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Abstract 

This dissertation focuses on the construction of macroeconomic models that can 

he used to evaluate monetary policy. The theoretical models dewloped for this purpose 

emphasize the importance of intertemporal optimizing behaviour, the role of expectatIOns 

and nom mal price rigidities. 

The first essay (chapter :2) compares the implIcations of the interest rate channel 

and the cost chamlel (when finns' marginal cost depends directly on the nominal interest 

rate) of the monetary policy transmiSSIOn mechanism under inflation and pnce-leveJ 

targeting regime for detennining the optimal trade-off between stabilizing inflation and 

the output-gap in a forward-looking closed-economy model. In contrast to the traditional 

literature. which 1\.lcuses only on the Interest rate channel, research presented In chapter 2 

demonstrates that the demand shocks cannot be completely stabilized with inflatIOn 

targeting when the cost channel is operatIve; the central bank faces an inflation output­

gap stabilization trade-off. Moreover, it is shown that there are gains (In terms of reduced 

expected losses for the central bank) to be made from conductIng monetary policy With 

commitment rather than in a discretionary fashIOn ewn if there is no inflatIOn bias. Also. 

these gains are larger In the presence of cost charmeL so there is a stronger case for 

commitment. 
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Furthennore. building on the notion that it is difficult to conduct monetary policy 

with full commitment due to practical consideratIons. chapter :2 seeks an answer to the 

question: Is it possible to replicate the results of inflation targeting under commitment 

with pnce-level targeting under discretion? The results in chapter::: confinn the earlier 

results that it is possible. However, it also points out that the results need to be interpreted 

carefully m the presence of the cost channel. In particular. the relative weight on output­

gap stabilization versus inflation stabilization needs to be appropnately adjusted in 

comparing the expected value of the losses incurred in the two regimes: otherwise the 

results could be dIfferent. 

Chapter::: also proposes an altemative methl)d of calculating the implicit interest 

rate rule that implements the optimal policy. Unlike the existing literature. this method 

correctly depicts the mertial behaviour of optimal pohcy with commitment and derives 

conditions that can avoid indetenninacles of output and inflation. Moreover. m the 

presence of the cost channel, this method is the only correct method in the commitment 

case for the sake of intemal consistency of results. 

The second essay (chapter 3) uses continuous-time modeling approach instead of 

the more conventional discrete-time approach and compares the perfonnance of two rule­

based targeting regimes --- price-level targeting and nominal income targetmg with and 

without the cost channel of monetary policy tl)f a closed economy. Chapter 3 consIders a 

senes of macroeconomic models with different specifications for both the aggregate 
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demand side and the aggregate supply side of the economy to check for robustness of 

results. It is assumed that the two targetmg regimes generate the same outcome regardmg 

long-term inflation. Thus, the critenon for evaluatlOg the performance of a monetary 

regime is its ability to minimize the volatIlity in real output In response to aggregate 

demand shocks. 

The main result of chapter 3 is that the cost channel matters in the sense that the 

volatilIty of real output increases under both price-level and nominal income targetIng 

when the cost channel is lOcluded in the models. However, the inclusion of the cost 

channel does not say much on the choice between the two regimes. It appears that 

nommalIncome targeting performs better than price-level targeting m bringmg down the 

volatility of real output in almost all the specificatIOns of the macro models used m the 

analysIs regardless of the cost channel. 

Using the type of models analyzed in chapter 3, chapter 4 introduces open 

economy considerations and looks at the performance of monetary pulie) (in tem1S of 

reducing volatility m real output) under three altematiye targeting regimes: exchange rate 

targeting (fixed exchange rates), price-le\el targeting. and nominal mcome targetmg 

(both flexible exchange rate options). Although the supply-sIde effects of the mterest rate 

(the cost channel) are Ignored, the supply-sIde eflects of exchange rate changes (due to 

the existence ofintemledlate Imported inputs) are lughlighted. 



Under these settings, chapter 4 explores the impact of an increased degree of price 

t1exibility on the volatility of real output. Chapter 4 finds support for Keynes' concern 

that under a t1exible exchange rate regime a higher degree of price t1exibility can raise 

output volatility. This result is consistent with central banks that argue that their low 

inflation-f1exibk exchange rate policy has increased contract length and so decreased the 

degree of nom mal price flexibility. Chapter 4 also finds support for central banks that 

favour fIxed exchange rates. A fixed exchange rate regime implicitly Implies that the 

economy is willing to accept structural refonns of the sort that promote flexibility m 

prices to absorb the effects of shocks. Chapter 4 shows that with fixed exchange rates 

output volatility indeed goes down as a result of increased price flexibility. Thus, there is 

internal consistency within both views about exchange rate polIcy. 

Chapter 5 develops a d1screte-tIme dynamic stochastic general equilibrium model 

with incomplete asset markets. nominal pnce rigidities and monopolistic competItion to 

shed light on the role of the exchange rate and its relation with current account dynamics 

and domestic inflation in the formulatlOn of monetary policy. Chapter') argues that the 

assumption of complete asset markets is not realistic in a model with imperfections and 

ngidities in goods market because. with nominal rigidities, monetary pohcy wlll affect 

real variables including the current account. WIth incomplete asset markets the dynamics 

of current account does matter for monetary policy because then. besides dealing with the 

dIstortions created by monopolistic competition, the central bank needs to address the 

inefficiencies caused by incomplete asset markets. 
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The mam result of chapter 5 is the breakdown of a widely accepted result that 

optimal monetary pohcy for an open economy calls for adjusting the interest rate to 

completely offset demand shocks. which imphes no trade-off between output volatility 

and intlation volatility. Due to the direct effect of real exchange rate on domestlC 

inflation. the oprimal monetary pollcy calls for trading-off some output volatility for less 

mt1ation volatility. Moreover. due to the dynamIcs of current account. it entails a 

response to variatlOns m the net foreign asset pOSItion, since this mechamsm makes the 

impact of the demand shock last well beyond the time mterval for WhiCh prices are rigid. 
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Chapter 1 

Introduction 

Academic thinking about monetary economics has changed drastically over the 

past decade and so has the practice of monetary policy. Almost simultaneously. big 

advances were made in the management of monetary policy on the one hand and in 

theoretical and empirical research on monetary policy on the other hand. For c:-"amplc. a 

consensus has grown in many countries that the central banks should primarily focus on 

policies that promote long-term price stahility m the economy, and that a mle-hased 

monetary policy is superior to discretion-based monetary policy. Many deyelopments in 

the macroeconomic theory along with actual events have led the economics professlun, 

academICIans and policy makers alike. to embrace this ideology. The theoretIcal 

developments ha\'e culminated III a simple framev.ork that is based on intcliemporal 

optimizing beha\'lOur, rational expectations. and temporary price rigidities and m which 

monetary policy have both short-term or temporary output effects and long-term or 

permanent price effects. This new framework IS generally referred to as the 'Ne", 

Neoclassical SyntheSIS model' (Goodfriend and King (1997)) or the 'Nev, K,.:ynesIan' 

model (Clarida, Gali and Gertler (1999)) and IS widely used to assess the desnability of 

alternatIve monetary policies. I 

, For an excellent survey of recent de\ elopments and results in thIS area, ~ee Gall (20m). 
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This dIssertation utilizes this framework to analyze different transmIssion 

mechanisms through which monetary policy affects aggregate output and inflation, For 

example. chapter 2 and 3 explore the impilcatlOns of the cost channel, that IS. when 

monetary policy directly affects the cost of production of firms, Chapter 2 focuses on 

deriving the optImal monetary policy under discretion and commitment and compares the 

performance of two targeting regimes --- inflation targetmg and price-level targeting. The 

metric used for thIS purpose is the expected losses of the central bank. Chapter 3. instead 

of deriving the optimal monetary policy. uses interest rate based monetary policy rule and 

studies price-level and nominal income targeting regimes, In addition. a series of 

sensitivity tests regarding the specification of the model are also considered. 

Chapter 4 and 5 close the cpsi channel of monetary policy and extend the analysis 

to an open economy. Apart from comparing the performance of fixed versus flexible 

exchange rates in terms of reduced vl)!atility m real output chapter 4 also studies the 

implications of an increased degree of price flexIbility on the volatility of real output. 

Chapter 5 incorporates the dynamic interaction of exchange rate, domestic inflation and 

current accounts in deriving the optimal mondary polIcy response under discretion. Thus. 

the dIssertation explores a host of issues that are of interest to central banks --- the 

Institute responsible for the conduct of monetary policy. 

1.1- Why a New Framework? --- Some Historical Background 

In order to fully appreciate the Importance of the new framework that is applied to 

) 
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various issues related to monetary policy in this dissertation. it is useful to understand the 

hIstorical developments2 that have led to its inception. 

The dominant paradigm 111 macroeconomIcs 111 the 6Us and early 70s that was 

used to explain short-run t1uctuatlOns in aggregate output and the role of monetary policy 

in thIS context, was the traditional IS-LM model augmented with a relationship that 

depicted the gradual adjustment of pnces and wages --- the Phillips curve (PC). TIllS 

reference framework contained key elements of the Keynesian approach as it assigned a 

central role to demand shocks. and the gradual adjustment of wages and pnces, as factors 

accounting for short-term ±1uctuations. The model also incorporated some elements of the 

Classical approach, such as neutrality of money in the long run and thus was referred to 

as the "neoclassical synthesis" by Samuelson. 

The rational expectatIons revolution of the 70's disturbed the consensus around 

the 'neoclassical syntheSIS' model. It critIcized the traditional IS-LM-PC framework for 

lacking in micro foundations espeCIally regardmg the PhIllips curve and demon~;trated its 

'vveaknesses m terms of evaluating alternative policy regimes that is popularly known as 

the Lucas critique.' Also, empincal obser;ations such as the stagflation of the 70's and 

the mability of demand management poliCIes to achieve full employment. further called 

into question the relevance of the traditional framework. 

( [(79). 

, For a detaIled rn'tew. see Blanchard (2000) and Woodford (FJQ9). 

For a detaIled discu~sion on the cntlcism of the KeyneSian paradigm. see Luca, and Slrgent 

., 
-' 
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Based on the ClaSSIcal assumption of perfect competition and price flexibility. an 

alternative framework was developed. This modeL known as Lucas' "island modeL 

relied on the assumption of imperfect information. that IS. the inability of economic 

agents to dIstinguish between changes in relative prices and changes in the general price 

level. However. Ihis model did not succeed due to its empirical shortcomings; it failed to 

generate tluctuations of significant magnitude and persistence. 

The early 80's saw the emergence of a new paradIgm --- Real Business Cycle 

(RBC) theory.-l In retrospect. it can be concluded that the RBC theory has had an 

unquestionable influence on the macroeconomic theory and policy. It proposed a number 

of revolutionary Ideas. First. it developed a dynamic stochastic general equilibrium model 

with optimIzing consumers and firms thus providing finn microfoundations for aggregate 

macro relationships and a systematic way of answering Lucas cntique. Second. It 

emphasised on quantitative analysis of calibrated models. and it compared implied 

statistical properties of the models with those observed in data. Third, in contrast to the 

traditional approach. its focus on technologICal vanations as a central source of aggregate 

economic fluctuations demonstrated the possibihty of explaining such fluctuations 

without reference to any monetary vanable. Although the RBC school may haw had 

permanent effects. the initial enthusiasm around its conception of fluctuatIOns has 

gradually diminished mainly due to two reasons: excessive reliance on technology shocks 

4 For an early contributIOn In this lIterature. see Kydland :md Pre~cott ( 1982). 
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as a source of business cycles. and (contrary to empirical eVIdence) Its predictions of 

monetary neutrality. 

In the late 90's a convergence of Keynesian assumptions and RBC methodology 

took place. Thus. a new framework --- "new neoclassical synthesis" or "ne\', KeyneSIan 

model" has emerged. This new framework has many advantages. FIrst. it ll1tegrates 

Keynesian elements --- imperfect competItion and nominal rigidities mto a dynamic 

general equilibrium framework that until recently was largely assocJated WIth the Real 

Busmess Cycle (RBC) or "new Classical" paradigm. So, the mechanism that Keyneslan~ 

regard as essentIal for generatmg short-run real effects fwm demand shocks is an !Dtegra! 

part of the structure. Second, it is firmly grounded In inter-temporal optimization. so the 

desire on the part of"nevv Classicals" for well-articulated micro-fcmndations IS respected. 

Third. with each equatIOn being structuraL the Lucas critique can be respected as the 

model is applied to policy questions. Fourth, the model is conveniently analyzed at the 

same level of aggregation as was common wlth earlier generations of policy-oriented 

discussions, Fifth, it pem1its an explICIt utllity-based welfare analysis of the 

consequences of alternative monetary policies. 

1.2- An Outline of the New Framework 

In recent years, there has been an explOSIOn IT1 research that applIes the type of 

framework referred to as the "new KeynesIan' model to analyze \'anous aspects of 

5 
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monetary policy.:' Most of thIS research takes as given that the central bank has an 

explicit or implicit inflation target This assumptIon makes the research useful to most 

central bankers. The purpose of thIS research is then to find policy rules to guide central 

banks in setting the policy instruments so as to bring the inflation rate dose to the target 

and keep it there in order to achieve the ultimate target of price stability, while taking 

account ofthe short-run trade-offs that impinge on output and exchange rate variability. 

A typical closed economy 'new Keynesian' model used for monetary policy 

analysis, and that serves as a benchmark in this dissertation, 1S composed of three 

relationships: 

Fust, the "new IS Curve" relates the output gap negatively to the real interest rate, 

and positively to the expected future output gap. 

0'>0 

where, x, is the gap between actual output level and the level of output under flexible 

pnces, i, is the nominal interest rate --- the monetary policy instrument £/'['+1 is the 

future expected inflation based on information aVailable up-until and including period t 

and iii is the disturbance term representing demand shocks. 

C Two excellent advanced-level textbook treatments on the applIcations ofthi~ framework are 
Walsh (2003a) and Woodford (2003). 

6 
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Chapter 2 derives this relationship from a dynamic general equilibrium discrete­

time model. Chapter 3 derives it III continuous-time settings. Based on the vvorks of 

Fuhrer (2000) and Amato and Laubach (2003). chapter 3 also introduces a lagged output­

gap tenn in the new IS functIOn. Both these papers have pointed out that the standard 

Euler equation for consumption (that gives rise to the new IS relationship) fails to capture 

the dynamics of the aggregate output. Fuhrer (2000) allows for habit persistence III 

preferences maintaming the assumptIOn of optimal consumption choice on the part of 

consumers. while Amato and Laubach (2003) introduce 'rule of thumb' behaviour on the 

part of a fraction of the households (assuming that it is costly to reoptimize every penod) 

with the remaining fraction of the household optimizing consumptIOn in a usual fashIOn. 

Chapter 4 derives the continuous-time verSIOn of the standard "new IS" relatlOnslllp and 

also uses the alternative specifications mentioned above for an open economy. Chapter 5 

mvolves the assumptIon that all imports are consumption goods. it derive the new IS 

relationship for an open economy in a general equilibrium setting. and it emphaSizes the 

Importance of current account dynamIcs in affectmg the aggregate output-gap. 

The second component of the "neVI' Neo-Classical synthesis model" IS the "new 

KeyneSian Phillips Curve" that relates inflation positively to both the output gap and 

expectatIOns of future inflatIOn. 

fJ> 0, A> I) 

where. TT, is the actual inflation in penod t and \'. is the disturbance tenn representmg 

supply-side or cost-push shocks. 

7 
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Chapter 2 takes this specification as a benchmark (nonetheless it formally derives 

it) and introduces the direct effect of nominal interest rate on inflation by assuming that 

firms need to borrow cash from banks in order to finance their wage-bills before the 

receipt of sales revenues. This introduces an independent channel of monetary policy 

transmission mechanism, known as the cost channel. Apart from deriving the "new 

Keynesian Phillips curve" in a continuous-time framework, chapter 3 augments this basic 

forward-looking inflation adjustment equation with a lagged inflation term in addition to 

the cost channel. Fuhrer and Moore (1995) introduce the lagged inflation term in an ad­

hoc fashion while Mankiw and Reis (2002) suggest an alternative approach. They depart 

from the assumption of sticky prices and replace it with that of sticky information. 

According to their model of price adjustment firms gather and process the information 

about the state of the economy slowly over time, thus, although prices are always 

changing but firms are slow to update their pricing strategies in response to new 

information. The motivation for doing this is the criticism of many researchers that the 

basic 'new Keynesian Phillips curve', which is based on Calvo's staggered price model, 

generates inertia in the price level and not the inflation rate and that this is inconsistent 

with the stylized facts on inflation dynamics. Chapter 4, assuming that a fraction of 

imports are used as raw material in domestic production, incorporates the lagged inflation 

term in an open economy continuous-time inflation adjustment equation. Chapter 5 

models imports only as consumption goods and derives the baseline "new Keynesian 

Phillips curve" for an open economy. As will be discussed in detail in chapter 5, the 

8 
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channel through which exchange rate movements affects domestic InflatIOn are quite 

different from the existing specificatIOns. 

The third equatlOn in the "new Neo-Classical synthesIs model" is the description 

of monetary policy behaviour. Broadly speaking, there are two approaches to modeling 

the monetary policy. First is the specification of an objective function (also termed as the 

loss function) that explicitly translates the behaviour of the target vanables into a welfare 

measure. A widely used specificatIOn of the loss function takes the output gap Xi and 

inflation Jr, as the target variables and takes the follovving general form t1
: 

where, a is the weight the central bank places on output deviatIOns relative to inflation 

fluctuatIOns. This approach Involves deriving the optimal monetary policy by minimizing 

the loss function subject to the constraints imposed by the structure of the economy as 

captured by the "new IS" and the "new KeyneSian Phillips curve" relatIOnships. Chapter 

::. and chapter 5 model the behaviour of the central bank using this approach. Svensson 

(1999a) has labelled this approach as a 'f1exlble' inflation targeting regIme. It IS flexible 

In the sense that the central bank is not only concerned with the deviatIOn of inflation 

from its target but also with fluctuations in the output-gap because movements in the 

output-gap haw a direct effect on Inflation. Chapter ::. also considers an altemati\e 

6 Woodford (2002) dem'e, thIS loss functIon for a tYPIcal 'new Keynesian model' 
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targeting regime, namely, price-level targeting and chapter 5 also reports results for an 

exchange rate targeting regime. 

An alternative approach7 to incorporate the role of monetary policy is to specify 

an interest rate based monetary policy rule.8 An example of one such rule, that has gained 

significant popularity in recent years, is the Taylor rule9
: 

a" > O,a x > 0 

where, i; IS the desired nominal interest rate set by the central bank and rand 7r 

represent the long-run equilibrium values of the real interest rate and inflation 

respectively. a" is the central bank's reaction coefficient of deviation of inflation from 

its target and is usually taken to be bigger than one. a , is the coefficient on fluctuations 

in the output gap. Chapter 3 and 4 use variants of such interest rate based monetary 

policy rules. In particular, they employ interest rate rules that entail a response to 

movements in the price-level and nominal income. In this sense these chapters study 

price-level and nominal income targeting regimes. The chapters assume that the two 

targeting regimes generate the same outcome regarding long-term inflation. Thus, the 

criterion for evaluating the performance of a monetary regime is its ability to minimize 

the volatility in real output in response to ongoing aggregate demand shocks. 

7 For a critical survey of the two approaches, see Pill and Rostagno (200 1) 
8 Taylor (1999) is an excellent collection of papers that apply these rules in various settings. 
9 For critical assessment of Taylor-type interest-rate based rules, see Kozicki , (1999), Hetzel, 

(2000) and Svensson, (2003). 
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1.3- ,Monetary Policy Transmission Mechanisms --- An Overview llO 

The monetary policy instrument, for instance the short-tenn nominal interest rate. 

affects the economy through various channels int1uencing various markets and variables. 

Identifying these transmission mechamsms is useful and Important since they detennine 

the main restrictions that central banks face in implementing monetary pohcy. Figure 1 

below prOVIdes an oven iew of the relationship between monetary polIcy actIOns and the 

various transmission mechamsms. 

Figure 1: Monetary Policy Transmission Mechanisms 
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The first channel is the traditIOnal interest rate-aggregate demand channel of 

monetary polIcy transmission. It relies on at least two key relationships that elaborate the 

link between changes in the short-term nominal interest rate that is regarded as the 

monetary policy mstrument and the long-term real interest rate that ultimately affect 

consumption and investment activity in an economy. FlfSt is the relationship between the 

nominal mterest rate and the' real interest rate and IS explained by theones of price and/or 

wage rigiditIes. The second is the relationship between short-term and long-tenn real 

interest rates and is captured by various theorie's of the term structure of interest rates. It 

must be noted that it is the changes in the long-tenn real interest rates that affect 

aggregate consumption. businc-ss and residential investment and other components of 

aggregate demand. However. in most macroeconomic models. including the models 

employed in this dissertation, an explicit distinction hetween short-tem1 and long-term 

mterest rates is not made; they only re'fer to the interest rate. The distinction between 

nominal and real interest rates, however. remains crucial in explaining the effects of 

monetary policy and accordingly the Issue of nominal rigiditIes underlying thIS 

distinctIOn. All four chapters in this dIssertation treat the interest rate-aggregate demand 

channel as the main channel through \vhich monetary policy action affects aggregate 

output and prices. 

The second channel of monetary policy transmIssion focuses on monetary and 

credit aggregates. In a limited and a tYPIcal classical monetarist's sense' this channel relIes 

on a direct impact of the monetary aggregates on aggregate demand and pnces. For 

12 
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determining long-run inflation this is still regarded as a relevant theory. Hmvever, a broad 

and more recent view emphasizes credit aggregates to detennine the short to medium run 

effects of monetary policy. This important transmISSion mechanism rests on the dIrect 

and indirect Impact of interest rate changes on the balance sheet of borrowers (and m 

some mstances, balance sheet of lenders such as banks). The balance sheet plays an 

important role for a finn's abiltty to obtain external finance (e.g., access to bank credit), 

especially when there are infornlatlOn asymmetries in the financial markets that lead to 

adverse selection and moral hazard problems, The more leveraged the balance sheet of 

finns (that is. a higher debt to equity ratio). the marc important this channel becomes. A 

change in monetary policy (often reflected in changes in short-tenn interest rates) directly 

affects the 'cost of debt' or 'cost of external funds' of fimls, altering finns' balance sheet 

pOSItions and thus their net worth. Moreover. a change in the interest rate indirectly leads 

to a change m the pnces of assets held by finns affecting its collateral. Thus. changes m 

monetary policy affect the investment activity (by affecting the net w0l1h and.or 

collateral of films) in an economy leadmg to a change in the aggregate demand and thus 

aggregate output and prices. ThiS channel is usually tenned the finanCIal accelerator 

mechanism. 

A closely related channel --- the bank lending channel --- focuses exclUSIvely on 

the balance sheet of banks and argues that if banks' balance sheets are disturbed by the 

monetary polIcy action aftectmg their ability to lend. then finns' cost of product inn (and 

thus inflatIOn) can be dIrectly atlectcd If they are taking loans from banks. It is these 
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lending and cost channels that are the focus of chapter 2 and 3 of the dissertation. Chapter 

2 incorporates this cost channel in a dynamic general equilibrium settmg by assummg 

that firms need to borrow cash from banks to finance the wage bill before receiving the 

revenues form sales. The chapter then studies its implications for optimal monetary 

policy under int1ation targeting and pnce-level targeting. Chapter 3, using the framework 

of chapter 2. analyzes the cost channel in comparing the performance of a rule-based 

monetary policy that implements pnce-level targeting regIme or nominal-income 

targeting regIme. 

The third channel of monetary policy transmIssion focuses on asset prices other 

than the mterest rate such as market value of securities (bonds and equities) and prices of 

real estate. According to this channeL a policy-induced change in the nominal interest 

rate affects the price of bonds and stocks that may make Investment more or less 

attractive. This relationship is often referred to as Tobin's q and is defined as the ratio of 

market value of an enterprise to the replacement value of the enterprise. Moreover. a 

change in the prices of securitIes entails a change in wealth which can affect the 

consumption of households. It is worth noting that in the baseline 'new Keynesian' model 

investment (a change in the capItal stock llver tIme) is not modeled, thus making this 

1 
. 11 channe non-operatIve. 

11 For a general discussion on monetary policy and asset prices. see Bernanke and Gertler (J (:)(19), 
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Since exchange rate is the relative pnce of domestic and foreIgn money, the 

exchange rate channel depends on both domestic and foreign monetary pollcy conditions. 

However. other things equaL a policy-mduccd change lJ1 the domestic mterest rate affects 

the exchange rate (through the interest parity conditIOn) that in tum affects net export" 

and thus aggregate demand. Moreover, exchange rate changes lead to changes in the 

domestIC pnce of imported consumption goods and imported productIon inputs affecting 

inflation directly. The implications of this channel are explored m chapter -1. and 5. 

Chapter 4 models Imports as intermediate inputs and compares the perfom1ance of fixed 

exchange rate regime with price-level and nominal income targeting under flexible 

exchange rate regime. Chapter 5 models impurts as consumptlOn goods and sheds hght 

on the dynamic interaction of exchange rate and current accounts in the conte'i:t of an 

optimal discretionary inflatIOn targetmg regIme. 

So far I have described how changes m the clIrren! monetary pohcy actlOns work 

their way through the economy via four channels. However. the literature sometImes 

Identifies a separate fifth channel that is based on the economIC agents' expeChillOll\' of 

the future stance of monetary polley. According to this 'expectations' channeL all 

variables that are detemlmed in a forward-lookmg fashion (such as aggregate demand 

and inf1ation) are affected by future expected monetary policy actions. The dIrection m 

which such expectational effects work is hard to predict and can vary from time to time. 

But, the wry possibility of such effects contributes to the uncertainty of the impact of any 
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policy change, and increases the importance of havIng a credIble and tnmsparent 

monetary pohcy reglme. 

1.4- An Intuitive Discussion of Results Derived in the Dissertation 

To understand the mechanics of the monetary policy in a baseline 'nev,; 

Keynesian' model, and thus the dissertation, suppose that the central bank is conducting 

monetary policy in a discretionary fashIOn and that there is a negative demand shock that 

lowers the aggregate real output and as a result also inflation. Assuming that the central 

bank is able to observe these shocks. a typical response would be to decrease the nominal 

mterest rate. This policy response increases the level of output through the traditional 

interest rate-aggregate demand channel bringIng It back at the target level of output under 

l1exible pnces. Since inflatIOn is positively related to output. it also increases rcaching the 

onginal level. Thus, the central bank IS able to perfectly offset the demand shock and 

faces no trade-off between stabiliZIng the output-gap and inflation. In the case of a cost­

push shock. the central bank does face an output-gap-inflation variability trade-off. r\n 

adverse cost-push shock that raises mflation will be countered by raIsing the nomInal 

interest rate: thus bnngmg mflatIOn back at ItS targeted leveL However. the output level 

decreases. so the cost-push shock cannot be completely stabilized. 

Chapter :2 analyzes the optimal monetary policy response to both demand and 

cost-push shocks by incorporating the cost channel of monetary policy transmiSSIOn 

mechanism in the new Keynesian model summanzed above. As discussed. the cost 
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channel is based on the assumption that finns need to horrow cash from financlal 

intermediaries or simply hanks before the receipt of sales revenues to finance the wage 

bill. This makes firms' marginal cost (and thus inflation) depend directly on the interest 

rate generating supply side effects of changes in the monetary policy instrument --- the 

nominal interest rate. Several researchers { e.g., Christiano and Eichenbaum (1997, 2001) 

have emphasized on the cost channel as a powerful collahorator of the traditional interest 

rate channel in the transmission of short-run effects of monetary policy. The contnbution 

of this chapter lS its abllity to analyze these two alternative and independent channels of 

monetary policy transmission, in one umfied, \videly accepted 'new Keynesian' model. 

An important result is that. \'v'ith the cost channel operating, the central bank faces 

a trade-off in stabilizing output-gap and inflation in the presence of both demand and 

cost-push shocks. Buildmg from the preVIOUS example, suppose there is a negative 

demand shock that lowers output and inflation. The central bank, usmg its discretion, 

responds by lowering the nominal mterest rate. As before. this policy increases output 

that also indirectly increases inflatlOn, However, due to the cost channeI there is a dlrect 

negative effect on inflation as well. Thus the central hank cannot completely stabilIze 

both output-gap and mflation; it will be hetter-off in trading some volatility in the output­

gap for reduced volatility in inflation. 

Chapter 2 also evaluates the performance of monetary policy under commitment 

that is, when the central bank commits itself to following a certain rule. The debate over 
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mles versus discretion and the role of credibility in monetary policy has a long tradItion 

starting from the influential works of Kydland and Prescott (1977) and Barro and Gordlm 

( 1983). The basic insight of tbis literature is that if the central bank has a desire to push 

the economy's output level beyond the natural rate then discretion would only lead to 

higher average inflation (generally termed as inflatIOn bias) with no effect on output. 

CommItting to a rule \vould eliminate the inflatIOn bias, An interestmg nev, insight 

provIded by the forward-Iookmg 'nev.; Keynesian' model is that there are gains from 

commitment even in the absence of an over-ambitIOus output target and an inflation bias. 

Clarida, Gali and Gertler (1999) refer to this mefficiency due to discretion a~ a 

stabIlization bias. It arises sImply because of a lack of history dependence or merlIa m the 

policy actions of the central bank. Since optImal monetary policy under commItmcnt 

exhibits a considerable degree of mertia, it is supenor to discretionary nptimal polIcy. 

Chapter 2 takes this result one step further and shows that the gains from commItment are 

even larger in the presence of a cost channel. The intUItion for this result is SImple. WIth 

monetary policy conducted under commItment, the future expected values of output-gap 

and inflation affect central bank's current behaviour as well. When the central bank 

lowers the nominal mterest rate to counter the etTects of a negatIve demand shock It nut 

only increases current output hut also increases the future expected output-gap and thus 

expected future inflation. The latter two outcomes have a dIrect dIect on current 

inflation. Chapter 2 shows that these direct effects of expected future output-gap and its 

indirect effect via future expected mt1at1On on current inflation are only operational in the 
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presence of the cost channel and are precisely the reason why the gains from commitment 

Increase. 

It IS standard practice in the literature on optImal monetary policy to denve the 

implicit interest rate rule that implements the optimal discretionary and commitment 

pohcy. Chapter :2 proposes an alternative method of calculating this impllicit interest rate 

rule, Unlike the existing literature. this method correctly depicts the inertial behaviour of 

optimal policy \\'ith commitment and derives conditions that can avoid indeterminacies of 

output and int1ation. Moreover in the presence of cost chamle!, this method IS the only 

correct method in the commitment case for the sake of internal consistency of results. 

Although a pre-commited monetary polIcy yIelds better outcomes, it IS time-

inconsistent. That is, the central bank has an incentl\c to deviate from ItS announced 

policy. Moreo\er, in practice no central hank can commit to a policy rule for all tIme 

periods. 12 Keeping in view these considerations, chapter :2 then explores the possibility of 

rephcating the commitment solution with int1atl(Jn targeting while monetary policy is 

conducted in a dIscretionary fashion under an alternative price-level targeting regime. As 

expected. price-level targeting regime performs better in terms of lower expected losses 

for the central bank even in the presence of the cost channel. The intuitive reason for thIS 

1S that it depicts the inertial behaviour of the central bank which is the feature of the 

commitment solution. Thus, monetary pohcy actions entail a more gradual response to 

I~ '"Rarely does society solve a time-inconsi~tenc\' problem by rigid pre-commit. ... Enlightened 
discretion is the rule." Blmder (19q~q. 
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shocks that allow the central bank to appropriately affect private sector expectatIOns. 

However, it is worth noting that this result needs to be interpreted carefully in the 

presence of the cost channel. In particular, the relative weight on output-gap stabilIzatlon 

versus mllation stabilization needs to be appropriately adjusted vv'hen comparing the 

expected value of the losses incurred in the t",o regimes: othef\.vise the results can be 

different. 

Chapter 3 IS similar in Its approach employed in chapter 2. It compares the 

performance of two targeting regimes --- pnce-Ievel targeting and nommal income 

targetmg with and without the cost channel of monetary policy for a closed economy. 

However. there are some important differences. FIrst, it uses continuous-time llll)delll1g 

approach lI1stead of the more conventIOnal discrete-time approach. Apart fOll1 the 

advantage in terms of analytical simpliCIty. continuous-time models avold the 

unappealing problems regardll1g the model properties being dependent on small changes 

10 assumptions concerning information availabIlity. Second. rather than deri, ing the 

optimal policy chapter 3 makes use of the Taylor-type interest rate based rules which 

have become qUIte popular in policy circles in recent years. Third. chapter 3 considers a 

series of macroeconomIc models \vlth different specifications for both the aggregate 

demand side and the aggregate supply side of the economy to check for robustness of 

results. Fourth. instead of the nominal interest rate. the real lI1terest rate appean; m the 

Phillips curve relatIOnships to represent the cost channel. Fifth. the aggregate clemand 

shock is modeled as an ongoing cycle to autonomous spending depicted by a sme-curve. 
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This is in contrast to the more traditional approach of treating shocks as a one time 

(serially correlated) change. Sixth. it is assumed that the two targeting regimes generate 

the same outcome regarding long-term inflation. Thus, the criterion for evaluating the 

performance of a monetary regime is its ability to minimize the volatility in real output in 

response to ongoing aggregate demand shocks. 

The main result of chapter 3 is that the cost channel matters in the sense that the 

volatility of real output increases under both price-level and nominal income targeting. 

The intuition for this is simple. In response to an autonomous ongoing demand cycle, the 

central bank adjusts the nominal interest rate to manipulate aggregate demand (and thus 

the aggregate price level) III order to keep the resulting output volatility at a mil11mum. In 

the presence of the cost channel, ho\vever, adjustments m the nominal interest rate 

directly affect the aggregate supply side of the model as well; thereby increasing output 

volatility. As a result, with price-level targeting, the central bank would have to 

manipulate the aggregate demand by a large magnitude that would ensure the 

achievement of the original level of prices at the cost of an mcreased volatility in output. 

On the other hand, with nominal income targeting it would adjust aggregate demand just 

enough to reach a targeted level of nominal income with slightly high level of prices but a 

lower volatility in output. Since the metnc used to evaluate the performance of a 

targeting regIme is the minimization of real output volatility and only demand shocks are­

considered, nominal income targeting is preferred to price-level targeting. A somewhat 

surprising result is that the Illclusion of the cost channel does not say much on the choice 
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between the two regimes" It appears that nominal income targeting performs better than 

price-level targetmg in bnnging down the volatilIty of real output in almost all the 

specIfications of the macro models used in the analysis regardless of the cost channel. 

