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Abstract

The aim of this paper is twofold. First, I study how the proportion of fi xed and variable-rate 

mortgages in an economy can affect the way shocks are propagated. Second, I analyze 

optimal implementable simple monetary policy rules and the welfare implications of this 

proportion. I develop and solve a New Keynesian dynamics tochastic general equilibrium 

model that features a housing market and a group of constrained individuals who need 

housing collateral to obtain loans. A given proportion of constrained households borrows at 

a variable rate, while the rest borrows at a fi xed rate.The model predicts that in an economy 

with mostly variable-rate mortgages, an exogenous interest rate shock has larger effects on 

borrowers than in a fi xed-rate economy. Aggregate effects are also larger for the variable-

rate economy. For plausible parametrizations, differences are muted by wealth effects on 

labor supply and by the presence of savers. More persistent shocks, such as infl ation target 

and technology shocks, cause larger aggregate differences. From a normative perspective 

I fi nd that, in the presence of collateral constraints, the optimal Taylor rule is less aggressive 

against infl ation than in the standard sticky-price model. Furthermore, for given monetary 

policy, a high proportion of fi xed-rate mortgages is welfare enhancing.

Keywords: Fixed/Variable-rate mortgages, monetary policy, housing market, collateral con-

straint.

JEL classifi cation: E32, E44, E52.



BANCO DE ESPAÑA 9 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 10 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 11 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 12 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 13 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 14 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 15 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 16 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 17 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 18 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 19 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 20 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 21 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 22 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 23 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 0903

0 5 10

-4

-2

0
Consumption Borrowers

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

0 5 10
-10

-5

0
Housing Borrowers

quarters

%
 d

ev
. s

te
ad

y 
st

at
e

0 5 10
-0.5

0

0.5
Consumption Savers

quarters

%
 d

ev
. s

te
ad

y 
st

at
e

0 5 10
-0.2

0

0.2
Interest Rate

quarters

%
 d

ev
. s

te
ad

y 
st

at
e

0 5 10
-1

0

1
Inflation

quarters

%
 d

ev
. s

te
ad

y 
st

at
e

0 5 10
-0.5

0

0.5
House Prices

quarters

%
 d

ev
. s

te
ad

y 
st

at
e

fixed variable



BANCO DE ESPAÑA 25 DOCUMENTO DE TRABAJO N.º 0903

0 1 2 3 4 5 6 7 8 9
-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

0.2
Aggregate Output

quarters

fixed
variable



BANCO DE ESPAÑA 26 DOCUMENTO DE TRABAJO N.º 0903

0 1 2 3 4 5 6 7 8 9
-2.5

-2

-1.5

-1

-0.5

0

0.5
Aggregate Output

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

fixed
variable



BANCO DE ESPAÑA 27 DOCUMENTO DE TRABAJO N.º 0903

0 1 2 3 4 5 6 7 8 9
-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5
Aggregate Output

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

fixed
variable



BANCO DE ESPAÑA 28 DOCUMENTO DE TRABAJO N.º 0903

0 5 10
0

0.5

1

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Output

0 5 10
0

2

4

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Cons. Borrowers

0 5 10
0

10

20

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Housing  Borr.

0 5 10
-0.5

0

0.5

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Cons. Savers

0 5 10
-10

-5

0

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Housing Savers

0 5 10
0

0.2

0.4

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Interest Rate

0 5 10
0

0.5

1

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Inflation

0 5 10
-2

0

2

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

House Prices

0 5 10
0

0.1

0.2

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Inflation Target

f ixed v ariable



BANCO DE ESPAÑA 29 DOCUMENTO DE TRABAJO N.º 0903

0 5 10
0

0.5

1

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Output

0 5 10
0

1

2

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Cons. Borrowers

0 5 10
-5

0

5

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Housing Borr.

