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Abstract

It is a well-established fact in monetary economics that money and credit developments may
affect consumer price inflation directly as well as indirectly via changes in asset prices, while
at the same time asset price fluctuations can independently affect monetary and real
developments. This has led to proposals to assign a more prominent role to asset prices in
central bank’s toolkit of leading indicators for future developments in consumer price inflation.
In this study, we examine, in the context of reduced-form inflation equations, the importance
of different variables (including standard explanatory variables) as well as some specific asset
price variables (i.e., the changes in housing and equity prices, a yield spread and oil prices).
Against this background, we make use of a panel approach, covering data for 17 industrialised
countries and the euro area. Three main results emerge out of our analysis. First, a standard
framework explaining current inflation by (lagged) developments in inflation, the output gap,
short-term interest rates, oil prices, house and stock prices and the exchange rate seems to
perform quite well, although the explanatory power of the equations decreases with the length
of the time horizon. Second, as regards the role of asset prices, it can be shown that house price
movements seem to provide more useful information on future consumer price developments
than movements in equity prices. Finally, the results of the analysis show that broad monetary
developments become more relevant as the time horizon lengthens. By contrast, equity prices
and the yield spread seem to be somewhat less informative.
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1. Introduction

Most central banks are endowed with a mandate of maintaining price stability
in terms of consumer prices. Given the usual lags in the transmission process of
monetary policy, it is obvious, however, that central banks must act in a forward-
looking way, which implies that they must rely on leading indicators for inflation-
ary pressures. With consumer prices being subject to a certain degree of stickiness,
it is a matter of fact that the effects of monetary policy manifest themselves inter
alia in changes in asset prices. This outcome could in turn lead to the conclusion
that asset prices would need to be encapsulated in the set of economic indicator
variables used by central banks when forming an assessment about the future risks
to price stability. The latter proposition, however, hinges critically on the forecast-
ing performance of asset prices, which might differ from country to country de-
pending – among other things – on the characteristics of the monetary policy
transmission process.

The focus of this study is to examine the importance of explanatory variables in
(reduced-form) inflation equations, which include asset price variables (such as, for
instance, changes in housing and equity prices and a yield spread). For this purpose,
use is made of a panel approach, covering data for 17 industrialised countries. Three
main results emerge out of our analysis. First, a standard model explaining current
inflation by (lagged) developments in inflation, the output gap, short-term interest
rates, oil prices, asset prices and the exchange rate seems to work quite well, al-
though the explanatory power of the inflation equations decreases with the length of
transmission between the changes in the explanatory variables and the effects on in-
flation. Second, as regards the role of asset prices, it can be shown that house price
movements seem to provide more useful information on future consumer price de-
velopments than movements in equity prices. Finally, the results seem to show that
broad monetary developments become more relevant as the time horizon lengthens.
By contrast, equity prices and the yield spread being somewhat less informative.
Taken per se, this would speak in favour of a separate role for house prices and
money in such a framework.

The paper is organized as follows. In Section 2 we provide some conceptual re-
marks regarding the interlinkages between asset prices and consumer prices. Sec-
tion 3 presents a review of the recent literature. Section 4 describes the used data set
for 17 industrialised countries, while the empirical results of the panel estimates are
given in Section 5. Section 6 concludes.

2. Some Conceptual Remarks

Over the past decades, asset markets have played a growing role in macroeco-
nomic dynamics. Policy-makers have become increasingly aware of the fact that
sizeable changes and significant periodic corrections in asset prices may lead to fi-
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nancial and, ultimately, macroeconomic instability.1 For example, rapidly rising as-
set prices are often associated with an easing of credit conditions, increased spend-
ing (on account of wealth increases and a relaxation of credit constraints) and, ulti-
mately, inflationary pressures. The bursting of an asset price bubble, however, could
imply significant financial losses by institutions and investors, and a sharp drop in
aggregate demand, leading to deflationary risks via both direct wealth effects and
instability in the financial sector.2

Moreover, a zero lower bound on nominal interest rates, as well as heightened
uncertainties with respect to the monetary transmission mechanism in times of tur-
moil, could then make it more difficult for central banks to maintain price stability.
The interaction between asset prices and monetary developments is, therefore,
worthy of close attention.

At the same time, it is a widely accepted fact in monetary economics that nominal
monetary shocks have real effects on activity primarily because certain prices and
wages are ‘sticky’ and do not adjust pro rata. With prices /wages being sticky, the
initial effect of monetary shocks is likely to be on (clearly more) flexible asset
prices although, at least in theory, the combination of flexible asset prices and sticky
goods / labour prices could lead to a tendency of ‘overshooting’ in asset prices,
though strong empirical support for such phenomena is in practice hard to detect.
This notwithstanding, it seems uncontested that the initial effects of monetary
shocks are likely to be initiated via changes in asset prices, and much of the subse-
quent transmission mechanism will occur as a result of higher asset prices stimulat-
ing expenditures and activity.

