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ABSTRACT

This paper examines monthly stock market reactions to macroeconomic news (residuals from a VEC
model) using Finnish disaggregated data for the period of January 1987 to September 1996. Respons-
es during different exchange rate regimes are also studied. The results give support to the efficient
market view and suggest further that stock returns respond primarily to news about industrial produc-
tion, real money supply, and interest rates. For example, a positive surprise in real money supply and
interest rates decreases stock returns while the similar surprise in industrial production leads to an
increase in stock returns. Furthermore, an exchange rate regime also seems to have an impact on the
results. For a fixed (floating) rates, a weaker than expected real exchange rate is bad (good) news for
the stock market.
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1. INTRODUCTION

Financial theory attributes changes in asset prices to changes in fundamental values. An even
stronger claim is based on the Efficient Market Hypothesis, which states that stock prices accu-
rately reflect all publicly available information immediately and completely. Therefore, changes
in stock prices can only be due to unanticipated changes or “news” about — for example, taxa-
tion or general macroeconomic conditions that plausibly affects fundamentals (i.e., expected
future dividends or discount rates). If market participants are careful users of all available in-
formation, past or expected information should then have no effects since this information is

already reflected in current market prices.

This paper concentrates on the relationship between macroeconomy and the stock mar-
ket in Finland by asking the following question: What role does the macroeconomic news
play in explaining the movements in stock prices? This question is important for both practi-
tioners and academic economists. Practitioners are perhaps interested in using the information
about macroeconomic fundamentals in pricing assets or alternatively making decisions about
future real investments. On the other hand, academic economists may be interested in this
question because answering it will help to identify some sources of systematic risks, and to

consider whether these risks are priced (as they should) on the stock market.

There is a branch of econometric studies testing the relevance of macroeconomic news
for stock price movements. The empirical evidence (e.g., see Pearce & Roley 1985; Hardouve-
lis 1987; Wasserfallen 1989; Aggarwal & Shirm 1992; Sadeghi 1992; McQueen & Roley 1993;
Siklos & Anusiewicz 1998; and Ewing 1998) suggests that stock returns respond to news. How-
ever, these results show that news can explain only a small fraction of observed variations in
equity returns (Roll 1988 and Cutler, Poterba & Summers 1989), even if some of the influences
are significant at conventional levels. In the Finnish stock market data, the explanatory power
of economic news seems to be even lower (see Junttila, Larkomaa & Perttunen 1997 and refer-
ences therein). In general, these results indicate that stock returns primarily respond to mone-
tary news while non-monetary news seems to have only weaker effects (Hardouvelis 1987).
The empirical evidence also seems to be sample-specific and unstable over time (Orphanides
1992).

The purpose of this paper is to investigate whether macroeconomic news can explain a
significant fraction of the stock returns for various industries in the Helsinki Stock Exchange.
The major contribution is to document empirical evidence of the cross-sectional relation be-
tween industry portfolios and macroeconomic news. Moreover, special emphasis is placed on
investigating the responses during different exchange rate regimes. The two-stage ordinary least

squares (OLS) estimation methodology used previously by Cutler et al. (1989), Lahti and
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Pylkkénen (1989), Orphanides (1992), and Viskari (1992), among others, is followed. The
methodology is as follows: First, a vector autoregression (VAR) model is used to identify the
unexpected components (i.e., residuals) of each macroeconomic indicator; and second, to con-
sider these unanticipated news components in explaining the changes in industry stock returns.

This paper extends previous studies in several ways. First, industry portfolios are used as
dependent variables since there may be distinct effects across industries. This is especially im-
portant in the Helsinki Stock Exchange, where Nokia Corporation (a large telecommunications
firm) dominates the aggregate stock market. This could bias the results by masking some im-
portant dependencies. Industry level analysis can also provide further insight about how dif-
ferent industries respond to news and whether these responses are significantly different from
the stock market on average (i.e., whether common response applies to all industries). Further-
more, the Finnish stock market is traditionally dominated by export-oriented, cyclical indus-
tries like forest industries, but it would be interesting to investigate how also non-cyclical in-
dustries such as other services respond to macroeconomic news.

