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Monetary Policy and Macroprudential Regulations. We investigate the desirability of
macroprudential regulations in a DSGE model with collateral and income borrowing constraints.
We differentiate between credit demand and credit supply oriented macroprudential regulations
by letting the macroprudential authority tighten, or relax, the financial constraints of borrowers
and lenders separately. Additionally, we allow the central bank to use a Taylor rule augmented
with credit growth targeting. Using a loss function in inflation and output for the central
bank, we find that macroprudential regulations may help to decrease the volatility of inflation
and output following a financial shock in the credit market. We analyse numerous policy
configurations, and the loss function is minimized when the central bank aggressively responds
to deviations of inflation and output, but not of credit growth, from their steady-state values
and the macroprudential authority aggressively responds to deviations of credit growth and
house price growth from their steady-state values. Given the monetary policy configuration
that minimizes the loss function, credit demand macroprudential regulations appear to be more
effective than their credit supply counterparts in minimizing the volatility of inflation and output.

Should the Central Bank Target the Credit Spread? An Assessment Under Different
Expectations Schemes. We investigate whether it is desirable to augment the standard Taylor
rule with a response to developments in the credit market under different expectations schemes.
We use a DSGE model with housing and credit markets, together with a banking sector, under
both rational and extrapolative expectations. We develop a new approach to extrapolative
expectations that ensures that both versions of the model have identical microfoundations. We
consider an exogenous rise in risk appetite within the banking sector, and by using welfare
analysis, we find that credit spread targeting leads to higher social welfare under both rational
and extrapolative expectations. However, the optimal credit targeting coefficient in the Taylor
rule depends on how the expectations are formed and is larger under extrapolative expectations.
Our contribution illustrates the importance of the nature of expectations for the evaluation of
alternative monetary policy rules.

Macroeconomic Effects of Odyssean and Delphic Forward Guidance: an Analysis with
Asset Prices and Boundedly Rational Agents. We use a New Keynesian model to investigate
the effects of Odyssean and Delphic forward guidance on the dynamics of asset prices,
inflation and output when the economy is at the Zero Lower Bound. In our model, agents are
boundedly rational and form expectations using different forecasting rules. By using the Brock
and Hommes (1997) switching mechanism, the agents tend to select the forecasting rule that
performed relatively better in the recent past. Moreover, the central bank’s monetary policy
credibility is endogenous and time-varying, as one of the forecasting rules is tied to the central
bank’s ability to maneuver the economy towards the inflation and output targets. We find that
Odyssean forward guidance, in the form of a commitment to keep the nominal interest rate
lower for longer, has an expansionary effect on the economy and marginally decreases the
volatility as measured by a loss function in inflation and output. Given the calibration of the
parameter values in the model, the optimal horizon for Odyssean forward guidance is to commit
to keeping the nominal interest rate at zero for three periods into the future. In contrast, the
optimal Delphic forward guidance horizon is zero. This is because Delphic forward guidance
prolongs deflation, increases the volatility of the economy and leads to lower output and lower
growth of asset prices. Both Odyssean and Delphic forward guidance increase the central bank’s
monetary policy credibility compared to the cases of no forward guidance in policymaking.
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Introduction 

The 2008 U.S. financial crisis had severe and long-lasting effects on a large 
number of economies and financial markets. When the crisis hit the worldwide 
economic system, it did so on an unprecedented scale. Half of the world, most 
notably the vast majority of advanced economies, experienced negative real 
GDP growth rates in 2009, as Figure 1 shows. 

 
Figure 1. Real GDP growth rates in 2009. 

 
Source: CIA World Factbook, 2010. 

