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EXECUTIVE SUMMARY 

A liquidity trap is a situation where the conventional monetary policy tool, the short-term interest 

rate, reaches or comes close to 0%. If the interest rate would be below 0% money would 

dominate bonds as an asset and therefore the central bank cannot lower the interest rate further 

when it has reached the zero boundary. Expansionary conventional monetary policy can in such a 

situation not be used to boost to the economy and has thereby lost its power. If the economy is in 

a downturn and require a low or even negative real interest to be fully employed the combination 

of a low or negative level of inflation and the zero boundary on nominal interest rate can create a 

situation where the economy cannot produce at its full capacity since the real interest rate cannot 

be as low as required. The decade long slump of the Japanese economy during the 90s and 00s 

showed the high costs to the economy of such a situation and has sparked a vivid debate among 

economists of what more unorthodox monetary policy measures that can be used to help an 

economy escape from a liquidity trap. 

The proposals can be divided into two categories, those directed at lowering the real interest rate 

by trying to lower the nominal interest rates or those directed at lowering the real interest rate by 

inducing inflation. Which types of methods that are most useful depend on the characteristics of 

the liquidity trap. In a liquidity trap with low or even negative inflation expectations measures 

directed at creating inflation, such as an inflation or price-level target or a devaluation of the 

exchange rate through a pegged exchange rate are most effective while in a liquidity trap where 

inflation expectations are still clearly positive and the yield curve is strongly upward sloping 

lowering long-term interest rates through open market operations or promises of a cap on long-

term interest rate could be enough.  

Central for which method to use is not only the characteristic of the liquidity trap but also the 

issue of credibility. It is the belief that a monetary expansion can be reversed later on that makes 

conventional monetary policy ineffective at inducing inflation expectations. The same credibility 

problem can be seen with promises such as inflation or price-level targets as well as more simple 

promises such as the promise made by the Bank of Japan to continue to keep interest rates at zero 

“until deflationary concerns subside”. (Hayami 1999) In order to demonstrate resolve clear 

communication from the central bank, a mixture of monetary policy measures as well as 

combinations of expansionary fiscal and monetary policy are likely to be useful.  
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1 Introduction 

When Bear Sterns, the American investment bank, nearly collapsed and was taken over by JP 

Morgan Chase in March 2008, it was the first large victim of the latest financial crisis. It has 

widely been acknowledged as the worst crisis since the Great Depression and spread rapidly over 

the world during 2008. Central banks around the globe started to slash interest rates in order to 

boost the economy and flooded the markets with money in order to increase liquidity in the wake 

of freezing credit markets (see figure 1).  

While the economic downturn continued, central banks lowered and lowered interest rates and 

today they are at unparalleled low levels in Western countries. Federal Reserve has by May 2009 

a discount rate of 0.5%, ECB has its main interest rate at 1%, Bank of England at 0.5% and so on. 

For the first time in decades deflation and not inflation is seen as the biggest threat to a stable 

economy (see for example Kaiser 2008; The Economist 2009; Patterson 2009). 

Figure 1: Main interest rates historically low in the world’s largest economies  

 

The fear of deflation is due to the Japanese experience during the 1990s and 2000s were the 

Japanese economy failed to recover substantially after the crash in the beginning of the 1990s. 

Average real GDP growth between 1992 and 2002 was only 0.9% compared to 3.2% in the US or 

2.6% in the OECD as a total. (OECD 2009) Record low interest rates did not seem to help the 
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economy and economists started to debate the old notion of a liquidity trap, mentioned by Keynes 

(1936) in the General Theory of Employment, Interest, and Money and clearly shown in the IS-

LM framework developed by John Richard Hicks (1937) in his article “Mr. Keynes and the 

„Classics‟; A Suggested Interpretation”.  

In a liquidity trap nominal interest is at or very close to zero and normal monetary policy have no 

effect on the economy. The reason is that although the nominal interest rate is 0% the real interest 

rate, i.e. interest rate after inflation or deflation may be too high to make enterprises invest or 

consumers to consume enough for the economy to grow. Thus the economy is “trapped” in a state 

of too high real interest rate, even at 0% nominal interest rate, to create growth because of a too 

low inflation or even deflation and without being able to create larger inflation through nominal 

interest rate cuts since the nominal interest rate is already at its lowest point.  

The notion of a liquidity trap was for a long time seen as a reminiscent of the Keynesian 

macroeconomic era, and with the development of macroeconomics in the 60s and 70s with 

rational expectations and microeconomic foundations for macroeconomics, the liquidity trap was 

more or less thought of as a theoretical construction that could not occur in reality. However, 

with Japan‟s staggering economy as an example, Paul Krugman (1998) wrote a paper explaining 

how a liquidity trap could occur even in a model of the economy based on rational expectations 

and microeconomic foundations and explained the Japanese situation as a liquidity trap. The 

policy conclusion for central banks was the opposite of what they normally have been doing in 

the last decades – create inflation instead of holding inflation under control. Thus, Krugman 

(1998) stated the problem as how can a central bank, that previously has tried to keep inflation 

under control and done everything in its power to make the market perceive it as trustworthy in 

this promise, suddenly promise the market that it would create inflation. How to promise to be 

irresponsible when you have always tried to prove the opposite? 

Liquidity traps are also the topic of this thesis. It will look further into how monetary policy is 

constrained by a liquidity trap, how the economy is affected and not least, how a liquidity trap 

can be resolved.  
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1.1 Research question 

The research question for the thesis is thus:  

What monetary policy measures can help to move the economy out of a liquidity trap? 

1.2 Thesis outline 

Part 1 of the thesis is the Introduction, stating the research question and outlining the form and 

method of the thesis.  

Part 2 will investigate monetary policy per se to answer the question of what monetary policy is. 

It will start with a historical overview of the development of macroeconomics with focus on best 

practice recommendations for monetary policy. It will continue to explain the conventional tool 

of central banks, the short-term interest rate, and how this short-term interest rate affects the 

economy through an explanation of the monetary transmission mechanism. Part 2 will end with 

description of how the zero boundary on the nominal interest rates and a definition of the 

liquidity trap. The reason for part 2 is to give the reader an understanding of what the goals of 

monetary policy are and how monetary policy is conducted necessary to understand the problem 

of the liquidity trap.  

Part 3 of the thesis will continue to analyse the liquidity trap in more depth. The lacking 

efficiency of conventional monetary policy, even at large scale, as well as the downsides of fiscal 

policy in helping an economy escape a liquidity trap are examined. The intention is to investigate 

the problem of the liquidity trap more thoroughly as well as to make clear why unorthodox 

methods of monetary policy might be necessary to escape a liquidity trap.  

Part 4 discusses the different unorthodox methods of monetary policy proposed by economists to 

help an economy escape a liquidity trap. The mechanism of how each proposal would work is 

described as well as its possible limitations. This is the main part of the thesis in the sense that it 

outlines the potential answers of the research question of which monetary policy measures that 

might be effective in fighting a liquidity trap.  
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Part 5 is a discussion aiming at comparing the different proposals explained in part 4. It discusses 

how different proposals can be combined in order for the central bank to gain credibility for its 

actions. Moreover, its contrasts the empirical problematic experience of Japan with the, 

somewhat direct, theoretical ways to escape a liquidity trap presented in part 4. It ends with a 

brief discussion about another prompting and related question: Do the current crises constitute a 

liquidity trap for the major Western economies? 

Part 6 concludes from the discussion in part 5 and tries to present an answer to the research 

question as well as put the lessons learned from the liquidity trap problem into a historical 

perspective to give an answer to what effect these lessons might have on future monetary policy.  

1.3 Method of the thesis 

The thesis will be theoretical in the sense that no empirical study is being performed. Empirical 

data will, however, be used as examples to illustrate points made in the theoretical reasoning but 

nonetheless is the thesis of theoretical nature both in analyses and conclusion. Moreover, the 

thesis will be descriptive of the existing literature rather than an effort to develop new theories or 

move the research frontier. Instead its intention is to give a comprehensive view of the research 

frontier in the field and not the least, give an easy-to-understand description of the knowledge in 

a currently relevant topic. Some of the literature is very mathematical, i.e. developing dynamic 

stochastic general equilibrium models to simulate the effects on the economy of different policy 

tools. This thesis will do none of that. However, the basic understanding of the liquidity trap and 

its policy implications are understandable also in rather easy-to-understand models and 

reasoning. Moreover, the conclusions drawn from these more mathematically advanced papers 

will be incorporated into the thesis and the arguments for those conclusions made as far as 

possible.  

1.4 Boxes 

The thesis will contain boxes, coloured light blue. These boxes explain and define concepts and 

terms used in the text as well as give background explanations for some factual statements or 

causalities presented in the text. For the reader well familiar with the macroeconomic subject and 
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its terms and concepts these boxes can be skipped when reading. For the reader less familiar with 

these same concepts and terms the boxes might be very useful and explanatory, however, it shall 

be noted that the boxes do constitute breaks in the flow of the text and are as such free standing 

detours from the narrative history of the thesis and can be read separately from other parts of the 

text. 

1.5 Denotations in equations 

The following symbols are used in the equations in the thesis.  

     Symbol Meaning 

 π Inflation 

 i Nominal interest rate 

 r Real interest rate,  𝑖 − 𝜋  

 rn The natural or Wicksellian real interest rate 

 u Unemployment rate 

 un  
The natural rate of unemployment or non accelerating 

inflation rate of unemployment, NAIRU 

 y Output 

 yp Potential output 

 p Price 

 e Error term 

 S Savings 

 I Investments 

 X Export 

 M Import 

 NX Net export,  𝑋 − 𝑀  

 E Nominal exchange rate 

 ε Real exchange rate 

 xt Value of variable x in time period t 

 𝐸𝑡 𝑥𝑇  The expectations at time t of the value of x in time period T  

 



 

6 

 

2 What is monetary policy 

Monetary policy is the decisions of how much money that should circulate in the economy and 

what level the interest rate should be at. These are inter-related since the interest rate can be seen 

as the price of money and depends, as all other prices, on the supply. It is also the determinant of 

the inflation in the economy since inflation can be seen as the pace with which the amount of 

money in the economy grows. Thus, simplified the relationships go: the more money circulating 

in the economy, the lower interest rates and the higher inflation.  

2.1 A brief history of monetary policy recommendations 

Best-practice recommendations for central banks from economist today focus on price stability 

and fulfilment of potential output as the main goals while arguing for good communication and 

transparency in the central banks relations to the public. (Woodford 2003; Svensson 2003b) 

However, the goal of monetary policy has shifted over time. This has been due to developments 

in macroeconomic theory as well as experiences of failed policies. This section will give a brief 

historical overview of macroeconomic theory related to monetary policy. The intention of this 

overview is to put current monetary policy into a historical perspective as well as give an 

understanding for why specific best-practice recommendations are given.  

2.1.1 The Philips-curve and the expectations-augmented Philips-curve 

In the late 50s an inverse relationship between unemployment and inflation were found to exist in 

the UK. The trade-off was explained by the fact that an expansionary monetary policy would 

create higher inflation but lower interest rates, which in its turn would boost the economy, thus 

creating the trade-off between high level of output and low inflation. The inverse relationship, 

called the Philips-curve
1
 could be illustrated as 

                                                 

1
 Named after the New Zeeland born economist William Philips that presented the relationship in an article called 

“The relation between unemployment and the rate of change in money wage rates in the United Kingdom 1861-

1957” (1958) 
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𝑢 = 𝛽 − 𝛼 × 𝜋 

where u is the level of unemployment, β and α are constants and π is inflation. After Philips 

found his relationship economists and politicians started to believe in this trade-off and since 

inflation seemed like a cheap price to pay to get higher output and lower unemployment many 

governments attempted to exploit the trade off. However, in the late 60s Milton Friedman and 

Edmund Phelps formulated a critique against the policy conclusions developed from the Philips 

curve built on the notion that expectations about the future played a central role. According to 

Friedman and Phelps it was not the absolute level of inflation that affected the level of output and 

unemployment but the difference between the expected and the realized rate of inflation. (Phelps 

2008) The expectations-augmented Philips curve proposed by to two economists could instead be 

illustrated as 

𝑢1 = 𝑢𝑛 − 𝛼 𝜋1 − 𝐸0 𝜋1   

where 𝑢𝑛  is the natural rate of unemployment and 𝐸0 𝜋1  denotes the expectations at time 0 of 

inflation in period 1. The natural rate of unemployment is a concept introduced by Friedman in 

1968 meaning the unemployment rate that will prevail in the long-run or would prevail in the 

short-run if no monetary disturbances affected the economy. However, in the short-run monetary 

policy disturbs the economy and moves the unemployment rate over or below the natural rate. 

(Pries 2008) 

In contrast to the trade-off between unemployment and inflation present in the original Phillips 

curve this relationship does not hold in the expectations-augmented version. Even when assuming 

a very simple form of expectations, such that expected inflation is equal to the inflation realized 

in the period before, it is easy to see that to keep the unemployment rate below the natural rate of 

unemployment would require an ever increasing inflation – since the realized inflation have to be 

higher than the expected inflation it means that the realized inflation always have to be higher 

than the inflation in the previous period, i.e. an ever-increasing inflation rate is needed.  
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Friedman‟s and other monetarists‟ proposal was instead to focus on policy for the long run that 

could affect the natural level of unemployment. Concerning monetary policy Friedman‟s 

proposal was price stability reached by letting the monetary base grow with fixed rate. Assuming 

monetary base growth of k-percent per year and a stable velocity of money, the inflation would 

then equal  

𝜋1 =
1 + 𝑘

𝑦1 − 𝑦0
− 1 

where y is the log of real output. The formula says that inflation is the difference between the k-

percent monetary base growth and the real growth in output and would mean a stable and 

foreseeable monetary policy
2
. (Orphanides 2008)  

After the critique from Friedman and Phelps and with the experience of stagflation
3
 in the 1970‟s 

the widespread belief in the original Philips-curve started to erode, however, even with the 

expectations-augmented Philips-curve it could make good sense for politicians, for example in 

the period before an election, to surprise the economy with a higher than expected inflation rate, 

thus increasing output and lowering the unemployment rate. The logical continuation was 

therefore to assume that the public‟s expectations was not simple, as assuming the same inflation 

next year, but rather that the public took all available information into consideration and 

developed fully rational expectations. This was one of the elements of the Lucas‟ critique of 

macroeconomics in middle of the 70s. The other was the use of the aggregated level in 

macroeconomic models. Lucas criticized the lack of microeconomic foundations in 

macroeconomic models and did instead mean that models should be based on the assumption of 

utility maximising agents that behaved rationally and formed rational expectations. (Woodford 

1999)  

                                                 

2
 Friedman‟s k-percent proposal is an example of rule based monetary policy. Other examples are the Taylor rule 

discussed in box XX 
3
 Stagflation is the combined experience of stagnation (low GDP growth, high unemployment) and high inflation 
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The next large development was made by Kydland and Prescott with their real business cycle 

model were fluctuations in the business cycle depended on real shocks, as technology shifts, 

shifts in preferences etc., rather than nominal shocks by monetary policy. (McGrattan 2008) In 

the RBC framework prices were totally flexible and monetary policy did have no effects on the 

real economy but only shifted prices. (Woodford 1999) This stands in stark contrast to the 

Keynesian ideas, and even to monetarists as Friedman, were prices are sticky, i.e. do not move 

instantly, and an interest rate change thus have an effect on the level of output. (Woodford 2003) 

The current paradigm, called the new neoclassical synthesis, tries to incorporate many of the 

Keynesian ideas, such as sticky prices, into general equilibrium models based on microeconomic 

foundations, as those developed by Lucas or Kydland and Prescott. Thus monetary policy does 

have real effects and consequently a short-run expectations augmented Phillips curve exists while 

money in the long-run is deemed as neutral. (Dixon 2008) However, unlike the expectations 

augmented Phillips curve proposed by Friedman and Phelps expectations the current models are 

forward looking and current inflation is dependent on expectations of future inflation. (Woodford 

2003) An illustrative example of a New Keynesian Philips curve could take the form 

𝜋𝑡 = 𝛼 × 𝐸 𝜋𝑡+1 + 𝛽 × 𝑌𝑡  

The resulting goal of monetary policy is then to stabilize output around the potential level of 

output (see box 1) rather than to increase output permanently. Moreover, since there is no long-

run gain in output from a high level of inflation price stability, measured as a low rate of 

inflation, is deemed as important to escape the costs of inflation. (Woodford 2003) Monetary 

policy can thus be seen as less ambitious than in the Keynesian era (before the late 70‟s), but 

arguably also as more realistic in its goals.  