Second, the stability of the parameter estimates is investigated by dividing the sample
period into two non-overlapping sub-samples and testing whether the response coefficients in
the pricing model are the same during different phases of exchange rate regimes. Third, publi-
cation lags in economic statistics are considered as well as the recent time series data availa-
ble is used to update the findings of earlier studies. Finally, from a methodological point of
view, using vector error correction (VEC) models to generate market expectations and thus
news extends the existing literature. The advantage of the VEC model is that it captures both
short-term dynamics (market expectations) as well as long-run equilibrium relations (revisions
in market expectations) at one pass.

The results suggest that a systematic relationship between stock returns and macroeco-
nomic news is evident, although the explanatory power of news seems to be rather low. Across
industries, news jointly explains from 2.4 to 15.5 (11.4) percent of the variance in (market)
returns, and mainly news about monetary policy affects stock returns (i.e., real money supply
and interest rates). In addition, during the fixed (floating) exchange rate regime, a weaker than
expected real exchange rate is bad (good) news for the stock market. In the whole sample, the
estimation results do favor a common response, but during sub-periods, some industries re-
spond significantly differently from the market suggesting distinct intrinsic industry-specific
characteristics.

The remainder of this paper is organized as follows: Section 2 outlines a simple theoreti-
cal model that relates stock prices to new information. In the following section, the data and
statistical methods are described. Section 4 presents the empirical results, and in the last sec-

tion, conclusions are drawn.
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2. THEORETICAL FRAMEWORK

A common model that relates a stock price to news posits that stock price equals the present
value of future dividends discounted by a risk-adjusted discount rate. Theoretically, stock prices
are determined by ex ante variables (i.e., expected cash flows and expected discount rates at
which those future cash flows are capitalized) that are not directly observable. Therefore, it is
the impact of new information on agents’ expectations that determine the ultimate response of
stock prices to news. The rational valuation formula (see Cuthbertson 1996, 77-78) for stock
price can be written as:

(1) Pt: E[E 6iDt+i|Qt]/

i=1
where p, is the stock price at time t, E[*|Q,] is mathematical expectation conditional on the

market’s period-t information set Q,, D, ; is the dividend paid at time t + i, and 8 = 1/(1 + 1) is

t+i
the discount factor for cash flows that occur at time t + i, determined in the market based on
information known at time t.

Since stocks are priced according to rational valuation formula (1), any useful new infor-
mation that may well affect future discount rates or future dividends, or both, should be of
interest. Expected dividends are a function of macroeconomic fundamentals (e.g., exchange
rates or industrial production) that affect the future profits of the firms. Expected discount rate,
instead, is a function of the risk-free rate (r). In addition, expected discount rate also depends

on risk premium, which, nevertheless, is assumed to be constant in this study.

3. DATA, MODELS, AND ESTIMATION METHODS

3.1. Macroeconomic and stock price data
The data set consists of 117 monthly observations from January 1987 to September 1996. Some
of these observations are lost due to publication lags in economic statistics as well as lags in

the VAR model. The specific variables are as follows:
Stock return data:

1) Stock returns (R;) are expressed in differences in logs (end-of-month values) of the

stock price indices measured by the HEX industry indices! deflated by the consumer

1 See Hernesniemi (1990) for further details about the HEX price indices for various industries. Of course, it
would be theoretically preferable to use dividend adjusted monthly stock returns, but these HEX yield indices
(including dividends) are not available before 1991. Therefore, stock returns are calculated without dividends,
which has practically no impact on the results at the aggregate stock market level as will be shown later (see
footnote 11). Furthermore, the movements of price and yield indices in real terms are strongly correlated (corre-
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price index. The industry portfolios are as follows: 1) banks and finance, 2) insur-
ance and investment, 3) other services, 4) metal and engineering, 5) forest indus-
tries, 6) multi-business industry, and 7) other industries. In order to compare the
industry-level results to the whole market, the aggregate stock market responses are
estimated by using HEX all share price index, which serves as a proxy for the bench-

mark model. (Source: The Helsinki Stock Exchange).

