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Abstract 

 

The debate concerning central banks’ response to potential asset price bubbles initially 

referred to whether monetary policy should respond at a level over and above the one 

warranted by the objectives of inflation and output gap stability, trying to slow the growth of 

perceived asset price bubbles, so as to minimise the adverse effects when the latter burst (the 

‘lean-against-the-wind’ -LATW- view). Alternatively, it argued whether it should respond to 

declines in asset prices only after the bubble bursts (often termed as conventional or 

‘cleaning-up’ view), in order to stabilise both output and inflation. The article reviews the 

shift in the monetary policy literature addressing the above debate in the aftermath of the 

global financial crisis, and demonstrates that this shift has been in favour of the LATW view. 

In particular, we contend that the pre-crisis conventional view has incorporated elements of 

the opposing view, in that it addresses financial frictions in the models of the economy used 

for the design and conduct of monetary policy. In addition, even the LATW view has altered, 

in that it advocates further co-operation between monetary and macroprudential policies; the 

latter designed to promote and ensure financial stability. 

 

JEL Classification: E52, E58, E44 

Keywords: monetary policy, lean-against-the-wind, financial imbalances.  

 

1. Introduction 

The global financial crisis that surfaced in August 2007, to the surprise of most 

central bank practitioners and academics alike, led to a long and ongoing period of 

economic slack (termed as the ‘Great Recession’). The latter brought into question 

the consensus views regarding monetary policymaking, that had been shaped over 

almost three decades of overall successful central banking practice. The 

aforementioned success had been reflected in well-anchored private agents’ inflation 

expectations around pertinent central bank policy rates, the stabilization of inflation 

around the policy-relevant rate, and the attainment and maintenance of a sustainable 

rate of output growth in most major developed economies. That period has been 

proudly (and rightfully) termed the ‘Great Moderation’ (see e.g. Bernanke, 2004). 

Voices have been ignored which were pointing out, as early as the late 1990s, that 

such benign economic regimes may actually be feeding the roots to major financial 

and economic crises (for early accounts see e.g. Goodhart, 1995; Kent and Lowe, 
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1997; Shiratsuka, 1999, 2001). The latter is effected by masking the growth of 

financial imbalances, which may eventually produce immensely adverse economic 

effects.  

Such views have been reaffirmed and acquired credence at the outburst of the crisis, 

and, currently, stir the debate among both academic and central bank economists, on 

how monetary policy design and conduct should be altered in order to incorporate 

elements of such growth of financial imbalances and, in general, of risks to financial 

stability. It is worth noting, however, that when asset prices deviate from their 

fundamental levels, inappropriate investments may take place, which decrease the 

efficiency of the economy (see e.g. Dupor, 2005), and, in addition, the bursting of 

bubbles, as demonstrated in Kindleberger (1978, 2000) has been throughout history 

followed by sharp declines in economic activity. Japanese experience during the 

1990s demonstrated that subsequent asset-price collapses may be highly damaging to 

the economy. Therefore, there has been mutual agreement by both academics and 

central bank practitioners (even during the years of the ‘Great Moderation’) that 

monetary policy needs to be conducted in a way that counters the adverse 

consequences brought forward in the aftermath of the bursting of a bubble. Therefore, 

the current analysis does not address this issue
1
.  

Financial imbalances refer mainly to the presence of debt and capital stock overhangs 

(i.e. disequilibrium excess stock) (for an elaboration on their distinctive features and 

possible policy implications see e.g. Borio, 2012; Drehman et al., 2012)
2
, and are 

addressed by the relevant literature in a distinctive way from asset price 

misalignments from fundamental values (irrespective of how these fundamental 

values are defined and measured). In this way, as Mishkin (2011) asserts, “the case 

for leaning against financial market imbalances is far stronger than the case for 

leaning against asset-price bubbles” (Mishkin, 2011:80). Borio and Lowe (2002) 

make an early distinction in the following: “Booms and busts in asset prices, whether 

characterized as ‘bubbles’ or not, are just one of a richer set of symptoms. It is the 

combination (emphasis in the original) of these symptoms that matters. Other 

common signs include rapid credit growth, … rapid increases in asset prices and, in 

some cases, high levels of investment –rather than any one of these alone– .... These 

developments can, jointly, sow the seeds of future instability. As a result the financial 

cycle can amplify, and be amplified by, the business cycle” (Borio and Lowe, 

2002:1). They further distinguish the policy implications as follows: “For 

policymakers, therefore, the more relevant issue is not whether a ‘bubble’ exists in a 

given asset price, but rather what combination of events in the financial and real 

sectors exposes the financial system to a materially increased level of risk” (Borio 

and Lowe, 2002:11). Additionally, for example, White (2010) recently remarks that 

“a multi-period perspective, recognizing the procyclical interactions over time 

between the real sector and the financial sector, can improve polices directed to both 

crisis prevention and crisis management” (White, 2010:55). 

For the debate to hold it is essential that the risks to financial stability inherent in the 

financial system and the perceived trade-offs (with respect to monetary policy 

deviating the projected rule-based path) are substantial. However, as Borio and Lowe 

                                                           
1
 For an account of optimal monetary policy in the aftermath of a financial crisis, when lower rates 

reduce imminent default risk, see e.g. Farhi and Tirole (2012) and Diamond and Rajan (2012), that 

address the effect of ex-post interest-rate bail-outs on ex-ante risk-taking incentives.  
2
 However, as for example Borio (2012) admits, “there is no consensus on the definition of the 

financial cycle” (Borio, 2012:2), let alone on a definition of financial stability useful for policy-

making. 
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(2002) stress: “perceived trade-offs are themselves to a significant degree a function 

of what we think we know about the workings of the economy and the role of policy, 

… [this] determines views about the consequences of actions and of failures to act by 

the central bank, [and] such views change over time, in the light of evolving 

circumstances” (Borio and Lowe, 2002:26). The recent severe financial crisis and the 

consequent Great Recession are stark examples of such shift in attitude.  

The debate over whether and (if appropriate) how monetary policy should respond to 

an asset price boom has been actually generated by the recession following the U.S. 

stock-market boom during 1994-2000. As financial crises and economic contractions 

tended historically to follow periods of explosive asset-price growth not only in 

advanced economies but also in emerging market countries (see e.g. Kindleberger, 

1978, 2000; Mishkin, 1991, 1996), it is argued that monetary policy can restrain the 

adverse effects that financial instability may impose on the economy overall, just by 

attempting to defuse asset-price booms at a relatively early stage. A term often used 

to describe such pre-emptive design and conduct of monetary policy is ‘lean against 

the wind’ (henceforth LATW) after a 1956 remark from then Federal Reserve Board 

of Governors Chairman William McChesney Martin Jr. famously describing to the 

Congress the purpose of the Federal Reserve as “leaning against the winds of 

deflation or inflation, whichever way they are blowing”
3
.  

Apart from the uncontested view that asset prices offer to monetary policymakers 

(even partially) useful information in the short-term, theoretical and empirical 

research has not yet yielded solid widely accepted results as to whether they bear any 

strong link to the primary indicators of monetary policy (such as output gaps and 

inflation forecasts) (for a concise review see e.g. ECB, 2005). However, since asset 

prices constitute a central component in the monetary policy transmission 

mechanism, optimal monetary policy theory postulates that monetary policy responds 

to asset prices in order to obtain good outcomes in terms of output and inflation (see 

e.g. Mishkin, 2011:79-80 and references therein). Monetary policymakers tend to 

utilize vast amounts of information, which may at times be conflicting, as well as 

imprecise indicators, and, in addition, they reach decisions pertaining to inflation and 

economic growth prospects in real time without the benefit of hindsight.  

How likely it is that an eventual collapse in asset prices leads also to a 

macroeconomic decline, which will necessitate a monetary policy response, may 

depend on the underlying reasons of their appreciation. It has been proposed (see e.g. 

Bordo and Wheelock, 2004) that so long as booms in asset prices are justified by 

fundamental behaviour, such as the presence of realistic prospects for future earnings 

growth, they do not constitute any threat to the outlook for inflation or overall 

economic activity. On the contrary, if booming asset prices are evaluated to reflect 

irrational behaviour, such as excessive optimism about future economic prospects, 

they may threaten economic stability and, thus, warrant a monetary policy attempt to 

encourage market participants towards more realistic asset price valuations (Bordo 

and Wheelock, 2004:21).  

Therefore, as Mishkin (2011) highlights central banks’ response to potential asset 

price bubbles pertains to whether monetary policy should respond at a level over and 

above the one warranted by the objectives of inflation and output gap stability 

(Mishkin, 2011:80), and, thus, before the corresponding forecasts used as policy 

indicators are affected. Similarly, the debatable issue is whether monetary policy 

should try to hamper the growth of perceived asset price bubbles, so as to minimise 

                                                           
3
 Cited in http://www.federalreservehistory.org/People/DetailView/113. 
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the adverse effects when the latter burst. The alternative aspect of the debate, the 

conventional view (often termed as ‘cleaning up’), has, thus, been whether monetary 

policy should just correspondingly respond to declines in asset prices only after the 

bubble bursts, in order to stabilise both output and inflation. From these two opposing 

views the debate has often been termed as the “lean versus clean” debate.  

