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Abstract 

  

The recent crisis in global financial markets has led to a substantial number of proposals aimed at 
strengthening the financial system. Specifically, in this paper we evaluate the effectiveness, in terms 
of macroeconomic stability, of monetary policy rules and instruments of prudential supervision. We 
build a dynamic stochastic general equilibrium model with financial frictions and is evaluated in the 
context of two shocks: financial and technology.  The results obtained suggest that the effectiveness 
depends on the nature of the nature shock.  
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Introduction 
 
In recent decades, the evolution of the financial system has played an important role in determining 
economic cycles. This relationship between the financial sector and the real sector has generally led to 
escessive volatility of the cycle, amplifying its expansionary effects and  exacerbating downturns. 
Empirical evidence argues that this procyclicality in the behavior of the financial sector may be the origin 
of strong instability once the expansionary phase of the cycle is reversed (Borio et al., 2001). Periods of 
economic growth tend to be associated with significant increases of credit growth rate, and recessions with 
sharp reductions of credit. Thus, the behavior of variables such as credit growth may be an important 
indicator of financial vulnerability, which materializes in the contractionary phase of the cycle. 

 
As a result of the recent financial crises, questions about the way in which monetary policy should be 
implemented have been raised. In particular, there has been strong interest in answering the following 
questions: 

- Is it enough to have a monetary policy rule that reacts to the traditional variables, such as output 
and inflation, to contain financial volatility? 

- Is it beneficial for the monetary authority to include in its rule, indicators of financial volatility and 
vulnerability such as the credit growth rate? 

 
There is a wide branch of literature – Bernake and Gertler (2001), Cecchetti et al. (2000), Rabanal (2009) 
that helps to answer these questions. This literature focuses specially on the debate about whether central 
Banks should react directly to indicators of financial volatility. 

 
Our analysis contributes to the current debate by evaluating the effectivenes, in terms of macroeconomic 
stability, of monetary policy rules and instruments of prudential supervision. Specifically we seek to 
distinguish between the gains of both, including in the standard monetary policy rule indicators of 
financial stress such as credit growth - augmented monetary policy rule, and applying a macroprudential 
instrument that allows a supervisory authority to affect directly credit interest rates in order to mitigate its 
volatility. This research is performed using a  Standard sticky-price Dynamic stochastic general 
equilibrium model and Financial market frictions, evaluated in the context of financial and technology 
shocks. 
 

The  Model 
 
The economy is populated by a representative household, a monetary authority, and three types of producers: 
entrepreneurs, capital producers, and retailers. In this model, financial and credit conditions play a central 
role in the propagation of cyclical fluctuations due to a financial accelerator effect. We model financial 
frictions following Bernanke et al. (1999).    In this set-up, there is an inverse link between the external 
finance premium and firms’ net worth. The financial shock is assumed to  influence the  funding costs 
of firms (and hence investment and aggregate  economic activity) via its effect on the external finance 
premium.  
 
 
Households 
 
The representative agent maximizes lifetime utility, subject to a budget constraint. The utility function is 
specified as follows: 
 



 

 

 

퐸 ∑ 훽 푒 푙표푔퐶 − 휃                             (1)

    
The period budget constraint is given by: 

 
퐶 + = 퐻 + Π +                                                                 (2) 

Where 퐶  is consumption; 1 −퐻  is leisure, with  0 < H <1;  is the elasticity of labor supply; and 휃 is the 

weight on leisure in the utility function. The household supplies labor to the etrepreuners and receives the 
nominal wage, 푊 , in return and owns equity in the retailers receiving the real dividend , Π . The hosehold 
deposits 퐷  at the financial intermediaries; and 푅  is the nominal rate of return on the deposits between 
periods t-1 and t. 

The variable 푒  is an exogenous preference shock, which follows  

푙표푔푒 = 휌 푙표푔푒 + 휖  ,  휖 ~푖. 푖.푑.푁 0,휎                                                      (3) 

Producers 

There are several stages of production in the economy: Entrepreneurs produce wholesale goods and sell 
them to retailers who combine into a differentiated final good. The final good can be used for consumption 
or sold to capital good producers. 

