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This paper analyses the informational content of a wide range of finan-
cial prices in Spain on the inflation rate, the 3-month interest rate and
output, which are all variables of special interest for a central bank. We
consider two approaches. First, we use a standard lineal regression
model of leading indicator. Second, we estimate Probit models to fore-
cast inflationary upturns, output slowdowns and monetary policy tighte-
nings as reflected by interest rate upturns. According to our results, none
of the financial indicators considered seems to hold a stable empirical re-
lationship with any of the fundamentals. Nevertheless, they can be useful
as “qualitative” indicators to complement the quantitative information
provided by other non-financial indicators.
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gents participating in financial markets are often characterised as being

forward-looking. Accordingly, financial prices can also be considered for-

ward-looking regarding those macroeconomic variables that can affect

them and, therefore, should contain valuable information on their future or

expected behaviour. Moreover, in comparison with other potential sources
of information, financial prices are easier and cheaper to obtain and can be recor-
ded for higher frequencies.

Unsurprisingly, then, there is a relatively extensive literature focused on extrac-
ting the informational content of financial prices on future macroeconomic funda-
mentals. In the last 80s and early 90s a number of papers analysed the US case and
found that several financial indicators, mainly those related to the term structure,
provided reliable information on future interest rates [Campbell and Shiller (1991)]!,

(*) We thank for comments J.L. Escriva, F. Restoy, S. Sosvilla, J. Vifials, two anonymous referees
and participants in the Autumn Central Bank Economists” Meeting held at the BIS in October 1997
and in the III Jornadas de Economia Financiera held in Bilbao in June 1998. The views expressed
are those of the authors and should not be interpreted as reflecting those of the Banco de Espaiia.

(1) This paper tests the expectational hypothesis of the term structure and hence, implicitly, if
long-term interest rates are good predictors of future short-term interest rates.
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inflation [Mishkin (1990)] or real activity [C.R. Harvey (1988), Estrella and Har-
douvelis (1991)]. Similar results were later found for other economies [Estrella and
Miskhin (1996), Davis and Fagan (1996), Bernard and Gerlach (1996)].

This paper builds on this literature and attempts to analyse the informational
content of financial prices in Spain, mainly from the viewpoint of a central bank.
There are two main reasons why this issue has not been much studied in the Spa-
nish case?. First, the process of liberalisation and modernisation of the Spanish fi-
nancial system, though extraordinarily fast, was initiated only very recently com-
pared to other Western countries. Indeed, until very recently, there have not been
data covering a period long enough as to allow for a systematic analysis of the in-
formational content of financial indicators. Even now, data are still insufficient or
of poor quality in some cases. This is an important consideration to bear in mind
when analyzing the empirical results of this paper.

Second, until 1994 Spanish monetary policy followed a classical two-level
strategy, with a monetary aggregate playing the role of an intermediate target. In
this framework, monetary indicators pushed other indicators to a secondary level
of importance. This changed only in 1995, when a new monetary strategy was im-
plemented in which inflation was directly targeted. The new framework gave scope
to other non-monetary indicators, among which financial indicators are potentially
useful. In particular, there is a new demand for indicators in order to make projec-
tions regarding relevant macroeconomic variables. Those variables are typically in-
flation, short-term interest rates and also output. As recently stressed in Svensson
(1997), direct inflation targeting does not necessarily imply that a Central Bank
should not worry about output deviations from a reference or targeted level.

From the viewpoint of monetary policy, the start of Stage Three of the Euro-
pean Monetary Union in January 1999 has made euro area macroeconomic varia-
bles the relevant ones. Nevertheless, this paper explores only the informational
content of Spanish financial prices on Spanish macroeconomic variables. The ob-
jective is to complement works at the euro area level and contribute to fill in an
existing gap in the empirical literature.

This paper examines from an empirical standpoint the informational content
of the most usual financial indicators considered in the literature: domestic yields
and yield spreads, foreign-domestic spreads, credit quality spreads, stock prices
and exchange rates. We focus on their informational content on the inflation rate,
the 3-month interest rate and output.

As to the methodology, first, we analyse the predictive power of financial pri-
ces by comparing the out-of-sample performance of equations containing each fi-
nancial indicator with a simple univariate equation containing only lagged values
of the dependent variable. Next, following a recent work by Estrella and Miskhin
(1996), we also address the possibility of using financial prices as “qualitative” in-
dicators and estimate Probit models to forecast inflationary upturns, output slow-
downs and monetary policy tightenings as reflected by interest rate upturns.

(2) Some exceptions are Martinez-Resano (1993), Davis and Fagan (1996) or Alonso et al. (1997).
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The structure of the paper is as follows. Section 1 presents our methodologi-
cal approach to assess the quantitative informational content of the different indi-
cators considered. The main results of this approach are presented in section 2,
showing that, in general, financial prices do not outperform simple univariate mo-
dels. Given this result, in section 3, the results of an alternative approach to analy-
se the usefulness of financial prices as “qualitative” indicators to predict specific
episodes are presented. Finally, section 4 summarises the main conclusions of the
analysis and extracts some policy implications.

1. AN APPROACH TO ASSESS THE QUANTITATIVE INFORMATIONAL CONTENT OF
SPANISH FINANCIAL PRICES

1.1. Empirical strategy

It is not an easy task to come to any conclusion on the informational content
of a variable regarding the future behaviour of another. Such an assessment will
always be conditional upon, at least, three assumptions regarding, first, the infor-
mation set included —the indicator, the indicator plus lagged values of the variable
to be forecast, third variables...—, second, the predictive horizon we are interested
in; and third, the criterion to assess performance. Before presenting our approach,
it is worth revising the competing alternatives to specify the relevant assumptions.

In the ample existing literature most papers follow what we could call a
“basic approach’: one or several regressions are run in which the macrofundamen-
tal to be predicted is on the left-hand side and (some transformation of) the indi-
cator is included on the right-hand side. Apart from this common root, differences
are considerable. Regarding the specification of the information set, some authors
take a static bivariate approach in which the indicator —usually lagged— is the only
regressor [Mishkin (1990)]. Other authors also use a bivariate model but follow a
“Granger causality” approach, thus introducing some dynamics in the analysis
and considering lagged values of both the dependent variable and the indicator on
the right-hand side [Davis and Fagan (1996)]. A third approach consists of inclu-
ding on the right-hand side of the equations several indicators to allow for some
competition among them [Bernanke (1990)]. Finally, there are also examples of
VAR analysis in which more than one fundamental is simultaneously predicted
[Davis and Fagan (1996)].

Regarding horizons, most papers consider simultaneously several horizons
and special attention is paid to the distinction between the short and the long term.
As to the performance criterion, two main approaches can be mentioned. In some
papers, usual goodness-of-fit in-sample statistics are used to test the significance
of the indicators in the regressions and their contribution to reducing the residual
standard error. Other papers, however, focus on the out-of-sample forecasts.