The current article reviews the shift in the monetary policy literature in the aftermath 

of the global financial crisis, and demonstrates that this shift in the literature 

addressing the “lean versus clean” debate has been in favour of the LATW view. In 

particular, we contend that the pre-crisis conventional view has in fact incorporated 

elements of the opposing view in that it, eventually, addresses financial frictions in 

the models of the economy used for monetary policy. It is worth noting that most 

models of the New Keynesian Dynamic Stochastic General Equilibrium (DSGE) 

paradigm, that had been widely used by central banks in most developed economies, 

did not incorporate elements pertaining to frictions in the operation of the financial 

sector (from either the borrower’s or the lender’s side) and its interaction with the real 

sector (through, for example, alternative channels of the monetary transmission 

mechanism). In addition, even the LATW view has been altered in the aftermath of 

the crisis, in that it advocates the merits of further co-operation between monetary 

and macroprudential policies; the latter designed to promote and ensure financial 

stability. The underlying reason behind such co-operation is the presence of complex 

interactions between monetary and macroprudential policies (for a concise account 

see e.g. Dunstan, 2014) and the potential for material spill-over effects between them. 

Therefore, the following section summarises the main highlights of the debate before 

the crisis, while section 3 distinguishes how these points have been reaffirmed, after 

the crisis. Section 4 concludes.  

 

2. The Debate before the Global Financial Crisis: An Overview 

According to the conventional approach
4
 a reaction of monetary policy to asset-price 

misalignments is justified only when the latter are known to provide useful 

information about the future course of inflation. In particular, the view contends that 

so long as monetary policy maintains price stability, it promotes financial stability as 

well (see, for example, Schwartz, 1995; and Bordo, Dueker, and Wheelock, 2002, 

2003). This view holds that financial crises (or simply “financial imbalances”) need 

to be tackled by lender-of-last-resort practices or regulatory policies (as in Schwartz, 

2002)
5
. Bernanke and Gertler (1999) express this view in the following concise way: 

“The inflation targeting approach dictates that central banks should adjust monetary 

policy actively and pre-emptively to offset incipient inflationary and deflationary 

pressures. Importantly, for present purposes, it also implies that policy should not 

respond to changes in asset prices, except insofar as they signal changes in expected 

inflation” [emphasis is in the original] (Bernanke and Gertler, 1999:78).  

The conventional approach, however, had been (at least partially) criticised by 

several economists during the years prior to the crisis. For example, according to 

                                                           
4
 Sometimes, also, referred to as the ‘Greenspan doctrine’, from then Chairman of the Federal Reserve 

Board Alan Greenspan, who fervently advocated this view that monetary policy should just ‘clean up’ 

after asset price bubbles burst, rather than leaning against their potential growth (see e.g. Greenspan, 

2002). Similar views are shared in e.g. Mishkin (2001a,b, 2007) and Kohn (2006). 
5
 This approach has been famously supported by Bernanke and Gertler (1999), (2001) in the context of 

a Taylor rule, as well as, among others, in Schinasi and Hargraves (1993), Bullard and Schaling 

(2002), and White (2004). 
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Smets (1997), in the presence of ‘irrational exuberance’ in the financial markets, a 

monetary policy tightening is actually optimal. In a similar manner, Cecchetti et al. 

(2000) suggest a monetary policy reaction to asset-price misalignments. However, 

Bernanke and Gertler (2001) doubt whether policymakers are in fact capable of 

reliable judgement of whether asset price movements reflect “irrational exuberance” 

or that the possibility of a collapse in asset prices is substantial and imminent
6
. 

Nevertheless, Cecchetti et al. (2000) employ simulations of the model used in 

Bernanke and Gertler (2001). In contrast to the latter, however, the results in 

Cecchetti et al. (2000) strongly support the inclusion of stock prices in the central 

bank’s policy rule.  

Conversely, Bordo and Jeanne (2002a,b) are in favour of a monetary policy reaction 

to asset price booms, as they view that pre-emptive actions so as to contain asset-

price misalignments, in fact, provide insurance against the high economy-wide costs 

of lost output in the event of the bubble bursting. They argue that policymakers must 

try to defuse asset-price booms either when there is a high risk of a bust (and the 

consequences it may bring considerably damaging to the economy) or when the cost 

of such an attempt is estimated to be low in terms of foregone output. They point-out 

that the more optimistic investors get, the higher the risk of a market-sentiment 

reversal becomes. However, a higher cost is attached to monetary policy actions of 

‘leaning against the wind of investor optimism’. Therefore, they contend that 

monetary policymakers need to evaluate not only the probability of a crisis occurring, 

but also the extent to which monetary policy is capable of reducing this probability. 

Greenspan (1996) famously saw a conundrum in the attempts of monetary 

policymakers to defuse an asset-price boom. He argued that the likelihood of stock-

market booms occurring is relatively high in low inflation environments:  

“…We have a very great difficulty in monetary policy when we confront 

stock market bubbles... it is not obvious to me that there is a simple set of 

monetary policy solutions that deflate the bubble.” (Federal Open Market 

Committee meeting transcript, 24
th

 September, 1996:30-31). 

Bordo and Wheelock (2004) survey US stock-market booms and find that “booms do 

not occur in the absence of increases in real economic growth and perhaps 

productivity growth” (Bordo and Wheelock, 2004:41)
7
. They argue that “although 

one can offer plausible theoretical arguments for responding proactively to an asset 

price boom”, as their survey suggests, “policymakers should be cautious about 

attempting to deflate asset prices without strong evidence that a collapse of asset 

prices would have severe macroeconomic costs” (Bordo and Wheelock, 2004:41). 

Nevertheless, any attempt to evaluate the appropriate monetary policy response to 

asset price bubbles should not fail to consider primarily the explicit objectives of 

monetary policy (stabilising inflation and economic activity), and its ultimate aim to 

promote public welfare by fostering economic prosperity. As Mishkin (2008) 

remarks, since asset price movements lead to macroeconomic fluctuations affecting 

prices and employment, the monetary authorities are bound to be concerned. It is also 

                                                           
6
 Nevertheless, on this account, e.g. Cecchetti (2003) argues that the task of identifying promptly and 

accurately asset-price misalignments is not more challenging than other elements of policy-design, 

such as potential output (for the shortcomings and the challenge of accurately defining the non-

accelerating inflation rate of unemployment –NAIRU– and in general measuring the output gap see 

e.g. McCallum, 2001; Ball and Mankiw, 2002; Orphanides and Williams, 2004; and Orphanides and 

van Norden, 2004). 
7
 Their analysis, however, does not support the proposition that excessive money or credit growth 

leads to a boom in asset prices. 
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considered that if monetary policy manages to give a fitting and prompt response to 

the asset-price misalignments under consideration, the adverse macroeconomic 

consequences of the latter will be neither severe, nor long-lasting (Mishkin, 2008:2). 

Issing (2003), however, points out that the very choice of the monetary policy 

strategy imposes a considerable influence on the stability of the financial system. He 

argues that if the primary objective of the central bank is to maintain price stability 

over the medium-term, then to pursue an inflation-targeting strategy with respect to a 

forecast of inflation spanning over one or two years may not be the optimal policy 

strategy at all times. He views that in a limited-horizon inflation forecast overall costs 

(that in terms of the central bank most commonly used tend to be future deflation that 

succeeds a financial crisis) may not receive the appropriate weight (see also Borio, 

2005, for further discussion on this point). Optimal monetary policy should, at times, 

under considerable strains in the financial system, accept deviations from the desired 

inflation rate over shorter periods so as to preserve price stability over the medium to 

long run (Issing, 2003:17). Rajan (2005) also warned that price stability may not 

suffice to foster financial stability and that a central bank’s leaning against emerging 

financial imbalances is warranted.  

Following the above line of argument and serving to the analysis as an example, 

Issing (2003) also expresses the robustness of the ECB stability-oriented two-pillar 

monetary policy strategy over inflation (forecast) targeting. He stresses that 

“explicitly focusing on monetary and credit developments in order to form a 

judgment on consumer price inflation in the medium to long run, forces the ECB to 

take a sufficiently forward-looking perspective…. This longer perspective highlights 

risks to price stability stemming from financial imbalances,… [and, thus,] the optimal 

price stability-oriented policy reaction based on monetary and credit developments is 

likely to diminish financial imbalances” (Issing, 2003, p.17). The pre-emptive role of 

the first pillar of the ECB monetary policy strategy is also identified by Borio, 

English and Filardo (2003), who argue that: “…policy frameworks in which 

monetary aggregates still play a prominent role can more naturally accommodate 

policies aimed at addressing the build-up of financial imbalances… Pillar I in the 

ECB strategy is rationalised precisely in terms of providing better signals about 

inflationary pressures beyond short horizons, complementing the assessment of more 

near-term inflation pressures based largely on real-side indicators under Pillar II” 

(Borio et al., 2003:43).  