Without a precise economic theory that explains the link between macroeconomy and the
stock market, the decision about which fundamental economic variables are to be included in
analysis is somewhat arbitrary. In reality, several factors may have an impact on stock prices.
Therefore, some simplifying assumptions about investors’ relevant information set as a proxy
for the true information set, which is unobservable, are required. Since this paper deals with a
small open economy, the following macroeconomic indicators are included to describe both

real and financial conditions of the domestic economy:

2) Logarithm of the industrial production (ip) measured by the volume index of the
industrial production. (Source: Statistics Finland).

3) The logarithm of the real money supply (m1) measured by the nominal narrow money
supply (M1 monetary aggregate) deflated by the consumer price index. (Sources: the
Bank of Finland and Statistics Finland).

4) The nominal short-term interest rate (H3) measured by the three-month Helibor rate.
(Source: the Bank of Finland).

5) Logarithm of the inflation rate () measured by the annual difference of the consum-
er price index. (Source: Statistics Finland).

6) The logarithm of the real exchange rate (s). Real exchange rate (s = ep//p® is mea-
sured as a nominal trade-weighted exchange (e) rate deflated by the price levels
ratio between foreign (p/) and domestic (p price levels, respectively. (Source: the
Bank of Finland).

All time series are seasonally unadjusted. A real exchange rate is the relative price of the for-
eign good in terms of the domestic good. It determines the price competitive positions of the
domestic firms compared to their foreign competitors. It is measured as the number of domes-
tic currency needed to buy one unit of the foreign currency. Defined in this way, an increase
(decrease) in real exchange rate denotes depreciation (appreciation); that is, improvement of

price competitive position of the domestic economy.

lation is 0.985) during the period September 1987 to September 1996. Therefore, the HEX price indices are good
proxies for the HEX yield indices.
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3.2. A VAR model for describing market expectations

The theoretical background discussed in the last chapter implies that unanticipated changes in
macroeconomic fundamentals are the relevant variables to be included in the empirical work.
Therefore, the analyses conducted in this paper also require proxies for expected and unex-
pected values for fundamentals. One fundamental obstacle in testing asset-pricing theories is
our inability to measure “news” accurately. Studies conducted for the US data benefit from the
vast amount of available data to overcome obvious measurement problems. Specifically, regu-
larly published survey data can be taken to measure market expectations, so that direct meas-
ures of news can be constructed.

Such information does generally not exist in Finland (at least as wide information set as is
considered in this paper). Therefore, a statistical procedure must be chosen to extract news
from the observed time series. Previous studies have solved this problem by using time series
models like ARIMA or VAR models as a proxy for investors’ expectations, and thus news-gen-
erating process. Some researchers (e.g., Graham 1996 and Martikainen & YIi-Olli 1991) prefer
to use simply first difference of the variable as a proxy for news. This choice is based on the
assumption that if macroeconomic variables are random walk processes, the first differences
are equivalent to unexpected values, which are the unanticipated innovations in the economic
variables (see Cheng 1995).

In this paper, unanticipated values were generated via the estimation of a VAR model?.
However, this statistical procedure may be problematic due to measurement problems con-
cerning how exactly the different variables are measured, and how well news can be isolated
from the expected changes. In order to avoid the errors-in-variables problem, it is assumed
that investors respond to the measured rather than the true news, implying that the original
estimating equation should be specified in measured rather than true news.