0 5 10
0

0.5

1

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Cons. Savers

0 5 10
-2

0

2

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Housing Savers

0 5 10
-0.1

-0.05

0

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Interest Rate

0 5 10
-0.2

-0.1

0

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Inflation

0 5 10
0

0.5

1

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

House Prices

0 5 10
0

1

2

%
 d

ev
. s

te
ad

y 
st

at
e

quarters

Technology

f ixed v ariable



BANCO DE ESPAÑA 30 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 31 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 32 DOCUMENTO DE TRABAJO N.º 0903

0

2

4

6

8

10

12

14

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Alpha

W
el

fa
re Social Welfare

Savers' Welfare
Borrowers' Welfare



BANCO DE ESPAÑA 33 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 34 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 35 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 36 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 37 DOCUMENTO DE TRABAJO N.º 0903

References

[1] ADOLFSON, M., S. LASEÉN, J. LINDÉ and M. VILLANI (2007). “Bayesian Estimation of an Open

Economy DSGE Model with Incomplete Pass-Through”, Journal of International Economics, 72, pp.

481-511.

[2] AOKI, K., J. PROUDMAN and G. VLIEGHE (2004). "House Prices, Consumption, and Monetary

Policy: A Financial Accelerator Approach", Journal of Financial Intermediation, 13 (4), pp. 414-435.

[3] ASSENMACHER-WESCHE, K., and S. GERLACH (2008). Ensuring Financial Stability: Financial

Structure and the Impact of Monetary Policy on Asset Prices, Working Paper 361, Institute for

Empirical Research in Economics, University of Zurich.

[4] BERNANKE, B. (2007). “The Financial Accelerator and the Credit Channel”, Remarks at a Con-

ference at the Federal Reserve Bank of Atlanta.

[5] CALVO, G. (1983). "Staggered Prices in a Utility-Maximizing Framework", Journal of Monetary

Economics, 12 (3), pp. 383-398.

[6] CALZA, A., T. MONACELLI and L. STRACCA (2007). Mortgage Markets, Collateral Constraints

and Monetary Policy: Do Institutional Factors Matter?, mimeo.

[7] CAMPBELLM, J., and J. COCCO (2003). "Household Risk Management and Optimal Mortgage

Choice", Quarterly Journal of Economics, 118 (4), pp. 1449-1494.

[8] CLARIDA, R., J. GALÍ and M. GERTLER (2000). "Monetary Policy Rules and Macroeconomic

Stability: Evidence and Some Theory", Quarterly Journal of Economics, 115, pp. 147-180.

[9] DAVIS, M., and J. HEATHCOTE (2005). "Housing and the Business Cycle", International Economic

Review, 46 (3), pp. 751-784.

[10] DEBELLE, G. (2004). "Household Debt and the Macroeconomy", BIS Quarterly Review.

[11] DOMEIJ, D., and M. FLODÉN (2006). "The Labor-Supply Elasticity and Borrowing Constraints:

Why Estimates are Biased", Review of Economic Dynamics, 9, pp. 242-262.

[12] EMF (2006). "Study on Interest Rate Variability in Europe", EMF Publication.

[13] EUROPEAN CENTRAL BANK (2003). Structural Factors in the EU Housing Markets.



BANCO DE ESPAÑA 38 DOCUMENTO DE TRABAJO N.º 0903

[14] GOURINCHAS, P. (2001). Precautionary Savings, Life Cycle and Macroeconomics, mimeo.

[15] GRAHAM, L., and S. WRIGHT (2007). "Nominal Debt Dynamics, Credit Constraints and Mone-

tary Policy", The B.E. Journal of Macroeconomics, 7 (1).

[16] GREENWOOD, J., Z. HERCOWITZ and G. HUFFMAN (1988). "Investment, Capacity Utilization,

and the Real Business Cycle", The American Economic Review, 78 (3), pp. 402-417.

[17] HM TREASURY (2003). EMU and the Monetary Transmission Mechanism.

[18] – (2003a). Housing, Consumption and EMU.

– (2003b). UK Membership of the Single Currency - An Assessment of the Five Economic Tests.

[19] IACOVIELLO, M. (2005). "House Prices, Borrowing Constraints and Monetary Policy in the Busi-

ness Cycle", American Economic Review, 95 (3), pp. 739-764.

