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ABSTRACT

In this paper we assess the role of asset prices as information varigbles for
aggregate demand conditions and in the transmisson of monetary policy. A
Monetary Conditions Index, a weighted average of the short-term interest rate and
the exchange rate, has commonly been used as a composite measure of the stance
of monetary policy and aggregate demand conditions. However, other asset
prices, property and share prices, dso affect aggregate demand. By looking at
reduced form coefficient etimates and VAR impulse responses we derive
Financid Conditions Indices, a weighted average of the short-term red interest
rate, the effective red exchange rate, real property and rea share prices, for the
G7 countries. We find that house and share prices get a substantia weight in such
an index and tha the deived Fnancid Conditions Indices contan useful
information about future inflationary pressures.

" The authors are respectively, Financial Markets Group, London School of Economics, and Zentrum fiir
Européische Integrationsforschung, University of Bonn.



1. Introduction

A Monetary Conditions Index (MCI), a weighted average d the short-term interest rate and
the exchange rate, has commonly been used, a least in open economies, as a composte
measure of the stance of monetary policy. The MCI concept was based on empirica findings
that inflationary pressures are determined by excess aggregate demand and that monetary
policy mainly affects aggregate demand via its leverage over short-term interest rates and the
red exchange rate. Changes in the stance of monetary policy affect short-term money market
interest rates, which in turn influence the investment and saving decisons of households and
firms and thus domestic demand conditions. A change in short-term interest rates changes,
ceteris paribus, the interest rate differentid vis-a vis the rest of the world and may thus lead
to a change in the red exchange rate, which in turn affects the competitiveness of domedtic

firmsvis-a-vis foreign firms and thus externa demand conditions.

Recent developments in theoreticdl and empiricd research on the monetary transmission
process imply that property and equity prices may aso play an important role in the
transmisson of monetary policy via wedth and balance sheet effects. Monetary policy can
affect property and equity prices via arbitrage effects and/or a change in discounted expected
future dividends, which gives rise to the wedth effect and the bdance sheet effect of

monetary policy.

A wedth effect may arise because a change in asset prices afects the financid wedth of
consumers, which may induce them to change ther consumption plans (Modigliani, 1971).
The drength of the wedth effect of a change in asset prices depends in part on the share of
the respective asset in private sector wedth. Table 1 shows the compostion of household
wedth in the G7 countries in 1998. In dl countries, maybe except for Japan, housing assets
account for a subgstantial share in household wedth. Equity accounts for a lower share than
housing assets throughout, but there are sgnificant differences across countries. The share of
equity in household wedth is congderable in the US, Itay, the UK and Canada, but
negligible in Japan, Germany and France.



Table 1. Composition of household total assets (in percent)

Housing Equity Other financial Other tangible
assets assets assets
United States 21 20 50 8
Japan 10 3 44 43
Germany 32 3 35 30
France 40 3 47 9
Italy 31 17 39 13
United Kingdom 34 12 47 7
Canada 21 17 39 23

Note: Data refer to 1998 (1997 for France)
Source: OECD Economic Outlook, December 2000, Table VI.1

In the appendix we dso show the evolution of the share of housing assats in household total
assets and of the share of equity in net financid wedth. While the share of housng wedth in
total wedth has been rather stable since 1970, the share of equity in net financial wedth has
been risng in most countries.

The baance-sheet channd occurs in pat as a result of problems arisng from asymmetric
information in the credit market, which gives rise to adverse sdection and mord hazard
concerns. The lower the net worth of firms and households, the more severe these problems
will be, since there will be less collaterd available to secure loans. A rise in asset prices
rases the borrowing capacity of firms and households by increasing the vaue of collaterd.

The additionaly available credit can be used to purchase goods and services and thus
dimulates economic activity (Bernanke and Gertler, 1989, Kiyotaki and Moore, 1997 and
Bernanke, Gertler and Gilchrigt, 1998). Table 2 shows the share of red edtate secured
borrowing in the G7 countries. The share of property secured borrowing lies around 60% in
the Anglo-Saxon countries and around 40% in the Continental European countries. For Japan
no edimate is available, but there are indications suggesting that the share might be quite
high (Borio, 1996).



Table 2: Share of loans secured by real estate collateral (in percent)

United Germany  France Italy United Canada
States Kingdom
66 36 41 40 59 56

Note: Data refer to 1993
Source: Borio(1996), Table 12, p.101.

Thus, from a theoretica point of view there is a strong case to consder other asset prices
besides interest and exchange rates as indicators of the stance of monetary policy as well. In
the following we will try to derive an extended Monetary Conditions Index or Financid
Conditions Index (FCI) for the G7 countries. FCl weights are derived based on coefficient
estimates of reduced form demand equations and impul se responses of an identified VAR.

2. Constructing Financial Conditions Indices. Strategies and problems

The general strategy

We ae aming a the condruction of an aggregate measure of monetary or financid
conditions, a Financia Conditions Index (FCl), condgting of a short-term interest rate, the
rea effective exchange rate, red house prices ad red share prices'. Our FCl is defined as
Fcl, =& w,(g, - g,), where q, is the price of asset i in period t, T, is the long-run trend

or equilibrium value of the price of asset i in period t, and w is the relative weght given to
the price of asset i in the FCI.

