
Figure 6: Supply and bubble shocks (Response to the bubble)
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Note: Variances of inflation, output gap and the bubble following supply and bubble shocks. The response to the bubble varies
from 0 to 0.75 and all other parameters remain the same. The arrows indicate an increase in βb.

Figure 7: Supply and bubble shocks (Response to inflation)

0.125 0.13 0.135 0.14 0.145 0.15
0.124

0.126

0.128

0.13

0.132

0.134

0.136

0.138

0.14
Inflation 
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volatilities increase. The best outcome, although not ideal, is to increase the response of the

policy rate to the output gap. This allows monetary authorities to attain both financial and

output gap stability, but the price stability objective is left aside in this case. Several authors

now (De Grauwe and Gros, 2009, Woodford, 2012) seem in favor of this strategy, where the

central bank neglects its main objective in the short run, in order to avoid or to diminish the

harmful effects of a financial bubble.

4 Robustness Checks

To check the robustness of our results, various analyses are conducted. First, the bubble is

assumed to be affected by the levels of the short term interest rate rather than the changes.
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Second, we assess the extent to which our results are sensitive to changes in the values of the

parameters ϕ and γ. Third, we examine different random selections for supply and financial

shocks. And finally, an alternative random selection of the probability qt is considered.

Bubble affected by levels rather than changes in interest rate

In section 2.1, it is assumed that changes in the short term interest rate matter more for the

financial sector than levels. However, it can be argued that the levels of the policy rate also

matter since they can have important effects on the private sector’s risk taking behavior. We

assess the extent to which our main results remain relevant if the bubble is affected by the level

of the short term interest rate rather than its changes (in equation (3), ∆it−1 is replaced by

it−1). With such a framework, our findings are the same as in the baseline model when supply

shocks are considered. We also reach the same conclusions regarding bubble shocks. When

the central bank responds to the bubble, a trade-off emerges between macroeconomic and

financial stability. An indirect reaction through a response to the output gap produces a better

outcome, as in the baseline analysis. When the economy is hit by the two shocks simultaneously,

responding to the output gap and inflation produces the same effects found in section 3. The

response to the bubble generates a trade-off between inflation and the bubble stabilization, but

also between output gap and bubble stability. Overall, considering the levels of the policy rate

does not change our conclusions highlighting the existence of trade-offs (Appendix 2, Figure

1).

Robustness to different values of the parameters ϕ and γ

For robustness to parameters’ values, we focus only on the trade-off between inflation and

bubble stabilization. Indeed, our main conclusions so far suggest that this trade-off always

emerges, regardless of the nature of the shock and of the central bank’s reaction.

In a context of asset price bubble shocks and with the central bank responding either directly

to the bubble or indirectly, through a response to the output gap, we investigate the existence

of this trade-off for different values of ϕ (between 0.01 and 0.025). The results presented in

Appendix 2, Figure 2 show that whatever the value of ϕ considered, there is always a trade-off
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between inflation and financial stability.

The same investigation is conducted for different values of γ (with γ taking values between

0.02 and 0.07). The economy is hit by asset price bubble shocks and the central bank responds

to the bubble or to the output gap. The findings are in line with our previous conclusions that

there is always a trade-off between inflation and bubble stability (Appendix 2, Figure 3).

Robustness to an alternative selection of shocks

As discussed earlier, the shocks are drawn on a random basis from a normal distribution. We

perform a robustness check by considering another random selection of shocks and we conduct

the same analysis as above. Regarding the responses to supply shocks, the findings are the same

as in the baseline model. We also reach the same conclusions when the central bank reacts

to bubble shocks. There is a trade-off between macroeconomic (inflation and output) stability

and financial stability (although small and limited policy rate adjustments seem to succeed in

reducing bubble and output volatilities). When the central bank is faced with the combination

of the two shocks, the results are also in line with the baseline model. A response to the

bubble, while decreasing the bubble volatility, raises both inflation and output variability. A

response to output gap lowers output and bubble instability, but generates a greater variability

of inflation. Finally, a response to inflation leads to the inflation − output trade-off, but also

to an inflation − bubble trade-off (Appendix 2, Figure 4).

Robustness to an alternative selection of qt

The values of qt are selected randomly following a uniform distribution. To reinforce our results,

we also draw an alternative series of qt following the same process and we conduct the same

analysis. The findings regarding supply shocks are the same as in the baseline model. For

bubble shocks, at first, tightening monetary policy by increasing the response to the bubble

lowers the bubble’s volatility, but at the cost of higher output gap and inflation volatility.