In an attempt to stimulate the economy and to offset the depressionary forces 
unleashed by a collapsing financial sector, central banks around the world re-
acted by using their conventional monetary policy tool, reducing the nominal 
interest rate. For example, in the case of the U.S. Federal Reserve, the adjust-
ment translated into a total reduction of 500 basis points over a period slightly 
longer than a year. This type of dramatic monetary policy stimulation left nu-
merous central banks constrained by an Effective Lower Bound on the nomi-
nal interest rate, that is, such a low level of the nominal interest rate that further 
adjustments downward were unfeasible. At that point, central banks turned to 
unconventional monetary policy to provide further monetary easing. 

This thesis contributes to the economic literature by analysing a number of 
policies that played crucial roles during, or immediately after, the 2008 finan-
cial crisis. Thus, this thesis is inspired by the 2008 financial crisis but does not 
attempt to explain the root causes or dynamics of the crisis in their entirety. 
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This thesis is composed of three essays. The common theme is an assessment 
of the effectiveness and desirability of a selected number of policy tools. In 
the first essay, Macroprudential Regulations and Monetary Policy, we analyse 
the use of conventional monetary policy in the presence of an active macro-
prudential regulator. In the second essay, Should the Central Bank Target the 
Credit Spread? An Assessment Under Different Expectations Schemes, we in-
vestigate whether and under which conditions a central bank should use con-
ventional monetary policy to respond to imbalances in the credit market in the 
form of a shock to the credit spread. In the last essay, Macroeconomic Effects 
of Odyssean and Delphic Forward Guidance: An Analysis with Asset Prices 
and Boundedly Rational Agents, we study forward guidance, that is, a type of 
unconventional monetary policy. 

The main tool we utilize in this dissertation is the New Keynesian model. 
New Keynesian models are macroeconomic models in which the sectors of 
the economy are intertwined and are typically characterized by the presence 
of imperfect competition in price setting. The latter generates price stickiness, 
which in turn, provides a rationale for the use of monetary policy. It is often 
the case that New Keynesian models are based on microeconomic founda-
tions. In this case, New Keynesian models are called Dynamic Stochastic Gen-
eral Equilibrium (DSGE) models. In addition, following the Lucas (1976) cri-
tique, it became popular to endow agents with rational expectations (RE). The 
assumption of RE implies that agents know the model of the economy they 
populate and have perfect information. 

Policy institutions and scholars have used DSGE models extensively for 
the analysis of monetary policy. However, in the last decade, DSGE modelling 
has been subject to a transformation. The research agenda included the incor-
poration of additional economic sectors and new policy tools into a typical 
DSGE model. Specifically, in the years before 2008, little attention was paid 
to the housing market and the banking sector, as they were rarely included in 
DSGE models (Iacoviello, 2010). The inclusion of unconventional monetary 
policy in a DSGE model was even less frequent. In contrast, the years follow-
ing the Great Recession have witnessed an explosion of DSGE models that 
include the housing and banking sectors. Furthermore, attention to the two 
main unconventional monetary policy tools grew exponentially following the 
contributions of Campbell et al. (2012) for forward guidance and of Gertler 
and Karadi (2011) for quantitative easing. 

Over the same period, we also observed growing research interest in how 
agents form expectations about the future and make decisions from both the-
oretical and empirical perspectives (De Grauwe, 2012; Hommes, 2013; Ga-
baix, 2016). Research addressing these two topics dates back at least to the 
pioneering studies by Herbert Simon in the 1940s. However, the severity of 
the 2008 financial crisis, coupled with the inability of models with rational 
expectations to fully explain its dynamics, created new incentives to include 
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bounded rationality in macroeconomic models in the attempt to reconcile eco-
nomic models with reality. For example, De Grauwe (2012) finds that in a 
standard three-equation DSGE model with rational expectations, the probabil-
ity of observing a fall in output of the magnitude observed during the Great 
Recession is 1 out of 1.7 million. In fact, simulations of a standard three-equa-
tion DSGE model with rational expectations yield normally distributed data. 
This distribution is in stark contrast with historical data for output whose dis-
tribution is characterized by excess kurtosis or “fat tails”. 