Our aim in this paper is to analyse to what extent financial prices contain
useful information for the Spanish monetary authorities on the future or expected
behaviour of inflation, output and short-term interest rates, other than the infor-
mation that the past pattern of each macroeconomic variable can provide. Thus,
we will consider equations including lagged values of the dependent variable and
lagged values of the financial indicators. In particular, we consider up to 12 quar-
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terly lags which provide a maximum delay of 3 years between the indicator and
the fundamental.

Nevertheless, we do not combine either macrofundamentals or indicators.
Our data base does not cover a period long enough as to allow for a more com-
plex analysis in which we could look at more than one indicator —or more than
one fundamental— at the same time.

Regarding the performance criteria, although we test in-sample joint signifi-
cance we focus on out-of-sample properties to assess the usefulness of the diffe-
rent indicators. In particular, we compare the mean squared errors of forecasts 1,
4, 8 and 12 quarters ahead of both the univariate equation and the equation inclu-
ding the indicator. Therefore, we consider different prediction horizons spanning
1 quarter to 3 years.

Our approach can be summarised in the following steps:

1. A univariate autoregressive model is estimated for quarterly data on the
(stationary transformation of the) macrofundamental y:

P
Yo = ao + Z ai Y. t & (1]
i=1

The maximum lag p has been chosen according to the residual autocorrela-
tions, the joint significance of the included lags and the joint (non-)significance of
the excluded lags between 1 and 12.

2. We check the order of integration of the indicator. If the macrofundamen-
tal and the indicator are of the same order, we check whether both are cointegra-
ted.3 If this is the case, a lagged standard error correction term - ecm - and 12 lag-
ged values of the (stationary transformation of the) indicator x are added. If there
is no cointegration, only the 12 lags are included. In both cases, the joint signifi-
cance of the new regressors is tested. If they are not significant, we stop the analy-
sis and conclude that this is not a useful indicator. If they are significant, the follo-
wing exercise is undertaken to determine the length of the lag polynomial: the
first and/or last lags are subsequently excluded and, after each exclusion, the joint
significance of the included lags and the joint (non-)significance of the excluded
ones is tested. This yields the following equation:

P q2
Y. = ao t z a Y. + 2 bj xij + 0. ci ecmiy + V, [2]
i=1

i= J=ql

where g1 > 1, g2 < 12, and &, is equal to 1 if there is cointegration between the
fundamental and the indicator, and O otherwise. Notice that the same number of
lags - p - for the dependent variable is included in equations [1] and [2].

3. We re-run equations [1] and [2] for shorter subsamples ending at T-23, T-
22,..., then we make 1-, 4-, 8- and 12-quarter ahead predictions, and compute and
compare mean squared forecasting errors. Our forecast series contain, in general,

(3) See Appendix B for more details.
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23, 20, 16 and 12 data points, respectively. However, in order to preserve enough
degrees of freedom, the number of forecasts has had to be reduced in those cases
in which the indicator series does not cover the whole period®.

1.2. Financial indicators considered

In this paper, we analyse the informational content of 26 financial indicators,
grouped in six different categories: domestic public debt yields, domestic public
debt yield spreads, domestic-foreign interest rate differentials vis-a-vis Germany
and the US, credit quality spreads, exchange rates and stock prices. For compara-
tive purposes, two standard monetary aggregates are also included: a narrow one
—M2- and a broad one —ALP2-. These financial indicators are fairly standard in
the related literature.

As commented in the Introduction, the intuition behind the use of financial
indicators in this context is that forward-looking agents, when forming the expec-
tations that determine financial prices, consider a wide information set. This in-
formation set includes not only the past course of fundamentals but also other pie-
ces of information, such as monetary policy actions and their expected effects, for
example. It is precisely because of these additional pieces of information that fi-
nancial indicators may have an additional information content compared to the
own macroeconomic fundamentals. The following paragraphs are not intended to
provide a sound theoretical basis for the potential predictive power of each of the
indicators considered. Such an analysis is beyond the scope of this paper>. On the
contrary, these paragraphs are aimed at providing some insight into the potential
predictive power of the chosen indicators.

In the first place, according to the Fisher relationship, domestic public debt
yields can be decomposed into three unobservable components: the real interest
rate, the expected rate of inflation over the life of the bond and the inflation risk
premia. Insofar as the two first components explain most of the variation in public
debt yields, these would have informational content. To the extent that changes in
yields reflect changes in the first component, they should be negatively correlated
with future output growth. Similarly, changes in yields due to changes in the ex-
pected rate of inflation should, under reasonable assumptions, be positively corre-
lated with future inflation.

The above-mentioned Fisher relationship can also explain why public debt
yield spreads, defined as the difference between long yields and short yields, may
contain significant information about future inflation. Regarding output, there are
at least two possible explanations of the potential predictive power of the public
debt yield spreads. The first is related to monetary policy. Thus, for example, a
tightening of monetary policy, which will be followed by a fall in output growth,
usually has a greater effect on short-term rates than on long-term rates, flattening
the yield curve. Alternatively, if agents are expecting a low growth, and they ex-
pect a Phillips curve relationship to hold, then inflation and interest rates would

(4) See Appendix A for details regarding sample periods.
(5) Woodford (1994), Davis and Fagan (1996), Estrella (1997) and Smets and Tsatsaronis (1997)
provide a good basis for such a theoretical exercise.
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be expected to drop and the yield curve to flatten or even to invert. Notice also
that, under the expectations hypothesis of the term structure of interest rates, yield
spreads should also be good predictors of future short yields.

Regarding the foreign-domestic interest rate differentials, if uncovered inte-
rest rate parity holds, these reflect the expected changes in the exchange rates. If
purchasing power parity is expected to hold, then expected exchange rate changes
should be mirrored in expected inflation differentials. Thus, a wider differential
may imply worse relative prospects for inflation in the home country. Moreover,
both expected exchange rate changes and current exchange rates may have direct
effects on output growth and, through this channel, on future inflation.

There are also two possible explanations for the potential predictive power of
the credit quality spread, defined as the spread between the yield of a private asset
and a public asset of the same maturity. Firstly, since that spread should reflect
mainly the greater default risk of the private asset, its changes could reflect chan-
ges in the perceived default risk, which should be negatively correlated with pros-
pects of output growth. Secondly, Bernanke and other authors underline the rela-
tionship between the credit quality spread and monetary policy. According to
these authors, in a context of imperfect sustitutability between assets, a monetary
policy tightening induces a decline in the supply of bank loans. This means higher
bank lending rates and higher rates on sustitutes for bank loans, such as private
bonds and commercial paper, i.e., a widening of the spreads between those rates
and public debt yields. The predictive power regarding inflation could be based
on a short-term relationship between output and inflation.

Finally, the use of stock prices can be justified as follows: since dividend
growth will be related to output growth, stock prices can contain information
about future output insofar as they reflect market expectations of future dividends.