Using the type of models analyzed m chapter 3, chapter 4 introduces open 

economy considerations and looks at the performance of monetary policy (m terms of 

reducing volatility in real output) under three alternatIve targeting regImes: exchange rate 

targeting (fixed exchange rates), pnce-Ieyel targeting. and nominal income targeting 

(both flexible exchange rate options). Although the supply-side effects of the interest rate 

(the cost channel) are ignored. the supply-side effects of exchange rate changes (due to 

the existence of intermediate imported mputs) are highlIghted" 

Under these settings, chapter 4 explores the Impact of an increased degree of pnce 

flexibility on the volatility of real output. Previous analysis of this question offered mixed 

conclusions especl311y in an open economy context. Chapter 4 finds support for Keynes' 

predictIOn that under a t1exible exchange rate regime a hIgher degree of pnce flexibility 

can raIse output volatility. This result is consistent with the claims of central bankers that 

argue that their low inflation-flexible exchange rate policy has increased contract length 

and so decreased the degree of nominal price fleXIbility. However, it should be noted that 

this result holds only WIth nominal mcome targeting under flexible exchange rates; \vith 

price-level targeting the volatility of real output remams unchanged. 
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Chapter 4 also finds supp0l1 for central banks that favour fixed exchange rates. By 

adopting a fixed exchange rate regime, the authorities are embracmg the challenge of 

accepting structural refonns of the sort that promote flexibility in price"> to absorb the 

effects of shocks. Chapter 4 shows that wlth fixed exchange rates output volatility indeed 

goes down as a result of increased price flexibility. Thus, there is internal consistency 

within both view'S about exchange rate policy. Howe\'er, tillS result does not hold when an 

alternatIve specIfication of the demand and supply side of the economy are considered 

Chapter 5 develops a discrete-time dynamic stochastic general equilibrium model 

wIth incomplete asset markets, nominal pnce rigidities and monopolistic competition to 

shed light on the role of exchange rate and its relation \vith current account dynamics in 

the fonnulation of monetary policy. In some ways it is sImilar t() the approach employed 

in chapter 2 as it also derives the optl1naJ monetary policy under discretion. The 

important difference (apart from ignoring the cost channel and price-level targeting 

regime) IS its focus on open economy issues, in particular the dynamic relatIOnship 

between exchange rates, domestic inflation and current accounts. Two hasic questions are 

explored in the' chapter. First. how does the overall design of monetary policy change 

\\/hen we move from closed economy models to open economy models'? Second, what IS 

the role of exchange rate and its dynamic relation with the current account in fonnulatmg 

monetary policy in an open economy setting? 
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In the recent literature. labelled as ne\v open economy macroeconomics 

(NOEM{', the dynamics of the current account do not matter for monetary policy due to 

the assumption of complete asset markets in most of the research. However. chapter 5 

argues that the assumption of complete asset markets IS not realistic in a model WIth 

imperfections and rigidities in goods market because With nommal rigidities monetary 

policy will affect real variables mcluding the current account. With incomplete asset 

markets the dynamics of cun'ent account do matter for monetary policy because then. 

beSIdes deahng with the distortions created by monopolistic competitIOn. the central bank 

needs to address the inefficiencies caused by incomplete asset markets. 

Another issue. which IS far from bemg settled but is explored in chapter 5. is the 

role of exchange rate in the formulation of monetary policy in NO EM models. In 

particular. it proVIdes new msights on the relationship between domestic mflatlOn and 

movements in the real exchange rate. In contrast to the traditional literature. chapter 5 

shows that real exchange rate depreciatIOn can lower domestic inflation. The key to 

understand this seemingly counter-intuitl\'e result is to note that imports are mtroduced 

only as final consumptIOn goods and that the nominal wage is completely flexible. 

Consider a real depreciation. It would lead to a decrease in the overall consumptIOn 

bundle because imports are now relatively expensive. Since labour supply IS a positIve 

function of consumption. it also decreases nominal wage claims. With the assumptIOn of 

t' For a wealth of articles related to monetary policy In open economies a \'er~ useful webSite I, 
maintained by Brian Doyle.http '\\'ww ~eocltles com'monetarHules'mpoe.htm 
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sticky goods prices, real wages also go down. Falling real wages imply a lower cost of 

production for domestic films and thus results in lower domestic int1ation. 

The main result of the chapter is the breakdown of a widely accepted result that 

optimal monetary policy for an open economy calls f(x adjusting the interest rate to 

completely offset demand shocks, whIch implIes no trade-off between output volatility 

and int1atlOn volatIlity. Chapter 5 shows that when exchange rate affects both aggregate 

demand and inflation, adjusting the interest rate to stabilize output in the face of a 

demand shock will cause fluctuations in mflation. For example, consIder a negative 

demand shock that lower output-gap and thus domestic int1ation. The central bank 

operating under a discretionary domestic int1ation targeting regime responds by lowering 

the nominal interest rates which. via the interest parity condItion, causes real 

depreciation. Both these effects help increase the output-gap and thus int1ation. However. 

when real depreclation also has a direct negative eUect on domestIc inflation, the central 

bank faces a dilemma; It cannot stabilize both output-gap and inflation. Thus, the optimal 

monetary policy calls for trading-off some output volatility for less inflation volatility. 

Chapter 5 also demonstrates that allowing the exchange rate to 110at in order to 

stabilize the output from demand shocks may not be a good idea. In other words, it pays­

off (in terms of reduced volatility in the key variables and reduced expected losses for the 

central bank) to assIgn a pOSItive weight to stabilize exchange rate in the objective 

function of the central bank. The reason tor this is the dynamic mteraction between real 
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exchange rate and current account and the effect of current account movements on the 

aggregate demand. Thus. the dynamic relationship between current account and the 

exchange rate plays a crucial role m obtaimng the optimal monetary policy and 111 

propagating the effed of shocks. The optlmal monetary pohcy entails a response to 

vanatIons in the net foreIgn asset pOSItions and the impact of the demand shock last well 

beyond the time inten'al for v.hich prices are rigId. 

The remainder of the dissertatIOn is orgamzed as follows. Chapter 2 compares the 

perfomlance of inflation targeting and pnce-Ievel targetmg and derives the optImal 

monetary polIcy in the presence of the cost channel. Chapter 3 evaluates the perfi)mlanCe 

of price-level targeting and nominal income targeting in a series of closed economy 

models with the cost channeL Chapter 4 extends the framework of chapter 3 for an npen 

economy and sheds lIght on the issue of pnce flexibility. Chapter 5 derives the optimal 

dIscretionary monetary pohcy while focusl11g on the dynamic relationship be1:\\een 

domestIc inflation. exchange rate and current account. Chapter 6 concludes and chapter 7 

briefly discusses the pOSSIble extensions of the dissertatinn. 
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Chapter 2 

The Cost Channel in the New Keynesian Model --- Comparing 

!nflation Targeting and Price-level Targeting 

1- Introduction 

The 'New Neoclassical Synthesis model' or the 'New Keynesian' model that is 

based on intertemporal optimizing behaviour, rational expectations, and temporary 

nominal pnce rigidities and that is widely used to assess the desirabihty of alternative 

monetary policies has come a long way in integrating the ideas of New Keynesians with 

those of New Classicals.l.J However, it still lacks m Its treatment of the monetary policy 

transmission mechanism. The objective of this chapter is to fill this gap in the literature, 

at least partially. by developing a model in the tradition of new Keynesian models that 

incorporate two alternatlve and independent channels of monetary policy transmission 

mechanism. The model is then used to analyze two popular monetary policy targeting 

regimes --- int1ation targeting and price-level targeting. 

In a typical new Keynesian model. the traditional interest rate-aggregate demand 

channel is used to explain the etfects of monetary pohcy. According to this channel, a 

change in the interest rate affects the spendmg deciSions of households and finns and thus 

iJ TypIcally. New Keynes13ns focus on market Impertectlons and nommal ngidities (such as pnce 
stlckmess) to generate real effects of monetary policy v. hi Ie new Classical emphaSIze on mtertemporal 
optImization and mlcro-foundatlOm fnr the aggregate macroeconomic behavior based on a tlexlble pnce 
dynamic general equilibrium model. 
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operates only through the aggregate demand side of the model. An altematne channeL 

that has received considerable attention in recent years. emphaSIzes the existence of 

fllctions (such as lImited participation) and information asymmetries (that lead to the 

problem of adverse selection and moral hazard) in the financial markets as an Important 

source of monetary non-neutralities. ThIS channel is usually termed the credIt channel 

and has the potential to affect the spending decision of firms by affectmg their net worth -

-- the financial accelerator mechanism. and their production declSlons by affectmg their 

cost of production --- the bank lending channel. Thus. the broad credit channel can have 

an effect on the demand side and the supply side of the model. Until recently. the credIt 

channel was mostly studied in t1exible price models. For example. CllllstIano. 

Eichanbaum and Evans. in a number of Important papers have mtroduced the bank 

lending channel in a f1exlble-pnce dynamIc general equilibnum model l
'. Bemankc. 

Gertler and Gilchrist (1999) IS an excellent example where the financial accelerator 

mechanism is mcorporated in a sticky-price general equilibrium model. Ho\\ ever, the 

bank lending channel. that affects the supply side of the model. has recel\'ed very lIttle 

attention in a simple new Keynesian model. In 

This chapter mcorporates the bank lendmg channel or SImply the cost channel of 

monetary pohcy (because the hank lendmg channel affects the cost of productIOn of 

firms) in an otherv.;lse standard new KeyneSIan model. By analyzmg both the traditIOnal 

I: Sec.' ChmtIano and EIchenbaum (1492) and Chnstlano. Elchanbaum and [vans (] 9971. 
1[, Two t'xceptlOn<; are tv. c>-yet to be pubhshed- \\ orking papers: ChnstIano. EIchenbaum and 

Evans (2001) and Walsh and Ravenna (2003). 
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and the cost channel of monetary po licy in one unified framework, I attempt to hridge the 

gap between these two strands of literature. The model IS then used to proVIde new 

insights on two well-known questions in the literature on monetary policy. First which 

variable(s} should the central bank target to achIeve the long-term goal of price stability? 

Second, should the central bank commit to rules ur tollov,' discretion in achieving those 

targets? In recent years, a consensus has emerged that central banks should primarily 

focus on poliCIes that promote long-term price stability in the economy, and that there are 

gains from credibly committing to a rule-based monetary policy regIme. However, more 

research needs to be done on the properties of specific intermediate targeting regimes and 

the feaSIbility and implications of commitment. As Clarida, Gali and Gertler (1999, page 

1683) conclude, "though substalltial progreys has neen made. ollr llllderstandinK o( the 

tid! practical implications 0(' commitment jar po!zcr-fIIilA.ing is still at u relativc(l' 

primitive stage. with piel/tr Of territorY that is worth crp/orillg ". This chapter is one step 

forward in that direction. 

Distinguishing the relative Importance of the traditional and the cost channel is 

useful for various reasons. J 7 First. it improves our understanding of the link between the 

financial and real sectors of the economy. Second, it prOVIdes alternative indicators to 

help gauge the stance of monetary policy and thus increases its abIlity to offset particular 

types of adverse shocks. Third. a clear understandmg of the transmission mechanism has 

the potential to gIW more intormation regardmg the choice of intermediate targets. 

\7 For a detailed dIscussion see Kashyap and Stein (1994) 
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Moreover. seyeral researchers like Chnstiano and EIchenbaum (1992). Chnstiano. 

Eichenbaum and Evans (1997, 200 1) and Barth and Ramey (200 I) have emphasized on 

the cost channel as a powerful collaborator of the traditional channel in the transmission 

of short run effects of monetary policy. 

BuIlding on these observations the chapter demonstrates 1\\'0 results for an 

mflatlOn targeting regime. IX First. the central bank [aces a trade-off between stabilizing 

mflation and the output-gap in the presence of both demand and cost-push sho<:ks. This 

result is different from the one reported by Clarida. Gab and Gertler (1999) in a standard 

new Keynesian model. They argue that the central bank is able to perfectlY' off-set 

demand shocks and faces an inflation and output-gap volatilIty tradeoff only In the 

presence of cost-push shock. However. when the cost channel is operating. an increase m 

the nominal interest rate to counter the effects of a positive demand shock not only 

reduces the output-gap thus reduc1l1g 1l1flatlOn but also increases inflation directly. Thus. 

the central bank is better off in trad1l1g some volatIlity in the output-gap for reduced 

volatility in inflation. Second. the presence of cost channel increases the gams from 

commitment. Moreover, the outcome of optimal commItment monetary policy is superior 

compared to optimal discretionary policy e\en in the absence of a classic inflation bIaS I ~ 

and even in the absence of persistence in the shock processes. EmphaSIzing the 

1\ By mflatlon targetmg. I mean when the central bank attempt~ to stabilIze both output-gap and 
inflation. S\'ens~on (1 999a) dIs thl' 'tle:ouhle' IntlatlOn targeting. 

'" The claSSIC literature, In the tradItion of Barra and Gordon (]983), on rule.;; versus dIscretion and 
the role of credlbIlIt) In monetary polIcy maIntaInS that if the central bank ha<; a de'lre to push the 
econom) " output level beyond the natural rate then dIscretIOn would only lead to hIgher average inflatIon 
(tim, the term IntlatlOn bIas) with no eftect on output: credibly commItting to a rule \\ould ellll1lDate the 
intlatlOn bias 
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Importance of forward-looking behavlOur, the standard new Keynesian model predicts 

that the central bank only gains from commitment when the cost-push shock exhibits 

&ome pt::rsistence (even if there is no inflation bias) 

This chapter extends the analysIs further by seeking an answer to the question: If 

(for practical reasons) it is difficult to credibly commit to a monetary policy rule, is it 

possible to delegate to the central bank an alternative discretionary targeting regime (a 

different loss function) that v.'Ould replicate the commitment solutIOn'? Woodford (l999b) 

argues that this IS possible if the central bank is assigned a loss function with the interest 

rate as an explicit argument. Jensen /20(2) has derived a similar answer in whICh the 

central bank targets nommal mcome growth rate. Vestin (2000) has also reached a similar 

conclusion by conSidering a price-level targeting regime. The intuitrve explanation for 

thIS conclUSIOn is the same in all these papers: they imply mertial behaviour in the 

discretionary monetary policy that is a feature ofthe commitment solution. It is the price­

level targeting regime that I consider as an example to highlight the Importance of cost 

channel of monetary policy to verify the above mentioned claims. 

1.1- Comparison of Inflation Targeting and Price-level Targeting 

In this sub-sectlon, I first hriefly highlight the differences between inflation 

targeting and price-level targeting and what the literature says on their relative ments and 

then report the results derived in this chapter 
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Inf1ation targetmg has become extremely popular in recent years 111 many 

developed countries. It appeals to policy makers as a way of directly achieving goals of 

price stability and IS easily understood by the public which promotes low int1ation 

expectations. Moreover. int1atlOn targetmg avoids se\eral problems arismg from money­

growth targeting and exchange rate targeting --- the two targetmg regimes used by 

several countnes in the past. In partIcular, it avoids the problem of YelOCIty shocks and 

allows a country to maintain an independent monetary policy_ Perhaps the biggest 

advantage of inflation targeting is that It is not necessarily an ironclad rule as It allows for 

"constramed discretion·· (Bernanke and Mlshkm (1997)). 

MoreOver. for all practical purposes inflatIOn targeting is forward-looking, with 

monetary policy being aimed at keepmg future int1ation withm the defined target zone 

Under inflation targetmg, a central bank does not seek to compensate for past breaches of 

the inflation target. For example. if the int1ation OYer-shoots the inf1ation target in one 

period, the central hank docs not seek to compensate for that by reducing int1atlOn below 

the target it merely seeks to bring inf1atlOn back to the target. Therefore, under an 

inf1ation targeting regIme "bygones are bygones" and the central bank \vorries only about 

the future path 0 f inf1ation. 
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The alternative direct method of seeking to achieve price stability is to target the 

general level of prices?' Although price-level targeting is quite similar to intlatlOn 

targeting and it shares many of its benefits. the two regimes have a fundamental 

difference. Unhke inflation targeting which is forward-looking in nature. price-level 

targeting does not allow "bygones to be bygones". More specifically, if then~ is an 

unexpected increase in prices then according to price level targeting the monetary 

authonty will attempt to tlghten monetary policy so as to restore the price level back to 

the target in order to prevent the base drift in the price level. Under inf1ation targeting no 

ac110n will be taken and the new level of prices would be maintained. Gavin and 

Stockman (19R8) show that this base drift problem under inf1ation targeting leads to a 

higher level of uncertainty about the future pnce level. The central bank may miss its 

inflation target by a very small percentage 111 some years, but if these misses are not 

offset. they will accumulate and may become quite large over a long time horizo11. 

Price-level targeting offers the potential benefit of delivering greater certainty of 

the level of prices through time and may proVide greater prospects for maintammg price 

stability in the longer run than under an inflatIOn targeting regime. However, short-term 

price volatility (and thus output volatility) may be higher under price-level targeting 

2" The only country that has adopted formahzed pnce-Ie\ el targeting lS Sweden between I C)31 and 
1937 Berg and Jonung (1 C)C)8) argue that the pnce-Ievel targetmg allowed Sweden to have less detlatlOn. 
and one of the least severe depressIOns in that penod. They ,uggest that pnce-Ievel targetmg can be used to 
raise mt1ation expectatIOns m the face of detlatlOn Thls l>; one of the reasons why price-level targctmg is 
suggested in Svensson (2001) as a solution for the deflatIOn problem in Japan 
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because unexpected rIses m the price level will be followed by attempted reductIOns in 

the price level. 

The conventional literature (e.g .. Fischer (1994) and Haldane and Salmon (1995)) 

focus on this alleged increased output-gap volatility under price-level targetmg to argue 

against it. Kiley (1998) has also reached a sImilar conclusion usmg a new KeynesIan 

PhillIps curve. The reason is that price-level targeting raises output variability because 

inflationary mistakes must be reversed in order to prevent base drift in the prIce level. and 

the reversal of inflationary mistakes leads to extra output variability. However. DIttmar. 

Gavin and Kydland (1999) and Svensson (1999b) have challenged this com ention::ll 

wisdom and. employing a neo-classical Phillips curve. shown the pnce-Ievel targeting 10 

be preferred over mflatIOn targeting. Svensson ( I 999b) analyzes price-level targeting and 

inflatIon targeting by endogenously deriving the price-level and mflation rules 'VI'hen 

central banks acts under discretion and faces output persistence. He finds that pnce-leveJ 

targetmg results not only m lower vanability in the price-level but also dellyers lower 

inflation variabIlity m the presence of output persistence. 

More recently. Dittmar and Ga\'in (2000) and Vestin (2000) have confinl1ed thh 

result usmg the new Keynesian PhillIps curve by demonstratmg that price-level targeting 

provides a better inflatlOn-output-gap variabIlIty trade-off compared to intlation targeting 

with discretionary polIcy makmg regardless of the degree of lmportance of past levels of 

output for current output. Vestin (2000) takes this line of reasoning a step further and 
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proposes that the price-level target replicates the commitment solution of inflation 

targeting when there is no persistence in the cost-push shock. 

Thus, the debate over the relative benefits of inflation targeting and price-level 

targeting is far from bemg settled. 21 As Mishkin (2001) has correctly pointed out the 

results in fanmr of or against a price level target are very model specific, especially 

regarding the specification of the PhillIps curve. In particular. the assumptions about 

private sector's mflation expectations entenng the Phillips curve, amount of persistence 

in the output gap and whether policy is conducted under a commitment rule or in a 

discretionary fashion play important roles in determinmg the desirability of price level 

targeting. In this chapter. I add one more consideration: namely. the cost channel of 

monetary transmission and demonstrate that the price-level targeting is preferable to 

inflation targeting as it lowers the expected value (If the loss incurred by the central bank. 

The framework used for thiS purpose IS a vanant of the standard "new Keynesian" model 

However. this comparison is conducted after appropriately adjusting the relative weight 

the central bank places on output-gap stabilization and inflation stabilization. If this 

weight is not adjusted then the results are different. 

21 For an in-depth anaJy~is of the condItIons under whIch pnce Je\el targetIng would be preferred 
over Inflation targeting see Barnett and Engmeer (200 I), 
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2- The Model 

The model developed here introduces supply-side effects of mterest rates or the 

cost channel of monetary policy in an otherWIse standard Nev.' KeyneSIan model \vldely 

used for analysis of monetary policy. The basic framework employed is a vartant of a 

cash-in-advance model with sticky prices. There are four types of economIC agents in the 

economy: households, firms, the monetary authority and finanCial internledlanes or 

simply banks. Given their preferences, households decide how much to consume the 

differentiated composite consumption good. how to allocate time hetween leisure and 

work --- the labour supply decisIOn. and how much of their money holdings and \vage 

earnmgs should they deposit with the bank. The firms operate in a monopolIstically 

competitIve environment and thus command some monopoly power. They also take three 

decisions: hO\v much of the differentiated good should they produce using the labour 

services of the households. hmv much loan to take from the bank to pay the wages of the' 

hired workers and how to set the price for their output. Each finn sets the price of the 

good it produces, but not all firnls reset their price in each period. The monetary authority 

Issues money and employs nommal interest rates as an instrument of monetary p'JIicy to 

achieve certain well-specified goals. The role of the banks is quite trivial. They recelYe 

deposits from the households and a cash injection from the monetary authority and lend 

this amount to the firms at an interest rate set by the monetary authority. 
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2.1- Households 

The economy consists of a continuum of ldentical households, The model IS 

described in terms of a representative household making decisions m the presence of 

uncertaintles about the future. A typical household seeks to maximize the expected 

present discounted value of utility: 

~, (' I-IoN 1,-,' 
U(C'"N,) = EoIfJ' -' --1/1·'-1 -

I~IJ 1 - 1 0- I + ¢ 
( l) 

where 0 <' [3 < 1 is the discounted rate of time preference, '0-' represents elasticity of 

mtertemporal substitutIOn, '¢' is the elastJcity of labour supply and Eo denotes the 

expectation based on the mformation set aVaIlable at time zero. C, is the compOSIte 

consumption good, lv', denotes labour supply, and ~ IS the pnce index for C
1 

• 

The composite consumption index. C, • consists of differentiated goods produced 

by firms operating in a monopolistically competitive environment. 1 assume that 

consumption is differentiated at the individual goods level. Thus. the goods consumptJOn 

index can be written as aCES aggregator of the quantities consumed of each type of 

good. 

(2) 

where the parameter's' is the elasticity of substItution within each category and is 

assumed to be greater than one, i.e .. S > 1. 
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The demand functions for goods within each category can be determined hy 

maximmng equation (2) with respect to the total expenditure on that good, glyen as 

I 

Z, = J P ( ilC
I 
(j)dj, where ~ (j) IS the pnce of the consumptIOn good C (j). The 

demand functIOn that emerges from this maximization exercise is given as: 

(3) 

where P, is the aggregate pnce index for composite good Cr that satis1} the expenditure 

equatIOn expressed as Z, = PC, . The expression for ~ is given as: 

J 

~ =,' f~(j)I-' di II~ 
\, II ,I 

In maxlmizmg utility given by ( I ), the representative household faces two types 

of constraints --- a cash-in-advance constraint and the intertemporal budget constraint. 

She enters period t wIth some initIal cash holding, M, and receives her wage mcome. 

WNr as cash. From this total cash amount ( A( +- VI/V, ) she deposits amount D, in a bank 

and uses the remaining amount to purchase consumption goods ~Cr' Thus, her cash-m-

advance constraint can be written as: 

JI, + WI\'. - D, '2 PC (5) 
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At the end of the period t. she receives trom the bank the pnncipal amount she 

deposited D,. interest accrued on this amount i,D,. and her share of bank profits n". 

Moreover. she also recelVes the share of profits []' from the firms. The remaining 

amount is cmTied as cash over to the next period. t+ 1. Thus. the intertemporal budget 

constraint faced by the representative households can be written as: 

At, + JJ~N, - D, - p'C', + (1 ~ i, ID, I- Ill> + III = MI~I (6) 

By maxlmlzmg (1) subject to the constraints (5) and (6), I can derive the 

followmg set of first order optimaitty conditions: 

(,-leT C-Ir 
._-' - = ,B(l + i )E _,_+1_ 

P , 'p 
[ '-t-! 

(7) 

(8) 

Equation (7) is the standard Euler equation for the optimal intertemporal 

allocaticll1 of consumptIOn. It has the usual interpretation that at a utility maximum, the 

household cannot gain from feasible shifts of consumption between period t and t+ 1. 

Equation (8) is the mtratemporal optimality condition representing the labour supply 

decision. 

Moreover. the cash-in-advance constraint will be binding in eqmlibnum: 

(9) 
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2.2)- Firms 

ThIS section outlines the mechanics of monopolistic competition in a dYnarrllC 

general equilibnum settmg. Like every 11ml operatmg in a monopolistically competitive 

market. each finn in this model has to take two types of decisions -~- how much output to 

produce and at what prices to sell this output that would maXImize profits. In domg so, a 

representative finn' j , is subject to a number of constraints. First is the specit1:cation of 

the production function. Following McCallum and Nelson (1999a), I assume that there is 

no capital in the economy and so the finn only employs the labour input supplIed by 

households to produce the differentiated consumption good consumed by the household. 

( 10) 

where .4, = exp(.::!) and'.::,' represents aggregate technology shock speCIfied a~: 

The second constraint IS the demand functIOn for these differentiated goods. 

which is gIven by equation (3). The third constraint introduces pnce stlckmess by 

assummg that each period some finns are unable to adjust their price. This staggered 

price adjustment behaViOur IS based on Calvo (1983). Finns are assumed to facC' a 

constant probability I - P m every period to alter theIr price in an optimal tashion. This 

probability is independent of hO\\ long theIr prices have been fixed and the expected 

duration of price stickiness IS 1 / p. It is easy to venfy that with a large number of firms 

in the economy, the tractiOn of finns adjusting price optimally in a period IS equal 10 the 
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probability of price adjustment J - p ; the remaining fraction of firms' p , do not adjust 

their price. Thus, the parameter' p . captures the degree of nominal price rigidity. 

The fourth constraint is used to incorporate the cost channel of monetary policy. I 

assume that the representative differentiated-good-producing firm needs to pay the hired 

workers before receIving the revenues from the sale of output produced. For this purpose, 

It will borrow an amount WN, (j) from the bank at the interest rate i, to finance the wage 

bill. 

For analytical simplicity, I assume initially that all firms are able to adjust their 

pnces every period, that is, the third constraint is not binding yet. Then, the profit 

function for a representative firm' j . can be written as' 

The differentiated-good-producmg firm chooses P, (j) and N, (j) to maximize 

these profits subject to the conditIOnal demand for their variety l)f output given by 

equation (3) and the production function given hy equation (10). The expressions for 

P, (j) and N, (j) are given respectIvely as: 

and 

t· 
P(j)=--MC 
, £-1 ' 

!rt (l + it) ::: £ - 1 F 
P ( .) ,\ , } r; 

( 12) 

(13 ) 
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E: 'I 

-- \ = /l is the constant mark-up and Mer is the minimized nommal margmal 
, E: - I 

cost. F\ IS the marginal product of labour. whIch, gIven the productIOn functIOn 1" 

Note that equation (12) just depIcts the relatIOnship between the 'flexible' pnce 

chosen by all firms and the mimmized margmal cost of production under monopolistlc 

competItion; it does not say anything about prices being sticky. Combinmg equation (J ~~) 

and ( 13) r can write: 

Me: (14) 

or in real terms as: 

(15) 

Note that, combinmg equation ( 13) --- eqUIlibrium labour demand with equatIOn 

(8) --- equilibrium labour supply. usmg equation ( 10) --- the production function. and the 

goods market eqUIhbnum condition r = C. . I can denve the equilibrium level of output 

produced m the economy. This eqUlhbrium level of output represents the flexible-pnce 

equilibrium of the economy since I have not mtroduced sticky prices yet in the model and 

]s gIven as: 
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(16) 

In addition to technology. the flexible-price output level depends on the mark-up 

(due to the presence of monopolistic competition) and the nominal interest rate (whIch 

represents monetary policy). Thus. even if the distortion created by the monopolIstic 

competition is eliminated. Y I will not be efficient as long as i/ > 0 , 

Now. I introduce price stickiness by assuming that price adjustment does not take 

place simultaneously for all firms. Follov/ll1g Rotemberg (1987). suppose that a 

representative firm . j . that is allowed to change its price. set its price to mimmize the 

expected present discounted value of deviations between the price it sets and the 

mil1lmized nominal margl11al cost. 

YC 

I pI. fJl, E,(P,U) - MC
I
+!, ):' (17) 

I, ~II 

where MC
I 

IS the minimized nominal marginal cost. Note that there are two parts to 

discounting. The first, f3 represents a conventional discount factor. and the second. p 

reflects the fact that the firm that has not adjusted its price after' k ' periods. still has the 

same price in period t + k that she set 111 penod 1. The first order condition with respect 
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tn ~ (j) glves the following optimal value denoted by ~. (j) .:: 

( 18) 

Thus, the optimally chosen price in period t is a weighted a\'erage of nominal 

marginal cost and expected yalue of optimal price in the future. However, follOWIng 

Calvo (1983) I assume that in period t only a traction I - P of firms set their price. The 

remaining firms are stuck with the prices set in previous periods. Thus. the parameter p 

is a measure of the degree of nominal rigidity. The average price of the previous period is 

the price of the traction of films that are unable to adjust their price this period. 

Therefore. the overall agt,rregate price level in period t is a weighted average of current 

optimally chosen and past prices. This can be written as: 

( 191 

\vhere ~' is the price chosen by all adjusting domestic fimls in penod 1. 

:C It IS reasonable to set ~'U) == P: because all firms arc Identical except for the tlmmg ofthelf 

price adjustment. 
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2.3)- Banks 

Banks operate costlessly in a competitive environment and playa trivial role m 

this model. They receive deposits. D/ from the households and lump sum cash injection. 

X, from the monetary authority. This amount is supplied/lent to fiffilS at the nominal 

interest rate, i,. The demand for these loans comes from the tlffilS who need to finance 

their wage bilL H;IV,. Thus. equilibrium in the loan market requires that: 

(10) 

The bank pays (1 + ( ) DI to households in return for theIr deposits and distributes 

(l + i,) XI to households in the fOffil of profits. 

3- Log-linearized Model 

In this section. the model is log-linearized around the steady state. A variable in 

lower case represent the log deVIation with respect to the steady state. In equilibrium 

firms are assumed to be symmetric and taklllg identical decisions. This implies that pnces 

are equal for each vanety of good and is equal to the price index given by equation (4). 

That is, ~(j) =: ~. Also. N,(j) == .N, and C/ (j) = C . 
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3.1 - Goods Market Equilibrium --- the new IS-curve 

The log-linearized version of the resource constraint of this economy, 1', = C can 

be wntten as: 

l' = C . [ [ 
(21) 

In order to derive an IS-type relatIOnship that relates output level to the real 

mterest rate, I need to make use of the Euler equatIOn for consumptIOn. The log-

linearized version of this relationship is: 

Note that in denying equation (22). I omitted constant tem1S, ignored Jensen"s 

inequality and used the fact that In(l T x) :::; x for small x. Also, I have included an 

addittve disturbance term s[ that represents uncertainty (see, McCallum and Nelson 

( 1999a)). It can he justified on the grounds that some non-linear terms are ignored while 

linearizing the Euler equation for consumption. The disturbance term "I could also 

mclude the taste shocks had I mtroduced them in the specification of the utility function 

or it could represent the change in the government spending jf it was not assumed to be 

zero. My objective IS not to pm-down the source of this shock rather to have some 

disturbance term that represents the demand shocks. 
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After substitutmg equations (22) in equation (21). I get a relationship that 

represents equilibrium m the goods market --- the new IS equation: 

(23) 

Following the tradition in the recent literature on monetary policy. let x, = y, -- y,' 

be defined as the output gap. where .1',' is defined as the level of output that anses \vith 

perfectly flexible pnces as shown in equation (1 b). Similarly, let IJ denote the real 

mterest rate that arise in the frictionless equilibrium, Then. I can write equation (23) as: 

(24) 

where I; r is defined as follows: 

r l' 1 'J ' ' l' I \ r = -- E ( \' - \ ' ) 1- -- Is 
I { . I ~-l ., I ' 

IJ , IJ I 

(~5 ) 

r/ can be calculated by log-linearizing equation ( 16): 

t IJ I ,r -J ", =-"1 + IJ¢ L( 1 + ¢)::, --t, (26) 
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3.2 - Inflation Adjustment Behaviour --- the new Phillips curve 

The Jog-linearized verSIOn of equation (18) and equation ( 19) can be combined 10 

produces the following Phillips curve type relationship (see appendix I for a detailed 

derivation ): 

(27) 

where Y-= 
(1- p)(l- pJ3) 

p 

The expressIOn for lIle[ (real marginal cost) can be had by log-lmearizing 

equation (15) 

(28) 

Using the log-lmearized version of the labour supply equatIOn (equatlOn 8) to 

eliminate w[ - PI' and usmg equatIOn (21) to replace c, with r, and the production 

function to ehminate 11[, I can rewrite the equation for mC r as: 

(29) 
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Note that by setting, me, == 0 I get the same expressIOn for .1'/ as gIven m 

equation (26). Thus, by subtractmg equation (26) from equation (29), me, can be 

expressed m output gap form: 

(
1 + cr¢', ../ 

lne, = ---- jx, +(/, -I, ) 
'. cr , 

(3(J) 

Thus. the inflation adjustment behaviour defined in equation (27) can be written 

as: 

(31 ) 

Consider three ad-hoc modifications to this optimally derived PhiHlPS curve. First. 

consistent with the current literature on monetary policy, I will introduce an ad-hoc C05t-

push shock. \', to study the trade-off between stabilizing output-gap variability and 

inflation variability faced by the monetary authority. In the standard new Keynesian 

model (wIthout the cost channel), this supply-side shock is necessary to generate a 

meaningful monetary policy problem because the demand-side shocks are completely 

stabIlized. However. m this paper it is not necessary to introduce this cost-push shock 

because demand shocks are not completely stabilized. However, the inclusion of the cost-

push shock would be useful for comparing the results with the baseline case. Second, a 

new parameter ,,- will be introduced. By setting its value equal to 0 or 1. I can study the 

properties of the model when the cost channel is closed and when it is operational. Third, 
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the nominal interest rate under i1exible-price equilibrium. i/ will be set equal to zero. 

This IS done for the sake of simplicity. With fleXIble pnces, the goods market ,nll clear 

automatically and the monetary authonty does not need to alter its policy instrument ---

the nominal mterest rate --- to stabilIze output. In this sense, the nominal interest rate can 

be treated as a constant and normalized to zero. Thus. a change in monetary polIcy 

mstrument can be thought of as a deVIatIOn from the level of interest rate that prevailed 

under flexible prices. The reSUlting Phillips curve is: 

(3.2) 

where }, = r( 1 + a¢ 1. 
'. (T , 

The complete model is summarized by the following four equations: 

, ' 
x, = Ex,~! ~ a( ir - E.:rr'~1 ) + lir _.' (331 

(34) 

0< p" < I ( 35) 

(36) 

The key difference between this model and the standard new KeyneSIan model is 

the presence of nominal interest rate in equatIOn (34) --' the Phillips curve or the inflation 

c' EquatIOn (33) IS obtamed after elimmating ,; I from equation (24) using equatIOn (25) and (.26). 

1 + ¢ ) I 
To be precIse II, = -- (E[( ;:;1+1 -;:;1 -r - s[ • and as mentlOned above It could concel\able includ", 

1 +(TrP a 

taste and govemment spendmg ,hocks. 
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adjustment equation. The reason for its inclusion is the assumption that firms borrow cash 

from banks to finance their wage bills. Thus .. a change in the interest rate directly affects 

the costs faced by firms and thus their price adjustment behaviour. Since the interest rate 

is the mstrument of monetary policy. its inclusion can be termed the cost channel of 

monetary policy. Therefore, in addition 1.0 the traditIOnal demand-side channel of 

monetary policy, the model also captures the supply-side eiIects of monetary policy. 

With K = 0, the cost channel can be closed and the model then becomes the standard new 

Keynesian model. The next section analyzes the implications of the cost channel for 

optimal monetary policy under commitment and discretion. It also highlights the 

significance of the cost channel while comparing the performance of two alternative 

monetary policy regImes --- inflation targeting and price-level targeting. 