Generally speaking, the exact process of transmission of changes in asset prices
on aggregate expenditures can, in principle, work via a number of channels, such
as, for instance, via Tobin’s Q effects on investment, via wealth effects on consump-
tion and via exchange rate changes on net trade (see, for example, Mishkin, 2016).
At the same time, it goes without saying that the timing, strength and magnitude of
the aforementioned channels is subject to a number of uncertainties and, therefore,
cannot easily be measured with a sufficient degree of accuracy.

Regarding the question which kind of asset prices should be taken into account,
it should be noted that the inclusion of the foreign exchange market has a long tradi-
tion in this respect.3 This has its roots in the well-known fact that – at least for small
open economies – a majority of activities and transactions are dominated by the ef-
fects of the exchange rate.4 What distinguishes the foreign exchange market from
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2 As shown in Reinhart and Rogoff (2014), the output losses are particularly strong if the

financial crisis impacts to a significant extent on bank balance sheets.
3 For euro area evidence for an exchange rate channel based on VAR models, see for in-

stance, Peersman and Smets (2003) or in the context of structural macroeconomic models, see
van Els et al. (2003).
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other asset markets, however, is that the former is a priori more sensitive to such
developments in the foreign economy. In particular, a depreciation in the exchange
rate may come about because of a collapse in output and prices abroad, and not be-
cause of a domestic expansion. So, although the importance of the exchange rate to
economic developments is undeniable, the information content of exchange rate
changes for domestic developments, taken on their own, may be quite low. Besides,
like every other asset market in an economy, the foreign exchange rate can be af-
fected by shifts in preferences, supply shocks, expectations of future returns and
profits, and risk premia of various kinds, in addition to concerns about current and
future interest rates, monetary growth and inflation. However, apart from the ex-
change rate, in the literature many studies have focused on the effect of property
and equity prices on inflation.5 Looking through the several channels of the trans-
mission mechanism, an increase in property or equity prices, which positively af-
fects private sector wealth, will lead to higher consumption demand and may feed
into higher consumer prices via this “wealth effect” (see IMF, 2001; ECB, 2009). In
particular, the larger is the share of residential property in total wealth, the stronger
will be the effect of a change in residential property prices in private sector wealth
and, therefore, more likely, consumer prices will be affected. What remains to be in-
vestigated in more detail from an empirical perspective is the degree in which the
(perceived) difference between transitory or permanent changes in asset prices mat-
ter in this respect. For the OECD countries, the share of residential property in pri-
vate sector wealth is between 60% and 80%, the share of commercial property be-
tween 5% and 20%, and the share of equities between 5% and 35%.6 This implies
that a change in residential property prices will affect private sector wealth much
more strongly than the same change in commercial property or equity prices, and is
thus also more likely to affect consumer prices.

Another channel mentioned above refers to the relationship between investment
demand and equity prices as implied by Tobin’s Q-theory of investment (see Tobin,
1969). Tobin’s Q is defined as the market value of capital relative to the replacement
cost of capital. If Q rises because of an increase in equity prices, firms can buy more
capital for the equity they issue. This makes it more attractive for firms to acquire
new capital and, thus, increases investment demand, which may again feed through
into higher goods and services prices. As the capital stock gradually adjusts to its
higher long-term value, Q will revert to a normal level. However, several factors
may weaken this channel: uncertainty, adjustment costs and the irreversible nature
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of investment decisions. Uncertainty regarding the future profitability of an invest-
ment and the existence of sunk costs imply, first, that waiting may be valuable,
which affects the timing of investment decisions, and, second, that there may be
threshold effects, which implies that rates of return may have to move substantially
for an investment to be undertaken.

Asset prices may also affect consumer prices through the link between residential
property prices and wages. Higher house prices, although not being included in the
consumer price index, raise the cost of living for workers, thus causing them to de-
mand higher wages. Firms may react to higher wage demands by raising their prices
(for instance, by following a mark-up procedure), so that eventually goods and ser-
vices prices increase. Other effects might arise due to the impact that stock prices
may have on investment and consumption via “confidence effects”. For example, a
decline in stock prices may signal increased downward risks to future economic ac-
tivity and employment, which may hurt consumer confidence and actual consump-
tion spending.7 Likewise, a general fall in stock prices may lead even firms that
have not issued quoted shares to revise their profit expectations and investment
plans downwards.

