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THE ROLE OF THE CAPITAL MARKETS AS LEADING INDICATORS:
EVIDENCE FROM TVELVE COUNTRIES

Abstract

Past long- and short-term interest rates and stock returns are major lead-
ing indicators of U.S. industrial production. VWe examine whether domestic
financial wariables are as relevast ie other industrialized coustries. We
also study the importance of capital sarket developments world-wide. The
asalysis is based on sonthly data for twelve DECD countries between 1964
and 1988. Dur aim is to forecast quarterly growth rates in industrial pro-
duction. In general, the predictive power of nomional interest rates and
atock returns {international as well as domestic) is quite modest. Consump-
tion-based asset pricing models (CCAPM) suggest that the term structure of
real interest rateg is most pertiment. Also, the forecast power of the term
structure for ieflation and for economic growth may be linked. According to
the Fisher cxpectations hypothesis (FEH), movements in the pomimal yield
curve reflect changes in anticipated inflatiom. Perbaps, investors expect
inflation to slow down in recessions and to pick wp in recoveries. However,
the data provide little suppert for either FEI or CCAPM,
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IT I5 A WELL-ENOWN FACT that asset returns contain substantial information
about the future path of U.5. macro-economic activity and consumer prices.
Poasibly the most promionent financial predictor of business conditions is
the stock market. In their original {1937) develaopment of the index of lead-
ing indicators for the Natiomal Bureau of Economic Hesearch (NBER), Wesley
Mitchell and Arthur Burns used stock returns. More recently, Stanley
Fiacher and Robert Merton (1984), Fugene Fama (1990), and others coofirm

that the atock exchange usually, but not always, leads induatrial activity.

It is “easy”™ to understand this predictive power. Consider dividend dis-
count models. The price of any stock (at time &), Fyy reflects the future
dividends ij
constant discount rate r and with y=1/(1+r), we have Py = E 7! E{Dt,g.jl'i"t.}'

that sharcholders expect to receive (1< j<eoo). Assuming a

Prices change with the available information (¢.). If the news suggests that
business conditions are likely to deteriorate, dividends will probably also
fall below expectations. A reduction in expected dividends capses an immedi -
ate fall in stock prices. Thus, a bear market today reflects expectations
of reduced economic growth. Conversely, a bull market registers true or

falge hopes of economic expansion.’

In & series of influential papers based on post-war data, Campbell Harvey
shows that, in addition tc stock returns, the term structure of interest
ratea for U.5. Government Bonds and Treasury Billa (the TBU-TB spread) is
helpful in forecasting economic growth. Oo the face of it, the evidence
looks wery impressive. Forecasts that start from the nominal vield curve
explain about 30 percent of the wvariance in U.5. GNP growth (Oarvey, 1939;
Chen, 1991; Estrella and Hardouvelis, 1991). (In contrast, for the period
since the early 1950s, past stock returns explain less than 5 percent.) In
prior work (1988}, Harvey finds that the real yield spread outperforms both
one-gquarter lagged real atock returns and one-quarter lagged consumption
growth as a predictor of per capita growth in real consumption. Harvey
(1991) further apalyzes the relation between the pominal slope and real owt-
put growth for the G-7 countries.? Once again, the term structure variables

YThe assumption of a constant discount rate is essential to this argurnent. However, in reality,
required relurns systematically vary over the business cycle because of the changing supply of “goed”™

investment projects, changes in default risk, the efforts of cconomic agents to amooth consumption, and
changes in risk-aversion.
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account for part of the variatior in real economic growth across countries.

Hore evidence that some interest rate spreads have predictive power for GNP
appears in Stock and Watsen (1989) and Friedman and Kuttner (1992). Beaides
the yield apread between 1.5. Government instruments mentioned earlier,
Stock and Watson choose the spread between the commercial paper rate and
the yield on G-month Treasury Bills (CP-TB spread) as one of the variables
comprisging & new index of leading indicators. Friedman and Euttner indepen-

dently confirm that this spread predicts real income.”

In contrast to stock returns, it is not obviowns what to make of the predic-
tive power of interest rate spreads. Bernanke (1990) and Friedoan and Kutt-
ner (1992) auggest several poseible explanations. As far as the CP-TD
spread goes, there are manifest distinctions between thess ipstruments in
terma of default risk, taxation, and liguidity. Therefore, they are imper-
fect substitutes in investors' portfolics. The weight of these factors like-
ly depende in a systematic way oo the phase of the business cycle. For cxam-
ple, Bernanke reports that the CP-TB spread is more correlated with monthly
changes in the federal funds rate --a good proxy for current monetary
policy actions—- than with economy-wide measures of default risk. He conclu-
des that the wspread ia an indicator of the tightnesa of menetary policy
(sec also Bernanke and Blinder, 1992). MWonetary policy may alse play a
role, inter alia, in the predictive power of the TBIO-TD spread. But, when
Estrella and Hardowvelis (1091) add the federal funds rate to a regression
of future changes in GNP on the slope, the forecast power of the slope

“remaine almost intact™ (p. 566).

Harvey (1088, 1989, 1991) cophasizes that the results for the THO-TB spread
agree with modern asset pricing theory. He repeatedly refers to the consump-
tion-based capital asset pricing model (CCAPH) as the motivating force

behind his rescarch. The CCAFM implies a link between expected real returns

*The (-7 countrics are Canada, Japan, France, Germany, Italy, the United Kingdom, and the
United States,

*However, the empirical link between the CP-TB spread and economic activity has weakened
during the 1980s. See Bernanke (1990) and Friedman and Kuttaer (1992). There is also reason 1o doubt
whether, in the future, cither the CP-TB or the TBO-TE spread will continue to predict real output if
the Federal Rescrve adopts it as a policy variable (see, e.g., Eatrella and Hardouvelis, 1991},
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aml expected consumption growth (Breeden, 1986). Consider a simple example
(Harvey, 1991). Host people prefer to smooth conswmption over time, i.o.,
they do not want to reduce their standard-of-living too moch in “bad
times.”™ This means that, as the economic outlook changes, the public is
likely to adjust its iovestment portfolio. If a recession is expected, say,
in three years, then a desire to bedge may lead consumers to purchase finan-
cial instruments that guarantes a certain payeff in the slowdown. Such an
inatrument is a three-vear duration government bond. [T many people buy
three-year boods, bood prices increase and the yvield-to-maturity decrecases.
To the degree that consumers finance their bond purchases by selling short-
term assets (say, one-year treasury bills), the yield on billa rises. 5o,
if a recession is pear, we expect long rates to come down and short rates
to go up. As a result, the term structure becomes flat or inverted. In
conclusion, the shape of the yield curve today provides a forecast of Tu-

: 4
ture economic growth.

¥hile supportive of modern assel pricing theory, the surprisiosg strength of
Harvevy's empirical findings remains somewhat of a mystery. In earlier
research, our own skepticism motivated a oumber of robustness questions,
c.g., do the results apply prior to the 1950a? De Bondt and Bange {1990)
employ 11.5. data that go back to the end of the Civil War. As it happens,
past stock returns are a better predictor of real GNP and real consumption
growth than are interest rates. In fact, the forecast power of the nominal
term structure slope is confined to the peried after 1953. Even then, for
the poat-1953 wears, induatrial production growth is better predicted by

survey forecasta of inflation than by changes in the real term structure.

In this article, we address a different and perhaps more critical issuc.

Vhat are the true sources of the predictive power of the TBUO-TE wyield

‘Real business cycle models that allow for productivity shocks share this intuition with
CCAPM. Of course, both views disregard the empirical connection between current income and current
consumption, an old —but, in this context, puszling— macroeconomie fact. In their time-serien analysis
of consumption and interest rates for the G-T countries, Campbell and Mankiw (1989) exploil this
observation to set aside the permanent income approach of intertemporal choice —where aggregate con-
sumption is the outcome of the rationally optimizing efforts of a forward-looking representative agent.
{Campbell and Mankiw argue in favor of a model with rule-of-thumb conswmers.) Another disturbing
fact emphasized by Camphell and Mankiw is that, in their data set, changes in consumption are not
associated with changes in real interest rates. More broadly, the frequent empirieal rejection of CCAPM
and the equity premium puzzle also question the appropristenss of Buler equation methods.



138

apread during the post-war period? This paper formulates new tesils of CCAPM
and explores a second view, the “Fisher expectations hypothesis™ (FER). The
gtarting peint is the familiar Fisher equation. The nominal ters structure
(5L} can be decomposed into the expected real term structure (RSL.) and the
expected change in inflation (Arg): R* - BS = (rl - v .8) + (xg - 2.°). In
this formula, Rl denotes the long-maturity nomisal isterest rate, rr_.[" is

the long-term expected real rate, and rol

is expected inflation for maturi-
ty L. ﬂs, rEF", and :rL.S denote the corresponding nominal short rate, real
short rate, and expected inflation rate. Hereafter, we often use the ex
post “short-hand™ form of the eguation, SL = RSL + Ax. Under ratiomal expec-
tations, Ax differs from Aw, by a random error term v (with mean zero and

standard deviation a,)."

The Fisher equation reminds ws that movements in SL are partly dee to varia-
tion in Ax,. In light of the post-war experience, it is natural for inves-
tors {at least in the U.5.) to expect inflation to slow down in recessions

and to pick up in recoveries.® Therefore, the Fisher expectations hypothesis

is that SL will successfully forecast changes in economic activity (i) se
long as these changes are positively correlated with A=z (i.e., p(IPY, Ax) >
0) and (ii) so long as SL has predictive power for Ax.T Clearly, the fore-

cast power of the yield curve for inflation depends itaelf on the variation
in HSL,, the predictability of Arx (i.e., sy}, and the correlation between
RSL, and Ax.

We adopt rational cxpectations as a working assumption in this paper. However, for the 1953
1987 pericd, movements in the alope are systematically related to past survey inflation forecast errors.
For instance, if recent past inflation numbers are higher than expected, the survey expected change in
inflation, the slope, and term premia all predictably decline, This fnding may well explain the term
structure anomaly that the nominal spread predicts subsequent changes of long rates in the “wrong”
direction. Sec De Bondt and Bange (1992) and Hardouvelis (1993) for more discussion.