[20] IACOVIELLO, M., and S. NERI (2008). Housing Market Spillovers: Evidence from an Estimated

DSGE Model, mimeo.

[21] KRUSELL, P., and A. SMITH (1998). "Income and Wealth Heterogeneity in the Macroeconomy",

The Journal of Political Economy, 106 (5), pp. 867-896.

[22] LAWRANCE, E. (1991). "Poverty and the Rate of Time Preference: Evidence from Panel Data",

The Journal of Political Economy, 99 (1), pp. 54-77.

[23] MCCALLUM, B., (2001). "Should Monetary Policy Respond Strongly To Output Gaps?," American

Economic Review, 2001, 91(2), pp. 258-262.

[24] MENDICINO, C., and A. PESCATORI (2007). Credit Frictions, Housing Prices and Optimal Mon-

etary Policy Rules, mimeo.

[25] MILES, D. (2004). The UK Mortgage Market: Taking a Longer-Term View, HM Treasury.

[26] MONACELLI, T. (2006). "Optimal Monetary Policy with Collateralized Household Debt and Bor-

rowing Constraints," in conference proceedingsMonetary Policy and Asset Prices, edited by J. Camp-

bell.

[27] RAFFO, A. (2006). Net Exports, Consumption Volatility, and International Real Business Cycle

Models, Kansas City Fed Working Paper, 06-01.



BANCO DE ESPAÑA 39 DOCUMENTO DE TRABAJO N.º 0903

[28] YUN, T. (1996). "Nominal Price Rigidity, Money Supply Endogeneity and Business Cycles", Journal

of Monetary Economics, 37, pp. 175-391.



BANCO DE ESPAÑA 40 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 41 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 42 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 43 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 44 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 45 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 46 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 47 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 48 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 49 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 50 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA 51 DOCUMENTO DE TRABAJO N.º 0903



BANCO DE ESPAÑA PUBLICATIONS

1. Previously published Working Papers are listed in the Banco de España publications catalogue.

WORKING PAPERS1

0721 CLAUDIA CANALS, XAVIER GABAIX, JOSEP M. VILARRUBIA AND DAVID WEINSTEIN: Trade patterns, trade 

balances and idiosyncratic shocks.

0722 MARTÍN VALLCORBA AND JAVIER DELGADO: Determinantes de la morosidad bancaria en una economía 

dolarizada. El caso uruguayo.

0723 ANTÓN NÁKOV AND ANDREA PESCATORI: Inflation-output gap trade-off with a dominant oil supplier. 

0724 JUAN AYUSO, JUAN F. JIMENO AND ERNESTO VILLANUEVA: The effects of the introduction of tax incentives on 

retirement savings.

0725 DONATO MASCIANDARO, MARÍA J. NIETO AND HENRIETTE PRAST: Financial governance of banking 

supervision.

0726 LUIS GUTIÉRREZ DE ROZAS: Testing for competition in the Spanish banking industry: The Panzar-Rosse 

approach revisited.

0727 LUCÍA CUADRO SÁEZ, MARCEL FRATZSCHER AND CHRISTIAN THIMANN: The transmission of emerging 

market shocks to global equity markets.

0728 AGUSTÍN MARAVALL AND ANA DEL RÍO: Temporal aggregation, systematic sampling, and the Hodrick Prescott 

filter.

0729 LUIS J. ÁLVAREZ: What do micro price data tell us on the validity of the New Keynesian Phillips Curve?

0730 ALFREDO MARTÍN-OLIVER AND VICENTE SALAS-FUMÁS: How do intangible assets create economic value? An 

application to banks.

0731 REBECA JIMÉNEZ-RODRÍGUEZ: The industrial impact of oil price shocks: Evidence from the industries of six 

OECD countries.

0732 PILAR CUADRADO, AITOR LACUESTA, JOSÉ MARÍA MARTÍNEZ AND EDUARDO PÉREZ: El futuro de la tasa de 

actividad española: un enfoque generacional.

0733 PALOMA ACEVEDO, ENRIQUE ALBEROLA AND CARMEN BROTO: Local debt expansion… vulnerability 

reduction? An assessment for six crises-prone countries.