This dissertation builds on and expands these research directions, and it 
provides new theoretical evidence validating the use of a number of different 
policy tools and emphasizes the importance of bounded rationality in expec-
tations for policy outcomes. Our main results can be summarized as follows. 
In the first essay, we find that the use of conventional monetary policy in con-
junction with macroprudential regulations can help to stabilize the economy. 
Importantly, macroprudential regulations provide additional benefits that go 
beyond the sole use of monetary policy. Specifically, following a shock that 
decreases the cost of credit, credit demand macroprudential regulations appear 
to be more suitable than credit supply macroprudential regulations in stabiliz-
ing inflation and output volatility. In the second essay, we find that a central 
bank targeting the spread between the interest rate on loans and the monetary 
policy rate maximizes the social welfare of the economy. Importantly, this 
finding holds across rational and extrapolative expectations. Finally, in the 
third essay, we find that unconventional monetary policy in the form of a com-
mitment to keep the nominal interest rate at zero in the future − so-called 
Odyssean forward guidance − may lead to a decrease in inflation and output 
volatility and reduce the number of deflationary episodes compared to no for-
ward guidance in policymaking. On the contrary, forward guidance in the 
form of central bank forecasts − so-called Delphic forward guidance − in-
creases the volatility of inflation and output as well as the frequency of defla-
tionary episodes compared to no forward guidance in policymaking. 

We now briefly describe the background and models and discuss the results 
of these three essays. 

I. Macroprudential Regulations and Monetary Policy 
A lack of or deficiency in appropriate macroprudential regulations is often 
cited as one of the main causes of the 2008 financial crisis. According to the 
literature (Bernanke, 2010; French et al., 2010; Hanson et al., 2011), prior to 
the financial crisis, the regulatory framework in place was characterized by a 
focus on preventing the costly failure of individual financial institutions. Im-
portantly, there was hardly any macroprudential oversight of the system as a 
whole. 
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In this essay, we investigate whether the use of macroprudential regulations 
is desirable when an economy experiences an exogenous decrease in the cost 
of credit. To provide a more granular perspective over a specific macropru-
dential regulation, we distinguish between credit demand and credit supply 
macroprudential regulations. The former aim to stabilize the financial sector 
of the economy by reducing or increasing the demand for credit of financially 
constrained entities. The latter, on the contrary, attempt to stabilize the finan-
cial sector by regulating entities that provide credit. 

Our DSGE model includes a patient household and an impatient household 
who consume goods and housing services. The two households supply labour 
to an entrepreneur. The patient household is a net saver. The impatient house-
hold is a net borrower and obtains non-business loans from a commercial 
bank. The impatient household is subject to a borrowing constraint, where the 
amount of available credit is linked to the value of her housing collateral and 
her income. The entrepreneur produces the intermediate output of the econ-
omy using labour and housing. The entrepreneur is subject to a borrowing 
constraint as well. The size of the business loan the entrepreneur has access to 
is a function of the entrepreneur’s housing collateral. The intermediate output 
produced by the entrepreneur is transformed into final output by a monopolis-
tic retailer. A monopolistic commercial bank, owned by the patient household 
and subject to a capitalization requirement, collects funds from the patient 
household and uses them to supply credit to the impatient household and the 
entrepreneur. The model features two policymakers: a central bank that sets 
the monetary policy rate using a Taylor rule for inflation, output and credit 
growth and a macroprudential regulator that countercyclically tightens or re-
laxes the borrowing constraints of the economy and the capital-to-asset ratio 
of the commercial bank. 

Our contribution to the literature on macroprudential regulations (Angelini 
et al., 2012; Lambertini et al., 2013; Rubio and Carrasco-Gallego, 2014 and 
2017) is twofold. First, unlike previous research, our analysis includes the 
presence of income in the borrowing constraint of the impatient household and 
isolates the effects of specific types of macroprudential regulations. The intro-
duction of income into the borrowing constraint is rarely seen in the literature 
but represents a more prudent lending criterion than a loan-to-value constraint 
alone, as shown in Gelain et al. (2013). Second, this paper builds on the rich 
literature about central bank responses to measures of financial conditions 
(e.g., Curdia and Woodford, 2010; Gambacorta and Signoretti, 2014) and ex-
tends it by including credit supply and credit demand macroprudential regula-
tions. 