©This intuition appeass to hold for mest industrialized countries in the post-war period. See
Backus and Kehoe (1992). It is interesting that the correlations between outpub growih and inflation
are typically much different for the interwar and pre-World War 1 pericds.  Mayhbe this is explained by
the source of the shocks to esonomic activity. Supply and demand shocks have different inflationary
impacts vis-a-vis GNP.

TBoth conditions hold for the United States. The longer-madurity term atructure contains consi-
derable information about future inflation (Fama, 1990; Mishkin, 1990). This is also troe overscas
{Jorion and Mishlin, 1991). However, at the short end of the maturity epectrum {up to six months),
the U.S. nominal term structure haa little predictive power for inflation (Mishkin, 1990a). Mishkin
{1991} confirms these results for seven of ten OECD countries. [The exceptions are France, the TLE.,
and Germany.)
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The FEH rests on the comovement of output and prices. Some of its implica-
tions differ from the CCAPM. However, the two hypotheses are not mutually
exclusive, e.g., both agree with market rationality. Hational agents will
certainly take account of the fact that changes in inflation and real out-
put arc related. Thus, when a recesaion is near, not only is RSL, predicted
to fall but ao is Awx.. Ceteris paribus, we may well find that the nominal

slope behaves as the CCAPM says --even if the CCAPH is false.

We uwse monthly data to study twelve OECD countries for the guarter century
between 10684 and 1982, The initial tests mimic previous research for the
United States. Do domestic nominal steck returns and nominal interest rales
predict quarterly growth in industrial production (IP)? The evidence is
mixed and it does pot offer a uniform picture. OF course, in an increasing-
ly integrated world economy, domestic financial indicators may not carry as
miech weight as they did in previous times. For this reason, we construct
regional and world indices of stock prices and interest rates and we study

their forecast power for the business conditions of individual countries.

Again, the fact that the nominal slope predicts IP cannot help us to deter-
mine why it happens. Our tests rely on the Fisher decomposition. Below, we
first check whether RSL, forccasts [P, as suggested by CCAPH. Second, we
vheck whether Ax, forecasts IP, as sugpested by FED. Third, the molti-
country data basze allows us to determine whether in the cross-section Lhe
forecast powver of SL for IP rises as p{IPY Ax)} is closer to +1.0 and as SL

containg more informatios about Ax.

Neither BSL, nor Aw, are directly observable. BSL. is estimated as (SL -
Ax) where, for every month t, Ax in annualized inflation for the next year
minus annualized inflation for the next quarter. Arx serves as a Prosy -
variable for Ax,. Under ratiomality, they differ by the forecast error w
(and so do RSL and RSL.).

The results of our analysis arc engaging in at least three ways. First, we
learn that, with the exception of Japan, outside the U.5. domestic stock
returns and asominal yield spreads contain only modest information about

next-quarter IP-growth. However, the financial indiecators usually do have
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the ecorrect sign. Interestingly, this casmot be said for real yield
apreads. Second, the inclusion of world stock prices and bond yields usual-
ly does not add such to the regressions for individeal countries. Overall,
the behavior of world output and inflation mirrers the behavior of the
corresponding U.S. variables. The third result is that --except for France,
Japan, and the U.S5-- the pominal slope bas little forecast power for infla-
tion. Perbaps the wolatility of real rates obscures the information ino
nominal rates about sehscquent changes in prices (and output). It is left

to future research to explain these puzzling cross-country differences.

The remainder of the paper is organized as follows. Section I describes the
dota. Section II presents summary statistica. Section 1II discusses the

empirical methods and results. Section IV concludes.

I. DATA SOURCES AND DEFINITION OF VARIABLES

All the data are collected from (i) the QECD’s monthly publication MHaip Eco-
nomic Indicators and (ii) from Citjibase (for details, see the appendix). We
use two types of data: macroecomnomic and financial series. The data are
computed monthly, quarterly, or yearly. Names of wvariables that are mea-

sured for quarterly (yearly) horizons end with the letter “O™ (*Y").

Dur concern is with forecasts of changes ia imdustrial productioa (IP) and
inflation (r). The monthly (quarterly) growth rate in sea-onally-ad justed
industrial production is measured as 100 times the natural logarithe of the
ratio of IP for month t to the equivalent mumber for momth t-1 (t-3). Infla-
tion (i.e., the change in consemer prices) is defimed in a similar way.®

Stock returns (SP) are computed {rom changes in stock market indices. In
general, the returns measure price appreciation or depreciation, i.e. they
are not corrected for dividends. We also employ shorti- and lomg-term inter-
est rates paid on goverament-guarantecd instruseats, both pominal and ex

5We do nol have complete marrosconomic data for every country. The industrial production
index for Switserland is missing. In Lthe case of Australia, we use the producer price index to compute
inflation Similarly, for Japan, we use the wholesale price index prioe to February 1970.
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post real.¥ The gap between these rates defines, reapectively, the nominal
yvield spread (SL = rL _ ﬂsj and the ex post real yield spread (HSL = SL -
Ax). Ax ia annvaliged inflation for the next year minus annwalizmed infla-

tion for the next quarter.l?

Finally, we work with “world™ apd “regional™ growth rates. The world values
are caleculated using weights based on Real Grosa Domestic Product at 18985
purchasing power parity U.5. relative prices. The weights are as followa:
Auatralia .020, Belgium .012, Capada .041, France .073, Germany .052, ltaly
069, Japan .166, HNetherlands .018, Sweden .012, Switmerland .009, the
United Eingdom .070, and the United States .421. For further comparison, we
also compule a North American index (AMER) (Capnada and United States) and a
European index (EUR) (Belgium, France, Germany, [taly, Netherlands, Sweden,
Switzerland and United Kingdom). The world and regional indices do mnot
reflect currency movements. Thus, the indices are computed from the perspec-

tive of a world investor who fully hedges his foreign exchange exposurce.!?

IT. SUMMARY STATISTICS

A. Macro-VYariables

Summary statistics for industrial production are shown 1o table I (panel
A). Between 1964 and 1988, real IP in the twelve OECD countries grew at an
annual rate of 3.6 percent. Figere 1 graphs anoual growth rates for world
industrial production.'® Eves though the prowth rates are usually positive,
there are temporary aetbacks that correspond to recessions, i.e., periods

between an economic trowgh and peak. The troughs in the world economy

#The short-term rate is uwsnally a Fmonth rate for an instrument guaranteed by the central
government. There are exceptions. For [taly, the short rate is a G-month mte. For France, the short-
term interest rale is a call money rate. For Japan, the short-rate is messured by the call money rate
prior to February 1977 and by the Gensaki mte thereafter, See the appendix for more details.

"“YWe did not experiment with inflation numbers computed for periods longer than one year
even though the maturity of the bonds in the sample is typically in the range of four to ten years. (Sec
the appendix.) This may add randam error to the estimates of Axr,.

U pdmittedly, a fully hedged position in world financiad markets is not ecasily achieved. Alan,
one may ask whether the concepts of a “world stock market™ and “world interest rate” (borrowed from
Barro and Sala-i-Martin, 1990) are meaningful. We do not take a pesition in this debate, Definitely, at
this time, the data show some segmentation in world bond markets (Alesina et al., 1991; Tanzi and
Lutz, 1991). Sce also Driffill et al. (1993).
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roughly correspond to those for the United States. For the U.S., recessio-
nary periods are determined by the NBER. The NBER Business Cycle Dating Com-
mittee decided that the followisg cycles occurred during our sample period:
(i) peak: December 1969, trough: Novesber 1970, (ii) peak: Novesber 1973,
trough: March 1975, (iii) peak: January 1980, trough: July 1980, (iv) peak:
July 1981, trough: November 1982.

If we conaider the full 25-year period, growth in the U.5. has been about
average. At more than 6 percent per year, Japan’s ccomomic growth bas out-
paced the Amcrican and European regioms. Table 1 (panel A) reports the cor-
relations for individual countries between moathly growvth im IP and the IP-
growth for the U.S. and the “rest-of-the-world™. (The country that is amaly-
wed is excluded from the world index,) Net surprisingly, the highest corre-
lation (.28) is between the U.5. and Canada. This reflects the geographic
closeneas and the integration of the two ecconomics. The other countries’
correlations vith the U.5. range fros .02 (Sveden) to .19 (United Kingdom).
The U.5. bas .26 correlation with the world imdex. The smallest correla-
tions with the vorld index are for Awstralia (.04) and Belgiuom (.07).

Table 1 also liats the time-peries standard deviations of IF growth rates.
There is considerable dispersion im the amplitude of economic fluctuationsa.
E.g., the standard deviations for Beigium, Framce, and ltaly are approxima-
tely three times greater thas for the U.5."® Becausc business conditions dif-
fer between pationa, world IP has lower volatility thas asy single country.

Table 1 (pancl B) details wmonthly inflation. For the wheole period, r is
lowest in Germany (3.5 percent per year) and Switzerland (3.8 percent) and
highest in Italy (9.4 percent). Inflation demonstrates stromg persistence
through time. For every country, the first-order scrial correlation is posi-
tive. Between countries, there is morc comovemcat for isflation than there
is for industrial production.

Ypar illustration purposes, figure 1 also ahows a world index of (real currency) retail sales, In
future work, we hope to learn whether financial variables bave forecast power for messures of economie
activity other than industrial production.