Entrepreneurs 
Manage firms are risk neutral, have a finite expected horizon for planning purposes, and borrow to finance 
the capital used in the production process. Produce a wholesome goods according to the following 

production function:   퐹 퐾 , 퐿 = 휔 퐾 푧 퐿                                                                               (4) 
Where: 

퐾  is the capital purchased by entrepreneur j in period t-1 . 퐿   is the labor hired by entrepreneur j.  is 
an idiosyncratic shock, known only to the entrepreneur1 - suppouse private information – while lenders 
only after paying monitoring costs can learn about the shock´s realizations. 푧  is an exogenous technology 
shock common to all the entrepreneurs, which follows: 

     푙표푔푧 = 휌 푙표푔푧 + 휖 .   휖 ~푖. 푖.푑.푁(0,휎 )                                                     (5) 

Capital purchased at the end of period t, 퐾  , is partly financed form the entrepreneur´s net worth  푁  

and partly from issuing nominal debt, 퐵 : 푄 퐾 = 푁 +                                                                    (6) 

Where  푄   is the price of capital relative to the aggregate price 푃 .  

A financial market imperfection arises due to asymmetric information between the borrower and the lender. 
This costly state verification problem – “financial friction” - results in a financial contract featuring in a 
risk premium associated with external funds. The optimal contract implies that the external finance 
premium 푠	(∙), increases with leverage (i.e., dependes on the entrepreneur´s balance sheet position), and 

thus can be characterized  at the aggregate level by the following reduced-form equation: 푠 = 푓 푠 	 

(7)                                                                                     Where 푠 (∙) > 0 ,  푠	(1) = 1   and  푓  is an 

                                                             
1   The idiosyncratic shock is assumed to be i.i.d across entrepreneurs and time and to have mean  



 

 

 

exogenous financial shock common to all the entrepreneurs, which follows:   푙표푔푓 = 휌 푙표푔푓 + 휖  ,          

휖 ~	푖. 푖.푑.푁(0,휎 )                                                       (8) 

 

Capital Producers 

Capital producers use a linear technology to produce capital goods, sold at the end of period t. They use a 
fraction of final goods purchased from retailers as investment goods, It, that are combined with the existing 
capital stock kt to produce new capital goods kt+1. The new capital goods replace depreciated capital and 
add to the capital stock. The aggregate capital stock evolves according to  퐾 = 푥 퐼 + (1 − 훿)퐾  (9)                           
where δ is the capital depreciation rate and      represent  efficient investment goods, and , is an 
investment – specific shock that follows first- order  autoregressive process: 

푙표푔푥 = 휌 푙표푔푥 + 휖 ;          휖 ~푖. 푖.푑.푁 0,휎                                           (10) 

Next period capital   kt+1   is then sold to entrepreuners. 

Capital producers maximize their profit2   Π = 퐸 푄 푥 퐼 − 퐼 − − 훿 퐾                            

(11) 

Yielding the following first-order condition   퐸 푄 푥 − 1− 휉 − 훿 = 0                                          (12) 

Retailers 

The retail sector is used only to introduce nominal rigidity into this economy. Purchase the wholesale 
goods from entrepreneurs, and then sell these differentiated retail goods in a monopolistically competitive 
market. To introduce price stickness, each retailer can re-optimize it price only once it receives a random 
signal3. The probability of receiving such a signal is 1-휈.  

There is a continuum of monopolistically competitive retailers of measure 1 indexed by j who by 
intermediate goods from entrepreneurs and differentiate them at no cost. Each retailer j  thus sells retail 
good 푌 (푗)  at price 푃 (푗) . The final good 푌 , is the composite of the individual retail goods:	푌 =

∫ 푌 푑푗           (13)                                                                

And the corresponding price index, 푃  , is given by:   푃 = ∫ 푃 (푗) 푑푧                                          (14) 

The demand function faced by each retailer is given by:    푌 = 푌                                                (15) 

Each retailer selects its price in order to maximize its expected real total profit over the periods during 
which its price remains fixed.  