We let the model to be subject to an exogenous shock that reduces the mo-
nopolistic power of the commercial bank. This reduction generally leads to a 
decrease in the cost of credit for business and non-business loans, which exerts 
upward pressure on the demand for loans and housing and, thus, on house 
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prices. Both inflation and output stay moderately positive, which leads to 
higher nominal and real interest rates. 

We consider different types of policy configurations. By using a loss func-
tion in inflation and output, we are able to rank the desirability of specific 
types of policies. Our results can be summarized as follows. We find that an 
active prudential regulator with a central bank using a standard Taylor rule in 
inflation and output is the most desirable policy, as it minimizes the loss func-
tion in inflation and output. Importantly, given an active macroprudential reg-
ulator, a standard Taylor rule is more desirable than a Taylor rule augmented 
with credit growth targeting. Under the augmented Taylor rule, the central 
bank responds to tightening of credit standards by the macroprudential regu-
lator and sets a monetary policy rate that is too low, which leads to greater 
inflation and output volatility. Finally, the value of the loss function is highest 
when the central bank uses a standard Taylor rule for inflation and output and 
the macroprudential regulator is inactive. Thus, ignoring developments in fi-
nancial markets and focusing exclusively on inflation and output is the worst 
policy configuration. 

The second part of our analysis is focused on establishing the desirability 
of specific types of macroprudential regulations. We show that credit demand 
macroprudential regulations are more effective than credit supply macropru-
dential regulations in minimizing the loss function in inflation and output. This 
is because while the exogenous shock to the cost of credit originates in the 
banking sector, it resembles a credit demand shock, as it primarily affects the 
demand for credit. 

II. Should the Central Bank Target the Credit Spread? 
An Assessment of Different Expectations Schemes 
(joint with Tamás Vasi) 
Unusual dynamics in money markets in August 2007 were among the most 
notable events that preceded the full onset of the 2008 financial crisis. As re-
ported by Taylor and Williams (2009), on the 9th of August, 2007, the spread 
between the U.S. Federal Funds rate (FFR), that is, the interest rate on over-
night loans between banks, and the Federal Reserve target unexpectedly 
surged. Similarly, the London Interbank Offered rate (LIBOR) experienced a 
sudden spike. This pattern was in stark contrast with previous years when the 
same rates were characterized by moderate downward trends and low volatil-
ity. Curdia and Woodford (2010) suggest that in response to growing stress in 
financial markets around August 2007, the Federal Reserve reduced its oper-
ating target for the FFR in late 2007. Importantly, at that time, official statistics 
did not record a fall in either inflation or output. Because a standard Taylor 
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rule with inflation and output targeting is unable to explain this monetary pol-
icy conduct, Curdia and Woodford (2010) investigate the desirability of an 
augmented Taylor rule that targets measures of financial conditions. 

This paper contributes to the literature by analysing the benefits of an aug-
mented Taylor rule, along the lines of Curdia and Woodford (2010), but in a 
more elaborate economic environment. As in Curdia and Woodford (2010), 
we assume that the spread between the interest rate on loans and the monetary 
policy rate is an indicator of financial conditions in the economy. However, 
unlike Curdia and Woodford (2010), our model includes a housing market and 
a commercial bank that intermediates funds between borrowers and lenders in 
the economy. This choice is motivated by the widespread view that both of 
these sectors of the economy played crucial roles in the development of the 
2008 financial crisis. 