Therefore, it remained debatable whether monetary policy should react directly to 

asset prices or, even, if asset prices need to appear in some form in a reaction function 

a central bank uses as a guide for monetary policy. Trichet (2003) suggests that “we 

should remain cautious about it, perhaps because it would be like opening Pandora’s 

Box if we started setting our key policy rates according to asset price changes” 

(Trichet, 2003:16). He argues that extreme caution needs to be exercised by monetary 

policymakers on this issue since it is considerably difficult both to assess asset price 

valuations and mostly to determine and measure fundamental asset-price values, 

which he views as highly hypothetical (Trichet, 2003:16). Furthermore, Bernanke 

(2002) points out that when the monetary authorities are not confident in their 

estimations about both the presence of a bubble and its amplitude, the monetary 

policy actions aiming to affect asset price developments may lead to a misallocation 

of resources. Nevertheless, Trichet (2003) stresses that a crucial issue is whether the 

central bank’s stance should be different in a reversal of expectations due, for 

example, to a reassessment of expected profitability asset prices decline, in the effort 

to foster monetary and financial stability (Trichet, 2003:17).  
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Also, Mishkin (2008) argues that actions aiming to ‘prick’ an asset-price bubble 

should better be avoided for (at least) three reasons. Initially, because he accepts that 

it is difficult to identify asset price bubbles accurately and promptly, and secondly, 

because he contends that even if this is not the case, still the effect that interest-rate 

policy can impose on asset price bubbles is highly uncertain. He stresses that 

tightening interest-rate policy may prove considerably ineffective in its effort to 

restrain the bubble, since “market participants expect such high rates of return from 

buying bubble-driven assets”
8
 (Mishkin, 2008:2). Since he views bubbles as 

“departures from normal behaviour” he accepts that “it is unrealistic to expect that the 

usual tools of monetary policy will be effective in abnormal conditions” (Mishkin, 

2008:2). Furthermore, he points out that since asset prices span over a large spectrum 

of assets trading in the relevant markets, and since in a single period a bubble may be 

present only in a segment of those assets, monetary policy actions may prove to be “a 

very blunt instrument in such a case, as such actions would be likely to affect asset 

prices in general, rather than solely those in a bubble”
9
 (Mishkin, 2008:3). Finally, 

Bernanke, Gertler, and Gilchrist (1999), Bernanke and Gertler (2001) and Gruen, 

Plumb, and Stone (2005) support the above view that monetary policy should not 

attempt to defuse asset price bubbles and only respond to changes in the prospects for 

inflation and aggregate demand, as it is thought to lead to superior results even in the 

event of a bubble.  

Borio and Lowe (2003) form an index of imbalances based on a credit gap (defined 

as credit growth deviations from trend), an equity price gap, and an output gap aiming 

to identify incipient declines in asset prices, which may create significant real output 

losses. They argue in favour of the use of such an index as a guide for proactive 

monetary policy action. A similar index is used for the US during the 1920s by 

Eichengreen and Mitchener (2004), who show that it provides explanations of the 

severity of the Great Depression. They reach the conclusion that asset prices provide 

useful information and that individual as well as aggregate asset prices should be 

used as a tool for conducting monetary policy. According to Filardo (2003), however, 

the suggestions in Borio and Lowe (2003), that a LATW approach to policymaking 

may be the best policy, need further empirical research into robustness of their policy 

recommendations under alternative economic environments
10

. In addition, Filardo 

(2003) suggests that further investigation into bank regulation may uncover some 

unintended adverse consequences of some of the policy recommendations given by 

Borio and Lowe (2003). Hence, according to Filardo (2003) in this case, a LATW 

policy may have the opposite effect on financial stability than policymakers would 

expect (Filardo, 2003:296). 

Detken and Smets (2004) study financial, real and monetary policy developments 

during asset price booms examining 38 boom periods in 18 OECD countries since the 

1970s. Their results reinforce the findings of Borio and Lowe (2003) referring to the 

build-up of large real, financial and monetary imbalances, which may constitute a 

good indicator of potential financial and macroeconomic instability. However, they 

do not provide an answer to whether ‘pre-emptive’ LATW monetary policy 

                                                           
8
 Greenspan (2002) also further discusses this point.  

9
 An additional reason proposed has been that many crashes of asset prices which have become 

associated with asset price bubbles have had very limited effects on the economy (see the propositions 

of Mishkin and White, 2003). 
10

 However, according to Filardo (2003), Borio and Lowe (2003) “paint a picture of a very risky policy 

environment where financial instability is omnipresent and a natural consequence of economic 

success” (Filardo, 2003:295) and he recognises that this view reflects a long tradition in 

macroeconomics, as e.g. in Minsky (1982). 
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tightening may be successful in preventing or alleviating subsequent asset price 

collapses without imposing a considerably high cost. Nevertheless, Filardo (2003) 

suggests that policymakers should be sceptical about reacting to asset price 

movements that look like bubbles (Filardo, 2003:294).  

Even though asset prices are considered to convey useful information for monetary 

policy makers in the short term, it is still debated whether asset prices have any 

significant relationship to the primary indicators for monetary policymakers. 

Cecchetti et al. (2000) examine the potential usefulness of a monetary policy reaction 

to changes in asset prices generalising the seminal analysis in Poole (1970), which 

indicates that LATW of interest-rate changes is useful when disturbances originate in 

the money market. In the case, for example, of a rise in equity prices due to positive 

productivity shocks, they suggest that LATW of the asset price changes is 

recommended. They contend that monetary policy should automatically react to asset 

price changes, but point out the importance of separate evaluation of each situation 

before the relevant actions are undertaken.  

Cecchetti et al. (2000) also use the insights of Kent and Lowe (1997) that build a 

dynamic model, which explicitly qualifies for misalignments in asset prices, in order 

to demonstrate that asset price misalignments should be taken into account in the 

normal course of determining monetary policy, due to the impact they impose on 

expected inflation, and due to their potential of creating unnecessarily large business 

cycle fluctuations. Their conclusions are further confirmed by the results in the 

simulations presented by Ceccheti et al. (2003). Although monetary policy actions 

may, under certain circumstances, be effective in affecting asset prices, they stress 

that such policy actions are considerably difficult to apply. They, thus, reach the 

conclusion that a mechanical monetary policy response to all asset price changes can 

eventually give rise to outcomes that are worse than those created when there is no 

response at all. They further draw attention to certain factors that may weaken the 

effectiveness of monetary policy responses, like the role of the banking sector, the 

resilience of the financial system, and the openness of the economy. This issue 

corresponds to the post-crisis view shared by several LATW pre-crisis proponents 

that a co-operation between monetary and macroprudential policies may be beneficial 

to the implementation of both policies. 

Given the universal agreement that monetary policy should respond to asset prices if 

they do contain such information, the operative question for debate is what to do if 

asset prices do not contain such information. The view expressed in Goodfriend 

(2003) is that if asset prices do not contain incremental information about the 

macroeconomic goals of monetary policy, the central bank should ignore them. 

However, because the central bank cares about the consequences of asset prices for 

the financial markets, it is generally argued that it should take asset price movements 

into account even if they do not directly contain incremental information about the 

macroeconomic goals of monetary policy
11

. Making reference to the damaging 

potential implications for the financial markets liquidity, Greenspan (1999) gives a 

logical explanation for why the central bank would plausibly react to asset prices 

even if they did not bear information that is directly useful for predicting future 

outcomes of the macroeconomic goals of monetary policy. 

                                                           
11

 Greenspan (1999), for example, has argued, “ … that there is a form of asymmetry in response to 

asset rises and asset declines … Central banks do not respond to gradually declining asset prices … to 

gradually rising asset prices … but to sharply reduced asset prices, which will create a seizing up of 

liquidity in the system” (Greenspan, 1999:143). 
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Cecchetti et al. (2003) give an entirely different reasoning from Greenspan (1999) to 

the same answer that the central bank should react to asset prices even if they do not 

contain incremental information about the macroeconomic goals of monetary policy. 

Their main argument is that central banks should respond to asset prices since they 

contain information about macroeconomic goals that a central bank has, and indeed 

ought to have, but either cannot or will not publicly admit to have. 

According to Friedman (2003), Cecchetti et al. (2003) focus on “medium-run 

macroeconomic stability”, in other words, on the second moment of real economic 

outcomes. Medium-run macroeconomic stability, as defined in the latter, is accepted 

by Filardo (2003) as a plausible enough goal for monetary policy to pursue, 

presumably alongside the goal of low and stable price inflation. If asset prices 

provide useful information to the best available forecast of prospects for such 

medium-run macroeconomic stability, Filardo (2003) wonders why this is not simply 

a specific case of the general proposition on which everybody already agrees. He 

contends that the answer lies in the fact that Cecchetti et al. (2003) take as given (and, 

in fact, applaud) the monetary policymaking framework of “inflation targeting” 

(Friedman, 2003:460). 

Thus, economists generally advocate an aggressive monetary policy response to the 

contractionary effects generated by sharp declines in asset prices, especially if 

deflation risk becomes significantly high. Posen (2003), for example, clearly states 

the above, even though he also highlights that fiscal policy should be utilised in 

addition to monetary policy, and policymakers need identify any form of fragility in 

the financial and corporate sectors.  

We must add, however, that, even though, as Richards (2003) recognises, a few years 

prior to the year of (pertinent) publication opinions were rather polarised on the 

problem of devising an appropriate monetary policy response to the development of 

an asset-price boom, as he also stresses “the debate has shifted towards the middle 

ground”, arguing that “monetary policy should not aggressively attempt to burst 

perceived asset-price bubbles, but should take account of asset-price fluctuations, to 

the extent that they provide information about the shocks affecting the economy, or 

have possible implications for output and inflation in the medium term, beyond the 

usual inflation-targeting horizon” (Richards, 2003:3). This implies that an inflation-

targeting framework for the conduct of monetary policy needs to be exercised with 

greater flexibility. Earlier evidence on this argument is found in Ball (1997). 