Equilibrium characterization 

In this economy, equilibrium consists of an allocation of state variables and a sequence of prices and co-
state variables that satisfy the optimality conditions of households, capital producers, entrepreneurs, and 
retailers. In equilibrium, household deposits in financial intermediaries are equal to total debt by the 
entrepreneurs:  

                                                             
2  Capital producers are subject to a quadratic capital adjustment cost,	 − 훿 퐾   - 
3   Following Calvo (1983)  



 

 

 

                																																																															퐷 = 퐵                                                                                     
(16)                  

Macroprudential Policy rules 
 
We compare the behaviour of our model economy under four different monetary macro- prudential rules.   
 

Standard Taylor Rule 

The central bank adjusts the nominal interest rate, , in response to deviations in inflation, 휋  and 푌  
from their steady – state values 휋, and 푌. It is assumed that the central bank smooths interest rates, 

adjusting them gradually to the desired value: 
		

= 	 	 푒                         

(17)                                     Where 휙  , 휙  and 휙  are policy coefficients chosen by the central bank, and 
휖  is a monetary policy shock, which follows  휖 ~푖. 푖.푑.푁 0,휎  

Augmented Taylor Rule 
 
The standard Taylor rule is augmented to allow the policy interest rate to also react to deviations in 
credit growth from its steady-state value as follows: 

                                                        = 	 	 푒                             (18) 

Where cgt  is the growth rate of nominal credit, cgss  is the steady-state value of cgt  and ϕc  is the policy 
coefficient chosen by the central bank that captures the extent to which it responds to deviations in credit 
growth. 
 
Macroprudential regime with a standard Taylor Rule 
 
The third policy regime combines a macroprudential rule with a standard Taylor rule. This regim reacts 
to the nominal credit growth rate incorporating an exogenous component of the external risk premium: 
휏 = (푐푔 푐푔⁄ ) . This instrument allows affecting, directly the market interest rate without affecting 
the monetary interest rate. 
 
Macroprudential regime with the augmented Taylor  Rule 
 
The final policy regime combines the augmented Taylor rule with the macroprudential instrument.  In 
this regime, it is assumed that policy-makers have both interest rates and the macroprudential instrument 
at their disposal to  stabilize the macroeconomy.  

 
Data and estimation strategy 
 
As it common in the applied DSGE literature, we keep a number of parameters fixed in the estimation4. 
For the traditional DSGE parmeters we choose fairly conventional values. Table 1 presents a list of the 
parameter values used.  

Table 1. Parameter calibration 
 

Parameters Definition Values 
β Quaterly discount factor   0.987 
δ Capital  depreciation rate 0.025 
α Capital  share in production function    1/3 

                                                             
4   Both Bayesian estimation of DSGE models and fixing part of the parameters are standard in the literature ( e.g. 
Smets and Wouters (2003); Adolfson et al (2005)). 



 

 

 

ε Intermediate-good elasticity of substitution 5 
γ Inverse of labor supply elasticity 1 
θ Weight on leisure in the utility function 5.75 
η Survival rate of entrepreneurs   0.977 
π Gross steady-state inflation rate 1.04 

n/k Steady-state ratio of net worth to capital 0.6 
s Gross steady-state risk premium  1.017 

 
 
The remaining non-calibrated parameters are estimated using a Bayesian approach5. The information on 
the priors for these parameters is given in Table 2.   We use previous studies to guide us in 
establishing our priors.  

Table 2. Estimation results 
 

Prior distribution          Posterior distribution 
Coef.  Density Mean   StD      Mean     5%    95%  
χ G 0.05 0.02        0.076  0.054  0.098 
ξ N 0.25 0.05        0.303  0.170  0.436 
ν B 0.70 0.05        0.530  0.531  0.529 
ϕπ G 1.50 0.10        1.719  1.462  1.975 
ϕY N 0.50 0.10        0.135  0.058  0.212 
ϕr B 0.75 0.10        0.707  0.551  0.864 
ρf B 0.70 0.05        0.756  0.625  0.887 
ρz B 0.70 0.05        0.929  0.868  0.990 
ρx B 0.70 0.05        0.931  0.876  0.987 
ρp B 0.70 0.05        0.936  0.897  0.976 
σf IG 0.01 Inf        0.002  0.002  0.003 
σz IG 0.01 Inf        0.007  0.005  0.009 
σe IG 0.01 Inf        0.003  0.003  0.004 
σx IG 0.01 Inf        0.006  0.004  0.008 
σp IG 0.01 Inf        0.024  0.018  0.029 

 
 
 
We use  data for the following five variables in our estimation: output,  investment, the nominal interest 
rate, inflation and the external finance cost.  All data series are quarterly and are for the Spanish and 
European economy over the period from 1997Q1 to 2009Q3.  The output and investment series are 
expressed in per capita terms, and are logged and linearly detrended.  
 