More recent work has put emphasis on the indirect impact of asset prices feeding
into consumer price inflation via the “credit channel” (Bernanke et al., 1994; de
Bondt, 2000). In particular, due to the imperfections in the credit market, firms and
households may be constrained in their borrowing because of asymmetric informa-
tion in credit markets, giving rise to adverse selection and moral hazard problems.
The lower the net worth of firms and households, the more severe these problems
are and, therefore, also the borrowing constraints, since there will be less collateral
available to secure loans. A rise in asset prices improves the borrowing capacity of
firms and households by increasing the value of collateral. Seen from that perspec-
tive, lending decisions may be influenced by the amount of collateral that borrowers
can put up to secure their loan. In this respect, some studies seem to find a role for
‘mortgage equity withdrawal’ (Greenspan and Kennedy, 2007). This phenomenon
is driven by a relatively high value of the housing stock, which makes it easier for
borrowers to ‘withdraw equity’ by borrowing on mortgage for non-housing pur-
poses. The additionally available credit can be used to purchase goods and services
and may, thus, ultimately lead to higher consumer price inflation. At the same time,
a part of the additionally available credit may also be used to purchase assets, push-
ing up asset prices even further, so that a self-reinforcing process can evolve. To the
extent that higher asset prices stimulate expectations of future asset price increases
and capital gains, the relevant real interest rate to borrowers falls. While in theory,
except in the case of a bubble, asset prices should reflect the level that equates ex-
pected returns (adjusted for risk), in practice there often seem to be cases when ex-
pectations of abnormal future capital gains appear, at least superficially, to be driv-
ing bank lending, monetary growth and large segments of real expenditures. Simi-
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larly, during asset price booms, the balance sheet positions of financial and non-fi-
nancial companies improve and the value of collateral increases, permitting a
further extension of bank credit for firms’ investments. Banks’ leverage ratios fall
with rising asset prices, allowing them to issue new liabilities (possibly increasing
broad money). The additional funds of financial and non-financial companies might
partly be invested in the booming asset, which would lead to further asset price in-
creases – which represents again a self-reinforcing mechanism.

The role of credit market conditions has already been considered by Fisher
(1932), amongst others, to explain the Great Depression. The interaction of credit
and asset prices was reassessed by Minsky (1986), and has regained some popular-
ity recently (see for example Bernanke and Gertler, 1989; Kiyotaki and Moore,
1997; Bernanke et al., 1998). These recent theoretical studies show how the interac-
tion between credit limits and asset prices transmits shocks to the economy and may
cause large and persistent business cycle fluctuations. This phenomenon is also re-
ferred to as the ‘financial accelerator’.

Finally, as mentioned at the beginning of this section, the exchange rate also has
a major influence on the economy. It is determined in the currency market, but af-
fects prices at which goods and services are imported into the country. Another
channel of influence runs from the exchange rate to the competitiveness of domestic
and foreign output and, hence, to the level of activity in the domestic economy and
its inflation rate.

Turning to the monetary perspective, the question arises whether asset prices can
have an additional impact over and above monetary developments for consumer price
inflation. In this respect, a number of remarks are worth noting. First and foremost, al-
though there seems to be a consensus that the long-run link between money and prices
is uncontested, it cannot be denied that – at least over shorter horizons – other factors,
such as, for instance, asset prices play a role in that respect. Second, experiences in
many countries have shown that asset prices changes (often triggered by financial in-
novation) can become a source of instability per se, and by impacting on velocity pat-
terns, can disturb the long-run monetary relationships to a significant degree.

At the same time, money and credit can influence asset prices and then have a
subsequent impact on consumer prices.

Overall, as regards the ultimate impact of money, credit and asset price develop-
ments on consumer prices, direct and indirect effects have to be distinguished (see
Detken, Gerdesmeier and Roffia, 2010 and ECB, 2010). On the one hand, there is a
direct link between money, credit and consumer prices working through the stan-
dard transmission channels in the presence of financial frictions such as, for in-
stance, a “cash-in-advance constraint” (see arrow 3 in Chart 1). On the other hand,
several indirect effects can be at work as explained above (“wealth effect”, Tobin’s
q effect, through wages, “confidence effects”) (see arrow 4 in Chart 1).

While the underlying trend in money and credit growth will be positively linked
with consumer price inflation in the long run (arrow 3 in Chart 1), deviations from
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trend money and credit developments have been found to lead costly asset price
boom-bust cycles, and may thus be associated with deflationary – rather than infla-
tionary – risks at the time the bubble bursts (arrows 2 and 4 in Chart 1). Furthermore,
the possibility of significant non-linearities exists, such that, at times (for example,
in asset price boom periods) money and credit growth would predominantly fuel as-
set price inflation (arrow 2 in Chart 1), while strong monetary growth would, in nor-
mal times, be reflected in subsequent consumer price inflation (arrow 3 in Chart 1).
Such a non-linearity would make the early warning and leading indicator properties
of money and credit dependent on the prevailing bubble or no-bubble regime.

