limited

4 Domestic Banks and (Some) Firms Borrowing abroad
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Such a model would shed light on:

1 "Fear of Floating " and forex intervention
2 The role (and need) for international liquidity and buildup of reserves
3 How monetary policy and financial policy may cope with volatile
international capital flows

4 How macro prudential policy changes propagation mechanisms and
perhaps the nature of shocks themselves

Recent attempts: Medina and Roldos (2013), Céspedes, Chang and
Velasco (2012), Benigno, Chen, Otrok, Rebucci, and Young (2012), BIS
project on IT and Financial Intermediation in Latin America
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Final Remarks

R. Chang (Rutgers University and NBER) Rethinking Policy Objectives and Tools May 2014 31 / 34



Implications for Policy Objectives

Clearly, the analysis suggests that inflation and the output gap will be
regarded as insuffi cient to determine social welfare

Other probable targets: exchange rates, financial stability, interest
rate spreads

It may be that the appropriate mandate for the central bank should
include these additional objectives only at some times (e.g. financial
stress)
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Implications for Policy Tools

Monetary models underpinning policy evaluation must evolve to
incorporate financial considerations in a more fundamental way

Financial frictions and the intermediary sector will be key

The resulting framework will allow for the analysis of unconventional
policy tools which, at this point, remain badly understood

It may well be that the new tools will be assigned to the new
objectives, leaving conventional interest rate instrument to focus on
inflation

Educated guess for open economies: the management of international
liquidity and access to it (perhaps via reserves accumulation) will
become a preeminent concern
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Terima Kasih!
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