Box 1: Potential output and the Wicksellian interest rate  

Potential output is a central but elusive concept in macroeconomics. Basically potential 

output are nothing else than the output the economy would produce if it employed all 

available resources, where all available resources refer to the resource use that is 

sustainable in the long-run and that do not imply an overuse of resources. Thus the actual 



 

10 

 

 
output can be both higher, overuse of resources, and lower, underuse of resources, than 

potential output. The concept of potential output is linked to the natural unemployment in 

the sense that the resource use at potential output results in the natural rate of 

unemployment. This might seem straight forward but what makes the concept elusive is 

that potential output is never observed; instead it has to be estimated. There are several 

ways to estimate the current level of potential output. One is by extrapolating long-term 

growth trends, either linearly or by using techniques to smooth out the curve and 

eliminate noise, such as the Hodrick-Prescott filter used by e.g. OECD (OECD 2009). 

The downside of such methods is that over the whole time period the average estimated 

gap is assumed to be zero and in a long downturn the average output gap may be positive 

resulting in an underestimation of potential output if the downturn is long-lasting. 

(Krugman 1998) 

Another way to estimate potential output is to use Okun‟s law and an estimate of the 

natural level of unemployment. Okun‟s law states a positive relationship between 

changes in output and changes in unemployment (Crespo Cuaresma 2008) and potential 

output can  be estimated using an estimate of the natural rate of unemployment and an 

estimate of the Okun‟s coefficient, denoted α below, such that 

𝑦 − yp = α ×  𝑢 − 𝑢𝑛  

where yp is log of potential output. So for every percentage point of actual 

unemployment over the natural rate of unemployment the output of the economy 

becomes α percentage points lower than potential output. The problem with this method 

is that both Okun‟s coefficient, α, and the natural level of unemployment need also to be 

estimated. For example Krugman (1998), presents estimates of the output gap of Japan in 

1997 that ranges from 1.2% to more than 5%, depending on method used. This shows 

how difficult it might be to make good reliable estimates of potential output.  
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A related and also rather elusive concept is the natural rate of interest or the Wicksellian 

interest rate4. The natural interest rate is the real interest rate that make output move to 

its potential level. In this sense, the interest rate is an optimal interest rate with regards to 

minimizing the output gap. Consequently one can say that there exists an optimal real 

interest rate at all time that would restore the economy to its potential output and one can 

view the central bank‟s goal as to set this optimal real interest rate by a three-step process 

i. Decide how far from potential output the economy is 

ii. Decide the level of real interest that would restore the economy to potential 

output 

iii. Decide the expected level of inflation to be able to set the nominal interest rate in 

accordance with the previously estimated optimal real interest rate 

However, even if being able to estimate the potential output it is not certain than a central 

bank would get the estimates of neither the natural interest rate nor the inflation 

expectations correct. So, even if the difficulties to make good estimates of potential 

output and the natural interest rate make this view of monetary policy less useful in 

practice the concepts of an optimal real interest rate leading to a potential output is 

central to the analyses and evaluation of monetary policy.  

2.1.2 Predictable monetary policy – operational rules versus outcome targets 

The insight that the effect of monetary policy depended to a large extent on expectations resulted 

in a focus on ways to make monetary policy rule based. With rule based monetary policy 

expectations would be clear and there would be no fear that politicians would lower interest rates 

and cause unexpected inflation to boost the economy in the short-run. The probably most famous 

simple rule of monetary policy is the Taylor rule (see box 2). (Taylor 1993)  

                                                 

4
 Named after the Swedish economist Knut Wicksell (1851-1926) 
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Box 2: The Taylor rule 

The Taylor rule mimics the actual policy conducted by the Federal Reserve during the 

80‟s and beginning of the 90‟s and says that the interest rate should be decided as  

i = 4% + 1.5 π − 2% + 0.5 y − y∗  

where i is the nominal interest rate, π is inflation, y is the natural logarithm of output and 

y* is potential output, i.e.  y − y∗  becomes the gap between actual and potential output. 

(Taylor 1993) Some features of the rule are worth mentioning. The first one is that 2% is 

an implicit inflation target, i.e. as long as the inflation rate is not at 2% the interest rate 

changes. As shall be seen later 2% is near what economist consider an optimal rate of 

inflation. The second is that the parameter before inflation is 1.5, and thus larger than 1. 

This indicates that the real interest rate, i − π, is not fixed but increases when inflation 

increases. A third is that the interest rate has two determinants, or two targets if putting it 

the other way around, an output equal to the potential output and an inflation rate equal 

to 2%. Thus the Taylor rule takes account for both inflation rate and output level at the 

same time.  

The most common critique is that pre-determined rules as the Taylor rule give no room for 

discretion and judgement. In reality there will most certain be situations where central bankers 

have other facts than only the inflation rate and the output gap that would affect the estimated 

optimal interest rate. In fact, not even Taylor himself proposed that central banks should follow 

his rule at all times but argues that certain special circumstances could allow the central bank to 

make exceptions from the policy implied by the rule. (Taylor 1993) However, as critiques have 

pointed out Taylor did not give any rule concerning when the rule could be neglected in favour of 

discretionary decisions. (Svensson 2003b) Thus the rule-based approach to monetary policy takes 

either no consideration to discretion or do not provide guidance for when the rule should be 

followed and when it should be neglected. None the less, some economist still propagates 

monetary policy through pre-determined rules, although not as simple as Taylor‟s. (McCallum & 

Nelson 2004) 
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In reality monetary policy is not conducted through simple pre-determined rules as the one 

proposed by Taylor. Instead of a pre-determined rule economists have proposed that the central 

bank should have an outcome rule. With an outcome rule the central sets an explicit target for the 

future outcome of a variable. It then uses forecasts of the economy to adjusts interest rates so the 

forecasted value of the outcome variable is as close to the explicit target as possible. It is 

therefore also referred to as a forecast targeting rule. (Woodford 2003) The target variable could 

be the inflation rate, the price level, the output gap or any other variable the central bank deem 

important. However, unlike an operational rule, as the Taylor rule, an outcome target leaves the 

central bank free to use whatever model or discretionary judgement it finds useful and monetary 

policy will still be predictable since the targets are explicitly stated. Moreover, in order to 

increase transparency and predictability the central banks are advised to publish reports where it 

explains how it sees the future development of the economy and its target variables as well as 

where it explains its already made interest rate decisions. (Svensson 2003b) 

2.1.3 Current best practice: Independent central banks with explicit targets 

Today many central banks in industrialized, advanced economies follow these prescriptions 

somewhat close and have independent central banks with explicit inflation targets. Interesting, 

although maybe not surprising, was it the countries that were forced to strongly devaluate their 

currency in the crises in the beginning of the 90s, such as United Kingdom or Sweden, that have 

been most prone to the new ideas. Bank of England became independent in 1997 and instituted an 

inflation target of 2.5% per year
5
 (King 2004), while Sveriges Riksbank instituted its inflation 

target of 2% already in 1993 although it did not become completely independent until 1999. 

(Sveriges Riksbank 2008) Some major central banks, as the Bank of Japan or the Federal 

Reserve, are independent but do not have explicit inflation targets. Instead they have price 

stability, more loosely defined as a goal of monetary policy. 

Although economists (Svensson 2003b; 2005, Woodford 2003) have proposed so, no central 

bank currently has an explicit target for output stabilization. The reason is probably the 

                                                 

5
 Since 2004 the inflation target for Bank of England is 2% (King 2004) 
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difficulties with estimating the output gap and the communication problem that dual target 

variables might induce. However, central banks do have a goal of full employment and stable 

growth through countercyclical monetary policy, especially as long as the fulfilment of this goal 

does not conflict with the price stability goal. (Fisher 1996) For example does the central bank of 

Sweden, Sveriges Riksbank, has a policy that the inflation target can be disregarded if it can be 

motivated with consideration to the situation in the real economy. (Sveriges Riksbank 2008)  

2.2 An optimal inflation rate is around 2% annually 

Previously we noted that both Sweden and United Kingdom have an explicit inflation target of 

2% and that the simple monetary rule being presented, the Taylor rule, did have an equilibrium 

inflation rate of 2%. However, an interesting question is of course why 2% would be an optimal 

inflation rate. The answer is that there are costs associated with both a too high and a too low rate 

of inflation and that economist believe around 2% constitutes a good level for the trade-off 

between these types of costs. (Summers 1991; Fischer 1996) This chapter will discuss these costs 

a bit more thoroughly starting with the costs of a too high inflation rate. The relevance of 

understanding the costs and benefits inflation is not only to understand why central banks around 

the world target an inflation of around 2%, more importantly is the understanding of why they not 

target say 5%. Because as will be seen later in this thesis a liquidity trap is closely related to low 

or negative levels of inflation and targeting a higher inflation than 2% might therefore seem 

logical if there were no costs associated with a higher inflation target.  

2.2.1 Why a too high inflation is bad for the economy 

That unexpected inflation creates large disturbances in an economy is rather easy to understand. 

It increases the uncertainty about the future and makes return on investments less certain leading 

to increased risk premiums, it re-distributes wealth from lenders to borrowers (or the opposite if 

being unexpectedly low), it makes wage negotiations and other contracts concerning future 

nominal payment more difficult etc. However, even expected inflation creates disturbances in the 

economy. The first way that inflation incurs extra costs are through what popularly has been 

called menu costs. This is the costs for firms associated with the implementation of new, higher 
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prices, as the costs of printing new menus with higher prices. The higher inflation the higher 

costs, through the need to change prices more often or through the costs of having 'wrong' prices 

over a longer time. (Ball & Mankiw 1994)  

The second negative effect of inflation comes through the tax system. Since a tax system is based 

on nominal figures high inflation tend to create discrepancies between after-tax returns or costs 

and the real costs. Imagine an economy with a tax of T on financial income and constant real 

interest rate. If inflation is high enough, then  1 − 𝑇 × 𝑖 < 𝜋, that is the after-tax return is lower 

than inflation, which of course makes holding real assets, such as houses very favourable to 

holding nominal assets as bonds. This is dependent on the assumption of a constant real interest 

rate, i.e. a real interest rate that does not vary with the level of inflation. This is realistic to 

assume for a small open economy, like the Scandinavian countries. (Haller Pedersen & Wagener 

2000) For a large, more closed economy, like the US, it is more realistic to assume a constant 

after-tax real interest rate. This would imply a pre-tax real interest rate that increases with 

1

 1−𝑇 
× 𝜋. Thus for high levels of inflation the difference between pre-tax real interest rate, which 

is relevant for firms, and after-tax real interest rate, which is relevant for households, is larger and 

thus with higher inflation firms would need to create a higher real return to satisfy private 

investors need for a constant real return resulting in lower investment level. Consequently, 

whether one assumes a constant pre-tax real interest rate (small, open economy) or a constant 

after-tax real interest rate (large, closed economy) high inflation creates disturbances, even if 

being totally anticipated. (Haller Pedersen & Wagener 2000) 

Another important implication of a high inflation is that the variance of inflation tends to rise 

with the level of inflation and thus a high level of inflation, even if being expected, creates higher 

unexpected inflation. (Barro 1995) This incurs the costs associated with unexpected inflation 

mentioned in the first paragraph.  

In empirical studies of the effects of inflation reduction on the economy Barro (1995) estimates 

that a 10% reduction in inflation increases real growth with 0.2-0.3% while Lucas (2000) 

estimates that the same level of inflation reduction increases real income with a little bit less than 
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1%. Thus the empirical evidence is clear as well as the theoretical rationale, even though the 

exact level of the effect can be difficult to quantify.  

2.2.2 Why a too low inflation might be harmful 

However, it is not only a high level of inflation that can be costly to an economy, a too low level 

of inflation might be negative as well. First, the natural real interest rate (see box 1) for the 

economy might be negative. Seeing that the real interest rate, r, is given by 

𝑟 = 𝑖 − 𝜋 

Thus if the economy need a negative real interest rate, 𝑟 < 0, and nominal interest rates cannot be 

negative, 𝑖 ≥ 0, then a positive rate of inflation, 𝜋 > 0, is a requirement. A positive rate of 

inflation can thus help the economy clear the supply and demand of savings and investments, i.e. 

reach its natural interest rate. In this sense, a certain level of inflation might work as a protection 

against the zero lower boundary on interest rates and the risk of falling into a liquidity trap. 

(Summers 1991; Fischer 1996) The logic of this argumentation will be extended and elaborated 

upon later in the thesis.  

The second reason is that prices and wages tend to be very rigid downwards. In order to allow for 

real wages or real prices to decrease without being forced to actually lower the nominal wages or 

prices inflation is necessary. This is obviously a feature that is dependent on the irrational 

behaviour of money illusion, i.e. the tendency to look at nominal rather than real amounts. 

However, money illusion is a fact in many circumstances, not at least in politics, and to imagine, 

for example, that legislature bodies in different countries would lower the minimum wage or the 

nominal level of social benefits as easy as they would refrain from raising them is probably not 

very realistic. (Summers 1996) 
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Other arguments towards a certain minimum level of inflation involves the seigniorage or income 

argument, a government earns income, called seigniorage when printing more money
6
, and the 

problems of measurement, evidence seem to suggest that the measured inflation is higher than 

actual inflation making targeting a zero measured inflation rate equal to targeting a factual 

depreciation. (Fischer 1996) 

All in all economists have estimated that around 2% constitutes a close to optimal trade off 

between the costs of high inflation and the costs of low inflation.  

2.3 How central banks normally conduct monetary policy 

We have so far seen that economists believe future expectations being of great importance in 

deciding the inflation rate. This laid the ground for the recommendation of independent central 

banks with explicit inflation targets of around 2%. Moreover, the existence of sticky prices led 

monetary policy to have real effects in the short-run which laid the ground for the 

recommendation of countercyclical monetary policy to stabilize output. This chapter will 

investigate in more detail the mechanism of how the central bank implement the interest rate it 

prefer. An understanding of how the central bank normally conducts monetary policy is 

necessary to understand why conventional monetary policy has no effect in a liquidity trap and 

why this thesis sets to investigate more unconventional more policy efforts that might have effect.  

In the work of prominent economists as Keynes or Friedman as well as in basic macroeconomic 

textbooks monetary policy is thought to be regulated by the level of money supply which affects 

the interest rate. In reality, however, a central bank‟s operating modus is better mimicked by 

assuming that the bank decides an interest rate directly, or an interest rate corridor wherein the 

interest rate lies. There are basically two ways a central bank can decide the interest rate, either 

through open market operations, as e.g. the Federal Reserve do, or through direct lending and 

borrowing, as e.g. the central bank of Canada and New Zeeland do. (Woodford 2003) Below will 

                                                 

6
 This argument is only true to the extent that inflation lowers the value of other people‟s holdings and thus is no 

different from the government taxing the holders of money. So if printing money earns the government income they 

could just as well tax the holders of money. However, inflation unlike an actual tax is far easier to implement and 

thereby more efficient.  