Furthermore, Gruen et al. (2005) suggest that a central bank’s tightening of interest 

rates may cause a bubble to burst more severely, and, thus, increase the potential 

detrimental effects to the economy. They provide further evidence to support the 

view expressed in Bean (2004) that monetary policy cannot make a ‘single automatic 

response’ to asset-price developments. They, yet, reach the conclusion that the 

appropriate monetary policy relies heavily on the policymakers’ judgment, as under 

certain circumstances the central bank should better “lean against the bubble”, while 

under others this policy response would be counterproductive. They, finally, point out 

that, given the information available, it may be difficult to distinguish in real time 

which of the above is the case. In response to the latter argument, Barrett et al. (2008) 

prove in a theoretical model stressing the strategic interaction between the financial 

sector and the monetary policy authorities, that a rule-based LATW monetary policy 

yields better results than its discretionary equivalent. These are in terms of better 

control over inflation, anchored inflation expectations and increased incentives to the 

financial sector to impose more prudence on its operation. Additionally, Farooq-

Akram et al. (2007) in a flexible inflation-targeting monetary policy regime (in the 
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lines of e.g. Svensson, 1999), give support to the LATW view that generally warrants 

a longer target horizon for inflation.  

Cecchetti (2003) argues more fervently in favour of monetary policy reacting to 

asset-price misalignments so as to counter potential instability, yet exercising caution. 

The results in Cecchetti (2003) show that the officials at the U.S. Federal Reserve had 

been more concerned in their discussions with asset prices when valuations were 

increasing during the 1990s, and discussing a possible adjustment of policy in order 

to “lean against the bubble”. Contrasting the results to his analysis to Federal Reserve 

officials’ public statements, Cecchetti (2003) concludes that not enough evidence has 

been given that monetary policy can be used to defuse bubbles and limit the 

destructive consequences when they burst. For example, Greenspan (2002) concluded 

that “it seems reasonable to generalize from our recent experience that no low-risk, 

low-cost, incremental monetary tightening exists that can reliably deflate a bubble. 

But is there some policy that can at least limit the size of the bubble and, hence, its 

destructive fallout? From the evidence to date, the answer appears to be no” 

(Greenspan, 2002:5). 

In addition, despite the useful role asset prices may have as a guide to monetary 

policy, Mussa (2003) raises the question of how this can be explained to the public. 

He even questions “why … central bankers generally appear so reluctant to admit that 

the behaviour of asset prices might influence their decisions about monetary policy 

when many (but not all) outside analysts of monetary policy suggest that there should 

be such an influence” (Mussa, 2003:49). He argues that part of the answer lies in the 

fact that while consumer-price inflation is generally unpopular, asset price inflation is 

much appreciated by those who own the assets. He notes that a central bank that 

proclaims an effort to depress asset prices makes few friends and many enemies (see 

Orphanides, 2014, for a more detailed exposition of the argument). Thus, aside from 

the legitimate substantive reasons to treat seemingly anomalous asset-price declines 

and asset-price increases somewhat asymmetrically, there are significant public-

relations reasons why a central bank might want to explain these actions in somewhat 

different terms. Indeed, as Mussa (2003) remarks, even an independent central bank 

needs to be politically responsible through some mechanism, and it needs to maintain 

public support of its general policy behaviour, if not necessarily for every individual 

policy action (Mussa, 2003:50). 

In favour to the conventional approach, Giavazzi and Mishkin (2006) assert that a 

focus of monetary policymakers to asset prices may clash with central bank 

accountability issues and, eventually, lead to public confusion with respect to the 

objectives of such a policy. They provide as an example, the public and market 

participants’ confusion and overall loss of confidence to the monetary policymaker in 

Sweden stemming by Swedish central bank’s statements on house prices in the years 

2005-2006 (Giavazzi and Mishkin, 2006:53, 71-73). It is worth noting additionally, 

that Sweden’s experience of high and rising household indebtedness in a low-interest-

rate regime and the Riksbank’s response of tighter monetary policy levels, than if 

based solely on a price stability objective, has received additional criticism (see e.g. 

Ekholm, 2014) pointing out the costs of the resulting sustained period of below target 

mid-point inflation and higher unemployment.  

To sum up, the inability to identify asset price bubbles ex ante should be sufficient 

reason for policymakers to be cautious about taking pre-emptive actions to deflate an 

asset-price bubble and, according to Krozner (2003), while the inability to identify 

asset price bubbles ex post not only reinforces this cautious approach but also “should 

cause policymakers to take pause about whether the rhetoric of asset-price bubbles is 
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a useful concept for policy discussions” (Krozner, 2003:7). In order to answer the 

question of what other policies should the policymakers pursue in the light of the 

above inability to deflate a bubble, one should delve into the source of an asset price 

bubble, namely the mispricing of assets. A policy implication is that better 

information, easily accessible to all investors makes bubbles more difficult to form 

and to be sustained. He notes that “when a price seems to outstrip fundamentals, 

investors logically ask whether it is a bubble or whether they do not have access to 

important information about fundamentals, [therefore] it is important that information 

is available not only to selected individuals, but to the general public”
12

 (Kroszner, 

2003:8).  

Irrespective of dissenting voices mainly expressed from academic economists, the 

conventional view had been strongly advocated by Federal Reserve officials and the 

central banking world, in general, before the crisis. Yet, for example, Mervyn King, 

while serving as the Governor of the Bank of England, even though he did not 

advocate LATW, he did suggest that to prevent a build-up of financial imbalances a 

central bank might extend the horizon over which inflation is brought back to target 

(see e.g. King 2004a,b). Additionally, European Central Bank and other central 

banks’ officials similarly suggested that if an asset boom or bust occurs, a longer 

period than the usual one to two years might be required to assess whether the price 

stability goal is being met (see e.g. Issing, 2003a,b; Stevens, 2004; Selody and 

Wilkins, 2004; Trichet, 2005; Bank of Canada, 2006; Rosenberg, 2006; Papademos, 

2008; Stark, 2009; Trichet, 2009).  

Thus, before the global financial crisis both monetary policymakers and academic 

and central bank economists seemed to share the opinion that monetary authorities 

should concentrate on price stability while also aiming to stabilize employment and 

resource utilization. Indeed since the end of the inflation episodes of the 1970s and 

1980s the focus of most central banks remained in macroeconomic stabilization. 

Nevertheless, the global financial crisis altered the context on which central banks 

operate and urged monetary policymakers to consider the implications of their policy 

decisions on the stability of financial markets. 

 

3. The Post-Crisis Shift in the Literature 

The unexpectedly acute adverse consequences of the global financial crisis and the 

inability of monetary authorities in most affected economies to contain them in a 

timely manner, called for a thorough reassessment of the macroeconomic policy 

framework that has proven successful during the Great Moderation years. This has 

been, mainly, demonstrated by incorporating explicit (and transparently articulated) 

financial stability considerations in the conduct of monetary policy in most developed 

economies. It also shed light to the workings and merits of macroprudential policies 

(that incorporate a system-wide approach to ensuring financial stability – see e.g. 

Galati and Moessner, 2011, for a review) and the necessity of their implementation, 

in addition to microprudential policies passed over in most developed economies 

before the crisis so as to ensure a financial institution-based approach to safe-

guarding the stability of the financial system. This shift in attitude, right at the onset 

                                                           
12

 Krozner (2003) notes that academic work suggests particular avenues through which public 

information can prevent bubbles from forming as for example, Allen and Gale (2003) building on their 

earlier work identify the agency relationship as a key transmission mechanism in the formation of 

bubbles. He remarks that the agency problem arises from an asymmetry of information (Krozner, 

2003:8). 
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of the crisis, has been based in a de facto realization that an effort to ensure the 

soundness and safety of individual financial institutions may at times not suffice to 

guarantee the stability of the whole financial system. Macroprudential policy 

objectives are the reduction of potentially adverse asset and credit-boom effects, as 

well as an increase in the scope for banks to continue lending following a period of 

financial stress. Early contributions constitute e.g. Crockett (2000), Borio (2003) and 

Knight (2006), yet it is worth noting that in New Zealand, for example, prudential 

policies have had a strong system-wide focus even before the crisis (see e.g. Dunstan, 

2014).  

It is contended in the current research that, in the aftermath of the global financial 

crisis, a shift in the literature addressing the “lean versus clean” debate has been in 

favour to the LATW view. In particular, one may distinguish that the pre-crisis 

conventional view has in fact incorporated elements of the opposing view in that it, 

eventually, addresses several aspects of financial frictions in the models of the 

economy used for monetary policy. Additionally, the LATW view has also been 

altered, in that it advocates the merits of further co-operation between monetary and 

macroprudential policies due to, apparently, the presence of complex interactions 

between the implementation of each policy and an inherent potential for material 

spill-over effects between them. 

Since monetary policy during the last thirty years is, in essence, interest-rate policy 

one could distinguish an inherent interdependence between a monetary policymaker’s 

decision making process and the corresponding financial sector participants’ strategy 

choices. Therefore, the operational definition of a LATW monetary policy may not 

suffice only to include financial frictions in the models of the economy (used by the 

central banks), but by thoroughly and/or thoughtfully ameliorating, in light of the 

recent developments after the global financial crisis, the models explaining the 

monetary transmission mechanism and the changes of the later at times of a crisis or 

during the build-up of a bubble. Yet, the above still remains a challenge for future 

research.  