2. DO FINANCIAL INDICATORS FORECAST INFLATION, OUTPUT OR SHORT-TERM
INTEREST RATES?

Regarding data, quarterly year-on-year CPI inflation, year-on-year GDP
growth and 3-month domestic interest rates covering the period from 1978:1I to
1997:1 are the three macrofundamentals we consider. Details on the financial indi-
cators considered are provided in Appendix A.

The main results of applying the process described in Section 2.1 to our data
set are reported in tables 1 to 3. Each table refers to one macrofundamental and
shows which lags of the indicator are significant in the regression covering the
whole period available, the number of observations in each equation, the ratio of
the root of the mean in-sample squared error to that of the univariate model, and
the mean squared error ratios corresponding to 1-, 4-, 8- and 12-quarters-ahead-
out-of-sample forecasts. Two different values are provided for the last three ratios.
First (upper values), ratios have been computed using the ex-post observed values
of the indicator to make out-of-sample predictions. Second (lower values), out-of-
sample values of the indicator have been forecast from an univariate equation
containing 4 lags. The idea is that the actual predictive power of the indicator
should be somewhere between both ratios, because the univariate-based forecast

10
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of the indicator could be improved by a more general equation or model, but such
an improvement would be limited by perfect foresight.

Table 1 shows that only one term structure indicator is not significant in the
equation for the inflation rate. According to the in-sample analysis, improvements
vary between the 36% mean squared error reduction when the 5-year domestic
yield (R5Y) is used and the 4% reduction corresponding to the 3-year domestic
yield (R3Y). This result is similar to that found in most of the related papers for
other countries. Out-of-sample results, however, are less favourable and, in gene-
ral, ratios tend to be above 1. In 2 out of 8 cases the 1-quarter-ahead ratio is above
1. The best 1-quarter-ahead indicator is the 5-year yield (R5Y), which provides a
ratio of .72. Results, however, are poorer for higher horizons. There are only three
term structure indicators that offer ratios below 1 for four and eight quarters ahead
projections and one regarding 12 quarters ahead. Only the 3-year to 1-month spre-
ad (S3_1) is able to overcome the univariate approach at any horizon, although
the lowest ratio it provides is .89. Unfortunately, there are no sufficient data to test
the out-of-sample performance of the more promising indicator according to the
in-sample analysis: the 5-year domestic yield (R5Y).

Financial indicators based on the term structure offer by far the best results.
Half of the domestic-foreign differentials are non-significant and those which are
significant fail to improve the simple univariate results. Credit quality indicators
tend to be significant but, when it is possible to make out-of-sample forecasts,
these are outperformed by the univariate model. Similar results are obtained when
using exchange rate and stock exchange indicators. It should be noted, however,
that monetary aggregates do not provide better results, and have a poorer perfor-
mance than the term structure indicators.

Overall, results in table 1 raise some doubts about the usefulness of financial
indicators as inflation predictors in Spain, at least for horizons between 1 and 12
quarters®. Are results similar regarding short-term interest rates and output?

According to table 2, results are even worse regarding the 3-month interest
rate. Although most indicators (18 out of 20) are significant in the regressions co-
vering the whole period, when their out-of-sample performance is analysed they
fail to provide ratios below 1. No indicator is able systematically to overcome the
univariate model to any horizon. Only three indicators provide ratios below 1 for
1-quarter-ahead forecasts. This number falls to one for 4-quarter-ahead forecasts
and to zero in the other two cases. Especially striking is the inability of long-term
yields to provide good forecasts.

Finally, table 3 shows that many financial indicators are even non-significant
in the regressions involving output (11 out of 26). Nevertheless, the two best re-
sults we have obtained are in this table. Thus, the 3-year domestic yield (R3Y)
provides good results regarding the longest horizon and clearly outperforms the
univariate model: the ratio for 12-quarter-ahead errors is 72 when the ex-post ob-
served indicator is used and .68 when it is forecast with the univariate model. Si-

(6) Slightly better results were obtained using an alternative price index (IPSEBENE by its Spa-
nish name) which drops from the CPI the most volatile components.

11
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Table 1: THE PREDICTIVE POWER ON INFLATION (CPI): LINEAR MODEL

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND@ NOBS. SIGNIF.® LAGS®© RATIO@ RMSEI RMSE4 RMSES RMSEI2
RIM 68 13.13 2-60 0.93 0.99 1.00 0.99 1.10
(0.04) 0.98 0.93 0.99
RI2M 62 9.94 1-30 0.95 1.00 1.07 1.05 1.10
(0.04) 1.04 0.95 1.01
R3Y 63 5.46 0] 0.96 0.99 1.01 0.98 0.98
(0.02) 1.06 0.98 1.03
R5Y 42 104.3 1-120 0.64 0.72 - - -
(0.00) - - -
S5_1 43 41.12 6-12 0.70 1.28 121 - -
(0.00) 1.21 - -
S3_1 61 35.64 6-11 0.86 0.89 0.89 0.95 0.94
(0.00) 0.89 0.99 1.04
S12_1 61 22.15 2-10 0.89 0.98 0.93 1.00 1.03
(0.01) 0.92 1.04 1.06
S5_12 43 21.41 9-12 0.80 0.89 1.04 1.22 -
(0.00) 1.04 1.22 -
S3_12 63 6.47 1-5 - - - - -
(0.26) - - -
S12MG 59 27.10 1-12 0.91 1.08 1.16 1.03 0.97
(0.01) 1.00 1.02 0.86
S3YG 60 14.04 1-12 - - - - -
(0.30) _ _ _
S5YG® 43 19.32 1-12 - - - - -
(0.08) - - -
S12MU 61 7.55 10-10 0.94 0.96 1.08 0.99 1.02
(0.01) 1.08 0.99 1.06
S3YU 62 491 10-10 0.96 0.99 111 0.99 1.15
(0.03) 111 0.99 1.17
S5YU 43 12.85 1-12 - - - - -

(0.38)

epeordy BIUOUODH 9P BISIADY
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Table 1: THE PREDICTIVE POWER ON INFLATION (CPI): LINEAR MODEL (CONTINUATION)

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND@ NOBS. SIGNIF.® LAGS®© RATIO® RMSEI RMSE4 RMSES RMSEI2
SCP3M 31 55.59 3-8 0.68 - - - -
(0.00) - - -
SCPI12M 31 15.17 1-6 0.83 - - - -
(0.02) - - -
SP5Y 45 4.05 3-6 - - - - -
(0.40) - - -
SCL3M 51 8.53 1-12 - - - -
(0.74) - - -
SL3Y 64 13.48 6-8 0.93 1.17 1.10 1.18 1.02
(0.00) 1.10 0.96 0.97
SL5Y 46 17.91 5-9 0.85 1.51 1.69 1.99 2.39
(0.00) 1.69 1.91 1.10
ESPDEM 64 19.96 2-12 0.91 1.13 1.22 1.20 1.36
(0.05) 1.27 0.98 0.96
ESPUSD 65 13.56 6-11 0.92 1.13 1.25 1.42 1.34
(0.03) 1.25 1.28 0.89
NEER 64 21.75 2-12 0.88 1.23 1.51 1.77 1.97
(0.03) 1.52 1.23 1.01
REER 64 21.25 1-12 0.88 1.39 1.84 2.09 2.18
(0.05) 1.76 1.37 1.24
SP 66 18.19 3-10 0.89 1.15 1.19 1.25 1.28
(0.02) 121 1.29 1.20