Finally, expectations of rising future income and the associated demand for hous-
ing may increase the expected fundamental property prices, thus leading to an in-
crease in credit demand (see arrow 1 in Chart 1). At the same time, the causality
might also run in the opposite direction (arrow 2 in Chart 1). For example, rising de-
mand for assets stemming from increasingly leveraged investment positions may
augment asset prices in a world with financial frictions. Furthermore, a high level of
money holdings might signal a large amount of liquidity being invested in poten-
tially higher-yielding opportunities, which could then fuel a bubble once a trend has
been triggered and herding behaviour sets in. At the heart of this could be a real
portfolio balance effect of other non-monetary financial intermediaries (OFIs): too
much liquidity on their balance sheets would trigger the desire for portfolio reallo-
cation, increasing the share of other assets.

3. Review of the Recent Literature

In the recent decade, there have been different approaches to study the empirical
link between asset prices and inflation. As regards the methods taken into consid-
eration, the range covers, on the one hand, rather simple methods testing for an im-
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pact of asset on consumer prices in a time series framework as well as, on the other
hand, more sophisticated procedures, such as large factor model approaches incor-
porating more than 100 data series to forecast inflation, including different kinds of
asset price variables.

The study by Goodhart and Hofmann (2000) might serve as an ideal starting
point. The authors test for the influence of asset prices in a consumer price inflation
framework for a sample of 11 countries. The benchmark inflation equation in their
time series framework can be described as follows:

�cpitþi ¼ �þ �0�cpit�j þ �1�gdpt�j þ �2�mt�j þ �3irt�j þ �4�exrt�j þ "tð1Þ

where �cpitþi represents the rate of consumer price inflation 4 and 8-quarters ahead
(being i= 4,8), �gdpt�j stands for real GDP growth, broad money growth is denoted
by �mt�j, nominal short-term interest rates by irt�j and the rate of change in the
nominal exchange rate by �exrt�j: The suffix j represents the lags up to 4 or up to 8
quarters. The extended asset price equation can then be expressed as follows:

�cpitþi ¼ �þ �0�cpit�j þ �1�gdpt�j þ �2�mt�j þ �3irt�j þ �4�exrt�jþ
þ �5�hpt�j þ �6�spt�j þ �7yst�j þ "t

ð2Þ

where the rate of change in residential property (house) prices ð�hpt�jÞ; the rate of
change in share prices ð�spt�jÞ and the yield spread ðyst�jÞ are added. The authors
find that the predictive power for inflation using a reduced-form equation and
standard explanatory variables can be improved by adding other asset price
variables, i.e., the changes in house and equity prices and a yield spread. In their
cross-country time series exercise, the authors find that housing price movements do
provide useful extra information on future inflation, while equity prices and the
yield spread are somewhat less informative.

A broadly similar approach, although with a focus on a more global perspective,
is used by Sekine (2009). The framework used by the latter is based on the observa-
tion that relative price adjustments taking place in the global economy are an impor-
tant cause of the lower inflation rates observed in the recent decades. A mark-up
model shows substantial effects of declines in wage costs and import prices on con-
sumer prices. The equation considered is represented by an inflation relation ex-
tended by a global dimension:

�cpit ¼ �0 þ �1ðcpi � wÞt�1 þ �2ðcpi � impÞt�1

þ �1�cpit�j þ �2�wt�j þ �3�impt�j þ "t:
ð3Þ

The author estimates single equation models for eight countries (United States,
Japan, Germany, United Kingdom, France Canada, Sweden, Australia) and finds
that the two mark-up terms (imports and wages) are important to explain the aver-
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age disinflation. In a subsequent step, the approach is extended to a system frame-
work in order to endogenise the developments of the two mark-ups and the interest
rate, which also includes the output gap and the policy interest rate as explanatory
variables. The author finds that out of the 5 percentage point decline in the inflation
rates in eight OECD countries from 1970–1989 to 1990–2006, global shocks to
the relative prices seem to have accounted for more than 1.5 percentage points,
while a monetary policy shock seems to have added another 1 percentage point.