 

 

3.1 Modelling the Monetary Transmission Mechanism 

 
The global financial crisis shed light to the shortcomings of modern macroeconomic 

analysis with respect to the inability to adequately model the role of financial 

intermediaries as key factors in the workings of the monetary transmission 

mechanism. Regarding the effectiveness and efficiency of monetary policy and, in 

essence, the ways through which the latter influences the real economy (i.e. what is 

termed as the monetary transmission mechanism), alternative models of the broad 

credit channel highlight the role of financial frictions stemming from the behaviour of 

the borrowers. A variety of surveys and overviews of the credit channel (and the 

other main channels used in conventional macroeconomic analysis) is available, see 

eg. Gertler (1988), Bernanke (1993), Ramey (1993), Gertler and Gilchrist (1993), 

Kashyap and Stein (1994), Bernanke and Gertler (1995), Cecchetti (1995), Hubbard 

(1995). Similarly e.g. Bernanke, Gertler and Gilchrist (1996) and Kashyap and Stein 

(1997) give surveys of this channel and provide relevant empirical results for the 

United States. The pre-crisis consensus was based in the theoretical propositions of 

models that consider variants of financial frictions only on the borrowers’ side of the 

credit markets (see eg. Bernanke and Gertler, 2000, 2001; Filardo, 2000; Ceccheti et 

al., 2000; Batini and Nelson, 2000; Gilchrist and Leahy, 2002; and Iacoviello, 2005). 
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Credit-supply effects stemming from the incentives facing the intermediaries 

themselves where in effect ignored. 

In the aftermath of the crisis, however, three additional monetary transmission 

channels (not new in concept, but literally ignored by relevant research) have been 

identified. These are thought to raise the effectiveness of monetary policy during 

financial boom periods and, according to e.g. Detken et al. (2010) relate to (a) risk-

taking behaviour, which highlights how at times of economic expansion and low 

interest rates monetary policy can lead to the creation of vulnerabilities via an 

endogenous increase in risk-taking (for early accounts see e.g. Borio and Zhu, 2008; 

and Adrian and Shin, 2008), (b) the signalling effects of monetary policy, that as in 

eg. Hoerova et al. (2009), potentially small increases in the policy rate (effectively 

conveying monetary policy information) could have large effects on investment 

behaviour via efficient investment and better coordination among investors and (c) 

the breaking of herding behaviour, as in e.g. Loisel et al. (2012) who find (in a model 

where investors observe decisions of other entrepreneurs) that raising policy rates 

may be effective in affecting entrepreneurs’ cost of resources, thus stopping herding 

behaviour and persuading investors to base decisions on their own information set. 

Empirical evidence that confirms the existence of the risk-taking channel is provided 

by e.g. Jimenez et al. (2007), which find that riskier loans tend to be issued in a 

period of low interest rates, while the other two channels remain to be tested 

empirical by future research (mainly because few central banks have actually 

implemented policies akin to LATW in the past). Nevertheless, as Adrian and Liang 

(2014) remark, the growing research advancing a risk-taking channel of monetary 

policy, in addition to the inherent interdependence of monetary and macroprudential 

transmission channels, calls for greater central bank consideration of the effects on 

both financial conditions and financial stability when setting monetary policy, 

reaffirming, thus, postulates of the LATW view. 

A further challenge, as in e.g. Smets (2014), referring both to theoretical and 

empirical research, stresses the balance-sheet aspect in the monetary transmission 

mechanism and calls for a combination of the buildup of vulnerabilities on the asset 

side with those on the liability side. He recognizes that a focus on credit and asset 

prices by the growing relevant literature ignores the important link with increasing 

fragility stemming from a shortening and much more complex liability side (Smets, 

2014:287). Furthermore, he recognizes that the effectiveness of the standard 

monetary policy instrument in, first, containing the growth of financial imbalances 

and, second, affecting the risk-taking capacity of financial intermediaries, will 

eventually result in whether monetary policy should take an active, preventive role in 

maintaining financial stability
13

. Adrian and Shin (2008, 2009), for example, address 

the view that relatively small changes in short-term interest rates may result in a large 

impact on financial intermediaries’ risk-taking, and argue in favor of a key role for 

the short-term interest rate. Following Rajan (2005) (where an institutional factor 

driven search-for-yield leads some fund managers to seek higher risk to maintain 

yields after rates on safer assets decline) and Borio and Zhu (2008) (where riskier 

                                                           
13

 Similar to the propositions in Assemacher-Weche and Gerlach (2010), also Detken et al. (2010) 

point out that due to the ‘Lucas critique’ (see footnote No. 20 for a definition) one cannot defend any 

empirical evidence seemingly supporting the argument that LATW monetary policy is too blunt an 

instrument (since the negative effects to the real economy are of a greater magnitude than the effects 

on asset prices). They thus contend that “only in a policy regime in which the principle of LATW has 

explicitly been adopted could a test be conducted regarding the effectiveness of the signalling and 

herd-breaking channels” (Detken et al., 2010:322). 
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profiles stem from valuation effects, such as collateral which gains value from 

expansive policy)
14

 an increasing number of papers have both theoretically and 

empirically investigated the link between the monetary policy stance and the risk-

taking behavior of banks and other investors
15

. Holmström and Tirole (1998) give a 

seminal account of the impact of liquidity injection and De Nicolò et al. (2010) a 

survey; see also Smets (2014:282), for an account of some of the evidence for the 

euro area related to the question of whether monetary policy was too loose in the 

most recent boom and has, thus, contributed to the building-up of imbalances.  

 

3.2 The Conventional View Revisited 

The post-crisis reevaluation of monetary policy frameworks focused primarily on 

maintaining price stability, since it has been proven that price stability does not 

suffice to guarantee financial stability and the crisis gave ample evidence that lack of 

financial stability can also have large negative feedback effects on price stability (see 

e.g. Smagi, 2009; Blanchard et al., 2010; Mishkin, 2011; Eichengreen et al. 2011; 

Baldwin and Reichlin, 2013; and Smets, 2014). 

As noted above, conventional scepticism about LATW tended to relate to the costs of 

asset price boom-bust cycles. In theory, the welfare consequences of bubbles tend to 

be ambiguous (see e.g. Fahri and Tirole, 2012), and, furthermore, theoretical models 

(as in e.g. Tirole, 1985) propose that certain paths of bubble behaviour can be 

consistent with individual optimising behaviour in general equilibrium. The 

counterargument proposed is that (to our knowledge) most theoretical models to date 

rely on specific restrictive assumptions that can explain the growth of bubbles and 

allow for the existence of the latter in general equilibrium, and tend not to encompass 

elements of bubble behaviour that make them costly in the real world (see e.g. Santos 

and Woodford, 1997). However, the global financial crisis proved that boom-bust 

cycles with the potential to trigger systemic crises do exist, and, therefore, constitute 

a significant hazard to global economic growth. 

Even though, central banking practitioners realised the damaging effects of financial 

disruptions to the economy even before the crisis
16

, the macroeconomic models used 

for forecasting and policy analysis, (belonging either to the dynamic stochastic 

general equilibrium paradigm (DSGE), as e.g. Christiano, Eichenbaum and Evans 

(2005) and Smets and Wouters (2003), or be it more traditional macroeconometric 

models such as FRB/US, used at the Federal Reserve) did not allow for the impact of 

financial frictions and disruptions on economic activity (Mishkin, 2011:75). As 

Goodhart and Tsomocos (2011) point out, the main limitation of much modern 

macroeconomic theory (standard Walrasian models, from which the DSGE model is 

directly descended), is a failure to incorporate the possibility of default, including that 

                                                           
14

 Another main mechanism through which monetary policy may affect financial intermediaries’ risk-

taking behavior is as in e.g. Agur and Demertzis (2012) and Dell’ Ariccia et al. (2010), where cheaper 

short-term debt raises levering incentives, as well as asset risk incentives through interaction with 

banks’ limited liability.  
15

 See e.g. Ioannidou, Ongena and Peydro (2009), Altunbas, Gambacorta and Marquez-Ibanez (2010), 

Buch, Eickmeier and Prieto (2010), Brissimis and Delis (2010), Delis and Kouretas (2011), Maddaloni 

and Peydro (2011), Delis, Hasan and Mylonidis (2011), Paligorova and Santos (2012) and 

Dell’Ariccia, Laeven and Suarez (2013).  
16

 Evidence to this point is given by the extraordinary unconventional actions that central banks took 

during the crisis to support the functioning of financial markets (the US Troubled Asset Relief 

Program - TARP, being a vivid example) (see also Oda and Okina, 2001, for an early account on 

central bank actions to support the functioning of segmented markets at times of a crisis). 
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of banks, into the core of the analysis. They remark that if incidents of default are not 

incorporated in the workings of the model, there remains no role for financial 

intermediaries, for financial disturbances, or even for money. Nevertheless, to 

incorporate default makes a model harder to construct, and, in addition, financial 

crises are hard to predict and to resolve (Goodhart and Tsomocos, 2011:51). 

The link between business cycle fluctuations and financial frictions is supported, for 

example, by theoretical research that stresses the effect of asymmetric information to 

the obstruction of the efficient functioning of the financial system (as in Akerlof, 

1970; Myers and Majluf, 1984; Greenwald, Stiglitz and Weiss, 1984; and the 

growing literature that followed). The roughly concurrent (with the above-mentioned 

strand of research) rediscovery of Fisher (1933), as Mishkin (2011) points out, led to 

the recognition that financial instability played a central role in the collapse of 

economic activity during that Great Depression years (see Calomiris, 1993, for a 

survey), and it generated a vast amount of research on the role of financial frictions in 

business cycle fluctuations (see previous subsection and references therein) (Mishkin, 

2011:75). 

Some recent theoretical research even suggests that benign economic environments 

may promote excessive risk-taking and may actually make the financial system more 

fragile (Gambacorta, 2009). As Mishkin (2011) (member of the U.S. Federal Reserve 

Board of Governors from September 2006 until August 2008) points out: “although 

price and output stability are surely beneficial, the recent crisis indicates that a policy 

focused solely on these objectives may not be enough to produce good economic 

outcomes” (Mishkin, 2011:90). Additionally, recent empirical research (as in e.g. 