 

18 

 

the differences be explained, starting with the most straight forward way, direct lending and 

deposits.  

2.3.1 Direct lending and borrowing 

The central bank sets a target interest rate, i, and then lends money to financial institutions at a 

rate 𝑖 + 𝛼 and allows deposit at a rate 𝑖 − 𝛼. There are thus incentives for financial institutions to 

lend at a rate higher than 𝑖 − 𝛼 and borrow at a rate lower than 𝑖 + 𝛼 so the market interest rate 

will be somewhere in the range of 𝑖 ± 𝛼. This way the supply of money is not at all regulated but 

the interest rate corridor is decided directly by the central bank. The size of the corridor depends 

on the size of α, which often is around 0.25%. (Woodford 2003) As previously noted this is the 

main way of influencing the interest rate in countries as Canada and New Zeeland. In the US this 

type of lending and borrowing is also possible, through what is called the discount window. 

However, since in order to make the federal funds rate the main interest rate in the US the Federal 

Reserve keeps the discount rate higher than the federal funds rate, eliminating the incentives to 

use the discount window rather than the market for reserves linked to the federal funds rate. 

(Madigan & Nelson 2002)  

2.3.2 Open market operations  

An open market operation is a purchase or a sale of short-term treasury bonds by the central 

bank. Since the central bank pays with money when acquiring the short-term bonds a purchase of 

bonds increases the monetary supply. At the same time the price of the bond increases and thus 

the interest rate implied by the bonds declines (see box 3). Moreover, every financial institution is 

required to hold a certain percentage of its assets in treasury bonds at the Federal Reserve 

overnight. If an institution does not hold the required amount it can borrow by others, if it holds 

too much it can lend to others. This is the so called federal funds rate, which is decided by the 

return on the bonds borrowed or lent. So by purchasing short-term bonds the Federal Reserve can 

lower the federal funds rate that financial institutions borrow at, and by selling short-term bonds 

the Federal Reserve can raise the same rate.   
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What is important to notice is that even though the central bank adjusts the amount of money in 

the economy and decides the interest rate it can only target one of them at a time. Either the Fed 

can hold the money supply at a constant level and let the interest rate fluctuate with demand or 

hold the interest rate price and let the quantity of money fluctuate with demand, but it cannot do 

both. And today, the Federal Reserve tries to meet an interest rate target and not a money supply 

target. It is therefore it makes more sense to assume that the central bank decided the interest rate 

rather than the money supply. (Edwards 1997; Woodford 2003) 

Box 3: How interest rates relate to the price of an asset  

To see how buying or selling T-bills can affect the implied interest rate note that the one-

day interest rate is given by  

𝑝1 − 𝑝0

𝑝0
= 𝑖1 

Thus if the central bank purchases T-bills at time 0 the price at time 0, p0, moves up and 

the implied interest rate moves down. Another way to look at it is to see that the purchase 

of T-bills at time 0 increases the money supply, since the central bank pays for the T-bills 

with money. And if seeing the interest rate as the price of holding money – i.e. the gain 

you will not have if you decide to hold money instead of T-bills – then it becomes basic 

economics to see that the increase of money, the purchase of T-bills, should lower the 

equilibrium price of money, the interest rate, according to the laws of demand and 

supply. This alternative way to look at how open market operations affect the interest 

rate is the way used by many macroeconomic textbooks, as mentioned in the first 

paragraph.  

2.3.3 Short-term rates, long-term rates and the yield curve 

Thus the central bank can affect short-term interest rates. However, since long-term interest rates 

are thought to affect investment and consumption decisions (Svensson 2009) affecting only short-

term rates would mean a far less potent monetary policy. However, there is a linkage between 
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long-term and short-term rates in the sense that long-term rates can be seen as a composition of 

short-term interest rates over time, the so called expectations theory of interest rate. Affecting the 

present short-term interest rate as well as the expectations of future short-term interest rates will 

thus also have an effect on the longer-term interest rates (see box 4). (Brealey, Myers & Allen 

2007)  

Box 4: How short-term rates affect long-term rates 

To see how long-term rates are affected by changes in the short-term rate consider a two-

period economy.  The relationship between the one period interest rate and the two 

period interest rate can then be illustrated as 

𝑖1
0 + 𝐸0 𝑖2

1 

2
+ 𝑒 = 𝑖2

0 

Where 𝑖1
0 is the one period spot rate at time 0,  𝑖2

0 is the spot rate for two periods, 𝐸0 𝑖2
1  

is the expectations at time 0 of the one period spot rate at time 1 and e in is an error term. 

A lower short-term rate today, 𝑖1
0, as well as a lower expected future short-term rate, 

𝐸0 𝑖2
1 , both lead to a lower long-term rate today, 𝑖2

0. This is the expectations theory of 

interest rates. (Brealey, Myers & Allen 2007) 

Moreover, we had an error term in the equation. The reason is that the future short-term 

rate is only expected. Normally the error term, e, is positive due to interest rate risk and a 

so called liquidity premium that arises because of imperfect matching in the credit 

market. The rationale is that when a bank lends to a firm or an individual it is easier for 

the bank to assess the credit risk for a short-term than for a longer-term resulting in a 

lower interest rate on short-term loans. Similarly when a bank borrows, i.e. when firms 

and individuals deposit their money, they are not willing to lock in their money for 

longer periods since they might need the money, i.e. they prefer to keep their liquidity. 

Thus firms and individuals need for lending and borrow money do not match up when it 

comes to maturities. There is a higher demand for long-term borrowing and a higher 

demand for short-term lending. This is in fact the one of the major roles of commercial 
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banks, to match lenders and borrowers demand for different maturities and take on the 

risk this imposes. (Brealey, Myers & Allen 2007) 

When plotting the interest rate on one axis and the time span for which that rate is valid, i.e. the 

time to maturity for a bond, one the other axis we will get what we call a yield curve. Normal 

monetary policy only effect one end of the yield curve directly, the short-term end, while the 

long-term and medium-term parts of the yield curve are affected by the present through the 

expectations theory (see box 4) However, as will be shown later in this study there is no 

theoretical rationale that implies that the central bank cannot affect the yield curve at different 

stages directly, through open market operations in treasury bonds with longer maturities, 

although shaping the yield curve at longer maturities may be difficult in practice (see box 5). 

Figure 2: Yield curve of US Treasury bonds, June 2009  

  

 

Box 5: Operation Twist – an effort to shape the yield curve 

In 1961 the Federal Reserve tried to lower the long-term interest rates without lowering 

the short-term interest rate. Known as Operation Twist the Federal Reserve started 

shifting short-term bills and for long-term bonds. In total the Fed purchased $9 billion 

long-term bonds and sold $7.5 billion short-term assets. Although the grand scale of the 
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operations it deemed to have very little effect on the yield structure and in 1963 

Operation Twist was abandoned. (Hafer 2005) 

2.4 The monetary transmission mechanism 

In the last chapter we looked into how a central bank performs conventional monetary policy and 

changes the short-term interest rate and how expectations of future short-term interest rates affect 

long-term interest rates. This is the first step into how monetary policy has an effect on real 

variables as output and employment. This chapter will continue the development of the 

mechanisms that lead interest rate changes to have effects on the real economy. The purpose is to 

give an understanding of why interest rate changes are important but also to give an 

understanding of why disturbances in the monetary transmission mechanism might give similar 

effects as a liquidity trap on the economy. These similarities have made many commentators 

focus on a malfunctioning monetary transmission mechanism rather than a liquidity trap when 

discussing the problems of Japan (see also box 6).  

There are basically four different ways that a monetary policy change transmits into the real 

economy. The first is the classical Keynesian interest rate channel, described in macroeconomic 

textbooks (for example Blanchard 2003 or Krugman & Obstfeld 2003). Since inflation is 

assumed to be sticky in the short run a lower nominal rates lead to lower real rates. Firms then 

find that their real cost of capital is lower and investments therefore have a higher net value
7
 and 

households find their real borrowing cost being lower and consume more. All this leads to higher 

output and lower unemployment.  

The second effect comes through the exchange rate channel. A lower interest rate makes the 

currency of a country depreciate and thereby the firms of that country is given a cost advantage 

compared to firms in other countries and export increases. At the same time import becomes 

more expensive for domestic consumers resulting in a even larger effect on the net export. To see 

                                                 

7
 The reason is that the value of a venture is the present value of its future expected cash flows and these cash flows 

are discounted back with the cost of capital. A lower discount rate results in a higher present value of these cash 

flows and the cost of capital is in its turn dependent on the interest rate, e.g. in the Modigliani-Miller theorem (see 

for example Brealey, Meyers & Allen (2007) for an overview).  
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why a lower interest rate leads to a currency depreciation we introduce uncovered interest parity. 

Uncovered interest parity is a relation between the interest rate in two countries and the current 

and expected future exchange rate such that 

𝐸0 + 𝑖𝐻 − 𝑖𝐹 = 𝐸 𝐸1  

Where E is the natural logarithm of the exchange rate and i is the natural logarithm of 1 plus the 

interest rate. Note that the exchange rate is quoted as 𝐸𝐻/𝐹 , i.e. denoting the price of one unit of 

Foreign currency quoted in Home currency. An appreciation, a stronger Home currency, would 

thus mean a lower value of E, i.e. a lower price of one unit of Foreign currency. Uncovered 

interest parity then tells us that investing in Home or in Foreign should yield the same return 

when measuring the returns in the same currency. So the larger the difference between the 

interest rates in Home and Foreign is the greater is the expected appreciation or depreciation. The 

uncovered interest parity will be a necessary fundament for understanding how the exchange rate 

can be used to influence the interest rate which is the base for one of the unorthodox proposals 

for escaping a liquidity trap discussed later in the thesis.  

The third effect comes through the asset market. As with the investment project of firms the 

discounted present value of assets rises if the real interest rate is lowered. Both firms and 

households thus increase their wealth and this wealth increase turn into higher spending
8
 which 

grows output even further.   

2.4.1 Credit channel 

The fourth effect is called the credit channel and is a little bit more complicated in that it relies on 

imperfect markets and information asymmetry. (Bernanke & Gertler 1995, Bernanke 2007, 

Pedersen 2003) However, the concepts are important because arguments have been made that the 

                                                 

8
 Unexpected wealth increases turns into spending increases also with conservative models as the permanent income 

hypothesis. (see for example Aguiar & Hurst 2008 for an overview of permanent income hypothesis) By assumption 

of the efficient market hypothesis all asset price changes are unexpected and thereby the wealth increase is also 

unexpected. If instead the interest rate was expected no change asset prices would occur since the market would 

already calculated the interest rate change into previous prices. (see for example Brealey, Meyers & Allen 2007 for 

an overview of efficient market hypothesis) 
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problem faced by Japan has more to do with the credit channel than with a liquidity trap (see also 

box 6). 

In order to take account for imperfect capital markets with asymmetric information we introduce 

something we call an external finance premium. This is the extra cost incurred for a firm when 

financing a project with external funds, such as bank loans, bonds issues etc, instead of internal 

funds, such as retained earnings. The reason is that the firm itself has more and better information 

about the project than the potential lender has and therefore the lender will require premium, a 

sort of insurance premium for the incidence that the firm cannot pay back its loan. The borrowing 

cost of a firm can thus be written as 𝑟 + 𝑒, where r is the interest rate and e is the external finance 

premium. The important point to realize is though that the external finance premium changes 

when the interest rate changes, and in the same direction. Thereby interest rate adjustments are 

made more efficient due to this correlation. There are two main mechanisms of how the external 

finance premium changes with interest rate changes, the balance-sheet effect and the bank-

lending effect. (Bernanke & Gertler 1995, Bernanke 2007, Pedersen 2003) 

2.4.1.1 Balance-sheet effect 

To insure themselves against losses banks tend to require that a borrower meets certain standards. 

Most often they are in the form of cash flow to interest payments ratio or as collateral to total 

loan ratio. The better the borrower fulfils the requirements the lower interest rate is he offered. 

Say that interest rate now is lowered, what happens to the cash flow to interest payment ratio? If 

the firm already has loans with variable interest rate the cash flow improves since their existing 

interest rate payment become lower. However, more important is that the interest payment on the 

new loan is lower and thereby the firm fulfils the requirements better even with the same cash 

flow and can thus borrow more money or the same amount but on better terms. The same holds 

for loans against collateral, when asset prices rises it is possible for the firm to borrow more 

money, or the same amount but on better terms, with the asset as collateral since the interest rate 

is lower on the first percentage of the collateral‟s value than the last percentages. In this respect it 

becomes easier for firms to get access to credit when the interest rate is lowered, beyond the 

actual change in interest rate by the central bank. For consumers it is mostly the asset effect that 
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is worth noticing since the vast majority of loans to individuals are against their house as 

collateral. The same mechanism as for firms is applicable though. (Bernanke & Gertler 1995, 

Bernanke 2007, Pedersen 2003) 

2.4.1.2 Bank-lending effect 

If instead taking a look at the balance sheet of banks and the impact a change in interest rate has 

on it we will see another way interest rate changes impact the chances that firms and individuals 

will be accepted credit. Imagine a rise in the interest rate this time. Asset prices as bonds will 

decline in value. Since banks have bonds on their asset side of their balance sheet their balance 

sheet shrinks and the post own capital on the liability side shrinks as well. However, banks have 

certain capital requirements that they by law have to fulfil. These requirements are stated as that 

own capital should correspond to a certain degree of total assets. Thus, when own capital declines 

the ratio of own capital to total assets also decline and the banks come closer the levels they are 

required by law to have. Banks will then be more reluctant to lend money, i.e. to increase the 

total assets since this will move them even closer to the by law stipulated limit. Thus an increase 

in interest rate makes banks more reluctant to lend due to the increased risk of not meeting its 

capital requirements and thereby it becomes even more difficult for firms to borrow than what the 

interest rate increase in itself would imply. (Bernanke & Gertler 1995, Bernanke 2007, Pedersen 

2003) 

2.4.2 The role of expectations 

The fact that interest rates affect the economy in the way described above does not mean that 

every time the central bank raises the interest rate asset prices will rise, enterprises will invest 

more than they did before and so on. Rather it means that asset prices will be higher than they 

would have been in an alternative world were the central bank did not raise the interest rate, that 

enterprises would invest more than in this alternative world, not more than they did last year, or 

last month. The reasons for this are several. One is that the interest rate is not the only thing that 

affects asset prices or enterprises investment decisions. Other factors, as if it will be a market for 

the firm‟s products, if the firm will be able to produce at a competitive price and so forth affects 
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as well. Similarly asset prices such as equity depends more on what future profits the investors 

expect the companies to make than the interest rate the central bank decides.  

Not even assets as government bonds, which price solely depend on the interest rate do 

necessarily rise in price when the central bank lowers the interest rate and vice versa. This is due 

to the fact that what affects bond prices is not the day-to-day interest rate but more long-term 

interest rates. And the yield curve, the curve showing future interest rate depending on maturity, 

do not necessarily move, other than for extremely short maturities, when the interest rate is 

changed. The reason for this is expectations of investors. If investors anticipate the change the 

central bank makes the yield curve should not change at all, and neither do asset prices nor 

enterprises‟ investments. Thus it need to be an unexpected, or at least not fully expected, change 

in the interest rate to affect the economy when the change occur. This does not, however, mean 

that the change is unnecessary, only that the market already has calculated it into prices. Thus if 

the central bank did not lower the interest rate this decision would mean a de facto rise in interest 

rate vis-à-vis the expectations of market. This is only to clarify that the level of interest rate do 

affect the economy in certain, rather predictable, directions but that this necessarily not is shown 

when the central bank adjusts the interest rate since the market might have expected the change 

and already have incorporated it into current prices. 