Furthermore, efficient market theory assumes that all lagged values of x, are known at the
end of the period t — 1. Unfortunately, most macroeconomic time series are not available until
subsequent periods due to publication lags in economic statistics. In addition, they may be
subject to revisions for months or, even years after their initial release have occurred. There-
fore, to account for publication lags, a two-month lag in the industrial production and a one-
month lag in the real money supply, the consumer price index, and the real exchange rate is

assumed3 4.

2 Pearce and Roley (1985) show that survey data is more efficient (i.e., smaller root mean-squared error) than
time-series models in generating expectations. McQueen and Roley (1993) concluded that despite the use of
empirical expectation proxies, the estimated news coefficients using VARs seem to be consistent with the survey
data.

3 Lagged values are used to ensure that the data is publicly known at the beginning of the period over which the
stock returns are measured. Ignoring publication lags creates potential problem in such a way that the informa-
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It is common in financial literature to describe movements in some variables via lagged
values (see Chen 1991). However, this approach restricts the information set to include only
the values of that particular variable. In reality, the investors’ information set is, of course,
larger. Therefore, expectations are modeled as a function of the lagged values of the variable
itself, and the lagged values of other relevant variables. To coincide with this structure, expec-

tations are expected to follow a finite order VAR process
(2) xt:A1xt_1 +... +Akxt_k+<I)Dt+e[,

where x, is a (5x 1) vector of variables x, = (ip,_,, m1 H3, m,_, 5,_4)", Ais a (5X5) matrix,

-1/
and e, is a (5% 1) vector of time t error terms e, = (e/P, e, e3, ¥, e%) which are assumed to
be independently and identically distributed with zero mean and positive definite covariance
matrix Z. Each equation also includes vector of deterministic terms D, that may contain con-
stant, seasonal dummies, and possibly, some other intervention dummies to be specified later.
The one-step-ahead forecast errors &, are treated as news, and used as explanatory variables
for the stock return equations.

This VAR model relates the current value of each series to the lagged values of the series
itself and to those of the others. Since the information set used in forecasting cannot be avail-
able at the time the forecast is made, only lagged values of the variables are permitted in the
model. Estimations can be carried out equation-by-equation by using OLS, because all ex-
planatory variables in every equation are the same. Finally, after fitting the VAR model to the
data, it is important to check that the assumptions underlying the model are satisfied. Other-
wise, the procedure derived may not be valid, and thus residuals would be improper estimates
of news.

VAR estimation assumes that variables included in the system are stationary. The stand-
ard Phillips and Perron (1988) unit root tests are used to test for the order of integration of the
different series. If variables are nonstationary then a sufficient amount of differences should be
used to achieve a stationary VAR model. Nevertheless, it should be noted that mechanical
differencing is not recommended, since it is possible that the levels of the variables are cointe-

grated. If cointegration is present, then a VAR-model in differences would be misspecified be-

tion set implied by a typical VAR contains information that is not actually available to market participants. The-
refore, if some of the variables on the right-hand side of the VAR model are not observable at time t - 1, the
residuals will be improperly estimated.

4 Accounting for publication lags in real exchange rate is problematic. Nominal exchange rate is known con-
temporaneously, but price levels only with a one-month lag. Of course, nominal exchange rate could be used,
but this may not be suitable because the FIM was fixed during the period 87-92. Therefore, instead of using
nominal exchange rate, the real exchange rate with one-month lag is used.
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cause it omits the long-run information that is contained in levels of the variables (Hamilton
1994, 651-653).

Therefore, these possible cointegration relations between variables also need to be tested.
The Johansen (1988, 1991) maximum likelihood technique is used to test for long-run cointe-
gration. If cointegration is present, then the estimations should be conducted by using the VEC

model
(3) Ax=TIx,_ +TAx,_+...+ T A%, +DPD,+e,

where T" and II matrices provide both the short-run dynamics and the long-run information
contained in the data, respectively. When 0 < rank (IT) = r < 5, matrix IT can be written as I =
of’, where B can be interpreted as a (5xr) matrix of cointegration vectors, and o as (5xr)
matrix of error correction parameters. Again, &, is a vector of estimated residuals to be consid-
ered as news. The economic interpretation of the VEC-model is as follows: the error correction
term is considered as the “error” from the long-run equilibrium relation (i.e., revisions in mar-
ket expectations) while the difference terms give the short-run dynamics (i.e., market expecta-

tions).