Gilchrist et al., 2009; Adrian and Shin, 2010; Ciccarelli et al., 2010) highlights the 

effect of loose credit conditions in several advanced economies to the amplification 

of the business cycle prior to the global financial crisis, as well as of the tightening of 

lending standards after the collapse of Lehman Brothers Holdings Inc. investment 

bank, to the strong decline in U.S. output during the years end of 2008 and 2009. 

Therefore, theoretical research shifted focus on the implications of the credit-supply 

channel for the conduct of monetary policy (see e.g. Meh and Moran, 2010; 

Woodford, 2011; Gertler and Karadi, 2012; Gambacorta and Signoretti, 2014).  

Woodford (2011) that considers financial frictions on the side of lenders, points out 

that “decisions about interest-rate policy should take account of changes in financial 

conditions” (Woodford, 2011:39)
17

. Cúrdia and Woodford (2009, 2010), for example, 

formally treat this aspect and introduce an ad hoc financial intermediation friction 

which creates a spread between the loan and the policy rate in a standard New 

Keynesian model and demonstrate that credit-augmented rules outperform the 

standard Taylor rule, for a number of different shocks. Woodford (2012) also builds 

on Cúrdia and Woodford (2011) in order to analyze the implications of financial 

imbalances for monetary policy, in a model where endogenous state variables (like 

leverage) affect the probability of a crisis, and considers the effects on optimal 

monetary stabilization policy. The implication for the latter is that (while price 

                                                           
17

 He introduces banks’ leverage target levels, which give rise to a positively sloped loan-supply curve 

that shifts procyclically with banks’ profitability and capital, as well as with changes in the policy rate. 

He contends that such a loan-supply curve may arise due e.g. to intermediaries’ facing costs for 

originating and servicing loans, with marginal costs increasing with the volume of lending; or to 

regulatory limits or market-based constraints restraining leverage. Similarly, Woodford (2011a) 

introduces a risk-taking channel of monetary policy by applying a regime as in Stein (2012), where fire 

sales during a financial crisis distort the behavior of financial intermediation, into an otherwise 

traditional New Keynesian model of monetary policy. 
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stability remains the primary policy objective over the medium term) financial 

stability concerns should also be taken into account in the adjustment path. According 

to this model it may be appropriate to use monetary policy to “lean against” a credit 

boom, even if this requires both inflation and the output gap to be below their 

medium-run target values for a time. 

An agency consideration of the monetary transmission mechanism is introduced in 

Acharya and Naqvi (2012), who accept bank loan officers to be compensated on the 

basis of new loans issued. An asset-price bubble is thus generated, which calls for a 

LATW monetary policy. Angeloni and Faia (2013), Angeloni et al. (2013) and 

Gertler and Karadi (2011), introduce a risk-taking channel in a DSGE framework, 

and make quantitative comparisons of welfare under different central bank objectives, 

testing thus the validity of financial policy objectives. See Gertler and Kyotaki (2010) 

for a review of a growing literature that uses the framework in Bernanke, Gertler and 

Gilchrist (1999) to introduce financial frictions in DSGE models. The focus is on the 

effect monetary policy has on the buildup of financial sector risks, and the presence 

of a negative relationship between the interest rate and risk taking.  

According to Smets (2014) in their effort to LATW “central banks may face 

additional trade-offs which will require increased credibility of the price stability 

target. So, monetary policy becomes more complicated, but not different in setup” 

(Smets, 2014:273). Moreover, it is stressed that since central banks are the first in line 

to clean up when the bubble bursts, they need the right incentive to lean against the 

building up of the bubble ex ante. However, as Smets (2014) points out, the main 

counterargument is that the central bank’s involvement in financial stability may 

undermine the credibility of its pursuit of price stability
18

 (Smets, 2014:266). LATW 

monetary policy may shift the trade-off between price and output-gap stability inward 

and thus result to an overall improvement of macroeconomic performance, as in Fahr 

et al. (2013), who include financial frictions in a model of the euro area using 

macroeconomic simulations. 

As Barrett et al. (2011) demonstrate, LATW monetary policy (where financial 

stability is an explicit policy objective of an inflation-targeting central bank) is not 

optimal when the financial sector is uncertain as to whether the central bank will 

conduct such a policy, raising issues of transparency of monetary policy. In their 

model without a clear commitment to LATW, central banks will be expected to 

conduct this style of policy only when large inflationary shocks are likely. Yet, for a 

central bank to consider LATW, inflation forecasts should not signal any threat, and, 

therefore, this type of policy is sustainable only when the central bank credibly 

commits to it.  

Barrett et al. (2008), Diamond and Rajan (2009), Fahri and Tirole (2009), Ueda and 

Valencia (2012) and Smets (2014) formally treat certain additional aspects of time-

inconsistent monetary policy addressing separate elements of the ‘financial cycle’. 

Borio (2014) identifies the latter in that “... policies that are too timid in leaning 

against financial booms but are then too aggressive and persistent in leaning against 

                                                           
18

 Smets (2014) distinguishes two main channels for this effect to hold: (1) a need for a stronger 

involvement in distributional policies (see e.g. Brunnermeier and Sannikov, 2013) and a resort to 

quasi-fiscal operations (see e.g. Pill, 2013), which both call for a greater monetary policy 

accountability, as well as political involvement, that both jeopardize central bank independence and 

give rise to political pressure; (2) the presence of time-inconsistency problems for monetary policy as 

the monetary authorities may end up providing more liquidity than needed for long-run price stability, 

if the fundamental problems of debt overhang following a financial crisis are not addressed (Smets, 

2014:277). 
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financial busts, may end up leaving the authorities with no further ammunition over 

successive financial and business cycles”
19

 (Borio, 2014:16). The end-result of a 

downward trend in policy rates across cycles and the essential incessant resort to 

balance-sheet policies (yet with minor gains in terms of financial and macroeconomic 

stability) is reinforced in a global level as the stance of monetary policy is transmitted 

from core economies to the rest of the world. 

In the presence of credit-supply effects, a response to financial variables allows the 

central bank to achieve a better trade-off between inflation and output stabilization, as 

in e.g. Gambacorta and Signoretti (2014) who combine frictions in both borrowers’ 

and lenders’ side (with loan spreads endogenously depending on banks’ leverage) and 

show that LATW is indeed desirable when the economy is driven by supply-side 

shocks and the central bank is concerned with output stabilization. They use a model 

similar to Gerali at al. (2010) (who estimate a medium-scale model for the euro area) 

and focus on (current) aggregate supply shocks, which create a trade-off for a central 

bank that aims at stabilizing output and inflation (since, conditional on the shocks, the 

two variables tend to move in opposite directions). They thus demonstrate how the 

presence of financial frictions may amplify financial-cycle fluctuations (thus 

affecting macroeconomic stability) during a benign economic outlook. In addition, 

they run simulations that demonstrate a ‘LATW’ rule to outperform a standard rule in 

terms of macroeconomic stabilization, suggesting, thus, that compared to output 

fluctuations financial variables are better indicators of the procyclical effects 

stemming from financial frictions. They argue that these gains from a LATW 

approach to monetary policy are shown to be amplified under a high degree of private 

sector indebtedness and tend to be larger if financial stability were also of explicit 

concern to policymakers. 

An account of shocks on expected future economic conditions and their effect on a 

LATW monetary policy, yet without a credit-supply channel, is also given by 

Lambertini et al. (2011) and Christiano et al. (2010). In addition, Agur and Demertzis 

(2013) demonstrate that financial stability objectives render monetary policy more 

aggressive, since in reaction to negative shocks, policy-rate cuts are deeper but 

shorter-lived than otherwise in an effort also to achieve standard objectives. Recent 

research highlights that prolonged accommodative monetary policy increased risk-

taking incentives of financial intermediaries that (among other reason) spurred the 

recent financial crisis (see e.g. Dell’ Ariccia et al., 2008, Calomiris, 2009, 

Brunnermeier, 2009, Brunnermeier et al., 2009, Allen, Babus and Carletti, 2009, 

Diamond and Rajan, 2009, and Kannan et al., 2009, Adrian and Shin, 2010, and 

Borio and Zhu, 2008).  

Benes and Kumhof (2012) add a calibrated model of the banking system in a DSGE 

model of the US economy in an effort to reaffirm the so-called ‘Chicago Plan’ 

proposal for monetary reform passed over during the Great Depression envisaging the 

separation of the monetary and credit functions of the banking system (through a 

100% reserve requirement over deposits). They reiterate the four main advantages of 

this plan as in Fisher (1936) as follows: (1) Much better control of a major source of 

business cycle fluctuations, sudden increases and contractions of bank credit and of 

the supply of bank-created money. (2) Complete elimination of bank runs. (3) 

Dramatic reduction of the (net) public debt. (4) Dramatic reduction of private debt, as 

                                                           
19

 Borio (2012, 2013) stress that the adverse outcome of that form of inconsistency applies also to 

prudential, as well as fiscal policies, while Smets (2014) formally addresses the concept with respect to 

the macroprudential authority’s setting its policy, taking the monetary policy reaction into account in a 

context similar to Barrett et al. (2008). 
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money creation no longer requires simultaneous debt creation. They find support for 

all four of Fisher's claims, while output gains amount a 10 percent, and steady state 

inflation can drop to zero without posing problems for the conduct of monetary 

policy. 