2.5 How come we can have a liquidity trap? 

So far we have investigated how the central bank should conduct monetary policy, how it 

actually implements monetary policy and how this monetary policy affects the real economy. In 

this chapter we turn to the limitations of monetary policy due to the fact that the nominal interest 

rates on bonds cannot be negative. The reason is not that negative nominal interest rates per se 

are impossible but is rather due the characteristics of currency. This is the last chapter in part 2 

and the intention is to show how this limitation of monetary policy leads to the possibility of a 

liquidity trap. The following part of the thesis, part 3, will explore the economic situation of a 

liquidity trap more thoroughly and explain why neither conventional monetary policy nor fiscal 

policy is effective in a liquidity trap.  
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2.5.1 The feature of currency 

Historically coins were made by precious metals, as silver or gold, and did not constitute any 

other value than its actual weight. Overtime, central banks and governments came to issue 

currency that in itself did not have value but by request could be turned into a certain, pre-defined 

amount of something tangible and valuable, most commonly a precious metal like silver or gold. 

A feature of currency in this form was that it was protected from inflation through its link to a 

tangible asset like silver or gold.
9
 However, the link was weaker than it had been in the time were 

the actual metal in the coin constituted the value since it stood free for the issuer to suddenly 

change the amount of metals that could be exchanged for each unit of currency.
10

 

After the collapse of the Bretton Woods system in 1971 no currency is any longer linked to a 

certain amount of metal or other tangible assets. All currencies are instead fiat currencies, holding 

its value only due to its function as legal tender, i.e. it is always acceptable as payment but is not 

exchangeable for any pre-defined amount of gold or other valuable asset. However, bonds or 

equity does not have the function of legal tender, and neither do precious metals as gold or silver. 

Thus in order to buy food, pay the rent or pay salaries households and firms have a constant 

demand for holding currency, although the amount demanded can vary over time.  

2.5.2 The zero boundary on interest rates 

The reason for someone not to hold all his financial wealth in currency is that other assets tend to 

give a return. In the case of bonds and bills this return is the interest rate. In fact, money can be 

seen as a non-interest bearing bond that also provides liquidity and the interest rate can be seen as 

the price of the liquidity that money provides.  Now imagine that the central bank purchases zero 

coupon bonds at higher and higher prices all the way until the bonds are selling at face. Investors 

                                                 

9
 A currency that has a fixed value in gold or silver is of course not protected from price fluctuations in goods as the 

relative price between any good and the metal that upholds the currency‟s value can fluctuate. However, any longer 

patterns of inflation, that is a decreasing relative price between the metal and most other goods would not occur if the 

supply and demand of the metal did not change dramatically.  
10

 This could of course not be done without hurting the trust of how long the new stated value of the currency would 

last, but the point being that as a citizen or an enterprise you cannot make any legal case against the government for 

changing the value, measured in gold or silver, of your coins and bills.  
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will be willing to hold bonds as long as the price of the bond is below face value but when the 

price of the bond reaches face value the implied interest rate is zero. Thus the price of the 

liquidity that money provides is also zero, and not surprisingly investors will now start to hoard 

money by changing their bonds to money by selling bonds. When having shifted enough bonds to 

money investors will have satiated their demand for liquidity and the value of the extra liquidity 

that money provides over government bonds will become worthless for investors. At that time 

both money and bonds are to be seen as non-interest bearing bonds, and although money provides 

liquidity no investor have a demand for more liquidity. Bonds and money have thus become 

perfect substitutes.  

If the central bank continues to purchase bonds investors just replace a non-interest bearing bond 

at face value, the bonds, by another non-interest bearing bond at face value, money. This is 

naturally a process that can continue forever and the de facto total supply of money is now equal 

to the sum of the value of bonds and the value of money, and if the central bank makes investors 

shift from holding one money asset to another does not change the total aggregate of money 

assets that investors hold. It is thus the fact that bonds become “money-like” in respect of 

investors‟ preferences when selling at face value (zero interest rate) that creates the zero 

boundary and the ineffectiveness of open markets operations at that stage.  

If the central bank instead conducts monetary policy through direct lending and deposits, as in 

New Zeeland or Canada, it is even easier to grasp the existence of the zero boundary. Imagine 

that the lending interest rate became minus 1%. An investor could thus borrow $100 today and 

pay back $99 in the next time period. Assuming that storing currency is costless
11

 this investment 

strategy would clearly be an arbitrage. The same goes for the deposit rate. If a bank deposited 

$100 today and only got $99 back in the next time period it would be better off by just keeping 

the $100. Thus we have a zero boundary it that case as well.  

 

                                                 

11
 Currency is of course not completely costless to store, but in large amounts the cost becomes a very small fraction 

of the value stored and thus assuming costless storage of currency is a reasonable approximation.  
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2.6 A definition of a liquidity trap 

It is when the nominal interest rate reaches its zero boundary as we have a liquidity trap. In fact 

the occurrence that the short-term interest rate is zero is the definition of a liquidity trap. 

(Eggertsson 2008). If the central bank then continues to increase the money supply banks will 

only add money to their reserves and households will hold money instead of bonds. Broader 

money aggregates including deposits and credits will not be affected. (Krugman 1998) It is in this 

sense that a liquidity trap reminds about a malfunctioning credit system (see box 6). 

Box 6: Japan‘s failing banking system, an alternative cause of the slump  

Consider a situation where asset markets drop hastily, as when a stock bubble burst. Both 

banks‟ and other firms‟ balance sheets will shrink since the value of assets on the balance 

sheet will drop. However, on the liability side it is the own capital that decreases and all 

of sudden the own capital ratio is much lower. As we saw in section 2.4 about the 

transmission mechanism a lower own capital makes banks less willing to lend and makes 

firms less credit worthy. Since firms are less credit worthy and banks less willing to lend 

an increase in money supply by the central bank might not lead to additional loans but 

rather that banks try to strengthen their balance sheet and holding more reserves. Thus 

like in a liquidity trap we might see that additional money supply does not transmit into 

the broader economy because of failure in the credit system. Since Japan experienced a 

large stock bubble burst and many banks stand to make large losses on loans this 

situation mimics the Japanese quite well and therefore the argument that Japan‟s trouble 

is due to the banking system and not due to a too low real interest rate have been made. 

The remedy is then to clean up loans on the balance sheet of banks, and in worse case let 

some banks fail, to make the financial system healthy again. The counter argument to this 

explanation is that banks that are insolvent should rather increase their risky lending than 

decrease it. The reason is that the shareholders know that they have little more to lose but 

a lot to win, since the share capital cannot go below zero. Gambling in risky ventures is 

thus something that could be expected from a firm near insolvency. (Bernanke 2002; 

Krugman 1998; Brealey, Meyers & Allen 2007) This does not mean that imposing 
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though capital requirements and forcing banks to clean up bad loans is something that 

should be avoided in the Japanese case. But the disconnect between monetary base and 

broader money aggregates can be seen as an effect of a liquidity trap and not due to a 

malfunctioning monetary transmission mechanism. (Krugman 1998) Moreover it shall be 

noted that creating inflation, which we later will see is a way of escaping a liquidity trap 

would also help firms and banks balance sheets since liabilities are nominal but at least 

part of assets are real.  

Figure 3: Liquidity trap or malfunctioning banks? 
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Comment: The increase in monetary base fails to transmit into broader monetary 
aggregates, such as M2 which do not only contain money but also deposits and credits. Thus 
the explanation might be a malfunctioning bank system as well as a liquidity trap.  

Source: Krugman (1998), Bank of Japan 
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3 The liquidity trap 

So far the thesis has given an understanding of the tools necessary to understand and discuss the 

problem of the liquidity trap. The last part of the thesis ended with a definition of a liquidity trap 

and this part will look into the liquidity trap more in detail. The first chapter will explore the 

situation of a liquidity trap while the second and third chapter will explain why expansionary 

conventional monetary policy and expansionary fiscal policy respectively might have little effect. 

When having understand the problem of a liquidity trap and why it is difficult to escape the next 

part of the thesis, part 4, will examine more unconventional forms of monetary policy proposed 

to help an economy escape a liquidity trap.  

3.1 Thinking about the liquidity trap 

The situation where the nominal interest rate hits the zero boundary and bonds and currency 

becomes perfect substitutes is a liquidity trap. Another view of the liquidity trap is offered if seen 

as a situation where the natural real interest rate, required to reach the investment and savings 

equilibrium, is less than the expected rate of deflation. Then it is not possible to satisfy the 

equation 𝑟𝑛 = 𝑖 − 𝐸 𝜋  since 𝑖 ≥ 0 due to the zero boundary on nominal interest rates. Thus if 

the economy requires a real interest rate of less than the expected deflation this is impossible and 

output will not reach potential output. The key message here is that it is the combination of too 

low inflation expectations and the zero boundary that creates the problem with the liquidity trap. 

And even though the central bank has powerful tools to affect the nominal interest rate, its tools 

to affect inflation expectations are clearly less potent. (Eggertsson 2008) 

In an IS-LM framework the liquidity trap can be understood as that the LM curve is flat in the 

region where the interest rate is close to zero (see figure 4). Thus moving the LM-curve to the 

right in the figure, i.e. increase the monetary supply, will neither affect output nor lower interest 

rates. In the I-S diagram (see figure 4), investment-savings equilibrium are reached at a negative 

level of nominal interest rates. Since the nominal interest rate is bound at zero the equilibrium 

cannot be reached and the result is a situation with excess savings and too few investments. The 

important implication of these two figures is twofold: first, the IS-LM model seems to propose 
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expansionary fiscal policy, moving the IS curve to the right, as a way out of the liquidity trap. 

However, as shall be seen later, there are arguments that fiscal policy can play a role but there are 

also clear argument to why a fiscal policy might be less effective than the IS-LM model above 

seems to suggest. Second, the I-S equilibrium seems to suggest that the lack of investment 

opportunities is at the heart of the liquidity trap. As was noted before, the reason is a too high real 

interest rate. (Krugman 1999) 

Figure 4: The liquidity trap in an IS-LM framework and an I-S equilibrium   

 

3.1.1 How can there not be investment possibilities with zero real interest rate? 

We noted that in a liquidity trap there is excess savings and a lack of investments even though the 

interest rate is zero. However, how can it be that there are too few investment opportunities at a 

zero interest rate? The reason that the economy might need a negative real interest rate is that it is 

the risk-free rate that is this low. Investments which return is not secure, i.e. everything else than 

government bonds, do require a risk-premium. According to standard financial theory the risk 

premium depends on the co-variations of the returns with other assets and for the equity market 

as a whole it has historically been around 5% in the US. (Brealey, Meyers, Allen 2007) Thus the 

required return for investments project may be substantially higher than the risk-free rate and a 

0% risk free rate does not necessarily mean that there are few investment opportunities that 

would have positive value if being discounted at 0%.  
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Krugman (1998) also proposes another explanation where the economy is shrinking rather than 

growing, due to shrinking population and stagnating productivity growth, which would imply 

negative real returns on investments. Still, whatever the reason might be, fact is that the real 

interest rate in the US economy has been negative for about a third of the years between 1945-96 

and the after-tax real interest rate, 𝑖 ×  1 − 𝑇 − 𝜋, has been negative for almost three quarters of 

those years, so it is clear that the economy do not need to be in a extreme situation to demand 

negative real interest rates. (Summers 1996) (see figure also figure 5) 

Figure 5: Real interest rate in the US 

 

3.1.2 If the real interest rate at home is low, why not invest abroad? 

Above we showed that in a liquidity trap the expected real return on investments are too low to 

make savings and investment reach an equilibrium. However, in foreign countries the interest rate 

are higher but still investments are made. This must imply that the return on investment is higher 

abroad so why do investors not borrow funds at home, at the low rate, and invest abroad? The 

reason is that even if the real return on investment are higher abroad the future expected real 

exchange rate might be higher so the home currency is expected to make a real appreciation. This 

can be illustrated in the following relationship as 

𝑟𝐹 − 𝑟𝐻 = 𝜀0 − 𝜀1 
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Now assume that an investor borrow at home and invest abroad. This will mean an outflow of 

currency and a current real depreciation. Assuming a fixed future real exchange rate would thus 

mean that the return of investing abroad decreases due to the increased expected appreciation. 

Thus the expected high level of future real exchange rate prohibits a further depreciation of the 

currency today. (Krugman 1999) 

This is also the reason why export is not able to increase and fill the output gap. For net export to 

increase the current exchange rate need to depreciate, but as we just saw, this is impossible due to 

the high level of future expected exchange rate.  This problem is aggravated if the country in a 

liquidity trap is more closed and the exchange rate elasticity of net export thereby is higher. To 

close the output gap with increased net export would then require a larger current depreciation, 

which is not possible. For the market to allow the currency to depreciate today a lower real 

interest rate in home is needed, which was just what we noted was the problem. Thus, the 

possibility to invest abroad does not necessarily provide a solution to the problem of excess 

savings in home or a way to escape from a liquidity trap
12

. (Krugman 1999) 

3.2 If money is neutral in the long-run, how can deflation be a serious 

problem? 

It has previously been noted that conventional monetary policy has little effect in a liquidity trap 

This chapter tries to explain why such an expansion of the money supply, often referred to as 

quantitative easing, do not have much effect.  

In our historical overview of monetary policy it was noted that although monetary policy could 

have a real effect in the short-run the long-run effect of monetary policy was neutral, i.e. did only 

affect prices and not the real economy. And remember that a liquidity trap was caused by the 

combination of the zero boundary on the nominal interest rate and a too low inflation or even 

                                                 

12
 As will be shown in chapter 4.3 a lower exchange rate might mean a good way out of the liquidity trap since it can 

induce expectations about inflation and thus lower the real interest rate. However, this equilibrium cannot be reached 

if the central bank does not intervene in the foreign exchange market.   
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deflation. So how can it be that the central bank does not just increase money supply to create 

inflation and get out of the liquidity trap?  

The idea of money neutrality is the reason that before the 90‟s that the liquidity trap was a long 

forgotten issue in macroeconomics. The belief was that a doubling of the supply of money would 

simply translate into a doubling of the price level without any effects on the real economy
13

.  

Creating inflation was thus never thought to be a problem, you could always just increase money 

supply and inflation would follow. However, what Krugman (1998) noticed is that it is only a 

permanent increase in money supply that changes prices proportionally. A temporary increase in 

money supply does not at all have to lead to higher inflation if believed to be reversed later on. It 

was therefore Krugman (1998) stated the problem of a liquidity trap as a problem of trust, the 

market do not believe the central bank will keep the high level of money supply. It is because it is 

perceived only as temporary as additional money supply at the zero lower boundary is without 

effect.  

Another example of thought, often put forward by Bernanke (1999; 2002; 2003) to show that 

monetary policy in fact is not without effect in a liquidity trap, is to imagine that the consequence 

of the statement that the central bank can print money without any effect on the price-level. If it 

was true, why cannot the central bank just print all the money in the world and buy everything? 