0734 PEDRO ALBARRÁN, RAQUEL CARRASCO AND MAITE MARTÍNEZ-GRANADO: Inequality for wage earners and 

self-employed: Evidence from panel data.

0735 ANTÓN NÁKOV AND ANDREA PESCATORI: Oil and the Great Moderation.

0736 MICHIEL VAN LEUVENSTEIJN, JACOB A. BIKKER, ADRIAN VAN RIXTEL AND CHRISTOFFER KOK-SØRENSEN: 

A new approach to measuring competition in the loan markets of the euro area.

0737 MARIO GARCÍA-FERREIRA AND ERNESTO VILLANUEVA: Employment risk and household formation: Evidence 

from differences in firing costs.

0738 LAURA HOSPIDO: Modelling heterogeneity and dynamics in the volatility of individual wages.

0739 PALOMA LÓPEZ-GARCÍA, SERGIO PUENTE AND ÁNGEL LUIS GÓMEZ: Firm productivity dynamics in Spain.

0740 ALFREDO MARTÍN-OLIVER AND VICENTE SALAS-FUMÁS: The output and profit contribution of information 

technology and advertising investments in banks.

0741 ÓSCAR ARCE: Price determinacy under non-Ricardian fiscal strategies.

0801 ENRIQUE BENITO: Size, growth and bank dynamics.

0802 RICARDO GIMENO AND JOSÉ MANUEL MARQUÉS: Uncertainty and the price of risk in a nominal convergence 

process.

0803 ISABEL ARGIMÓN AND PABLO HERNÁNDEZ DE COS: Los determinantes de los saldos presupuestarios de las 

Comunidades Autónomas.

0804 OLYMPIA BOVER: Wealth inequality and household structure: US vs. Spain.

0805 JAVIER ANDRÉS, J. DAVID LÓPEZ-SALIDO AND EDWARD NELSON: Money and the natural rate of interest: 

structural estimates for the United States and the euro area.

0806 CARLOS THOMAS: Search frictions, real rigidities and inflation dynamics.

0807 MAXIMO CAMACHO AND GABRIEL PEREZ-QUIROS: Introducing the EURO-STING: Short Term INdicator of Euro 

Area Growth.

0808 RUBÉN SEGURA-CAYUELA AND JOSEP M. VILARRUBIA: The effect of foreign service on trade volumes and 

trade partners.

0809 AITOR ERCE: A structural model of sovereign debt issuance: assessing the role of financial factors.

0810 ALICIA GARCÍA-HERRERO AND JUAN M. RUIZ: Do trade and financial linkages foster business cycle 

synchronization in a small economy?

0811 RUBÉN SEGURA-CAYUELA AND JOSEP M. VILARRUBIA: Uncertainty and entry into export markets.

0812 CARMEN BROTO AND ESTHER RUIZ: Testing for conditional heteroscedasticity in the components of inflation.

0813 JUAN J. DOLADO, MARCEL JANSEN AND JUAN F. JIMENO: On the job search in a model with heterogeneous 

jobs and workers.

0814 SAMUEL BENTOLILA, JUAN J. DOLADO AND JUAN F. JIMENO: Does immigration affect the Phillips curve? Some 

evidence for Spain.

0815 ÓSCAR J. ARCE AND J. DAVID LÓPEZ-SALIDO: Housing bubbles.



Unidad de Publicaciones
Alcalá, 522; 28027 Madrid

Telephone +34 91 338 6363. Fax +34 91 338 6488
e-mail: publicaciones@bde.es

www.bde.es

0816 GABRIEL JIMÉNEZ, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Organizational distance and use of collateral 

for business loans.

0817 CARMEN BROTO, JAVIER DÍAZ-CASSOU AND AITOR ERCE-DOMÍNGUEZ: Measuring and explaining the volatility 

of capital flows towards emerging countries.

0818 CARLOS THOMAS AND FRANCESCO ZANETTI: Labor market reform and price stability: an application to the Euro 

Area.