Y1t would, of course, also have been desirable to include along-term interest rate, since in many countries long-
term interest rates are more relevant for aggregate demand conditions than short-term interest rate. The problem
we faced was that we wanted to concentrate on real variables, and it is not clear how to construct a measure of
real long-term interest rates. What one would need is a measure of expected inflation for a horizon equal to the
maturity of the bond underlying the long-term yield. We tried to construct a measure of inflation expectations
based on a three-year moving average of inflation, but the thus constructed real long-term interest rate always
appeared with the wrong sign in the output gap equations, indicating that this measure is probably arather poor
proxy of real long-term rates. For this reason we decided to exclude long-term interest rates from the analysis.
But we are planning to address thisissue in future work.

% This definition does not conform to the usual definition of aMCI, where the interest rate and the exchange rate
areset inrelation to their level in abase period. Since house prices and share prices are trending variables, such a
definition would have led to trending FCls. To avoid that we set our asset pricesin relation to some measure of
long-run trend or equilibrium.



As with the congruction of MCIs, there are three possbilities for esimating the weights of
the respective asset pricesin an FCI:

- dmulaionsin large scae macro-econometric models
- reduced form aggregate demand equations
- VAR impulse responses.

Large-scale macro-econometric models are used by nationd central banks and governmentad
organisations, some of which are available for public access. These models are clearly
superior to reduced form demand eguations and VARS, since they are able to take the
sructurd features of the economy and the interaction of al variables into account. However,
large macro-econometric modes with an explicit role for house prices are not available for
many G7 countries, mainly due to a lack of data availability, a problem that we bypass by
resorting to interpolated data in some cases. Since the role of property prices is a centrepiece
of this paper, we could not use large-scade macro-econometric modes for this reason and

thus had to go for the other two options.

The reduced form modd consigts of a Phillips curve relating CPI-inflation to the output gap
and an IS equation relaing the output gap to deviaions of the short-term red interest rate,
the effective red exchange rate, red house prices and red share prices from their long-run
trend. The FCI is congtructed based on the estimated coefficients in the aggregate demand
equetion. Alternative FClI weights are derived based on impulse responses in a VAR
conssting of the same variables that gppear in the reduced-form modedl.

Modelling long-run trends in asset prices

How should one modd long-run trends in asset prices? The short-term red rate of interest
rate poses the smdlest difficuty in this respect, snce it is usudly consdered to be mean
reverting, with its long-run mean being equa to the long-run growth rate of output. But what
about red exchange rates, rea house prices and red share prices? A look a Figure 1, which
displays the development of these asset prices over 1972-1998 makes clear that the
assumption of mean reverson would not gppropriately characterise the process that drives
these varidbles. There is a large literature arguing that asset prices are random waks and that
it is not possble to identify equilibrium values of assat prices. On the other hand, there is

adso a large, and growing, literature on how to modd equilibrium asset prices. Our view is



that it is generdly possble to identify periods of misdignment in asset prices if only ex-post,
s0 that we venture to follow the second approach here by assuming that asset prices follow
(possibly time varying) determinist but not stochastic trends.

Figure 1. Asset price movementsin the G7 countries 1972 - 1998
Japan
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Note: rex isthe effective real exchange rate (units of home goods per unit of foreign goods),
rhp is the real house price index and rsp is the real share price index. Data sources are
described in the data appendix.

The mogt commonly used equilibrium concept for red exchange rates, Purchasng Power
Parity, implies in its traditiona form that red exchange rates are mean reverting®. However,

® There are several competing concepts to cal culate equilibrium exchange rates, most of which require large
macro-econometric models. Following al of them up istherefore beyond the scope of this paper. MacDonald
(2000) provides acomprehensive survey of all the concepts.



there are adso red determinants of the rea exchange rates, which could give rise to long-run
determinigtic trends in red exchange rates. For example, the BalassaSamudson effect
implies that if a country has higher long-run productivity growth in its tradable goods sector
than its trading partrers, then its red exchange rate will appreciate in the long-run. Thus,
there can be a long-run trend in red exchange rates. For this reason, we mode the long-run
trend of red exchange rates by regressing the red exchange rate on a congtant and a linear
trend. We take the same approach for red house prices, based on a related argument. Given
that house prices are tied to condruction cods, red house prices will follow a long-run
determinigtic trend since productivity in the condruction sector is growing a a dower pace
than overdl productivity. Thus the long-run trend in house prices is dso moddled by
regressing real house prices on a constant and a linear trend. For real share prices the case is
more difficult. According to standard asset pricing models, today’s share prices should reflect
the discounted sum of future red dividends. |f the discount rate and the expected growth rate
of future dividends is constant, red share prices are given by P = D/(r-g), where D are red
dividends, r is the discount rate and g the long-run growth rate of dividends. Since dividends
are related to red activity, it would seem to be possble to mode long-run trends in share
prices aso by a linear trend. Visud ingpection of red share price movements shows,
however, that we are unable to keep track of share prices with a linear trend. Red share
prices rather seem to have followed three different regimes over the period 1970-1998. A
high, congtant level before the first oil price shock in 1974, a low condant leve after the firgt
oil price shock and an upward trend since the early eighties. The problem is that the expected
long-run growth rate of dividends cannot be assumed to be congtant. Adverse supply side
conditions, caused by the increase in oil prices and union wage pressure in some countries
are likdy to have had an adverse effect on expected future dividend growth and thus to have
caused the drop in share prices in the early 1970s. Share prices remained at their low levels
until the early eighties, when oil prices sarted to recede and conservative governments in
many countries put in place policy measures to improve the supply Sde of their economies,
thus causing an increase in expected future dividend growth. Thus, the long-run trend of red
share prices has been time-variable due to the effect of expectations. For this reason we
caculate the trend in red share prices usng a Hodrick-Prescott Flter with a high smoothing

parameter of 10,000, in order to obtain a smooth, time variable trend.