Turning to different approaches, Stock and Watson (2008) conduct an extensive
empirical factor analysis that recapitulates and clarifies the literature on pseudo out-
of-sample evaluation of inflation forecasts using a consistent data set and methodol-
ogy. The empirical results indicate that Phillips curve forecasts (broadly interpreted
as forecasts using an activity variable) perform better than other multivariate fore-
casts, but only episodically with respect a univariate benchmark.8 The generic
framework used for forecasting the h-period inflation can described in terms of the
following equation:

�h
t ¼ h�1

Xh�1

i¼0

�t�ið4Þ

where �t ¼ 400 lnðPt=Pt�1Þ is the (annualised) quarterly rate of inflation. Inflation
forecasting (h) tends to focus on the one-year or two-year horizons. The different
approaches can be summarised in the following categories:

(a) Forecasts based on past inflation including univariate time series models such as
ARIMA models and nonlinear or time-varying univariate models. In this
context, the typical equation would take the following form:

�h
tþh � �t ¼ �h þ �hðLÞ��t þ �h

tþhð5Þ

where �h is a constant, �hðLÞ is a lag polynomial written in terms of the lag
operator L, �h

tþh is the h-step ahead error term and the superscript h denotes the
number of periods for the h-step ahead direct regression. The number of lags is
determined by an information criterion like the AIC or HQ. Alternatively a
random walk model or an unobserved components-stochastic volatility model
could be used.

(b) Phillips curve forecasts. Phillips curve forecasts are defined as approaches
which include an activity variable in the forecast equation. For example, the
model of Gordon (1982) explains inflation by lagged inflation, the unemploy-
ment rate ut and supply shock variables zt:

�tþ1 ¼ �þ �ðLÞ�t þ �ðLÞutþ1 þ ðLÞzt þ �tþ1:ð6Þ
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Alternatively, the Phillips curve model is a version without the supply shock
variables. It is specified as an autoregressive distributed lag model:

�h
tþh � �t ¼ �h þ �hðLÞ��t þ �hðLÞut þ �h

tþhð7Þ

(c) Forecasts based on inflation expectations. The third procedure computes
inflation forecasts from explicit or implicit inflation expectations. These
forecasts include regressions based on implicit expectations derived from asset
prices:

�h
tþh � �t ¼ �þ �ðLÞ��t þ �ðLÞspreadt þ �h

tþhð8Þ

where the spread is the difference between 1-year Treasury bonds and 90-day
Treasury bills.

(d) Forecasts based on other predictors: The fourth procedure consists of inflation
forecasts based on variables other than activity or expectations variables. In an
early paper, Stock and Watson (2003) used a general approach:

�h
tþh ¼ �0 þ �1ðLÞ�t þ �2ðLÞX t þ �h

tþhð9Þ

Because the data are overlapping, the error term �h
tþh is serially correlated so the

test of predictive content based on this equation should be computed using HAC
standard errors. As explanatory variables, the authors use in the class of asset
prices interest rates, term spread, default spread, and other financial indicators
like exchange rates, consumption-wealth ratio and housing prices.

The countries under analysis are Canada, France, Germany, Italy, Japan, United
Kingdom and United States. According to the results of the analysis, some asset
prices seem to predict either inflation or output growth in some countries for some
periods quite well.

It is, however, not easy to give a well-structured interpretation to the results, since
a good forecasting performance by an individual indicator in one period does not
necessarily imply that the same indicator also has a good forecasting performance
in another period. This kind of “instability”, which prevails at all horizons and for
all variables being forecasted, seems to be a striking regularity of the forecasts
based on individual indicators and – according to the authors – should not be seen
as a surprise, as the predictive power of asset prices should depend on the nature of
the shocks hitting the economy, and the degree of development of financial markets
and other institutional details differ across countries. In fact, it seems that, as for in-
flation (after controlling for lagged inflation), there is little or no evidence that indi-
vidual asset prices or spreads systematically help to predict inflation at horizons
through two years. This notwithstanding, intriguingly, forecasts produced by com-
bining these unstable individual forecasts appear to improve reliably upon univari-
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ate benchmarks. The latter fact leads the authors to conclude that, rather than focus-
ing on individual asset prices, all of which have their deficiencies as leading indica-
tors, a combination of a large number of asset prices can lead to reliable forecasts.
Moreover, instead of using conventional regression techniques, the authors find it
useful to get additional information from the asset price indicators by pooling the
individual indicator forecasts, either by computing a trimmed mean or the median
forecast.

Along the same lines, Forni et al. (2003) consider a large dataset, consisting of
hundreds of macroeconomic time series for the main countries of the euro area, in
order to simulate out-of-sample predictions of euro-area industrial production and
the harmonized consumer price index and to evaluate the role of financial variables
in forecasting. Comparing the forecasts based on two models, which use large pa-
nels of time series, with the forecasts of a simple univariate AR model, the authors
find that multivariate methods outperform univariate methods for forecasting infla-
tion at one, three, six, and twelve months and industrial production at one and three
months. In this respect, financial variables do help forecasting inflation, but do not
help forecasting industrial production.