0819 DAVID G. MAYES, MARÍA J. NIETO AND LARRY WALL: Multiple safety net regulators and agency problems in the 

EU: Is Prompt Corrective Action partly the solution? 

0820 CARMEN MARTÍNEZ-CARRASCAL AND ANNALISA FERRANDO: The impact of financial position on investment: 

an analysis for non-financial corporations in the euro area.

0821 GABRIEL JIMÉNEZ, JOSÉ A. LÓPEZ AND JESÚS SAURINA: Empirical analysis of corporate credit lines.

0822 RAMÓN MARÍA-DOLORES: Exchange rate pass through in New Member States and candidate countries of the EU.

0823 IGNACIO HERNANDO, MARÍA J. NIETO AND LARRY D. WALL: Determinants of domestic and cross-border bank 

acquisitions in the European Union.

0824 JAMES COSTAIN AND ANTÓN NÁKOV: Price adjustments in a general model of state-dependent pricing.

0825 ALFREDO MARTÍN-OLIVER, VICENTE SALAS-FUMÁS AND JESÚS SAURINA: Search cost and price dispersion in 

vertically related markets: the case of bank loans and deposits.

0826 CARMEN BROTO: Inflation targeting in Latin America: Empirical analysis using GARCH models. 

0827 RAMÓN MARÍA-DOLORES AND JESÚS VAZQUEZ: Term structure and the estimated monetary policy rule in the 

eurozone.

0828 MICHIEL VAN LEUVENSTEIJN, CHRISTOFFER KOK SØRENSEN, JACOB A. BIKKER AND ADRIAN VAN RIXTEL: 

Impact of bank competition on the interest rate pass-through in the euro area.

0829 CRISTINA BARCELÓ: The impact of alternative imputation methods on the measurement of income and wealth: 

Evidence from the Spanish survey of household finances.

0830 JAVIER ANDRÉS AND ÓSCAR ARCE: Banking competition, housing prices and macroeconomic stability.

0831 JAMES COSTAIN AND ANTÓN NÁKOV: Dynamics of the price distribution in a general model of state-dependent 

pricing.

0832 JUAN A. ROJAS: Social Security reform with imperfect substitution between less and more experienced workers.

0833 GABRIEL JIMÉNEZ, STEVEN ONGENA, JOSÉ LUIS PEYDRÓ AND JESÚS SAURINA: Hazardous times for 

monetary policy: What do twenty-three million bank loans say about the effects of monetary policy on credit risk-

taking?

0834 ENRIQUE ALBEROLA AND JOSÉ MARÍA SERENA: Sovereign external assets and the resilience of global 

imbalances.

0835 AITOR LACUESTA, SERGIO PUENTE AND PILAR CUADRADO: Omitted variables in the measure of a labour 

quality index: the case of Spain.

0836 CHIARA COLUZZI, ANNALISA FERRANDO AND CARMEN MARTÍNEZ-CARRASCAL: Financing obstacles and 

growth: An analysis for euro area non-financial corporations.

0837 ÓSCAR ARCE, JOSÉ MANUEL CAMPA AND ÁNGEL GAVILÁN: Asymmetric collateral requirements and output 

composition.

0838 ÁNGEL GAVILÁN AND JUAN A. ROJAS: Solving Portfolio Problems with the Smolyak-Parameterized Expectations 

Algorithm.

0901 PRAVEEN KUJAL AND JUAN RUIZ: International trade policy towards monopoly and oligopoly.

0902 CATIA BATISTA, AITOR LACUESTA AND PEDRO VICENTE: Micro evidence of the brain gain hypothesis: The case 

of Cape Verde.

0903 MARGARITA RUBIO: Fixed and variable-rate mortgages, business cycles and monetary policy.


	Fixed and variable-rate mortgages, business cycles and monetary policy
	Abstract
	1 Introduction
	2 The Baseline Model
	3 Shock Transmission and Business Cycles
	4 Welfare and Optimal Monetary Policy
	5 Conclusions
	References
	Appendix 1: Tables and Figures
	Appendix 2: Model Derivations and Alternative Specifications
	BANCO DE ESPAÑA PUBLICATIONS