Y Prance’s varisbilility is greatly influcnced by two months. The minimum value of -39.03%
occurs in May 1968 when there was A nalion-wide strike against President Charies de Gaulle. The maxi-
mum value of 24.20% is for June 1968, the moath afier the strike.
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B. Financinl ¥ariables

Figure 2 plots an index of nominal and real currency world stock prices.
Three remarkable features of the graph are (i) the real-currency deprecia-
tion between the mid-1960s and the early 1980s, (ii) the bull market of the
1980s, and (iii) the 1987 drop in stock pricea.l

Table 2 containe multi-country summary statistics for ateck returns and
interest rates. Japan's extraordinary GNP-growth is reflected in nominal
stock returns which average 12.6 percent a vear (panel A). On the other
hand, woadjuwsted for inflation, the stock market that shows the least long-
term appreciation i1s Germany. Consistent with the concept of diversifica-
tion, the world portfolio has the loweat standard deviation of returns. An
interesting characteristic of the world portfolio is the first-order auto-
correlation of .38, This finding may reflect lead-lag relationships between
markets. The correlations with the U.5. and the world index are higher for
atock returns than for industrial production. Maybe financial marketa are
more integrated than product markets. Altersatively, it could alsoc be that

industrial prodoction is measured with less precision.

Table 2 (pancle B and () sommarizes the interest rote statistics. As with
inflation, short-term ratese are on average low in central Ewrope (Germany
and Switzerland) and high in Italy. Both short- and long-term interest
rates show a high degree of autocorrelation. Interest rates also appear to
move together across countries. Japan is an outlier in this regard. For
short-term ratea, the correlation with the world is .17. For long-term
rates, the correlation is higher (.31 but atill far below that of other

pnations.

As shown by table 2 (panels D and E), our estimates of real yield spreads

are much more wvariable than the analogous nominal yield apreads, almost

Y"Note that the stoek market refurns are in local currepcy and ignore exchange rate
fluctuations. Thus, table 2 and figure 2 do not reflect what an unhedged investor would have earned.

Eight of the twelve stock marketa saw their higgest drop for the sample period in October or
Wovember 1987. This includes Australia, Belgium, Canada, Germany, the Netherlande, Switzerland,
the U.K., and the U.5. (October and November combined). There is not a corresponding calendar
concentration of biggest positive stock returna. Howewver, four countries (Germany, Netherlands,
Switzerland and the UK) do experience their largest upswings in January and February 1975,
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sarcly because they include an inflation forecast error. However, the aver-
ages are quite similar for every country. The nominal slope of the world
Lerm structure is on average upward-sloping with R about 1.0 percent
higher than RS, Australia is the only economy with a yield curve that is on
average inverted. This statistic is “distorted” by the data for the mid-
19708 when short rates were in the 18 to 21 percent ramge but loag rates
oaly varied between O and 11 perceat.

Figure 3 plots woathly values of the world nomisal asd real yield apreads.
Earlier research for the U.S. (e.g., Barvey, 1088) wuggests that SL is oega-
tive prior to recessions and positive prior Lo expassions. The vertieal
linee on fTigure 3 correapond to NBER designated business peaks and valleys
for the United States. In fact, the world pominal yield spread js negative
at business cycle peaks, i.e., short rates exceed long rates. The reader
can discers from figure 3 that, while the nominal and real slopes display
sose comovesent, these series are ordisarily far apart at the oaset of

receasions bet cooverge as the recovery comes near.

C. Correlations Hetween Macro- and Financial Yariables

Contemporanecus monthly correlations for the major variables are presented
in tables 3 and 4. Many of the variables in table 4 (iocluding all with *“¥Y"
at the end) are measured for yearly borizoans. Nemetheless, the correlations
arc calculated each month. There is po easy altersative to this procedure
for wariables that imvolve Ar, e.g., the real yield spreads (RSL). The
tables present Spearman rank as well as Pearsom correlatioas. This way, it

is possible to evaluwate the impact of extremc observations.

Several correlations stand out. Ip mest countries, industrial production
and the level of ioflation are negatively correlated, particularly over
yearly horizons. Similarly, for most cconomies, IPY is positively related
to the chamge in inflation (Ar). As suggested by prior research, IFY and
the nominal slope arc ussally positively correlated. Bowever, IPY is either
positively or acgatively related to the real vield spresd. At the level of
the world index, there is po link betweea IFY and RSL.

For a majority of nations, the pominal slope (SL) is positively rclated to
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Ax. Typically for the samc cconomies, SL is negatively related to =
{inflation measured for monmthly horizons) and =Y (yearly horizons). For

every single country, RSL moves with SL.

The contemporaneous monthly correlations between, on the one hand, stock
retures (SP) and, on the other, IP and ¥ drav our atteation becasse they
are so small. Chances are that ssch currest nevs abost ecomomic activity is
already discousted into stock prices. Am interesting findimg, bowever, is
that SP awd SL are positively linked im all twelve countries. (The Pearson
correlation for the world index is statistically significant.) Thus, equity

villues tend to rise when the term structure slopes upward.

ITI. LINKS BETWEEN THE REAL SECTOR AND THE FINANCIAL SECTOR

¥hat do the descriptive statistics, figures, and correlations of sectiom Il
teach ws about the links between world fisancial wvariables and industrial
production? It is tempting te tell a story that agrees with the Fisher
expectations hypothesis. The story goes as follows: “In many countries, the
conditions for cconomic expansion are faverable when the level of inflation
ie low. As the cconomy picks wp, inflation rises. The nominal term struc-
ture anticipates this acceleration in inflation. As a result, it has the
ability to predict industrial prodoction. Even though real interest rate
spreads are correlated wvith sominal spreads, they bave little predictive
pover for ccomosy activity. Mech the samse is truc for stock returns.™

In terms of table 4, the previous summary depends on p(IPY.=xY}, p(IPY,Ax),
p(SLyAx), p(SL,IPY), p(SL,RSL), and p(RSL,IPY). Evidently, the account
(told as a series of simple bi-variate correlations) is neither tight nor
complete. (At & minimum, we ought to rely upon a multiple regression frame-
wvork.) Two critical points are whether pominal interest rates coatain infor-
mation about future imflation and wvhether the ability to forecaat inflatioa
implies some knovledge about future economic activity.

An advantage of the mmlti-country approach followed bere is that a wide

range of macro-ecopomic circumstances can be studied. Referring again to
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tabhle 4, we find for instance that the correlation between the annual
growth rate in industrial production and inflation varies betwecn -2
(Australia} and .33 (U.5.). At least for Australia this weak correlation re-
moves all chances that the forecast power of the slope for IF (the correla-

tion is .50) directly follows from its forecast power for Asx.

fin the other band, a drawback of the multi-cowntry approach is that, for
gmaller countries, it is dubious whether domestic economic conditions [cap-
tured by domestic financial indicators) are moest relevant. For example,
Barro [1990) discovera that the U.5. stock market has more predictive power
than the Canadian market for Capadian business investment. Below, we
in tially focus on twe polar cases: (i) only domestic conditions matter;
{ii} only international conditions matter. Later, we also consider the
intermediate case that both matter. In additiom, for the Buropean coun-
tries, we run separate tests with regiomal indices for steck returns and
interest rates. It is intuitively rcasonable to assume that, e.g., in the
case of Belgium, economic developments in the surrounding nations (Fraace,
Germany, and Britain) matter a great deal more than either domestic condi -
tions or what is happening in Japan and the United States. The analysis by
Formby et al. (1992) confirms that there is indeed a higher synchronization
of macrocconomic fluctuations within the European Union than outside the

trading bloc.

A. The Repression Framework for Industrial Production

We use simple OLS-regression methods, Y, = o + 4 xt—j + tg, where a is the
regression intercept, § is a vector of coefficients, and xt---j if & CORDOD
vector of independent wvariables known at the start of period t or earlier
(j>0). The X-variables are financial statistics: 5P and 5L{. The dependent
variable ¥ is the growth rate in industrial production (IPQ). The variables
are measured quarterly. In order to sidestep some well-known econometric
problems, we use non-overlapping cbservations for the quarters that end in

March, June, September, and December of each year. 1

SPQ and SLO are measured in several ways: (i) in nominal terms and in rveal
terma; (ii) domestically, intermationally, or at the European level. SPY is

lagged for the previous two gquartera. SLO is the average slope for the
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previous quarter. We somctimes combine domestic and world predictors within
the same regression. The extra information in world indicators is measured
by the excess of the world index over-and-above the domestic index. For
instance, let WSLO, ; represent the world nominal slope for the previous
quarter. Then, the cxcess {HSLI].L_I = mt-l) is represented by XSLQ, ,.

The results are sussarized in tables 5, 6, and 7. Table 5 shows the propor-
tion of IP growth in DECD countries that is accounted for by local, Euro-
pean, and intermational capital sarket indicators. The regressions contain
the depeadent variable (one quarter lagged) on the right-hand side becausc,
an ve already koow, IP is autocorrelated.'® The t-statistics are corrected
for heteroskedasticity using the methods of White (18980). In table 5 (panel
A}, the nominal slope shows some ability te ferecast industrial production.
For every country, the aign is positive; in six cases, the coefficieat is
significant. The predictive power of local stock returns (S5P) is more ques-
tionable. Oaoly for the U.S. do all three fimancial variables have sigmifi-
cant predictive power. The most precise within-sasple forecasts are for
Japan (B-square: .40) and the United States (.39). Little or mo explanatory
power is found for France, Italy, the Netherlands, and the United Kingdom.

From p& «la B and C of table 5, we learn that, in mselected cases, European
or world fimancial wariables add explanatory power. E.g.., for the Nether-
lands, the adjusted R-aquare jumps from .01 to .08. For the U.K., from .01
to .13. On the other bhand, it is swrprisisg that for a small country like
Belgium the regressiom R-squares actually fall as ve sove from domcstic to
European and world fismancial markets (.17 wersus .14 wversus .06). World
industrial preduction, however, is clearly predictable from world stock
markets and world interesat rates. The R-sguare is higher than for any
individual country, including the United States.