Table 3 reports unit-root test gatistics for the derived asset prices gaps. In most cases the null
of nondaionarity is clearly reected, so tha vaid test-daistics can be obtained from
regressions with these gap measures.

Table 3: Unit root testsfor asset price gaps

Interest rate Exchange rate House prices Share prices
USA -1.88* -2.49** -2.09** -4.80***
-3.62%** -1.58 -1.75* -3.93x**
Japan -3.01*** -2.92%** -4.23*** -3.11***
-4.85%** -2.20%* -2.99*** -2.99***
Geamany -3.28*** -2.59%** -3.23x** -4.02%**
-5.02*%** -2.29** -1.75* -3.09***
France -1.91* -3.45%** -3.78*** -4.04%**
-3.35%** -3.36*** -1.95%* -3.23***
Italy -1.87* -2.11** -2.35%* -3.59%**
-3.00*** -2.08** -2.54** -2.37**
UK -2.30%* -2.71x** -3.62%** -4.16%**
-4.13*** -2.32%* -2.01** -3.97%**
Canada -2.15%* -1.68* -2.21** -3.78***
-3.56* ** -1.50 -1.91* -3.45%**

Note: The table displays for each country and asset price first the Augmented Dickey-Fuller
and then the Phillips-Perron test statistic based on regressions with four lagged differences
and a lag truncation of four respectively and without intercepts and trends. * ,** and ***
indicate rejection of the unit root hypothesis at the 10%, 5% and 1% level respectively. The
respective critical values are—1.62, -1.94 and —2.58 (MacKinnon, 1991).

When edimating FClI weights using reduced form equations and VARS, we inherit severd
potential caveats from the MCI literature (see Eika, Ericsson and Nymoen, 1996 and
Ericsson, Jansen, Kerbeshian and Nymoen, 1998). The main criticisms that adso apply to our

andyssae

- parameter nor-constancy
- mode dependence of the derived weights
- norrexogeneity of regressors

Parameter incongtancy is potentidly a problem in our anadyss. Our sample period covers the
post- Bretton-Woods period, which could be seen as a single regime with fixed exchange
rates in Continentd Europe and mainly flexible exchange rates in the rest of the G7.
However, our sample period can ill be seen as covering more than one regime. The 1970s




were characterised by the oil shocks, rather accommodative monetary policy and, in some
countries, labour disputes. In the 1980s inflation receded due to a change in the paradigm of
macroeconomic policy in the G7 countries with a strong emphasis on gability and, in most
G7 countries, on the improvement of supply side conditions. The 1990s saw German re-
unification and the burgting of asset price bubbles in Japan, leaving the country in an ongoing
depression. Thus, parameter noncongtancy is a potentia problem for our andyss, which we
try to cover mainly by doing standard breskpoint tests.

Modde dependence of estimated effects is a potentia cavesat that gpplies to any kind of
empiricd andyss. We were unable to condruct (or use) large-scae macro-econometric
models nor could we include every variable that possbly affects aggregate demand and
inflation, so that the weights we derive certainly depend on the way we specified our modd.
We hope, however, that the modd specification we chose is adequate for the question at
stake.

Non-exogeneity of regressors might be seen as a problem that gpplies with particular force to
our andyss, snce property and share prices are often characterised as forward looking
vaiables, so tha incduding them as regressors might introduce a smultaneity bias in the
edimaing equations However, smultangty problems may dready aise from including
interest rates and exchange rates in the anadyss. The Centrd Bank raises interest rates in
anticipation of future output gaps, and exchange rates gppreciae in anticipation of output
gaps, which could trigger rising interest rates. Thus, including property and share prices in the
andyss does not introduce a problem that has not potentidly been there before. In the
literature on monetary policy transmisson and monetary policy rules it is dways assumed
that the information set of the Centrd Bank can be characterised by lags of endogenous and
exogenous variables, so that no Smultaneity problem arises. But why should asset markets
have information on future output and inflation that are superior to those of the Central Bank?
There is no reason why this should be the case, even if sock market investors are dways fully
rationd.



3. Financial Conditions Indicesfor the G7 countries

FCl weghts are derived based on reduced form edtimates of coefficients in a smple
aggregate demand equation and impulse responses from an identified VAR. The sample
period of the andyss is the first quarter 1973 to the fourth quarter 1998, thus covering the
post- Bretton-Woods and the pre-EMU era.

Reduced form estimates

In order to assess the importance of financid variables in the conduct of monetary policy, we
edimate an extended verson of the sandard inflation targeting modd proposed by
Rudebusch and Svensson (1998)". In this framework the economy is moddled by a
backward-looking supply or Phillips Curve and a backward-looking demand or IS curve:

g 7 5
) p,=a,+tab,p +ab,y  +a b,dpo, +e
i=1 j=1 k=0

o g . P o @
@ vy.=a,+agy., tal i, +al,rex , +al,rhp, +al,rsp., +h,
i=1 j=1 k=1

1=1 p=1

p is four-quarter inflation in the consumer price index®, measured as the four-quarter change
in the log CPI, y is the percent gap between industrid production and potentid industrid
production, where potentid indudtrid production is caculated usng a Hodrick-Prescott-Filter
with a smoothing parameter of 1600. dpo is the quarter-to-quarter change in the world price of
oil. This variable acts as a proxy for supply shocks and helped to eiminate heteroskedadticity.
rir is the ex-post red short-term interest rate, measured as the short-term money market rate
less quarterly inflation. Rex, rhp and rsp are respectively the percent gap between the red

*In Goodhart and Hofmann (2000b) we did asimilar exercise for alarger sample of industrialised countries.
There we demonstrate that in virtually all countriesit is not possibleto find asignificant effect of interest rates
on the output gap if the effects of other financial variables are not controlled for.