3.3. The empirical model for stock returns and macroeconomic news

To analyze the systematic relationship between macroeconomic news and stock returns, it is
necessary to make a functional form assumption of the relationship between dependent and
independent variables. The commonly used relationship is linear, and the constant-mean-re-

turn model used to test the effects of news on industry returns is as follows:
— Al Sl AH3 AT AS
(4) Rip= 0+ By i€ + By € + B3 €7 + Byl + Bs €7 + uj,

where R, (i=1, ..., 7) is the realized ex-post return of the industry i at month ¢, o.; is industry-
specific constant, B,;,...,Bs; are the unknown regression coefficients (elasticities), which mea-
sure the impact of economic news on industry returns, and u;, is a stochastic disturbance term,
which is assumed to be u; ~ i.i.d(0,62). The regression error term u;, describes all other news
(e.g., industry-specific, world economy, etc.) plus noise that is not directly related to pre-spec-
ified macroeconomic variables. Specifications similar to regression Equation (4) have been used
in numerous studies (e.g., see Siklos & Anusiewicz 1998).

The coefficient of determination R2C (adjusted for degrees of freedom) measures the frac-
tion of the return variation that can be explained by news. However, the R2C measure may be
misleading because of the large macroeconomic fluctuation that occurred in the Finnish
economy at the beginning of the 1990s. It makes identification of a linear relationship be-

tween macroeconomic changes and stock price changes easier and possibly overestimates the
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importance of news. In other words, given a true underlying constant linear relationship, the
R2C increases when there is a larger dispersion in the explanatory variables. Therefore, con-
clusions concerning the strength of the relationship between news and stock returns should
not be made based on the R?C-coefficients, but rather on the estimated industry-specific elas-
ticities (3,).

Another potential problem is the structural break(s) that may have occurred in the sam-
ple. The chosen period may not be homogenous, because there have occurred several major
changes (e.g., in exchange rate regime or foreign ownership in Finnish companies) that might
have had an impact on the stability of the estimated models. If the sample included structural
breaks that represent changed market perceptions regarding the impact of news on stock mar-
ket, the whole sample regression results would be misleading since they would show the neu-
tralized effects of different market reactions over the whole sample. Therefore, structural sta-
bility of estimated models should be tested, and when necessary, separate models for different
periods should be estimated.

One obvious candidate for structural break would be September 1992 when the Bank of
Finland switched from a fixed to a floating exchange rate regime. Therefore, the sample is
divided into two parts — pre-September 1992, representing the period of fixed rates; and post-
September 1992, representing the period of floating rates. It is important to consider regime
changes for at least two reasons. First, news may have different effects on firms’ expected cash
flows or expected discount rates, and thus on stock prices depending on chosen exchange rate

regime. Second, ignoring structural breaks may mask the significant response coefficients.

3.4. Expected signs of the news coefficients and testable hypothesis
Many studies (e.g., see Lintner 1975, Fama & Schwert 1977, Fama 1981, 1982, Geske & Roll
1983, Chatrath, Ramchander & Song 1997 and Groenewold, O’Rourke & Thomas 1997) find a
significant negative relationship between expected and unexpected inflation and stock returns.
This is surprising since according to the Fisherian hypothesis, shares should provide a hedge
against expected and unexpected inflation. One possible channel by which inflation news may
have a negative impact on stock prices is that higher-than-expected inflation increases infla-
tion expectations, which in turn leads to a monetary tightening. This implies higher short-term
nominal interest rates, which reduces the present value of future cash flows, and thus current
stock prices.