4)- Optimal Monetary Policy2': 

ThiS section describes the behaviour of the monetary authority --- the central 

hank. In simple words, the central bank uses Its policy instrument (the nominal interest 

rate) together with the knowledge of the economy as represented by the IS curve 

(depicting the behaviour of agl,,'Tegate output) and the Phillips curve (describing the 

behaviour ofmflation (and prices)) to achieve certain \vell-specified goals represented by 

an objective function (also tenned as the loss function) that explicitly translates the 

behaviour of the target/goal vaTiables into a welfare measure. The objectIve function thus 

C.J By optImal monetary policy I mean tha1, gIven the dynamiC general equilibrium structure. the 
effects of all sources of sub-optnnality hke nominal price ngidltles are full) neutralIzed and the efticient 
tlexlble pnce equilibrium allocation is restored. 

51 



PhD Thesl<, - Hamza Ali Malik. Department of Economics. 'v1cM3ster Unl\'er~Jty 

serves as a gUIde for the central banks to formulate monetary policy. For a new 

Keynesian model. Woodford (2002) has derived this monetary policy objective function 

by takmg a second-order linear approxImation to the utihty function of the representative 

agent 2
\ According to Woodford's specification of the loss function. the central bank 

seeks to minimize the discounted sum of squared deviations of output-gap and inflatIOn 

from their target paths. 

IX >0 

where' IX • is the weight that the central bank places on stabilizing output gap relative to 

intlation. As Woodford has shown' IX' depends on the deep parameters of the model 

Although equation (37) is very sImilar to the standard quadratic loss function used 

extensively in the classIC time-consistency literature (pioneered by Kydland and Presscol1 

(1977) and Barm and Gordon (1983)) and m most recent papers {for example. Clanda. 

Gali and Gertler ( 1999)) analyzing the propcrtle<; of basIc new Keynesian model. two 

differences are worth notmg. First. the output gap is defined as the difference m the 

actual aggregate output level and the equilibrium output under flexible prices rather as 

output level rc!atIve to the natural rate of output The natural rate output tYPlCally 

depends only on technology shocks and the productIOn function parameters. HO\vever. as 

evident from expression (26). the output under flexible prices depends on the utility 

function parameters as welL Thus. t'tx example. households labour supply deCISIon will 

2' Rather than dcrmng the objective functIOn for the model in this paper. I \\'ill mtuitivel: e"plam 
the difference, that rna.' anse due to the pre&ence of cost channel and how I assume away hom tho<;e 
differences. 
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have an impact on the level of output under flexible prices. In additlOn. in the present 

model it also depends on the instrument of monetary policy, the nominal interest rate, due 

to the presence of the cost channel. This can haw important implications for policy. It 

may not be optimal anymore to mmimize the gap between actual output level and the 

output level under flexible prices. This leads to the next point. 

Second. it is assumed that the central bank's target for output is equal to the 

economy's equilibrium level of output under flexible prices, that is, a target of zero 

output-gap x, = 0 . Unlike the tradItional analysis. this assumption essentially ensures that 

the central bank has no incentive to increase the economy's output beyond this level. This 

seems a little odd m the presence of monopolistic competitive finns. However, consistent 

with the literature. 1 have assumed that government fully offsets this market power 

distortion by subsidizing employment. which is financed through lump sum taxes on 

households. Accordingly. it would he optimal for the central bank to eliminate the effects 

of nominal price rigidIties and attam the flexible price equilibrium. This reasoning would 

hold in a model without the cost channel. However. with the cost channel present. settmg 

.\, = 0 may not be consistent with keeping inflation around zero because targeting .Y, at 

zero requires 3 change in the interest rate whIch WIll cause inflatwn to move as well. 

Another way to understand this point IS to conSIder equation (30) 

(
I-+- o-¢ I " t 

me = -- i-\ + (I, -I, ). In the absence of the cost channel, setting me, =- 0 would 
I o-} 

guarantee x,. = O. With the cost channel operating, achieving x, = 0 would requue setting 
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i, = l.r . But. i I is not independent of the output level under flexIble pnces --- .< . In order 

to get around thIS problem. 1 need to define the concept of output-gap \\'lth care. I define 

it as the gap between actual output level and the output level that would prevail under 

flexible prices and constant nominal interest rate. As explained above. thIS constant 

nominal 111terest rate with flexIble prices is normalized to be equal to zero. 

A well-known result 111 the classic literature on optImal discretional) and 

commitment monetary policy is that if the central bank has no mcentlve to mcrease the 

economy" s level of output beyond the equilibrium fleXIble-price level of output then there 

would be no inflation bias problem and the gains from commitment (in terms of 

eliminating this bias) would essentially be zero. However, Clarida. Gall and Gertler 

(1 q99) ha\'e argued that 111 a tllIward-looking modeL such as the basic new Keynesian 

modeL there still may be gains from credible commitment. The reason is that in a 

forward-looking modeL expectations playa cruCIal role and discretIOn leads to '\Vhat is 

known as a stabilization bias. Clarida. Gah and Gertler (1999) then use thIS result to 

propose the appointment of a conservative central banker (originally proposed by Rogoff 

( 1985) to reduce the average mflatJOn bias of discretIOnary polIcy) that puts more weight 

on inflation stabIlizatIOn. that IS. a smaller value of ' a . to reduce thIS stabilization bIas, 

The general idea here is that the outcomes of polley can be improved by assigning the 

central bank an objectIve function that differs from the optImally denwd objective 

function (Walsh (1995 ), A large body of literature has emerged that analyzes the lmpact 

of alternative central bank objectIve functions. termed as targeting regImes, on the 
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outcome of polIcy, In \vhat follows. I focus on two of such targeting regimes. namely. 

inflation targeting and price-level targeting. The loss functions corresponding to these 

targeting regimes can be expressed respectively as: 

(lni1ation Targeting) (38) 

and (Price-level Targeting) (39) 

where. 'an' is the weight on output stabilization relative to inflation stabilization and 

• apT' is the weight on output stabihzation relatlve to price-level stabilization. 

4.1)- Inflation Targeting 

ThIS is the most popular and widely studied targeting regime. Accordingly, I will 

treat the pohcy outcomes under inflation targeting as a benchmark and then compare 

them with the policy outcomes under price-level targeting. A sImilar approach was 

employed by Vestin (2000 t. The key questions 1 seek to answer are: First what is the 

implication of the cost channel in comparing the outcomes of discretionary optimal 

monetary policy and commitment optimal policy? Second, whether optimal discretionary 

monetary polIcy under price-level targeting captures the outcome of optimal policy with 

commitment under an inf1ation targetmg regime. The main difference between Vestin's 

analysis and the analYSIS conducted in this paper IS the presence of the cost channel. As 

will he evident below. with the presence of cost channeL the IS curve will not be 

irrelevant in deriving the optimal policy and the gains from commitment will be larger. 
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4.1.1)- Discretionary Case 

In derivmg the optimal discretionary monetary policy, it is assumed that the 

central bank uses nominal interest rate i, as its instrument variable. It chooses the tIme 

path of this instrument to influence the time paths of the target vanables x, and IT, in such 

a way that it minimizes equation (38) subject to the constraints on their behaviour implied 

by the system of equations, (33) -- (36). The solution to the constralllcd mimmization 

exercise YIelds the following first order conditions: 

('IL 
-~ - == ff, - If/, == 0 
Olf, 

aL 
- == 1/1 VK - (Jd. == 0 

........ /1 'f'l 
CI. 

(40) 

( -+ 1 ) 

(42) 

where, 'If/, ' and . 9, ' are the Langrangian multipliers associated wIth the new PhillIps 

curve and the new IS curve respectively. 

The main difference between this model and the basic new Keynesian model IS 

eVldent from equation (42). In the baslc ne\\' Keynesian mode I ( "'. = 0). ¢. would be zero. 

ThiS explains the reason why the new IS curve IS usually ignored in deriving the optimal 

discretionary policy. Howewr, with the cost channel present, that is, WIth ,,- == 1. ¢. IS 

different from zero and the IS curve will be relevant. 
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Eliminating . IF, ' and' rp' from the first order conditions, YIelds the following 

optimality condition: 

(43) 

Eq uatJon t 4 3) has the usual interpretation that the central bank should contract 

output by raising the interest rate whenever inflation is above target and vice versa (as 

long as (0:), > r)). With ,,- =: 0 the equatIOn is exactly the same as derived in Clarida, 

Gall and Gertler (1999) for optimal discretionary policy. However. the important 

difference emerges when the parameter' K '. that deplcts the effect of the cost channel of 

monetary policy. is set equal to one. It is straIght forward to verify that the response of 

the central bank in trading-off fluctuations in the output for stabilization of inflation is 

less aggressive when K =.:. 1 compared to when ,,- = O. Thus. the presence of cost channel 

makes inflation stabilization more costly. The reason for this is that as the central bank 

increases the mterest rate to bring inflation down, output goes down that reduces inflation 

(captured by (j",{ ) but at the same time this policy action increases inflation directly due 

to the cost channel (captured by r). The net effect. however, would be that the inflation 

comes down because for all plausible parameter values the condition (j",{ > r holds. 

To obtain a solution for the model that describes the equilibrium behaviour of If, 

and x,. first eliminate i" from equation (37) using equation (36) to get: 
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J[ =- ([3 + v,.:)E J[ + (n-/O")E x -'- (( 0"). - )IK ')/O")x -L (YK/o")U -L l' 
I I r! + I 1'''- r [ .... 1' '" "[ I It' j 

(44) 

then combme this equation with the optimalIty conditIon (43) to find the reduced fom1 

expressions for '\ and J[/ using the method of undetermined coefficients, The only 

relevant state vanables are' [// ' and' \', " Thus, the trial solution takes the form: 

where, 

and 

'fh l' '" bd 
d d d r" . " 11 e so utIOn expreSSIOns lor fT,CfT,cfT an I~ are gIven as LO O\\"S: 

,j c =­II 
qc 

5R 

(45) 

(46) 

(47) 

(48) 

(50) 
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Note that. in the ahsence of cost channel ( lI.' = 0 ). both b1T and 12;1) are equal to 

zero. This is a standard result m a basic new Keynesian model meaning that demand 

shock II has no effect on output-gap and mflation and thus the central bank faces l1L' 

trade-off in stabilizing the output-gap and inflation in the face of demand shocks. 

However, when the cost channel is operating ( K = 1 ), the demand shock 11, will lead to a 

trade-off bet\veen output-gap fluctuation and inflation fluctuatIOn. Consider a posItive 

realization of 11,. As a result. both the output-gap x, and inflation f[, increase. The 

central bank responds hy increasing the interest rate. This lowers the output-gap and thus 

inflatIOn (through the demand channel) but it also increases inflation directly (through the 

cost channel). In order to stabilize both output-gap and inflation the central must trade-off 

some fluctuatIOn in output-gap for a smaller fluctuation in inflation. 

In order to draw comparisons across alternative monetary policy regimes, it would 

prove convenient to evaluate the performance of a policy by calculating the unconditional 

expected value of the loss function expressed m terms of variances of inflation and 

output-gap. Thus, the unconditional expected value of the loss function given by equation 

(38) can he approxImately written as: 

(51) 

Using expressions (47) - (50), I can calculate the vanance expreSSIOns for 

inflatic'll and output-gap as follows: 
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(53) 

where the variances for the demand and supply shocks are given as; 

) 1 11 var(u, = --, var(E, ) 
, 1- p,; , 

(54 ) 

, I , 
var~ \',) == --, var(E ) 

'l-p,' ' 
( 55) 

In order to learn more about the outcome of policy and its sensitl\ity to vanous 

parameter values, I use some specific parameter values to evaluate the discretionary case, 

The same parameter values will then be used to evaluate the commitment case under 

mtlation targeting and the discretwnary case under price-level targeting. Calibratmg the 

model in this fashion makes It easy to compare the properties of the model \\'Jtb and 

without the cost channel and highlight the significance of the cost channel of monetary 

policy ,28 The following baseline parameter values are used: 

f3 == 0.99 

cr =- 0.60 

¢= I 

). = 0.3 

y == 0.1 

p" = i\ 

var(c"') = \'ar(E,' ) == .000225 

2n The same methodology is used In McCallum and Nelson (2000a) In a model \\ ]th no co,t 
channel. They compare the e,pected value of the losses under d],cretJOnary pollcy wIth tlDlele~;, 

perspectIve of monetary pohc~. 
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The value for {3 is standard implying that the time interval should be interpreted 

as one quarter. u is the elasticity of intertemporal substitution and is generally quite 

small. Although the value for the elasticity of labour supply ¢ is slightly high. however. 

it is considered quite standard in the recent literature on monetary policy (e.g .. see Walsh 

(2003a». A is the slope parameter for the Phillips curve and IS given as: 

(l - ,0)(1- ,ojf)(l + mfi) h 
- ,were p depicts the degree of price rigidity. Various estimates 

per 

of p put its value somewhere between 0.66 and 0.80. I have picked a value of 0.7'2 for 

,0 that, combined with the values of {3. u and ¢. Imply a value of approximately 0.3 for 

), . The effects of the cost channel (that is, the sensitivity of inflation to nominal interest 

t 1) d b th t - (1-- ,0)(1- p{3). r:
1
'\-en 0 7') t1 ra e c langes are capture y y a IS gIven as: \J p = . /.... le 

p 

value for r turns out to be approximately 0.1. The results of the paper are not sensitive to 

alternative parameter values 

The variances for the white noise demand and cost-push shocks are taken tlO be 

CU)00225 with a persistence parameter of 0.3. Taken together these numbers imply an 

annualized standard deviatlOn of a bO/o for the model economy.:~ The values chosen for 

the variances of the shock have a direct eilect on the absolute magnitude of expected 

losses. but do not influence the relative magmtudes of the losses with and without the 

2 - F or example. standard deVIation () C the demand shock 

= ..fvar( lit) = Jft/(l- (0.3f ))* 0.000225 == 0.015. MultIplying thl~ number by -+ gives the 

annualIzed standard de\ iation of nO () 
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cost channel of monetary policy. As discussed below, it is the relative losses that are used 

for comparison. Similarly, it is the relative losses that I use in comparing the losses under 

discretionary and commitment policies. 

Another parameter of interest is afT in the objective (loss) function of the central 

bank. It depicts the relative weight the central bank places on stabilizing output versus 

stabilizing inflation. Walsh and Ravenna (2003) derives this loss functJOn usmg the 

method proposed by Woodford (2002) for a model with the cost channel and pms dO\vn 

the parameter an to be a function of 'deep parameters' of the model and reports Its value 

to be approximately 0.02. I consider three values for this parameter that incorporate not 

only Walsh and Ravelma's (2003) value but also values reported by other papers. The 

parameter II: is set to zero if the cost channel is closed and 1 if the cost channel 1<: 

operating. The results are reported in table 1 and 2 for both demand and cost-push shocks 

respectIvely. 

It is obvious from table I that a demand shock implies an inflation-output-gap 

!>tabllization tradeoff in the presence of the cost channel. Thus, the central bank incurs 

positive losses in the presence of cost channel and these losses increases as the central 

bank puts more weIght on stabilIzing output-gap. This has a simple intuitive explanation. 

For example, in case of a positive demand shock that mcreases the output-gap and thus 

mflation. the central bank responds by mcreasmg the nominal interest rate. ThIS lowers 
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the output-gap and indirectly intlation. However. in the presence of cost channel this 

policy response also directly increases int1ation. If the central bank puts a higher weight 

Table 1: Inflation Targeting "ith Discretion --- Demand shock28 

Cost channel closed Cost channel operating 

( K=O) (K = 1) 
--

a!? == .ell al) =.25 CXfl =1,0 an =.01 alf == .25 ail = 1,0 

var( Jr,) 0 0 0 0.055 1.145 1.45J, 

_. --
var( T.) 0 n n 1.241 0.416 (l.O33 

LOS~(LI ) , 0 0 0 0.178 1.249 1.484 

I --

on stabilizing output-gap then she would (relatively) 19nore this extra volatility in 

inflation thus incurring some extra losses, 

Flgure I captures this monetary policy trade-off between stabilizing inflation and 

output-gap. Note that this efficiency policy frontier is only possible in case of demand 

shocks when the cost channel is operating. Thus, the claIm made by Clanda, Gall and 

Gertler (1999) that the central bank will face no trade-off in case of demand shocks is 

refuted by introducing the cost channel of monetary policy in a new Keynesian model. 

eX Reported values are multiplied by 105 
In all the table~. 

63 



PhD TheS1S - HamL3 All Malik. Department of Economic". McMaster lJnjver~jty 

var( a,) 
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iii iT 
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Figure 1: Efficient Policy Frontier 

Table 2: Inflation Targeting with Discretion --- Cost-push shock 

1 Cost channel closed Cost channel operating 

( K = U) (K = 1) 

--

a fi .= .01 a/I:::: .25 ail = 1.0 ail =.01 al' = .25 a" = 1.0 

varia, j 0.341 28.446 51.113 2.452 51.386 65.136 

varix, ) 307.26 40.962 4.600 557.26 18.684 1.480 

Loss(L; ) 3.414 38.686 55.714 8.025 56.057 66.617 

--
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The Importance of the cost channel of monetary policy is further highlighted in 

the presence of cost-push shocks --- the losses incurred by the central bank increases for 

all values of alpha. (See. table 2). With the exception 0 f very small values of . aIr . 

(approximately less than 0.05. as is evident from figure 3 below), the cost channel lowers 

the volatility in output-gap at the cost of increased volatility in mtlation. For example, 

consider a positive cost-push shock that increases Inflation. A typical response by the 

central bank is to increase the nominal interest rate. This policy response creates a 

negative output-gap and thus helps in lowering inflatIOn. However. with the cost channel 

present an increase in the interest rate pushes up the inflation even further. Thus, the 

central bank would be less aggressive m increaSIng the interest rate. This leads to a 

smaller negative output-gap at the cost of higher inflation. Figures 2 and 3 compare the 

volatility in inflation and output-gap with and without the cost channel for cost-push 

shocks for all possible values of an hetween 0 and 1 The important point is that the cost 

of discretion is higher in the presence of the cost channel of monetary policy and this 

strengthens the case for optimal commitment policy even more. 

var(J'. ) 
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Figure 2: Intlation volatility for cost-push shocks 
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Figure 3: Output-gap volatility for cost-push shocks 

Figures .:1- and 5 compare the effiCIent policy frontier for cost-push shocks with 

and withLlUt the cost channel. It is eVIdent that the policy frontler wIth the cost channel 

(figure 5) IS higher than the policy frontier wIthout the cost channel (figure 4) for all 

values of alpha. Thus, It is more 'costly' to stabIlize mtlation and output-gap. 
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Figure 4: Efficient Policy Frontier without cost channel 
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Figure 5: Efficient Policy Frontier with cost channel 

The ImpJicit Interest rate rule 

The interest rate rule that implements the discretionary monetary policy can be 

derived by using the optimality condition (equation 43), the solutIon expressions for :r, 
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and x, as given by equations (45) and (46), and the IS relationship given by equatIOn 

(33). It IS gIven as follows: 

(56) 

With no cos1 channel, equation (56) reduces to exactly the same expression as 

derived in Clarida, Gali and Gertler (1999) since b;~ :::. 0 and Q IT reduces to AI a 

implying that the demand shocks IS perfectly offset and the central bank faces a tradeoff 

benveen stabilizing int1ation and output-gap only in the presence of a cost-push shock. 

Moreover, 111 response to a one percent change in the expected inflation rate. the central 

bank should change the nominal interest rate by more than one percent (as evident from 

the coefficient in front of the expected inflation tern)) so that the real interest rate IS 

affected in the 'right' directIon. This pnncipal ensures determinacy and is called the 

Taylor principle. 

In the presence of the cost channel, however, the demand shock is not completely 

offset as ,< +- O. Also, the response of the central bank to expected movements in the 

inf1ation rate is less aggresslYe. That is, the central bank changes the nominal mterest rate 

by a smaller amount (still greater than one) 111 response to expected mflation The reaS'Jn 

for this, as explained above, is that nmv a change in the interest rate dIrectly affects 

int1ation in addltion to its indIrect effect through output-gap. 
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An alternative method of deriving the interest rate rule is to solve the IS 

relationship (equatlOn (33», the Phillips curve (equatIOn (34)) and the central bank's 

optimality condition (equation 43)} simultaneously for 1"JrI and x" Although in the 

discretionary case there is no difference in the two methods, in case of commitment it 

makes a difference as will be demonstrated shortly. Using this alternatIve approach, the 

solution expressions for inflation and output-gap remain the same as described by 

equation (45) and (46) and the expression for the implIcit mierest rate rule is determined 

as follows' 

(57) 

4.1.2)- Commitment Case 

This section demonstrates that there are gams from commitment even In the 

absence of inflation bias and that these gains are larger with the cost channel present. 

Under the commitment policy. central bank seeks to minimize the loss function given in 

(38) by choosing the current and future values of innation. output-gap, and the nominal 

interest rate subject to the constraints. equatton (33) ~- (36). The first order conditlOns for 

this minimization exercise are: 

aL, _ 
-:,- == ll'J - 'flr :::: U 
CiT, 

69 

for t == 0 (58) 

for I?:: J (59) 



PhD The,I' - Hamza AlI MalIk, Department of Economlc~, McMaster Univenity 

for t = () (6()) 

for t 2: I (61 ) 

for t = n ( 6,2) 

3L n ,J.. -'- = {JVT.. 'IJI - fJU'f', = 0 ~, f", , 
C'l, 

for I 2 J (63) 

Eliminating the Langrangian multIpliers, If/, and ¢,' I can simpht\ the first order 

conditIOns to get: 

( u), - }""- I 
x, ::0 -I --- 'ff[ 

, \ (Ta
iT 

) 
for t = 0 (64) 

for l2: I (65) 

Thus, as reported by Clarida, Gah and Gertler (1999), Woodford (l999b) and 

McCallum and Nelson (2000a), the optimal commitment policy entails inertial behaVIOur; 

rather than adjustmg the level of output-gap in response to fluctuations in milatlOn. the 

commitment polIcy requires the adjustment in the change m the output gap tCI changes III 

inflation. Hovve\er, m the initIal period, 1= 0, the central bank behaves as If It were 

operating in a dIscretionary fashion, Thus. the commitment solutIOn IS not time-

consistent. To get around this problem Woodford (1999c) has suggested that the central 
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bank should commit to implement in each period the policy that it would have been 

optimal to cOIIDmt to If the same problem had been consIdered at a date far in the past. 

This procedure avoids treating the current period (t = 0) as the mitial one by setting 

inflation in that period as if it were one of many future periods when policy was 

considered in the distant past. Woodford (1999c) labels this approach the timeless 

perspective of monetary policy.24 In the context of the present modeL the timeless 

perspective policy amount to implementing equation (65) for all time periods including 

the initial penod. The basic idea behind this timeless perspective pre-commitment policy 

is that the policymaker commits to a policy that disregards the conditlOns that happen to 

prevail at the time in whIch the pollcy begins. 

The gains from commitment \vith the cost channel present are easily understood 

by looking at equation (44): 

J[ c= ((3 -+ V1.-)E:r -+ (YK i CJ)E x -+ ( CJA - 1/1,- )/CJ)x -+ (VA-/CJ)1I +)' r I·~,." [+1 J / i q t-tl J ,... '. I . { { 
(44) 

With the cost channel operating, the future expected output gap also affects the 

current inflation in addition to current output-gap and future expected inflatIon. The 

reason the expected output-gap E,X," I dIrectly affects current inflation Jr, is because a 

lower E,x,+, reduces the nominal mterest rate associated with any gIven current llUtput-

'" It IS important to note that a number of author,. such as Dennis (200 I a L Blake (2001) and Jemen 
and McCallum (2002) have questIOned the tlme1essne~5 of Woodford's approach and have demonstrated 
that tImeless perspective polIcy IS not the tlme-mvanant rule and does not 111 general minImIZeS the loso­
function. ThIS l~~ue, though important. IS beyond the scope of the present chapter. 
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gap. And since the nominal interest rate directly effects "( because of the cost channel, 

current inflation goes down. Also, E(x'+1 will affect E(" '+ I that in tum affects " ( in 

addition to the usual effect. Now consider a positive demand shock that pushes up the 

current output-gap and inflation. The central bank increases the nominal interest rate. As 

a result current output-gap goes down also reducing inflation. With the cost channel, this 

increased interest rate also increases inflation directly. Up until now the analysis is the 

same as in the discretionary case. However, with commitment policy, the central bank 

does not take the expectations as given, so they also affect current behaviour of inflation 

and output-gap. More precisely, the expected output-gap also decreases when the central 

bank increases the interest rate as long as the shock is serially correlated. This fall in the 

expected output-gap will lower current inflation as explained above (using equation (44)) . 

Moreover, a fall in the expected output-gap will also lower future expected inflation that 

also directly affects inflation. With the cost channel operating the effect of future 

expected inflation on current inflation is bigger. Thus, inflation goes down by a bigger 

amount --- due to a fall in the current output-gap and the expectations of a lower future 

expected output-gap and inflation --- than it goes up due to an increase in the interest rate. 

The direct effect of expected future output gap and its indirect effects via future expected 

inflation on current inflation are only operational in the presence of the cost channel and 

are precisely the reason why the gains from commitment increase. 

In order to obtain the solution with optimal commitment policy (which is the 

timeless perspective policy of Woodford), I combine equation (44) (the inflation 
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adjustment equation after substituting for it using equation (33)) with equation (65). The 

trial solution used for this purpose is given as: 

(66) 

(67) 

The solution expressions for 0;7' h~T' C~7 ,d;T' e;r and j~~ are gIven as. 

a;r = {,8 + p.- )([;ld~T -t- (YK I 0' p;; + ( O'A - YK)I 0' )d;l (68) 

b,/;= ({I + YK)( a~. e;r + PlIb;7 ) + (YK 10' k d;>;j 4- p" Cil ) ..L ((erA - ;VK) I 0' )e~t + (:x / a) (69) 

C~I =- (,8 + Y" }(a;T/I~ + p, <T ) + (YK I er f.JI;r f,~ -+ pJI~ ) -t- (( O'A - YK)/ er )//; ~ 1 (70) 

d;r :::: 1 - nlTa lT (11) 

e;T :::: -Qnh;r (72) 

j~~ :::: -QIT<7 (73) 

It is obvious from the aboye expresslOns that their splution would involve 

multlple values for a~T and thus for all other undetermined coefficients. The solution for 

a~7 can he obtained by solvmg the followmg quadratic equation: 

(74) 

where 

q, ==(jf+ YKIQlr - (VK/erp;) 

and q 4 == 1 - U-J + YK) + An IT - (YK I er )0. II 
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The solution for equation (74) that satisfies 0 < a;r < 1 (and thus 0 < d;r < I) is 

gIVen as: 

(75) . 

Accordingly, b;r and c;r are determined as follows. d;r> e~r and fl~ can then be 

determined from equations (71) - (73): 

(76) 

(77) 

where, 

The variance of inflation and output-gap can now be calculated using equation 

(66) and (67) (see appendix II for detailed derivations) : 

(78) 
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(79) 

Thus, the unconditional expected value of the loss function in the commitment 

case, given by equation (38), can be calculated as: 

(80) 

Using the same parameter values mentioned above, the calibrated results of the 

model for demand and cost-push shock are reported respectively in table:; and table 4: 

Table 3: Inflation Targeting with Commitment --- Demand shock 

r-
Cost channel closed Cost channel operating 

( h- == 0) ( K == ) 

a'l =.01 all == .25 all == 1.0 an == .01 ali := .25 all =1.0 
--

var(JT, ) 0 0 i 0 0.()16 0.502 0.804 
\ 

varix, ) 0 () 0 7.90 0.453 0.074 

Loss(L. ) 0 0 0 0.115 0.615 0.878 
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Although the cost channel leads to an inflation-output-gap volatility tradeoff, 

quantitatively the effects are small. To appreciate the importance of cost channel and 

gains from commitment compare the losses reported in table I and table 3. For example, 

when a n = 0.25 , the expected loss decreases by almost 50% due to commitment. Thus, 

these results confmn the proposition that there are gains from commitment even in the 

absence of inflation bias and that these gains are larger in the presence of cost channel. 

Table 4: Inflation Targeting with Commitment --- Cost-push shock 

Cost channel closed Cost channel operating 

(K =0) (K = 1) 

a fT = .01 a ll' = .25 a lT = 1.0 all' = .01 a l T =.25 a lT = 1.0 

var(1l', ) 0.377 15.367 30.375 1.607 22.537 36.082 

var(x,) 274.235 41.491 9.361 354.606 20.339 3.341 

Loss(L~ ) 3.119 25 .739 39.736 5.153 27.621 39.423 

Again, the impact of the cost channel on the losses of the central bank is quite 

small and insignificant in the commitment case. However, this does not undermine the 

result that the presence of cost channel strengthens the case for commitment. Comparing 

the losses reported in table 2 and 4 reveals that the losses are lower with commitment. As 
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in the case of demand shock, when all = 0.25. the expected loss decreases by almost 

.50% due to commitment in case of cost-push shocks as well. 

Figures 6 and 7 compare the volatility in inflation and output-gap with and 

without the cost channel for cost-push shocks for all possibJe values of Cf'T between 0 

and I when monetary policy is conducted with commitment. 

j 
30 

20 

Figure 6: Inflation volatility for cost-push shocks 
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Figure 7: Output-gap volatility for cost-push shocks 

Figures 8 and 9 compare the efficient policy frontier for cost-push shol:ks With 

and without the cost channel in case of commItment. As in the discretIOnary case, the 

policy frontier with the cost channel (figure Y) is Ingher than the policy frontIer WIthout 

the cost channel (figure 8) for all values of alpha. Thus, it is more . costly' to stabIlize 

mf1ation and output-gap in the presence of the cost channel. 

\ar( Jt ) 

Figure 8: Efficient Policy Frontier without cost channel 
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var(;T, ) 

Figure 9: Efficient Polley Frontier with cost channel 

The Implicit Interest rate rule 

Following the method of Clarida. Gali and Gertler (1999), I can derive the interest 

rate rule that Implements the optimal pre-commitment monetary policy by wnting the 

central bank's optimality condition (equation (65)) one period forward, taking 

expectations and sunbstituting the result in the IS relationship (equation (33)). 

. ( 0.'1 \1 1 
1::= 1--'- E" +-11 {J I ( I-I .' 

\, Cf I cr 
(81 ) 

Two points are worth noting about equation (g I ). First, the coefficient associated 

with expected innatlOn is less than one. Accordmgly. an increase in expected inflation 

leads to a small (less than one) increase in the nominal interest rate implying that the real 

mterest rate moves in the 'wrong' direction. that is. it actually decreases. Clarida, Gali 
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and Gertler (1999) argue that a rule of this type violate the Taylor principle and may lead 

to indeterminacies of output and inflation. Second, the rule in equation (81) implies that 

the demand shocks will be completely stabilized whether the cost channel is present or 

not. This implication is inconsistent with the result derived and discussed above that the 

demand shock cannot be completely stabilized in the presence of cost channel. The 

reason for this inconsistency is the method of deriving equation (81). To be specific, the 

following version of the optimality condition (equation (65» is used to get equation (81 ): 

(65a) 

But, it is important to note that while equation (65) implies equation (65a), the 

opposite is not true. Equation (65) may not hold even if equation (65a) does. Thus, the 

interest rate rule implied by equation (81) does not implement optimality condition (65) . 

For this reason and to confirm the possibility of indeterminacy, I use an alternative 

method (described in the discretionary case) to derive the interest rate rule that 

implements the optimality condition given by equation (65) . 

The solution method involves solving the IS relationship (equation (33» , the 

Phillips curve (equation (34» and the optimality condition --- equation (65) 

simultaneously for it' 1ft and Xt using the following trial solutions: 

(66) 

(67) 
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(82) 

the same as defined by equations (75), (76), (77). (71), (72) and (73) respectively. The 

implied interest rate rule is gIven as follows: 

(83) 

Equation (83) offers lot of msight m the implementation of optimal pre-

commitment monetary policy. The first important pomt to note is that, unhke equation 

(81). it captures the inertial behaviour of the central bank ImplIed by the optimality 

condition (65) as 1t entails a response to previous period's output-gap. The second point 

is that the coefficient in front of the lagged output-gap term must be positive to avmd 

self-fulfilling fluctuations m output and inflation: current interest rate must increase If in 

the previous period output-gap goes up. This condition is satisfied if «(5- niT) :> O. It is. 

easy to verify that this condition may be violated fiJr small values of air' Similarly. 

0), -a;Tnll) must be posItive if the interest rate were to mcrease in response to a 

positive cost-push shock. Lastly, equatIOn (83) confirms the previous result that the 

central bank cannot completely stabilize both output-gap and inflation in response to 
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demand shocks because the coefficient of u, is different from 1/ (J in the presence of cost 

channel. 

4.2)- Price-level Targeting 

Assuming that in practice no central bank can commit to a policy rule for all time 

periods and acknowledging at the same time that there are gains from commitment (as 

demonstrated in the above section), it is a reasonable question to ask: can we delegate to 

the central bank a targeting regime that would come close to replicating the commitment 

solution while operating in a discretionary fashion? Vestin (2000) answers this question 

in the afflrmative, provided the cost-push shock is serially uncorrelated. In this section I 

reconsider the question in a more general model in which demand shocks are also 

relevant due to the presence of cost channel of monetary policy. 

The central bank seeks to minimize the following loss function subject to the 

constraints implied by equation (33)- (36): 

1 [~ k ( 2 2)] L, = - E, L,; f3 a PTx,+k + P,+k 
2 k=O 

(39) 

Since the loss function is in terms of the price-level rather than the inflation rate, 

it would be useful to express the model in terms of price-level as well. Thus, the new IS 

curve and the new inflation adjustment equation are written as follows: 

(84) 

(85) 
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The only new first order conditlOn will be with respect to the pnce-level: the other 

two (with respect to X; and () will be the same as in the inflation targeting case with 

discretion: 

(86) 

(8'7) 

(88) 

Combining these equations will give the following optimality condition describing the 

behaviour of the central ballie 

(89) 

An interesting point to note from equation (89) is that it depicts the inenial 

behaviour of the central bank. which is a feature of the commitment solution implying the 

possibility that if a relative weight of aPT is assigned to the central bank instead of air. 

the commitment solutlOn can be replicated. However. that would be a premature 

conclusion. To be concrete. I solve the model using the method of undetermined 

coefficients WIth the following trial solutions: 

(90) 

(91 ) 
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Combining equation (85) (after eliminating ii using equation (84)) and equation 

(89) \\'lth the trial solutIOns yields the following identifymg restrictions: 

hel --I '/3] . ((;J+ Y;':)((/PTbrl + p"h,,! )+(a,1-YK)/akl'l +CvK!aX hp7 d", +PIli!I'J)-+ YK/a) 
-t- i- P. 

Cl'! = 1 ((,8+}"K)("",c"J +P,c>r)-t-(aA-p.')/a)/"1 + (yA-ja-Xcnd l ,; +p,fn)+I) 
1+fJ+;V7\ 

(95) 

(96) 

( = ('I'i (dl'i - [2", ) 

IT ( 1 + /3 +- Y")( 1 - p, ) 
(<)7) 

\vhere. 