®>We used four-quarter-inflation instead of quarterly inflation because year on year inflation is certainly the
much more relevant measure of inflation when it comesto policy decisions and quarterly inflation contains a
substantial amount of noise that isfiltered out when taking four-quarter differences.
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effective exchange rate’, real house prices, and red share prices and ther long-run trend
values, measured as described above.

The Phillips and IS curves were estimated separately by OLS over the sample period 1973:1-
1998:4. The lag order has been chosen by a genera-to-specific modelling strategy, keeping dl
lags between the fird and the last sgnificant lag. Tables 3 and 4 report the sum of the
coefficients of the exogenous variables with t-gatigtics in brackets and some diagnogtics. the
adjusted coefficient of determination (R?), a supremum F-test (Sup-F) for unknown
breskpoint (Andrews, 1993), a test for first order autocorrdation (LM1) and a test for
autocorrelaion up to order five (LM5), White's test for heteroskedadticity (H) and a Jarque-
Berra test for normality (N). *,***** indicates Sgnificance of a coefficient or a test Satistic
at the 10%, 5% and 1% level respectively.

Table 4 reports the estimates of the G7 Phillips Curves. The output gap is Sgnificant at the
1% levd in dl countries, with an edimated effect on inflation ranging between 0.057
(Germany) and 0.14 (UK). The ail price is dso dgnificant in dl countries, with a particularly
srong effect on inflation in Italy and the UK. The estimates of the lagged dependent variables
are not reported due to the space condraint. The sum of the lagged inflation terms was not
ggnificantly different from 1 in dl countries, implying that the long-run Phillips Curve is
vetica. The fit and the diagnogstics of the edtimated equaions are satisfactory, with no
indication of severe misspecification. Only for Japan and the UK there is some week evidence
of non-normdity in the resduds. However, despite the incluson of the change in the world
price of ail we 4ill had to include dummy variables for a couple of large outliers in periods
around the oil price shocks in order to eiminate heteroskedagticity and nortnormdity in some

cases. A ligt of the dummiesincluded for each country can be found in the gppendix.

® The exchange rate is measured as units of home currency per unit of foreign currency, so that an increasein
thereal exchangerateisareal depreciation.
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Table4: OL S estimates of the Phillips Curves, Sample 1973:1-1998:4

Coefficient estimates Diagnostics
Country gap dpo R? LM1 H
(Lags) Sup-F LM5 N
USA 0.066*** 0.006* ** 0.98 0.01 37.56
(1-9,1-3,0-2) (2.92 (4.46) 2.48 1.77 1.92
Japan 0.085*** 0.002* 0.98 1.18 33.33*
(1-9,1,2) (3.41) (1.77) 10.63 7.42 4.07
Germany 0.057*** 0.002*** 0.95 1.77 14.71
(1-5,1-4) (3.05) (2.79) 2.11 5.12 0.09
France 0.064*** 0.006* ** 0.99 2.39 14.40
(1-52) (3.46) (6.09) 7.37 5.57 0.58
Ity 0.096* ** 0.014*** 0.99 0.92 30.27
(1-7,1,0-3) (3.60) (6.55) 5.07 8.66 0.73
UK 0.14*** 0.014*** 0.97 1.23 33.97
(1-5,1,0-4) (3.07) (5.44) 4.45 8.21 7.33**
Canada 0.099*** 0.002** 0.98 0.19 28.07
(1-6,1-3,0-1) (4.68) (1.97) 2.90 243 2.78

Note: The dependent variable is four-quarter inflation. Gap is the output gap, dpo the
quarterly change in the world price of oil. The table shows the coefficient estimates with t-

statistics in brackets. R? is the adjusted coefficient of determination, Sup-F a test for
unknown breakpoint based on Andrews (1993), LM1 and LM5 are test for autocorrelation of
order one and up to order five respectively, H is White's test for heteroskedasticity (White,
1980) and N is a Jarque-Berra test for normality. *,** and *** indicates significance of a
coefficient or atest statistic at the 10%, 5% and 1% level respectively.

Table 5 reports the estimates of the IS equations. Except for the red exchange rate in the US,
al asst prices enter sgnificantly the IS equations in al countries. Again, due to the space
congraint, we do not report the estimates for the lagged dependent variable. The output gap
shows ggnificant persgence in dl countries, with sum of lagged output gap coefficients
being equa to 0.7 on average, but dgnificantly smdler than one. The OECD-output gap
enters ggnificantly only in Germany and Ity and was thus diminated in the other countries
Agan, the fit and the diagnogtics do not give any indication of misspecification, with only
week evidence for non-normdity for Canada and the US. As for the Phillips Curves, wel
behaved resduds could often only be obtaned by including dummy vaigbles for large
outliers in the equation, most of which are related to the oil price shocks. A lig of the

dummies included for each country can aso be found in the appendix.