Juredg ur sao11d JasSe [RIOURULY QI8 QATJRULIOJUT MOH
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Table 1: THE PREDICTIVE POWER ON INFLATION (CPI): LINEAR MODEL (CONTINUATION)
OF- ©
IN-SAMPLE OUT-OF-SAMPLE RATIOS

IND®@ NOBS. SIGNIF.® LAGS®© RATIO@ RMSEI1 RMSE4 RMSES RMSEI12
M2 65 16.62 5-110 0.93 1.28 1.25 1.45 1.46

(0.03) 1.24 1.38 1.32
ALP2 68 12.12 4-8® 0.94 1.02 1.20 1.22 1.09

(0.06) 1.23 1.07 1.02
Notes:

(a) See Appendix A for indicator definitions.

(b) Wald test robust to heteroscedasticity of the joint significance of the lagged terms of the indicator variable included in each equation. When cointegra-
tion exists, the null hypothesis also includes a zero value for the coefficient of the error correction term. The test has a y? (m) distribution, where m is the
number of restrictions. p-value in parenthesis.

(c) Lagged terms of the indicator variable included in each equation.

(d) Ratio of one-quarter ahead RMSE, within sample, between the equation with indicator and the univariate equation. This ratio must always be smaller

than one.

(e) Ratios of 1-, 4-, 8- and 12-quarters-ahead RMSE, out of sample, between the equation with indicator and the univariate equation. A value greater than
one means worse forecast performance of the model with indicator than the univariate model. In general, in order to predict more than one quarter ahead, we
need forecasts of the indicator itself. For each indicator, the first row is that resulting when actual values of the indicator are used for the forecasts and the se-
cond row is that resulting when AR(4) univariate predictions of the indicator are used. Results are presented only when at least 8 forecasts can be made.

(f) The model with indicator includes an error correction term, resulting from the cointegration between the levels of the dependent variable and the indicator.

(g) For this indicator, a trend is included in the equations, because only deviations of the indicator from a trend can be considered stationary.

epeordy BIUOUODH 9P BISIADY
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Table 2: THE PREDICTIVE POWER ON 3-MONTH INTEREST RATES: LINEAR MODEL

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND® NOBS. SIGNIE.® LAGS® RATIOW RMSE1 RMSE4 RMSES RMSEI12
R12M 61 10.45 9-9® 0.92 1.08 1.33 1.42 1.54
(0.01) 1.22 1.13 0.93
R3Y 59 27.74 7-120 0.90 1.39 1.48 1.79 3.20
(0.00) 1.41 1.60 1.63
R5Y 42 15.18 1-120 - - - - -
(0.30) - - -
S12MG 61 25.31 1-10 0.83 1.37 1.51 1.64 2.31
(0.00) 1.21 1.31 1.45
S3YG 60 10.22 9-12 0.93 1.04 1.14 1.20 1.91
(0.04) 1.14 1.20 1.54
S5YG® 45 8.09 9-10 0.87 0.91 0.97 1.24 1.33
(0.02) 0.97 1.24 1.21
S12MU 59 41.92 2-12 0.76 1.27 1.25 1.33 2.35
(0.00) 1.30 1.23 1.26
S3YU 60 38.58 6-12 0.88 1.26 1.14 1.26 2.12
(0.00) 1.14 1.37 1.79
S5YU 46 10.45 6-9 0.89 0.99 1.05 1.29 1.40
(0.03) 1.05 1.42 1.14
SCP3M 34 19.15 1-5 0.90 1.17 - - -
(0.00) - - -
SCP12M 32 35.89 1-7 0.75 - - - -
(0.00) - - -
SP5Y 42 16.89 4-11 0.87 0.97 1.96 - -
(0.03) 1.96 - -

Juredg ur sao11d JasSe [RIOURULY QI8 QATJRULIOJUT MOH
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Table 2: THE PREDICTIVE POWER ON 3-MONTH INTEREST RATES: LINEAR MODEL (CONTINUATION)

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND®@ NOBS. SIGNIF.® LAGS®© RATIOW RMSELI RMSE4 RMSES RMSEI12
SCL3M 52 28.36 3-12 0.83 1.50 1.87 3.88 3.89
(0.00) 1.48 1.61 1.29
SL3Y 63 11.90 6-9 0.93 1.06 1.12 1.15 1.31
(0.02) 1.12 1.10 1.09
SL5Y 43 18.37 3-12 0.86 1.46 1.97 - -
(0.05) 2.10 - -
ESPDEM 65 33.39 1-12 0.83 1.58 1.48 1.70 243
(0.00) 1.33 1.24 1.28
ESPUSD 65 13.99 1-12 - - - - -
(0.30) - - -
NEER 67 17.19 6-10 0.92 1.17 1.06 1.15 1.46
(0.00) 1.06 1.17 1.19
REER 69 18.32 1-8 0.90 1.44 1.48 1.69 2.27
(0.02) 1.28 1.23 0.91
SP 68 19.73 1-9 0.95 1.23 1.19 1.22 1.61
(0.02) 1.24 1.25 1.40
M2 72 12.52 2-2 0.94 1.00 0.91 0.61 0.94
(0.00) 0.83 1.04 1.01
ALP2 65 16.13 1-12 - - - - -
(0.19) - - -

Notes: see notes on table 1.

epeordy BIUOUODH 9P BISIADY
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Table 3: THE PREDICTIVE POWER ON OUTPUT: LINEAL MODEL

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND®@ NOBS. SIGNIF.® LAGS© RATIOW RMSEI RMSE4 RMSES RMSE12
RIM 67 22.64 4-10 0.87 1.08 1.04 1.06 0.82
(0.00) 1.04 1.09 1.07
RI2M 57 51.34 2-10 0.80 1.09 0.99 0.81 0.74
(0.00) 1.01 0.91 1.03
R3Y 57 30.14 1-11 0.85 1.14 1.05 0.85 0.72
(0.00) 1.07 0.90 0.68
RSY 41 53.52 1-10 0.76 1.36 - - -
(0.00) - - -
S5_1 43 15.17 1-12 - - - - -
(0.23) - - -
S3_1 61 29.83 2-11 0.87 1.16 1.27 1.60 3.44
(0.00) 1.26 1.52 3.85
S12_1 64 23.35 1-7 0.92 1.13 1.27 1.68 4.92
(0.00) 1.26 1.56 5.17
S5_12 43 11.25 1-12 - - - - -
(0.51) - - -
S3_12 59 18.54 1-12 - - - - -
(0.10) - - -
S12MG 59 12.44 1-12 - - - - -
(0.41) - - -
S3YG 60 11.72 1-12 - - - - -
(0.47) _ _ _
S5YG® 43 57.00 4-12 0.66 1.12 1.31 - -
(0.00) 1.31 - -
S12MU 65 5.47 2-2 0.96 1.07 1.14 1.47 4.49
(0.02) 1.17 1.60 4.81
S3YU 63 31.37 29 0.85 1.08 1.08 1.25 2.14
(0.00) 1.14 1.43 2.52
S5YU 45 33.14 6-10 0.83 0.91 0.93 0.86 -