It IS difficult to derive an analytical expression for umque values of these 

coefficIents. Thus. I resort to the calibrated version of the model and pick a solution that 

satisties 0 < a I'] < 1. 
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The vanance of the pnce-level and output-gap can now be calculated usmg 

equation (90) and (ql) (see appendix II for detailed derivations): 

( 98) 

( 

: >2 '\ 1 h, (1 + a ,) L ., ( I + a '7 ) . 

var(p,) = ----: - [/ II p" var(u,) + I P, I. var(1'/) I 
(l- ul'7) I-PilON I-p,an ' 

(99) 

The implied variance of inflation under price-level targetmg is given as follows: 

( 100) 

The unconditIOnal expected value of the loss function with price-level targeting 

can be calculated as: 

1'7 
E( L/) = var(p/) + a PI var(.\ ) (lOl) 

It would be incorrect to compare the absolute value of this expected loss under 

price-level targeting with expected loss under inflation targeting with pre-commitment 

(given by equation (80)) because the relative weights in the two expressIOns --- a/T and 

apT ---represent different benchmarks. an is the relative weight assigned to the 
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variability of output-gap compared to the variability of inflation, while a PT is the relative 

weight placed on the variability of output-gap compared to the variability of the price-

level. As noted by Vestin (2000), failing to appreciate this difference may have created a 

bias in favour of the free-lunch result of Svensson (l999b) . However, using the 

expression for variance of inflation (equation (100)) and variance of the price-level 

(equation (99)), I can establish a link between afT and apT ' Taking the ratio of the two 

variance expressions, I get: 

var(nJ = (J - al'T![2bJ~T (1 - pJ(l- aPT P") var(u,) + ~C~,(l - p,.)(1- an pJ var( v,)] (102) 
var(p,) bpT(l + aPT pJ(l - aPTP") var(u,) + CPT (1 + aPTP")(l- aPT pJ 

U sing equation (102) I can calculate the following loss function: 

(103) 

where 

Now, the two expected losses, given by equation (80) and equation (103), can be 

compared. 

The calibrated values for variance of price-level, inflation and output-gap and for 

the expected losses in case of demand and cost-push shocks are reported in table 5 and 6 

respectively. 
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In addition to the result that demand shocks matter even with price-·level targeting 

when the cost channel is operating, an important result is that the price-level targeting is 

preferred oyer inflation targeting (except for small values of ex IT)' For example, 

compming the expected losses in table 5 (the last row) with those reported in table 3 

reveals that the losses decreases by almost 50% when the central bank targets price-level 

in a discretionary manner as compared to a pre-commitment inflation target. The only 

exception to this result is when (Xii = 0.01. The difference, however, is negligible. 

Table 5: Price-level Targeting with Discretion --- Demand shock 

Cost channel closed Cost channel operating 

(K==O) (K = t) 
--

(XI'I ==.01 (X 1'.' ==.25 a/>I = 1.0 a l ,! =.01 a ,,! =c .• 25 (X"j = l.0 
--

var(p, ) 0 0 0 0.081 0,997 2.10~ 

--
var( .x,) 0 0 0 0.074 0.183 (1.029 

--
var(Jr, ) 0 () 0 5.69 U.35b U.474 

Loss(L, ) PT 0 0 0 0.138 1 043 2.137 
--

"' FT Loss(L, ) 0 0 0 u.125 0.367 0.474 

---
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In general, these results confirm the previous results obtained by Vestin (2000) 

and Dittmar and Gavin (2000). However, it is worth noting that these authors derived this 

result for a cost-push shock only; in case of demand shocks central bank is indifferent in 

choosing between the two regimes. In this sense the result that price-level targeting 

regime is preferred over an inflation targeting regime in the presence of a demand shock 

can be considered a new result. Note that if the relative weight on inflation stability 

versus output-gap stability is not appropriately adjusted, the result could be opposite --­

an inflation targeting regime would be preferred. (compare the second last row in table 5 

with the expected losses in table 3). 

Table 6: Price-level Targeting with Discretion -- Cost-push shock 

Cost channel closed Cost channel operating 

(K =0) (K = 1) 

a lT = .01 a ll' =.25 a ll' = 1.0 a ll' = .01 a fT = .25 a ll' = 1.0 

var(p, ) 0.798 26.945 73 .382 3.630 45.012 93 .944 

var(x,) 210.532 20.069 4.362 254.939 8.291 1.267 

var(Jr,) 0.910 12.576 19.459 3.297 16.072 21.102 

Loss(L,)PT 2.903 31.962 77.744 6.179 47.084 95.21 

Loss(L,ll' 3.111 14.918 20.616 5.605 16.813 21.386 
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As obvious from the comparison between the expected values of losses in table 6 

and table 4, price-level targeting is preferred over inflation targeting except for small 

values of IX Il . However, it is important to recognize that this result would not hold if the 

relative weight in the loss functlOl1 is not appropriately adjusted. Put differently, most of 

the earlier analyses (for example, Dittmar and Gavin (2000) and Svensson (1999b» while 

comparing the benefits of inflation targeting and price-level targeting, ignore this point. 

Had I followed the same strategy I would have ended up concluding that int1ation 

targeting is preferable to price-level targeting when the cost channel is introduced. 

5- Concluding Remarks 

Relying on the ample empirical evidence and a number (If previous theoretical 

flexible-price models this chapter developed a model, in the tradition of the '"nev-' 

Keynesian" literature on monetary policy, which involved the bank lending channel or 

the cost channel of monetary policy. The "new Keynesian" model has emerged as the 

standard framework. because this compact structure combines three very desirable 

features. First, it is firmly grounded in inter-temporal optimIzation, so the desire on tht, 

part of "new Classicals" for well-articulated micro-toundations is respected. With each 

equation being structural, the Lucas critique can be respected as the model is applied to 

policy questions. Second, a degree of nominal rigidity is allowed for, so the mechanism 

that Keynesians regard as essential for generating short-run real effects from demand 

shocks IS an integral part of the structure. Third. the model is conveniently analyzed at 
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the same level of aggregation as was common with earlier generations of policy-oriented 

discussions. One of the contributions of the present chapter is that it analyzes both the 

traditional and the cost channel of monetary policy in one unified framework, therefore, 

embracing the strand of literature that studies only the cost channel in the folds of the 

new Keynesian framework. 

The model is applied to two basic questions commonly analyzed in the context of 

optimal monetary policy: perfonnance of discretionary policy versus pre-commitment 

policy, and relative benefits of inflation targeting versus price-level targeting. A number 

of important results emerged. 

First, with the introduction of cost channel the demand shock leads to a tradeoff 

between stabilizing inflation and output-gap in addition to cost-push shocks. This result is 

in stark contrast compared to a widely accepted result reported by Clarida, Gali and 

Gertler (1999) that only cost-push shocks generate meaningful monetary policy 

problems. 

Second, the gains from pre-commitment exist even in the absence of an inflation 

bias and these gains are larger due to the presence of the cost channel of monetary policy 

thus strengthening the case for commitment. 

Third, the chapter proposes an alternative method of calculating the implicit 

interest rate rule that implements the optimal monetary policy. It is shown that this 
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alternative method is the correct method in the commitment case for the sake of internal 

consistency of results. For example, the interest rate rule in the commitment case. when 

derived using the eXisting approach. suggests that the demand shock is completely 

stabilIzed even in the presence of the cost channel. However. the calibrated results 

demonstrate the opposite thus implying an internal inconsistency of results. On the other 

hand when the alternative method proposed in the paper is used. this problem is resolved. 

Fourth. the chapter finds some support tor earlier results that pnce-Ievel targeting 

with discretIon is preferable over mtlation targeting with commitment even in the 

presence of the cost channel except for very small values of the preference parameter of 

the central bank However. unlike the previous work. the chapter IS careful in comparing 

the expected values of the losses incurred in the two regimes by appropriately adjusting 

the relative weight on output-gap stabilization as compared to inflation stabilization. 

Using the commonly employed approach gives the opposite result In this sense the 

chapter provides new insights on the Issue of comparing int1ation targeting with price­

level targeting. 
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Appendix I 

The purpose of this appendix is to show in detail the derivation of the inflation 

adjustment equation --- the ' new Keynesian' Phillips curve (equation 27). 

A representative finn ' j ' that is allowed to change its price, set its price to 

minimize the expected present discounted value of deviations between the price it sets 

and the minimized nominal marginal cost. 

'" L p k fJk E[ (~(j) - MC[+k)2 (AI-I) 

k=O 

where MC[ is the minimized nominal marginal cost. 

Can write equation (A 1-1) as: 

<X> 

L p k fJ k E[ (~2 (j) - MC[2+k - 2~ (j)MC[+k )2 
k=O 

First order condition with respect to ~ (j) is: 

'" <X> 

2 L p k fJ k E[ ~' (j) - 2 L p k fJ k E[MC[ +k = 0 
k=O k=O 

since E[~' (j) = ~. (j) 

<X> <X> 

~. (j) L p k fJ k = L p k fJ k E[MC[+k 
k=O k=O 
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or (AI-;2) 

Wnting out the tenns in equation (AI-2) and assuming that }~'(j) = p,'. I get: 

y 

or p,' = (I ~ pj3)MC, + pj3(1- pj3)Lpi fJ' MCl+k~1 
A~U 

y 

But (l -- pfJ) I pk 13k MC,+A+I := E,J~:J (from equation (AI-2). 
/..::::() 

(AI-:I) 

ThIS is equation ( 18) in the chapter. 

T\iote that the final expression for the int1ation adjustment equation is in tenns of 

I 1 h h ·· Me, 1 I . rea margma cost, w IC IS gIVen as --- or in og- inear verSIOn as: mel = ArC, -- PI' 
~ P, 

where mel is the real marginal cost. Therefore. I replace nominal margmal cost (MCI ) 

tenn in equation (AI-3) with real marginal cost. Accordingly, the log-linearlized version 

of equatIOn (AI-3) equation becomes: 

(AI-4 ) 

The log-linearized version of equation ( 19) of the chapter can be written as: 

(AI-5 ) 
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Writing equation (AI-5) one period forward and taking expectation of both sides, I get: 

Subtract PI from both sides 

Use this to eliminate EIP':, from equation (AI-4) 

p ; ~ (1 - p!3)(mc, + p, ) + P!3{ C ~ P JE,,,,~, + p, } (AI-6) 

Substitute equation (AI-6) in equation (A-5) : 

Simplifying: 

[1-(1- p)(I - pj3) - pj3(l- P)1P1 - PPI_ 1 = (1- p)(I- pj3)mc/ + pj3E/r/+, 

or 

or 
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or (AI-7) 

where, r-= 
(l - p)( 1 - pfJ) 

p 

Equation (AJ-7) is equation (27) of the chapter. 
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Appendix II 

Calculation of Variances 

This appendix calculates the vanances of inflation and the output-gap under 

int1ation targeting with commitment and under price-level targeting with discretIOn. 

A- Inflation targeting with Commitment 

The model described in the chapter gives the following evolutIOn of inf1ation and 

the output-gap under inflatIOn targetmg with commitment: 

(AII-l) 

(AII<~) 

Applying the variance fomlUla to equatIon (AII-2) gIves: 

where, 

(AIl-3 ) 

or (AII-4 ) 

Similarly. 
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(All-5) 

Therefore. 

1 
[

- "ldC ( '-) ') I' i'( ( f') -, 
c" _l2. ....., '[ e e ( ) ..... ( j 

var(x ) = ---_ c var(lI,) + f- var(r ) J- "11 _ II" var(u) + 1/ ~ /I , /I p, var(r'IJ 
' l' IT " II [ 1 - r [1 __ i' I ' 1--(1/ (17 P" (ITP, 

( "l d ,- -, J . " ') l' I I 
e"lll1- k 11/-" - var(II)+ r-( 1+ -( I/I·), -Ivar(r,) 

I, 1 d' ,- /I 1 d' - n p" ' '. - [,(,p,) J 
- ---

I - d~,' 

1 
--

I - d;; 

I 
' -; 

1 e' (I+d', J) j"'(\+(/'l J) 
yare \' ) = --,' II I, I- 1i var(u) + _' 11 I, I- \ var(r)j 

, . I de I 1 I' , I-d;1 L - nP" --I II/-\ 
(AII-6) 

Equation (A H-6) is equation (79) of the chapter. 

To find the variance of inflation. apply the variance fommla to equation (All-I): 

var( Jr,) = II ~T var(x, I) + h;; \ar( 11, ) + <I var( \', ) 

Substituting the expressions for the covariances using equation (AIl-3). (All,A) and (AlI-

5). and the expression for the variance of the output-gap using equation (AIl-6), I get: 
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2 2 2ac bC eC
• 2a c c C 

f C + bC var(u) + cC var(v) + IT I T 17 P u var(u ) + I T I T IT P" var(v ) 
IT I IT I 1 _ d C I 1- d C I 

ITPu ITPv 

(AII-7) 

Equation (AII-7) is equation (78) of the chapter. 

B- Price-level Targeting with Discretion 

The model described in the chapter gives the following evolution of price-level 

and the output-gap under price-level targeting with discretion: 

(AIl-8) 

(AII-9) 

Applying the variance formula to equation (AII-8) gives: 
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\vhere, 

or (AII-IO) 

Similarly, 

C, p 
cov(p, l' ", ) == II , var():/) 

l-unP, 
(ALI-tl) 

Therefore, 

1 f

l
-, , 2LI I,/b"l(hl 'IP) 2u

" 
l'I" (CI'IP, ) l 

var(p/)=--.. - bplvar(u,)+cprvar(\',)+---' -----"-var(1I,)+ / / 'var(\',) 
1-1.11'/ 1-01'7 P" 1-<1l'rl-\ J 

r ' ' 1 1 h~ (1 + 0" j.) ) C7, (1 + a, J ) 
var(p/)==---2-!-I----,-I-,-"- \,ar(lI/J+ I 111-\ var(1'I) 

I - (f I' 1 L I - (I P1 f\ I - a P7 p \ _ 
(AIl-l2) 

Equation (All-Il) is equation (99) of the chapter. 

To find the variance of inflahon, I need to re-express the evolution of the price-

level in tenus of inflation, To do this, subtract P'-l from both sides of equation (AlI-8): 
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(AII-l3) 

Applying the variance formula to equation (AII-l3) gives: 

Substituting the expressions for the covariances using equation (AII-3), (AII- lO) and 

(All-II), and the expression for the variance of price-level using equation (AII-12), I get: 

(AII-14) 

Equation (AII-14) is equation (100) of the chapter. 
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To find the variance of the output-gap, apply the variance formula to equation 

(AII-9): 

Substituting the expressions for the covanances usmg equation (AII-3). (AIl-10) and 

(All-II). and the expression for the variance of the price-level using equation (AIl-I::?). 1 

get: 

, _, 2dl 'l t'['1 hi' ,~ 2dr'l fl'l e l ,! P 
+ef'7 var(lIl)+ tprvar{",)-t- !r" var(ul)+ - ,\ var(v,) 

J - L7 n P" 1-- Qf'TP, 

Simplifying, 

(All-IS) 

Equation (All-IS) is equation (98) of the chapter. 

101 



PhD The'>1, - Hamza Ali Malik, Department of Econom1cs, McMaster 1Il1lversit)' 

Chapter 3 

Price-levell's. Nominal Income Targeting and the Cost Channel 

of Monetmy Policy Transmission 

1- Introduction 

As discussed in the previous chapters, a consensus has grown in many countries 

in recent years that central banks should pnmarily focus on policies that promote price 

stability in the economy, and that a rule-based monetary policy is supenor to discretion­

based monetary pohcy actions. Price stabilIty eliminates the costs assocIated \vith 

inflation (the rate of change of prices) and makes the economy more efficient. Moreover. 

a rule-based monetary policy diSCIplines the central banks by "tying theIr hands" and 

ensures systematIC actIOn. This kind of commItment leads to more transparency in the 

policymaking process and increases credibIlIty and accountability. A number of vanables 

that can be (and have been) used as targets in the conduct of rule based monetary policy 

to achieve the ultimate target of long-term price stability have appeared In the hteratur:c. 

Some notable examples are: money-growth, exchange rate, nominal mcome. int1atlOn 

rate and the price level. 

While there is broad understanding regarding the overall monetary policy 

strategy, the mechanisms through whIch monetaty policy affects the real economy are not 

completely understood. For example, in chapter 2, we learned that in the presence of the 
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cost channel of monetary policy. in addition to the traditional interest rate-aggregate 

demand channeL demand shocks cannot be completely stabilized and there is a trade-off 

between stabilizing inflation and output-gap. The traditional interest rate channel operates 

by affecting the spending decisions of households and firms and thus works through tht' 

aggregate demand slde of the modeL while the cost channel operates by affecting the cost 

of production and thus the aggregate supply side of the model. Most of the literature has, 

so far. concentrated mainly on the traditlOnal channel of monetary policy while assessmg 

altemati ve targeting regimes. However, several researchers such as Christiano and 

Eichenbaum (1992), Chnstiano, Eichenbaum and Evans (1997) and Barth and Ramey 

(2001) have emphasized the cost channel as a powerful collaborator in the transmissIOn 

of short run effects of monetary policy. By analyzing both the traditional and the cost 

channel of monetary policy in one umfied framework. this chapter, like the previous one, 

is an attempt to bridge the gap between these two strands of lIterature. 

In the previous chapter. I have already mentioned the reasons why distinguishing 

the relative importance of the traditional and the cost channel is usefu1.30 I briefly 

mention them again. First. it improves our understandmg of the link between the financial 

and real sectors of the eC0nomy. Second, it provides alternative indlcators to help gauge 

the stance of monetary polIcy and thus mcreases its ability to offset parhcular types of 

adverse shocks. Third. a clear understanding of the transmission mechanism has the 

potential to give more informatIOn regarding the choice of intermediate targets. Infonned 

,0 For a detailed di~cusslon see Kashyap and Stem (1 ClC)4) 
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by these observations. especially the last one, the objective of this chapter is to assess the 

robustness of policy recommendations for a closed economy in the presence of the cost 

channel of monetary policy. 

Thus, in spirit, this chapter is similar to the previous chapter. Ho\vever. there are 

some important differences. FIrSt it uses a continuous-time modelIng approach instead of 

the more conventional discrete-tlme approach. Apart from the advantage in tenns of 

analytlcal simplIcity, continuous-time models avoid the unappealing problems regarding 

the model properties being dependent on small changes in assumptions concerning 

informatIOn availability. I explain this point further while explaining the structure of the 

model below. Second, rather than deriving the optimal policy as in chapter 2, thIS chapier 

makes use of the Taylor-type interest rate based rules which have become quite popular 

in policy crrcles in recent years. In partIcular, I study two mterest rate based monetary 

policy rules --- price-level targeting and nominal income targeting in a contInuous-hme 

version of the 'new Keynesian model' that incorporates both the traditional Interest rate 

channel and the cost channel of monetary polley transmission mechalllsm. Third. the 

chapter also studies alternative specificatIOns for the aggregate demand SIde 0 f the 

economy --- the IS-type relatIOnshIp and for the aggregate supply "ide of the economy --­

a PhillIps curve type relationshIp that has been proposed recently in the literature in lIght 

of empirical conSiderations. Also, as explaIned in the last chapter. the results in favour of 

or against a pnce level target are very model specific, espeCIally regarding the 

specification of the Phillips curve. ThIS consideration adds robustness in assessmg the 
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role of the cost channel. Fourth, mstead of the nominal interest rate, the real interest rate 

appears in the Phillips curve relatlOnships to represent the cost channel. In chapter 2. I 

assumed that firms needed to pay the hired workers before the receipt of the sales 

revenues. For this purpose, they bon-owed from banks at the nominal interest rate I. 

Thus. there was a payment lag invohed and the relevant 'cost of bon-owing' was 

represented by the nommal mterest rate. On the other hand, in this chapter I assume that 

firms bon-ow from banks to pay for the wage-bill before the production process begms. 

Thus, there is a production lag involved here and the relevant 'cost of bon-owing' is 

represented by the real mterest rate r. Fifth. it is assumed that the hvo targeting regimes 

generate the same outcome regarding long-term int1ation. Thus. the criterion for 

evaluating the performance of a monetary regime is Its ability to minimize the volatility 

in real output in response to aggregate demand shocks 

The main results of this chapter are that the cost channel matters m the sense that 

the volatility of real output increases under both price-level and nominal income targeting 

when the cost channel is included in the models. However. the incluslOn of the cost 

channel does not say much on the choice between the two regimes. 1t appears that 

nominal income targeting performs better than pnce-Ievel targeting in bnngmg down the 

volatility of real output in almost all the specifications of the macro models used in the 

analysis regardless of the cost channel. 
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1.1- Comparison of Price-level Targeting and Nominal Income 

Targeting 

The relative benefits of price-level targeting and the related literature haw already 

been discussed in chapter 2. We learned that the long-ternl price level is more certam 

under price level targeting while it may wander around randomly over long penods under 

intlatIOn targeting, However. short-tenn price volatility (and thus output volatility) may 

be higher under price-level targeting because unexpected rises in the pnce lewl will be 

follow'ed by attempted reductions in the price leveL Moreover, the lIterature on the 

relative benefits of price-level targeting IS divided with a central role being played by the 

specification of the Phillips curve. Since, unlike chapter 2, this chapter also studJes 

alternative speCifications for the Phillips curve (and the IS relatIOnship for that matter) 111 

addition to the presence of the cost channel, it has the potential to shed more light on the 

issue of an appropriate targeting regime including pnce-Ievel targeting. 

Nominal income target111g IS another desirable strategy for monetary policy as It 

shares many positive features of inflation targeting. But, the most attractive feature of 

nominal 111come targeting IS that it IS closely related to both real output and pnces --- the 

two variables that central bank seem to care about most. In additIOn, nommal mcome 

targeting allows the monetary policy to adjust to offset disturbances to both aggregale 

demand and aggregate supply. For example. m case of an adverse demand shock (that 

would cause both real output and prices to go below target), policymakers would ease 

monetary polIcy that \vould return nominal income (the product of real mcome and 
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prices) to target. Similarly, an adverse supply shock results in fallmg real output and 

rising pnce levels. This could pose a dilemma if central bank IS pursuing price level 

targeting. Stabilizing the price level would mean further decline in real output. Nominal 

income targeting would help policy makers resolve the dilemma as it places equal 

emphasis on stability of both real output and price level.~1 

Frankel and Chinn (1995) have shown nominal mcome targeting to be superior to 

money-growth. exchange rate and price level targetmg in a simple time-consistent model 

of monetary policy. More recently, several contributions in the literature have been made 

that study the stabihty properties of the nominal income-targetmg regime. Two key 

papers in this regard are Ball (1999a) and McCallum (1997). Using a backward looking 

macro model, Ball (1999:1) has forcefully argued that nominal income targets are not 

merely inefficient but also disastrous: they imply that output and inflatIOn have mfinite 

variances. Svensson (1999a) replicates Ball's instability result and suggests that it is the 

stylized fact that policy affects real output before inflation which Ball (1999a) builds into 

his model that lies at the heart of the instability result. Challenging the negative 

assessment of nominal income targeting, McCallum (1997) has shown that Ball's 

instability result is not robust; it critIcally depends on the specification of the Phillip:;. 

curve rciationship.3:: Using a forward-looking model McCallum demonstrates that 

nominal income targeting does not generate instability. Using a Philips curve with mixed 

" The case in favour ofnominai income targeting has been well documented in Hall and Mankm 

'2 The Issue of the Importance of Phillips cune or the supply SIde of the economy for the 
pt'rformance of nommal mcome targetmg is not ne\\: It has been prevIously highlighted by Bean (1 9S3) 
and We,t (\986). 
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expectations, DennIs (2001 b) has shown that nominal mcome targeting WIll not generate 

instability as long as mflation expectations contain some forward-looking component. 

More recently Rudebusch (2002), however, has shown that nominal income targeting 

performs poorly after taking into account of the range of model and data uncertamty that 

pohcy makers face. 

It is evident from the above discussion that the case for or against price level 

targeting and nominal income targeting relIes critically on how inflatIOn expectation~ are 

fonned m the Phillips curve or more generally on the specification of the model. For this 

reason, r evaluate the perfonnance of pnce-Ievel targeting and nominal Income targeting 

In a senes (If macroeconomic models \vith dIfferent specifications for the IS relationship 

and PhIllips curve relationship. In partlculaL based on the works of Fuhrer (2000) and 

Amato and Laubach (2003), I introduce a lagged output-gap term in the new IS 

relationshIp. Both these papers have pointed out that the standard Euler equation for 

consumption (that gives rise to the new IS relatIOnship) fails to capture the dynamICs of 

the aggregate output. Similarly, many researchers have criticized the baSIC "new 

Keynesian Phillips cun'e", which IS based on Calvo's staggered price modeL on the 

ground that it generates inertia in the price !eYeI and not the inflation rate and that this is 

inconsistent with the stylized facts on mflation dynamics. Thus, I introduce d lagged 

inflation tenn to the baseline Phillips curve based on the work of Fuhrer and Moore 

(1995) and study the Mankiw and Reis's (2002) Phillips curve relationship that IS based 

not on sticky pnces but (In sticky infonnatIOn. In addition. I also explore the implIcations 
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of adding the supply side effects --- the cost channel --- of mterest rates to each 

specification. It has been argued in the lIterature that such effects can be significant in 

evaluating the performance of monetary policy tMyatt and Scarth (2003)). These 

considerations provide an additional and comprehensiYe contribution to the ongoing 

debate between choosing an appropriate targeting regime. Thus, the analysis not only 

allows for a direct comparison between price-level and nominal income targeting in a 

range of macroeconomic models. but also highlights the importance of the transmiSsIOn 

mechanism of monetary pollcy. 

2- The Baseline Continuous-time 'new Keynesian' Model 

The model is defined by equations (1) through (4). These equatlOns define 

(respectively) the '"new" IS relatlOnshlp (aggregate demand). the "new" Phillips curve 

(aggregate supply). monetary policy. and the exogenous cycle in autonomous spending. 

The definition of variables and a more detailed description of the structure are gIven 

following the equations, 

.\. == a(l' - f) + fri 

P = -XC" - v) + 'I/(a - 0) - ',:r(r - r) 

p + f!\' == 0 

a = Zi + S sine t) 
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All variables except the interest rate (r) and the time index (t) are the natural 

logarithms of the associated variable. Dots and bars above a variable denote 

(respectively) the time derivative, and the full-equilibrium value of that variable. All 

coefficients (the Greek letters) are positive. The variables are: a - autonomous spending, 

p - the general price level, r - the real interest rate, and y - the level of real output. 

Before discussing each equation III tum, I discuss the continuous-time 

specification. Discrete-time specifications are more common, but following this practice 

can involve model properties being dramatically dependent on small changes in 

assumptions concerning information availability. For example, consider the original 

"policy relevance" paper by Sargent and Wallace (1976) . The central conclusion in this 

study does not emerge if it is assumed that the information available to agents when 

deciding how much to spend is the same as what is now usually assumed (that is, when 

the assumption involved in McCallum and Nelson (1999a) is invoked). Also, if the 

McCallum and Nelson analysis (p. 309) is reworked with the information-availability 

assumption used by Sargent and Wallace, the entire undetermined coefficients solution 

procedure breaks down (with restrictions on structural, not reduced form, coefficients 

being called for). 33 A continuous-time specification precludes such unappealing problems 

from developing. 

33 See, Lam and Scarth (2002). 
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Equation ( 1) IS the "new" IS relationship which states that the rate of change of 

real output depends pOSItively on the real interest rate and on the rate of change of 

autonomous spending. The motivation for such a relationship can be appreciated by 

referring to a dynamic general equilibrium macro model with optimizing economic 

agents. I start with a log-linear approximation of the economy's resource constraint: 

y = ac + jia, where 'c' is the log of consumption expenditure, '0' IS the log of the 

autonomous spending. The parameters . a' and . f3' are the steady-state ratIOs of 

household spending and autonomous spending to total real output respectively. The 

Ramsey model is used to model forward-looking domestic households. If the 

mstantaneous utility function involves separable terms, log consumptIOn and the square 

l)f labour supply, the first-order conditions are c' = r -- r. and (ignoring constants) 

n = w- p-c. 'n' and '\\" denote the log of employment and the nominal wage. Equation 

(1) follows by taking the time denvative of the resource constraint and substituting in the 

Euler equation for consumption. (See appendix II for details). The labour supply function 

is used below. For detailed derivation and diSCUSSIOn, see Clarida, Gali and Gertler 

(1999), McCallum and Nelson (1999), Kerr and King ( 1996) and Walsh (2003a). Almost 

all the models being referred to are set in discrete- time with rational expectations. I use 

a continuous-time deterministic setting so that rational expectations and perfect foresight 

mean the same thing. The focus of this chapter is to exploit this tractable model of 

aggregate demand with a variety of aggregate supply specifications to analyze vmious 

monetary policies in the presence of the cost channel of monetary polIcy_ 
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Equation (2) is the "new" Phillips curve that relates the rate of change of mtlatJOn 

to the output gap, autonomous-spending gap and the real rate of interest gap. ThIS 

relationship essentially captures the supply side of the economy and can be clem·ed by 

mcorporating nominal price rigidities using Calvo's (1983) model of sluggIsh price 

adjustment and imperfect competition a la Dixit and Stiglitz ( 1977) in a dynamIc general 

equilibrium macro model. Only proportion ( J - r) of firms can change prices at each 

pomt in time. Firms minimize the undIscounted present value of the squared deviations 

between the log of marginal cost (me) and price (P). Many authors haw sho\m that 

optimal behaviour at the individual tlrm level leads to ft == -[(1 - r) 2 / T]( me - p I at the 

aggregate level. To represent thIS price-adjustment process in a format that resembles the 

traditional PhillIps curve. I follow Kmg (2000) and replace real marginal cost with the 

output gap (and any other term that emerges as relevant given that I ha\'e autonomous 

spending and supply-side effects of interest rate in the model). In order to incorporate the 

cost channel I assume that firms borrow from banks to pay for the wage-bill before the 

production process begins. Thus. there is a productIOn lag involved here and the relevanl 

. cost of borrowing' IS represented hy the real interest rate r. This assumption allows me 

to explicitly analyze the supply-side effects (the cost channel) of monetary policy. The 

cost channel makes firms' marginal costs depend directly on the rate of interest. I assume 

a standard Cobb-Douglas production function of the fom] Y::= '/1/ 11
, Thus. III log terms. 

,1' == Bn and the marginal product of labour. A[PL, equals BY/7\'. NO\\, the marginal cost is 

defined as i\fC::= Tr(1T r), ,HPL; we can (ignoring constants) approximate the Jog of real 

marginal cost by me - p == H' - 17, r - Y + 11. Equation (2) IS then derived in three more 
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steps. Use the labour supply function, the production function and the resource constraint 

to eliminate (w - p), nand c by substitution; define units so that, in full equilibrium, all 

prices are unity (so that me - p = 0) ; and substitute out the deviation of real marginal 

cost from its full-equilibrium value (see appendix I for details). The coefficients in (2) 

have the following interpretations: A = (1- r) 2 «2 / 8) + (J / a) -1) / r , '1/ = (1- r) 2 fJ / ar, 

and r = (1 - r)2 Ir Thus parameters 'A', 'r ' and ''1/ ' are functions of "deep" 

parameters like the fraction of firms adjusting their prices, labour' s exponent in the 

production function and ' a ' and ' fJ ' . The parameter ' K ' is introduced to capture the 

cost channel of monetary transmission. By setting K = 0, I can close this channel. 

Equation (3) defines monetary policy and encompasses both price-level targeting, 

f.L = 0 and nominal income targeting, f.L = 1. Equation (4) depicts the anticipated ongoing 

cycles in exogenous spending defined by the sine curve. Since the focus of the paper is 

on the role of the cost channel in affecting the volatility of output under alternative 

monetary policy regimes, the simplest way to introduce fluctuations in output is to 

assume that these are caused by exogenous variations in the autonomous spending. 

Before analysing the model and discussing the results I briefly talk about the 

parameter values that are used in calibrating the model(s) below. Consumption is 80% of 

the total output, that is, a = 0.8 . This implies that fJ = 0.2 . The other summary 

coefficients for the baseline Phillips curve relationship can be calculated by referring to 

the corresponding values of the 'deep' parameters. For example, if labour' s exponent in 
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the Cobb-Douglas production function is two-thirds (e == O,f)7) and the fractlOn of firms 

tha1 are able to adjust thelr prices once a year is approximately one-fourth ( 1- r = 0.27 ), 

then /~ = 0.33, If! :::: 0.03 and}' = 0.10. ,> The parameter 5 in equation (4) is taken as 1. 

3- Analysis 

In this section I derive the reduced form for real output to see ho\\ the cost 

channel affects the amplitude of the cycle 111 y, and to see the relatIve perfonnance of 

price-level and nominal mcome targeting in this regard, I explain this denvatIOn in the 

baseline case only. The reader can use similar steps to verify the results that I report for 

other cases in the following sections. 

First. take second time denvative of equatIOn (3) and use the result to eliminate p 

111 equation 2, Also, use equation ( 1) to eliminate r- r from equation 2. The result IS: 

(5) 

Using the undetermined coefficient solutlOn procedure as described in ChIang 

( 1984), the solution for output can be \vntten as: 

r = .1' + 8[ cosU)l + C[ sin( t)] (6) 

\vhere Band C are arbitrary constants that must be related to the underlying parameters 

-'" In order to ensure that my results are not dependent on partlcuJar values of these parameter", J 
have consldered a range of other parameter values as well. For example, lf we assume that the fractlon ot 
fim1~ wlth 5th:ky pnces lS two-thlrds 0.67 rather than 0 73 than the \ alues of all summary parameter, 

change accordmgl) In particular. they are: }, :::: 0.55, VI:::: 0.05 and r::;:; 0.18 However, the re,ult, 

are not senSltlve to these alternatl\"e \alues for vanous parameters 
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of the model. To solve for Band C. first take the hme derivatIves of (6). 

y :::: --B sin(t) + C cos(t) and 5; :::: -B casU) - C sin(t) along with the time derivatIve of (4). 

Ii =5cos(t) and then substitute these results and equation (4) and (6) in equation (5). 

The resulting coefficient-identifYing restrictions are: 

B :::: ~r(/3S - C) 

a()" -I- p) 

c = a.'ljI(), -I- p) -I- {J5(1\.-r).' 
. (1\.)/).' -I- a:' ( ,{ -I- ;d 

(7) 

(8) 

The amplitude of the cycles in real output that correspond to the ongoing cycles in 

autonomous spendmg can be examined by substituting the calibrated expressions for B 

and C in equation (6) 

Note that if ,,- == 0 . that is. if the cost channel is not operating. B:::: O. Thus. only 

the reduced-fonn parameter C represents the amplitude of the cycle in real output. It is 

straightforward to verify that the amplitude of the cycle in real output decreases as J.1 

increases. that IS, changes from zero to one. This is the first main result of thIS chapter. 

Result 1: In a baseline 'new KeynesIan' modeL nominal income targeting perfonns 

better as compared to price-level targeting in tenns of reducing the volatilIty of real 

output in the face of demand shocks. 
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To investigate the role of the cost channeL J set K = I . The results are reported in 

table 1. 

Table I: Output Effects --- Baseline "new Keynesian' Model 

Amplitude of ongoing cycle in real output 

Cost channel closed (". = () ) Cost channel operatmg ( ,,- = 1 ) 

Price-level targeting 

( )l :::: 0) OJl61 0.123 

Nominal Income 

targeting ( Ii = 1) 0.0 16 0.036 

Looking at table I, it is clear that the volatility of real output goes up in the 

presence of cost channel irrespective of the monetary policy regime. This result lS 

consistent with the claims of many empIrical papers like Barth and Ramey (200 I) that 

there are impOitant supply side effects of monetary policy. Moreover. nominal mcome 

targeting perfomls better than price-level targeting wIth or without the cost channel. 