The answer is, of course, that if the central bank did add money supply to the economy in such a 

way prices eventually would increase. Thus our reasoning about additional money supply as 

irrelevant for prices at the zero boundary can be seen as contradicted. However, the key issue to 

understand is that even though the central bank could print all the money in the world and that 

this action, inevitably, would raise the price-level, the action will have effect only to the extent 

that it actually is believed to be permanent and thus raises expectations about future price-levels. 

An increase in money supply may, however, be believed to be permanent only after it has 

reached a certain threshold at which the market believe the central bank will have difficulties to 

                                                 

13 
In a world where prices are sticky changes in money supply do have real effects on the economy, however, these 

effects are not the focus here and over the longer term prices are definitely not sticky and the price level is more or 

less linearly related to the money supply even in models assuming price stickiness.  
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restore the money supply to its precedent level. When the Bank of Japan tried quantitative easing 

during 2001-2003 the monetary based to GDP-ratio increased with 54% in 2 years without much 

effect on the price-level (see figure 6). This implies that the threshold after which an increase in 

monetary supply is believed to be permanent may be large and that the result will be a belief in 

very high inflation instead – if the increased money supply in Japan would have been perceived 

as permanent an inflation gap of 54% would have been expected. Thus Bernanke‟s (1999; 2002; 

2003) argument is a clear way of showing that a liquidity trap does not mean that monetary 

policy is completely without effect. However, the obvious risk is that the inflation created might 

be very large and thereby the liquidity trap can make it impossible for the central bank to create a 

low, sensible level of inflation rate solely by quantitative easing.  

Figure 6: Increasing the monetary base in Japan without effects on inflation  

 

3.3 Why fiscal policy might not be effective 

The last chapter discussed the limitations of quantitative easing when being in a liquidity trap. 

Before we in part 4 turn to other more unorthodox forms of monetary policy this chapter will 

discuss the possibility of expansionary fiscal policy to help the economy escape a liquidity trap. 

Figure 4 showed an IS-LM graph displaying the position of the curves in a liquidity trap. We then 

stated that fiscal policy at first glance looks like a good tool to help an economy escape from a 

liquidity trap but that there were strong limitations. The reason how fiscal policy could help 

stimulate the economy is very straightforward. Since the economy suffered from a lack in 
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aggregated demand fiscal policy could help to increase the demand and lift the equilibrium 

interest rate over the zero boundary. The idea of fiscal policy to spur economic activity is nothing 

new. Already Keynes noticed this and proposed that the government in lack of better projects 

rather filled bottles with money and hid them in abandoned mines. The increased activity when 

private enterprises would search for the mines would spur economic activity and lift the economy 

out of recession. (Keynes 1936) Milton Friedman makes a similar analogy when imaging a 

helicopter dropping money from the sky as a way to create inflation and escape a liquidity trap. 

(Friedman 1969) However, both these scenarios involve an increase in monetary supply that is 

thought to be permanent. And as previously shown, in a liquidity trap increases in monetary 

supply might be seemed as temporary. That was why the Bank of Japan could increase the 

monetary base dramatically without much effect on prices. The prompting question is thus if 

fiscal policy could either be an effective way out of a liquidity trap even in the absence of public 

belief in a future higher price level or if fiscal policy could help to make the public belief in such 

a future higher level.  

3.3.1 Fiscal deficit resulting in a high government debt 

Assuming increased government spending has a positive effect on output, i.e. disregarding 

Ricardian equivalence (see box 7), the main problem with increasing aggregate demand through 

fiscal stimulus is the resulting budget deficit. This might not be a substantial problem if one 

believed that the extra stimulus would be temporary. However, there is little that points to the 

possibility that a temporary increase in fiscal expenditures could jolt the economy to a higher 

level and out of the liquidity trap. (Krugman 1999; Woodford & Eggertsson 2003) Rather 

expansionary fiscal policy will increase output but when being retracted output will fall again if 

nothing else has changed the expectations and behaviour of the private sector. Japan provides 

once again a striking example of how a country repeatedly can run large fiscal deficits with the 

effect of a steadily increasing government debt (see figure 7) but still be in a liquidity trap.  
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Figure 7: Continuing budget deficits have raised government debt in Japan 

   

 

The large government debt might, however, also have a positive effect in that it might create 

expectations about inflation. The reason is that if the government holds a large nominal debt it 

creates stronger incentives to inflate and thereby reduce the real value of the debt. In this sense, 

fiscal stimulus might give credibility to the quantitative easing of the central bank. However, the 

Japanese example provides an illustration that this might not happen until very high levels of debt 

and the result might be very high inflation expectations when the market belief the government 

will not be able to pay back other than by printing more money.
14

   

Box 7: Ricardian equivalence might render fiscal policy inefficient 

The argument for Ricardian equivalence is based in theory of rational expectations. The 

idea is simple that if the government spend more money without receiving more income 

in taxes, i.e. run a deficit, the public will aspect that they will have to pay these taxes at a 

later time. The public‟s rational response is then to save the same amount that they 

                                                 

14
 Woodford & Eggertsson (2003) points to the fact that a about half of the Japanese government debt is hold by 

government institutions, such as the central bank or the Post, and that this might be the reason that although a 

relatively high debt to GDP-ratio the market do not believe the Japanese government will be enticed to inflate. 
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expect they need to pay in taxes at this later moment. The result of increased government 

spending is thus only to shift spending and saving between the government and the 

public so that the government save less and spend more while the public save more and 

spend less. The total amount of saving or spending is not changed by the fiscal expansion 

and thus it does not have any simulative effect on the economy. Even though the 

evidence for perfect Ricardian equivalence are weak economist seems to agree that there 

is a Ricardian effect that due to changed behaviour of the private sector makes fiscal 

policy less effective than in a simple Keynesian framework. (Ricciuti 2003; Abel 2008) 

While the argument of Ricardian equivalence if being true might actually mean that fiscal policy 

is useless the argument about a surmounting government debt is more to note that fiscal policy do 

have a large cost and as such are second best compared to monetary policy solutions. Several 

authors agree that there is a room for fiscal policy in a strategy to escape from a liquidity trap but 

that fiscal policy alone might not result in an escape but only in a large public debt. However, as 

will be discussed later in this thesis, fiscal stimulus might in combination with the correct 

monetary policy play a role in order to help the economy to recover. (Bernanke 2002; Woodford 

& Eggertsson 2003, Svensson 2003; Clouse et al. 2000)  

Summing up part 3 of the thesis it was first showed how a liquidity trap is caused by a lack of 

demand and the inability of the central bank to lower the real interest rate enough for demand to 

increase so the economy can reach its potential output. This inability was due to the combination 

of the zero boundary on nominal interest rates and too low inflation expectations. Further it was 

showed that a low or negative real interest rate was nothing extreme but that inflation used to be 

higher making the zero boundary irrelevant historically. The expected future appreciation of the 

currency hinders both investments abroad and export to be easy solutions to the problem of a 

liquidity trap.  

Moreover it was shown how both expansionary conventional  monetary policy and expansionary 

fiscal policy might be ineffective at curing the economy from a liquidity trap. We therefore in the 

next chapter turn to more unconventional monetary policy measures and see if they can help the 

economy escape a liquidity trap.  
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4 Proposals to escape the liquidity trap 

Before discussing the proposals of escaping from a liquidity trap in more detail a short reiteration 

of the problem should be made. We said that the problem was that the actual real interest rate was 

higher than the natural real interest rate due to the zero lower boundary on nominal interest rates.  

𝑟𝑛 < 𝑟 = 𝑖 − 𝜋 

If the aim of fiscal policy was to raise the level of the natural real interest rate by increasing 

demand so that actual real interest rate equal natural real interest rate even when the nominal 

interest rate cannot be negative, the policies in this section aim at lowering the real interest rate 

either by lowering nominal interest rates or by raising inflation. Thus the goal is still to come 

from 1) to 2), but which parameter to affect differs.  

1)  𝑟𝑛 < 𝑟 = 𝑖 − 𝜋                   2)   𝑟𝑛 = 𝑟 = 𝑖 − 𝜋 

The proposals here will be presented in such an order that the first two chapters discuss ways to 

lower the nominal interest rate will the latter two chapters discuss ways to increase inflation.  

4.1 A tax on money 

The idea of taxing money is an old idea, originally proposed by German economist Silvio 

Gesell
15

 in the 19
th

 century and later discussed by among other Keynes (1936) in his General 

theory of unemployment, interest, and money. Recently it has been proposed by several 

economists (Goodfriend 2000; Buiter & Panigirtzoglou 1999) as a way to circumvent the zero 

boundary on nominal interest rates and thus escape a liquidity trap. Since the zero bound existed 

because a lower interest rate would make holding money superior to holding bonds it simple 

proposes to put a tax on money, making holding money having a cost, or to put it differently, a 

negative nominal interest rate. Imagine a tax on money of 5%, such that for every dollar you 

hold, each year at a certain date 5 cents are withdrawn. This would make a bond selling above 

                                                 

15 
The idea of a tax on holding currency is therefore often referred to as “Gesell money”. (Buiter & Panigirtzoglou 

1999) 
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par, i.e. with a negative nominal interest rate an attractive investment as long as the interest rate 

on the bond is higher than minus 5%. The zero boundary on nominal interest rates would thus 

have been changed to a  minus 5% boundary on nominal interest rate. In general, the lower 

boundary on nominal interest rates would be equal to minus the tax on holding money. Note that 

it is necessary that the tax on money is large enough to allow the real interest rate to reach below 

the natural real interest rate. Thus the minimum level for the tax to be efficient depends on how 

severe the liquidity trap is, i.e. how far from the natural real interest rate the actual real interest 

rate is.   

4.1.1 Implementing the tax through magnetic strips in bills 

The idea of taxing money clearly poses some problems to implement, both of practical and 

political nature. Practically, taxing electronic assets, as holdings on a bank account are probably 

feasible. However, to put a tax on currency, i.e. coins and bills is a far bigger problem. 

Goodfriend (2000) suggests that a magnetic strip is implemented on all bills that can show when 

the bill last where withdrawn from the banking system. When returned to the banking system a 

tax is imposed depending on how long the bill has been circulating. Considering that most bills 

only circulate for a short period, one to two weeks, the accumulated tax would only be a small 

fraction of the face value of the bill and thus merchants would accept bills at face value and pay 

the taxes for their customers when deposit the currency in a bank. Merchants would, of course, 

adjust prices accordingly and the tax on money would thus be equivalent to a sales tax paid by 

merchants, Goodfriend (2000) argues.  

However, it is easy to imagine that individuals‟ behaviour would change in such a situation and 

that people would withdraw more money than they plan to spend in the near future rather than 

keep it at their bank account where it is due to the tax. The public could thus be inclined to start 

to hoard cash, contrary to what Goodfriend (2000) foresees.  Bills would then tend to be older 

when used as payment, thus having a larger tax due, and merchants would start to differentiate 

between older and newer bills. Suddenly bills are not always accepted at face value and the 

implementation of a money tax no longer is easy or costless for society. However, as bills and 
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coins are being phased out of the economy, the imposition of a tax on holding money becomes 

more feasible.
16

 Thus the proposal as such, has the future for it.  

Another point worth to mention is the political implication due to the public reaction of a tax on 

money. As Svensson (2003) points out, is the public reaction probably not positive to see its 

money holdings becoming worthless. This is, of course, a matter of habit and inflation can be 

seen as just a tax on money. However, as argued before in this thesis, people tend to look at 

nominal rather than real terms and the public reaction to a nominal tax on money is most likely 

very different than the reaction to inflation, even though the two have the same real impact.  

4.2 Open market operations in other assets than short-term bonds 

As was noted in section 2.3.3 firms‟ investment decisions and households‟ consumption 

decisions depend on a long-term interest rate rather than the short-term interest rate that a central 

bank decides. Thus it is possible that even if the short-term interest rate has reached the zero 

boundary long-term interest rates have not, i.e. an upward sloping yield curve (as we saw was the 

case with the current US yield curve in figure 2) There are mainly two ways for the central bank 

to affect the longer term interest rates.  

i. A direct purchase of bonds with longer time to maturity may lift the price up and thus 

lower the implied interest rate 

ii. By credibly promise that the short-term interest rate will be kept low for a long time long-

term interest rates should go down due to the expectations theory of interest rates (see box 

4) 

The second alternative is very appealing, since it is very effortless and costless for the central 

bank. However, the fact that the promise to continue to keep the short-term rate low is not 

                                                 

16
 If coins and bills were not available one can wonder how other aspects of monetary policy, for example open 

market operations, will work. See Woodford (2003) p. 31-37 for a more thorough discussion of that problem. 

However, the conclusion is that with a fiat currency the effectiveness of monetary policy is not per se dependent on 

the existence of coins and bills but rather at the denomination of a “dollar” as the value defined by the liabilities of 

the central bank. Monetary policy would then work perfectly fine in a cashless economy.  
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verifiable in anyway and that it is in the interest of the central bank to raise the interest rates if 

they in the future sees it as suitable the promise may not be perceived as credible. This is the 

same problem as with quantitative easing, it is the fact that the quantitative easing is expected to 

be only temporary that makes it non-effective.  

The idea behind the first alternative, open market operations in bonds with longer-maturity, is 

simple. With normal open market operations the central bank fixates the yield curve in the short 

end. With open market operations in bonds with longer maturity the central bank could fixate the 

yield curve also at other points, see figure 8 for illustration.  

Figure 8: Fixating the yield curve at more than one point  

   

When the central bank purchases long-term bonds the price of the bonds changes if the amount of 

bonds purchased is large enough. The price change occurs through what is called the portfolio 

balance effect (see box 8) which means that investors‟ view of a balanced portfolio changes due 

to the extra demand in the market. The size of the portfolio balance effect are a debated issue in 

economics and many economist agree on the fact that the interventions needed to change the 

equilibrium interest rate might be large (Bernanke 2002; Clouse et al. 2000; Svensson 2003; 

Woodford & Eggertsson 2003. Clouse et al. (2000) proposes that the possibility for the central 

bank to issue put options on treasury bonds with longer maturity offers a way around these 
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44 

 

 

potentially large open market operations (see box 9 for a more detailed explanation of how put 

option might affect the equilibrium price). Bernanke (2002) in his turn proposes that the central 

bank puts a ceiling to the level of interest rate for a certain maturity by promising to buy treasury 

bonds of that maturity at a predefined minimum price. The hope is that the promise would gain 

credibility and affect the market equilibrium interest rate but clearly the central bank risks to be 

forced to buy the total amount of outstanding bonds of that maturity. In a situation where the 

central bank holds all outstanding bonds of a certain maturity the risk is that this will de-couple 

the interest rate of those bonds from the yield curve as a total and thus have little effect on yields 

for other maturities or yields for other assets than treasury bonds. (Woodford & Eggertsson 2003) 

Box 8: The portfolio balance effect  

The portfolio balance effect is grounded in the fact that assets in an investor‟s portfolio 

are not perfect substitutes and the price on each asset depends on the supply and demand 

of that asset. A representative investor holds a fraction of his wealth in all assets. Now 

imagine that for a certain asset A the demand increases – for example due to purchases of 

the central bank. The original price of asset A, 𝑝𝐴 , will now increase since the supply is 

not enough to satisfy demand at this price. The price increases to 𝑝𝐴
′  where the 

representative investor‟s demand for that asset is lower and market can clear. How much 

higher the new equilibrium price, 𝑝𝐴
′ , is depends on the size of the extra demand as well 

as the representative investor‟s marginal rate of substitution between asset A and other 

assets. When it comes to treasury bonds of different maturities the representative 

investor‟s marginal rate of substitution is probably low meaning that the investor are 

willing to change his portfolio balance significantly even at small price changes. This 

implies that the central bank‟s intervention needs to be large in order to move the price 

substantially. (Reinhart & Sack 2000) 
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Box 9: How a put option relates to the yield of a bond  

Imagine two zero coupon bonds. One short-term with maturity at t1 and one long-term 

with maturity at t2. The yield of the one period bond is 𝑖1
0 and the yield of the two period 

bond is 𝑖2
0. The two period yield can be seen as composed by 𝑖1

0, which is given by the 

one period bond, and 𝑖2
1, which is given by the expected price at t1, 

𝑓𝑎𝑐𝑒  𝑣𝑎𝑙𝑢𝑒 −𝐸0 𝑝1  

𝐸0 𝑝1  
− 1. 