" The change in world oil pricesitself did not have any significant effect on the output gap.
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Table5: OL S estimates of the demand-equations, Sample 1973:1-1998:4

Coefficient estimates Diagnogtics
Country rir rex rhp rsp oecd R2 | LM1 H
(Lags) Qup-F| LM5 | N
USA -0.111* | -0.009 | 0.061** | 0.032*** - 092 | 0.77 | 33.40
(1-41-4111) | (-1.94) | (-0.57) (2.13) (2.98) 438 | 4.15 | 5.50*
Japan -0.109*** | 0.022** | 0.115*** | 0.016* - 093 | 219 | 19.22
(1-46,1,1- (-2.94) (2.04) (3.12) (1.98) 292 | 817 | 274

31

Gemany | -0.316*** | 0.065*** | 0.092** | 0.047*** | 0.309*** | 0.84 | 0.23 | 18.04

(1512110 | (-402) | (2.82) | (5.00) | (492) | (397) | 225 | 469 | 056

France “0.173** | 0.063* | 0.058*** | 0.029%** 0.80 | 0.15 | 23.17
(113111 | (-413) | (L7) | (297 | (351) 576 | 278 | 0.75
Ity “0.116** | 0.042* | 0.036** | 0.03*** | 0.560*** | 0.84 | 1.70 | 37.06
(1-43111-6) | (-311) | (1L75) | (241) | (352 | (522) | 452 | 556 | 2.34
UK ~0.066** | 0.036*** | 0.020** | 0.022** - 0.88 | 0.68 | 16.35
(1-4111) | (-239) | (299 | (213) | (2.46) 129 | 928 | 4.15
Canada | -0.078** | 0.041** | 0.034*** | 0.033*** - 0.94 | 0.04 | 2375
(1411129 (-215) | (217) | @77 | (322 262 | 6.01 | 5.27*

Note: The dependent variable is the output gap. Rir is the ex-post short-term real rate of
interest, rex is the effective real exchange rate gap, rhp isthereal house price gap, rsp isthe
real share price gap and oecd is the OECD-output gap. The table shows the coefficient
estimateswith t-statisticsin brackets. R? isthe adjusted coefficient of determination, Sup-F a
test for unknown breakpoint based on Andrews (1993), LM1 and LM5 are test for
autocorrelation of order one and up to order five respectively, H is White's test for
heter oskedasticity (White, 1980) and N is aJarque-Berra test for normality. *,** and ***
indicates significance of a coefficient or a test statistic at the 10%, 5% and 1% level
respectively.

VAR estimates

The reduced form model estimated in the previous section is based on a particular view of he
tranamisson mechanism. Asst prices affect the output ggp, which in turn affects inflation.
However, asst prices may affect inflation aso via other channels. Direct effects on inflation
may be particularly relevant for the exchange rate and house prices via their effect on the
price of imported goods and on the cost of housing respectively. The estimated reduced form
equations are in fact nothing but the output ggp and the inflation equation from a VAR with
excluson redrictions. In this section we explore an dternative way to estimate FCI weights
based on impulse responses of inflation to asset price shocks in an identified VAR. For this
purpose we esimate a VAR including the same set of variables that gppeared in the Phillips
and IS curve four-quarter inflation, the output gap, the short-term red interest rate, the red
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exchange rate gap, the real house price gap and the rea share price gap. The shocks were
identified usng a sandard Cholesky factorisation, with the ordering (output gap, CPI-
inflation, Redl house prices, Red exchange rate, Red interest rate, Red share prices) for the
Continental European countries. For dl the other countries we reversed the ordering of the
red exchange rate and the red interest rate. The ordering of the firg two variables is fairly
dandard in the monetary transmisson literaiure The output gap can &ffect inflation
contemporaneoudy and both variables do not react immediately to shocks of any of the other
variables. House prices are ranked third since house prices are aso rather sticky. Share prices
are ranked last, since share prices are flexible and can thus be assumed to react immediately to
al other variables. The difficult point is the ordering of the interest rate and the exchange rate,
since there is a potentiad problem of smultaneity between the two variables. We ordered the
exchange rate before the interest rate for the Continental European countries, because these
countries were usualy engaged in some fixed exchange rate arrangement, so that it seems to
be more agppropriate to assume that the exchange rate enters the monetary policy reaction
function contemporaneoudy but reacts with a lag to interest rate shocks. Since this argument
does not hold for al the other countries, the exchange rate was ordered after the interest rate
there, assuming that interest rates do not respond contemporaneoudy to exchange rates in
those countries. Changing the ordering of interest rates and exchange rates did, however, not

ggnificantly affect the impulse regponses to the various shocks.

The lag order of the VAR was sdected by adopting a genera-to-specific srategy, adlowing
for a maximum lag order of five. A lag order of three was chosen for Canada, Germany, Japan
and the UK, for the US two, for Itay four and for France five. The current and the one period
lagged change in the world price of oil were included as exogenous variables in the VAR. We
adso included the st of dummy varigbles that were included in the reduced form equations
and the lagged OECD-output gap in the VARs for Germany and Itdy, given its high
dgnificance in the reduced form output-gap equations in these countries’. Figure 2 shows the
impulse responses of the output gap and the inflation rate to a one standard deviation shock to
each asset price in atwo standard error band. Gap is the output gap, dcpi is CPI-inflation, rhp

® The problem of potential simultaneity between exchange rates and interest rates has not yet been resolved
convincingly in the empirical VAR literature, nor isit clear whether the problem is empirically relevant, see
Bagliano et al. (1999).

®Including the impul se dummies from the reduced form equations proved to be necessary to obtain significant
impulse responses for the output gap and the inflation rate. In the Italian VAR the inclusion of the OECD-output
gap significantly improved the impul se responses.
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are red house prices, rex is the red exchange rate, rir the red short-term interest rate and rsp
arered share prices.