In addition, we extend our model to include a second version with extrap-
olative expectations. The motivation behind this extension is twofold. First, 
empirical evidence suggests that households and professional forecasters form 
expectations using simple rules of thumb (Mankiw et al., 2003; Branch, 2004). 
Second, the incorporation of extrapolative expectations into a DSGE model 
has an interesting implication for monetary policy. In fact, monetary policy 
rules yielding determinacy under rational expectations do not necessarily have 
the same stabilizing effects under extrapolative expectations (Branch and 
McGough, 2009 and 2010). Thus, it appears relevant to investigate the robust-
ness of our results to an alternative specification of the expectations formation 
mechanism. 

Our economy includes a patient household, an impatient household, a com-
mercial bank, a firm and a central bank. Both types of households consume 
final goods and housing and supply labour to the firm, which produces the 
final output of the economy. The patient household is a net saver and supplies 
its savings to the commercial bank in the form of deposits. The impatient 
household is a net borrower that obtains credit from the commercial bank and 
is subject to a borrowing constraint. Thus, the commercial bank intermediates 
funds between the two households and, in so doing, maintains a desired capi-
tal-to-asset ratio, which reflects the bank’s risk appetite. When the commercial 
bank’s risk appetite increases, the desired capital-to-asset ratio is reduced, as 
resources are diverted towards business activities. Deviations from the desired 
capital-to-asset ratio are costly for the bank. These costly deviations lead to a 
wedge between the interest rate on deposits and the interest rate on loans. We 
define this spread as the credit spread. 

We perturb the model with an exogenous shock to the bank’s desired cap-
ital-to-asset ratio, which we interpret as an increase in the bank’s risk appetite. 
As a general result, we find that the exogenous shock leads to a decrease in 
the interest rate on loans and to an increase in the demand for loans and hous-
ing by the impatient household. Thus, the lower cost of credit brings about a 



 19

reallocation of housing from the patient to the impatient household. The hous-
ing reallocation exerts upward pressure on house prices and on the consump-
tion of the patient household, which sells houses to the impatient household. 
The incentive to invest in housing leads the impatient household to keep its 
consumption below the steady state level, which lowers the aggregate demand 
of the economy, exerts downward pressure on real wages and leads to mild 
deflation and low output. 

Using welfare analysis, we assess the desirability of a Taylor rule aug-
mented with credit spread targeting. Our results can be summarized as fol-
lows. First, we find that the use of credit spread targeting in policymaking is 
desirable, independently of how the agents form their expectations. This result 
arises because credit spread targeting leads to a relatively high real interest 
rate, which is able to counteract the fall in the cost of credit induced by the 
shock to the bank’s capital-to-asset ratio and to moderate the responses of the 
housing and credit markets. Second, we find that a higher real interest rate 
under credit spread targeting amplifies the inflation and output responses. 
However, the benefits of credit spread targeting, in the form of more stable 
housing and credit markets, outweigh the loss in social welfare stemming from 
lower inflation and output. Finally, we find that the credit spread targeting 
Taylor rule that leads to the highest social welfare entails a more aggressive 
coefficient on credit spread targeting under boundedly rational expectations 
than under rational expectations. 

III. Macroeconomic Effects of Odyssean and Delphic 
Forward Guidance: An Analysis with Asset Prices and 
Boundedly Rational Agents 
In response to the severe turmoil in the economy and the financial markets, on 
the 16th of December, 2008, the U.S. Federal Reserve brought the Federal 
Funds rate to a target between 0 % and 0.25 %. This policy decision marked 
the transition from conventional to unconventional monetary policy. In the 
years that followed, several central banks around the world, such as the Sve-
riges Riksbank, the European Central Bank and the Swiss National Bank, 
found themselves in a similar position. 

Forward guidance is one of the unconventional tools a monetary policy-
maker can use in a depression. Forward guidance can be defined as an attempt 
by the central bank to influence agents’ expectations about the future path of 
the economy. Using the distinction introduced by Campbell et al. (2012), for-
ward guidance comes in the form of forecasts produced by the central bank 
about the future evolution of the economy and its intended policy actions (Del-
phic forward guidance) or in the form of a commitment by the central bank to 
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keep the nominal interest rate at zero longer than would be required by a stand-
ard Taylor rule (Odyssean forward guidance). 