Now imagine that an investor has a put option on the two period bond with a strike price 

of 𝑝1
∗ at t1. The yield on the second year will now instead be  

𝑓𝑎𝑐𝑒  𝑣𝑎𝑙𝑢𝑒 −𝑝1
∗

𝑝1
∗ − 1, and if the 

strike price of the put option, 𝑝1
∗, is higher than the expected price of the bond, 𝐸0 𝑝1  , 

the current price will rise and the two year interest rate will drop. In the figure below this 

is illustrated by the higher level of the broken red line compared to the filled red line.  

 

In reality investors need to take account of the price of acquiring the put option as well. 

However, the rationale how put options can be used to affect the yield curve should 

hopefully be clear. As with direct purchases of bonds the central bank stands to lose 

money if the price of the bond at t1 is lower than the strike price. However, since the 

price at t1 is dependent on the short-term interest rate at t1 the central bank actually 

decides the price and can avoid losses by keeping the interest rate low. Writing put 

option on long-term bonds can thus gain credibility to a promise of keeping the short-

term interest rate low. 

 

t 0 t 1 t 2

1-year

2-year

2-year with put option

Face value

Strike price of put option, p1*
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4.2.1 The central bank may lose money 

Another concern of open market interventions in bonds with longer maturities is that the central 

bank might lose money. The reason is that the value of long-term bonds is much more sensitive 

to changes in the yield because the present value of cash flows far away in time are more 

sensitive to the discount rate. For example, the value of a zero-coupon three-month Treasury bill 

changes drops 0.5% when the interest rate rises from 2% to 4% while the value of a 5-year zero 

coupon Treasury bond drops 9.5% for the same interest rate change
17

. Thus the central bank 

exposes itself to rather large interest rate risk when purchasing bonds with longer time to 

maturity. In the end it is the taxpayer, through the government, that needs to pay for possible 

losses by the central bank and open market operations in long-term bonds will thus mean a 

possible interference between monetary and fiscal policy.  

4.2.2 The signalling effect 

However, the fact that the central bank risks to lose money if the interest rate rises in the future 

could also work as a signal. A central bank may gain more credibility for a promise to keep short-

term interest rate low in the future if it at the same time purchases long-term bonds that will fall 

in value if it reneges on its promise of keeping the short-term interest rate low in the future (as 

was noted in box 9 this was the case for writing put options as well). By acquiring long-term 

assets the central bank simply puts it money where its mouth is. With the signalling effect in 

mind Svensson & Jeanne (2007) proposes that the central bank should lower its own capital so it 

is close to a thought lower threshold and more especially so that in a future where the central 

bank do not keep its promises of future policy, in this case do not keep interest rates low, the loss 

of money will make the central bank‟s own capital become below its thought capital adequacy 

limit. A lower central bank capital would thus strengthen the central banks aversion to losses and 

together with holdings of assets that exposes the central bank to losses if not fulfilling its 

promises of expansive future monetary policy the promise will be even more credible. It shall be 

                                                 

17
 Using continuous compounded interest rate gives e(−0.02×0.25) − e(−0.04×0.25) =  0.005  for the 3-month bond and 

and e(−0.02×5) − e(−0.04×5) =  0.095 for the 5-year bond.  
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noted that Svensson & Jeanne (2007) actually makes their point of a lower central bank own 

capital with regards to holdings of foreign currency or holdings of inflation-indexed bonds or 

other real assets that would give the central bank an incentive to raise the price level – i.e. create 

inflation. However, their reasoning is just as logical for long-term bonds or put options on long-

term bonds but with the difference that instead of gaining credibility for a promise of a higher 

future price level the central bank gains credibility for a promise of future low interest rates. 

(Woodford & Eggertsson 2003) 

Box 10: Why central banks care about its balance sheet  

Unlike a normal bank a central bank do not need a positive own capital on its balance 

sheet. A central bank cannot be the target of bank run and cannot go bankrupt. However, 

in real life central banks, especially if being independent from the government, seem to 

be wary about their balance sheet. The reasons for this is that a central bank that runs 

large losses will be dependent on economic assistance from the government and will thus 

see its independence erode. It is thus a fair assumption to assume that the central bank 

cares about its balance sheet, even in respect to wealth distribution to other bodies of 

government. (Svensson & Jeanne 2007) 

4.2.3 If the yield curve is flat long-term bond purchases might have little effect 

Rather evidently, purchasing long-term bonds or on other way push down long-term interest rates 

might have very little economic effect if long-term rates already are close to zero. For example in 

Japan in 2003 10-year interest rates were at down at 0.53% and for the last decade the yield has 

been below 2% (see figure 9). In such a situation the effect on the economy of pushing down 

interest rates further is very small since long-term interest rates just as short-term interest rates 

cannot go below zero. The situation in the US today is, however, as figure 10 indicates very 

different. Long-term interest rates are still over 4% indicating that the situation in the US today 

are very different from the Japanese situation and that the optimal policy measures may therefore 

differ as well. A further discussion on these differences will be held in part 5 and part 6.  
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Figure 9: 10-year bond yields very low in Japan during 00’s  

  

4.2.4 Purchasing other assets 

The central bank can also perform open market operations in other assets as corporate bonds to 

lower the interest rate on them. This would, however, expose the central bank not only to interest 

rate risk but also to credit risk, since a corporation can default on its bonds while the government 

hardly would. Another problem of purchases of corporate bonds is that it would mean that the 

central bank would support some firms over others. (Clouse et al. 2000)  

However, there are situations where interventions in corporate bonds can be justified. Remember 

that we noted that the market real interest rate was given by 𝑟 = 𝑖 − 𝜋 + 𝑒 where e was a risk 

premium compared to treasury bonds. In times of high risk premiums the market real interest rate 

can be substantially higher than the real interest rate on treasury bonds. This is what we have seen 

in the current financial crises (see figure 10) and therefore have the Federal Reserve started to 

accept corporate bonds
18

 as collateral for loans as part of their credit easing efforts to lower the 

market risk premium. However, unlike open market operations in short or long-term bonds the 

aim of credit easing is not per se to move the yield but to lower the risk premium and it is as such 

the current policy of the Federal Reserve shall be seen. (Bernanke 2009)  

                                                 

18
 Only AAA-rated bonds are allowed and with a cut so to avoid losses for the Federal Reserve. (Bernanke 2009) 
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Figure 10: TED-spread as an indicator of credit crises and not a liquidity trap 

 

Open market operations in other assets than short-term treasury bonds could thus offer a way out 

of the liquidity trap. Hopefully, however, it has been clear that it also involves some downsides. 

First of all the central bank might need to do large interventions and since long-term assets has 

higher risk than short-term, these large interventions might result in large losses. Second, in the 

case of a rather flat yield curve the effect of pushing down the nominal interest rate all the way to 

zero might be small. In such a situation it is more helpful to consider affecting the other variable 

of the real interest rate, inflation. Efforts to increase inflation are also what the next two proposals 

will discuss.  
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Comment: The TED-spread is the difference between the interest rate on US Treasury bills and the 
dollar interest rate on interbank loans (LIBOR), i.e. the difference between lending to the US 
government or to another bank. A high spread is a sign that banks are less willing to lend to each other. 
The graph shows the 3-month TED spread, i.e. the difference between LIBOR for 3 months and Treasury 
bills with 3 months to maturity. 
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4.3 Use the exchange rate channel 

Another common way discussed in the literature is to use the connection between future price 

level and the current exchange rate to induce inflation and thus lower the real interest rate to 

escape from the liquidity trap. There are mainly two different ways to affect the current exchange 

rate,  

i. through a currency peg, proposed by Svensson in several papers (Svensson 2001; 2003; 

2004; 2006; 2009; Jeanne & Svensson 2007)  

ii. through sterilized
19

 interventions in the foreign exchange market, proposed by McCallum 

(2000) and Meltzer (1999).  

However, before going in to details about how to affect the current exchange rate we should 

discuss the relationship between the real interest rate and the current exchange rate. To do that we 

use a simple model with two countries, Home and Foreign, and two time periods, t0 and t1. Using 

natural logarithms we can write the relationship between current and future nominal exchange 

rate as dependent on the nominal interest rate and an exchange rate risk premium 

𝐸0 = 𝐸1 + 𝑖𝐹 − 𝑖𝐻 + 𝑒 

which is the uncovered interest parity with e as an exchange rate risk premium (uncovered 

interest parity was introduced in section 2.4). Further the future nominal exchange rate is 

dependent on the inflation and the future real exchange rate such that 

𝐸1 = 𝜀1 + 𝜋𝐻 − 𝜋𝐹  

We can put this together to get  

                                                 

19
 If the central bank purchases foreign currency in an unsterilized intervention it pays with domestic money, which 

increases the monetary supply. In order to keep the money supply constant the central bank can reduce the money 

supply with a contractionary open market operation, which is called to sterilize the foreign exchange intervention. 

Looking at a sterilized intervention does then isolate the effect of the foreign exchange intervention from effect of 

the increased money supply. However, since we previously concluded that a increase in monetary supply did have no 

effect in a liquidity trap we could as well look at an unsterilized intervention.   
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𝐸0 = 𝜀1 +  𝑖𝐹 − 𝜋𝐹 −  𝑖𝐻 − 𝜋𝐻 + 𝑒 = 𝜀1
𝑟𝑒𝑎𝑙 + rF − rH + 𝑒 

Assuming future real exchange rate, 𝜀1 , Foreign real interest rate, 𝑟𝐹, and exchange rate risk 

premium, 𝑒, can be taken as given the current nominal exchange rate, 𝐸0 , are directly related to 

the real interest rate at Home, 𝑟𝐻. A decrease in the real interest rate at home, 𝑟𝐻, would thus lead 

to a depreciation of the current exchange rate, 𝐸0 . Through this rather simple mechanism the 

current exchange rate becomes an important indicator of inflation expectations when the interest 

rate is at its lower boundary. (Svensson 2009) 

However, this mechanism can be used the other way around. Instead of a lower real interest rate 

weakening the exchange rate, a weaker exchange rate could lower real interest rates. Imagine that 

the currency depreciates by whatever reason, i.e. 𝐸0  is rising. Since the nominal interest rate, 𝑖𝐻, 

is at its lower boundary the only thing that can lower the real interest rate in Home is increased 

inflation, 𝜋𝐻 , – remember that 𝑟 = 𝑖 − 𝜋, thus higher inflation means lower real interest rates. In 

section 3.1.2 on trade it was noted that the current exchange rate cannot depreciate since this 

would invalidate the market equilibrium. However, the point here is that a purposeful 

depreciation of the currency could induce expectations about inflation resulting in a lower real 

interest rate. This lower real interest rate would allow the currency to depreciate today while 

keeping the expected future real exchange rate constant. (Svensson 2009)  

4.3.1 Currency depreciation through interventions in the foreign exchange market 

As previously noted there are two fundamentally different ways of affecting the exchange rate. 

The first, proposed e.g. by McCallum (2000) and Meltzer (1999), is to let the central bank buy 

foreign assets and selling domestic assets in a sterilized foreign exchange operation. As with 

purchases of long-term bonds the price change will come through the portfolio balance effect (see 

box 8) and as with purchases of long-term bonds the size of the interventions needed are most 

likely very large. (Svensson 2003; Bernanke 1999) The sheer size of the interventions required is 

thus one of the main drawbacks of using sterilized interventions in the foreign exchange market 

to purposefully depreciate the currency.  
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4.3.2 Depreciating the currency through a fixed exchange rate regime 

An in many respects more direct and easy way to purposefully depreciate a currency is to peg it 

at a fixed level. By this a country stops to have a floating currency and instead enters a fixed 

exchange rate regime. Historically there are many examples of countries that have been failing to 

defend a fixed currency
20

 and with this in mind one might be sceptical about the possibility of a 

central bank to uphold such a fixed exchange rate. However, pegging the currency at a 

depreciated level compared to the market equilibrium, which is what is being discussed here, is 

very different than trying to keep a fixed exchange rate that the market considers overvalued. If 

speculators would try to restore the exchange rate to the level it had before the peg they would 

buy domestic currency and pay with foreign currency, which with a floating currency would 

appreciate it to the levels before the purposeful depreciation of the central bank. However, the 

central bank has infinite reserves of domestic currency, since it can print more if needed, and the 

only effect of the speculation would be increasing reserves of foreign currency in the hands of the 

central bank. Unlike in the situation with an overvalued currency a central bank cannot run out of 

domestic reserves as it can with foreign reserves. Shortly after the peg is introduced it can 

therefore be expected to gain credibility in the market. (Svensson 2003) Upholding a fixed 

exchange rate regime with an undervalued currency would thus not pose a problem. In fact, 

keeping an artificially low exchange rate is just what China often has been accused of in the 

debate
21

.  

One of the strongest arguments for a fixed exchange rate is that it can be easily verified by the 

market participants and thereby gain credibility. Unlike promises of relaxed monetary policy in 

the future, such as with inflation or price-level targets, an exchange rate peg is dependent on the 

central bank‟s current actions and thereby more trustworthy. This is, of course, also true for 

interventions in the foreign exchange market without introducing a peg. In fact a peg can be seen 

                                                 

20
 Sweden and UK in 1992, Mexico in 1994, Thailand and Indonesia in 1997, Argentina in 2002 to mention a few 

21
 According to an IMF paper China‟s currency is estimated to be undervalued by up to 50%, although alternative 

measures gives estimates of less than 5% (Dunaway & Li 2005). For the political implications of an undervalues 

Chinese currency see for example NY Times 2007 Dec 3 article “Japan urges China to let yuan rise more quickly”, 

(Bloomberg 2007), or NY Times 2009 Jan 23 article “Geitner hints at harder line on China trade”, (Calmes 2009) 
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as a treat of the central bank to pursue interventions at such a scale that the portfolio balance 

effect would render the pegged level of the exchange rate as the market equilibrium. (Svensson 

2001) 

Figure 11: How price level and exchange rate is affected by a crawling peg  

 

 

4.3.3 A purposeful depreciation of the currency is unfair competition 

A common critique against depreciating the currency as a solution to the liquidity trap is that it 

would be a beggar thy neighbour policy that would hurt trading partners. (Fischer 2001; Swank 

2001) The rationale here is that a lower exchange rate improves the terms of trade for the home 

country compared to its trading partners. The competitiveness of domestic firms thus increases on 

the behalf of the competitiveness of foreign firms due to lower costs. However, let us examine 

the relationship a bit more thoroughly. Imagine a two good economy, one good is tradable and 

one is not. The output of the sector producing the tradable good is boosted by the depreciation. 