*In the tables below, the regressions are based on slightly less than 100 quarterly observations
for two reasons: (i) Lhey require information for prior quarters; (ji) missing data (e.g., Australia) Also,
without dats for 1963, we cannol compute growih rates for the first quarter of 1964. (An altermalive

method is to use 300 monthly observations of quarterly data and Lo rely on the Hansen-Hodrick (1980)
method-of moments adjustment for the standard errom. )
Picase note that the variables arc po! annualised. However, the interest rates and yield spreads
‘ﬁ'ﬂ'u,tbaﬂlﬁfﬁmnmmﬁnd_ However, il the error terms are normally distributed, the
eftimales remain asymptotically consistent and efficient.
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The country-by-country regressions in table 6 combine interpatiopazl with
domestic data. Pasel A uses nominal predictors; panel B uses real predic-
tors.'” In only a few cases does the presence of interpational data add pre-
dictive power. For example, the excess of the world nowinal slope over-and-
above the U.5. slope (X5LO,_,) is significant. Also, for the United King-
dom, world nominal stock returna are relevant. More satartling than the
international evidence is the obscrvation that in our sample the domestic
real term structure slope pever contributes explanatory power. (The world
real term atructure only belps Tor the United States. For the Netherlands,
it has the wrong sign.) Taken as a whele, these results argue against
CCAPM .15

Conpared to table 6, the regressions in table 7 substitute Axl for the
slope of the term structure.'? (The stock returns are nominal.) The domestic
change in inflation is statistically significant for seven countries. It is
poaitive in every case. The eguivalent world wvariable is significant for
France, the Netherlands, and Sweden. Overall, the results in table 7 pro-
vide weak asupport for the Fisher expectations hypothesis. They hold oot
hope for a wview that linka the forecaat power of the term structure for eco-

nomic activity with its forecast power for inflatiom.

B. The Repression Framework for Inflation

To predict changes in price levels, we again rely wpon the familiar Fisher
equation. This equation expresses the nominal rate of intereat as the sum
of the expected real rate of interest plus the expected rate of price
change owver the life of the ipstrument. In the spirit of Fama (1875), the

regresaion is: sy = a, + §, X + tg¢. Actual quarterly inflation x{; is

wt-]

YFor every country, real stock returns (RSF) are computed fom domestic nominal stock
returna (S5P) and domestic inflation (x). The domestic real slope is as defined in the text, BSL = 5L -
Axr. Based on the equivalent world indices (WERSF and WRSL), we define two more predietor variables
a8 follows: XRSP = WRSP - RSP and XRSL = WRSL - RSL. Each variable is measured quarterly.

"¥The poor performanes of the real slope in table 6 may also be due to a classic errors-in-
variables problem. It is possible that the variance of the observalion error for RSL is quite large
relative to the variance of the true RSL. In that case, the coefficients are severely underestimated. In
table T {below) the czact same problem reoceurs with a different predictor wariable: the change in
inflation {Ax). However, the coefficients for A= are much larger and often significant.

"“Thus, two new regressors appear: Ax and XAwx. The last variable captures whether world-
wide inflation is increasing (decreasing) at a faster rate than it is domestically. Again, both measures
are eomputad quarterly.
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regresaed on either the short-term interest rate at the end of the previous
quarter (5RQ,_;}, or lagged inflation (IQL_IJ, or both. Similarly, we alseo
run a aecond set of regressions that explain changes in inflation (A=) by
the pominal yield sapresd. These procedures follow earlier research by
Mishkin (1990a,b)} and Jorion and Mishkin (1991). The regressiona with Axl
use quarterly observations even though this causes some overlap in the
dependent variable. Both sets of regressions are rum with deomestic, Euro-

pean, and world interest rates.

Table & (panel A) examines the link between inflation and short-term inter-
eat rates. The coefficient estimates liated in the table are for regres-
gions with domestic interest rates as the predictor variable. While the t-
statistics associated with 5RO are often reliably positive, there is little
explanatory power in for at least five countries. In those cases (i.e.,
when domestic short rates capture only a small part of the wvariation in
inflation, e.g., in the Netherlands, Japan, or Switzerland}, European and

world interest rates tend to be wnproductive also. Sweden is an exception.

0f course, inflation shows considerable serial correlation. In other words,
past inflation contains infermation about future inflation. Table 8 (panel
B} reports the results when lagged three-mooth inflation is included as a
regreasor. From the viewpoint of market ratiomality, it is disturbing that
lagged = subsumes the short rate in the regressions. Only for Germany and
the U.K. do shorlt rates show additional information content. The reawlts
contradict Fama's (1975) results for the U.5. that nominal short rates
reflect much news about expected inflation bevond what is obvious from

Lime-series data.

The results in table 9 are alse less than satisfying. In panel A, the R-
squares arc minimal. With the exception of France, Japan, and the United
States, the pominal elope does not provide additional informatiosm about
changes in inflation bevond what is known from the time-meries process of
Axl] (parel B). However, at the level of the world index, SLO perhaps

deserves our attention.

What explains the apparent poor forecast performance of the nominal slope?
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One explanation is that our measure of Axl is poor (see footnote 10). A
gecond  posaibility --mech discussed by Hishkin (18981)-- is that the
variation im the real slope obscures the information implicit in Awxg.
Definitely, the results in tables B and 9 suggest that the Fisher equation
holds up better for the United States than most other countries. If this is
the case, and the experience of the U.5. is somevhat unique, then we are
left once again without an adequate explanation for the relationship

between the nominal term structure and economic growth.

Iv. CONCLUSIODNS

Previous empirical research, piomeered by Campbell Harvey, finds that the
nominal slope of the term structure of interest rates is surprisingly help-
ful in forecasting economic activity. For example, this interest rate
spread outweighs past stock market returns. Harvey's work 1s motivated by
the consumption-based capital asset pricing model. CCAPM argues for a syate-

matic lirk between the real term strocture and subsequent economic growth.

In order to better understand the evidence, we use data for twelve 0OECD
countries and we study a competing theory: the Fisher expectations hypothe-
sia. The forecast power of the nominal slope for output may be linked to
its forecast power for inflatiom. Thie is plassible since the yield curve
can be decomposed inte a real yield curve and an expected chaoge in
inflation. The FEH possibly explains the forecaat power of the nominal
alope if (i) changes in output are positively correlated with changes in

inflation and (ii) the nominal elope predicts changes in inflation.

We offer three main findings. First, for a majority of countries, financial
market wvariables (stock returns and interest rates) contain only modest
information about gquarterly changes in industrial production and much less
than we may have guessed ex ante, based on the data for the United States.
In many cases, domestic financial indicators are more relevant thap are
world financial indicators. Seccond, our estimates of the real term atruc-
ture slope do pol bave Torecast power for indestrial production. This
argues againegt the CCAPH. Third, nominal yield spreads outside the U.5. are
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often poor predictors of actual changes in inflation. Ceteris paribus, this
argues agaiost the FEH.

The results in this paper represent oaly a first step towvards understanding
the predictive power of the tera structure for cconomic growth. They are
not immune to criticism. Throughout, we have judged the merits of different
capital market predictors on the basis of goodoess-of-fit as well as
theory. But ideally the success of a theory should be tested out-of-sam-
ple.?® Of course, to a degree, the multi-country data achieve the same pur-
pose. Unfortupately, our theories do oot perform well outside the United
States. A sccond possible line of criticise lists all the hypotheses that
we did pot explore. The most obvious one is whether differences in monctary
policy between nations can explain the differential forecast power of the
term structure. Honetary policy affecta the slope of the term structure
(and ecomomic activity) through changes in real interest rates and infla-
tion. We leave this topic to fuoture research.

Since 1988 (the end of our sample period), the United States has experienced a complete busi-
pess cycle. Acconding to the NBER, & recession began in July 1990 (peak) and ended in March 1991
(trough). Harvey (1993) suggests that the pomisal term structure slope gave a five-quarter advance
signal of the 1950 dowaturn in GNP as well as of the npturn thres quariers later.
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Table 1: SUMMARY STATISTICS: MACRD-VARIABLES

No. Std. Autocorrelation Correlation
Ubs. Mean Dewv. Min. Hax. 1 2 3 6 12 USA World

AS 299 .25 2,16 -B.47 6.92 -.33-.05 .12 -.10 -.01 .07 .4
BEL 299 19 3.07 -15.05 B8.98 -.49 -.06 .23 .20 .05 .07 .07
CAN 299 .25 1.15 -3.% 4.30 -.13 .01 .17 .06 -.14 .28 .29
FRA 299 .22 3.390 -39.03 24.20 -.25 -.23 .02 .02 -.05 .03 .08
GER 299 21 1.B6 -9.95 12.04 -.35 .01 .10 .00 .00 .14 .21
ITA 299 .27 3.05 -12.74 11.50 -.37 .10 -.05 .01 .19 .12 .15
JPN 299 .52 1.36 -3.74 3.67 -.11 .16 .38 .25 .04 .17 .16
KED 299 .29 2,74 -10.9% 13.88 -.50 .15 -.03 -.14 -.10 .04 .14
SWE 200 21 2.42 -B.37 12.01 -.34 -.13 .04 -.06 .12 .02 .08
UE 299 15 1.65 -8.19 9.29 -.15 -.08 .00 -.05 -.08 .19 .18
UsA 299 .29 .88 -4.31 3.14 .38 .27 .21 .03 -.02 1.00 26
AMER 2090 .28 .84 -3.94 2,88 .36 .28 .24 .04 -.04 .28 .28
EUR 209 .21 1.26 =T.37 6.14 -.22 .00 .05 -.06 .00 .19 .25
VORLD 299 .30 L2 =219 2.0 .16 .34 27T .05 .01 .26 1.00
B: (one-Month Chapges jn Prices
ADS 245 w60 1.76 -8.92 7.79 .35 .07 .01 .06 .06 .30 .28
BEL 209 _44 .38 -0.97 1.57 43 .35 .30 .37 .38 .4 .,
CAN 299 .50 .38 -.51 1.7¢ 40 .25 .38 .27 .46 .50 .44
FRA 299 .58 .40 -.98 1.8 .51 .51 .55 .52 .53 .53 .64
299 X - -.65 275 .38 .2 .10 .04 .47 .28 .38
ITA 299 .78 66 -.78 3.38 .61 .51 .52 .55 .49 .46 .57
JPFN 299 P . .74 -1.18  4.12 .30 .08 21 .31 .50 .29 .42
NED 299 .41 AT -2.90 4.21 .16 .02 -.10 .24 .40 .16 .33
SWVE 299 .56 52 -1.04 2,68 .28 .24 .14 .1B .20 .34 .41
SWI 2089 B ¥ Ab -1.25 2,07 15 .25 .07 .20 .44 .24 .19
UK 200 .69 .71 -.30 4.83 .38 .30 .36 .38 .44 .36 .49
USA 299 .46 .33 -.6% 1.79 .64 .60 .52 .48 .38 1.00 .54
ANMER 299 .46 32 -.48 1.73 .67 .61 .4 .50 .41 .50 .70
HRE 209 .5 30 -.16 1.B6 .68 .62 .65 .67 .66 .56 .58
VORLD 209 _48 32 -.3% 1.68 .73 .63 .65 .61 .59 .54 1.00