Bofinger et al. (2013) suggest that a standard Taylor rule is not well-suited to 

maintain macroeconomic stability in the wake of monetary policy shocks. As 

persistent boom-bust cycles cannot be explained in a standard DSGE model with 

rational expectations, they address the question of whether monetary policy can cause 

pronounced boom-bust cycles in house prices and create persistent business cycles by 

introducing heuristics into a standard DSGE model. Their model, thus, accounts for 

cognitive limitations of agents, waves of optimism and pessimism (animal spirits) 

that drive house prices, which, in turn, have repercussions on the real economy. Their 

results demonstrate that an augmented rule that incorporates house prices or debt is 

superior to the standard Taylor rule.  

It is worth noting, the shortcomings in the forecasting methods used by most central 

bank economists and their effect in policy design and conduct that e.g. Goodhart and 

Tsomocos (2011) point out. Additionally, similar to Mishkin (2011) and Trichet 

(2011), Smets (2014) (after reviewing an extensive literature, pertaining especially to 

the euro area), stresses that the existing empirical analysis is mostly performed using 

linear regression methodologies, while it is deemed necessary to acquire non-linear 

approaches capturing the possibly time-varying nature of interest rate changes on 

credit and house prices and their effect on the probability of a crisis as in e.g. Hubrich 

and Tetlow (2012) and Hartmann et al. (2013).  

Smets (2014:269) distinguishes a view termed as the ‘Modified Jackson Hole 

Consensus’ (as in e.g. Bean et al., 2010, Gerlach, 2010, and Svensson, 2012, 2013) 

which postulates that monetary authorities should address financial stability concerns 

only to the extent that they affect the outlook for price stability and economic 

activity, while it is a task for macroprudential authorities to pursue financial stability, 

with each policy having distinct instruments. This view argues that the objectives, the 

instruments, and the transmission mechanisms of monetary and macroprudential 

policy can easily be separated, that the interaction between the two policies is limited 

and that the effectiveness of the short-term interest rate to deal with financial 

imbalances is limited. This conjecture, however, still remains to be supported by 

empirical research.  

As highlighted in the next subsection, a growing empirical and theoretical research 

strives to provide evidence on the room for co-operation between monetary and 

macroprudential policies mainly based on the premise of a complex interaction 

between the two (in terms of both effectiveness of instruments used and attainment of 

primary objectives). Antipa and Matheron (2014), nevertheless, provide a 

counterargument in that “well-targeted macroprudential policies can contain the 

undesirable effects of monetary policy, thereby reducing policy dilemmas and 

creating additional room for manoeuvre for monetary policy” (Antipa and Matheron, 

2014:227). As examples they provide the following: the limits on debt-to-income 

ratios attenuating the impact on defaults from a tightening of monetary policy (as in 

e.g. Igan and Kang, 2011); capital requirements or leverage ratios possibly containing 

increases in bank leverage in response to low policy rates and eliminating risk-taking 

incentives (as in e.g. Fahri and Tirole, 2012); limits on loan-to-value ratios reducing 

asset-price booms, when accommodative monetary policy inflates asset prices (as in 

e.g. IMF, 2011); and limits on foreign exchange lending reducing the systemic risk 

associated with capital flows (as in e.g. Hahm et al., 2012). 
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Gilchrist and Zakrajsek (2015), for example, demonstrate that the interaction of 

customer markets with financial frictions in their calibrated DSGE model implies a 

significant attenuation of the response of inflation to demand shocks and a strong 

negative co-movement between inflation and output in response to financial 

disruptions. The latter creates a major policy dilemma for monetary authorities that 

aim to stabilize both inflation and output fluctuations. According to Gilchrist and 

Zakrajsek (2015) “their results highlight the challenge of applying a specific interest-

rate rule in a world where financial market distortions influence firms’ pricing 

behavior” (Gilchrist and Zakrajsek, 2015:37).  

 

3.3 The Lean-Against-the-Wind View Revisited 

In an early account, Trichet (2005) described the LATW principle in the following 

terms: “... [it] describes a tendency to cautiously raise interest rates even beyond the 

level necessary to maintain price stability over the short to medium term when a 

potentially detrimental asset price boom is identified ... It should be mentioned that 

LATW has the advantage that it can to some degree ameliorate the moral hazard 

problem of the purely reactive approach to asset price boom-bust cycles. By reacting 

more symmetrically – i.e. being tighter in booms as well as looser in busts – the 

central bank would discourage excessive risk-taking and thereby reduce over-

investment already during the boom. This in turn would lead to a lower level of 

indebtedness and less severe consequences of a possible future bust” (Trichet, 

2005:7).  

In support to the conventional view Assenmacher-Wesche and Gerlach (2010) offer a 

sceptical view regarding LATW monetary policy. They use quarterly data between 

years 1986-2008 from 18 countries and argue that deviations of credit and asset 

prices from trend used to capture financial imbalances contain little information 

useful for forecasting the future economic conditions, which casts doubts on the 

LATW view. They also argue that tightening monetary policy in response to such 

imbalances is likely to depress real growth substantially, accepting, however, that 

their finding is subject to the Lucas critique
20

. 

It is worth highlighting the remark in Smets (2014) that: “a concern for financial 

stability may lead to so-called financial dominance. To mitigate these risks, it is 

important that price stability remains the primary objective of monetary policy and a 

lexicographic ordering with financial stability is maintained. This will allow the 

central bank to LATW (if necessary, for example, because macroprudential policies 

fail), while maintaining its primary focus on price stability in the medium term”
21

 

(Smets, 2014:267, 292).  

                                                           
20

 It constitutes a criticism of econometric models used for policy evaluation which do not qualify for 

optimal decision rules of economic agents varying systematically with policy alterations. Specifically, 

the criticism addresses the use of past data to estimate pertinent statistical relationships so as to 

forecast the effects of adopting a new policy, since the estimated regression coefficients are not 

invariant but will change along with agents’ decision rules in response to a new policy (Ljungqvist, 

2008). 
21

 It is contended (see e.g. Mishkin, 2011; Smets, 2014) that a lexicographic ordering, namely that the 

central bank assigns primary focus to the price stability objective than the financial stability one (while 

ensuring the attainment of financial stability concerns) may protect the central bank from an 

inflationary bias stemming from its involvement with financial stability. Nevertheless, as Barrett et al. 

(2008) propose, modeling the trade-off between price and financial stability such an inflation bias may 

be addressed by rule-based LATW monetary policy. Smets (2014) additionally asserts that “such a 

credible mandate of the monetary authorities will also give the right incentives for the macroprudential 
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In view of the recent developments, according to the LATW view, financial stability 

concerns should be part of the secondary objectives in the monetary policy strategy, 

which leads to a lengthening of the policy horizon of the monetary authorities, since 

as in e.g. Borio (2012) the financial cycle is typically longer than the business cycle 

(Drehmann et al., 2012, give empirical evidence on the latter argument). Apart from 

the complex interactions in their implementations, according to e.g. Caruana and 

Cohen (2014), financial stability and monetary policies can coexist, so long as 

monetary policy maintains a longer-term price-stability perspective avoiding conflict 

with financial stability objectives and accepting the premise that the financial cycle 

tends to be longer in duration than the business cycle. They remark that: 

 “This longer-term perspective, in fact, relieves some of the possible 

tensions between monetary policy and macroprudential decisions…Since 

financial crises can generate huge disinflationary pressure, a tightening of 

monetary policy will promote longer-run price stability. Moreover, if 

macroprudential considerations do call for a different calibration of a 

policy instrument (such as the policy rate) than would be derived solely 

from monetary policy considerations, the size of this deviation need not be 

large…if a build-up of credit pressures calls for macroprudential policy 

measures, the appropriate response could be to LATW through a small but 

persistent increase in the policy rate as long as these pressures continue. 

This is unlikely to impose much of a burden on price stability which 

would continue to be the main driver of movements in the policy rate” 

Caruana and Cohen (2014:20). 

Furthermore, as in International Monetary Fund (IMF) (2013), in the emerging 

macroeconomic framework both monetary policy and macroprudential policies are 

used for countercyclical management, with monetary policy focused primarily at 

price stability and macroprudential policies primarily at financial stability
22

, aiming 

to prevent, or at least to contain, the buildup of financial imbalances and to ensure 

that the financial system is able to withstand their unwinding and be resilient to 

shocks. An answer pertaining to the relative importance of the twin objectives of 

smoothing the financial cycle and improving the resilience of the financial system in 

response to shocks depends in part on how effective macroprudential policies are 

expected to be in LATW. 

In general, according to Smets (2014) the introduction of macroprudential policies 

can improve the trade-offs for monetary policy and increase its room for maneuver. 

Maintaining financial stability can help ensure a well-working financial system and 

an effective transmission process which makes the effort to achieve price stability 

more efficient. Moreover, macroprudential policies can, by managing the financial 

cycle and increasing the resilience of the financial sector, reduce the probability of 

systemic stress and therefore the probability that monetary policy becomes 

constrained by the zero lower bound and needs to resort to non-standard policies to 

address malfunctioning financial markets. It can also reduce trade-offs that may arise 

when exiting accommodative monetary policies (as e.g. Bernanke, 2013, that 

discusses an exit from expansionary Federal Reserve policies in the current context) 

(Smets, 2014:265).  