A negative relationship between higher-than-expected interest rates and stock returns is
also expected (e.g., see Pearce & Roley 1985 and Thorbecke 1997). Higher-than-expected in-
terest rates decrease firms’ future profits through increased interest payments on debt and re-

duced aggregate demand. Unexpectedly high interest rates also increase the discount factors

21
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at which those future profits are capitalized. Therefore, higher interest rates are bad news for
the stock market. Thus, when interest rates increase, the market values of equity prices de-
cline. Furthermore, previous studies (e.g., see Hardouvelis 1987) find that stocks for financial
companies (e.g., banks and finance and insurance and investments) are interest rate sensitive.
This hypothesis is also tested here.

Depreciation in real exchange rate stimulates export of the domestic firms by making their
products cheaper in foreign markets. However, if depreciation is higher than expected, mone-
tary authority typically tries to reduce depreciation by increasing short-term interest rates®.
Therefore, unanticipated depreciation is bad news for the stock market, in general. Further-
more, export-oriented industries (i.e., metal and engineering, forest industries, and multi-busi-
ness industry) may even gain (if positive cash flow effect dominates negative discount rate
effect) from unanticipated depreciation, since a cheaper FIM makes them more competitive on
the foreign market. Hence, a positive association between real exchange rate news and stocks
of export-oriented industries is expected.

However, stock price responses to unanticipated changes in real exchange rate may de-
pend on monetary policy regime. During the fixed rates (exchange rate targeting), central bank
"leans against the wind” after higher than expected depreciation, trying to keep the exchange
rate within some fixed, pre-specified interval. During the floating rates (inflation targeting), the
same surprise does not necessarily lead to monetary tightening, if, for example, general macro-
economic conditions are weak, or inflation expectations are at low level. Both of these condi-
tions held in the Finnish economy at the beginning of the 1990s. Therefore, it is assumed that
during the fixed (floating) rates, higher-than-expected depreciation in real exchange rate is bad
(good) news for the stock market.

Many recent studies (see Prag 1994 and Siklos & Anusiewicz 1998) have examined the
impact of the money supply news on stock returns. The consensus finding is that unexpectedly
high money growth is associated with lower stock prices. One interpretation of this result is
that investors may believe that the monetary authority will respond to this piece of news by
quickly moving to a more restrictive monetary policy due to increased inflation expectations.
Alternatively, unexpectedly high money supply may signal increase in future expected real
interest rates (Hardouvelis 1987). According to these explanations, higher-than-expected money
supply is bad news for the stock market.

Finally, higher-than-expected economy activity may increase investors’ expectations of

future economic growth and expected future profits of the firms. Good news about real econo-

5 This policy is known as “leaning against the wind” (see Solnik 1987). Because stock returns systematically
decline as interest rates increase, then the monetary authority’s policy of “leaning against the wind” will expose
also domestic-oriented industries to unanticipated changes in real exchange rates.
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my should make stocks even more attractive and hence cause an upward leap in share prices.
Several studies (see Pearce & Roley 1985 and Sadeghi 1992) have shown that stock returns
respond positively to higher-than-expected economic activity. Therefore, the likely impact of
real activity surprises on stock prices is positive. Furthermore, it is expected that stock prices
of industrial sectors are more sensitive to news about real economy than the firms in the serv-
ices sector.

Summarizing the priors, stock returns across industries can be written as a function of

news about macroeconomic indicators known at period t as follows:

(5) R.=f

w=fi(€P, &, &, &f, &)

+ - - = ]+

where (+/-) denotes the expected sign of the response coefficient. These signs correspond to
the stock return responses to a higher than expected values of the fundamentals.