Nty The sample pesiod rams between Jomunry 1964 and Deccaber 1900, The consteies aoe Austra-
lia (AUS), Belgium (BEL), Canada (CAN), France (FRA), Germany (GER), Rtaly (ITA), Japan

For some countrics, we do not have complete data. For Australia, we have a producer price index
beginning in July 1968, short-term interest rates starting in January 1968, long-term interest rates
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Table 1 (coatinued)

beginning in November 1968, and stock prices starting in Janvary 1970. Japanese long-term interest
rades start in October 1966. For Switzerland, the industrial production index is missing. Stock
returns for Switzerland begin in January 1966,

Monthly growth rates are computed as ln{X(t)/X(t-1))=100, Inflation is measured using the consu-
mer price index. However, there are two exceptions, Inflation for Australia is computed from the
producer price index. Also, prior to February 1970, Japan's inflation is measured by the wholesale
price index.

The “world™ growth rates (WORLD) are computed with weights based on GDP at 1985 purchasing
power pasity U.S. relative prices. The weights arc as follows: Australia 020, Belgium 012, Canada
41, France 073, Germany 082, Italy 069, Japan 166, Netherlands 018, Sweden 012, Switzerland
009, United Kiogdom 070 and United States 421. In some cases, the country being analyzed is
excluded from the world index. To arrive at the index, weights are scaled by 1.0/ (sum of weights).
The European index (EUR) consists of Belgium (weight is .035), France (.212), Germany (.238),
Italy (.200), Netberlands (.052), Sweden (.035), Switzerland (.026) and the United Kingdom (.203).
Canada (weight is .0B8) and the United States (.912) comprise the North American index (AMER).
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Table 2: SUMMARY STATISTICS: FINANCIAL VARTABLES

No. Std. Autocorrelation Correlation
bs. Mean D . Hin. Hox. 1 2 3 6 12 USA Weorld

AMIS 227 .81 5.43 -36.26 11.33 .27 .07 .00 -.0T .04 .54 .61
BEL 299 .33 4.33 -16.75 15.42 .13 -.06 .00 .08 .17 .44 .55
CAN 299 55 5.23 -26.03 23.56 -.02 -.08 .4 -.04 .06 .57 .55
FRA 299 .56 6.70 -28.77 24.85 -.01 -.12 .06 -.03 -.03 .35 .42
CER 209 28 4.06 -24.69 12.78 .16 .05 .00 .05 .02 .38 .45
ITA 299 .45 6.36 -22.74 22,44 .24 -.04 .08 .12 07T .26 .33
JPFN 299 1.05 4.02 -11.78 11.78 .21 .04 .07 .00 .00 .32 .37
NED 209 .3 5.12 -2%.77 16.03 .10 .02 .05 .00 .10 .41 .49
SWVE 299 95 5.90 -31.85 22.31 -.02 -.02 .09 .05 .00 .23 .}
SWI 275 .31 4.56 -27.85 19.00 .08 -.07 .00 .05 .01 .47 .53
UK 2099 .71 5.79 -25.89 34.83 .20 -.02 .09 -.08 .00 .53 .57
USA 299 .43 3.62 -13.41 11.02 .27 -.02 .00 -.02 -.01 1.00 .63
AMER 2909 44 3.58 -14.05 10.04 .28 -.03 .00 -.02 -.01 .57 .43
EUR 299 49 3.5 -18.16 11.98 .32 .02 .07 .03 .09 .59 .46
VORLD 299 5 2.98 -14.22 9.83 .38 .03 .04 -.06 .04 .63 1.00
B: Short-Ters Interest Hates
AS 252 10.69 4.00 4.30 21.75 .94 B8 .83 .72 .61 .49 .55
BEL 300 2.09 3.33 3.45 17.50 .98 .95 .91 .82 .64 .B8 .=
CAN 300 8.07 3.54 3.00 20.52 .92 .95 .92 .84 .T2 .91 .84
FRA 300 B8.67 3.27 3.75 19.93 .97 .95 .92 .82 .62 .81 .89
GER 300 6.33 2.68 3.32 14.57 .08 .94 .90 .75 .42 .59 .51
ITA 300 10.56 5.46 3.41 21.49 .99 .97 .95 .90 .83 .67 .M
JPN 300 T.02 2,22 3.71 13.48 .97 .94 .90 .74 .33 .14 .17
NED 300 6.59 2.51 .89 14.80 .93 .84 .75 .54 .26 .69 .70
S¥VE 3J00 7.78  3.02 2.00 16.25 .97 .93 .89 .75 .48 .bd4 .57
SWI 300 3.64 1.75 13 9.7% 96 .91 .8h .66 .27 .26 .36
UK 300 %07 2,92 3.76 16.28 .96 .91 .87 .75 .56 .73 .83
USA 300 6.87 2.74 3.20 16.30 .97 .93 .80 .80 .68 1.00 .82
AMER 300 6.98 2.79 3.22 16.49 .97 .93 .90 .81 .69 .91 .62
EUR 300 8.23 2.79 3.73 15.84 .99 .96 .95 .86 .69 .85 .63
VORLD 300 7.49 2.34 4.16 14.32 .99 .9 .94 .87 .T0 .82 1.00
C: Loag-Ters Interest Rates
AUS 242 10.63 3.11 5.35 16.40 .99 .97 .9% .92 .B4 .77 .70
BEL 300 8.81 2.21 6.34 14.25 .99 .98 .97 .94 .85 .94 .96
CAN 300 9.14 2.71 4.9 17.66 .98 .97 .95 .91 .82 .98 .96
FRA 300 10.12 3.00 4.60 17.58 .99 .98 .97 .93 .B2 .84 .97
GER 300 T7.57 1.36 5.20 11.20 .98 .95 .91 .EBO0 .56 .36 .45
ITA 300 10.79 4.62 5.16 21.45 .99 .99 .98 .96 .89 .90 .89
JPN 267 T.15 1.44 3.38 10.30 .95 .91 .90 .82 .65 .19 .31
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Table 2 (continued)

NED 300 T.82 1.58 4.82 12,30 .98 .95 .92 .8 .71 .72 .84
SYE 300 9.28 2.51 5.22 13.7v .99 .98 9% w4 .87 ., .87
SWI 300 4.73 .89 3.03 T.41 .98 .96 .94 .85 .61 .46 .25
UK 300 10.22 2.54 5.8 1v.06 .98 .96 .94 .89 .78 .53 .64
US4 300 8.13 2.70 4.15 15.32 .99 .97 .9 .91 .81 1.00 .8Y
AMER 300 8.22 2.70 4.24 15.53 .99 .97 .9% .91 .81 .98 .M
ElR 300 9.33 2.27 5.4 15.16 .99 .98 .97 .93 .83 .85 .
VORLD 300 B8.42 2,18 4.84 14.30 .99 .98 .94 .87 .83 .87 1.0
D: Nominal Yield Spreads
AUS 242 -.29 2,03 -12.95 4.656 .B3 .65 .51 .23 .0B .26 .39
BEL 300 .72 1.66 -5.056 3.57 .93 .84 .74 .50 .13 .28 .55
CARN 300 1.0 1.48 -4.34 4.36 .93 .84 .75 .57 .36 .53 .53
FRA 300 1.46 1.43 -3.54 5.37 B8 .19 .70 .42 .04 .39 .07
GER 300 1.24 1.71 -4.79 4.42 .95 .90 .84 .64 .25 .43 .53
ITA 300 .22 1.8 -5.77 4.20 .91 .83 .75 .57 .46 -.19 -.4
JPN 267 .22 1.43 -4.15 2.75 .93 .88 .83 .62 .13 .26 .37
NED 300 1.22 1.81 -5.51 6.3 .83 .77 .64 .39 .13 .53 .69
SVE 300 1.50 2.01 -3.44 6.10 .94 .87 .80 .57 .14 .12 .2%
SWI 300 1.09 1.43 -3.76 4.2T .9 .90 .85 .68 .J9 .34 .49
UE 300 1.15 2.22 448 6.30 .95 .90 .84 .71 .48 .20 .26
USA 300 1.26 1.35 -2.65 4.42 .94 .85 .78 .61 .41 1.00 .40
AMFE 300 1.24 1.30 -2.80 4.10 .94 .B8 .81 .56 .14 .53 .29
ElE 300 1.05 1.04 -1.91 3.51 .94 .85 .77 .60 .40 .41 .54
WORLD 300 .89 84 -1.68 2.66 .96 .90 .84 .66 .30 .40 1.00
E: Ex Post Reanl Yield Spreasds
ADS 23 -.11 12.51 -63.37 32.85 .73 .31 -.05 -.10 -.01 .19 .27
BEL 288 .13 2,62 -958 6.93 .76 47 .25 .16 .10 .19 .32
CAN 288 1.4 2.34 -4.91 B8.18 .73 .39 .17 .02 .26 .34 .27
FRA 288 1.43 2.10 -5.55 7.17 .72 .44 .19 .08 .21 .23 .44
288 1.21 2.82 -9.05 11.47 .79 .53 .21 -.07 .47 .16 .43
ITA 288 .26 3.80 -14.22 14.61 .77 .46 .17 .04 .13 .07 .28
JPN 256 .21 4.02 -11.67 18.67 .60 .04 -.27 .15 .37 .19 .64
NED 288 1.28 3.97 -11.33 19.61 .63 .19 -.14 .25 .39 .15 .38
SWE 288 1.49 3.65 -8.16 14.06 .75 .43 .12 -.06 .14 .00 .0OT
SWI 288 1.11 3.09 -10.67 12.53 .¥1 .43 .06 -.03 .38 .17 .15
UE 288 1.19 4.50 -8.72 26.53 .76 .47 .18 .09 .27 .17 .41
UsA 288 1.17 1.97 -4.54 7.99 .83 .61 .41 .27 .16 1.00 .77
AMFE 288 1.16 1.8 -4.04 T7.70 .83 .61 .40 .26 .15 .34 .77
BlR 288 1.06 1.77 -6.20 6.61 .79 .49 .21 .16 .24 .27 .68
VORLD 288 .95 1.56 -4.40 5.47 .80 .50 .26 .16 .18 .77 1.00
Notes The pominal yield spread is the differcoce between the long-term and the short-term rate.