(0.00) 0.93 0.88 -
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Table 3: THE PREDICTIVE POWER ON OUTPUT: LINEAL MODEL (CONTINUATION)

OUT-OF-SAMPLE RATIOS®

IN-SAMPLE
IND@ NOBS. SIGNIF.® LAGS®© RATIO® RMSEI RMSE4 RMSES RMSEI2
SCP3M 31 16.17 2-8 0.86 - - - -
(0.02) - - -
SCP12M 31 7.83 1-8 - - - - -
(0.45) - - -
SP5Y 43 25.30 1-10 0.83 1.62 1.73 - -
(0.00) 1.66 - -
SCL3M 52 21.98 1-12 0.89 1.17 1.25 1.39 -
(0.04) 1.22 1.23 -
SL3Y 60 17.13 1-12 - - - - -
(0.14) - - -
SL5Y 43 16.13 1-12 - - - - -
(0.19) - - -
ESPDEM 65 25.65 3-12 0.87 1.09 1.14 1.36 257
(0.00) 1.13 1.25 1.81
ESPUSD 65 14.94 1-12 - - - - -
(0.24) _ _ B
NEER 65 8.69 4-12 - - - - -
(0.47) - - -
REER 65 15.97 1-12 - - - - -
(0.19) - - -
SP 71 13.46 1-1 0.92 0.90 0.80 0.75 0.95
(0.00) 0.86 0.91 0.92
M2R 65 20.54 3-12 0.90 1.35 1.22 1.33 3.55
(0.02) 1.24 1.43 2.88
ALP2R 71 6.08 1-3 0.96 0.96 0.84 0.71 1.05
(0.11) 0.88 0.85 0.96

Notes: see notes on table 1.
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milarly, the stock exchange indicator provides ratios below 1 for all horizons con-
sidered, varying between .75 and .95.

Leaving aside the very few exceptions commented above, the results in ta-
bles 1 to 3 are rather negative regarding the ability of financial prices to forecast
inflation, output or short-term interest rates. They seem to work, at least in most
cases, when in-sample criteria are used but fail to do so out of the sample. This re-
sult is only partially at odds with other results in the literature which point to a
higher informational content of financial indicators, because most of them are
based solely on in-sample analysis.

Should we conclude that financial prices are not useful as indicators of future
fundamentals in Spain? Before reaching such a conclusion, several aspects deser-
ve more attention. Obviously, there are problems with the extension of some data
series. But these problems can hardly be overcome unless we wait for about anot-
her 10 years.

In our view, there are two more promising ways of gaining greater insight
into the potential usefulness of financial prices. The first involves asking about
their usefulness as “qualitative” predictors. The idea is quite simple: maybe finan-
cial prices cannot anticipate the inflation rate prevailing, say, 2 years ahead, but
they can forecast whether prices are going to experience any unusual acceleration
by that time. The second asks about the usefulness of financial prices as expecta-
tion indicators. We know that if expectations are rational and there are no infor-
mation problems, expectations and ex-post values must differ only because of a
standard white-noise term and, therefore, a good predictor will also be a good ex-
pectation indicator and viceversa. But in other perhaps more realistic circumstan-
ces, even rational agents may be subject to important errors when predicting, for
example, inflation and, therefore, indicators failing to forecast inflation might ne-
vertheless be good inflation expectation indicators. In the next section we deal
with the first issue, whereas a the second one has been recently addressed in
Ayuso and Nufez (1998).

3. ARE FINANCIAL PRICES USEFUL AS QUALITATIVE INDICATORS ?

Before concluding that financial prices do not contain any relevant informa-
tion on future macroeconomic performance, we would find it worthwhile to ex-
plore whether they are able to anticipate “events” although they are not able to an-
citipate their “magnitude”. If financial agents are forward-looking but tend to
focus on general trends more than on eventual changes, financial prices would be
better predictors of trend shifts than of precise point values’. This idea is behind
the recent work by Estrella and Mishkin (1996) showing that the slope of the
yield curve helps to predict recessions in the US.

Exploring this possibility in detail is beyond the scope of this paper. Instead,
we provide an initial approach for evaluating to what extent a deeper analysis

(7) The fact that better quantitative results are obtained when a less volatile price index is used
—see footnote 6— may be interpreted as providing some support for this view.

19



Revista de Economia Aplicada

might be worthwhile. Thus, we undertake a Probit analysis in which the qualitati-
ve dependent variables are “inflation upturns”, “output slowdowns” and “mone-
tary policy tightenings”. Each of them has been built rather simply, following the
procedure in Ball (1994). First, for inflation, output and the 3-month interest rate
maxima (minima) are recorded as those observations that are higher (lower) than
the three prior and the three subsequent observations®. Second, whenever two
consecutive maxima (minima) are computed, the higher (lower) is chosen. More-
over, if there are two critical values separated by less than three quarters, the se-
cond one is eliminated. Finally, the dependent variable corresponding to inflation
and the interest rate are given the value of 1 whenever the corresponding series
are moving from a minimum to a maximum. For output, values of 1 are given
when it moves from a maximum to a minimum, thus reflecting a slowdown in
output. Chart 1 shows the three variables.

As to the Probit estimates and the performance criteria, they can be summa-
rised in the following steps:

1. We first estimate a Probit model in which only (quantitative) lags of the
fundamental are included. As before, this pseudo-univariate model will be our
benchmark.

2. For those indicators that appeared as in-sample significant in the quantita-
tive analysis, we add as many lags as suggested by the quantitative analysis®. The
pseudo-R2s suggested by Estrella (1995) and the mean probabilities correspon-
ding to 1s and Os are then compared. This is the equivalent of the in-sample quan-
titative analysis.

3. Both Probits are re-estimated for shorter samples and 23 1-quarter-ahead
forecasts are made and compared according to the pseudo-R2.

Tables 4 to 6 show the results of this procedure, which are rather promising.
Regarding inflation, and in contrast to table 1, most financial indicators that are
significant in the in-sample analysis also have out-of-sample ratios below 1, what
reflects a clear improvement over the univariate model. The higher increases in the
pseudo-R? of out-of-sample forecast with respect to that of the univariate model
correspond to the indicators based on the term structure: 3-year and 5-year yields
(R3Y and R5Y) show ratios of .47 and .23, respectively; 5-year to 1-month (S5_1),
5-year to 1-year (S5_12) and 1-year to 1-month (S12_1) spreads also have low ra-
tios (.27, .40 and .55, respectively). Thus, financial indicators seem to do a better
job forecasting inflation upturns than forecasting inflation itself.