A similar approach to forecast inflation based on a large set of variables has been
used more recently by Monteforte and Moretti (2008). As a novelty of their ap-
proach, the authors construct models based on monthly variables that are highly cor-
related with (future) inflation while, at the same time, also include financial indica-
tors that are available on a daily basis and which, in principle, give some timely in-
formation about changes in inflation expectations. For the analysis, the authors use
a mixed-frequency model (the Mixed Data Sampling Regression Models). The re-
sults found suggest that predictions stemming from this type of model outperform
those of standard benchmark models based only on monthly variables. Besides,
simply daily forecasts are more accurate than those implied in financial market ex-
pectations extracted from future contracts and help to reduce the forecasting errors
with respect to models with only monthly variables. In this respect, daily financial
variables seem to help to improve inflation forecasts.

Finally, Ciccarelli and Mojon (2005) derive a national inflation equation depend-
ing on global factors, with the inflation equation of the following type:

��i;t ¼ �i;0 þ �i;1ðLÞ��i;t�1 þ �i;2ð�i;t�1 � �if t�1Þ þ �i;3ðLÞ�f t þ "i;tð10Þ

where � is the first difference operator, �i;jðLÞ are polynomial in the lag operator L,
�i;t is inflation, ft is the common factor, and �i is the factor loading of country i. The
authors test the common factors for 22 industrialised OECD countries using the
following variables: growth rate of industrial production, nominal wages inflation,
unit labour cost growth rate, import prices inflation, growth rate of broad monetary
aggregate, money market interest rates, long-term interest rates, the yield curve and
oil prices. Inflation in industrialized countries turns out to be largely a global
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phenomenon. First, a simple average of 22 OECD countries inflation accounts for
70% of the variance of inflation in these countries between 1960 and 2003. This
large variance share is not only due to the trend components of inflation but also to
fluctuations at business cycle frequencies. Besides, global inflation is, consistently
with standard models of inflation, a function of real developments at short-term
horizons and monetary developments at longer horizons. Finally, there is a very
robust “error correction mechanism“ that brings national inflation rates back to
global inflation.

In a more recent paper, Assenmacher-Wesche and Gerlach (2010) study the rela-
tionships between inflation, economic activity, credit, monetary policy, and residen-
tial property and equity prices in 18 OECD countries, using quarterly data for
1986–2008. Using a panel VAR, plausible and significant responses to a monetary
policy shock are found. Shocks to asset prices have a positive and substantial effect
on GDP and credit after three to four quarters, whereas prices start to increase much
later. When modelling the transmission of US shocks to the other economies more
explicitly, it can be deducted that, while monetary policy and equity price shocks
are directly transmitted internationally, property prices and credit shocks affect the
other countries through their indirect effects on US interest rates and equity prices.

A slightly different approach based on frequency decomposition techniques is
followed in a study by Andersson (2011), which builds on Assenmacher-Wesche
and Gerlach (2008a and 2008b). The author analyzes the relationship between
money growth and different price indices, such as the consumer price index, GDP
deflator, share price index and house price index for eight developed countries
(Australia, Canada, the Euro Area, Japan, Switzerland, Sweden, the United King-
dom and the United States) for a sample ranging from the end of 1977 to the end of
2009. Using a panel data approach, the results show that money growth is correlated
with financial asset price inflation in the short, medium and long run. Real asset
price inflation and money growth are correlated over the medium and long term,
while consumer inflation and money growth are correlated only over the long term.
Since all movements in money growth are associated with price changes in the short
and long term, the paper also concludes that money growth may serve as a useful
proxy for the overall inflation rate.

4. The Data Set

The literature review provides an overview of different specifications to explain
the inflation process, where different time lags between the changes in the explana-
tory variables and the effect on inflation can be observed. In this study, the different
explanatory variables are tested in the context of “ex post” relationships. More pre-
cisely, the present study is based on a rich set of macroeconomic indicators which
can be broadly separated into three main categories, containing historical series for
monetary, financial and real economy variables. Among the first set of variables,
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we use broad monetary aggregates, roughly equivalent to M2 or M3 (depending on
the country) and credit to the private sector (or loans to the private sector whenever
available).9 Concerning financial variables, we consider the short-term (three-month
money market) and long-term (ten-year government bond yield) interest rates, the
nominal and real effective exchange rates and oil prices (in national currency). For
the real economy, we focus on prices – consumer prices, GDP/consumption / in-
vestment deflators, house prices and equity / stock prices – while other variables are
represented by the nominal and real GDP, investment and consumption. The main
sources of the series are: BIS, DataStream, the Euro area Wide Model (AWM),
European Central Bank (both official and internal databases), Eurostat, Global Fi-
nancial Data, IMF International Financial Statistics, the respective National Central
Banks for each country, OECD Main Economic Indicators and Reuters.