The real yicld spread is the difference between the Jomg-term real rate (with annvalized actual
inflation computed over twelve months) and the short-term real rate (with inflation computed over
three months). For exact variable definitions, see the appendix.



158

Table 3: CORRELATIONS BETWEEN SELECTED VARIABLES: MONTHLY HORIZONS

Ir IP IF ] T SP
T 5P SL sp 5L SL

AUS .04 .07 .06 00 05 194
BEL -.m -.06 06 .04 -. 20+ 11
CAN -. 16+ 07 .12 -.09 -. 26+ .4
FRA -.05 07 .03 -.01 -.13 .08
GER - 1T+ .0 .08 -.03 - 20% .13
ITA .09 .01 .03 -.06 -. 41+ .06
JPN -.07 .0 21 -.04 -. 20« .06
NED -.06 -.01 .00 .02 08 .18s
SVE .03 05 .04 03 09 .08
SVl Ba na na -.11 -.06 .11
0E -.04 07 .04 .09 15« 04
121} -.10 -.02 10 -.19+ -.42s L18.
VORLD - 1T+ -.01 -24s -.13 -. 40+ .19«
B: Spearman Hask Correlations

AUS .04 .05 .09 .02 -.01 .12
BEL -.0 .01 .07 .04 - 1d= .06
CAN -.15+ .04 .12 -.07 -. 19« 04
FRA -.07 .01 .04 01 -.02 6
GER -.08 .03 .14 -.07 =21« .13
ITA 11 .06 .03 -.02 - 41+ -.m
JPN -4 -.02 L14 .03 -.05 .02
NED -.06 .0 .00 -.03 .04 240
SVE .0 .03 07 -.01 .10 .06
SvI na Ba na -.05 -.06 .12
0 -.05 .12 .02 -.01 .18+ -.0
054 .08 -.04 .10 - .16 -.36+« -14e
VORLD -.12 -.02 18+ -.08 -2 13
Notes: For sample periods and country abbeeviations, see table 1. The other abbreviations are: [P

(indusirial production), = (inflation), SP (stock retnrns) and 5L (pominal slope). The correlations
are for contemporancous monthly data. » indicates significance al the one percent level.
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Table 4: CORRELATIONS BETWEEN SELECTED VARIABLES: YEARLY HORIZONS

A: Pearson Correlations

AUS 230 .50 -.02 -10 19 A6 0 -.01 A7
BEL 287 .61 .16 .26 -.31  -.28 .03 .62
CAN 287 .58 .08 .31 -.44 - 35 .08 a7
FRA 287 .35 .22 .26 -2 -.08 .18 .54
GER 287 .52 .14 .20 -.20 -.39 .06 .56
ITA 287 .26 .28 -.12 -.31 -.51 .04 46
JPN 253 .39 27 -.14 -.34 -7 .26 .10
NED 287 .22 .06 .05 .04 L0300 -.05 .51
SWE 287 37 AL A1 -.37 L33 .09 .48
UK 28T .26 .09 04 -.40 .29 .08 .42
Usi 28T AT .33 .03 -.41  -.46 .19 L2
WORLD 287 G4 37 03 -.44  -.38 2T 34

B: Spearman Rank Correlations

AUS 230 .47 .01 .08 A7 A7 .10 07
BEL 287 . O 16 .25 -.20 -.23 .08 .59
CAN 287 .52 .03 .30 -.26 -.21 .04 .53
FRA 287 .33 .26 4 -.28 .03 .18 .53
GER, 287 .62 .18 .20 -.18 -.31 .12 .46
IT4 287 .38 .23 -.02 =31 =57 4 .39
JPN 255 .22 .20 -.12 -.13 .01 .18 .13
NED 28T .21 .10 .02 .06 .01 .09 .53
SVE 287 " 1 .12 .11 -.33 .32 07 .51
UK 287 .18 09 05 -.19 37 .05 40
Us4 287 .46 .30 0T -.36 a7 .13 AT
WORLD 287 55 .33 04 -.32 -2z 21 39

Notes: Variablea ending with “¥™ are measured each month for future overlapping yearly periods.
Ax is the annualized ehange in inflation for the next year relative to the next quarter. BSL is the ex
poat real term structure slope (RSL=SL-Ax). For sample periods and other abbreviations, see tables
1 and 3,
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Table 5: INDUSTRIAL PRODUCTION AND THE CAPITAL MARKETS

No. Constant Il-"l]L_l SFﬂt_l SPQy_n SLO._4 Adj.
Obs . Term R-5q.

A: Domestic Capital Market Predictors

AUS 73 A3 =07 .01 07+ LAdx A7
BEL a7 .12 - .20 03 -.03 LB AT
CAN a7 16 -.06 .06 Lo 3 .19
FRA a7 .26 -1 -.M .03 OT 05
GER a7 .13 -.17 il -.05 AT L0
ITA a7 .93 -.19 -.01 .02 .34 02
JPN BB .38 A6+ 08+ .01 .26 .40
NED a7 oTF = 1T 02 .0 .19 01
SWE a7 .24 L 03 -.04 7.2 15
UK a7 54 -.03 A2 il .14 i)
UsA a7 A .36+ L8+ 5% 2T .39

B: European Capital Market Predictors

BEL a7 -.48 -.18 06 -4 1.10% .14
FRA a7 07 -.25 -.01 04 LTl 08
GER 97 -.19 -.20 Q8 =02 T8+ .11
ITA a7 . 26 -.19 .0 .03 .66 03
NED 97 .26 -.19 D6 -.03 LT0® .08
SWE a7 .34 - .20 L5 -. 06 .46 |
UE a7 -.35 -.12 04 -.01 T4 .12

: World Capital Market Predictors

AUS 73 A8 =02 06 .07 S .06
BEL 97 -.19  -.16 04 -.05 .91+ 07
CAN 97 .13 .02 4 04 .46 .09
FRA 97 31 -.24 .05 .08+ .33 .07
CER 97 -.03  -.20 Alx .00 .58 .09
TTA 97 .52 -.18 .03 .03 .37 .01
JPN 88 .23 B&x .09+ .03 .25 .41
NED 97 58  -.18 06 -.01 .39 .02
SWE 97 56 -.27+ .09 -.00« .25 13
UK 97 =37 =0 06 -.03 ST 13
USA 97 -.23 26+ .08+ .06+ 62+ .41
VORLD 97 -.07 A2: .07= .02 434 .49
t-stat. (--34) (4.67) (2.51) (L.17) (2.79)

Maotes: lhe dependent. variable is the quarterly growth rate in industrial production (IPQ). 5P, 4 is
the return on the stock index for the prior quarter. SPQL—E is the stock return for the second-to-last
quarter, SLQt-I is the average nominal term structure slope for the prior gquarter, The regressions
arc OLS with t-statistics corrected for heteroakedasticity vaing the methods of White (1980). » indica-
tes a t-statistic larger (amaller) than 1.96 (-1.96). For smple pericds and country abbreviations, see
table 1.



161

Table G: INDUSTRIAL PRODUCTION: REAL V5. NOMINAL PREDICTORS

No. Constant IP, , SPQ, , SPQ, o S5LO, , XSPQ, , XSPQ, ,

Oba. Term

AUS 73 .44
BEL ar .08
CAN a7 .04
FRA g7 .27
GER 97 -.12
ITA ar .46
JPN a8 .27
NED 97 .59
SWE ar .24
UE a7 -.45
[IRT:Y ar -.15

AlS 0 .65
BEL 94 .69
CAN g4 .70
FRA 94 .08
GER 94 (BB
ITA 94 1.29
JPN 83 .53
NED 94 1.3
SWE 94 1.06
UR o4 2T
US4 94 BB

- .06
-.20

=, 25
-2
- 17
AT
-.18
B £
-.12
.21

-.01
-7
-.01
-. 26
-
-.19
.0b=
=20
e B
-.03
B £

: Nominal Currency Predictors

7
04
4=
.Da
By
03
BE
DA
L0«
O7=
07=

LE
-. 06
L0
NirE:
-.03
03
A2
-.01
- 05
-.01
.06+

: Real Currency

.40
L83
.08«
a7
56
LT
.32
.36
.38
LB
LTo=

.11

02

-4
-.11

L10
06
R
.08
.10
12+

-.01

Predictors

8%
A7
.06=*
L6
iy
.04
13
08
11
08
08=

07
-.
06
0=
.00
07
-.01
L0
-.07
L0
L8+

-.2
06
.02

-.22

-.25

-.41

-.15

-.35

- 26
.15

-.05

.09
.02

-.03

11
i)
08
08
.08
09
13
L0

W03
.06
.01
DB+
05
.01
.04
.03
09
.01
.01

03
.03
L5
1=
i)
.06
.00
.02
.08
.02
.05

XSLOQ, 4 Adj.
¥ 1R—Sq.
-.08 A7
.09 .15
24 .18
.31 07
-18 12
.38 .01
.12 L2
.29 00
-00 18
. TB* L14
1.13* B 4
-. 26 .10
-.12 .00
-.04 =11
-, 25 .09
-.36 .09
-. 38 .o
-.01 AT
- 46+ .03
-.30 .10
.18 .03
.18 .38

Motes: The dependent variable ia the quarterly growth rate in industrial production. The predictors
are either (i) past nominal stock returns and the nominad slope (panel A) or (i) past real stock
returns and the real slope (panel H). In each panel, variablea are measured (i) domestically and (ii)
as differences from the corresponding werld index (variables denoted XSPQ, ;. XSPQ, 5, and
X510y ). + indicates a t-statistic larger (smaller) than 1.96 (-1.96),
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Table T: INDUSTRIAL PRUDUCTIUN, STOCK RETURNS, AND COANGES IN INFLATION

Constant :put i 'aput | SPQ, o AwQ, | XSPQ, , XSPQ, . XAxQ,_; Adj.