Figur2: Impulse responses of the output gap and CPI inflation to asset price shocks
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Note: The figure shows impulse responses to one standard deviation shocks in a two

standard errors band
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The impulse responses reved that the effect of interest rate shocks on the output gap and CPI
inflation is dways dgnificant. The responses seem to confirm the theoreticd prior that
monetary policy shocks firg affect the output gap, where the maximum impact is reached
dter five quarters on average, and then inflation, where the maximum impact is reached after
twelve quarters on average. Thus, our results are strongly in line with prior theoretical beliefs
about the transmisson of monetary policy. The results for the other asset prices are mixed.
The impulse responses for the exchange rate are dways correctly signed, but we obtain
ggnificant output gap responses only for Jgpan, France and the UK and dgnificant inflation
responses for Japan, Germany, the UK and Canada. With the exception of France, the effect
of exchange rate shocks on inflation seems to be more pronounced than the effect on the
output gap, what can be atributed to the additiona direct effect on the CPI via import prices.
For shocks to rea house prices we dso obtain correctly signed impulse responses throughout,
which ae aso sgnificant except for the output gap response in France and the CPl inflation
reponse in Germany and Canada. Except for Germany and Canada the effect on inflation
seems to be more pronounced than the effect on the output gap. So, house prices aso seem to
have a ggnificant direct effect on prices in addition to the indirect effect via the output gap.
That result does not come as a surprise, since house prices influence the price of housing,
which directly enters the CPI. The reaults for red share prices are a bit puzzling. We obtain
ggnificant podtive impulse responses for the output gap in dl countries. However, the
reponse of CPl inflation is sgnificantly podtive only in Itay. In Germany the response is
negative but inggnificant, and in the UK the response is even dgnificantly negative. These
results are hard to interpret. The only possble explanation we could think of is that there is in
fact a forward looking component driving share price shocks. If stock markets expect lower
inflation in the future, they adso expect lower future interest rates. This could outweigh the
positive effect of higher share prices on consumer prices via the output gap.

Another interesting issue is the response of asset prices to interest rate shocks, which are
displayed in Figure 3. The impulse responses of asset prices are rather mixed. We obtain no
sgnificant impulse responses for read exchange rates, and only three for share prices (Japan,
France and Italy). Only for house prices are the results reasonably satisfactory, with five

sgnificant (negative) impul se responses.
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Figure 3: Impulseresponses of asset pricesto interest rate shocks
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Note: The figure displaysimpulse responses to a one standard deviation shock to the ex-post
short-termreal interest ratein a two standard errorsband. Rex isthe effective real exchange
rate, rhp isthe real house price index, rsp isthereal share price index.

Deriving FCI weights

Based on the estimated coefficients in the IS equation and the VAR impulse responses we can
now derive weights for the Financid Conditions Index. For the FCl based on the reduced
form edimates we cdculate the weight of asset price x by dividing the sum of the absolute
vaue of the estimated coefficients of asset price x by the sum of the absolute vaue of the
edimated coefficients of al four asset prices. The weights for the VAR based FCI are
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caculated based on the average impact of a one-unit shock to each asset price on inflation

over the fallowing twelve quarters. The resulting weights are displayed in Table 6.

Table 6: FCI weights

Interest rate Exchangerate House prices Share prices
Canada 0.42 0.22 0.18 0.18
0.59 0.28 0.10 0.04
France 0.54 0.19 0.18 0.09
0.41 0.04 0.51 0.04
Germany 0.61 0.12 0.18 0.09
0.43 0.08 0.46 0.03
Itay 0.52 0.19 0.16 0.13
0.54 0.13 0.29 0.03
Japan 0.42 0.08 0.44 0.06
0.43 0.04 0.48 0.05
UK 0.46 0.25 0.14 0.15
0.45 0.17 0.35 0.03
USA 0.54 0 0.30 0.16
0.37 0.02 0.58 0.03
Average 0.50 0.15 0.23 0.12
0.46 0.10 0.40 0.04

Note: The table shows in each cell first the weight derived from the reduced form estimates
and then the weight derived from the VAR impul se responses.

Compared with the weights obtained from the reduced form edtimates, we find tha house
prices get a higher weight and consequently dl other asset prices a lower weight in the VAR

based FCI. The most draightforward explanation for the higher weight of house prices in
VAR based FCI would seem to be the additiona direct effect on the CPl via the price of
housng. We have seen that in most countries the effect of house price shocks on CPI inflation
is more pronounced than the effect on the output gap. However, when looking at the impulse
responses it becomes clear that most of the higher weight of house prices in the VAR based
FCI derives from the relative stronger effect of house prices on the output gap in the VAR.

Figure 4 displays the derived FCls for each country. Except maybe for Germany and the UK,
the reduced form based and the VAR based FCI are very smilar.
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Figure 4: Financial Conditions Indicesfor the G7
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4. Financial Conditions and futureinflation

In-sample evidence

Having derived Financid Conditions Indices, we have to check whether they are of any use
to predict future inflationary pressures. As a firda smple exercise we look a dynamic
corrdaions of the FCls with future inflation. Table 7 shows for each country the maximum
of the dynamic corrdations of the FCls with future inflation with the respective quarter in
brackets. A graph of the full set of dynamic corrdations over a twelve quartter horizon is
shown in the gppendix. The corrdation with future inflation is generdly quite high, with a
maximum G7-average corrdation coefficient of 0.55 (0.59) with a lead of seven (three)
quarters over inflation. The correaion of the VAR based FCI with future inflation is thus
somewhat higher but pesks a an earlier quarter than the FCI base on the reduced form
estimates. Thus, the FCIs seem to be useful indicators for future inflation at horizons that are
most relevant for policymakers.
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Table 7: Maximum corrdation of FClswith futureinflation

USA Japan Germany | France Itay UK Canada |Average
068(5) |(060(5 |046(7) |061(7) |057(3) |061(9 |060(7) |0.56(7)
077(5) (059(5 |0.65(1) |[039(3) |0.71(2) |059(5 [063(9 |0.59(3)

Note: The table showsthe maximum dynamic correlation of the FCI with inflation leads, with
the respective lead displayed in brackets.