Result 2: In a baseline 'ne\v Keynesian' model With the cost channel the volatility of 

real output is larger than In a baseline 'new Keynesian" model Without the cost channel. 

However. nominal income targeting still perfomls better in terms of reducing the 

volatility of real output. 
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The intuition for this is simple. In response to an autonomous ongoing demand 

cycle, the central bank adjusts the nom mal mterest rate to manipulate the aggregate 

demand (and thus the aggregate price level) in order to keep resulting output volatility at 

a mimmum. In the presence of the cost channeL however. adjustments in the real interest 

rate directly affect the aggregate supply side of the model as well: thereby increasing 

output volatility. As a result, with price-level targeting, the central bank would have to 

manipulate the aggregate demand by a large magnitude that would ensure the 

achievement of the original level of prices at the cost of an l11creased volatility in output. 

On the other hand, with nominal income targeting It would adjust aggregate demand just 

enough to reach a targeted levcl of nommal income with slightly higher level of prices 

but a lower volatility in output. Since the metric used to evaluate the performance of a 

targeting regime is the minimization of real output volatihty, nominal income targeting is 

preferred to price-level targeting. 

4- Extension I: Alternative Specifications of the Phillips Curve 

It has been pointed out by many researchers that 'the new Keynesian Phillips 

curve' based on Calvo's ( 1983) sticky pnce model generates inertia m the price level and 

not the inflatIOn rate and that this is inconSIstent WIth stylized facts on inflation dynamlcs. 

The empirical evidence (for example, Nelson (1998)) indicates that inflation responds 

sluggishly to economic shocks. The "new Keynesian Phillips curve' implies that inflahon 

IS determined by the current output gap and current expectations of future mflatwn. 

Inflation is, therefore, very flexible and responds immediately to monetary policy shocks 
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and hence does not accord wIth stylized facts, In order to capture the inflatIOn per:'!istence 

found in the data, it is common to augment the basic forward-looking mflation 

adjustment equation with the addition of lagged mflation. Fuhrer and Moore (1 (95) is 

one such example. Mankiw and Rei:'! (2002) suggest an alternative approach. \vhich 

departs from the assumption of sticky prices and replaces it \vith that of stIcky 

infonnatil,n. According to their model of price adjustment finns gather and process the 

infonnatlOn about thc state of the economy slowly over time, Unlike the sticky pnce 

model. prices are always changing but finns are slow to update their pricmg strategIes m 

response to new infonnatIOn. Empirical research of Gali and Gertler (1999) and Fuhrer 

( J 997) have generally found that when lagged inflation i:'! added to the basic 'new 

Keynesian Phillips curve'. Its coefficient is statistically and economically significant 

Since' the debate over the relative benefits of pnce-level and nominal income targeting 

rests critically on the specificatIOn of the Phillips curve. it IS a worthwhile exerCIse to 

redo the analysis with these more general specifications for the Phillips curve. 

If the weight on the lagged mflation tenn is assumed to be U.5, then the Fuhrer 

and Moore ( 1995) type Phillips curve can be wntten as follmvs (see appendix I tor a 

detailed derivation): 
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Table 3: Output Effects --- 'new' IS relationship with Mankiw - Reis' 

Phillips curve 

Amplitude of ongoing cycle in real output l 
I 

Cost channel closed ( K = 0) I Cost channel operating ( K = 1 ) I 
Price-level targeting 1 (,u=O) n.oxo 0.352 

Nominal Income 

I 
targeting (,u=I) 0.072 0.081 J 

Once again the volatility of real uutput mcreases under both price-level and 

nominal mcome targeting when the cost channel is operating. This time the ditTerence 

between the perfonnance of nominal mcome targeting regime and price-level targeting 

regime is more pronounced when the cost channel is operating; nominal income targetmg 

perfurms far better in keeping the volatility nf output low. Comparing the results of table 

.2 and 3. a point can be made (with some cautwn) that it IS the structure of the model 

regarding how the backward loolUng behaviour is intwduced that is important and not 

Just the backward looking behavlOur itself. 
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5- Extension II: Alternative Specification of the IS Relationship 

In all the three models discussed above. I have studied various specIfications for 

the Phillips curve relationslllp combined \vith the' standard' Ramsey type specification of 

the aggregate demand relationshlp or the IS curve. In this section I consider the change in 

the speciticatIOn of the aggregate demand relationship and then combine It with the three 

different specifications of the Phillips curve. This exercise is useful 111 shedding more 

light on the robustness of the re~ults derived aboye, In particular, I introduce a lag output 

term in the IS function, The motl"vation for doing this modification is taken from the 

works of Fuhrer (2000) and Amato and Laubach (2003). 

Fuhrer (2000) and Amato and Laubach (2003) have pomted out that the standard 

Ramsey type Euler EquatIon for consumption (which gives nse to an IS-type 

relationship) fails to capture the dynamics of the aggregate output Fuhrer (2000) allO\\ 

for habit formation m preferences while maintaining the assumption of optimal 

consumption choice on the part of consumers, Amatl) and Laubach (2003), on the other 

hand, introduce the 'rule of thumb' behayiour on the part of a fractlon of the household: 

the remaming fraction of the household is able to optimize their consumption in a usual 

fashion. Their modIfication to the standard consumer problem is justified on the grounds 

that it is costly to reoptImize eyery penod, Both these modifications, introducing habit 

persistence and incorporatmg 'rule of thumb behayiour'. leads to a lagged output gap 

tenn with some positive weight in the IS equation. Thus, it can be consIdered as the 

'hybrid' verSIOn used by Ball (l999a) and McCallum (1997), 
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If the weight on the lagged output term is taken as 0.5, then the 'hybrid' IS 

relationshIp can be written in continuous time as (see appendIx II for a detailed 

derivation) : 

(I a) 

The quantltatIVe results for the cahbrated version of the models that combine this 

hybrid IS relationship with the three specifications of the Phillips curve discussed above 

are reported in table 4, 5 and 6. 

Table 4: Output Effects "hybrid' IS with "new Keynesian' Phillips 

curve 

Amphtude of ongoing cycle in real output 

Cost channel closed ( Ie = 0 ) Cost channel operating ( K ~ I 
Price-Ieve I targeting 

(11 = 0 ) O.r)61 0.:226 

Nominal Income 

targetmg (JL=l) 0.015 0.039 
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Table 5: Output Effects --- 'hybrid' IS with Fuhrer-Moore's Phillips 

curve 

I Amplitude of ongoing cycle in real output 

I Cost channel closed ( h'- = 0) Cost channel operating ( ",- = I ) 
I 

Price-level targeting 

()1=0) I infinity infinity 
I 

Nominal Income 

targeting ()1 = 1 ) 0.62 0.606 

Table 6: Output Effects -_.- 'hybrid' IS with Mankiw and Reis' Phillips 

curve 

Amplitude of ongoing cycle in real output 

Cost channel closed ( K = 0 ) Cost channel operatmg ( A'- = 1 ) 

Price-level targeting 

()1=O) 0.080 0.111 

Nommal Income 

targeting (/l = 1 ) 
i 

I 
0.070 0.101 
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A stark difference between the results reported in table 2 and table 5 is that now 

the volatility of output is infinite under price level targeting and much hIgher under 

nominal income targeting in the presence of the cost channel. Moreover, the performance 

of nominal mcome targeting regime is not much different wIth or \,,:jthout the cost 

channel. Thus, the imtial results do not hold completely when an alternative specification 

of the IS relatlOnship is considered. This contradicts the claim made by McCallum ( 1997. 

Page 1) that it is only the specification of the Phillips curve that is important. 

.' .. . nplat.:cmcnt of/he Ball-Svensson Phillips clirve with the mentioned alternative (new 

Keynesian Phillips curve) results in a model in wllleh both output and inf7ation are 

d1'lUllillcalh' stahle under Ilominal income targeting whether or not the IS relationship is 

re-specified". This point is strengthened even more when results of table 6 are compared 

with the results of table 3: the amplitude of output is quite different under pnce-level 

targeting in the presence of the cost channel. 

6- Extension III: A More General Monetary Policy Rule 

So far the analysis implicitly assumed that in response to the ongoing cycles in 

autonomous spending the central bank adjusted its policy instrument in an intinitely 

aggressIve fashlOn. Depending on the value of parameter' JI " the central bank used its 

one degree of freedom to focus entirely on achieving eIther the pnce-Ievel target or the 

nominal income target. This behaviour could lead to excessive volatility in the policy 

instrument. Thus, while this scenario was treated as a baseline case, this section provides 

a more general specification of the monetary policy rule that incorporates the aggreSSIve 
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response only as a special case. In particular, J replace equation (3) of the baselllle case 

with the follov.-ing: monetary policy reaction function 

i = J -+ D( p + f.ly - 0) (3a) 

According to this rule. the central bank adjusts the nominal interest rate above its 

steady-state value whenever eIther the price level is above its target (assumed to be zero. 

with fi = 0). or the nominal income is above Its target (also assumed to be zero, v;ith 

fi = 1). Thus. as before. pnce-level targeting is involved when jl = 0 and nominal 

income targeting IS considered when JI = I. Ho\vever, now I can consider vanous degrees 

of 'Ieamng against the wind' in both cases. For example. D = 1 depicts the case \vhen the 

central bank is conducting monetary policy III a 'modest' manner. On the other hand, D 

approaching infimty would give me the basehne case when central bank responds in an 

'aggressive' manner. 

Here, I explain the solution procedure only in the baseline 'new KeynesIan' 

model \vith the general monetary policy rule. For other cases, only the quantitative results 

for the calibrated verSIOn of the model with D = 1 are reported in table 7 and 8. 

FIrst, 1 substitute equation (3a) and the relatIOnship r =: i - jJ 111 equation (1) to 

get: 

{. = o:D.p + ui2jfl' - aft + j,tI (9) 
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Also. I substItute equation (3a) and r = i - P m equation (2) and eliminate p usmg 

equation (9) to yield: 

(10) 

Now. by taking the appropriate number of time derivatives of equation (9) and 

using equation (10) to eliminate jj. I get the following third order differential equation: 

-lq(1i + (X/ (11 ) 

As before the solution for output IS gIven by equation \6). To solve for Band C. I 

first take the time derivatIves of (6). 1', =- -·B sin(t) {- C cos(t) and 5: = - B cos(t) - C sin(t) 

and :i' -= B sin(t) -- C cos(t) along with the time denvatives of (4), (i = d cosU) . 

ci = -c) sine t) and (i' = -Ci cosu) and then substitute these results and equation (4) and (6) 

in equation (11). The resulting coefficient-identifying restrictions are: 

B = .6(at/D. + K)'fJ) _A~ C 

AI Al 

t 13) 

where. Ai = I + oJ. - K(D and Ac = an(). + fJ) + K}' 

A significantly different result emerges when the central bank conducts monetary 

policy in a modest fashion (see table 7 and 8). The cost channel turns out to be 
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msignificant in affectmg the hehaviour of output in all the six models. However, nom mal 

income targeting still perfom1s relatively better in comparison with the price-lewl 

targeting case. The only exception is model # 2 but the difference is negligIble. 

Table 7: Output Effects with a General Monetary Policy Rule --- 'ne,," 

Keynesian' IS relationship with the Three Specifications of the Phillips 

curve 

Amplitude of ongoing cycle in real output 
--

Cost channel closed ( h- = 0 ) Cost channel operating ( II: =, I ) --

Model # ] 

Price-level taruetmg b ~ o 19b 0.195 

Nominal Income targeting 0.152 0.140 

Model # 2 

Price-level targetmg 0.084 O.06R 

~ominallncome targetmt 0.095 0.079 

Model # 3 

Pnce-Ievel targetmg U.192 0.197 

J Nominal Income targeting 0.167 0.172 

'\lote to Tahle 7: :vlodel I combme, the baselme 'new Keynesian' IS relationship \\Ith the ba,elme 'ne\\ 

KeynesJan' Phli!Jp~ cune while model :: and -' combme the ba~e line IS relatJOnshlp WJth Fuhrer and 

Moore ( 1995) PhlilW' curve and Mankm and Reis (2002) PhillIps curve respectJ\'eli 
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Table 8: Output Effects with a General Monetary Policy Rule --­

'hybrid' IS relationship with the Three Specifications of the Phillips 

curve 

,.----

Amplitude of ongoing cycle in real output 

Cost channel closed (K = 0 ) Cost channel operating (f: = 1 ) 

Model # 4 

Price-level targeting 0.251 0.240 

Nominal Income targeting Q,(lf\5 0.077 

Model # 5 

Pnce-Ievel targeting 0.241 0.247 

Nominal Income targetinf 0,lY5 0.175 

Model # 6 

Price-level targeting CU41 0.352 

Nominal Income targetinf 0.186 0.195 ~ 

Note to Table 8: Model 4 combmes the hybnd IS relationship with the baseline 'new Keyne,ian' Phlllips 

curve whi Ie model 5 and 6 combine the h) bnd IS relatiOnshIp wIth Fuhrer and Moore ( 1995) Philhps curve 

and Mank1\v and Rels (2002) Phillips curve respecti\ely. 
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7- Concluding Remarks 

The chapter studied the main developments in the macroeconomlC theory 

regarding the specifkations for the aggregate demand and aggregate supply sIde of the 

model in the context of altemative rule-based monetary polIcy regimes such as price­

level targeting and nominal income targeting. In addition, it also incorporated the cost 

channel of monetary policy transmJlssion to various models of the economy. Thus, the 

chapter assessed the robustness of polIcy recommendations for a closed economy by 

comparing results in a series of macroeconomic models. The results mdicate that 

analysmg both the traditIOnal and the cost channel of monetary pohcy in one urufied 

framework has been worthwhile. They confinn the results of earlier theoretical and 

empirical research on the potency of supply side effects of monetary policy (the cost 

channel) in effecting the real economy. Moreover. the chapter also finds strong support 

for a case m favour of nommal income targetmg when compared with pnce-Ievel 

targeting as it keeps the volatility of real output low. There is a growing literature that 

studies and compares the perfonnance of these targeting regimes and a consensus has not 

been reached yet. Thus. the results of this chapter can be considered as an additIOn to tillS 

debate. An important point in thIS regard is that the specification of both the demand SIde 

and the supply side of the model are crucial \ovhde analysing vanous monetary polIcy 

targeting regimes. 

However. I agree \'lith McCallum \>.;hen he concluded \vhile companng the 

perfonnance of mt1atlon targetmg and nommal mcome targetmg, "This demonstratiull 
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does not establish that nominal income targeting is preferable to inflation targeting or to 

other rules for monetary policy. To reach such a conclusion would require an extensive 

combination of theoretical and empirical analyses, conducted in a manner that gives due 

emphasis to the principle of robustness to model specification, plus attention to concerns 

involving policy transparency and communication with the public". (McCallum (1997, 

page 9). The point of this chapter was not to attempt any such ambitious undertaking. 

However, the results can be considered as a small step in that direction. 
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Appendix I 

The purpose of this appendIx is to help the reader understand the denvatlOns 

mvolved in specIfymg the various Phillips CUf\'e relatIOnships in continuous-time, 

A- Derivation of the Baseline "nel\, Keynesian' Continuous-time Phillips 

Curve with the Cost Channel 

As denved in chapter 2. the baseline 'new Keynesian' discrete-time Phillips Clif\le 

can be written as: 

(AI-J) 

Note that I have set the discount factor f3 equal to 1 for SImplicity. (1- T) represent the 

proportion of tinns that can change prices at each point m time and me, IS the real 

margmal cost 

Given the labour supply function --- 1\', - p, = 11, -r C, , the production function ---

1', = (JIl" the real marginal cost --- lIIe, = lI', - p, + I; - 1', +- 11, and the economy's 

resource constraint --- r, = ac + lia" I can \\Tlte the Phillips curve (equatIOn (AI-J) as 

(see chapter 3, page 112-113 for details): 

- ~ 

/[, = EJ[ ~I + )c(L - .1') -1Jf(u, - Ll) -t- "-,1'(1; - r) (AI-2) 
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where parameters Jc, If! and yare function of deep parameters and are defined in the 

chapter. The parameter ,,- is introduced to capture the cost channel of monetary policy 

transmission. By setting ,,- = 0 , I can close this channel. 

To express equation (AI-2) In continuous-time, define EJ[I+l -l[, = l[ and drop 

the time-subscript t 

-- -

=> 17 = -Jc(y -.\') + V/(a - a) - ,,-y(r -- r) 

Since l[, = PI .- PI-I' can define l[ =: P . 

- -
jj = -"l(y - y) + l!f(a - a) - Ky(r - r) (AI-3) 

Equation (AI-3) is equation (2) of the chapter 

8- Derivation of the Fuhrer-Moore's Continuous-time Phillips Curve 

with the Cost Channel 

In the baseline 'neVi Keynesian' Phillips curve inflatIOn is entirely forward-

looking. while In the traditional literature it IS entirely backward-lookIng. The idea behind 

a hybrid theory of a Phillips curve, such as Fuhrer-Moore's Phillips curve, is that 

inflation is a weighted average of both forward-looking and backward-looking behaviour. 

Using equation (AI-2), a slmple discrete-time hybrid version of the Phillips curve with 

the cost channel can be written as: 

(AlA) 
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where. (0 is the weight assIgned to the forward-lookmg component of inflation. For 

simplicity, 1 set OJ = 0.5. 

Subtracting 1[1 from both sides. equatiOn (AI -4) can be written after some re-arrangmg 

as: 

- ~ 

0.5(E,1[,rl-1[;)-0.5(1[, -IT:_l)=~-I1.(rt -y)+ljf(£1I-a)-Ky(i~ -r) 

- ~ 

=> O.5(k
l
"1 - k, ) = -A(r

l 
- _,.) -t- IjI(a, - a) - KY(/; - r) 

- -

or (k'+1 ~k:) = -2)0(.1', - _,.) + 2ljf(a, --a)~ 2KY(I; - r) (AI-5) 

To express equation (AI-5) in contmuous-time, define k'+l -k = k and drop the 

time-subscript t. 

. - ~ 

k = --211. ( l' - y) + 2lj/( a - (/ ) - 2KY( r - r) 

Since k, = 1[, - 1[,_1 . can define k = ;1 . Also, 1[, = p, - PH' can define 1[ = P . 

- ~ 

P =~2;,( \'~ 1') + 2ljf(a - a) - 211:)'(1' - r) (AI-h) 

Equation (AI-6) is equatIOn (2a) of the chapter. 
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C- Derivation of the Mankiw-Reis's Continuous-time Phillips Curve 

with the Cost Channel 

Mankiw and Reis (20()2) suggested an alternatIve model of price dynamics in 

which every firm sets its price every period, but finns gather informatIOn and recompute 

optimal prices slowly over time. In each period, a fraction 'I - r' of firms obtain new 

information ablmt the state of the economy and computes a new path of optimal prices. 

The remaining fraction . r' continue to set prices based on outdated information. 

Following Manklw and Reis (2002), I assume that a firms that last updated its price k 

periods ago sets the price 

(AI-7) 

where, mel + PI is the minimized nominal marginal cost. 

The aggregate pnce-level is the weighted average of the prices of all fIrms In the 

economy: 

o· 

PI =(l-r)Ir"p~ (AI-8) 
,~O 

Combining equation (AI-7) and (AI-8) yield the followmg equatIOn for the price level: 

'" 
P, -= (1- r)L r l

. £1.1. (mc, + P,) (Al-9) 
1=0 

Writing out the terms in equation (AI-9), I get: 
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or 
'J 

PI = (I - r)(mc, + 17,) + (1- n I r'+1 £I-H (mc, + PI) 
,~v 

Usmg equation (AI-9), the previous period's price level can be written as: 

" 
PI_I := (1 -- r) I r' £1_1_, (flle,_1 + ]),-1 ) 

h=U 

CI\ 1-1 0) 

(AI-II) 

Subtracting equation (AI-II) from equation (AI-l 0) and rearranging YIelds the followmg 

equation for the inflation rate: 

x 

1[, = (1- r)(mc, + PI) + (1 -- nI r' £1_1_, {uncI - 111CI_1) + 1[1} 
,~() 

'::>-:, 

- (1- r):I r' E'_H (me, + p,) 
h ::::(J 

Re-writmg equation (AI-IU), it can be shown that: 

J 
f' A £ p, - (1 -- r)( mCI + PI) 

( - r) L r 1_1_, (me, i- P: ) = "--'------'------'---'--
,~U r 

Use equation (AI-13) to eliminate the last ternl in equation (AI-L~) to get: 

~ 

1[1 = (I - r)( me, + PI ) -L (1 - r) I r! £'_1_' j( /lie, - 11ICI_1 ) + 1[, } 
,~II 

r 
]1 -- (l - r)( me +]) )1 

-(l-r) I I I i 
\ r ) 

or 

(AI-L~) 

(Al-13 ) 

(Al-14) 

But, me, = 1\ I - p, + I; - .I', + 11, which after usmg the labour supply functlon 

11', - p, = 11, + <-'I' productlOn function y, = {jll" and economy's resource con')tramt 

1', = CU'I + j30 can be written as (see chapter 3, page 112-113 for more detmls): 
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me _ = I -- 1- - - 1 I( r. - 1') - 1 - (a. - a) + !,.-( r - r) 
'1 ::; \ - (/3) - -

. \a f) /' , \a' , 
(AI-IS) 

Use equation (AI-IS) and its lagged version to suhstitute out real margmal cost terms 

from equation (AI-14): 

- - . 

", =)'(1, - ),)-I;/(a, --a)+,,-),I(I; -r) 

if. 

+ (1- r) IT! E,.H )'7'(y, -. .1': I) -, u'( (/, - a, .. I) + "'(J~ - r,-I ) + ",} (AI-16) 
A.:o:I! 

where, 

, (I 2 1] , /3 lJ =1--+--- ,L! =-" 
\,a () a 

( J - T 1 J' , 1 I = I -'- . /l = r '7 ,If I = r u 
\ r 

Equation (AI -16) is the sticky-informatIon PhillIps curve with the cost channeL 

To express equatIOn (AI-Hi) in continuous-time, define" = p . . 1', - 1"_1 'OO.i", 

a, - a,_1 = li* ,and ': -1;,1 = r' ,Also, drop the time-subscript t 

.. . 

p = X(y - Y) -If/(a - a) + Kr( r - r) 1- F .;. 0" .- Hi' 1- A"'i" (AI-I7) 

v = ¢(p - j/) 

j;' = ¢U-r') 

The system of equations defined by (AI -17) is equation (2b) of the chapter. 
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Appendix II 

This appendix explains the derivatlOn of the two IS-type relationshIps m 

continuous-time used in the chapter. 

A- Derivation of the Baseline "new Keynesian' Continuous-time IS 

Relationship 

Assuming that the elasticity of intertemporal substitution' () , is equal to one, the 

discrete-time Euler equation for consumptIOn can be written as: 

(AII-J) 

Usmg the economy's resource constramt, .\', = ac + fla, , and writing equation (AIl-I) 

one period forward, I get: 

(AII-::~) 

Detine, ErY'TI - l', = ,1' and E ([,+1 - il, = ti , Also, drop the tIme subscript 1. 

-

.1' = a(r - r)·.L /li (AII-3 ) 

Equation (AII-3) is equation (1) of the chapter. 

B- Derivation of the Hybrid Continuous-time IS Relationship 

Just as m the case of Fuhrer-Moore's Phillips curve. the idea behmd a hybrid 

theory of an IS relatIOnshIp IS that cOl1sumptlOl1 (and accordingly output) IS a \velghted 
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average of both forward-Iookmg and backward-looking behaviour. Using equation (AII-

:2), a simple discrete-time hybrid version of an IS relationship can be wlitten as: 

-

l'1 = ai£'YI+1 + (1- (v)YI-l - all; - r) - /3(£,([, ,- 0 , ) (AII-4) 

where, OJ IS the weight assigned to the forward-looking component of output. For 

sImplicity, I set (V = U,5 , 

Subtracting l'1 from both sides, equatIOn (All -4) can be written after some re-arranging 

as: 

-

(l,5( Et,"tTI - ,"I) - 0,5(-,,: - r l I) =- a( ,; - r) + fJ{Eta:+ 1 - (I,) 

-

=:- O,5(m"l- nit ) = a( I; ,- r) + j3( E ,{l;41 - 0 , ) 

-

or (111[+1 --llIl) = '2a( I; - r) + 2/3( E/I.+1 - at ) (AII-5) 

To express equation (Al-5) In continuous-time. define mtll - 111t = 111, 

E,a
l
+ l - a[ = (i and drop the time-subscnpt 1. 

-

ril = 2a(r - r) + 2fki 

Smce III I -:-: ,1', - -"t-I ' can define In = ,l' 

-
l"='2a(r-r)+2/3<i (AII-6) 

Equation (AII-6) is equation (la) of the chapter. 
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Chapter 4 

Is Price Flexibility De-Stabilizing? A Reconsideration 

1- Introduction 

At least since Keynes (1936). macroeconomists have recogmzed that a one-time 

reduction in the price level involves higher aggregate demand. while an ongomg expected 

rate of det1ation involves lower aggregate demand. Stressing the second of these t\VO 

pwpositions. Keynes argued that an increased degree of price flexibillty leads to 

increased output volatility. Perhaps one of the reasons that he favoured the Bretton 

Woods arrangements was that he expected (1936, p. 276) the destabilizing feature of 

increased price flexibility to be more powerful under flexible exchange rates. 

Formal evaluation of Keynes' concern dId not take place until 50 years after he 

wrote on the subject. HOWItt (1986). Chadha (1988) and Fleming (1987) offered 

analytical exploratlOns of this Issue. based on the first generation of rational expectatil~ns 

models (that involwd descnptlve structural equatIOns). DeLong and Summers (1986,. 

Driskill and Sheffrm (1986). King (1988) and Myers and Scarth (1990) used numerical 

versions of similar models to evaluate Keynes' concern. Mixed conclusions emerged. For 

example, using a closed-economy analysis, DeLong and Summers (1986. p. 1031, 

concluded that "simulatIOns based on realistIc parameter values suggest that increases in 

price t1exibllity might well increase the cyclical variability of output in the United 
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States." In contrast. in a small open-economy setting. Myers and Scarth reported only 

very limited support for the proposition that an increased degree of price flexihility leads 

to increased output volatility. Further. they found more support for Keynes' concern if 

the exchange rate is fixed .~ a result that is opposite to what Keynes expected. 

Since this spate of interest in evaluating the output volatilIty effects of changes m 

the degree of price flexibility. there has been a fundamental change in the focus of policy­

oriented macro theory. The "new neoclassical synthesis" has emerged as the standard 

framework. because this compact structure combines a number of very desirable 

features". The purpose of this chapter is to re-examine the question of de-stabilizmg 

price flexibility in the context ofthis new neoclassical framework 

We find it surprising that this reconsideration has yet to be explored. For one 

thing. this question IS a central onc, and with a change m the core framework of 

mainstream macroeconomics, one would expect a sensiti vity check on all previously 

derived aspects of conventIonal wisdom. But the lack of this checking IS particularly 

surprising given that. recently. policy makers have taken positions on this very question. 

For example. central bankers have noted that average contract length has varied rather 

dramatically over the last 30 years - falling as the core inflatlOn rate rose. and rismg 

again as the underlying inflation rate came back close to zero. It appears to be presumed 

that longer contract length (a lower degree of price flexibility) IS one of benefits of low 

" See chapter 1 for a detailed dis(;usslOn 
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equilibrium inflation. That IS. it appears that central bankers agree with Keynes on thIS 

questIOn. On the other hand, when answenng the concern that theIr adoptIon of a 

common currency may involve a loss on macroeconomic built-in stabIlity grounds, pollcy 

makers in Europe argue that this very fact may induce agents to embrace structural 

reforms in a more thorough-gomg fashIOn. One dImension of more fleXIble labour 

markets may be an increased degree of wage flexibility. 3b If so. these analysts appear to 

be arguing that such increased flexibility, if it were to develop, would help stabIlIze real 

output. In other words, they disagree \vith Keynes on this question. It seems that a 

reconsIderation of this question - within the nov.·-accepted framework for policy analysIs 

- IS of relevance for both these debates. 

The remainder of the chapter is orgamzed as t()11ows. In the next section, a small 

open economy version of the new neoclassIcal synthesis model is outhned. We assume 

that the main reason for busmess cycles in this model is that there is an ongoing cycle 111 

export demand from the rest of the world. In section 3. the implications of this ongoing 

variation in demand for real output volatility is derived, and the effect of a change 111 

average contract length on the amplitude of this real output cycle is calculated. Section 4 

provides a sensitivity test on the baseline model by developing a 'hybnd' version of the 

model. Finally, concludmg remarks are offered in section 5. 

3<, I am not arguIng that the common currene), \\a~ adopted With a view to IJlcreasJ:1g the appeal of 
(or pressure for) more t1e'\lble wages. What I mean IS that given the common currency has now been 
embraced. it makes sense to argue IJl fa\'Odr of more tle'\lble \vages. 

142 



PhD Thesl'; - Hamza Ali Malik, Department of EconomICs, McMaster Umver"itv 

2- A Continuous-time Open-Economy "new Keynesian' Model 

The model is detined by equatlOns (1) through (5). These equation!'> define 

(respectively) the "new" IS relationship (aggregate demand), the "new" Phillips curve 

(aggregate supply), interest parity, monetary policy (assuming flexible exchange rates), 

and the exogenous cycle in autonomous export demand. The definition of variables, and a 

more detailed description of the structure are given following the equations: 

l' = a (r - r") + n(.f + (", - J)) + fli 

ji = - iLl .1' - .l') + r( ( r -j') + (e -- c) - (]I - p)) -f 1,1/( a - a) 

r = i; + .f -+ (~- p 

P-+ 0' =0 

a = a + ()sin(t) 

(1) 

(2) 

(3) 

(4) 

(5) 

All variables except the real interest rate (r) and the time index (t) are the natural 

logarithms of the associated variable. Dots and bars above a variable denote 

(respectively) the time derivative. and the full-equilibrium value of that variable. All 

coefficients (the Greek letters) are positIve. The variables are: a - autonomous export 

demand. (' -- nominal exchange rate (the domestic currency price of foreign exchange), t­

the price of foreIgn goods. p - the price of domestically produced goods, r - the domestic 

real interest rate, and y - the level of real output. 
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In chapter 3, I discussed in detail the reasons for usmg the contmuous-tIme 

specification. The mam reason IS that although discrete-time specifications are more 

common, following this practice can InYolve model properties being dramatically 

dependent on small changes in assumptions concerning mformation aVaIlability. A 

continuous-time specification precludes such unappealmg problems from developing. 

Equation (l) is the expectational IS relationship. We start with a log-linear 

approximation ofthe economy's resource constraint: y =. ac + /Xl +- (1- a - {J)x. where (" 

IS the log of domestic consumption expendIture, a is the log of the autonomous part of 

exports and x is the log of the part of exports that is sensitive to the real exchange rate. 

The Ramsey model is used to model forward-looking domestic households. If the 

instantaneous utihty function involves separable terms. log consumption and the square 

of labour supply, the first-order condItions are L' =. r - r, and (ignoring constants) 

11 == H" - P - c, where r is now also interpreted as the rate of time preference. and 1/ and >t' 

denote the log of employment and the nommal wage. We follow McCallum and Nelson 

(2000b) and do not formally model the rest of the world: we SImply assume 

x == ~( ( + e - p). Equation (1) follows by takmg the tIme derivative of the resource 

constraint. substituting in the domestic consumption and the export functIOns. and 

interpreting summary parameter Q as s( 1 - CJ. - [3) (See appendix II fllr detmls). The 

labour supply function is used below. 
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Equation (2) summarizes Calvo's (1983) model of sticky prices. Only proportion 

(1 - T) of finns can change prices at each point in time. Firms mimmize the undiscounted 

present value (If the squared deviations between the log of marginal cost (me) and price 

(P). Many auth(lrs have shown that optimal behaviour at the individual firm level leads to 

p = -[ (1 - r) 2 / r]( me - p) a1 the aggregate leveL To represent this price-adjustment 

process in a format that resembles the traditional Phillips curve, we must follow King 

(2000) and replace real marginal CClst with the output gap (and any other terms that 

emerge as relevant given that we assume firms use intermediate imports). We assume a 

Leontieff production relationship between intemlediate imports and domestic value 

added. <P 1S the unit requirement coefficient for intemlediate imports. and 8 is labour' s 

exponent in the Cobb-Douglas domestic value added process (so that Y = lIt!, or in log 

terms, )' = 8n and the marginal product of labour. AfPL, equals 8YI/,v). Since marginal 

cost is defined as Me = W ![MPL(l -- ¢(FE / P)], we can (ignoring constants) 

approximate the log of real marginal cost by: 

1I1e -- p = 11' -- P -- Y + II + (tP /( I - ¢»)( f -t e - p). 

Equation (2) is derived in three more steps. We use the labour supply function, the 

production function and the resource constraint to elIminate (1t' p), 11 and c by 

substitution: we define units so that, In full equilibrium, all prices are unity (so that 

me - p = 0): and we substitute out the deviation l)f real marginal cost from Its full-
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equilibnum value (See appendix I for details). The coefficients In (2) then haw the 

following Interpretations: 

and 

If! =(I-·r)~ fJ/ar. 

For a closed economy with no autonomous spending term, fJ:=: D = ¢ = O. so 

only the output gap appears in the "nevi" Phillips curve. But in this open-economy 

setting, there are direct supply-side effects of both the real exchange rate and the 

exogenous variation in exports. 

There is much discussIOn of the importance of exchange-rate "pass-through" In 

r 
the literature that compares the efficacy of fixed and t1exible exchange rates· . One 

advantage of speclfymg imports as mtermediate products is that no mdependent 

assumption concerning exchange-rate pass-through needs to be made. Indeed, the Calvo 

nominal t1exibility parameter. (1 -- 1:), also stands for the proportion of firms that pass 

changes in the exchange rate through to customers at each point in time. 

The focus of this chapter IS on alternative de,b'Tees of ptice flexibility. As just 

noted. increased price t1exibillty is modeled as a reduction in parameter T. As is e\ Ident 

in the previous paragraph. thIS development Increases the SIze of the three "new" Phillips 

see. for example. De\ ereux (2001) and De\ ereux and Engel (2002) 
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curve parameters (Ie, y and \lJ) by the same proportion. We rely on this fact in the next 

section of the chapter. We also make reference to a representative calibration of the 

model helow. For illustration, the following parameter values are considered. Domestic 

consumption is 60% of output (ex = 0.6). Exports and imports are 4()%) of output and the 

real exchange rate elasticity of exports is unity (f3 = 0.2, ~ = 1.0, n = 0.2, ~ = 0.4). The 

annual effect of a one percent change in the output gap on inflation is one third (I" = 

n.33). Labour'S exponent in the Cobb-Douglas production function is two thirds (8 = 

0.67). The other supply side parameters Cr, y and \jf) are then determined by the model. 

Two things are noteworthy \vith this calibration: the dIrect "cost-of-livmg" effect of 

domestic currency depreciation IS inflatIOnary (y < 0), and the coefficients on the real 

exchange rate and the autonomous spendmg terms in the new Phillips curve are very 

small (\II = --y = 0,03 while /. = 0.33). 

Equation (3) defines interest arbitrage. With perfect foresight. the domestic 

nominal interest rate, r + p, must exceed the foreIgn nominal interest rate, r + f, by the 

expected depreciation of the domestic currency, e. Price stability exists in the rest of the 

world U = .f = f = 0), so the domestic central bank can achieve domestic price stability 

in two ways. One option is to fix the exchange rate (imposed in the model by assuming 

e = e = e = 0 and ignormg equation (4)). The second option is to peg a linear combination 

of the domestic price level and domestic real output (imposed in the model by assuming 
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equation (4)). Equatwn (4) encompasses two mteresting cases: targetmg the price level (/J­

= 0), and targeting nominal GDP (~l = 1). 