The dataset used for the analysis consists of quarterly data collected for 18 main
industrial economies (also including the euro area as a whole) and spans over more
than three decades, starting in 1969 Q1 and ending in 2014 Q2. The countries con-
sidered in the sample set are the following: Australia (AU), Canada (CA), Denmark
(DK), the euro area (EA), France (FR), Germany (DE), Ireland (IE), Italy (IT), Ja-
pan (JP), the Netherlands (NL), New Zealand (NZ), Norway (NO), Portugal (PT),
Spain (ES), Sweden (SE), Switzerland (CH), the United Kingdom (UK) and the
United States (US).

5. Empirical Results

To estimate the inflation equations we apply a panel data approach and consider
the main variables which, according to the findings in the literature, have been
found to have some predictive content for inflation. These are, beyond lagged infla-
tion, the output gap, the short-term interest rate, house and stock prices, broad
money and credit, the effective exchange rate and oil prices. We start the analysis
by including 4 lags of these variables (both in nominal and real terms) and, in a sub-
sequent step, exclude those variables which prove to be insignificant. The following
tables (see Table 1, Table 2 and Table 3) summarise the results for different forecast-
ing horizons (1, 4 and 8 quarters ahead respectively) and different specifications,
and also report the number of lags for every variable in the equations. The main
findings can be summarised as follows.

First of all, it turns out that the longer the time lags between changes in the expla-
natory variables and the reaction of inflation, the lower the explanatory power of
the equations (as denoted by a decrease in the adjusted R-squared) which, therefore,
points to a decrease in the models’ ability in explaining inflation. Second, on the ba-
sis of the statistical properties of the models, it can be concluded that, the longer the
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time horizon, the more significant and higher the coefficients are for monetary de-
velopments – and, thereby, especially the broad monetary aggregate M3. Third, a
clear and significant difference between house and stock prices seems to exist,
whereby house prices perform much better in predicting inflation than equity prices.
In terms of lags, house prices are generally leading by one quarter, whereas the lag
in equity prices is longer. These results are robust to the inclusion of oil prices in
the equations. In addition, the findings are also in line with other parts of the litera-
ture looking at the relationship between asset prices and macroeconomic instability,
whereby house price booms /busts are less frequent, but more damaging, for the
economy.

Table 1

Results of Inflation Forecast 1-Step Ahead:
Pooled Regression Results (Fixed Effects)

Lag
inflation

Lag
output

gap

Short-
term

interest
rate House price Stock price

Broad
money Credit

Real
effective
exchange

rate
Oil

prices
Adjusted
R square DW

1,2,3 1,3 1,2 0.75 2.00

1,2,3 2,3 1,2
Nominal 1,

(6.05) 0.76 2.00

1,2,3 2,3 1,2
Nominal 1,

(5.29) 2,3 0.76 1.99

1,2,3,4 2,3 1,2
Nominal 1,

(4.72) 1,3 0.76 2.00

1,2,3 2,3 1,2
Nominal 1,

(6.48) 1 0.76 2.00

1,2,3 2,3 1,2
Real 1, (6.42)

0.76 2.00

1,2,3 2,3 1,2
Nominal 1,2
(3.18, –3.04) 0.76 2.00

1,2,3 2,3 1,2
Nominal 1,2
(3.31, –3.21) 2,3 0.76 2.00

1,2,3 2,3 1,2
Nominal 1,2
(3.14, –3.19) 1,3 0.76 2.00

1,2,3 2,3 1,2
Nominal 1,2
(2.87, –2.91) 1 0.76 2.00

1,2,3 2,3 1,2
Real 1,2

(3.18, –3.04) 0.76 2.00

1,2,3 2 1,2
Nominal 1,

(5.84) 1 0.76 2.01

1,2,3 2,3 1,2
Nominal 1,2
(3.59, –2.82) 1 0.77 2.00

Notes: the countries in the table are the following: Australia (AU), Canada (CA), Denmark (DK), the
euro area (EA), France (FR), Germany (DE), Ireland (IE), Italy (IT), Japan (JP), the Netherlands (NL), New
Zealand (NZ), Norway (NO), Portugal (PT), Spain (ES), Sweden (SE), Switzerland (CH), the United King-
dom (UK) and the United States (US). The cells of the table include the lag order of the corresponding
variable. All variables are in first differences with the exception of the output gap, which is the difference
between the logarithm of real GDP and the CF-filtered logarithm of real GDP. The coefficients of house
and stock prices additionally contain the respective t-values.
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Table 2

Results of Inflation Forecast 4-Steps Ahead:
Pooled Regression Results (Fixed Effects)