As an additiond in-sample exercise we estimate a bivariate VAR with CHl-inflation and each
of the two FCls and do Granger causdity tests and compute impulse responses of inflation to
FCI shocks.

When carrying out a Granger causdity test we examine whether lagged vaues of the FCI help
to predict current CPI inflation, controlling for the information dready contained in lagged
inflation terms. Table 8 reports the results. The null of no causdity is rgected a the 1% leve
in al cases, s0 that we conclude that the lagged FCls contan sgnificant information for
future inflation over and above the information dreedy contained in lags of inflation itsdf.

Table 8: Granger causality test for the FCls

USA Japan Germany France Itay UK Canada
571 9.88 6.77 6.49 4.91 6.58 4.19
4.47 5.96 7.03 511 8.84 4.18 4.79

Note: The table shows for each country first the Granger causality test statistic for the
reduced form based FCI and then the test statistic for the VAR based FCI. Test statisticsare
based on a regression including five lagged inflation and FCI terms. The 1% critical valueis
3.20.

Figure 4 displays the impulse responses of CPI inflation to FCI shocks based on bivariate
VARs with a uniform lag order of five The FCI shock was identified based on a standard
Cholesky factorisation ordering CPI inflation first. For both FCIs we find strong and highly
sgnificant shock impulse responses of inflation.
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Figure 4: Impulseresponses of inflation to FCI shocks
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Note: The charts display the response of CPI-inflation to a one standard deviation FCI shock
in a two standard errors confidence band.

Out-of-sample evidence

Thus, the in~sample evidence implies that FCls could be quite useful as indicators for future

inflation. But how do they perform out-of-sample? It is a common finding in the literature on

inflation indicators that good in-sample fit does not guarantee a good performance in out-of-
sample forecasting (see e.g. Cecchetti, 1995). We caculate out-of-sample forecasts for the
four-quarter inflation rate two years ahead and compare the forecasting performance of the

FCls with that of an purdy autoregressive inflation forecast and a random-walk or no-change
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forecast™. Following Stock and Watson (1999, 2000) we choose the hstep ahead projection
approach to forecast inflation 8 quarters ahead for the time period 1984:1 — 1998:4. We
consder two approaches to mode the autoregressve component of the forecasting equation,
an autoregressive modd and a random-wak modd:

3 Dcpi,,, =a +dDcpi, + b (L)FCI, +e,,, Autor egressive model
4 Dcpi,,, = Depi, +b(L)FCI, +e,, Random-Walk model

Dcpi is four-quarter inflation, FCl is the Financid Conditions Index and (L) is a lag

polynomid. Out-of-sample forecasts for the period 1983:1 — 1998:4 were calculated by
recursvely re-estimating the modd every period over the sample period darting in 1975:1.
The order of the lag polynomia was also updated every period based on the SchwarzBayes
information criterion. Based on the 64 forecasts we calculated root-mean square errors
(RMSES) to assess the forecasting performance of the FCls, shown in Table 9. The forecasts
obtained from adding a FCI to each of the two modds are contrasted with the forecasts
obtained from the purely autoregressve model and the no-change forecast. Root-mean square
error saigicsthat are lower than the RM SEs from the benchmark models are in bold.

Table9:
Root-M ean-Square errorsfor inflation forecasting two year s ahead 1983:1-1998:4
USA Japan Germany France Italy UK Canada
AR 3.63 2.092 2.137 3.451 5.092 6.131 3.882
AR+FCI1 2.683 2.022 2.135 3.101 5.446 4.64 3.328
AR+FCI2 2.853 1.959 2.458 3.968 5.172 5.93 3.298
RW 2.176 1.681 2.022 2.222 2.891 3.232 2.659
RW+FCI1 2.113 1.639 2.236 2.184 3.361 3.206 2.453
RW+FCI2 2.038 1.62 2.156 2.375 3.102 3.249 2.876

Note: AR is the autoregressive model for inflation forecasting, RW is the randomwalk
forecasting model. FCI1 is the Financial Conditions Index obtained from the reduced form
estimates, FCI2 isthe Financial Conditions Index obtained from the VAR impul se responses.

The table reveds that the Financial Conditions Index based on the reduced form estimates
generdly performs better out-of-sample than the FCI based on the VAR impulse responses.