Given our focus on a Keynesian questlOn, it is natural to assume that busmess 

cycles in this small open economy are caused by exogenous vanations in export demand. 

as defined by the sine curve in equation (5). We now proceed to derive the reduced [oml 

for real output, to see how the amplitude of the resulting cycle in y is affected by changes 

m the degree of price flexibility, and to see hO\v the answer to thIS question depends on 

monetary/exchange-rate policy. 

3- Analysis 

We explain the derivatton of the reduced form for real output in the t1exiblc 

exchange rate case. The reader can usc similar steps to verify the result that we simply 

report for fixed exchange rates. 

First we simplify by setting t = f = .t = O. Next, we take time derivatives of (4) 

and use the results to eliminate the first and second time derivatives of p. Then. we 

substitute (3) into ( I ) to eliminate the interest rate. and use the result to eliminate the tenn 

involving the time derivative of the exchange rate in the tJme derivatIve of equation (2). 

The result is: 

(6 ) 

where 
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Al = }J..1- A + (y /(a + 0»)(1- f-1(a + 0), 

A2 =ljf-(yfJl(a+f.2)). 

We use the undetermined coefficient solution procedure, Followmg Chiang 

( 1984. p. 472) the solution for output can be written as 

l' = " + B[ cos( t)] + C[ sin(t)] . (7) 

The time derivatives of (7), ,I" = - B sin(t) + C cos( t) and ',; = Bsin(t) - Ccos(r), 

along with the time derivative of(S), ([ = b'cos(r), are substihlted mto (6). The resulting 

coefficient-identifying restrictions are B = O. and 

where 

.'13 = '/' (a + 0) - yfJ . 

A~ =A(a+O)--y. 

The similar expression for the fixed exchange rate Yersion of the model IS 

(8) 

(9) 

Since reduced-form parameter C represents the amplitude of the cycle m real 

output, it is our summary measure of output volatility. Before investigating how both C 

expressions are affected by a change m the degree of price flexibility. we compare 

expreSSlOns (8) and (9). Subtracting the former from the latter, we have 
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c5[(a + .Qj{I/Ij1(a + Q) + {Jp(l- r) + ({J). -III):J 

(A4 +1)(A4 -rp(a+Q)) 
(l0) 

The reader can verifY that a sufficient. though not necessary. condItion for A4 to 

be positive is that llltennediate imports be less than half of GDP. Assuming this to be 

true. expression (10) is positive as long as (fJA -1//) > O. The illustrative parameter 

values cited m the previous section mdicate that this condition is certainly satIsfied. We 

conclude that - as long as the degree of price flexibilIty is not affected by exchange rate 

policy - the model supports a flexible exchange rate. In additIOn, it is worthwhile to note 

that under a tlexible exchange rate regime nominal income targetlllg outperfonns price 

level targeting. Table I reports the quantitative results when the degree of pnce 

stickiness ( r ) is 0.75. 

Table 1: Baseline Model: Output Effects --- Baseline Parameters 

AmplItude of Ongoing Output cycles 

Flexible exchange rate FIX exchange rate 

Price level targeting Nommal income targetmg 

Baseline 

Model 0.102 0.027 U. [78 

We now investigate the effect of changing price flexibility directly. We do so by 

re-interpreting the slope coefficIents of the "'new" Phillips curve as )c = O")c *. }' = CJ,y * 
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and 1j/=17//f*. where 17=(l--r)Cir. A*=(2/r9)+(lIa)-1. r*=(Q/a)-(¢/(l-¢)) 

and If/* = f3 'a. We differentiate both the C expressIOns with respect to 0. Smce a higher 

(j corresponds to an increased degree of pnce flexibility. we interpret a finding of 

Oe l 017 > 0 as support for Keynes' concern that more price flexibility increases the 

amplitude of the ongoing cycle in real output. 

For the case of flexible exchange rates (expression (8)). (JC / 017 IS gIven as: 

(11 ) 

For the parameter values noted above. this expression must be positive. and the 

model unambiguously supports Keynes' concern; increased price flexibilIty must 

accentuate output volatility. Two comments on this result are \ovarranted. First, it is 

appealing on intuitive grounds that there IS more support for Keynes' concern in the new 

neoclassical synthesis modeL compared to what emerged from the corresponding "old" 

small open economy analysis. This is because Keynes' concern is based on the 

presumption that the de-stabilizing eiIect of the expected inflation/deflation rate 

dominates the stabilizing effect of one-time changes in the price level. Since the "new" 

approach involves agents that are more fll[\vard-looking. it makes sense that the de-

stabilizing effect matters more. The second point worth noting is that the analysis 

supports central banks that have taken pride in the fact that their low-inflation. flexible 

exchange rate policy has decreased the degree of nommal price flexibility. The analysis 

151 



PhD The,], -- l-lamza Ali Malik. Department of Economics. McMaster University 

says that both dimensions of this policy (the flexible exchange rate and the lower degree 

of price flexibility) help to lower output volatility. 

With a fixed exchange rate (expression (9»). OC / OC5 is given as: 

cC _ S[(O'+r2)(ljI' - ,8X)] 

OC5 - [C5X (a + Q) - C5/ + I'f 
( 12) 

This expression must be negative if (,8X -1//) > O. This is the same condition 

that is important for determining a preference for one exchange rate regime or the other -

if a direct effect of exchange rate policy on the degree of price flexibIlity is ignored. At 

first glance. the analysis appears not to support European countries that have opted for 

currency union. smce the almost certainly satJsfied (,8A - II') > 0 condition suggests that 

a flexible exchange rate involves lower output volatility. But policy makers in these 

countries have argued that. without the stabIlIty offered by a flexible rate. there will be 

increased mcentive for theIr citizens to accept structural reforms. If this prediction turns 

out to be true. and if a decreased degree of price rigidity is one of the outcomes of this 

general move toward fleXIbIlity. then thIS same condition. (,8), - IF) > u. IS sut1icient for 

the model to support this view. Thus, there Is mtemal consistency within both vIews 

about exchange rate polIcy. European polIcy makers appear to believe that Keynes' 

concern is not apphcable In a fixed exchange rate setting. and they are right; Others. such 

as the CanadIan authorities. appear to believe that Keynes' conjecture is applicable III a 
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f1exible exchange rate setting, and they are correct as well. As an illustration, Table 2 

reports the results when the degree of price stickiness decreases from 0.75 to 0.50. 

Table 2: Baseline Model: Output Effects --- Parameters with Increased 

Price Flexibility 

Amplitude of Ongoing Output cycles 

Flexible exchange rate Fix exchange rate 

Price level targeting Nominal income targeting 

Baseline 

Model 0.102 0.066 0.142 

--

4- Sensitivity Test --- Endogenous Persistence 

In this section we explore "hybrid" IS and Phillips curve relationships. Fuhrer 

(2000) and Amato and Laubach (2003) have pointed out that the standard Ramsey type 

Euler Equation for consumption (which gives rise to an ] S-type relationship) fails to 

capture the dynamics of the aggregate output. Fuhrer (2000) allows for habit formation in 

preferences while maintaining the assumption of optimal consumption choice on the part 

of consumers. Amato and Laubach (2003). on the other hand, introduce the 'rule of 

thumb' behaviour on the part of a traction of the household; the remaini.ng fraction of the 

household IS able to optimIze their consumption in a usual fashIOn. Their modification to 
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the standard consumer problem is justified on the grounds that it is costly to reoptimlze 

every period. Both these modifications, introducing habit persistence and incorporatmg , 

rule of thumb behavlOur'. leads to a lagged output gap term wIth some positive 'A' eIght in 

the IS equation. 

Similarly, it has been pointed out by many researchers that 'the new KeyneSIan 

Phillips curve' based on Calvo' s ( 1983) sticky pnce model generates inertia in the price 

level and not the mtlation rate and that this IS mconslstent wIth stylized facts un mflation 

dynamics. The empirical evidence (for example. Nelson (1998)) indIcates that mflation 

responds sluggIshly to economic shocks. The 'ne\\' Keynesian Phillips curve' Implies that 

inflation is determined by the current output gap and current expectatIOns of future 

inflation. Inflation is, therefore. very flexible and responds immediately to monetary 

policy shocks and hence does not accord with stylized facts. In order to capture the 

inflation persistence found in the data. It is common to augment the basic forward­

looking inflation adjustment equation with the additlOn of lagged inflation. Fuhrer and 

Moore (1995) is one such example. Mankiw and Reis (2002) suggest an alternatl\T 

approach. which departs from the assumption of sticky prices and replaces It w1th that of 

sticky information. Empincal research of Gali and Gertler (1999) and Fuhrer (1997) have 

generally found that when lagged mflation is added to the basic 'new Keynesian PhillIps 

curve'. its coeffic1ent is statlstically and economically significant. 
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It appears that it is a worthwhile exerCise to pose the Keynesian question once 

again, in this more complete setting. The 'hybrid' version of the IS and Phillips curve 

relationship, with a weight of 0.5 on lagged output gap term and lagged inflation term, 

can be written as follows (See appendix I and II for detailed derivations). The rest of the 

model remams the same . 

. i~ = (l-a)r+a(r-r) +Q(f +i;- p) -Qcr +c-' p)i- j3a -j3a (la) 

- -

ji = -2ic(y - .1') + 2y«I - n -+- (e -c) -- (p - 1'» -+- 21/,(0 -a) (2a) 

A solution procedure identical to the one explamed in section 3 of the paper is 

used to derive the coefficient identifying restrictions: 

(13 ) 

c = 25 (Ipn- yfJ)_ Ab_ B 
ric, A- A-, , 

( 14) 

where. 

The similar expressions for the fixed exchange rate case are quite messy so we do 

not report them here. Instead. we just pro\'ide m table 3 the quantitative results of the 

calibrated version of the model. Also. note that unlike the prevIOus analysis the reduced-

form parameter B is not equal to zero. This means that the parameter C does not 
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independently represent the amplitude of the cycle in real output and thus cannot be 

treated as a summary measure of output volatility. 

Table 3: Model with Endogenous Persistence: Output Effects --­

Baseline Parameters 

Al.!!QIitude of Ongoing Output cycles 

Flexible exchange rate Fix exchange rate 

Price level targeting Nommal income targeting 

Hybrid 

Model 0.113 0.06J 0.389 

Table 4 provides tht' resulls \vith increased price flexibility, i.e., when T = 0.5. 

While the hybrid version of the model supports the initial conclusions m the flexible 

exchange rate case, an mteresting result emerges in the fiedx exchange rate case The 

output volatilIty does not go down with mcreased price flexibility, as was the case m the 

base line model. 
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Table 4: Model with Endogenous Persistence: Output Effects ---

Parameters with Increased Price J<'lexibility 

--

Amphtude of Ongomg Output cycles 
--

Flexible exchange rate Fix exchange rate 
-

Price level targeting Nominal income targeting 

Baseline 

Model 0.113 0.105 0.42J 

5- Concluding Remarks 

This chapter has used the new neoclassIcal synthesis model to reconsider Keynes' 

concern that an increased degree of price flexibility may inaease output volatility. Earlier 

open-economy analyses of this question involved models wIth less complete micro­

ti.)undations and less forward-looking agents. Our results indicate that the reconslderation 

has been worthwhile. The earlier research found only limited support for Keynes' 

proposition overall, with somewhat higher support under fixed exchange rates. With the 

new analysis. which gives additional emphasis to forward-looking expectations. we find 

much stronger support for Keynes' proposition. Indeed. it must apply under flexibk 

exchange rates - the very policy regime that Keynes highlighted when drawing attention 

to his concern. 
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We find t\vo things reassunng. First, smce we are uncomfortable with the 

proposition that real-world policy makers are completely irratlOnaL we find it appealing 

that the new neoclassical synthesis model can identify the internal consIstency that was 

noted in the previous section. According to the modeL those who fa\our fixed exchange 

rates are correct when they expect that mcreased price flexibility will lower output 

volatilIty. Also according to the modeL those who favour flexible exchange rates and a 

domestic monetary policy that focuses on price stability are correct when they argue that 

decreased price flexibility wIll lower output volatility. Second, since we are 

uncomfortable \vith the proposition that Keynes had bad intuition, we find It appealmg 

that the macro framework that has more reliable underpinings supports hIS conjecture that 

the de-stabilizing dfect of higher pnce flexibility is only likely to emerge under fle:-cible 

exchange rates. As noted in the mtroduction, traditional rational-expectations macro 

policy analysis could provide neIther of these reassurances. 

While we find the results encouragmg, we stress the value of further investigation. 

For one thing, it would be worth modelIng the rest of the world. In this chapter. we ha\e 

assumed a cycle in demand for the domestic economy's exports (presumed to reflect an 

unexplained business cycle in the rest of the world). But If that cycle were modeled, it 1S 

likely that there would be a corresponding cycle in both the foreign interest rate and the 

foreign price leveL To pfl)ceed along this lme, the domestic economy would haw to 

involve an extensIOn (such as owrlapping generations) so the rate of tIme preference of 

individual domestic agents (a constant) could differ from the world interest rate (a 
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variable following a cyclical time path). We hope that the present note stimulates others 

to join us in pursuing these further analyses. 
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Appendix I 

This appendix shows the derivations of the two open economy Phillips cur,'es 

used in the chapter. In spirit. the approach is similar to the one used in deriving the 

Phillips curves for a closed economy. 

A- Derivation of the Baseline 'new Keynesian' Continuous-time Open 

Economy Phillips Curve 

As before. the baseline "nev. KeynesIan' discrete-time Phillips curve can be 

written as: 

(A1-1 ) 

Given the labour supply functlOn --- H', - PI = 11, + c, . the domestic value added 

process the real marginal cost 

mC
I 

= H'I - P, + I; - .1'1 + fI, + (¢ /(1- ~?)Xf + c, - P,) and the economy's resource 

constraint --- 1'1 = act + fJa, + n( t; + c', - p,). I can write the open economy Phillips 

curve (equation (AI-I) as (see chapter 4. page 145-146 for details): 

(Al-2) 

where parameters Ie. II! and I' are function of deep parameters and are defined in the 

chapter. 
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To express equatIOn (AI-2) in continuous-time. define £{1f{"1 -1f{ ;:::;i- and drop 

the time-subscript t. 

Since iT, = P, -, ])'-1' can define r. =:; j7 . 

=> (AI-3 ) 

Equation (AI-3) is equation (2) of the chapter. 

B- Derivation of the Hybrid Continuous-time Open Economy Phillips 

Curve 

Just as in the closed economy case. a simple dIscrete-time hybrid versiun of the 

open economy Phillips cun'e can be wntten. using equatIon (AI-2). as: 

ff.=,rv£r.. +(l-rv)1f TA(l"~:)-v(f-7)+(e -~)-(n -p--)')-IIJ(a '-~)(AI-4) 
, t .-+' f-l ~ r I. , t /·1 'f I 

where. OJ is the weight assigned to the forward-looking component of inflation. For 

simplicity, I set (() -= 0.5. Subtracting Jr, from both sides, equation (AI-4) can be written 

after some re-arranging as: 

O.5(k -k)=--A(1' -~)+y(t -7H(e,-~~)-(j) '-~»)+IIJ(a -~) r+l ( . r. [. , ! J' t 

or (Al-5) 
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To express equatIOn (AI-5) in continuous-time. define klTI - k, = k and drop the 

time-subscript t. 

it = -2 A (1'- ~) + 2 y(u - 7) + (e - ~) - (p - P) ) + 21;r( a - -;; ) 

Since kj = ff, - ffH' can define k = ir . Also. ffj = pj - PH' can define ,7 = jJ . 

=> (AI-6 ) 

Equation (AI-6) is equation (2a) of the chapter. 
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Appendix II 

This appendix explains the derivation of the two open economy IS-type 

relationships in continuous-time used in the chapter. 

A- Derivation of the Baseline 'new Keynesian' Continuous-time Open 

Economy IS Relationship 

Slmilar to the closed economy case. assuming that the elasticity of intertemporal 

substitutIOn' () . is equal to one. the discrete-time Euler equation for consumption can be 

written as: 

_. 
c, = E,c

l
+

1 
_. (,~ _. r) (All-l) 

Using the economy's resource constraint ,', = aC
I 
+ /3([, + nu; + c, --- PI)' and writing 

equation (All -1) one period forward. I get: 

( AII-2) 

Define. 

E/I I +1 
- (ir = ([ . Also. drop the time subscript L 

(AIl-3) 

Equation (All -3) is equation (1) of the chapter. 
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B- Derivation of the Hybrid Continuous-time Open Economy IS 

Relationship 

The approach adopted here is slightly different from the one used m delwing the 

closed economy hybnd continuous-time IS relationship. The basic idea behind a hybrid 

theory of an IS relatIonshIp IS still the same --- it combines the J:vv'O theories of 

consumption behaviour. The first theory of consumption behaviour is the one used in 

deriving the baseline 'new Keynesian' consumption function given as equatIOn (AlI -1). 

The second theory simple assumes th2lt consumptIOn in period t IS a function of previous 

period's output and can be wntten as c, = l"~1 ' Grven the economy's resource constramt 

l', == rxc, + fJa, + Q( t, + C, - P, ), these two consumptIOn theories yields the following 

two IS relationshIps respectively, 

.1'; == Gn', 1+ Q( t; + c. - P,)+ {kl, 

The hybrid IS relatIOnship is simply a \veighted average of these 1\\0 IS 

relationships: 

I . 
r I == 071' I + ( 1 - (0) l ,~ (AIl-4) 

\\I'here, (') is the \veight asslfmed to the baseline consumption theory. For SImplIcity, I set 

0) == 0,5, 
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-

or 0.5(ErYl+l - .1',) = 0.5C'·, - .1'1-1) + 0.5.1',_1 - 0.501'1_1 -i- O,5a(J: -- r) 

+ 0.5f3( £,a'+1 . (/ ) ~ 0.5f3a, (AlI-5) 

-

=> O.5( In,+! ~ 11/,) = 0.5(1-- a ).1',_ J t- 0.5a(J; - r) + 0.5f3(E,(aH ~ a,) - 0.5f3a, 

-
or (ltl ,_1 - nil) = (1- a)y,_] -+ a(/; - r) -+ f3(E, (£1+ 1 - (1i)'- (ia l 

To express equation (All-b) m continuous-time. define. nI,+1 -lII, = m • 

time subscript t. 

=> Iii = (1 -- a) y -+ a( r -- ~) -+ (Xi .. fJo -+ O(j -+ i: -- f7 ) ~ nU -+ (' ~ p) 

Since /1/, ::: J', - .1',-1 • can define 11/ = i' , 

5'· = (1 -- IX) Y + aIr .. - ~) + (Xi - (XI -+ 0 U 1- (', - j) ) ~ oCt -+ e - p) (AII-7) 

Equation (AII-7) is equation ( Ia) of the chapter. 
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Chapter 5 

Monetary PoUe}' Analysis ill all Open Economy with Incomplete 

Asset Markets 

1- Introduction 

Traditionally, the effects of monetary policy on aggregate demand In an open 

economy setting have been largely studied within the framework developed by Mundell 

(1963), Fleming (1962) and Dornbusch (1976). Although the Mundell-Flemin~!­

Dornbusch (MFD) framework has played a domlllant role in shaping the hterature on 

open economy macroeconomics (largely due to its empirical success and populanty 

among policy makers), It has certain Important methodological drawbacks. It does not 

provide any micro foundatIOns for the aggregate macroeconomic relationships and thus is 

unable to provide any well-defined Vv'elfare criteria by which to evaluate the effectiwness 

of alternative macroeconomic policies. The MFD-type models also disregard the role of 

the intertemporal budget constraints. which is central in the analysis of the current 

account and exchange rate dynamIcs. Moreowr. they fail to provide an explicit account 

of how monetary policy affects fim1' s production and price-setting decisions. 

A tremendous amount of research has been done in recent years to overcome 

these drawbacks by developing dynamiC general equilibrium models With an exphcIt 

focus on the presence of nom mal rigidities and monopolistically competltl\'e firms. This 
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approach essentially forms a ne\\' paradigm in international macroeconomIC theory and 

has been labelled as the 'new open economy macroeconomIcs' (NOEM)3~. Some notable 

examples that have partH.:ularly inspired and intluenced this chapter are Clarida. Gali and 

Gertler (200 I). Gali and Monacelli (2004). Walsh (1999). Svensson (2000). McCallum 

and Nelson (1999a. 2(00) and Ghironi (2003). The contribution of the present paper to 

this literature is that it provides new msights to the questions pertaining to optImal 

monetary policy in an open economy by clarifymg the role of the exchange rate and its 

dynamic relatlOn with current accounts. 

The debate over the role of the exchange rate in the formulation of monetary 

policy in a NOEM model is far from bemg settled. 3
" Taylor (2001) provides a very basic 

discussion of this issue. He suggests that although the monetary policy rules. whIch 

respond to exchange rate movements produce only negligible improvements. the issue 

needs to be researched further. Moreover. what is the implIcation of dynamic relationship 

between exchange rate and current accounts for the formulation of monetary policy IS 

very much an open question. In most recent papers on monetary polley. (e.g .. Clarida. 

Gali and Gertler (200 1 )), the dynamics of current accounts do not matter due to the 

assumption of complete asset markets. Ho\vever. as pointed out by Obstfeld and Rogoff 

(1995a). the assumption of complete asset markets is not realistic in a model with 

3~ Philip Lane (200 I ) I~ a good reference for a detailed ,uney. For monetary policy analysis in an 
open economy context. h\ 0 useful websJte~ are \\"\~eocJties.comimonetarvrules/mpoe.htm and 
http: 1wv.",\2.bc edu:-ghirontlmones) II html 

1y By a role, I mean respondmg to exchange rate mo\ements and not tar geting exchange fate. 
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imperfections and rigidities in goods market. The reason is that wIth nommal ngidit1es 

monetary policy will atfect real variables mcluding the current account 

To address these issues, I develop a dynamic general equilibrium monetary model 

of an open economy with monopolistic competition (and thus nommal ngidlties) and 

incomplete asset markets. With incomplete asset markets the dynamics of the current 

account does matter for monetary policy because then, besides dealing wIth the 

distortions created by mllnopohstlc competItion, the central bank needs to address the 

inefficiencies caused by incomplete asset markets. Monetary policy is conducted 111 an 

endogenous fashion, that is, the short-term nominal interest rate is the instrument of 

policy rather than an exogenous stochastIc process for some monetary aggregate. 

The mam result of the chapter is the breakdown of a WIdely accepted result 

reported by Clarida, GaE and Gertler (2001) in a sImilar model of an open economy. 

They report that under certam standard condltLOns, the optimal monetary po bey deSIgn 

problem fL)r the small open economy IS isomorphic to the policy problem for the closed 

economy. More specifically, they argue that optimal monetary pobcy calls for adjusting 

the interest rate to completely offset demand shocks, which implies no trade-off between 

output volatility and mflation volattlity. There is no addItional need (or very httle 

additional need (Satim, Harrison and Millard (2003)) for the interest rate to respond to 

exchange rate movements as long as the central bank implements a rule in which the 

nommal interest rate responds to expected future inflation. It is assumed that the effect of 
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exchange rate movements is incorporated in its effect on expected future inflation:~1i 

However, I have shown in this chapter that optimal monetary polic/: calls for a less than 

full offset of the output effects of an aggregate demand shock and thus central bank faces 

an inflatIOn-output gap volatility trade .. off The basic insight is that when the exchange 

rate affects both aggregate demand and aggregate supply, adjusting the mterest rate to 

stabilize output in the face of a demand shock will cause fluctuations in inflation. Thus. 

the optimal monetary policy calls for trading-oft some output volatility for less inflation 

volatility. The exchange rate thus provides an additional piece of information to be 

considered when adjusting interest rates. Walsh (1999), Ball (l999b) and Svensson 

(2000) have also reached similar conclusions m their ad-hoc extensions of closed 

economy models. Moreover, due to the dynamic interaction between current accounts 

and the real exchange rate. the optimal monetary policy also entails a response to net 

foreign asset positions and the impact of the demand shock last well beyond the time 

mterval in which prices are rigid. 

1.1- Structure of Asset Markets 

Since the structure of international asset markets play a crucial role m this 

chapter. this sub-section explams. at considerable length, the difference between 

1', Leltemo and Soder storm (200 I ) and Guender (200 I) have argued that because of the 
uncertamty about how exchange rates are detenmned and about the true economIc environment. central 
banks ma~ ~e5pond to exchange rate movement, mappropnately: tlghtenmg when they should be loosening 
and vice \ef'ia. 

41 By optllTial monetar~ policy I mean that. gi\'en the dynamIC general equilibrIum structure, the 
effect, of all sources of sub-opttmality (like nominal pnce rigldltle, and Imperfect asset markeb) are fully 
neutralIzed and the effiCient tlexible prIce/complete asset market eqUlilbnum allocation is restored. (see, 
Gal! and Monacelli (2004), BenIgno, P. (2001 \). 
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complete and incomplete asset markets and their implications for the current account 

dynamics. 

In an open economy. eCOnOITIlC agents can insulate themselves from country­

specific shocks by running current account deficits or surpluses. To what extent thlS 

international risk sharing would take place and how monetary polIcy would affect th1s 

behaviour depends on the structure of international asset markets. Moreover. it IS a well 

known observation that the predictions of a dynamic general equilibrium model of a 

small open economy regarding the current account behaviour depend critically on the 

structure of the asset markets. Broadly speaking. there are two types of asset market 

structures that have been studied in the literature --- complete versus incomplete asset 

markets. 

Complete asset markets mean that economic agents are able to trade as many 

state-contingent assets as there are future states of nature thus insunng themseh'es agamst 

any type of risk or shock that may hit the economy. This paradigm of complete 

contingent claims markets was first developed by Arrow (1964) and Debreu (1959). The 

implication of having access to a complete set of Arrow-Debreu securities IS that there 

are no current account imbalances and no asset accumulation takes place ... 2 The reason as 

explained by Obstfeld and Rogoff (l995b. 1996) is that with complete asset markets 

"indi,'idllOls ('\'CIl'II'!zcre III the world eqllali:::c their marginul rates oj'slIhstirutioll uf 

42 l\ote then thl~ would not be true m a model with capital accumulation. 
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pre5cnt/or/lltllre stare-contingent consumption 011 the same Arrow-Debreu prices, soja,. 

II ' d' I II d ,1/'(C;+I) 1l'(CI~J)' . '/ " . {/ cOlin tries 'i an :1. <II!( a ates 'f, . = ---- f!IVCll SUIll ar ratcs 01 tUllt' 
ll' (c: ) II' ( C! ~ I) ~ . 

preference. ,-13 (Obstfeld and Rogoff. 1995b, page 1765). According to this optimalIty 

condition, complete risk pooling takes place among countries against any (expected and 

unexpected) future country specIfic shocks. So, on any future date or in any possible 

state, there will be no gains from mtertemporal trade. That is, the current account \vill 

remain zero. Thus, the assumption of complete asset markets simplifies the analysis to a 

great extent by closing the current account channel as a dynamic propagation mechanism. 

Incomplete asset markets, on the other hand, mean that domestic economic agents 

do 110t have access to a complete set of Arrow-Debreu secunties. In its simplest fonn, the 

agents in a model with mcomplete asset markets have access to only a one-period riskless 

(non-contingent) bond. Thus. all country speCIfic shocks/risks cannot be pooled, so there 

IS a possibility that current account Imbalances may occur. For example, after a positive 

(negative) shock, the domestic agents smooth lhelr consumptIOn by lending to (borrowing 

from) the foreign country and thus run a current account surplus (deficit). [n Ohstfeld and 

Rogoffs (1995b. 19(6) language. the above equation only holds m expectation: 

E U'(C;+I) = E ~(CI~I) In this case, unlike the previous one, differences bet\veen the 
I '(CI) I '(CI 

II r II 1+1) 

~.' More generally, m monetary models this condJtlOn should be appropriately adjusted for the 
presence of exchange rate terms. 
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marginal rates of intertemporal substitutIon of the two countries can anse in the face of 

an unexpected shock. 

It is important to note, however. that m all future periods after the shock, the 

consumption in the domestic country follow~ a random walk meaning that there is no 

well defined endogenously determmed steady state. This is the well-knO\vn stationanty 

problem of open economy models with infinitely-lived economic agents. Essentially \vhat 

happens is that under incomplete asset markets (thus imperfect risk sharing) and a gIven 

initial choice flX the international distribution of asset holdings, shocks cause the 

distribution to change permanently by generating differences in the time path of 

consumption. Since there lS a possibJ!Ity of an mfinite number of steady state equilibria, 

log-linearization of the model is also problematic and can be very inaccurate (Kim and 

Kose, 2003) because one would be approxImatmg the dynamics of the model around a 

moving steady state. 

The reason why most recent papers have developed trameworks that de­

emphaSIze the role of current account imbalances IS to avoid such non-statIOnarity 

problems. For example, CorsettI and Pesenti (2001a, 2(04), Obstfeld and RogotI (2000) 

assume that the intratemporal elastiCIty of substitution between domestic and foreign 

goods is one and III the initial steady state net foreIgn assets are zero. The advantage of 

theIr approach is that they \vere able to solve the model without resorting to log­

linearization. HO\vever. the problem IS that the choice of initial zero steady state is 
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arbitrary. Any other non-zero imtial steady state will lead to non-stationarity (See, 

Ghironi (2000)). 

Assuming complete asset markets IS another alternative to avoid the non­

stationarity problems. As explained above in detaiL complete asset markets imply perfect 

risk sharing and thus current accounts do nOT respond to shocks. Important examples of 

recent work in this vein are Clarida, Gab and Gertler (200 I) and Gali and Monacelli 

(2004). Although these models are tractable, the concern here, as pomted out by Obstfeld 

and Rogoff (1995a, 1(96), is that the assumption tand thus the implication) of complete 

asset markets and the presence of Imperfections and nominal rigidities in the goods 

market are just not compatible because in the presence of sticky prices, unexpected 

monetary shocks can have real effects that include the effect on current accounts. 

There are some papers that do not close the current account channel and still try to 

address the (in)detenninacy of the steady state and the non-stationarity issue. One 

approach IS to assume an endogenous rate of tIme preference, more specifically. 

assummg that the rate of time preference IS a function of consumption. This was 

onginally proposed by Uzawa (1968) and recently adopted by Mendoza (1991) among 

others. Nuemeyer and Pern (2001 a) and Benigno (200 I) assume that the domestic agents 

face a positive cost when acquinng the foreign bonds. They call such costs "portfolio 

adjustment costs" and use the eXistence of intennediaries in the foreign asset markets as a 

rationale for such costs. Yet another approach to bring about stationarity is to adopt the 
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overlapping generation framework rather than the more popular mfiniteiy lJved 

representative agent framework. Cardla (1991) and Smets and Wouters (2002) llse 

Blanchard's (1985) model in which domestic agents face a non-zero probabihty of death 

at each point in time. Ghironi (2003). on the other hand. uses Weii' s (1989) specification, 

where agents are born on different dates WIth no assets, to attain determinacy in hIs 

model. 

In order to explore the current account channel and to attam stationanty in my 

open economy modeL I have assumed that the mterest rate faced by the domestic agents 

IS equal to the world interest rate plus a risk premium that is increasing in the domestIc 

country's foreIgn debt. ThIS assumption eni>ures that the rate of consumption growth 

depends on asset holdings: so setting consumption to be constant pins down a steady state 

distribution of net foreign assets. Senhadji (1997) and Schmitt-Grohe and Uribe (2001) 

have used this debt-elastic risk premIUm approach to achieve stationarity. The choice 

among dIfferent stationarity-generatmg approaches is quite adhoc and difficult to 

distinguish quantitatively as shown by Schmitt-Grohe and Uribe (2003). 

The rest of the chapter is organized as follo\Vs: Section 2 discusses m detail the 

basic structure of the model. SectIOn 3 deals with finding the equilibrium and the 

derivation orthe aggregate demand (the new IS equation) and the agt,rregate supply (new 

Phillips curw) relatIOnshIp. SectIOn 4 talks about the behaviour of the monetary 

authont),. In section 5. I discuss the results and section 6 includes concludmg remarks. 
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2 - The Model 

There are three types of economic agents in the economy: households, firms, and 

the monetary authority. Given their preferences, households decide how much to 

consume (both domestically produced goods and imported goods) and how to allocate 

time between leisure and work. The firms have some monopoly power and take two 

decisions: how much to produce using the labour services of the households and how to 

set the price for their output The monetary authority issues money and employs nominal 

mterest rates as an instrument of monetary policy to achieve certain well-specified goals. 

2.1 - Households 

The economy consists of a contmuum of Identical households. The model is 

described in terms of a representative household making decislOns in the presence of 

uncertainties about the future. A typical household seeks to maximIze the expected 

present discounted value 0 f utility.!.j 

E f- 7 f T 1 C ~: Ai, ilL-I) L ( .. lV,.--) 
(-II e (1) 

where 0 <- (3 <. I and En denotes the expectation based on the information set available at 

time zero. C is a composite consumptIOn index, N( denotes labour supply, and M: / 
/F, 

~4 Although I have adopted a money-in-the-utllity-tunction approach to introduce money, a cash­
m-advance version ofthe model produces simIlar results. Feenstra (I Q86) has discussed the equivalence 
between the two approaches. It should be noted, however, that this equivdlence IS obtained by redefining 
consumption as being inclusive of transactIOn costs and IS therefore not independent of money holdmgs on 
the part of the consume!. ThIS ImplIes that leaving out a money demand equatIOn from the model is 
technically mcorrect. However. McCallum (2001) has shown that makmg transaction costs explicIt does 
not affect the results. 
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represents real money balances, with AI being nommal quantity of money, and P being 

the overall consumer price index (CPI). 

The composite consumption index IS a function of domestlc goods and foreIgn 

goods, and is defined as 

where e
lfJ 

denotes the index of domestic consumptlOn goods and C F I the index of 

foreign consumption goods (imports). "7' is a measure of the elasticity of substitution 

between domestic and foreign goods and is assumed to be positive, I.e.. '7 > O .. a' 

represents the share of foreign (imported) goods m the consumption index. I assume that 

consumption is differentiated at the mdividual goods leveL Thus, the domestic and 

foreign goods consumption indIces can be written as CES aggregators of the quantitIes 

consumed of each type ot good. 