Term R-5q.
AlUS .14 -.05 07 G -36 Hin L0 L4l .11
BEL BT -.13 .08 -.02 LG4 il -.0m .16 .04
CAN Lo0x -.02 NILTS 06 151 -.01 L0 23 12
FRA .60 .2 A5 L8+ .42 12 L0 A2 10
GER .0l -.21 A3 - 67 .08 4 -L60 .13
ITA .85 -.20 .03 03 e 07 03 i .03
JPN .41 o8 A2 =02 21 08 -.02 .04 A7
NED 6 .21 .04 .M A9 050 - 04 .08 L04
SWE BEs - 3 08+ - 114 B2 060 - 13 AT .16
UE .30 - 04 L0 -.02 A7 A3k - (M 10 04
054 .33 .36= 0T NiliEs 30 -.01 03 -.02 .41

Motes; The dependent variable ia the quartesly gmwtl:l rate in industrial production. The predictors
are past nominal stock relurns and changes in actual inflation. The variables are measured (i)
domestically and (i) as differcnces from the corresponding world index (variables denoted XSPQ, 4,
'J{SPQt_ and MTQL_ ). The number of obscrvations for each country s the same as in table 6
(panel B). = indicates a t-statistic larger (smaller) than 1.96 (-1.96).
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Table 8: INFLATION AND SHORT-TERM INTEREST RATES

No. Constant t-stat. =0, ; t-stati. SRy g t-stat. Adj. R-Sq.
Dbs. ‘Term (1) (2) (3

A: rl,]t = o, + B, S“uL—l + fag

AUS T4 4.13 3.29 - =2 -.21 -1.82 4 ma .02
BEL 98 N 3.48 e - .08 3.90 .08 .18 17
CAN 93 .T3 3.97 == = .10 4.75 .16 na .28
FRA 98 27 1.14 -- -- AT 6.26 30 .37 .38
GER a5 .09 .51 -u - .12 4.62 A7 .02 .03
ITA 95 .43 1.93 . e 18 10.13 g0 .45 .41
JPN 88 -.07 =, 13 S - 13 1.31 00 na .00
NED a8 .79 3.04 - -- L6 1.94 02 .00 .00
SWE a8 1.52 4.61 - - .02 AT 1 .20 .17
SUT 08 .49 2.48 - - .13 2.52 05 .00 .
UK 98 -.05 -.14 - - 23 4.92 16 .11 .10
US4 98 .43 2.20 == e .14 4.25 .18 ma .18
FORLD 98 .19 JBB - - A7 5.28 .4 ma L2

B: ally = o, + 84 *My_ ¢ + Fn SROp 1 + eyp

AUS T4 3.74 2.94 .13 1.00 -.19 -1.70 04 pa 03
BEL 98 .33 1.74 .51 4.66 .04 1.33 31 .35 .34
CAN 98 .38 2.30 .63 7.27 .02 1.10 4 pa .48
Fita 98 .22 .95 .62 6.71 .08 1.43 .53 .54 .54
GER 98 .08 .41 .13 1.62 .11 3.67 .18 .07 .08
ITA 98 .28 1.33 .69 6.84 (M4 1.46 62 .64 .63
JPN 88 .01 .03 .13 1.44 11 1.06 01 ma .00
NED 98 .50 1.98 .32 3.15 .05 1.55 11 .09 .09
SWE g3 1.06 3.50 .37 3.40 .M .02 .12 .22 20
SWI 93 .39 2.10 .23 1.2 .10 1.92 09 .06 .07
UE 98 -.04 -.10 46 2.82 .13 2.42 L33 .31 .32
USA 98 .32 1.7 .T0 .0 .01 .42 .33 ma .52
WHRLD 98 .25 1.60 L83 116 .00 -.02 na pa .68

Notes: The dependent variable is the thres-month inflation rate. SR'QL—I ia the average short-term
interest rate for the previoua quarter. #Q, 1 is three-month inflation for prior quarter. The R-squares
in column (1) are for regressions with fl.]:lﬁ domestic short-term rate as the predictor variable,
Columne (2) and (3) lst the R-squares for regressions with, respectively, the European and world
short-term rates as predictors.
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Table $: CHANGES IN INFLATION AND TOHE NOMINAL TERM STRUCTURE

No. Constant t-stat. Azl ; t-stat. SLU , t-stat. Adj. R-S5q.
Obs. Term (1y (2) (3)

A Axlly = o + F SLut.-‘]. o€y

AUS T -.b8 -.52 o= - -1.20 -1.49 04 pa 00
BEL 94 -.06 -.36 -- -- .06 BT 01 .00 .00
CAN 94 -.07 -. 36 -= -- 11 1.11 00 na 0D
FRA 04 -.47  -2.42 - -- A3 3.9 09 .06 .1
GER 94 -.11 -.42 - - .08 .62 01 .01 .00
ITA 94 00 01 == - .02 .10 01 .01 .00
JPH 84 -.05 -.13 o i i 1.9 .4 na .07
NED 94 -.04 e == == .01 .11 01 .00 .00
SWE 94 -.14 -4 - - .11 .81 0oo.02 .
SWI 94 .01 .05 -- -- -.03 =.20 010 .00 .00
UE 94 -.23 -. G0 == - .22 1.0V B - S
US4 94 -.22 -1.01 == —= .22 1.83 03 na 13
WORLD 94 -.47  -2.60 == - .01 3.88 na na .12
B: Axlly = o+ 8 Axl. 4 + 8y SLOL ¢ + £
AUS 76 -.62 -.57 A7 1.77 -1.32 -1.66 05 ma .00
BEL 94 -.02 -.15 .33 2.89 .04 .49 A0 .09 .09
CAN 94 -.06 -.34 04 .38 A0 1.06 000 pa 0D
FRA 94 -.41 -2.08 .23 2.09 -2 3.22 13 .11 .07
GER 04 -.11  -.42 -.02 -.13 08 .62 L0000 .00 00
ITA L 03 .09 .20 2.21 -.06 -.31 06 .07 .06
JPN 84 -.08 -.26 -.26 -1.97 .71 2.59 09 pa 10
NED 94 .02 07 -.35  -2.91 -.05 -.38 10 .11 .10
SWE 94 -.11 -.32 .21 2.52 09 LG8 03 .05 .04
SWI 4 .02 .06 03 43 .02 -.23 L0 .00 .00
UE 94 -8 -.46 L300 2.33 .19 .89 09 .11 .08
Usa 94 -.18  -.87 .26 2.49 .23 1.72 10 ma .15
WORLD 94 -.39 -2.18 .24 2.57 43 3.18 na na .17

Motesi: The dependent variable is the anmualized chanpge in inflation between the next three and
twelve montha. SLOYy | is the nominal slope of the term structure at the end of the month prior to
period for which the dependent variable is measured. The regresions are OLS with the t-statistica
corrected for heteroskedasticity [White (1980]). The adjusted R-squares in column (1) are for regres-
sions with the domeatic pominal term structure slope as the predictor variable. In colummne (2) and
{4) the R-pquares are for regressions with the European and world slopes, respectively.
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APPENDIX

The data for countries other than the United States can be found in QECD's
monthly publication, Main Economic Indicators. The U.5. data is taken from
Citibase. Below, we offer a brief description of each time series and we
list likely “breaking points.” We also provide the main data source.

1. AUSTRALIA

Industrial Production Total (manufacturing, clectricity, and gas), adjusted
by the OECD, 1985=100. The base of the index changed in 1976. Source: Aus-

tralia and New Zealand Baoking Group Limited, Quarterly Survey.

Consumer Prices All items, 1985=100. Sowurce: Australian Bureau of Statis-
tica, Monthly Summarv of Statistics.

Producer Prices Total, manufacturing input, 1985=100. Prior to 1985, whole-
gale prices. Source: Australian Bureauw of Statistice, Monthly Summary of
Statiatics. :

Commercial Billa 90 days, percent per annum. Average of daily vields for
the week with the last Wedneaday of the month. Source: Reserve Bank of

Ausatralia, Statistical Bulletin.

Yield of Long-Term Government Bonds Percent per apoum, end of month. From
June 1981, 15-year treasury bonds; previously, 20-wyear government bonds.
Source: Reserve Bank of Australia, Statistical Bulletin.

Share Prices Indostrials, 1985=100. Average of daily index numbera. Source:
Reserve Bank of Auatralia, Statistical Hulletin.

2. BELGIUM
Industrial Prodoction Total, adjusted by the ODECD, 1985=100. Adjusted for

the wnequal number of working days in each month. Source: Institut Natio-
nal de Statistique, Bulletin de Statiastiqgue.

Consumer Prices All items, 1985=100. The index leaves out rent before June
1976G. Source: Institut National de Statistique, Bulletin de Statistigque.

Treasury Bills 3 montha, percent per annwum. The yields are for the last
Friday of the month. Source: Banque Wationale de Belgique, Bulletin.