The purpose of this essay is to assess the properties and effects of Odyssean 
and Delphic forward guidance on inflation, output, asset prices and the central 
bank’s monetary policy credibility. To do so, we utilize a New Keynesian 
model. Exogenous shocks perturb the model and may occasionally bring in-
flation below the inflation target and constrain the nominal interest at its Zero 
Lower Bound1. In this scenario, the central bank uses Odyssean or Delphic 
forward guidance. Odyssean forward guidance is modelled as a commitment 
by the central bank to keep the nominal interest rate at zero for a number of 
periods into the future, disregarding the Taylor rule. On the contrary, under 
Delphic forward guidance, the central bank uses a VAR model to produce 
forecasts about the future path of the economy and its intended policy actions. 
These forecasts are then publicly shared. 

Our economy is populated by boundedly rational agents who form expec-
tations by choosing between two simple, stylized strategies: fundamental anal-
ysis and extrapolative analysis. By using the Brock and Hommes (1997) 
switching mechanism, the agents tend to choose the strategy that has per-
formed better in the last period. Crucially, we let agents relying on fundamen-
tal analysis incorporate the central bank’s announcements or forecasts into 
their information set during the periods in which forward guidance is used in 
policymaking, similarly to Goy et al. (2018). This simple framework allows 
us to measure the evolution of the central bank’s credibility by letting the frac-
tion of agents who make use of fundamental analysis be a proxy for the cred-
ibility of the central bank. 

Our model shows that Odyssean and Delphic forward guidance may have 
different effects on the economy. Odyssean forward guidance helps the econ-
omy exit the Zero Lower Bound, with inflation, output and the growth rate of 
asset prices being higher than when Odyssean forward guidance is not used. 
Odyssean forward guidance decreases the probability of deflationary epi-
sodes, and its use in policymaking leads to higher monetary policy credibility. 
Given the calibration of the parameter values of the model, the optimal hori-
zon for Odyssean forward guidance is to commit to keeping the nominal in-
terest rate at zero for three periods into the future. On the contrary, the optimal 
Delphic forward guidance horizon is zero. This is because Delphic forward 
guidance prolongs deflation, increases the volatility of the economy and leads 
to lower output and lower asset prices growth. Both Odyssean and Delphic 
forward guidance increase the central bank’s monetary policy credibility com-
pared to not using forward guidance in policymaking. 

                               
1 For simplicity, we assume the Zero Lower Bound to be the Effective Lower Bound of our 
economy. 
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Our paper adds to the extensive empirical and theoretical literature on for-
ward guidance. At an empirical level, the literature finds that Odyssean for-
ward guidance has moderately expansionary effects on inflation, output and 
asset prices (Del Negro et al., 2015), while Delphic forward guidance may 
have heterogeneous effects, depending on how the agents interpret the an-
nouncement and the nature of a statement (Andrade et al., 2019). Concerning 
financial assets, Swanson (2017) finds that forward guidance, in the form of 
announced future increases in the U.S. federal funds rate, has a negative effect 
on stock prices. Swanson (2017) finds that the effects of forward guidance on 
asset prices are not particularly persistent, ranging on average from one to four 
months. Our results are consistent and qualitatively in line with these findings. 
At a theoretical level, several papers investigate the effects and effectiveness 
of forward guidance on the economy (Gabaix, 2016; McKay et al., 2016; 
Hagedorn et al., 2018; Woodford, 2018; Andrade et al., 2019). Those papers, 
however, do not formally include a financial sector in their models and are 
therefore unable to explain the effects of forward guidance on asset prices. 
Because our model includes asset prices, we are able to explain the channel 
that drives the different effects of Odyssean and Delphic forward guidance on 
asset prices. 
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