The same result applies to output slowdowns. According to table 5, about
half of the 9 significant indicators provide out-of-sample pseudo-R? ratios below
1. Again, the best results are provided by the yield slope indicators, the spread
between 3 years and 1 month (S3_1) giving the lowest ratio: .90.

(8) Regarding inflation, the less volatile index IPSEBENE has been used instead of CPI as an ad-
ditional filter to eliminate noisy changes. Regarding output, the more classical approach of “three
consecutive quarters of negative growth” has also been tried but it provided too few observations.
(9) In order to reduce the number of variables in the Probit model we consider a single variable
built as an average of the different lagged values. Notice that the whole exercise is rather restricti-
ve, which explains why this can be considered only as an initial approach.

20



1C

Table 4: THE PREDICTIVE POWER ON INFLATION (IPSEBENE): PROBIT MODEL

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND® NOBS. SIGNIE.® P-R2© Y=1@ Y =0© P-R2(D

RI2M® 68 6.40 51 77 92 1.61
(0.01)

R3Y® 69 12.00 33 .66 82 76
(0.00)

R5Y® 42 15.05 31 64 70 23
(0.00)

S5_1 45 13.88 30 67 72 27
(0.00)

S3_1 62 0.02 - - - -
(0.90)

S12_1 46 5.33 .60 81 92 55
(0.02)

S5_12 61 7.31 44 .80 86 40
(0.01)

S3_12 59 0.01 - - - -
(0.91)

S5YG 45 2.97 .66 90 95 3.33
(0.08)

S3YU 68 0.04 - - - -
(0.85)

S5YU 50 3.95 65 .86 92 52
(0.05)

SCP3M 31 2.12 70 90 91 72
(0.15)

SCP12M 37 3.28 75 92 89 )
(0.07)

SP5Y 51 0.58 - - - -

(0.44)
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Table 4: THE PREDICTIVE POWER ON INFLATION (IPSEBENE): PROBIT MODEL (CONTINUATION)

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND@ NOBS. SIGNIF.® P-R2© Y = 1@ Y =0© P-R2D

SL3Y 61 16.80 30 62 74 )
(0.00)

SL5Y 46 7.00 45 81 88 58
(0.01)

ESPDEM 73 0.84 - - - -
(0.36)

ESPUSD 65 7.62 50 72 88 )
(0.01)

NEER 70 0.11 - - - -
(0.75)

REER 64 1.26 85 96 99 73
(0.25)

SP 74 0.31 - - - -
(0.58)

M2(® 64 18.86 28 57 70 -
(0.00)

ALP2® 68 4.83 63 83 92 -
(0.09)

Notes:
(a) See Appendix A for indicator definitions.

(b) Likelihood ratio test of the joint significance of the lagged terms of the indicator variable included in each equation plus the error correction term if
this exists. The test has a y? (m) distribution, where m is the number of restrictions. p-values in brackets.

(c) Ratio of pseudo-R2, within sample, between the univariate equation and the equation with indicator. Within sample this ratio must always be lower
than one.

(d) Ratio of the mean value of the fitted probability when Y is actually one in the univariate model and the model with indicator. A value lower than one
implies that, on average, the model with indicator has a greater probability of being right when'Y is equal to one.

(e) Ratio of the mean value of the fitted probability when Y is actually zero in the model with indicator and the univariate model. A value lower than one
implies that, on average, the model with indicator has a greater probability of being right when Y is equal to zero.

(f) The same as (c) for out-of-sample errors. The lower the ratio, the higher the informational content of the indicator. (-) denotes a negative ratio.
(g) The model with indicator includes an error correction term, resulting from the cointegration between the levels of the dependent variable and the indicator.
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Table 5: THE PREDICTIVE POWER ON OUTPUT: PROBIT MODEL

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND® NOBS. SIGNIE.® P-R2© Y=1@ Y =0© P-R2(0

RIM 67 4.58 94 97 83 93
(0.03)

RI2M 57 4.73 92 97 81 1.07
(0.03)

R3Y 57 11.33 85 93 58 435
(0.00)

RSY 41 1.47 - - - -
(0.23)

S3_1 61 9.37 88 93 72 90
(0.00)

S12_1 64 6.49 92 96 79 98
(0.01)

S5YG 43 0.23 - - - -
(0.63)

S12MU 69 1.59 97 98 96 98
(0.20)

S3YU 63 0.45 - - - -
(0.50)

S5YU 45 12.04 85 91 38 )
(0.00)
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Table 5: THE PREDICTIVE POWER ON OUTPUT: PROBIT MODEL (CONTINUATION)

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND®@ NOBS. SIGNIE.® P-R2© Y=1@ Y =0© P-R20

SP5Y 43 0.39 - - - -
(0.53)

SCL3M 52 0.45 - - - -
(0.50)

ESPDEM 65 1.51 - - - -
(0.22)

NEER 65 2.28 97 98 94 93
(0.13)

SP 75 7.72 91 97 82 1.01
(0.01)

M2R 65 225 97 98 92 98
(0.13)

ALP2R 74 0.84 - - _ _
(0.36)

Notes: see notes on table 4.
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Table 6: THE PREDICTIVE POWER ON 3-MONTH INTERES RATES: PROBIT MODEL

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND® NOBS. SIGNIE.® P-R2© Y=1@ Y =0© P-R2(0

RI2M® 61 8.70 56 89 87 74
(0.01)

R3Y® 59 5.58 68 92 92 .64
(0.06)

S12MG 61 0.53 - - - -
(0.47)

S3YG 60 2.69 .80 96 94 81
(0.10)

S5YG 45 6.45 58 89 83 5.26
(0.04)

S12MU 59 0.02 - - - -
(0.90)

S3YU 60 1.29 89 97 98 94
(0.26)

S5YU 46 2.26 82 95 94 97
(0.13)

SCP3M 34 2.96 83 93 90 2.86
(0.09)

SCP12M 32 1.17 - - - -
(0.28)

SP5Y 42 4.08 69 92 89 -)
(0.04)
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Table 6: THE PREDICTIVE POWER ON 3-MONTH INTERES RATES: PROBIT MODEL (CONTINUATION)

IN-SAMPLE RATIOS OUT-SAMPLE RATIO

IND® NOBS. SIGNIFE.® P-R2© Y=1@ Y =0© P-R2®

SCL3M 52 0.43 - - - -
(0.51)

SL3Y 63 0.92 - - - -
(0.34)

SL5Y 43 0.22 - - - -
(0.64)

ESPDEM 65 0.10 - - -
(0.75)

NEER 67 0.03 - - - _
(0.86)

REER 69 0.35 - - - -
(0.56)

SP 68 4.01 .68 .93 92 3.33
(0.05)

M2 75 6.28 32 .89 92 .50
(0.01)

Notes: see notes on Table 4.
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Chart 1: MACROECONOMIC VARIABLES®
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Chart 2: INDICATORS
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Chart 2: INDICATORS (CONTINUATION)
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Chart 2: INDICATORS (CONTINUATION)
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Similar results are also found for the 3-month interest rate. In this case, 5 out
of 9 significant indicators are able to make out-of-sample forecasts better than
those of the pure univariate model. It should be noticed again than the term struc-
ture appears as the more useful source of information. 1-year (R1Y) and 3-year
(R3Y) yields are able clearly to overcome the univariate model, providing ratios
of .74 and .64, respectively.