Yield of Long-Term Government Bonds Per cent per annum, beginning of the
next month. Source: Banque Nationale de Belgique, Bulletin.

Share Prices Industrials, Brussels and Antwerp Stock Exchanges, 1985=100.
Figures refer to the 25th day of the month. Source: Institut Mational de

Statistique, Bulletin de Statistigue.
3. CANADA

Beal Domestic Prodoct Non-durable manufactures, index of induatrial prodoc-
tion, adjusted by the OECD, 1985=100. Calculated from gross domestic pro-
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duct at factor cost and 1981 prices. The base of the index changed in
1984. Source: Statistics Canada, Gross Domestic Produoct by Industry.

Consumer Prices All items, 1985=100. Source: Statistics Canada, Conswmer
Prices and Price Indices.

Treasury Bills 3 months, percent per annwm. Average vyield of the last
weekly issue in the month. Source: Bank of Canada, Bank of Canads Revies,

Yicld on Long-Term Government Bonds Percent per annum. The yield is based
or the average of the buying and selling closing prices on the last Wed-
nesday of the month. Source: Bank of Canada, Bank of Canada Review.

Share Prices Toronto Stock Exchange, 1985=100. The index is based on clos-
ing prices on the last trading day of the month. Source: Bank of Canada,
Bank of Canada Review.

4. FRANCE

Industrial Production Total, adjusted by the OECD, 1985=100. The base of
the index chasged in 1980. Source: Institut Natiomal de la Statiatique et

dea Etudes Economiques, Bulletin * asuel de Statistigue.

Consumer Prices All items, 1985=100. Weighting pattern revised each January
from 1970. Earlier weighta based on 1962. Source: Institut National de la
Statistigque et des Etudes Economiques, Bul etin Mensuel de Statistigue.

Call Money Percent per annum. Op collateral of private billa. Averages of
daily opening guotation: Source: Banque de France, Bolletin Trimestricl.

Bond Yield Issuea gwarantecd by the government. Percent per aonum, end of
wonth. Source: Hangue de France, Bulletin Trimestriel.

share Prices Industrials, 1885=100. Last Friday of the month. The weighting
pattern of the index changed in Janwary 1073, January 1982, and each
January from 1985 onwards. Source: Institut Matiooal de la Statistique et

des Etuwdes Economiques, Bulletin Mensuel de Statistigue.
&. GERMANY

Industrial Production Total, adjusted by the 0OECD, 1985=100. The base of
the index changed in 1970, 1980, and 1934, Source: Deutsche Bundesbank,

Statistische Heihefte zu den Monatsherichten der Dentschen Bundesbank .

Consumer Prices ALl items, excluding seasonal items, 19852100. The weight-
ing pattern changed in 1968, 1976, and 1980, Source: Statistisches Bundes-
amt, Wirtschaft und Statistik.

liate on F-Month Loans Percent per annum, Frankfurt. Monthly data are daily
averages. Source: Deulsche Bundesbank, Mopatsberichte.

Yicld on Long-Term Government Bonds Pereent per annom. From 1971 onwards,
only bonds with a maximum maturity ef four years arc included. Source:

Deutsche Bundesbank, Mopatsberichte.
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Share Prices Industrials, average of daily wvalewes. The base of the index
changed in 1966 and 1984. Source: Statistisches Bundesamt, Wirtschaft und
Eh Lik-Lik -

G. ITALY

Industrial Production Total, adjusted by the 0ECD. The base of the index
changed in 1966, 1971, 1084, and 1985. Source: Istitute Centrale di

Statistica, Bolletino Mensile di Statistica.

Consumer Prices All items, all bhouseholds, 1985=100. The weighting pattern
changed in 1967, 1971, 1977, 1981, and 1985. Souwrce: Istituto Cemtrale di
Statistica, fBolletion Mensile di Statistica.

Ireasurv Bills 6 eoaths, percest per apaum. Asction rate om newv isswes. Pri-
or to Septesber 1973, 12-month bills. Source: Bamca d’Italia, Bolletino.

Yicld on Long-Term Governsepl Bonds Percent per aspum. The estimation proce-
dure and coverage chasged in 1976. Sowrce: Banca d’Italia, Bolletine.

Share Prices Milan Stock Exchange, 1985=100. Monthly data are daily aver-
ages. Source: Bapca d?Italia, ino.

T. JAPAN

Industrial Production Total, adjusted by the OECD, 1985=100. The indices
vere linked in 1968, 1973, 1978, and 1984. The series is not adjusted for
the unequal sumber of working days in the ponth. Source: Mimistry of
International Trade and Industry, Industrjal Statistics Moathlv.

Consueer Prices All items, iscludisg imputed reamt, 1985=100. Weighting
pattern changed im 1975, 1980, and 1985. Source: Office of the Prime
Minister Bureau of Statistics, Mopthly Statistics of Japan.

¥holesale Prices Total, 1985=100. Weighting pattern changed in 1965, 1970,
1975, 1980, and 1985. Source: Bank of Japan, Economic Statigtics Monthly.

Call Money Percest per annum, Tokyo. Averages of daily rates from May 1972
onwards and the mode of daily rates previously. Source: Bank of Japan,
Economic Statistics Wonthly.

Gensaki Rate 3 months, percent per anmum. Short-term money msarket rate
where the instrumest is a repurchase agreement in securities. Source:
Bank of Japan, Econgmic Statistics Meathly.

Yield gn Central CGoversgent Bopds Percent per asnus. Source: Bank of Japan,

Share Prices Tokyo Stock Exchange, 1985=100. Averages of daily index
values. The index changed in Janwary 1968. Source: Bank of Japan, Ecomo-
mic Statisticy Monthly.
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8. THE NETHERLANDS

Each of the serice belew is provided by the Centrasnl Bureau voor de Statia-
tiek.

Industrial Production Total, adjusted by the OECD, 1985=100. The hase of
the index changed in 1970, 1975, and 1979. Source: Masn ift.

Lonsumer Prices All items, 1985=100. Source: Sociale Maandstatistiek.

Rate on 3-Month Loans to Local Awthorities Percent per aonum. Monthly data
arc daily averages. Source: Manpdstatistiek wap het Financiewezen,

Yield of Long-Term Goverament Bonds Five- to cight year bonds, percent per
amnve. Prior to 1981, averages of Friday quotations. From 1981, averages
of duily rates. Seurce: Maandstatistiick van het Financiewezen.

ghare Prices Amsterdam Stock Exchange, 1985-100. Prior to 1984, industrial
amd commercial shares. From 1984, all share index. Monthly data refer to

end of period. Source: Maandstatistick van het Fipanciewezen.
9. SWEDEN

Industrial Production Mining and manufacturing, adjusted by the OECD,
1885=100. Source: Statistiska Centralbyran, Aliman Mamadsstatistil.

Consumer Prices All items, excluding indirect taxes, 1985=100. The base of
the index changed in 1581. The weighting pattern is revised each January .
Source: Statistiska Centralbyran, Statistiska Meddelanden.

Treasury Hills 3 month yields, percent per annum, at the end of the month.
Starting io Janwary 1984, the anoual rate is for H-month Treasury
discount notes. Source: Statistiska Centralbyran, Allman Manadsstatistik.

Yield on Lopg-Term Goverpment Bonds Percent per annum. Yields are measured
in mid-month. Source: Statistiska Centralbyran, Allman Manadasstatistilk.

sShare Prices Stockholm Stock Exchange, 1985=100, at the end of the month.
Source: Statistiska Centralbyran, Allman Manadsstatistik.

10. SWITZERLAND

Consumer Prices All items, 1985=100. Weighting pattern changed in October
19668, October 1977, and January 1983, Source: Departement Federal de

L’Economie Publique, La Vie Economigue.

3-Month Deposit Rate Major banks, Zurich. Averages of daily rates. Source:
Bangue Nationale Suisse, Hulletin Mensuel.

Yield on Confederation Bonds Percent per annum. Monthly figures refer to
last Monday of the month. Weighting pattern changed in 197Y0 and 1979.
Source: Banque Nationale Suisse, Bulletin Mensuel.

Share Prices Excluding dividends. Prier to 1984, monthly figures refer to
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the last Friday of the month; starting in 1984, they refer to the last
business day of the sonth. Source: Departemest Federal de L'Economie
Publique, La Yie Ecogomigue.

11. UNITED KINGDOM

Indygtrial Production Total, adjusted by the OECD, 1985=100. The base of
the index changed in 1968 and 1984, Source: Central Statistieal 0Office,

Mouthly Digest of Statisties.

Copsuger Prices All items, 1985=100. The index excludes seasonal itess
prior to 1984. The weighting pattern is revised amnmally. Source: Depart-
ment of Esployment, Esplovment Gazette.

Treasyry Bills 91 days, percenl per asoum. Average rate on the last issue
of the month. Source: Central Statistical Office, Finapgial Statistics.

Yield on Goverpment Bopds 2.5% comsols, percent per anoum. The yield ia
measured on the last PFriday of the month. Sowrce: Cesatral Statistieal

Difice, Financial Statistics.

Share Prices F.T. Actuarics (500 shares). Moathly figures are daily aver-
ages. Source: Central Statistical Office, Monthlv Dipest of Statistics.

12. UNITED STATES

Indugtrial Production Total, sesasonally adjusted, 1987=100. Source: Board
of Govermors of the Federal Reserve Syste=, Industria]l Production, Statis-
tical Release G17.

Consuser Prices All items, scasonally adjusted, 1982-84=100. Source: 1U.5.
Departeent of Labor, Beieaw of Labor Statistics, The Consuper Price
Index.

Ireasury Bills 3 monthe, percent per annum. Monthly average of daily figu-
res in the secondary market. Source: Citibase.

Treasurv Notes 10 years, perceat per anpes. Hoathly average of daily figu-
res in the secondary market. Sowrce: Citibase.

Share Prices SLP-500 Composite, monthly average of daily prices, 1941-
1943=10. Source: Standard & Poor's Corporation, The Dutlook.
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