( 1 E-~ \,-1 
CIIJ = l SC II [(j) , dj i 

,{I / 

(3) 

where 's' IS the elastICIty of substitutIOn wlthin each category and IS assumed tu be 

greater than one, i.e., <: > 1. 
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The demand functions for goods within each category can be detemuned by 

maximizing equation (3) and (4), individually, with respect to the total expenditure on the 

I 

respective category of good, gwen asZH1 = fPH:U)Cf{"(j)dj 

I 

and Z F,! = f PF , (j)('FJ (j)dj, PHJ (j) and PF [(j) are the prices of the consumption goods 
o 

CH [( j) and C, I (j) respectively, The demand functions that emerge from this 

maximizatIOn exercise, are given as: 

r
' P ( ) 

C (') = HJ) 
IiJ } I P 

, HJ 

CH,! (5) 

( P \ 0 

C-'(')=I~I C f" ) P F, 
, f: ) 

(6) 

where ~{J and Pr [ are the price indices for domestic and foreign (imported) goods 

respecti vely that satisfy the expenditure equations that can be expressed as 

ZH' =PH,/CH.I andZFJ =PFJC'J' The expressions for PH,; and PF" are given as: 

(7) 

177 



PhD Thesl>o - Hamn All Malik. Department ot Economlcs. McMaster Univer~ity 

By maximizing equation (2) subject to the total expenditure on home and foreign 

goods, I can derive the demand functions for home and foreign consumption goods. The 

total expenditure equation can be written as Z, = PII.rC 11,1 + PF.,Cf [' The optimality 

conditlOn yields the following equations: 

(1 
'I(I~i.rI-'IC 

C II I = -- a), -- I I 

\ P, / 

'P 'I-,I , F,:, 

(Ft =al-- c 
P, I 

where P, is the overall pnce index and is given as 

(9) 

(l0) 

( 1 1 ) 

In the rest of the \\'orld a representatIve household faces a problem Identical to the 

domestic household's problem. It is assumed that a foreign individual's utility function IS 

analogous to that of a domestIc household. Thus, relationships similar to equation (10) 

and (11) can be written as: 

I P' 1-[1 
C' = (1- i)1 _[_' C· 

,I I (I ~ , 
\ P I 

1[>', I c: , = dl -"-' I I C' 
,I I p' I 

, ' / 

(U) 
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where'd' is the share of foreign goods (domestIc economy's exports) in the overall 

consumption of the foreign country. ~. is the overall price index in the foreign country 

and is given as: 

(14) 

Moreover. it is also assumed that the law of one price holds for each good which 

implies after aggregation that l~ =C,~*J,~, where 'et ' is the nominal exchange rate (the 

price of foreIgn currency in terms of domestic currency). The real exchange rate can be 

defined as 

L' p' 
I ( 15) 

In the modeL I have made a clear distinction between domestic price level PHJ 

and the overall price level (CPI),~. Thus. it is natural to discuss the relationship between 

the terms of trade and the real exchange rate. The terms of trade IS defined as the price of 

imported goods relatIve to the domestic goods: 

PrJ i:',P;, 
s =--~=--~ 

I P P 
H,r H.r 

( 16) 

4' This is assumed for the sake of analytical ~imphcIty. It ImplIe, that the law of one price holds 
and the real e\change rate IS gOIng to be constant. But. the empi neal ev idence supporting the law of one 
pnce i, faIrly weak. (Rogoff (1996)). A number of authors have introduced mternational market 
segmentatIOn that allows firms to charge different pnces for the same good In home and foreign market 
ThIS practice IS commonly referred to as pricmg-to-market (PTM). See, Betts and De\'ereu:\ (2000), 
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Assume that the foreign country is very large relative to the domestic economy 

One way to think of it IS to consider the foreign country as the rest of the world. This 

assumption imphes that the share of domestic goods consumed by the rest of the \ovorld is 

negligible: so PI' .. = rl"' Thus. we can write the relationship linking the terms of trade 

and the real exchange rate as: 

(17) 

Moreover. using the log-linearized version of the definition of the tenns of trade 

(equation 16) and the definitlOn of cpr (equatlOn 1 1). I can derive a simple relationship 

between domestic price leveL Pili and P (see Gali and Monacelh (2004) for details): 

( 18) 

or in percentage tenns: 

Thus, the gap between domestic mflation and CPI inflation is proportional to the 

percentage change m the temlS of trade. Note that the appreciation of the tenns of trade 

will lower the domestic inflatIOn rdatin to the overall CPI int1ation. 

In order to complete the speCIfication of the household problem, I need to 

descnbe the representative agents' intertemporal budget constraint. In nominal tenns thIS 

constramt can be wntten as: 
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The left hand side of this equation represents the resources the consumer has at 

his disposal at the begmning of period t. These consist of wage earnings WI NI • obtained 

by supplying his labour services to the finn, transfers PJ; from the monetary authority. 

share of profits r: n J from firms', amount of money i\J, J held. the amount of one-period 

domestic bonds Bt-J and the amount of foreign currency denominated bonds B;1 

purchased. 'i'_J' denote the nominal interest rate earned on domestic bonds between 

peliod t-I and 1. The right hand side corresponds to the uses of these resources. The 

household can use these to consume goods. acquire new money balances or purchase new 

bonds. 

Let the functional fonn of the utility function be given bib 

},j C I-~ .:V 1+¢ , I M )1< 
T -, T l i I X I L (C, .. \,,-)=---I//--7-.I-

P 1--(T 1+6 J-.:;-\ P 
I ,_ I, 

(21 ) 

where 'C)' represents the intertemporal elastIcity of substitution. '<j)' is the elasticity of 

substitution between consumption and leIsure. that is. it measures the elasticity of labour 

supply and ':;" is the interest rate elasticity of money demand. All three parameters are 

4" The functIOnal form of the utilIty functIOn 1~ very SImilar to the one 111 Devereux and Lane 
(2000). 
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assumed to be positive. By maximizing (1) subject to (20) we can denve the optimality 

conditions for the household~7 

(22) 

(23) 

(24) 

(25) 

Equation (22) is the standard Euler equation for the holding of domestic bond. It 

has the usual interpretation that at a utility maximum. the household cannot gain from 

feasible shifts of consumptIOn between periods. Similarly, equation (23) is the efficiency 

condition for the holding of forelgn bonds. Equation (24) represents the labour supply 

decision and equation (25) gives the money demand function. 

By combining equations (22) and (23). I can derive the famihar uncovered 

interest parity condition depicting the optImal portfolio chOICes of the economic agent: 

E r ~J'-'Tli' ~ 'IO'i ) = E (~J-rJ( ~ll( ~J\(l + r) 
I C· p I I 1(' \ I) .' 

\ I \ I-I ' , C I ,/-t-! e l 

~. In addltlOn to the optimality condltions (22) - (25) and the consumer's budget constramt (20) 
the equilibnum also reqUlre'i the satlsfactlOn of the standard transversahty condition;, 
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After some approximations the above relationship can be written as: 

c 
(l + if) = (l + ii' )E, ~ 

e 
I 

(27) 

U sing the definition of real exchange rate, equation (15) and equation (16), the interest 

parity condition can be written as: 

(I ) -(1 ")E SI+i PH ,+1 fJ,' +1 - +1 ----. 
• {I,. P p' 

• t Ii t [+1 

(28) 

The approximation mentioned above ignores the non-linear terms involving 

marginal utilities and prices. As noted by Bergin (2004), these omitted terms represent 

risk premium and Jensen's inequality. It is also a well-known fact that the form of the 

uncovered interest parity ccmditlOn described in equation (27) is strongly rejected by the 

data. Moreover, for reasons explained earlier in the context of stationarity problem in 

open economy models with incomplete markets, it IS justifiable to generalize the interest 

parity expreSSIOn by adding a risk premium tenn. 40 Following Schmidt-Grohe and Uribe 

(2001a), the risk premium is assumed to be a decreasing function of the economy's stock 

of net foreign assets and IS given by: 

RP(n(a ) =- K(CII/
O

-
III

", - J) 
[ 

(29) 

where, h.' is some constant and 1/((1 IS the steady state level of real net foreign 3ssets. 

This equation combined with the steady '>ate version of (28) and the steady state 

4' In the traditIOnal small open economy. the interest rate I'> exogenou~. So, tacking on an arbitrary 
term is not problematIc. But. In my 'semi-small' open economy model, adding an arbitrary term to an 
endogenously derl\ ed equation can be problematic. However, the foreIgn interest rate can be interpreted as 
exogenous (usmg equation 55 (below» WIth foreIgn output modelled as an exogenou~ process. 
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relationships ,B(l + i) = I and ,B(l + i') = 1 (from equations 22 and 23) pms down the 

steady state value of net foreign assets. 

Analogous to the domestic household's optlmization problem. I can denve the 

similar optlmality conditions for the representative household in the foreign country. For 

example. the counterpart of equation (22) can be written as: 

RE I C;+1 \t-
Cf

\( p' L= (l + 1*)-1 
f-/' II.. P' I I 

\ (I) \ ITI / 

(3U) 

Combining equation (30) with (23) and using the definition of real exchange rate 

and tenns of trade yields the following relationship: 

(31 ) 

This equilibrium condition reflects ho\v the representative households in each country 

share consumption nsk. 

2.2 - Net Foreign Assets and Current Account 

Assuming no spending by the government implies that for the government budget 

constraint to hold. all the seignorage revenue associated with money creation must be 

returned to the households in the fonn of lump-sum transfers in each period.jc): 

AI --Af ==PT .' /--1 [, (32) 

4" I ha\ e assumed that In equihbnum the net supply of domestic bonds 1S zero 
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Also, in equilibrium. we have: 

(33) 

Combining these two relationshIps, I can write the consumer budget constraint as: 

(34) 

Define the net foreign assets as: 

( 35) 

or in real terms as: 

(36) 

Thus, equatIOn (34) can be written as: 

(37) 

where '" -I is the rea) interest rate and 1', - C, = NX, . where l{)(, is net exports. This 

equation represents the dynamics of domestic economy's current accounts, 

2.3- Firms 

This section outlines the mechanics of monopolistic competition in a dynamic 

general equilibrium setting. To make the presentatlOn clear. I define two types of firms. 

One type of firms operates in a monopolistically competitive environment and are called 
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intermediate-good-producing firms, and the other operates in competitIve markets and are 

called final-good-producing firms. 

LIke every firm operating m a monopolistically competltive market each 

intermediate-good-producing firm takes two types of decisions --- how much output to 

produce and at what prices to sell this output that would maximize profits. In doing so. a 

representative firm ' j . is subject to a number of constraints. First is the specification of 

the production functic)fl. FollO\ving McCallum and Nelson (1999). I assume that there lS 

no capItal in the economy and so the firm only employs the labour input supplied by 

households to produce the differentiated good: 

(38) 

where fl (j) is the intemlediate-good produced by firm . j . and is used by the final-good 

producer. AI = exp(':I) and' :::, . represents aggregate technology shock given as: 

The representative firm . j . then suppbes this good to the final good-producers. If 

the output of the final good. which is produced by using the mputs supplied by a 

contmuum of intermedlate-goods-producmg firms indexed by j E [OJ]. is denoted by}: 

then the productlOn functlOn for the final output can be written as: 

L 

1 1--1 l~~l 

}" = fr ( j)~ dj I 
I I . . J 

II 

(39) 
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I 

Profit maximization (max ~IIY'-- fPH,' (j)Y (j)(~i) by final-goods-producers 

yields the following input demand function: 

(40) 

This input demand function describes the second constraint faced by intermediate-

goods-producing firm . j '. Note that these goods are consumed both domestIcally and 

abroad. The demand function for the domestically produced differentiated good is given 

by equation (5). A sImilar function (the export-demand function) exists for the demand of 

these goods in the foreign country. 

The third constraint introduces price stickiness by assuming that each period some 

firms are unable to adjust theIr price. This staggered price adjustment behaviour is based 

on Calvo (1983), Firms are assumed to face a constant probability 1 - P in every period 

to alter their price in an optimal fashion. This probability is independent of how long their 

prices have been fixed Dnd the expected duration of price stickiness is I! P . It is easy to 

verify that with a large number of firms in the economy, the fraction of firms adjusting 

price optimally in a period is equal to the probability of price adjustment 1- p; the 

remaining fraction of firms . p' do not adjust their price, Thus, the parameter . p' 

captures the degree of nominal price ngidity. 
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To facilitate the tractability of the modeL I assume initially that all firms are able 

to adjust their prices every period, that is, the third constraint is not bmding yet. 511 Then., 

the profit function for a representative firm ' j , can be written as: 

(41 ) 

The differentIated-good-producing firm chooses PH [(j) and N[ ei) to maximize 

these pwfits subject to the conditional demand for their variety of output given by' 

equatlOn (40) and the production function glven by equation (38). The expreSSlOns for 

PH. (j) and Nt (j) are glwn respectively as: 

l~ 

PI! ,(j) = --Me ,. £-1 ' 
(42) 

and (43 ) 

h I
' £ I ' 

were \ 6'- 1 J = U IS the constant mark-up and AIC, is the minimized nommal margmal 

cost. F\ IS the marginal product of labour. \vhich, glVen the productIon functlOn IS 

simply .4,. 

Equation (42) just depicts the relatIOnshIp betvveen the 'flexible' price chosen by 

all firms and the mimmlzcd marginal cost of production under monopolIstic competition; 

'I> Put differently, I assume that firm's price-setting deCISIOns are completely mdependent from 
their factor demand deCISIon" One way to mterpret thiS separatIOn of deCision, IS to thmk of fim)'; as 
having t\\ 0 departments. l'ne that decIdes what price to set each penod, and the other that decide, ho\\ 
much output to produce takIng the prIces of the mput'> as gl yen. 
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it does not say anythmg about prices being sticky. Combining equation (42) and (43) I 

can write: 

TJ~ 

A, 

or in real tenns as: 

W, 
me =,--

! PH,rA, 

(44) 

(44a) 

Now, I introduce price stickiness by assuming that price adjustment does not take 

place simultaneously for all finns. Following Rotemberg (1987), suppose that a 

representative firm ' j , that is allowed to change its price. set Its price to mimmize the 

expected present discounted value of deviations between the price it sets and the 

minimized nominal marginal cost 

n 

i:.J1 " fJ'Er (Pf{,1(j) - MC'IA ): 
( 45) 

k=11 

where MC
I 

is the minimized nommal marginal cost Note that there are two parts to 

discounting, The first, [3 represents a conventional discount factor, and the second, p 

reflects the fact that the finn that has not adjusted its price after' k ' periods. still has the 

same price in period t + k that she set in period t, The first order conditIOn with respect 
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to PII [(}) gives the tollowing optimal value denoted by DII r(}) .51 

(46) 

Thus. the optimally chosen price in period t is a weighted average of nominal 

marginal cost and expected value of optimal price in the future. However. in period t., 

only a fraction 1- p of fimls set their price according to equation (46). The remainmg 

firms are stuck with the prices set in previous periods. Since the fraction of firms that are 

able to optimally set their price is randomly chosen. the average price of the prenous 

period will be the price of the fraction of firms that are unable to adjust their price thIS 

period. Therefore, the overall aggregate price level in period t is a weighted average of 

current optimally chosen and past pnces. This can be written as: 

I 

F -[ I-iF (1 )I-"D ]l-~ 
II.! - P h' '-I + - P fj 1 

where D1{, is the price chosen by all adjusting domestic firms in period t. 

3- Log-linearized Model52 

In this section, the model is log-linearized around the steady state, A \anable in 

100ver case represent the log deviation with respect to the steady state. In eqUlhbnum 

'I It i, reasonable to set Df{ ,I (/) = Dfi I becau'>e all firm~ are identIcal except for the timIng of 

their pnce adjustment 

.,: In gettIng most of the relatIOnships in thIS sectIOn. I have closely followed Clanda. Gal! and 
Gretler(2UOl) 
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Finns are assumed to be symmetric and taking identical decisions. This implies that prices 

are equaJ for each variety of good and is equal to the price indices given by equation (7) 

and ( 8). That is. PH.! (j) = p;,.'. PF ., (j) = PF ., • 

3.1 - Deriving the new IS-curve 

The resource constraint for this small economy can be wntten as: 

(48) 

This constraint simply says that the economy's output is either consumed domestically or 

exported to the rest of the world. 

Log-linearizing around the steady state. I can write equation (48) as: 

y, = (1-- ti)e}!, -+ de;!/ (49) 

where. -d' is the share of the exports. Similarly. the log-linearized version of equation (2) 

can he written as: 

(50) 

Now. consider equation (9) and (10) --- the demand curves for the domestic and 

foreign goods. Combining the log-linearized version of the two equations and using ( 18) I 

can derive a relationship that relates the two demand curves: 

c' f/.! - C f J = 'lS / (5 I) 
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RelatIOnships similar to (9'1 and (10) hold for the foreign country. Thus. an 

expression analogous to equation (51) IS: 

Combining equations (49) - (52), 1 can write: 

(53) 

Thus, domestic output is a weighted average of domestIC and foreign 

expenditures, plus an 'expenditure-switching factor' which is proportional to the temlS of 

trade. 

In order to derive an IS-type relatlOnship that relates output of the small open 

economy to the real interest rate. I need to make use of the Euler equations for domes!!c 

consumption. foreign consumption and the uncovered interest parity condition. The log-

linearized versions of these relationships are: 

(54) 

(55) 

(56) 

Note that m deriving equatIon (54), I have mcluded an additive disturbance tenn 

that represents uncertainty. (See, McCallum and Nelson ( 1999b». It can also be justified 
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on the grounds that some non-linear tenns are ignored while linearizing the Euler 

equation for consumption. 

Thus, after substitutmg equations (54) - (56) m equation (53). we get a 

relationship that resembles an IS equation: 

(57) 

where, 

w:= ad - (a + d) + (Jry(a + d - ad) 

Follo\ving Clarida, Gali and Gertler (2001), let x, :=.1, - Y/lI he defined as the 

output gap, where .1';' IS the level of output that arises with perfectly flexible prices. 

Similarly, let 1;11 and 1'.' be the real interest rates for the domestic and foreign economy 

respectively that arise in the frictionless equilibrium. Also. lIfa," (which equals zero) 

corresponds to the net asset holdings in the complete asset market case. Then, I can wnte 

equation (57) as: 

(58) 

where. 

r) ( ' I) () .., If () 11' * 
r, == -- £, U',+! - .1', ) + -- Jr, 

, I + ~1' \ 1+ H' 
(59) 
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Smce ,-;' is defined as the level of output that arises with perfectly tlexlble prices. 

it can be calculated by setting: fIlC r == 0 . 

3.2 - Deriving the new Phillips curve 

The log-linearized version of equation (45) and equation (47) can be combined to 

produces the following Phillips CUf\e type relationship. 

LJ __ (1- p)(l- pfJ) 
where {I 

p 

(60) 

The expresslOn for mCr (real margmal cost) can be had by log-linearizing 

equation (44). 

me = 11'! - PH' - r (61 ) 

Using the log-lmearized version of the labour supply equation (equation 24) and 

the relationship. P If ' - Pr = -as, from equation (18) I can rewrite the equation for me. 

as: 

me = ere + "'II + as r ,f.j" [ , (62) 
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After substituting for c, usmg equation (53) and 111 using the production function, 

1 get the following relationshIp for me. : 

(0' '] (dO' 'J . lr' 11'+£1 ') me, = 1--+ ¢ l' -. -- l' - (I + ¢)~, - -- IS 
. IJ-d ).II,l_d,·' 'J-d)1 

(63) 

Note that in the above equation an appreciation (depreciation) of the terms of 

trade would increase (decrease) the marginal cost. It seems a little puzzling and 

counterintuitive. But, rather than substItuting out c, from equation (62), if we eliminate 

1', using the same equation (53), I get: 

(63a) 

Since my purpose is to derive an expression that is analogous to the new Phillips 

curve (that involves 1'1 rather than c, ) I continue to use (63). However. this does raise an 

issue. whIch should be ironed out. Some other papers (for example Walsh (1999)). in 

trying to get the new Philhps curve from similar steps simply assume real marginal cost 

to be positively proportional to the output gap term. King (2000) calls it a "heroic" step. 

Setting. mC
I 

=: 0 1 get the expression for .1',I!: 

dO' • (' H' + d 'J u (1 +- ¢):: i- --- \' + .--. -- S 
fI 'I-d' I \, J-d I 

.1'1 = --------:-'-----

( 0' __ .j. ¢ 
I, 1·- d 

(64) 
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where s" is defined as the yalue of the tenns of trade that arise wIth balanced trade, 
r 

Subtracting equation (63) from (64). I can write: 

I (J 'J ( H' + d ')( ) me =l---r-¢ x --til -- s, -s° 
( I-d I \, I-d,' ( 

(05) 

Thus, equation (55) can be wnttcn as: 

(66) 

3.3 - Net Foreign Assets and Current Account Dynamics 

In order to finds", the yalue of the tenns of trade that arise with balanced trade, I 

need to find an expression for the net exports, Log-linearizll1g and combll11l1g equation 

(10) and (13) gives this expreSSIOn: 

nx, = (2lJ -7J{a + d)- J)s( - (c, - c;) (67) 

Ehmll1ating C, usmg equation (53) and C; using y; = c,' . I can wnte: 

((2lJ-l)(1-d)-adl7+dlJ(a+d») 1 , 
It" = S - --(\' - \' ) 

( I-d I J-d - ( ,( (68) 

or 

Ii (217 -1)(1- d, - adlJ + dlJ(a + d) 'J II 1 
/lX, = I (S, - s, ) - --J,-, 

\ l-d ' , J-d 
(69) 
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where, 

fJ 1 " • 
SI = (1' - 1', ) 

(2'7- 1)(1-d)-ad'7+ d '7(o+d) ,I " 

(70) 

The equation describing the dynamic behaviour of the real exchange rate/terms of 

trade can be derived by combining the log-linearized version of equation (17) and (31) 

with equation (53). The log-linearized version of equation (31) and (17) are given as: 

(71 ) 

and 

ql =(l-llh, (using the relationship ]I If i - p, = -as, ) (72) 

Thus, the dynamic equatIOn for the real exchange rate can be written after some 

simplification as: 

Finally, the dynamic equatIOn for net foreIgn asset can be had after some 

approxImations by log-linearizing equation (37): 

. 1 I /IX 
Ilta, = -11/0'_1 + -(i ,I - 7r,,) + =IIX,' . P .. p' II~ 

(74) 
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3.4 - Summary of the model 

(58) 

.' 0- ) I H' + d ')( ) 
Jr H, == j1E,Jr f! ,"-I + ttl -- + ¢ x, - e( '-- s, - s;' 

, 'I" 1 - d I' , 1 - d ) 
166) 

" '-E' ~(~!(EY __ y)_E(,n ~p0)'_I{ 
,} [- ,'\ 1+1 I J t !~'\.I tl '-( t U .+1 ,)/ t 

\ + H' I 

(73) 

, 1" I 11.1' 
nla, = -:-11/0,_1 + -U -I - Jr ), =IIX, 
, /' fJ" I' /-} II a 

(74) 

11 Ii 1 
llX, =--(s, -.I' )----,\, 
'l-d 'J-d' 

(69) 

II (' 0- ')E (" II) ( 11'1. r = -- )' - \' +1-- Ir , I ' '. '~I . I I I I , " + 11' :. + H ) 

(59) 

do- * i 11' + d' \I (I + ¢ )::, + --- )', +1 ~---- [s, 
1'0 = 1 ~ d . \ 1- d ' ' 
• I ( 0- ' 

----- + ¢ I 
\ 1 - d / 

(64) 

II I (n * ) 
S = - v, - r 

I h' I -, 

(70) 

(55 ) 

where. 

( (I - ,0)(1 - pfJ) 'I 
e = I j 

, p , 

It' = ad- (a + d) + o-J7 (u + d -- ad) 

Iz = (217 - 1) (1 - d ) - wi" + "ei (a + d) 
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Exogenous processes: 

0<),,, < I 

0< <1 

. . \ 

r, =,11,...1'1-1 TE:, O<r.<l 
I 

4 - The Conduct of Monetary Policy 

In this section. I describe the behaviour of the monetary authority. One approach 

to incorporate the role of monetary authority and study the issues relating to the conduct 

of monetary policy IS to speClfy an objective functIon (also termed as the loss functwn) 

for the central bank that explicitly translates the behaviour of the target variables into a 

welfare measure. The objective function thus serves as a gUIde for the monetary authonty 

to fommlate monetary policy. A widely used specification of the loss function takes the 

output gap XI and inflation 'J[ If I as the target variables. This is particularly true for closed 

economies. Clarida, Gali and Gertler (200 I ) have shown that under certain conditions thIS 

would also be true for open economies because in their model, terms of trade gap is 

proportional to the output gap. However. in my model the relationship between the terms 

of trade and the output gap only hold in expectations as seen m equation (73). Moreover. 

terms of trade movements affect the net foreign asset holdings. which in turn affect the 

aggregate demand. Nonetheless, to ease comparison with Clarida. Gali and Gertler 

(.200 I). I have used the standard approach in the literature to assume that the monetary 

authority aims to minimize the expected value of a loss function that depends on output 
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gap and domestic inf1ation only. In order to provide some sensitivity test, however, I have 

also reported the results with a loss functIOn that also incorporates the terms of trade gap 

in it. The objective function of the central bank can be written as: 

(75) 

where 'CJ.' is the relative weight that the policy authority places on output deuations. 

In the above specification, it is assumed that the central bank's target for output is 

equal to the economy's natural rate of output. This assumption essentially ensures that the 

central bank has no incentive to increase the economy's output beyond the natural rate 

level corresponding to fleXible pnces. This seems a little odd in the presence of 

monopolistic competitive firms. Following Gali and Monacelli (2004), I have assumed 

that government fully offsets this market power distortion by subsidizing employment 

which is financed through lump sum tax on households. Accordingly, it \vould be optimal 

for the central bank to elimmate the effects of nominal rigidities and attain the efficient 

flexible price equilibrium. The other source of sub-optimahty in the model is the absence 

of complete as<;et markets (see, Bemgno, P (2001)). This explains the reason for 

includmg the term s - s,i> in the loss function of the central bank rather than just 

having S r or completely ignoring the terms of trade term. The central bank tries to 

stabilize the temlS of trade around the 'efficient' complete asset market (With zero current 

account) level. As mentioned abc,Ye, I have reported the results both with and Without the 

inclusion of this tenn of trade gap tenn in the loss iunction. 
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In deri\'ing the optimal monetary policy. It IS assumed that the central bank uses 

the nominal interest rate i, as its instrument variable, It chooses the time path of this 

instrument to influence the time paths of the target vanables Xi and 1r H ( in such a way 

that it maximIzes equation (75) subject to the constraints on behavllOUf implied by the 

system of equations described on the previous pages. The optimal outcome --- the 

optimal monetary policy --- that emerges is a feedback policy that links the policy 

instrument to the current state of the economy in a very specific way. The model is 

calibrated and simulated by using the technique provided by Soderlmd (1999). The 

sofhvare used for this purpose IS MA TLAB. 

4.1- Optimal Monetary Policy under Discretion 

Following the method described in Clarida. Gab and Gertler (1999). the central 

bank first chooses XI and /7 HI to maximize the objective function (75). given the 

inflatIOn equation (66) (after substituting out terms of trade. \'( using equation (73)) and 

then conditional on the optimal values of x{' s, and 1r;. it detennines the value of i
l 

implied by the IS curve. Combining equations (66) and (73). I can write the mflation 

equation as: 

l
' ()( 1\' + d)i 

-t- IIi J-d ,{ 
(76) 
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where 

Note that A depIcts both the direct effect of output gap on inflation and the 

induect effect on inflation operating through the impact of output gap on the terms of 

trade. 

The solutil)fi to the constrained maximization exercise yields the following first 

order condition for an optImal monetary policy that requires that: 

-A 
x: := --Jr H, 

a 
(77) 

This is a very sImilar expression reported in Clarida. Gali and Gertler ( 1999) for 

optimal discretionary monetary policy m the closed economy. The slight difference is 

that the parameter' ) .. incorporates the open economy features. EquatlOn (77) has the 

usual mterpretation that the central bank should contract demand by raising the interest 

rate whenever mflatIOn IS above target and yice Yersa. 

To obtain a solution for the model (that is. the reduced form expressions for x" 

Jr, and .0-, ). combme the first order condItIOn (77) with (66) and (73) (after ehminatmg s;' 
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and £,S,o.1 using equations (70) and (64») to get tWCl expectational difference equations 

involvmg inflation and the terms of trade: 

where. 

~\ = 1 + A
C 

+ /laB( H' + d) 
a a(l-d)(l+w) 

n=-~l+(/K(l\'+d) __ hKllX(w+d) 

fi(l + 11') n(a(l- d)(1 + w) 

l' 0=( (I-d)(I+¢)(y: -1) I.: + (l-d)(o-+¢)(Y,-l) \,. 

, l\h(o-+¢(I-d))--(H'+d))' h(a-r¢(1--d»--(lI'+d) J., 
j 

'v: . is the combined error term and follows the usual AR( 1) process: 

The trial solution takes the foml: 

(78) 

(79) 

(80) 

(81) 

The solution equations for J[ H J' s, and _\', ( = _. ;. J[ H.' '] can be den ved and written 
, a 

as follows: 
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( 
aB( I\, + d)( 1 + 1\') \) 

+ u 
( i-yhj " II I ,I 

(82) 

s, = _[ (JAB( 11' + d),'\ + a(1 + wH 1 -.:)( ~ - (Jy, ) '1," 
, ql (1-;,)1/1! 

( 
a(1 + 11')(1- d)(!'1- (Jru ) 'I 

- JU 
\ (l - r, )q 1 . I 

(83]1 

where. 

It is clear from the above expressions that domestic inflation and terms of trade 

are affected by demand shocks under the optlmal monetary policy, Thus. some inflation 

and output volatility must be traded-off in the presence of demand shock. The reasun 1S 

that when the central bank adJusls the nommal interest rate in response to a demand 

shock. It also effects the terms of trade. \\'hiCh has a dIrect eiIect on domestIC mtlatlOn. 

Finally. substituting the expressions for .Y, (from 77) in the IS equation we can 

derive the interest rate feedback rule that implements the optimal monetary policy: 
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I (),{c(1-1/)) f,,'(w+d)\ • (J 1 I I I ' 
I, =1; +11+ E,J[HI+l-( ,nla l 

\ a( 1+ l\')cl,v, 1 + 11' ) 

,( () ,cr),c2 (1- y,) ()Ac IC'YII(1- ,v')]11 
'~~' a(I+11') - a(1+w)c

l
J', I' 

(85) 

As long as there is some positive risk premium. the optimal monetary policy 

entails a response to net foreign assets: adjusting nominal interest rate in response to 

changes in net foreIgn assets in addition to the changes in the expected inflation rate. 

5 - Simulation Results 

In this section I discuss the simulated dynamIc effects of a domestic demand 

shock given the structure of the model and the behaviour of the monetary authority 

described above. The following parameter values are used in order to obtain the results. 

a --- lntertemporal elasticity of substitution = 1.5 

~ --- elasticity of labour supply = 1 

11 -.. - elasticity of substitution between domestIc and foreign goods = 1.5 

a --- share of imports in domestic output = 0.4 

d --- share of exports m domestic output = 0.35 

~ --- rate of tIme preference = 0.99 

p --- fraction offirms with sticky prices = 0.75 
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The parameter' K' IS taken to be equal to 0.007. Two other parameter values 

required are IlX and '!ta. From equation (74) it is obvious that they appear only in ratio 

form. Assuming zero steady-state int1ation. the nominal (and real) mterest rate must be 

equal to 0.01 (PO + i) = I ). The steady-state version of equation (37) gives: rll/£/ =c -/IX. 

'1 ,ll.\' 0 lmp ymg a ratIo , =c - .UJ. 
nta 

The impulse responses of key variables to a one percent of demand shock are 

shown in figure 1. Some sensitivity tests are also reported. For example, figure::: reports 

the results of a case when central bank's objective function also includes a tenns of trade 

gap term. It is obvious trom the figures that under optimal policy. the monetary authority 

IS unable to completely stabilize the demand shock. This result is m direct contrast with 

the one reported in Clanda. Gali and Gertler (2001). In their paper they have argued that. 

"under certain conditions, the monetary policy design problem for the small open 

economy is lsomorphic to the problem of the closed economy". In particular, they have 

reported in their closed economy (eGG (1999)) paper that optimal policy calls for 

adjusting the interest rate to completely offset demand shocks, (See figure 3). Simply put 

they have claimed that for open economies the exchange rate does not independently 

affect both aggregate demand and mflation and only act as a demand shock. Thus, the 

optlmal monetary policy completely stabilizes the domestic economy from terms of 

trade' exchange rate' dlsturbances. The monetary authority increases the nominal interest 

rate in response to a positlve demand shock, which dampens demand through the 
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traditional interest rate channel and via appreciation of the exchange rate. Since. domestic 

inflation IS not independently affected by the appreciation of the exchange rate; the 

optimal monetary policy is able to hit its inflation and output targets simultaneously 

whIle allowmg the exchange rate to fluctuate. The situation changes drastically when the 

fluctuations m exchange rate have a direct impact on the domestic inflation. as in my 

model. (Also see, Walsh 1999). In this case (figure 1), a positIve demand shock. which 

leads to an mcrease in the real interest rate. also causes appreciation that affects domestic 

inflation. Thus. stabilizing aggregate demand in the face of an exchange rate disturbance 

leads to fluctuations m inflation, which require a less-than-full offset of the output effects 

of the demand shock. Thus. the optimal monetary policy trade-off some output vanability 

fiJr reduced inflation variability. 

An additIonal channel that is ignored by eGG (2001) and Walsh (1999) is the 

dynamic relationship between the exchange rate and the current account. ThIS is the 

channel explored explicitly in this chapter and generates interesting impulse responses. 

Two points need to be noted in understanding this channel after the central bank increases 

the interest rate due to a positive demand shock. First an mcrease in the interest rate 

directly affects the net foreign asset holding which m tum affects the aggregate demand. 

Second. an increase in the interest rate that causes appreciation in the exchange rate also 

affect the net foreign asset holding (and thus aggregate demand) via its effect on the net 

exports. Thus. due to the presence of such considerations the central bank will not be able 

to fully offset the demand shock. The reason I am able to generate this additional channel 
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is because of the assumptions of incomplete asset markets and the presence of a nsk 

premmm term that is a decreasmg function of net asset holdings. These two assumptions 

combined means that the Ricardian Equivalence hypothesis breaks down makmg bond 

holdings matter for aggregate demand. In short, the chapter has shown that greater 

inflatIon stability can only be achIeved at the cost of greater output volatihty. That is. the 

central bank does face a trade-off b'etween output volatility and inflation volatIlity not 

only in the presence of supply (cost-push) shocks. hut also in the presence of demand 

shocks. 

Another mterestmg feature to note from figure I is the impulse response of 

output; It is a very nice hump-shape response. The impact of the shock does not dIe out 

immediately: rather. it first has a growing impact and then it gradually fades away. Note 

that I have pIcked the price adjustment parameter to be 0.75. which imphes an expected 

penod of one year (4 quarters) between price adjustments. This means that the effect of 

the shock should go away after thIS period. But, from the fIgure It is clear that the impact 

of the shock last well beyond thIS time (around 15 th quarter). The reason is the short mn 

wealth accumulation via current account. Thus. the model is capable of producing some 

realistic persistence with a value of only 0.2 for the persistence parameter in the demand 

shock. 

Some of the other results reported in eGG (1999. 2001) do hold in this chapter. 

For example. the nommal interest rate rises more than the domestic expected m11atlOll 
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causing real interest rate to go up. (Result # 3, CGG (1999». Moreover. since domestic 

inflation gradually converges to its target over time. optimal monetary polIcy can also be 

interpreted as incorporating inflation targeting. However, In CGG (1999) this was only 

true for cost-push shocks: in my case this is also true with demand shocks. 

Figure 2 reports the results of a case when central bank's objective function also 

includes a terms of trade gap term. Benigno (200 1), in a similar model. has explicitly 

denved the objective function of the central bank (based on the utility function of the 

representative economic agent) with incomplete asset markets and has shown that the 

terms of trade term does appear to playa role. Rather than re-deriving the objective 

function. I have only reported the results when the central bank places a positive weight 

on the terms of trade gap term. Some very interesting results can be observed in this case. 

The volatility of all the key variables goes down. [mtially inflation goes up quite 

drastIcally but approaches the steady state far more quickly than in the case when the 

central bank places no weight on the terms of trade t1uctuations. This can be interpreted 

that it is optimal for the central bank to gradually stabilize the exchange rate, The popular 

notion that allowing the exchange rate to float completely stabilizes output from demand 

shocks does not hold in the model presented in this chapter. 