All in all, results in these last three tables are more promising than those of
the quantitative analysis'® and point to the yield curve as a leading indicator of
trend shifts in inflation, output and short-term interest rates.

4. CONCLUSIONS

In this paper we have analysed the informational content of different finan-
cial prices on three macroeconomic variables of clear interest for a central bank in
the design and implementation of its monetary strategy: the inflation rate, a short-
term interest rate and output, because even a central bank with direct final infla-
tion targets should worry about output deviations from a reference level. Although
there is a relatively extensive literature on this topic, it hardly covers the Spanish
case. Hence, we focused on this case.

In particular, we have looked at 26 financial prices covering the term structu-
re, foreign-domestic differentials, credit quality, exchange rates and stock exchan-
ge indicators and have checked, first, their capacity to forecast quantitatively the
three above-mentioned macrofundamentals, and second, their usefulness as “qua-
litative” predictors to anticipate inflation upturns, output slowdowns and mone-
tary policy tightenings. In some sense, and guided by the results, we have moved
from a very demanding to a less demanding analysis.

Results should be taken with due caution because of the relatively short period
for which data on financial prices in the Spanish economy is available. This restric-
tion limits the dynamic specification of the predictive equations and could impinge
on the power of some tests. Besides, the period considered was characterised by
some important structural changes, like the integration of the Spanish economy in
Europe or the progressive liberalisation of financial markets. These structural chan-
ges could have affected the stability of the estimated econometric relations.

Although most of the financial indicators considered are found to be signifi-
cant when they are included in the regression to explain the behaviour of infla-
tion, output or the interest rate, they fail to outperform a simple univariate model
when their out-of-sample performance up to three years is analysed.

Given this result, we have explored the possibility of using those financial in-
dicators as “qualitative” rather than as “quantitative” indicators. As an initial ap-
proach, we have estimated several Probit models to forecast inflation upturns,
output slowdowns and monetary policy tightenings. The results of this approach
are clearly promising and seem to merit a further analysis that is beyond the scope
of this paper. In any case, they point to the yield curve as the main potentially use-
ful source of information.

(10) Particularly because, as commented, this can only be seen as a preliminary approach.
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As none of the financial indicators considered seems to hold a stable empiri-
cal relationship with any of the fundamentals, this discards the possibility of using
them as nominal anchors for monetary policy decisions in the same way that mo-
netary aggregates were used in the past. Nevertheless, they can be useful as “qua-
litative” indicators to complement the quantitative information provided by other
non-financial indicators.

APPENDIX A. DATA DESCRIPTION

Due to the late development of a full range of liquid and competitive finan-
cial markets, the availability of data on asset prices in the Spanish economy is
very limited. As a consequence, the selection and construction of variables for this
work has been influenced by the need to have information for a period long
enough to make reliable estimations of information content. That means that, in
some cases, the variables used are only an approximation to the theoretical varia-
ble of interest.

In this appendix we describe the variables used in this work!!. Unless other-
wise indicated the source is the Banco de Espaifia and the quarterly series are built
as the monthly averages of the daily data corresponding to the last month of each
quarter. Most series cover the period from the first quarter of 1977 to the first
quarter of 1997, but some of them do not cover the whole period.

Macroeconomic variables

GDP: Real Gross Domestic Product. Source: National Institute of Statistics
(INE). Quarterly series in origin.

CPI: Consumer Price Index. This is a re-elaboration —made at the Banco de
Espafia— of the Index produced by the National Institute of Statistics (INE) to ho-
mogenise the methodology of calculation for the whole period. Monthly in origin.

IPSEBENE: Consumer Price Index corrected by the elimination of its more
volatile components: energy and non-processed foods. As before, we use the se-
ries re-elaborated at the Banco de Espaiia. Monthly in origin.

R3M: 3-month interbank interest rate.

Domestic riskless interest rates

R1M: 1-month interbank interest rate.

R12M: 12-month interbank interest rate.

R3Y: 3-year central government bond yield. Until 1988, average yield on ou-
tright spot transactions with bonds at between 2 and 4 years on the Madrid Stock
Exchange. Thereafter, average yield on outright spot transactions between market
members with 3-year bonds on the public debt Book-Entry Market.

RSY: 5-year central government bond yield. Until 1991, average yield on
bonds at over 4 years. Thereafter, average yield on 5-year bonds. Data from ou-
tright spot transactions between market members on the public debt Book-Entry
Market since 1988 and from the Madrid Stock Exchange before then.

(11) All them are shown in Charts 1 and 2.
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Term-structure spreads
S5_1: 5-year minus 1-month (RSY-R1M).
S3_1: 3-year minus 1-month (R3Y-R1M).
S12_1: 12-month minus 1-month (R12M-R1M).
S5_12: 5-year minus 1-year (RSY-R12M).
S3_12: 3-year minus 1-year (R3Y-R12M).

Domestic-Foreign spreads

S12MG: 12-month interbank interest rate in Spain (R12M) minus 12-month
interbank interest rate in Germany. Domestic markets.

S3YG: 3-year government bond yield in Spain (R3Y) minus 3-year govern-
ment bond yield in Germany.

S5YG: 5-year government bond yield in Spain (R5Y) minus 5-year govern-
ment bond yield in Germany.

S12MU: 12-month interbank interest rate in Spain (R12M) minus 12-month
interbank interest rate in the United States. Domestic markets.

S3YU: 3-year government bond yield in Spain (R3Y) minus 3-year govern-
ment bond yield in the United States.

S5YU: 5-year government bond yield in Spain (R5Y) minus 5-year govern-
ment bond yield in the United States.

Credit quality spreads

a) Private-public spreads

SCP3M: 3-month commercial paper interest rate minus 3-month Treasury
bill interest rate. In both cases, interest rates correspond to primary auction mar-
kets. Only auctions of the major issuers are considered. These are semi-public
companies, but they are the only ones that conduct auctions regularly.

SCP12M: 12-month commercial paper interest rate minus 12-month Trea-
sury bill interest rate. Comments on the previous variable also apply here.

SP5Y: Corporate bond yield minus 5-year government bond yield. Average
yields in secondary markets. Corporate bonds correspond to electric companies
and have horizons of about 2 years.

b) Credit spreads

SCL3M: Average interest rate of banks and savings banks on commercial
discount up to 3 months minus 3-month interbank interest rate (R3M).