The significance of individual response coefficients is examined by t-tests. Common
response (i.e., statistical difference from the response of the overall market index) is also test-
ed. In addition, the joint significance of monetary (€M, éM3, and éF) and non-monetary
(élP and &) news is tested to explore whether monetary or non-monetary variables contain rel-
evant information for the stock markets. Wald tests for coefficient restrictions are used for this
purpose. Conventional significance levels of 1, 5, and 10 percent are used throughout the anal-
ysis. F-distribution is used because in small samples, it is more cautious in rejecting the null
than the y2-distribution (e.g., see Theil 1971, 402).

4. ESTIMATION RESULTS

4.1. Producing news via the estimation of the VAR model
In the first stage, news variables were generated via the estimation of the VAR® 7. The lag

length was chosen using Schwarz multivariate information criteria and Likelihood Ratio tests

6 VAR estimation is based on i.i.d. errors. However, due to the nature of this application, error terms need not
be homoscedastic or normally distributed. The only requirement for news is to be independent in time, since
otherwise, they could not be treated as news. When taking a closer look at the residual diagnostics, serial corre-
lation and non-normality are found, which are due to some outliers. Preliminary data analysis (not shown) re-
veals several outliers, which are modeled by using intervention dummies (see footnote 7). However, care should
be taken when using intervention dummies, since relevant information may be lost from the stock market’s view-
point in the second stage estimations. Therefore, the VAR model is estimated with intervention dummies, but
after estimating parameters, the dummies with their estimated coefficients are added back to the residual series.
The advantage of this method is that it prevents outliers to disturb VAR estimation, and still includes this infor-
mation in the second stage.

7 The following vector of intervention dummies is used: D,= (D894, BS, D9101, D9102, D9107, D9108, D9112,
DSPEC, D9210). These dummies have been included since they all have clear economic interpretation, and

23
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corrected for small samples suggested by Sims (1980). Information criteria suggest the optimal
lag length of two. However, residual misspecification tests revealed that additional lag is re-
quired to capture the dynamics of the model. The LR-test statistic comparing the three-lag model
to the two-lag model is highly significant at less than 1-percent level. After that, residual diag-
nostics give no hint of misspecification, except of non-normality at the 5 percent level. There-
fore, the lag length of the VARs is chosen to be three in this study.

After defining a suitable lag order, time series properties (not shown) of the data are in-
vestigated. Phillips and Perron (1988) unit root tests suggest that all variables (including stock
prices) are nonstationary with stationary differences (i.e., x, ~ /(1) processes). In addition, Jo-
hansen’s (1988, 1991) cointegration tests (with and without intervention dummies) for alterna-
tive lags suggest that there may be one or two independent cointegration vectors present in the
data8. Therefore, the VAR(3) model with two cointegration vectors in VEC form is estimated,

and its residuals are used as news proxies.

4.2. Whole sample results: stock market responses to news

Equation (4) is estimated separately for each industry by using OLS? and the Newey and West
(1987) estimator'0 of the covariance matrix. These results are reported in Appendix 1. Several
interesting results emerge from this appendix. First, news explains approximately 11.4 percent

of the market return'’. Across industries, the explanatory power varies between 2.4 percent

because error term diagnostics show that residuals are better behaved with them rather than without them. The
dummies are as follows: D894, D9112, and D9210 account for revaluation in March 1989, devaluation in No-
vember 1991, and floating decision in September 1992, respectively. BS accounts for a bank workers’ strike
(takes the value 1 in January 1990 and -1 in March 1990). D9101 and D9102 account for withholding tax, and
the end of the special tax-free account. In addition, the harbor workers strike in June 1991 and devaluation
speculation DSPEC that takes the value 1 from April to November 1992, and zero otherwise are considered.
Every equation in the VAR system also includes 11 seasonal dummies and a constant.

8 Several recent studies present evidence in favor of cointegration relationships among macroeconomic varia-
bles such as those investigated in this paper (e.g., see Fung & Kasumovich 1998).

9 Initially, the estimations were conducted with seasonal dummies and a dummy for the October 1987 crash,
but this seems to have only minor effects of the results. Therefore, to avoid efficiency losses, these dummies are
not included in the subsequent estimations.