Lag
inflation

Lag
output

gap

Short-
term

interest
rate House price Stock price

Broad
money Credit

Real
effective
exchange

rate
Oil

prices
Adjusted
R square DW

1,2,3,4 1,3 1,4 0.63 1.03

1,2,3,4 2,3 1,4
Nominal 1,

(4.78) 0.63 1.04

1,2,3,4 2,3 1,4
Nominal 1,

(3.81) 1,2 0.64 1.04

1,2,3,4 2,3 1,4
Nominal 1,

(2.92) 1,3,4 0.64 1.06

1,2,3,4 2,3 1,4
Nominal 1,

(4.93) 1,4 0.63 1.05

1,2,3,4 2,3 1,4
Real 1,
(5.24) 0.63 1.04

1,2,3,4 2,3 1,4
Nominal 1,

(2.63) 0.64 1.03

1,2,3,4 2,3 1,4
Nominal 1,

(2.64) 1,2,4 0.64 1.04

1,2,3,4 2,3 1,4
Nominal 1,

(2.41) 1,3,4 0.65 1.06

1,2,3,4 1,2 1,4
Nominal 1,

(2.53) 1,4 0.64 1.04

1,2,3,4 1,2 1,4
Real 1
(2.50) 0.64 1.03

1,2,3,4 2,3 1,4
Nominal 1,

(4.07) 1 0.63 1.01

1,2,3,4 1,2 1,4
Nominal 1

(2.49) 1 0.64 1.00

Notes: see Table 1.

Table 3

Results of Inflation Forecast 8-Steps Ahead:
Pooled Regression Results (Fixed Effects)

Lag
inflation

Lag
output

gap

Short-
term

interest
rate House price Stock price

Broad
money Credit

Real
effective
exchange

rate
Oil

prices
Adjusted
R square DW

1,2,3,4 1,2 4 0.56 0.82

1,2,3,4 1,2 2,4
Nominal 1,

(3.55) 0.55 0.83

1,2,3,4 1,2 2,4
Nominal 1,

(2.96) 2,3 0.56 0.84

1,2,3,4 1,2 2,4
Nominal 2,

(1.57) 1,3,4 0.58 0.88

1,2,3,4 1,2 2,4
Nominal 1,

(3.65) 2 0.55 0.84

1,2,3,4 1,2 2,4
Real 1,
(4.23) 0.56 0.84

1,2,3,4 1,2 4
Nominal 4

(–5.94) 0.57 0.84

Continued next page
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Table 3 (continued)

Lag
inflation

Lag
output

gap

Short-
term

interest
rate House price Stock price

Broad
money Credit

Real
effective
exchange

rate
Oil

prices
Adjusted
R square DW

1,2,3,4 1,2 2,4
Nominal 4

(–6.12) 1,3 0.58 0.86

1,2,3,4 1,2 2,4
Nominal 2,4 (–

2.34,–5.92) 1,2,3,4 0.60 0.89

1,2,3,4 1,2 2,4
Nominal 4

(–5.50) 2 0.57 0.84

1,2,3,4 1,2 4
Real 4
(–5.94) 0.57 0.84

1,2,3,4 1,2 4
Nominal 1,2
(2.69,2.37) 1 0.55 0.85

1,2,3,4 1,2 4
Nominal 4

(–4.94) 1 0.57 0.84

Notes: see Table 1.

6. Some Concluding Remarks

The recent decade has witnessed proposals to assign a more prominent role to as-
set prices in central bank’s toolkit of leading indicators for future developments in
consumer price inflation. The latter proposition, however, hinges critically on the
forecasting performance of asset prices in standard traditional macroeconomic
models.

This study analyses whether the predictive power of a reduced-form equation for
inflation, including some standard explanatory variables, can be improved by add-
ing specific asset price variables (i.e., the changes in housing and equity prices and
a yield spread). For this purpose, we make use of a panel approach, covering data
for 17 industrialised countries and the euro area for the sample period 1969Q1 –
2014Q2.

Three main results emerge out of our analysis: First, a standard model explaining
current inflation by (lagged) developments in inflation, the output gap, short-term
interest rates, asset prices and the exchange rate seems to work quite well, although
the explanatory power of the equations decreases with the length of the time lags
between the explanatory variables and the reaction in inflation. Second, as regards
the role of asset prices, it can be shown that house price movements seem to provide
more useful information on future consumer price developments than movements in
equity prices. Finally, the results seem to show that broad monetary developments
become more relevant as the time horizon lengthens. By contrast, equity prices and
the yield spread seem to be somewhat less informative. Taken per se, this would
speak in favour of a separate role for money in such kind of inflation frameworks.
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