                                                                                                                                                                     
policymakers to lean against the buildup of leverage and growing imbalances and not rely on inflation 

to solve their problems” (Smets, 2014:291). 
22

 See e.g. Brunnermeier et al. (2009), DeBandt, Hartmann, and Peydró (2009), European Systemic 

Risk Board (2011) for accounts on the objectives of macroprudential policy and the concept of 

systemic risk. 
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An noted in the previous subsection and, for example, stated by Smaghi (2009) 

“financial stability is best ensured through instruments other than the policy interest 

rate and in the context of a broader framework of macro-prudential supervision, yet, 

nevertheless, a central bank should actively monitor asset prices and credit flows” 

(Smagi, 2009:1). He reports that in this way timely and useful information can be 

extracted, which helps to “better calibrate the course of monetary policy and to avoid 

the risk of being ‘behind the curve’ ” (Smaghi, 2009:1). 

Nevertheless, as distinguished by Smets (2014), a certain strand in the post-crisis 

literature (which he terms as ‘financial stability is price stability’, as in e.g. 

Brunnermeier and Sannikov, 2012; and Whelan, 2013)  “is based in the premise that 

price and financial stability are so intimately intertwined due to financial frictions that 

it is impossible to make a distinction, and therefore, both standard and non-standard 

monetary policies are in the first place attempts at stabilizing the financial system, as 

well as addressing segmented financial markets, and unclogging the monetary 

transmission process” (Smets, 2014:274) and thus calls for a more radical change in 

the monetary policy objectives. It is argued, as e.g. in Blinder (2010) and Duff 

(2014), that since the objectives of financial and price stability seem to be closely 

interlinked, a central bank is legitimately motivated to ensure financial stability.  

On the other hand, a certain strand of literature contends that since monetary and 

macroprudential objectives may, at times, diverge, therefore concerns about price 

stability may undermine the attainment of macroprudential policy objectives, and 

vice-versa (see e.g. Buiter, 2009; and Svensson (2015) who argues that the Swedish 

experience of macroprudential concerns adversely affecting the conduct of monetary 

policy, is an example of this problem). Similarly, as remarked in Cihák (2010), poor 

macroprudential policy performance may possibly damage central bank reputation, 

thus raising concerns about monetary policy independence. Nevertheless, Blinder 

(2010) argues on the opposite direction, that central bank reputation may actually be 

enhanced by an effective handling of a financial crisis.  

Time-inconsistency issues are also highlighted as a co-ordination of monetary and 

financial stability is deemed appropriate due to threats of financial dominance. Or, 

equivalently, because, as argued in Whelan (2013), most efficient monetary policy 

trade-offs take place in central banks with mandates encompassing financial stability 

objectives in addition to the traditional price and output-gap stability ones.  

It has, thus, been proposed in recent literature to embed macroprudential 

policymaking in central banks. Nier et al. (2011) stress that central bank practitioners’ 

expertise may enhance the efficiency of the conduct of macroprudential policies, 

while, also, Lim et al. (2013) propose that central bank involvement may improve the 

timeliness of macroprudential policy responses. Also, Berger and Kißmer (2013) 

build a model where the degree of central bank independence influences the optimal 

choice of monetary policy strategy during potentially unsustainable asset price 

booms, and demonstrate that the more independent central bankers are, the more 

likely it is that they refrain from implementing preemptive monetary tightening to 

maintain financial stability. Therefore, one may contend that extra co-operation 

between the two policy authorities is necessary. 

Nevertheless, Kamper et al. (2015) point out a tension associated with the 

consolidation of power in a single institution in that it increases the possibility of 

groupthink, while conversely they admit that spreading policymaking power across 

institutions may complicate coordination and communication, but may also foster 

greater diversity in views, providing healthy checks and balances on the 
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implementation of policy. They, also, distinguish another problem arising if 

macroprudential policies were to reside in central banks, in that it increases the 

influence and power of central bank officials in determining macroeconomic 

outcomes also giving rise to agency relationships. 

De Paoli and Paustian (2013), however, show in a dynamic context using a welfare-

based criterion that, if faced with cost-push shocks (as for example an increase in 

VAT), policy authorities should cooperate and commit to a given course of action, 

while in a regime where monetary and macroprudential tools are set independently 

and under discretion, their findings suggest that coordination problems can be 

mitigated by assigning conservative mandates (as in Rogoff, 1985) and one of the 

authorities acting as a leader. 

A growing literature addresses the issue of co-operation between macroprudential and 

monetary policy by incorporating the former in monetary models (see e.g. Angeloni 

and Faia, 2009; Angelini et al., 2011; Darracq-Pariès et al., 2010; Lambertini et al., 

2011; Baillu et al., 2012; Cecchetti and Kohler, 2012; Collard et al. 2012; Gelain et 

al., 2012; Kannan et al., 2012; Brzoza-Brzezina et al., 2013, and Quint and Rabanal, 

2014; and references in Beau, Clerc, and Mojon, 2012, Smets, 2014 and Galati and 

Moessner, 2011). As highlighted in Smets (2014), the conclusions of this strand of 

research can be classified in the following: (i) introducing macroprudential policies is 

useful in leaning against the financial cycle driven by overoptimistic expectations or 

expectations of reduced volatility and risk premia and increase welfare; (ii) there are 

potential coordination problems due to the “push-me, pull-you” nature of both policy 

instruments; and (iii) the introduction of macroprudential policies does not change the 

optimal reaction function of the monetary authorities very much (Smets, 2014:271). 

 

4. Conclusions 

As Hetzel (2007) eloquently remarks, “consensus in marcoeconomics coalesces 

around common interpretations of major historical events” (Hetzel, 2007:1). The 

costs associated with financial instability and systemic financial crises, have proven 

during the post-crisis era to be of such great extent that have rendered the option of 

‘cleaning up’ obsolete. Remarkably, Bernanke (2009) asserts (during the economic 

turmoil) that “due to the problems credit markets in most economies experience, 

conventional monetary policy alone seems inadequate to bolster the economy now 

that is most necessary” (Bernanke, 2009:2).  

The global financial crisis has demonstrated how shifts in credit supply may crucially 

affect macroeconomic fluctuations, reaffirming, thus, the importance of financial 

factors in the conduct of monetary policy. Cecchetti et al. (2006) and Dynan et al. 

(2006) have suggested that changes in the financial system have been an important 

source of stabilization over the past several decades. In particular, e.g. Cecchetti 

(2008) points towards the argument of, not only whether there is a linkage between 

financial system development and the level of real growth (for a survey see Levine, 

1997), but also between financial development and the stability of real growth. He 

further contends that this argument is followed by the natural question of whether the 

impact of bubbles on GDP at risk or price level at risk depends on financial structure 

(Cecchetti, 2008:28).  

Nevertheless, credit-supply effects stemming from financial intermediaries’ behavior 

were completely neglected from pre-crisis models assessing aspects of the 

conventional view of the ‘lean versus clean’ debate. In fact, most models of the New 
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Keynesian Dynamic Stochastic General Equilibrium (DSGE) paradigm, that had been 

widely used by central banks in most developed economies, did not incorporate 

elements pertaining to frictions in the operation of the financial sector and its 

interaction with the real sector. 

The current research reviews the shift in the monetary policy literature in the 

aftermath of the global financial crisis, and demonstrates that this shift in the 

literature addressing the “lean versus clean” debate has been in favour of the LATW 

view. In particular, we contend that the pre-crisis conventional view has in fact 

incorporated elements of the LATW view in that it, eventually, addresses financial 

frictions in the models of the economy used for monetary policy. The LATW view 

has also been altered in the aftermath of the crisis. By accepting the presence of 

complex interactions between monetary and macroprudential policies and the 

potential for material spill-over effects between them, it tends to advocate the merits 

of further co-operation between monetary and macroprudential policies.  

The latter co-operation is also reinforced by a further important lesson gained by the 

recent experience, namely the inability of financial regulators to fully or accurately 

forecast the depth and extent of financial fragility or even the advent of a financial 

crisis. Notably, Mishkin (2009) points out that “the focus on individual institutions 

can also cause regulators to overlook important changes in the overall financial 

system” and as an example he states that “although the markets for securitised assets 

and the shadow banking system of lightly regulated financial institutions grew 

dramatically in the years before the current crisis, the existing regulatory structures 

did not evolve with them” (Mishkin, 2009:1)
23

. Even though, academic economists 

and central banking practitioners address macroprudential policy as the primary tool 

for maintaining financial stability, they also accept that its effectiveness and design 

are both under an evolving process, as well as largely yet unproven in terms of 

avoiding systemic crises. It is also contended that certain non-standard instruments 

used for monetary policy conduct during the recent crisis (e.g. collateral rules, reserve 

requirements and asset purchases) are difficult to distinguish from relevant 

macroprudential policy tools. This holds both with respect to their intermediate 

objectives (addressing financial market malfunctioning), as well as their transmission 

channels.  

Therefore, standard conduct of monetary policy (as recent evidence supports) 

intimately interacts with important drivers of financial imbalances such as liquidity, 

credit and risk taking. In essence, the global financial crisis shed light to the 

shortcomings of modern macroeconomic analysis with respect to the inability to 

adequately or appropriately model the role of financial intermediaries as key factors 

in the workings of the monetary transmission mechanism. Regarding the effectiveness 

and efficiency of monetary policy and the ways through which the latter influences 

the real economy, a growing literature of alternative models highlights the role of 

financial frictions stemming from several aspects of the behaviour of the participants 

in the financial system (e.g. borrowers, lenders, regulators, lender-of-last resort 

policymakers). Yet, for a consensus model to emerge, it remains a challenge of future 

research.  

 

                                                           
23

 Greenspan (2009) remarks though that typically regulation, apart from often being costly and 

counterproductive, tends to fail the test of improving the ability of financial institutions to direct a 

nation’s savings into the most productive (welfare improving) capital investments (Greenspan, 2009, 

p.2). 
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