SL3Y: Average interest rate of banks and savings banks on credit accounts at
1 to 3 years minus 3-year government bond yield (R3Y).

SL5Y: Average interest rate of banks and savings banks on loans at 3 years or
over minus 5-year government bond yield (R5Y).

Exchange rates
ESPDEM: Spot price of the D-Mark in pesetas per unit.
ESPUSD: Spot price of the US dollar in pesetas per unit.
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NEER: Index of the nominal effective exchange rate of the peseta against de-
veloped countries.

REER: Index of the real effective exchange rate of the peseta against develo-
ped countries.

Stock prices

SP: Madrid Stock Exchange General Index, end-of-month data. Source: Ma-
drid Stock Exchange.

Monetary Aggregates
M2: Narrow measure of money in nominal terms.

ALP2: Broad measure of money in nominal terms. The original series is ad-
justed for a change in level at the beginning of 1992, due to the exchange of Trea-
sury notes for especial public debt.

M2R: M2 deflated by CPI.

ALP2R: ALP2 deflated by CPI.

APPENDIX B. UNIT ROOT TEST AND DATA TRANFORMATIONS

We make several transformations on the original data. First, all interest rates,
and consequently all spreads, are expressed in continous time. Second, the rest of
the series are expressed in logarithms. Finally, all series are duly transformed to
include only stationary series in the equations. This last step requires the analysis
of the order of integration of the different variables considered, as well as the pos-
sible existence of cointegration relationships between some of them.

Most variables considered have been frequently used in empirical work.
Thus, there is widespread evidence about their univariate and bivariate stochastic
properties. Consequently, we shall not repeat here the analysis of those variables,
but concentrate on those less frequently analysed.

Summarising previous evidence, we know that both price indices (CPI and
IPSEBENE) are seasonal I(2) variables, so a AA, transformation in logarithms
ensures stationarity (see, for example, Matea and Regil, 1996). GDP is a borderli-
ne case between I(1) and 1(2), depending on the particular sample period conside-
red. In this work, we considered GDP as I(1). Although, by construction, GDP
should be a nonseasonal variable, there is some evidence of seasonality in it. So,
we use a A4 of the log of GDP as the stationary transformation.

As regards interbank and public debt interest rates, Alonso et al.(1997) have
shown that they are I(1) variables, that they are cointegrated with the annual
growth of both price indices and that spreads between them are stationary.

Likewise, the different exchange rates considered are I(1) variables. This re-
sult also applies to the real effective exchange rate index, which implies the non-
existence of cointegration between the nominal effective exchange rate and con-
sumer prices (see Pérez-Jurado and Vega, 1993).

Finally, nominal monetary aggregates are I(2) but real monetary aggregates
are I(1) and all of them have seasonal components. That is, the growth rate of no-
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minal monetary aggregates and inflation are cointegrated (see, for example, Ayuso
and Vega, 1994).

Regarding the remaining indicators considered in this work (domestic-fo-
reign, private-public and credit spreads), we present here some evidence about
their stochastic properties. Initial tests showed the existence of a unit root in some
of these spreads. But the low power of these test against the alternative of statio-
narity with some structural break is well known. In fact, the Spanish economy,
and its financial system in particular, has experienced significant changes over the
sample period considered.

A quick look at the series suggests specific dates at which a change in the
mean occurs for several related series. Hence, we observe a change in the mean of
the credit spreads around 1984:4, probably reflecting the passing from a context
of legally fixed banking rates to one of market-determined rates'2. Similarly, the
recent convergence of Spanish interest rates towards the German ones can be re-
presented as a change in the mean of Spanish-German spreads around 1991:1. We
eliminate these changes in mean from the original series, using univariate models
to estimate the corrected series. More statistically than theoretically grounded is
the correction in the spread between Spain and USA 5-year rates of a change in
mean in 1996:2.

Table B.1 shows Phillips-Perron unit root tests!? for foreign, private-public and
credit spreads. When needed, the corrected serie is used. With a few exceptions, the
existence of a unit root can be rejected for all series, at least at the 10% significance
level. When not significant, the statistics are very close to the 10% critical value (in
the model with trend for the case of the 5-year spread with Germany).

(12) The liberalization of interest rates on bank assets begins in 1977 and is completed in 1981.
Interest rates on bank liabilities are not fully liberalised until 1987.

(13) For details about the calculation and interpretation of the tests, see Perron (1988).
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Table B.1.: UNiT ROOT TESTS: I (1) AGAINST I (0)

Model with trend

S12MG(c) S3YG(c) S5YG(c) S12MU
tg, -3.30%* -3.21% -3.06 -2.48
D 5.54%* 5.51 4.87 6.36*
D, 3.80 3.71 3.41 4.25%
S3YU S5YU(c) SCP3M SCP12M
ts, -2.00 -2.54 -7.15%%% -5.67% %%
D 4.06 3.54 26.49%%* 16.80%**
D, 2.74 2.40 17.69%** 11.21%%**
SP5Y SCL3M(c) SL3Y(c) SL5Y(c)
tg -2.88 -3.71%* -3.20%* -2.46
D 4.75 6.98** 5.21 3.20
D, 3.22 4.69* 3.47 2.14
Model without trend
S12MG(c) S3YG(c) S5YG(c) S12MU
to -2.97%*% -2.54 -2.02 -3.74%%*
D, 4.60* 3.31 2.33 7. 17H%*
S3YU S5YU(c) SCP3M SCP12M
Lo -2.95%% -2.67% -6.35%%* -5.10%**
D, 4.51* 3.68 20.74%%% 13.34 %%
SP5Y SCL3M(c) SL3Y(c) SL5Y(¢)
topr -2.66%* S3. 1] -3.03%* -2.54
@, 3.68 4.97%* 4.64* 3.29

Notes:

1. A (c) indicates that the corrected series has been used.

2. (%), (**) and (***) indicates significance at the 10%, 5% and 1% levels, respectively.
3. Both models contain a constant and 4 lags of the corresponding spread.

4. t, is a test of the mull hypothesis of existence of a unit root in the corresponding model.

ﬂ
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RESUMEN

El presente trabajo analiza el contenido informativo de un amplio abani-
co de precios de los activos financieros en Espaiia sobre la tasa de infla-
cidn, el tipo de interés a tres meses y el PIB, variables de especial interés
para un banco central. Para ello se analizan dos enfoques: el primero, ba-
sado en un modelo lineal tipico de indicador adelantado y, el segundo,
basado en modelos probit para predecir periodos de repunte inflacionis-
ta, recesiones y periodos de endurecimiento de la politica monetaria. Los
resultados parecen indicar la ausencia de relaciones empiricas estables
entre los indicadores y las variables a predecir. No obstante, el segundo
enfoque muestra indicios de que los indicadores financieros pueden ser
ttiles como complemento cualitativo a la informacién cuantitativa apor-
tada por otros indicadores no financieros.

Palabras clave: contenido informativo, modelos probit, indicadores ade-
lantados.

Clasificacion JEL: E37, E44, E52.
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