Part of that extra output is spent on importing goods but far from all and thus net export has 

increased. However, since the depreciation also should induce expectations of inflation and lower 

the real interest growth in the non-tradable sector should also increase. The increase output here 

0 T

Price level - Scenario without peg

Price level - scenario with peg

Exchange rate - Scenario without peg

Exchange rate - Scenario with peg

 

Figure from Svensson (2003) 

 

Comment: The figure above show how the central bank by deprecating the exchange rate, move the red 

line from 𝐸0   to 𝐸0
′  and keeping the peg crawling along the dotted red line so at time T it reaches 𝐸𝑇

′  

instead of 𝐸𝑇  will result in a rise of the price level from 𝑝0  to 𝑝𝑇
′  instead of declining to 𝑝𝑇 . The reason 

is that the difference between nominal price level at time T and nominal exchange rate at time T is given 
due to the assumption of a given real exchange rate at time T (in the figure this is illustrated by that the 
distance between the red and the blue line at time T is the same as the distance between the dotted red 
and dotted blue line at time T). So since the size of the real appreciation is given a nominal depreciation 
must raise inflation. (Svensson 2003) 
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is by definition not exported, since the sector produced non-tradable goods. However, part of the 

extra income generated in the non-tradable sector is spent on imported goods. So, whether net 

export in total increases depends on the growth of output in the tradable good sector versus the 

growth in output in the non-tradable good sector. (Krugman 1998) In support of this view 

McCallum (2003) finds, when modelling the Japanese economy's escape from a liquidity trap, 

that a policy of depreciating the yen would lead to an increased net import. The importance of 

growth in the non-tradable sector is also highlighted by Obstfeld (2006) who notice that such 

growth has almost as large effect on the current account as an exchange rate change has.  

Another way to look at this is through the national income identity. The national income identity 

states that savings less investment equals net export, 𝑆 − 𝐼 = 𝑁𝑋. (Blanchard 2003) However, in 

a liquidity trap the problem is that the real interest rate is too high so too few investments are 

made (as illustrated in figure 4). If a currency depreciation could induce inflation expectations 

and lower the real interest rate the demand for investment may increase more than the supply of 

savings, which through the national income identity would imply a lower net export. It is 

important to note that this is not a suggestion that a currency depreciation in general does not 

have a positive effect on the current account. Rather it is an argumentation that in the specific 

case of a liquidity trap the output gap might be large and the increase in demand of imported 

goods of closing that gap might outweigh the effect of improved terms of trade.    

Another and very straightforward argument against seeing a purposeful depreciation as a beggar 

thy neighbour-policy is that the effect should be no different than the effect of an increased 

monetary supply would be if open market operations were effective. As emphasized previously, 

using the exchange rate to induce inflation expectations instead of open market operations was 

possible just because higher inflation expectations created by expansionary conventional 

monetary policy led to a depreciated exchange rate. Thus, if inflation, and thereby a depreciated 

currency, induced by open market operations is not seen as a beggar thy neighbour policy, using 

the exchange rate directly to do the same thing should neither be seen as such. (Woodford & 

Eggertsson 2003; Svensson 2001; 2003) 
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4.3.4 What if the whole world is in a deflationary spiral? 

There are, however, some limitations to the proposal of escaping from the liquidity trap by a 

depreciation of the exchange rate. The first is that depreciation of the currency is a relative matter 

so if a large part of the world is caught in a liquidity trap there is no other currency to depreciate 

against. Thus in a global liquidity trap, which the world potentially could end up in with the 

current crisis, the exchange rate mechanism provide little relief.
22

  

The second point is very much linked to the first and states that if an economy that tries to 

depreciate its way out of a liquidity trap is large enough it may end up exporting deflation instead 

of importing inflation. (Goodfriend 2000) To see why let us take a look on how the exchange rate 

where assumed to affect the inflation. We had the following equation 

𝐸0 = 𝜀1 +  𝑖𝐹 − 𝜋𝐹 −  𝑖𝐻 − 𝜋𝐻 + 𝑒 

From which we assumed that 𝜀1 , 𝑖𝐹 , 𝜋𝐹 , and 𝑒 were taken as given. 𝐸0  would then be directly 

related to  𝑖𝐻 − 𝜋𝐻  and with 𝑖𝐻 fixed by the zero boundary a change of the current nominal 

exchange rate would turn directly into future inflation. However, the assumption that foreign 

inflation, 𝜋𝐹 , can be assumed to be taken as given is only valid as long as the economy of Home 

is much smaller than the economy of the rest of the world – note that with Foreign currency we 

can mean a basket of all other currencies so saying that Home is much smaller than Foreign is the 

same as saying the Home is small relative to the rest of the world economy. For large currencies, 

such as the US dollar or the Euro, causing inflation through the exchange rate might be much 

more difficult than for a small, open economy since they alone make up a substantial part of the 

world economy.
23

 In reality, some sort of equilibrium would be reached were, most likely, the 

inflation in the depreciating large economy would rise to some extent and the countries it pegs it 

                                                 

22
 Krugman (2009b) makes a similar remark on his blog regarding an IMF report stating that financial crises usually 

end with an export boom, by stating: “I find this a disturbing result: we‟re now suffering from a global financial 

crisis, which means that the usual driver of recovery will only be available if we can find another planet to export 

to.” 
23

 In 2008 the US GDP of World GDP was 23.4% while the Euro-zone countries‟ total GDP was 22.4% of World 

GDP. (IMF World Economic Outlook 2009) 
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currency to would experience reduced inflation. However, unlike other sorts of equilibrium, such 

as the world price of a good, it is difficult to predict how inflation or deflation would spread 

between countries since it to a large extent is a matter of expectations. Thus it could very well be 

so that inflation expectations remain rather unchanged in the rest of the world, even if a large 

country depreciates its currency. (Goodfriend 2000) 

The third point is a legal objection rather than an economical one. In many countries, such as 

Japan or the US, it is the treasury department and not the central bank that is responsible for 

exchange rate policy and that has the mandate to intervene in the exchange rate market. This is a 

objection to monetary policies involving adjustments of the exchange rate that the Bank of Japan 

frequently has used. (Bernanke 1999) Policy coordination between two government bodies, in 

this case the Treasury department and the central bank, should of course not be something that 

hinders a country from escaping from a liquidity trap, even though the central bank is 

independent and guards its independence. None the less, in real life it might very well be the 

cause that makes the central bank first try other policies than those directed at directly intervening 

in the exchange rate. (Bernanke 1999) 

4.4 Price-level targets and inflation targets 

As discussed in the first part of the thesis the best-practice recommendations regarding monetary 

policy is to have an outcome target, e.g. an inflation target.  The reason for introducing an explicit 

inflation target and to make the central bank independent from politics was to stop politicians 

from being tempted of using monetary policy to boost the economy to win elections. The 

inflation target helped to make the independence of the central bank trustworthy and gave the 

market reason to believe in future price stability. However, an explicit inflation target can also, if 

being high enough, be the remedy that helps the central bank to be trustworthy in, as Krugman 

(1998) puts it, its promises to be irresponsible. Many authors (Krugman 1998; Woodford & 

Eggertsson 2003, 2004; Bernanke 2002; 2003) therefore prescribe an inflation target or a price 

level target as the right recipe to escape a liquidity trap.  
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4.4.1 How does a price-level target differ from an inflation target? 

The main difference between an inflation target and a price-level target is that with a price-level 

target the targeted inflation for next year is dependent on the actual inflation of previous years 

while with an inflation target the inflation target for the coming year is totally independent of 

what the inflation has been previously. Thus with an inflation target of 2% annual inflation the 

target for year 2 is 2%, whatever the inflation was in year 1. However, with a price-level target 

the targeted annual inflation for year 2 can be written as 

2 × πtarget − π1 = π2 

where π is the natural logarithm of inflation plus one. With a price-level target discrepancies 

between target and outcome sum up so if having a price-level target that increases with 2% each 

year but experiencing only 1% of inflation for the first two years the targeted inflation rate 

becomes 4% in the third year – 2% in normal price increase and 2% due to two years with a 1% 

discrepancy between outcome and target. However, the effect also works the other way around. 

Assuming two years of 4% inflation the target for the third year becomes -2% or a deflation rate 

of 2% – see also figure 12 for an illustration. Since prices can be very costly to adopt downwards 

a price-level target can be risky if pursued mechanically in a situation with excess inflation. 

(Fischer 1996) An obvious and easy way out of this dilemma could be to abandon the price-level 

target in such a situation, or just raise the price-level path so no deflationary target is necessary. 

However, a price-level target that is abandoned or changed after a few years of consecutive too 

high inflation hurts the credibility of the central bank and thereby makes it less efficient. In such 

a situation it is probably better to have avoided any explicit target from the beginning.  

One can thus assume that a price-level target is a strong weapon in a liquidity trap since it raises 

inflation expectations when previous inflation targets have not been met and thereby even 

stronger efforts from the central bank could be expected. (Woodford & Eggertsson 2003; 2004; 

Bernanke 2003) However, as illustrated with the high inflation example previously a price-level 

target may be more risky if pursued literally in an economic upturn with higher inflation rates. 

Moreover, larger variation in the rate of inflation can be expected since the targeted inflation 
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level is not stationary but dependent on past inflation rates. This makes clear communication to 

the public more difficult and the fact is that no central bank has an explicit price-level target, 

although there are historical examples of countries pursuing a price-level target
24

.  

Figure 12: Price index development with a price-level target 

  

 

 

 

 

4.4.2 What if no one believes the inflation target? 

Common for both the price-level target and the inflation target is that it is a way for the central 

bank to gain trust for promises of future inflation and that the target gain credibility by have 

being met historically. It is therefore clearly better to have implemented and gained trust for an 

inflation target or price-level target before one gets into a liquidity trap. A central bank that 

imposes the target when already being in a liquidity trap may find it hard to gain credibility for 

                                                 

24
 For example did Sweden pursue such a policy during the years 1931-1937 to avoid inflation after the abolishment 

of the gold standard. (see Berg & Jonung 1999 for an overview) 
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Comment: The path for the price level target (red line) indicates how the price level should develop over 
the time from period t0 to t3, with a 2% price increase each year. 

i. The green line show the development with one year of 1% inflation and the broken green 
line shows the target path for year 2, in order to teach the red line.  

ii. The purple line show the development of two years of 1% inflation, and the broken line 
shows the targeted path for year 3, in order to reach the red line 

iii. The light blue line shows the scenario with 4% inflation in two consecutive year and the 
following targeted deflation to reach the target path (red line) 

After the target path has been reached the price development should continue to follow the red line.  
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the target and thereby rend it useless. (Woodford & Eggertsson 2003) The potential effectiveness 

of a price-level target and the importance of credibility are highlighted in Coenen and Wieland‟s 

(2004) comparative study of different ways to escape a liquidity trap. They conclude that a price-

level target is even more efficient at restoring output and inflation than a policy of currency 

depreciation through an exchange rate peg. However, this result is reached with the assumption 

that the price-level target is regarded as credible and the lack of immediate verifiability of the 

central bank‟s actual commitment to the price-level target make them conclude that in real life a 

policy of price-level targeting might be less credible and thereby less effective than an exchange 

rate peg. (Coenen & Wieland 2004) 

It can thus be argued that imposing a target that has no chance of being met in the short run only 

weakens the credibility of the central bank. The Bank of Japan used this argument to why it 

should not impose an inflation or price-level target. (Bernanke 1999) However, even if not 

having implemented a price-level target before entering into a liquidity trap it might be effective. 

The reason is that the main point of a price-level target is not its promises about monetary policy 

and the price development in the near future. Rather it is a promise to keep the nominal interest 

rate as low as possible, or to perform any other monetary policy that might create inflation, until 

the price target path is reached. (Woodford & Eggertsson 2003) With clear communication from 

the central bank the market should know that a predefined level of inflation is expected sooner or 

later and that the level of inflation to expect increases as long as current inflation rates is low. 

Thus, when Krugman (1998) explains that increasing the current monetary supply do not have 

impact at future price level expectation since the market expect the monetary supply to be 

contracted later on, the price-level target is an actual promise of the future level of money supply, 

i.e. to not contract monetary supply below a certain level. Not meeting the inflation expectations 

in the near future should not change the total inflation expectations in the long-run. In this 

respect, the short-term failure to meet the price-level target should not mean that long-term 

inflation expectations are changed. (Woodford & Eggertsson 2003) In contrast, this holds not true 

for an inflation target where failing to meet the short-term target do not affect the annual future 

target, and thereby the expectations about the long-term price-level are lowered if the target is not 

met. 
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The fact that a price-level target accumulates the missed inflation over the years may give it a 

strong effect even when low levels of annual price increases are the target, while an inflation 

target of equal annual rate may be too low to help the economy out of the liquidity trap. For 

example Krugman (1998) sees an annual inflation target of 4% for a period of fifteen years as 

necessary for Japan to help it recover while most proponents see an annual inflation around 2% 

as the optimal. (Fisher 1996; Summers 1991) Further strength of the price-level target can be 

reached by letting the targeted price-level start above the current price-level in order jump-start 

inflation expectations. This could especially be an alternative when imposing a price-level target 

several years into a liquidity trap where reflation may be necessary due to low or negative 

inflation in the last years (see figure 13). (Bernanke 1999; 2002) 

Figure 13: Jump-starting with a price-level target above current price-level 

 

4.5 Raising the targeted level of inflation 

This last chapter in part 4 do not really discuss a proposal to escape the liquidity trap but rather 

the appropriate level of inflation target. The point made is that the fear of deflation and the fear of 

a liquidity trap may affect a central bank‟s policy actions and a higher inflation target might 

therefore be beneficial.   

As discussed in chapter 2.2 the optimal rate of inflation is assumed to be around 2%. This is 

because there are costs of having inflation as well as costs of not having inflation and 2% is what 

economist believe is a good trade-off level. However, one might argue that the 2% is too low and 

makes the possibility of a liquidity trap too large. This might necessarily not pose a large problem 

t -2 t -1 t 0 t 1
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Price-level target path with jump-start

Price-level target path without jump-start
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if assuming that central bankers knew they could escape a liquidity trap. However, the Japanese 

example is frightening and even if economist have shown theoretical strong arguments for why a 

liquidity trap could be escaped these theoretical methods have so far not been proven to have 

effect in reality. The assumption that central bankers would go a long way to avoid a liquidity 

trap is therefore not unlikely. The risk of getting caught in a liquidity trap might therefore not 

only be a cost if actually being trapped but may also be a cost in the sense that central bankers 

perform a pre-emptive expansionary monetary policy that is not in concordance with an optimal 

policy in order to be on the safe side of the liquidity trap. This is not in any way in opposition to 

monetary policy recommendations from academia but rather in line with what the experts 

propose. For example do Bernanke, Reinhart and Sack (2004) propose the idea of unorthodox 

methods of monetary policy before reaching the zero lower bound of the short nominal interest 

and Svensson (2009) argues for lowering the short-term interest rate more than necessary as a 

pre-emptive measure. Svensson, who not only is a professor at Princeton writing extensively 

about the liquidity trap but also a member of the board of the Swedish central bank, is the 

member of the board that has been propagating the most expansionary monetary policy in the 

current crises (Sveriges Riksbank 2009; 2009b). The risk of a too expansionary monetary policy 

is not only that it leads to higher inflation in the future but also that it risks creating asset bubbles 

in the real estate or stock market. Central bankers are, of course, aware of this risk
25

 but 

nonetheless it might be hard or nearly impossible to actually foresee if such an expansionary 

policy will lead to bubbles. For example Federal Reserve‟s expansionary monetary policy after 

the dotcom-bubble in 2001, often been mentioned as a cause of the current crises through its 

booming effect on the US real estate market (Taylor 2007), was due to the fear of deflation 

(Bernanke, Reinhart & Sacks 2004).  