However, in a later stage, when the response is more aggressive, all three volatilities increase,

leading to a deterioration of macroeconomic, as well as financial stability. Central banks which

respond strongly to output gap in the context of bubble shocks seem to perform better, although
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not satisfactorily. As in the baseline model, the bubble and output volatilies decline, while

inflation volatility rises. Considering the combination of the two shocks, a monetary authorities’

response to the bubble reduces the bubble and the output gap volatilities at first, but worsens

macroeconomic and financial stability later on, when this response is stronger. The responses

to the output gap and inflation reveal the same outcome as in the baseline model.12

Overall, the alternative analyses conducted in this section highlight the robustness of our

main result. A leaning against the wind strategy in which central responds directly to financial

instability is subject to trade-off between the primary inflation stabilization objective and

financial stability.

5 Conclusions and Policy Implications

This paper explores the extent to which trade-offs can emerge between macroeconomic and

financial stability when the central bank responds directly to financial imbalances. The macroe-

conomic framework is described through a New Keynesian model consisting of aggregate de-

mand and aggregate supply equations, and the central bank’s reaction function (an augmented

Taylor-type rule in which the policy rate responds to a financial bubble). This basic model is

supplemented with a fourth equation capturing risk accumulation in the financial sector, the

asset price bubble equation. We endogenously modeled the bubble assuming that it can be

affected by monetary policy.

Various forms of central bank’s responses and the strength of these responses are assessed

when the economy is confronted with different shocks. The main conclusion of the analysis is

that, central banks practicing the leaning against the wind strategy will face trade-offs between

traditional macroeconomic objectives (inflation and output stabilization) and financial stabil-

ity. More precisely, when the central bank responds to financial imbalances, in the best-case

scenario, such a policy can succeed in dampening financial risks, but at the cost of higher price

instability. Our results also seem to highlight the worse-case scenario in which the policy is

counterproductive with respect to all the monetary policy objectives (increase in macroeco-

nomic and financial instability).

12 We skip these results due to space constraints, but they can be provided upon request to the authors.

18



While the leaning against the wind strategy may be required, especially since the global

financial crisis unfolded, this paper argues that such a policy can lead to trade-offs between

objectives. Monetary authorities can face a challenge in achieving their objectives if monetary

policy explicitly responds to financial instability. A second instrument is needed to tackle this

issue. While central banks should continue to focus on the traditional macroeconomic goals, a

macroprudential framework should be developed to address financial imbalances.
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Appendix 1: Baseline calibration of the model

Parameters α λ δ σ ϕ γ q̄ ī βi βπ βy βb

Value 0.52 0.18 0.56 -0.06 0.02 0.06 0.8 0.04 0.98 75 25 7.5

Appendix 2: Robustness Checks

Bubble affected by levels rather than changes in interest rate

Figure (1a) Supply shocks (Response to inflation)
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Note: Variances of inflation, output gap and the bubble following supply shocks. The response to inflation varies from 1.5 to 2.5
and all other parameters remain the same. The arrows indicate an increase in βπ .

Figure (1b) Bubble shocks (Response to the bubble)
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Note: Variances of inflation, output gap and the bubble following bubble shocks. The response to the bubble varies from 0 to 0.75
and all other parameters remain the same. The arrows indicate an increase in βb.
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Figure (1c) Bubble shocks (Response to output gap)
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Figure (1d) Supply and bubble shocks (Response to output gap)
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Figure (1e) Supply and bubble shocks (Response to the bubble)
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Figure (1f) Supply and bubble shocks (Response to inflation)
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Robustness to ϕ

Figure (2) Bubble shocks (Response to the bubble [left] and to the output gap [right])
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Robustness to γ

Figure (3) Bubble shocks (Response to the bubble [left] and to the output gap [right])
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Robustness to an alternative selection of shocks

Figure (4a) Supply shocks (Response to inflation)
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Figure (4b) Bubble shocks (Response to the bubble)
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Note: Variances of inflation, output gap and the bubble following bubble shocks. The response to the bubble varies from 0 to 0.75
and all other parameters remain the same. The arrows indicate an increase in βb.

Figure (4c) Bubble shocks (Response to output gap)
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Figure (4d) Supply and bubble shocks (Response to output gap)
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Note: Variances of inflation, output gap and the bubble following supply and bubble shocks. The response to output gap varies
from 0.5 to 1.5 and all other parameters remain the same. The arrows indicate an increase in βy .
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Figure (4e) Supply and bubble shocks (Response to the bubble)
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Figure (4f) Supply and bubble shocks (Response to inflation)
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