" Thisis of course not areal out-of-sample forecasting exercise, since the FCI-weights and the gap measures for
output and asset prices were obtained from in-sample analysis. Moreover, in four out of seven countrieswe are
using interpolated data for house prices. For these reasons the out-of-sample forecasting results should be taken
with caution.
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Except for Itay, the reduced form FCl adways outperforms the autoregressve forecad, in
most cases, however, only a very smadl margins. The VAR based FCI outperforms the
autoregressve forecast only in four cases. But, al autoregressve forecasts are clearly
dominated by the randomwak or no-change forecast. Thus, dmply taking this year's
inflation rate as the forecast of inflaion two years ahead did better than edtimating a
forecagting modd with lagged inflation rates and FCls every period. However, if the FCls are
integrated in the random-walk framework, we find that the reduced form FCI can improve the
random-walk forecast in five countries, the VAR based FCI only in two countries. Thus, the
out-of-sample forecasting performance of the FCls is rather disappointing, snce we do not
cearly outpeform the smple no-change forecast. This finding confirms the concluson of
previous studies (Stock and Watson, 1999, 2000, Cecchetti, 1995, and Cecchetti, Chu and
Steindel, 2000) thet inflation is very hard to forecast out-of-sample.

5. Conclusions

An MCI, a weighted average of a short-term interest rate and the exchange rate, as an
indicator or even operating target in the past has been used by some Centrd Banks, and
srongly criticised in large parts of the academic literature. In this paper we extend the MCI
concept to a concept of Financia Conditions by adding house and share prices to the andyss.
We andyse the predictive power of asset prices for future output gaps and CPI inflation in the
G7 countries for the post-Bretton Woods period based on a smple, reduced form mode of the
economy and an identified VAR. Prior to the estimation asset prices were de-trended using
standard de-trending techniques in order to obtain stationary regressors. The results from the
reduced form regressons reved that dl asset prices sgnificantly affect the output gap except
for the red exchange rate in the US. From the identified VAR we obtain sgnificant impulse
on the output gp and CH inflation in dl cases for the interest shock and in the mgority of
the cases for the house price shocks. For the exchange rate impulse responses are aways
correctly sgned, but sgnificant only in aout hdf of the cases. The responses to equity price
shocks are rather puzzling, being aways dgnificant for the output gep, but generdly
indgnificant or even wrongly sgned for CH inflation. This puzzling result might possbly be

due to aforward looking ement in share price movements.
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From the estimated coefficients of the reduced form modd and the impulse responses of
inflation to the asset price shocks in the VAR we derive two Financia Conditions Indices for
each country. The main difference between the two indices is the dgnificantly higher weght
for house prices in the VAR based FCI. It gppears that both FCls are fairly useful to predict
futureinflation in-sample, afinding thet is, however, not fully confirmed out-of-sample.
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Appendix

The share of housing assets in household total assets

1970 1980 1990 1995 1998
United States 22 27 27 23 21
Japan 10 14 8 10 10
Germany - - 34 34 32
France 34 44 43 42 40
Italy 36 40 37 35 31
United Kingdom - 40 44 33 34
Canada 21 22 23 22 21

Source: OECD Economic Outlook 68, December 2000, Table VI.1

The share of equity in household net financial wealth

1970* 19802 1990 1994 1997
United States - 13.8 121 16.0 20.7
Japan 24.7 19.0 26.1 16.1 -
Germany 121 53 6.1 6.0 9.0
France - 14.1 22.2 14.6 134
Italy 1.9 25 7.8 7.3 13.0
United Kingdom 23.0 17.9 23.0 23.1 26.1
Canada 39.9 38.5 34.2 38.4 42.6

1. 1975 for Italy and the United Kingdom.
2. 1985 for France.
Source: Annex Table 58 in OECD Economic Outlook No. 64; Boone et al. (1998).

Dummiesincluded in theinflation and the output gap equation

Inflation equation Output gap equation
USA - 75:1, 80:2
Japan 74:1 74:3, 74:4, 751, 93:4
Germany 74:1, 931 -
France 80:1, 82:3 74:4, 7523
Ity 76: 1/2 74:4,75:1, 79:1/2, 81:3
UK 75:2, 75:3 74:4, 75:2, 75.3, 79:2, 82:2
Canada - 75:1, 80:2, 831, 85:1




Dynamic Correations of the reduced form based FCI with futureinflation
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Dynamic Corréations of the VAR based FCI with futureinflation
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Data Appendix

Consumer Prices
Consumer Price Index, IMF International Financid Statistics, saries code 64; OECD Main
Economic Indicators for Germany.

Industrial Production
Industrid Production Index, IMF Internationd Financid Statistics, series code 66..c.

World price index of petroleum
IMF Internationa Financia Statistics

Real Exchange Rates
Effective rea exchange rate, OECD Main Economic Indicators.

Short-terminterest rates

Overnight money market rates for France, Germany, Itady, Jagpan and the USA, IMF
International Financial Statistics, series code 60b; three months commerciad paper rate for
Canada (IMF, series code 60bc) and three months interbank rate for the UK (BIS).

Share prices
Share price index, IMF International Financial Stetidtics, series code 62, OECD Main
Economic Indicators for the USA.

Property Prices
Resdentid property price index from nationa sources as shown in Appendix-Table 1. For
France and Germany we had only annua data, for Itay and Japan we had semi-annud data
These were converted to quaterly frequency by linear interpolation assuming an
ARIMA(0,1,0).
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Sour ces of residential property prices series

Series Source
United States Median sales prices of exiging Nationa Association of
one-family houses Redtors
Japan Natiorn-wide land price index Japan Red Edtate Indtitute
Germany Average sdes price of Ring Deutscher Makler
dwellings and terraced houses
in Frankfurt, Munich, Hamburg
and Berlin
France BIS edtimate of resdentid INSEE and Chambre des
property prices for the whole Notaires
country
Itay House price index for the Bank of Itay/ ‘Il consulente
whole country immobiliare
United Kingdom Nationwide Anglia House Datastream
Price Index
Canada Multiple lising sarvice price Centra Bank

index of exiging homes
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