6 - Concluding Remarks 

The usefulness of the model developed In this chapter is that it allows us to 

combine the salient features of the t\VO leading schools of thought, namely, New 

Keynesians (the adherents of MFD-type models) and New Classicals (the proponents of 
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real bus1l1ess cycle (RBC) models) for an open economy, Keynesian analysis emphasizes 

on the presence of sticky nominal prices and the absence of perfect competitIOn in the 

various markets of the economy, while Classicals put more emphasIs on exphcil 

micro foundations and dynamic intertemporal optimizing behaviour of the economic 

agents. The demand side of the model is represented by a "New IS curve·· and the supply 

SIde IS depicted by. what has been labelled as, '"New Keynesian Phillips curw", In 

addition. the relationships capturing the dynamics of exchange rate and current accounts 

are explicitly derived. The chapter closely follows the model developed in Clarida. Gall 

and Gertler (2001) (which in turn is quite similar to the model developed 111 Gali and 

Monacelli (2004)). The main difference. which turns out to be quite sigruficant, IS the 

111corporation of incomplete assets markets, 

The framework developed 111 the chapter can be used to answer a number of 

monetary polIcy related questions; I focused on two basic questions. First, how would the 

overall design of monetary policy change when we move from closed economy models to 

open economy models? More specifically, would the central bank face an inf1atlOn-output 

volatility trade-off in responding to a demand shock? Second, what is the role of 

exchange rate and its dynamic relation with the current account in formulatmg monetary 

policy in an open economy setting? As shown in the chapter, when the exchange rate 

effects both aggregate demand and inf1atlOn. optimal monetary policy --- usmg nommal 

interest rate as the pollcy instrument --- calls for trading-off some output \,olatihty for 

less inf1ation yolatility, Thus, unlike ClarIda. Gali and Gertler (20U 1), the optimal 
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monetary policy design problem is not isomorphic to the problem of closed economy. 

Moreover. movements in exchange rate not only lead to expenditure switching effects on 

aggregate demand thus reinforcing the impact of monetary policy, but with incomplete 

asset markets they also effect current account and net foreign asset accumulation. It is 

shown in the chapter that these changes in net foreign assets affect aggregate demand. 

Thus, the dynamic relationship between movements in exchange rate and current account 

plays an important role in deriving the optimal monetary policy response. The 

highlighted results of the models are: 

• The central bank faces a trade-off between output volatility and inflation 

volatility not only in the presence of supply (cost-push) shocks. but also in the 

presence of demand shocks. 

• Allowing the exchange rate to float in order to stabilize the output from 

demand shocks may not be a good idea. In other words, it pays-off (in tenns 

of reduced volatility in the key variables) to assign a positive weight to 

stabilize exchange rate. 

• The dynamic relationship between current account and the exchange rate 

plays a crucial role in obtaining the optimal monetary policy and in 

propagating the effect of shocks. 

• The impact of the shock last well beyond the time interval in which prices are 

ngid. 

• The impulse response of output has a hump-shape. 
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Figure 1: Impulse Responses --- No Weight on the Exchange Rate Term 

in the Objective Function of the Central Bank. 
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Figure 2: Impulse Responses --- Positive Weight on the Exchange Rate 

Term in the Objective Function of the Central Bank. 
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Figure 3: Benchmark Case: Clarida, Gali and Gertler (2001) 
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Chapter 6 

Conclusion 

Many central banks have adopted long-tenn price stability. either explicitly or 

implicitly. as a primary goal for monetary policy. Although there is no precise definitIOn 

of price stability. in practice price stability has otten been interpreted as low and stable 

average rate of inflation. This ultimate target of long-run price stability can be attamed by 

announcing a particular nominal anchor, such as the growth rate of money. the exchange 

rate. the price-level, nominal GDP and even the short-term inflation rate, that can serve as 

an intennediate target. Thus, the objective of a tremendous amount of research in recent 

years has been to find policy rules that guide central banks in setting policy Instruments 

so as to bring the inflatIOn rate close to the target and keep it there, while taking account 

of the short-run trade-offs that impinge on output and exchange rate variability. An 

important consideration in this regard is the focus on the monetary policy transmission 

mechanisms --- the channel{s) through which monetary policy actlOns affects the 

economy. Identifying these transmission mechanisms is useful and important since they 

detennine the main restrictions that central banks face in implementing monetary policy. 

This dissertation has dealt with a host of such issues --- mtermediate targets and 

transmIssion mechanisms --- and provided several new insights. The reference 

framework used for this purpose was the wldely accepted "ne\v-Keynesian" model. 
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In much of the recent literature on monetary policy. cost-push shocks have 

occupied the centre stage in discussions on monetary policy and the role of demand 

shocks has been dO\vnplayed. Chapters .2 and 3 address these issues by introducing an 

alternative and independent channel of monetary policy transmission --- the cost channel 

--- and demonstrate the significance of demand shocks in affecting the monetary policy 

objectIves for a closed economy. To mtroduce the cost channel it was assumed that firms 

need to borrow cash to finance their wage-bIlls before receiving the proceeds of sales 

revenues. Thus the short-term interest rate, which is also taken as the monetary policy 

instrument, directly affected the dynamics of inflation. 

Although both chapters 2 and 3 study the implication of the cost channel and uses 

the "new-Keynesian" framework, the methodology employed for this purpose was quite 

different across the two chapters. For example. the first key difference is the use of mon: 

common and popular discrete-time framework in chapter .2 and a relatIvely lcss 

conventional continuous-time framework m chapter 3. Second. chapter .2 derives the 

optimal monetary policy and thus the optimal interest rate rule, while chapter 3 uses 

Taylor-type interest rate rule that may not be optimal. Third, chapter .2 compares the 

performance of inflation targeting versus pnce-Ievel targeting regime and chapter 3 

compares the perfornlance of pnce-Ie"el targeting and nominal-mcome targeting regime. 

Fourth. the SIgnificance of demand shocks m the presence of the cost channel is further 

highlighted in chapter .2 by comparing the monetary polIcy outcomes when policy lS 

conducted wIth discretion and with commitment. Fourth. to check for robustness of 
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results. chapter 3 also considers a senes of specifications for the demand side of the 

model --- the IS relationship and for the inflation adjustment relationship. Fifth. chapter 2 

specifies the cost channel as involving the nominal interest rate, while chapter 3 considers 

a direct effect of real interest rates in the 'new Keynesian' Phillips curve. Thus. taken 

together these two chapters provide a lot of new insights to various monetary policy 

questions by considering alternative transmission mechanisms and alternative targeting 

regImes. 

In chapter 2 we learned that the central bank operating under a tlexible inflation 

targeting regime faces a trade-off between stabilizing inflation and output-gap in the 

presence of both demand and cost-push shocks. The reasons for this trade-off in response 

to cost-push shocks are straJghtforward and have been discussed before in the literature. 

In response to a positive cost-push shock that puts inflation above its target, a central 

bank that acts under discretion raises the nominal interest rate. This increase in the 

nominal interest rate affects the real interest rate (because prices adjust gradually in the 

short-run) which in turn affects the spending decisions of households thus lowering the 

output-gap, which in tum brings inflation down. In case of a positive demand shock that 

Increases both output-gap and inflation. the central bank raises the nominal interest rate 

which brings both the output-gap and inflation back to the target. However, if the 

nominal interest rate also directly affects the inflation. as would be the case In the 

presence of the cost channel. then raJsing the interest rate leads to a trade-off between 
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stabilizing inflation and output-gap. This IS the basic insight used throughout chapter 2 

and 3. 

Chapter 2 also evaluated the perfonnance of monetary policy under commitment 

and derived a new result that the gains from commItment are larger in the presence of the 

cost channel. The basic mSIght of the traditional lIterature, m the context of this debate 

over commitment versus discretion, is that if the central bank has a desire to push the 

economy's output level beyond the natural rate then discretion would only lead to hIgher 

average inflation (generally termed as inflation bias) with no effect on output; conductmg 

the policy with commitment \'vould elIminate the inflation bias. In the recent hterature 

that uses the forward-looking "new Keynesian" model, the mefticiency due to mflatIOn 

bIas has receIved little attention because it is assumed that the central bank targets a zero 

output-gap. Nevertheless, even in the absence of an over-ambitIOUS output target and an 

inflation bias, discretionary policy remains inefficient since it leads to a stabilIzation bws. 

It anses simply because of a lack of history dependence or inertia in the policy actions of 

the central bank. Smce optimal monetary policy under commitment exhibits a 

considerable degree of mertia, it is supenor to discretionary optimal policy. 

What IS the role of the cost channel in determinmg the optimal conm1Itment 

solution? With monetary policy conducted under commitment the future expected values 

of output-gap and inflation affect their current behaVIOur as well. When the central bank 

lowers the nom mal interest rate to counter the effects of a negatIve demand shock it not 
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only increases current output but also increases the future expected output-gap and thus 

expected future inflation. In the presence of the cost channel, the direct effect of this 

polIcy on the expected future output-gap and Its indirect effect via future expected 

inflation affect current inflation. Thus, in order to bring inflation back to Its target level, 

the central bank needs to affect the current output-gap by a small amount which improves 

the trade-off between stabilizing inflation and output-gap and thus reduces expected 

losses faced by the central bank leading to increased gains from commitment. 

Yet another new insight provided in chapter 2 deals with the derivation of the 

implied interest rate rule that implements the optimal discretIon and commitment 

monetary policy. The standard method involves substItuting the central bank's optimality 

condition (in the commitment case it is written one period forward) along with the 

solution expressions for inflation and the output-gap in the IS relationshlp and then 

solving for the nommal interest rate . if '. The problems with this method are best 

illustrated in the commitment case and when the cost channel is operative. The derived 

interest rate rule \'iolates the Taylor principal (that the coefficient in front of the expected 

inflation tenn should be greater than one), fails to capture the inertial behaviour of the 

optimal commitment POlICY, and predicts that demand shocks will be completely 

stabilized even 111 the presence of the cost channel (which is not the case as discussed 

above). The alternative method of deriving the optimal interest rate rule, proposed in the 

chapter. solves the IS relationship, the mflation adjustment relationshlp and the central 

bank's optimality condition simultaneously for nominal interest rate, inflation and output-
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gap. This method correctly depicts the inertial behaviour of optimal policy with 

commitment and derives conditions that can avoid indetenninacles of output and 

inflation. Moreover in the presence of cost channeL this method is the only correct 

method in the commitment case for the sake of mternal consistency of results. 

As discussed in the beginning of this chapter. the central bank can achIeve its goal 

of long-run price stability by targetmg a host of nommal anchors. One example. that has 

received considerable attention in recent years. is adopting a price-level targetmg regIme. 

The motivation for price-level targeting IS twofold. First is the WIdely reported result that 

although a pre-commitment monetary policy under an int1atIOn targeting regIme yields a 

better outcome, it is time-mconslstent. That is. the central bank has an incenti\ e to 

deVIate from its announced policy. Second. III practice. no central bank can commIt to a 

policy rule for all time periods. Thus. an important question is: How can a central bank 

avoid the time-inconsistency problem related to pre-conunitment and at the same tIme 

take advantage of the superior results proVided by commitment" Put differently. can a 

central bank replicate the commItment solution by adopting an alternatlve targeting 

regime conducted in a dIscretIOnary fashIOn? ASSIgning a speCific dIscretIonary pnce­

level targeting regIme to the central bank IS one example of answenng these questIOns 

and \vas used in chapter 2. The simple reason as to why this strategy works in terms of 

lowering expected losses for the central bank and converging to the commitment solution 

is that it depIcts the inertial behaviour of the central bank whIch is the feature of the 
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commitment solution. Thus. monetary policy actlOns entail a more gradual response to 

shocks that allow the central bank to appropriately affect private sector expectations. 

Since the debate over the relative benefits of price-level targeting as compared to 

inflation targeting is an ongoing one. it makes sense to check for the robustness of the 

result just mentioned. Chapter 2, utilizing the presence of the cost channel in a standard 

"new Keynesian" modeL did just that. Due to the presence of the cost channel monetary 

policy actions cause movements in the aggregate supply side of the model m addition to 

affecting the demand SIde. Therefore. the conventional wisdom had argued that targeting 

the price-level under this scenario could lead to increased volatility in economic activity. 

However. in contrast to the traditional literature and in line with the recent work (that 

employs the forward-looking "new Keynesian" model) on this issue. chapter 2 tinds 

support for the price-level targeting regIme. Two new InSIghts are worth noting. First, the 

price-level targeting is preferred over inflation targetIng even In the presence of the 

demand shock. Recent literature derived this result for a cost-push shock only; in case of 

demand shocks central bank \vas indift'c'rent in choosing between the two regimes. 

Second, this result needs to be interpreted carefully in the presence of the cost chatmei. 

In particular, the relatne weIght on output-gap stabilization versus intlatlOn stabilization 

needs to be appropriately adjusted in comparing the expected value of the losses incurred 

in the two regimes; othel'\vise the results could be different. 
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Chapter 3 modeled the demand shocks as an ongoing cycle rather than a one-time 

change and compared the performance of two rule-based targeting regimes --- price-level 

targeting and nominal mcome targeting --- with and without the cost channel of monetary 

policy for a closed economy. It assumed that the two targetmg regImes generate the same 

outcome regarding long-term inflation. Thus. the criterion for evaluatmg the performance 

of a monetary regime was its ability to minimize the volatility in real output. 

An Important feature of chapter 3 is the use of the continuous-time framework as 

opposed to discrete-time specifications. The main reason for employing this approach is 

that the properties of a dIscrete-time model are very sensitive to small changes m 

assumptions concerning information availability. In some cases. the entire undetermined 

coet11cients solution procedure breaks down (with restrictions on structural, not reduced 

form. coefficients bemg called for) A contmuous-time specification precludes such 

unappealing problems from developing. Moreover, as discussed extensively in chapters .2 

and 3. the choice between alternative targetmg regimes rests cntJcally on 1he 

specification of the modeL For this purpose, chapter 3 considered Yanous alternative 

specifications for both the new IS and inflation adjustment relationships. Due to its 

analytical simplicit)" the contmuous-time framework proved extremely helpful m thls 

regard. 

As argued in the chapter, the standard Euler equation for consumption that giveS 

rise to the new IS relationship fails to capture the dynamics of the aggregate output. One 
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way to avoid this problem, and to make the model come close to capturing the empirical 

regularities, is to allow for habit persistence in preferences. Another approach is to 

introduce a 'rule of thumb' behaviour on the part of a fraction of the households 

(assummg that it is costly to reoptimize every period) with the remaining fraction of the 

household optimIzing consumption in a usual fashion. Both these approaches essentially 

makes sure that a lagged output-gap term is included III the new IS relationship. Chapter 

3 makes use of a continuous-time version of this so-called' hybrid' IS relationship. 

Similarly, the basic forward-looking inflation adjustment equation --- the 'new 

Keynesian Phillips curve' --- IS accused of generating inertia in the price level and not the 

inflation rate and that is considered as bemg mconsistent ,vith the stylized facts on 

inflation dynamics. A simple method of getting around this problem IS to add a lagged 

inflation tenn to the baseline inflatIon adjustment relationship. Another very recent 

approach has suggested an alternative set of assumptions to capture the inflation 

dynamics. It replaces the assumption of sticky prices with that of sticky information. In 

particular. it assumes that firms gather and process the information about the' state of the 

economy slowly over time. Thus. although prices are always changing, fimls are slow to 

update their pricing strategies in response to new Illformation. Chapter 3 employs a 

continuous-time version of both these alternative specifications of the inflation 

adjustment relationship. 
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Thus. building on the new insights provided by chapter 2. chapter 3 prondes 

further sensitIvity tests on the role of the cost channel of monetary policy transmission. 

Not surprisingly, the cost channel matters III the sense that the volatility of real output 

increases under both price-level and nomlllal income targeting. The intuitIOn for thIS IS 

simple. In response to an autonomous ongolllg demand cycle, the central bank adjusts the 

nominal interest rate to manipulate the aggregate demand (and thus the aggregate pnce 

level) m order to keep the resulting output volatility at a minimum. In the presence of the 

cost channel, however. adjustments in the nominal interest rate directly affect the 

aggregate supply side of the model as well: thereby increasing output volatility. As a 

result. with price-level targeting, the central bank would have to manipulate the aggregate 

demand by a large magnitude that would ensure the achievement of the onginal level of 

prices at the cost of an increased volatility 111 output. On the other hand, With nom1l1al 

income targeting it would adjust aggregate demand just enough to reach a targeted level 

of nominal income WIth slightly high level of prices but a lower volatihty in output. Since 

the metric used to evaluate the performance of a targeting regime is the mimmization of 

real output volatility, nommal income targeting is preferred 10 price-level target1l1g. A 

some", hat surprising result is that the mclusion of the cost channel does not say much on 

the chOice between the two regimes. It appears that nommal income targeting performs 

better than price-level targetmg in bringing down the volatility of real output Il1 almost all 

the specifications of the macro models used m the analysis regardless of the cost channel. 
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After thoroughly analyzing the implications of the cost chaImel for the choice 

among alternative targeting regimes in chapters 2 and 3, the dissertation focused on open 

economy models in chapters 4 and 5. Theoretically modeling the open economy is not an 

easy task as a host of new issues need ttl be addressed. For instance, the structure of 

internatIOnal asset markets in which economic agents trade domestic and foreign assets. 

As discussed in chapter 5 in detail, the structure of asset markets have Important 

implications for the risk sharing behaviour of domestic and foreign residents and can alter 

the specification of the uncovered interest parity relationship that is the cornerstone of 

open economy models. The international risk sharing in tum affects the current account 

dynamics of an economy The "new-Keynesian" modeling framework has tended to 

ignore the effects of current account dynamics on aggregate demand. Chapter 5 addressed 

this issue and provided important ne\v insights. 

Another key variable in the open economy is the exchange rate. The debate over 

the role of exchange rate in affecting the domestic int1ation (the exchange rate pass­

through) and thus monetary policy objectives is far from being settled. Moreover, the 

dynamic relationship between exchange rate movements and current account dynamics 

has received little attention in the recent literature. Chapter 5 is an attempt to fill this gap. 

The way to model imports has also been controverSial. Some researchers tend to model 

imports as intermediate-inputs used in the domestic production process. An immediate 

implication is that the domestic inflatIOn is directly affected by movements in the 

exchange rate as it alters the cost of productIOn. Other researchers model imports as final 
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consumptIOn goods. Thus, depending on the assumption regarding the structure of 

international asset markets or the nature of international risk shanng. movements m 

exchange rate mayor may not affect domestlc inflatIOn directly. Thls has led to the 

conclusion that central bank should focus only on domestic inflation while allo\vmg the 

exchange rate to float. Thus. the classic debate over fixed versus flexible exchange rate 

regImes is still very much alive. 

In 11ght of these altematrve methodologies, chapter 4 models Imports as 

intermedIate-inputs while chapter 5 models them as final consumption goods. Howner. 

this is not the only difference in the two chapters. Chapter 4 extends the continuous-time 

models used in chapter 3 for an open economy and compares the performance of 

monetary policy (in tem1S of reducmg volatIlity in real output) under three alternatrve 

targeting regimes: exchange rate targetmg (fixed exchange rates), price-level targetll1g 

and nommal income targetmg (flexible exchange rates). Moreover, it also sheds light on a 

relatively DId question: the effects of an increased degree of price flexIbility on the 

volatility of real output. Chapter 5 extends the discrete-time general equilibrium model 

developed in chapter 2 for an open economy and focuses on the implications of the 

dynamic relationship bet\veen domestIc inflatlOn, exchange rate and current accounts on 

the performance of a discretionary mflation targeting regime. 

The first result m chapter 4 confirms the result derived in chapter 3 that nommal 

income targetmg outperforms price-level targeting, III terms of reducmg \olatIlIty in real 
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output, in an open economy with flexible exchange rates for all the alternative 

specifications of the IS and mflation adjustment relationslups considered. But the main 

focus of the chapter was to explore the impact of an increased degree of price flexibility 

on the volatility of real output Previous analysis of this question offered mixed 

conclusions especially in an open economy context. Keynes' had argued back in the 

1930s that under a flexible exchange rate regime, a lower degree of plice flexibility helps 

lower output volatility, The intuition was simple. A lower degree of price flexibility 

essentially means that the aggregate price level ill the economy is stickier; thereiore a 

f1exible exchange rate would aBow the economy to absorb the effects of demand shocks 

leading to a lower volatility of output. Chapter 4 supports Keynes' intuition. Moreover. 

this result is consistent with the behaviour of central banks that argue that their low 

inflation-flexible exchange rate policy has decreased the degree of nominal price 

flexibility (by increasing average contract length). 

Chapter 4 also finds support for central banks that favour fixed exchange rates. A 

fixed exchange rate regime implicitly implies that the economy is willing to accept 

structural reforms of the sort that promote tlexibility in prices to absorb the effects of 

shocks. The chapter shows that with fixed exchange rates output volatility indeed goes 

down as a result of increased price flexibility. Thus. there is internal consistency within 

both views about exchange rate pohcy. However. this result does not hold when an 

alternative specification of the demand and supply side of the economy are considered. 
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Chapter 5 studied the properties of an optimal discretionary domestIc inflation 

targeting regime under a flexible exchange rate. It also reported results for the case when 

the central bank exphcitly incorporates mmImlzatIOn of the exchange rate fluctuations in 

its objective function. In a sense. this can be considered as targeting cpr inflation as 

opposed to domestIc int1ation. The mam contribution of the chapter was the incorporation 

of current account dynamics and their relationship with the exchange rate and domestic 

int1ation. The broad question explored in the essay was: how would the overall desIgn of 

monetary policy change when we move from closed economy models to open economy 

models') 

The reason current account dynamics have been missing from the 'new Neo­

Classical synthesis' literature is the assumption of complete international asset market. 

As discussed m chapter 5. the implIcatIOn is that the dynamics of current account become 

irrelevant for monetary policy. However. chapter 5 argued that the assumption of 

complete asset markets is not realistic m a model with imperfections and rigIdIties in 

goods market because with nommal rigIdltles monetary policy affects real \'anabJes that 

include current account. This was the mam reason for assuming incomplete asset markets 

since it made the dynamics of current account matter for monetary policy. 

Another important contributIOn of chapter 5 was that it provided new inSIghts on 

the relatIOnship between domestIC int1ation and movements in the real exchange rate. In 

contrast to the tradnional approach. it deriyes a domestic inflation adjustment relatlOnship 
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In which real exchange rate depreciation lowers domestic mflation. The key to 

understanding this seemingly counter-intuitive result is to note that imports are 

introduced only as final consumption goods and that the nominal wage is completely 

flexible. Consider a real depreciation. It leads to a decrease in the overall consumption 

bundle because imports are now relatively expensive. Since labour supply is a positive 

function of consumption, it also decreases nominal wages, and with the assumption of 

sticky goods prices, real wages also go down. Falling real wages imply a lower cost of 

production for domestic finns and thus results in lower domestic inflatIOn. 

Buildmg on these new theoretical insights, chapter 5 ,vas able to question a 

widely accepted result that optimal monetary policy for an open economy calls for 

adjusting the interest rate to completely offset demand shocks, which implies no trade-off 

between output volatIlity and inflation volatility. According to the open economy model 

of chapter 5, the exchange rate affects both aggregate demand and aggregate supply 

(inflation); adjusting the interest rate to stabilize output in the face of a demand shock 

causes fluctuations In inflation. For example, consider a negative demand shock that 

lower output-gap and thus domestic inflation. The central bank, operating under a 

discretionary domestic inflation targeting regime. responds by lowering the nominal 

mterest rates which, via the interest parity condition. causes real depreciation. Both these 

effects help mcrease the output-gap and thus inflation. However. when real depreciation 

also has a direct negative effect on domestic mflatIOn, the central bank taces a dilemma, 
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it cannot stabilize both output-gap and inflation. Thus, the optimal monetary polley calls 

for trading-otT some output volatility for less inflation volatility. 

Exchange rate movements not only lead to a trade-off in policy objectIves. but 

also mteract \'lith current account dynamics that in turn cause fluctuations in the output·· 

gap. Thus, it makes sense for the central bank to try to stabilize the exchange rate 

directly. fndeed, the volatility of key variables and the expected losses decrease when the 

central bank includes exchange rate stabilIzation in its objective function. Thus. an 

lmportant lesson learned m chapter 5 is that the dynamic relationship between the current 

account the exchange rate. and domestic mi1ation playa crucial role in obtainmg the 

optimal monetary policy. Moreover, it also mfluences the mechanism through which the 

effects of the shock are propagated through the economy. Thus, it was no surpnse that the 

optimal monetary pohcy entailed a response to net foreib'11 asset positions and the impact 

of the demand shock lasted well beyond the time interval for which prices were ngld. 

Tn summarize. what we learned from this dissertatlOn is that the "new Keynes1an" 

framework, as applied to different monetary policy issues in various chapters, has a lot of 

potential to increase our understanding regarding the fonnulation of monetary policy. 

Thus. efforts to improve th1S framework even further could be very rewarding for both 

academic economists and central bankers. 
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Chapter 7 

Directions for Future Research 

ThIS chapter discusses some of the possible extensions and applications of the 

"new-KeynesIan" framework that has occupied the centre stage in research on monetary 

policy related issues. The four core chapters ill this dissertation themselves constituted an 

attempt to build upon and contribute to the existing models in this area. However, due to 

rime considerations, not all of the issues that have intrigued me over the course of writing 

this dissertation could be included m those four chapters. Thus, the following discussion 

can be considered as a part of my future research agenda. 

One result --- reported in chapter 2. --- was that the outcome of monetary policy 

with commitment is supenor to the results attamed with discretion. But the commitment 

solution has its own problem --- it is tlme-mconsistent in the mitial period the central 

bank behaves as if It were operating in a discretionary fashion. Chapter 2 ducked tms 

issue by adopting the "timeless perspective" of monetary policy suggested by Woodford 

( 1999c). He suggested that the central hank should commit to implement in each period 

the policy that would have been optimal to commit to if the same problem had been 

considered at a date far in the past. This procedure. thus. aVOIds treating the current 

period as the initIal one and disregards the conditions that happen to prevail at the time in 

which policy begins. rt is worth noting, however. that a numher of authors such as Dennis 
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(2001). Blake (2001). Blake and Kirsanova (2004), Jensen and McCallum (2002) and 

Jensen (2003) have questioned the timelessness of Woodford's approach and have 

demonstrated that ·'tImeless perspective" polIcy is not the time-invariant rule and does 

not in general minimize the loss function of the central bank. In my opinion, this is an 

important issue and further research would be extremely fruitful in shedding light on the 

true nature and implication of corrumtment for achieving the goal of price stability. 

Recently, though. some economists have argued that an unwavering commitment 

to price stability by an independent central bank may not be a sufficient reqmrement: 

price stability requires not only an appropriate monetary policy but also an appropriate 

fiscal policy. Most of the arguments on these hnes have built upon the insight proVIded 

by Sargent and Wallace (1981). They contended that an economy's monetary authon1y 

cannot prevent inflation by its own control of base money creation if an uncooperative or 

irresponsible fiscal authority behaves so as to generate a continuing stream of primary 

deficits. Since then, a growmg literature has raised questions concerning the ability of 

monetary polIcy to control mflation and proposed that it can only do so With the 

cooperation of the fiscal authority. Some important recent literature in this area. v;hich 

has been labeled as "the fiscal theory of the price level", include Leeper (1991). Sims 

(1994, 1997 ), Woodford (1995, 1998). Cochrane (2001 ) and Canzonen, Cumby and Dlba 

(2001). A critical assessment of this literature has been provided by BUlter (2002). 

Kocherlakota and Phelan (1999), Carlstorm and Fuerst (2000) and McCallum (1998).~3 

" For.l general d15cus~lon. see Chnstlano and FItzgerald (2000) and McCallum (1999). 
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While a number of papers In this literature have analyzed price level detennination in 

models with flexible prices (the exceptions are Canzoneri and Diba (2000) and Woodford 

(1998». few have considered the role of monetary policy in models with nominal 

rigidities. Thus an expliclt analysis of the relationship between monetary and fiscal policy 

in a "new-Keynesian model", which endogenously incorporates nominal rigidities, is an 

Important research project. 

Chapter 2 and 5 used the expected loss function of the central bank as welfare 

metric to evaluate the perfornlance of alternative monetary polIcy regimes, For example, 

chapter 2 specifies two loss functions for the central bank; one depicting the inflation 

targeting regime and one focusing on the price-level targeting regime. Similarly. chapter 

5 reports results for two Joss functions: one that only meludes domestic inflation gap and 

output gap and one that also includes a terms-of-trade-gap term. But, none of the 

specifications of the loss functions used in these two chapters were fonnally derived. 

They relied on the works of Walsh and Ravenna (2()03) and Benigno (200 I) respectively 

that derived similar loss functions using a general method proposed by Woodford (2002). 

However, it is important to derive formally how the appropriate loss function changes 

with several changes in the model. For example. in a closed economy model of chapter 2 

a consideration that whether the cost channel stems from a production lag or a payment 

lag can have an important bearing on the value of the parameter describing the relative 

weight central bank places on key variables in its loss tunctlOn. ThIS is important since 

the verdict concerning which policy regime delivers the smallest variances depend on that. 
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parameter. Similarly. 111 the open economy model of chapter 5 with incomplete asset 

markets it was argued that there is a potential role for telms of trade of exchange rate gap 

111 the loss function alongside the output gap and domestic inflation, The intuition was 

simple. In the presence of incomplete asset markets and thus incomplete nsk sharing 

output gap and consumption gap may not move together. Welfare depends on both gaps. 

If the central bank does not momtor the consumption gap directly. then they need to 

consider the exchange rate gap alongside the output gap m setting the policy. A formal 

denvation of this intuition can have important bearing on alternative monetary polIcy 

targeting regimes for an open economy. 

All the chapters of the theSIS focused on only two types of shocks: goods demand 

and supply (cost-push) shocks. Implications of other types of shocks. such as financial 

sector shocks. exchange rate shucks. technology shocks, prodUCtIVIty shocks. for 

monetary policy \vill be considered in future work. 

In practice, central banks make the dIstinction between core and headlIne in11at1On 

rates, but most of the chapters did not focus on this issue. The only dIstmction made m 

the thesis regarding the definitIOn of inflation hIghlighted the dIfference between 

domestic inflation and CPI in11ation for an open economy. However. carefully defining 

in11ation even for a closed economy can he important. For example. the implication:-. of 

the role of the cost channel in chapter :2 may depend on whether the mflation measure 

used incorporates these mterest costs or not. 
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Based on empincal evidence, chapter 3 and 4 considered "hybrid" versions (a mix 

of fOlWard and bachvard-Iooking elements) of the new IS and Phillips curve 

relationships. Increasing number of recent papers are paying attention to this Issue, 

However, as noted by Walsh (2003b) and Amat() and Laubach (2003), there is not 

complete agreement on how this should be done. Further research on this issue will be 

most desirable. 

A significant drawback with the new Keynesian closed economy model that was 

applied to many monetary policy questions in chapters 2 and 3 is perhaps its assumption 

regarding the capital accumulatIOn process. Based on the work of McCallum and Nelson 

(1999a). recent research has tended to ignore endogenous variations in the capital stock 

by arguing that little is lost for the purpose of short-run fluctuations in the economy if an 

exogenous process for the capital stock is assumed. However. something is lost. Without 

capitaL the models cannot capture the broad credit channel of monetary policy and thus 

the lmplications of asymmetric information paradigm for monetary policy cannot be 

analyzed. Casares and McCallum (2000) can be considered as one of the first attempts to 

incorporate endogenous investment into a typical discrete-time "new Keynesian" model. 

Dupor (2001) adds investment to a standard continuous-time sticky price model and 

reverses the \vell-established results on stabilization property of interest rate policy rules 

(the Taylor principle): only increases in the nominal interest rate less than one-far-one 

with increases in inflation will ensure determinacy. Li (2002) develops a discrete-time 

verSIOn of Dupor's model and questions Dupor's claims. He further argues that before 
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using contmuous-time approach it is important to verify that continuous time limit does 

not distort the dynamic property of a discrete-hme model as periods are made short. 

Since investment is both an important and highly yolatJle component of aggregate output. 

it is crucial to understand whether the introduction of mvestment to a model has mdeed a 

major reverse impact on stabilization property of monetary policies. This investigation 

has practical importance for central bank policies and thus further research on this Issue is 

in order. 

Just as in closed economy models. the open economy "new-KeynesIan" model 

also ignored the role of endogenous capital accumulation and thus the role of the credIt 

channel of monetary pl)licy in explainmg. for instance, the recent currency eDses 

epIsodes that have rocked the internatlOnal financial system during the late 1990s. The 

discussion of credIt markets with asymmetric information (the financial accelerator 

mechanism) and the role of balance sheet problems of both the firms and the banks have 

occupied the centre stage in the recent theoretical research on currency crises. The 

semmal contribution of this approach (for a closed economy) is Bernanke. Gertler and 

Gilchnst ( 1999). Very few papers have attempted to extend this line of work to the open 

economy. Some notable exceptions are Gertler. Gilchrist. and Natalucci (2003)' Faia. and 

Monacelli C~OOI). Devereux and Lane (2001). Caspedes. Chang and Velasco, (2004), 

Krugman (2000a) and Aghion, Bacchetta, Banerjee, (2000). Even fewer papers have 

explored the dynamic interaction between a firm's balance sheet (demand for credit) and 

a bank's balance sheet (supply of credit). A possible exception is perhaps Gersbach 
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(2000). Moreover. Imks between a private sector's balance sheet and dynamics of CUlTent 

account with an endogenous monetary policy are also unexplored so far. Thus. 

incorporating 'financial accelerator' mechanism with a non-trivial role of banks in an 

open economy model. such as the one developed 111 chapter 5, can prove extremely useful 

in modeling the currency crises and III learning about the optimal monetary policy 

responses. 

There are at least two observations, theoretical and empirical, that provide the 

necessary motlvation to pursue this project and to shed more light IOn monetary policy 

issues. On the theoretical front the challenge is to break the famous Modigliani-Miller 

Theorem (1958). They derived the formal proposition that real aggregate economic 

behavior is independent of the financial structure. thus making the financial conditions 

useless and redundant. More specifically, this theorem states that if households and firms 

have unrestricted access to complete/perfect finanCIal markets, then at the competitive 

equilibnum the size and composition of financial balance sheets have no Impact on real 

economIC decisIOns. However. financial markets may not be complete/perfect due to 

imperfect and asymmetric information structure. According to the asymmetric 

information paradigm. different economic agents possess different pieces of information 

on relevant economic variables, and that agents use this information for their own profit. 

It has been widely recognized in the literature that these informational asymmetries lead 

to problems such as adverse selection, moral hazard and costly state venfication in the 
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credIt markets and provide the justification for an independent credit channel of monetary 

polley, 

On the emprrical front, it is the observatlOn that the last decade of the twentieth 

century witnessed a drastic increase in the number of currency, financial and economic 

crises, for example. the Latin America m 1994-95 and South East ASIa in 1997-98, These 

cnses episodes have mcreased awareness, both m academic and policy cucles, and have 

heightened mterest in investlgating their angms, persistence and propagation mechanism, 

Leo Tolstoy noted once, "'Every happ\' ,tamil\' is the same. E,'cl1' 1m h app,1 , ICI/nih' I.'> 

miserahle in its (l1\'/1 war" Similarly, every financial crisis is different and involves Its 

own dIstinctive elements; yet there are some issues that are common to many of the 

recent emergmg market CDses, 
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