Performance of policy Rules under a Financial shock  
 
we evaluates the dynamics of key macroeconomic variables under the four different policy rules 
discussed above, in response to the same two shocks, i.e. an expansionary financial shock and a positive 
technology shock. 
 
Expansionary financial shock 
 
The financial shock is modelled as an expansionary financial shock that could be the result of, for 
example, a relaxation in lending standards. The upshot is a positive output gap, a rise in inflation and an 
increase in credit growth. Compared to the standard Taylor rule, the impact of the financial shock is 
dampened when the central bank follows an augmented Taylor rule (rule under which central bank  also 
responds to deviations in credit growth ). The dampened response  works through the expectation 
channel.   

                                                             
5   We use the Metropolis- Hastings algorithm to perform the simulations. 



 

 

 

 
In a regime where policy-makers  respond to deviations in credit conditions –augmented taylor rule -, 
agents expect the policy rate to react more aggressively in the presence of an expansionary financial 
shock than it would in the standard Taylor rule regime. Forward- looking agents take the potential rise 
in the policy interest rate (and the associate rise in the cost of external finance) into account and hence 
reduce their borrowing accordingly. This dampens the responses in output and inflation resulting in less 
volatility compared to the standard Taylor rule. 
 
Under Macroprudential with Standard Taylor Rule regime, policy-makers have the macroprudential 
instrument at their disposal and can use it to directly offset the effects of the expansionary financial 
shock on the external finance premium.  Thus, the external risk premium does decline, as in the Taylor 
rule regime, but by less because policymakers use the countercyclical macroprudential instrument to 
partially offset the fall in the external risk premium and in consecuence Inflation and  output  are further 
stabilized.  
 
The macroprudential rule with an augmented Taylor rule offers similar benefits in terms of 
macroeconomic stabilization as does the previous regime, suggesting that the macroprudential 
instrument may be a more effective tool for macroeconomic  stabilization in the presence of a financial 
shock than the policy rate. Table 3 shows the standard deviations of output and inflation of consumption 
under each of the four scenarios. It is observed that with the augmented Taylor rule, the standard deviation 
of both, product and inflation, are lower than when using the simple Taylor rule. An also, if the 
macroprudential rule is used, the volatility of output and inflation are even lower than under the 
augmented Taylor rule. 
 
Positive technology shock 
 
The technology shock is modelled as a positive shock to the aggregate technology term in the 
production function. In contrast to the case of a financial shock, all four regimes yields similar results in 
terms of macroeconomic stabilization. Table 3 shows that the volatility of inflation is lower under the 
augmented Taylor rule and even lower under macroprudential rule. However, this comes at the cost of 
greater volatility in terms of product. Therefore, in the aggregate the volatility of the economy (output 
and inflation) turns out to be lower under the simple Taylor rule, and higher under the augmented 
Taylor rule and the augmented Taylor rule with the macroprudential instrument. 
 
Table 3 

PERFORMANCE OF POLICY RULES 

Standard deviations 

Variable Simple Taylor 
    Simple Taylor 

Augmented Taylor 
Augmented Taylor 

+ Macroprudential + Macroprudential 

Financial shock 

Output 0.0491 0.0398 0.0402 0.0312 
Inflation 0.0174 0.0097 0.0101 0.0076 
Average 0.0332 0,0245 0,0251 0,0194 
Ranking 4 2 3 1 

Technology shock 

Output 0.0191 0.0232 0.0256 0.0293 
Inflation 0.0063 0.0054 0.0055 0,0042 
Average 0.0127 0,0143 0,0155 0.0167 
Ranking 1 2 3 4 

 
Conclusions 
 



 

 

 

Our findings suggest that, in the presence of a financial shock, macroeconomic  stabilization is better 
under regimes where policy-makers respond to financial imbalances (using either the policy rate and/or 
a macroprudential instrument) compared to a standard Taylor rule regime. However, this result may not 
hold in the face of other types of shocks. 
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