It is thus clear that as long as central banks fear deflation and risks to change it behaviour from 

the optimal policy due to this fear, a higher inflation target can be worth discussing. In the end it 

comes down to a cost-benefit analyses where one need to weigh the costs of high inflation against 

                                                 

25
 One example from the Swedish central bank is the statement of the board member Barbro Wickman-Paraks 

regarding the presently low interest rates in Sweden: “One could almost say that the real estate prices right now are a 

bit doped by the low interest rates”. (Wickman-Parak 2009) 
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the costs of low inflation. However, if evidence of high costs related to the fear of deflation and 

the liquidity trap can be found with the current 2% inflation target it is not unlikely that we will 

see slightly higher inflation targets in the future.  

This was the last chapter in part 4. In the next part, part 5, the benefits of the different proposals 

presented in part 4 will be examined and since different proposals have different benefits it will 

be shown how a combination of proposals might be the most efficient way of escaping a liquidity 

trap.  
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5 Discussion 

Now when we have walked through the different proposals for how to escape from a liquidity 

trap suggested in the literature it is time for an evaluation. In the beginning of part 3 we divided 

the proposals into two categories, whether a proposal tried to affect the yield curve or whether a 

proposal tried to affect inflation. Let us now expand that categorization by introducing a second 

parameter and differ between a proposal containing actions that has an effect through economic 

forces, as the portfolio balance effect, a proposal that is a mere promise that need to be believed 

to have effect, and a proposal that is a promise that can be verified by the market. We will then 

get a matrix like this: 

 
 Affect the yield curve Affect inflation expectations 

Action 
Open market operations in long-term bonds 

Tax on money to lower the zero bound 

Interventions in the foreign 

exchange market 

Verifiable 
promise 

Put a cap to long-term yields by promising 

to buy all bonds of a certain maturity at a 

predetermined price  

Introduce an exchange rate 

peg 

Promise 
Promise to keep short-term interest rates 

low even in the future 

Inflation target 

Price-level target 

This sort of division is good because it clarifies the actual properties of the proposal. Starting 

with proposal containing Action the upside is clearly that an action is real and is not dependent on 

gaining trust by the public. The downside, however, is that the economic force that the action 

works through, the portfolio balance effect, are probably small and therefore large interventions 

are necessary. However, since neither long-term bonds nor foreign bonds are risk-free assets the 

central bank is exposed to either interest rate risk or exchange rate risk and if the interventions 

required are large the risks become large as well.  
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Promises are good because their effect, if being believed, can be large at a low cost for the central 

bank. However, the apparent downside of promises is that they may not be believed. And a 

central bank that makes promises that the market do not believe may find its credibility also in 

other issues erode and will thereby become less effective in its deeds. Central banks are therefore 

unwilling to make promises that they fear the market may not believe.  

It is here the role of verifiable promises becomes interesting. A verifiable promise is more easily 

believed by the market because the market can test whether the central bank renege on its 

promise or not already today. If the central bank fulfils its promise today it gains credibility and 

the market will be more likely to belief that the central bank will fulfil its promise also tomorrow. 

However, unlike pure a Action proposal a verifiable promise is more efficient and do not require 

as large interventions or as large risks. As explained previously, a verifiable promise, as the 

exchange rate peg, is ultimately nothing else than a promise, or threat, to make such large 

interventions in the foreign exchange market that the portfolio balance effect will make the 

pegged exchange rate the equilibrium.  

5.1 Showing resolve 

So far it seems to suggest that the verifiable promises are to prefer. However, there are ways for 

the central bank to make the pure promises more trustworthy.  

5.1.1 Signalling effect 

The first way is the signalling effect encountered previously in part 3. All actions a central bank 

takes can be seen as signals to the market about its intended future actions, and any uncommon 

action from the central bank could in principle work as a signal that the central bank takes the 

situation seriously and are willing to do whatever it takes. However, it is important that the 

central bank aligns the signal used with its promise. For example if the central bank makes a 

promise about future inflation it is better to use purchases of foreign asset as signal than open 

market operations in long-term bonds. The reason is that the financial outcome of the central 

bank‟s purchase of foreign assets is directly related to the development of the domestic price 
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level while the financial outcome of purchases of long-term bonds are not directly dependent on 

the domestic price level
26

. On the other hand, if the central bank would like to gain trust for a 

promise of keeping future short-term interest rates low purchases of long-term bonds are perfect 

as a signal because the value of those bonds are directly linked to the market expectations about 

future short-term interest rate. This match between promise and signal is important for the 

chances to gain credibility for the promise.  

As discussed previously signals can be enhanced by using the central bank‟s balance sheet (see 

box 11). The logic was simple that the central bank cares about its independence combined with 

the fact that a negative, or too low own capital, makes the central bank dependent on additional 

funds from the government and thereby less independent.  

Box 11: Using the central bank’s balance sheet to enhance signals  

Denote the central bank‟s own capital A, and assume that at a future time T the central 

bank would like its own capital to be at least α. That is the central bank need 𝐴𝑇 ≥ α, 

otherwise it will need funds from the government. Now assume that at time 0 the central 

bank purchases foreign bonds whole value is positively dependent on the future domestic 

price level.  The central bank‟s own capital at time T, 𝐴𝑇 , now becomes a function of the 

domestic price level at time T, 𝑝𝑇 , such that 𝐴𝑇 = 𝑓 𝑝𝑇  . However, since the central 

bank needed 𝐴𝑇 ≥ α in order to keep its independence the future price level, 𝑝𝑇
′ , has a 

lower bound such that 𝐴𝑇 = 𝑓 𝑝𝑇
′  = α. A lower bound for the future price level also 

mean a lower bound for inflation and thus to keep its independence the central bank need 

to create a certain inflation until time T.   

5.1.2 Fiscal policy can give central banks a possibility to show resolve 

Fiscal policy can also be used to make a promise about monetary policy more trustworthy. The 

problem with a promise of high future inflation is that the market does not believe that a central 

                                                 

26
 Instead of purchases of foreign assets the central bank could purchase any real asset, such as stocks, land or 

inflation indexed bonds. The important point is that the nominal value of the asset should rise if inflation is induced.   
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bank that historically has not tolerated high inflation will tolerate high inflation in the future. 

Thus it is believed that the central bank will renege on its promise and lower inflation with 

contractionary monetary policy as soon as inflation increases. However, by expansionary fiscal 

policy aggregated demand can increase to the level where inflation takes off and an inflation 

avoiding central bank should raise interest rates above the zero boundary. If the central bank then 

continues to keep interest rates low and let inflation increase it demonstrates its intention of 

policy change and its promise of continuing inflation gain credibility. Temporary fiscal policy 

can thus give the central bank the opportunity to show that they are serious about allowing 

inflation in the future although the central bank has not allowed inflation historically. However, 

unlike the fiscal policy discussed in chapter 3.3 the fiscal expansion here is only temporary. The 

reason that this temporary fiscal expansion has permanent effects is that the public‟s expectations 

about future monetary policy do change due to the fact that the inflation target or the price-level 

target gains credibility. The fiscal expansion thus only helps the central bank to gain credibility 

but do not per se lift the economy out of the liquidity trap.  

5.2 Japan and the liquidity trap 

There are obviously alternative policy measures to take when neither fiscal policy nor normal 

monetary policy seems to have an effect. So how come Japan has been in a liquidity trap for so 

long if there are ways to escape?  

One reason is that many of the proposals are quite unorthodox forms of monetary policy and 

policy makers in general tend to be more cautious about introducing new policy than academics 

are to propose them. Another is the legal division where the Bank of Japan has authority in 

monetary policy but not in exchange rate interventions or fiscal policy, where authority resides at 

the national government. Even though cooperation between the different bodies of government 

could mitigate this problem of divided legal authority, that has yet to take place. Ironically one of 

the cornerstones of modern best-practice recommendations regarding monetary policy, the 

independence of the central bank, seems to at least partly be to blame for the lacking cooperation. 
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(Bernanke 1999) An underlying reason that central bankers has not been willingly to experiment 

more or that cooperation between the treasury department
27

 and the central bank has probably 

been the form of the economic slump. Because even if the slump has been prolonged it has not 

been extremely deep. Thus policy makers have not been put in a situation where they believe it 

can only be better and that every possible policy can be tested. Rather their decisions have been 

very cautious not to aggravate the situation. A last point to be made about Japan is that the too 

high real interest rate is not the only problem. Banks have been making a lot of bad loans and 

both banks and other firms may actually be insolvent. Thus even if raising inflation would help 

Japan out of the liquidity trap it would not cure all of its economical problems.
28

  

Since 2004 the Japanese economy started to grow a little bit faster again and the average growth 

in 2003-2007 was 2.3%, not so much worse than the OECD average of 2.9%. (OECD 2009) This 

was the result of an export boom mainly created by the large US import from Asian countries – 

Japan exported to US directly as well as to other Asian countries were Japanese products became 

components for products intended for the US market. (Krugman 2008)  

5.3 The current crisis and the liquidity trap 

Before going into the conclusion part of this thesis a short comment about the current financial 

crises and the liquidity trap shall be made.  As noted in the introduction central banks around the 

world has slashed interest rates dramatically and many central banks, as the Bank of England, 

ECB, and the Federal Reserve, has engaged in different forms of unorthodox monetary policy 

(Bernanke 2009; ECB 2009, Bank of England 2009). Does this mean that we are in a liquidity 

trap?  

Yes, to some extent it does. Using the definition of a liquidity trap as a situation where short-term 

interest rates are at or close to zero it clearly is the case. Taking US as an example one can see 

how the federal funds rate have been very close to zero in the last six months and how the 

                                                 

27
 In Japan abbreviated METI, for Ministry of Economics, Trade and Industry.  

28
 As noted in box 6 about the Japanese banking system as an alternative cause to the economic slump inflation 

would help banks and firms since it would raise the value of the asset side of the balance sheet more than the liability 

side since assets tend to be real and liabilities nominal.  
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increased monetary base have not transmitted into the general economy just as in Japan or during 

the Great Depression (see figure 14 and compare to figure 3 in box 6).  

Figure 14: Federal funds rate and monetary base vs. M2 in US 2008 -09  

   

However, other factors do not point to that the economy will be stuck in such a situation. For 

example are long-term bond rates still high indicating that the market do not expect interest rates 

to continue to be low (see figure 15) and future expectations about inflation rates are clearly 

positive, measured by the spread between real and nominal treasury bonds  (see figure 15).  

Moreover, the current crisis has been marked by the problems for short-term central bank rates to 

affect the short-term market interest rate due to problems in the credit mechanism. So even if the 

central banks‟ short-term interest rates have been lowered close to the zero boundary it is not the 

case that 𝑟 < 𝑖 − 𝜋 as was the main problem in a liquidity trap. The unorthodox methods used by 

central banks around the world has also been explicitly directed towards reducing the spread 

between central bank rates and market interest rates, therefore labelled credit easing, and are 

supposed to be temporary and abolished when the trust in the credit market has been restored. 

This is the reason that so far the market expects both future inflation and future higher interest 

rates making conventional monetary policy measures potent again. However, to say that the 

present prospect of a prolonged liquidity trap is unlikely does neither mean that it cannot happen 

nor that the unorthodox methods used by central banks are unnecessary. The market expectations 

about the economy is as good as they are partly because of the actions of central bankers and 

nothing says that those expectations cannot turn gloomier in the wake of worse than expected 

development of the economy.  
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Figure 15: 10-year government bond rates and expected inflation in the US  
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6 Conclusion 

So what are the optimal monetary policy measures in a liquidity trap? As being discussed it partly 

depends on the specific situation. A liquidity trap like that in the US today do not mean low 

inflation expectations or low long-term interest rates and proposals directed towards affecting the 

long-term interest rates, such as central bank purchases of long-term bonds, could thus be 

effective, while measures that raises inflation expectations, as an exchange rate peg or other large 

interventions in the foreign exchange market may be seen as a beggar-thy-neighbour policy as 

well as resulting in high costs of inflation. A situation like the Japanese ten years ago was very 

different in the sense that inflation expectations were low and so were long-term interest rates. 

Policy measures directed towards increasing inflation expectations should thereby be more 

effective than policy measures directed towards lowering already low long-term interest rates 

even further.  

Another situation dependent policy measure is the rule based inflation target or price-level target. 

Here it is important to gain credibility by meeting the target for some time and introducing such a 

target when already being in a liquidity trap might make it less powerful. Moreover, since with a 

target policy it is important that the target is optimal, or close to optimal, both in a situation out of 

and in a liquidity trap. Here the price-level target is to prefer to an inflation target since the price-

level target better combines the powerfulness of creating enough inflation expectations in a 

severe liquidity trap with a more modest inflation rate in good times making the cost of inflation 

lower.  

If a price-level target in this sense could be seen as the rule that best mimics optimal policy, both 

in and out of a liquidity trap, it still has the problem of credibility when being introduced by a 

central bank when the economy already is trapped. In such a situation verifiable policy rules, 

such as exchange rate interventions or open market operations in long-term bonds are to prefer (if 

the yield on long-term bonds are high enough for such interventions to make a difference). As 

discussed in part 5 the verifiable promises, as an exchange rate peg or an interest rate ceiling on 

long-term bonds, are preferable. The reason is that it combines the verifiability of actions with the 

effectiveness of promises in a good way.  
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A decision framework could thus look like this: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Putting the lessons from the liquidity trap in to a historical context it is interesting to note that 

economist that have been prominent in the debate about the liquidity trap and how to avoid it also 

in some cases are in positions to decide monetary policy. The most prominent example of this is 

Ben Bernanke, the chairman of the Federal Reserve in the US and referred to at several times in 

this thesis, but also others such as Lars E. O. Svensson, member of the board of the Swedish 

 
QUESTION 1 

Is the economy currently in a liquidity trap? 

NO 

Use policy measures directed towards 

inducing inflation expectations. Preferable 

combine the introduction of an outcome rule, 

such as a price-level target, with verifiable 

promises as an exchange rate peg if finding 

such a peg politically possible. Otherwise use 

fiscal policy expansion to increase demand 

and gain a possibility to show resolve 

concerning the new stance to inflation 

QUESTION 2 

Are inflation positive and the yield curve 

strongly upward sloping? 

YES 

Use policy measure directed towards 

lowering the long-term yields, preferable 

in the form of verifiable promises such 

as a ceiling on long-term interest rates 

 

NO 

Introduce an outcome rule, such as a price-

level target so to stand well prepared for 

future possible liquidity traps 

YES 

Proceed to question 2 
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Riksbank, are in positions were they not only theoretically discuss but also shape monetary policy 

in reality. What is interesting with this is that the monetary policy currently conducted around the 

world is without precedents in the sense that it is expansionary beyond what has been tried 

before. And no doubt is it the fear of deflation among those well known with the liquidity trap a 

driving force behind this expansionary monetary policy. The Bank of Japan never really showed 

a way to escape the liquidity trap and the fear of getting into such a state among those economist 

most familiar with the problem show both their lack of belief in the efficiency of the methods 

proposed and discussed in this thesis as well as the possible high costs for the economy of falling 

into such a trap. In this sense central bankers now belief they know how to tame inflation but are 

far from sure that they know how to turn deflation into inflation. So if the 70s taught central 

bankers to fear inflation while they during the 80s and 90s learned how to control inflation and 

the 00s taught central bankers to fear deflation while the 10s might learn them how to control a 

deflationary spiral and escape a liquidity trap. Such control would be beneficial since it would 

mean that central banks could choose an inflation target without the fear of being trapped in a 

liquidity trap when reaching the zero boundary.  
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