10 The reported results are based on i.i.d. residuals. Several diagnostic tests (not shown) for the estimated mod-
els were run, and were largely acceptable, despite some problems. Residuals are normally distributed for most of
the cases measured by Jarque-Bera -statistics. However, serial correlation seems to be a problem, although Durbin-
Watson test gives no hint of serial correlation. Ljung-Boxin Q-tests calculated at 28 lags show that autocorrela-
tion is present in every equation at least at the 10 percent level. Furthermore, the ARCH(1) effect is clearly ob-
served only in banks and finance. Finally, RESET(1) tests for general misspecification reject the null of correctly
specified model at the 5 percent level only in insurance and investment.

11 In order to check the potential bias that excluding dividends might cause; Equation (4) was re-estimated by
using dividend adjusted monthly stock returns as a dependent variable. The dividends adjusted stock returns
were calculated by combining the WI index (1987-1990) and the HEX yield index (1991-1996). For further
details see Berglund, Wahlroos, and Grandell (1983) and Hernesniemi (1990). The estimation results were as
follows:
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(metal and engineering) and 15.5 percent (insurance and investment). As a group, the most
news sensitive industries seem to be the financial sector (banks and finance and insurance and
investments). In total, these results imply that news accounts for only a small, but still non-
zero portion of stock return variation.

Second, according to F-tests, news jointly appears to be important determinants of stock
returns: news jointly has significant effect on stock returns (H,) for five industries out of seven
at the 1-percent level. Comparing the role-played by monetary and non-monetary news as a
group, monetary news (H,) are more important than non-monetary news (H,) in affecting stock
returns. Across industries, forest industries and multi-business industry respond also to non-
monetary information for less than the 1- percent level.

Third, individual response coefficients suggest significant aggregate market responses to
news about industrial production, real money supply, and interest rates. Other news appears
to have less significant effects on stock returns. Most of the significant coefficients affect stock
returns with their predicted signs. For example, industrial production news parameter estimates
range from 0.36 to 0.93 across industries compared to the aggregate market reaction of magni-
tude 0.57. Higher-than-expected money supply and interest rates are bad news for the stock
market: one percent (percentage) unexpected increases in real money supply (interest rate)
decreases market by 0.69 (2.9) percent.

Across industries, significant responses for more than half of the cases were found with
respect to news about industrial production, real money supply, and interest rates. Overall,
these estimates were very similar to those of the market on average. In fact, industry portfolios
do not respond significantly differently from the market. Despite the common response, there
are still some industry-specific differences worth mentioning. First, primarily export-oriented
cyclical industrial industries respond to industrial production news. Second, cyclical indus-
tries do not respond to interest rate news. Third, domestic-oriented industries (other services
and other industries) as well as financial sectors seem to be more sensitive to the domestic
money market conditions. Finally, the financial sector is the most sensitive among all indus-
tries to interest rate news: responses are over twice stronger than the market on average.

However, news about inflation and real exchange rate produce mixed results. Five indus-

tries out of seven produce a positive inflation coefficient, which is contrary to the prior expec-

R,=0.004+0.577 éP-0.679 6™ -0.031 " +1.271 é7+0.147 &  R*C=0.123 DW=1.841
(0.659) (2.913) (-2.574) (-2.394) (1.309) (0.338)

As can be seen from these results (t-statistics in parenthesis) compared to those in Appendix 1 without dividends,
the parameter estimates are very close. Industrial production, real money supply, and interest rate news has
statistically significant effect on stock returns. Therefore, it can be argued that stock returns calculated simply
through capital gains or losses are a good proxy for the total stock return, which consists of capital gains and
dividend yield.
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tations. The coefficient is even significant in multi-business industry. The positive responses
seem not to depend on the way inflation is measured. If monthly consumer price inflation or
consumer price index in levels is used as a proxy for inflation, these results still hold (these
results are not reported). However, ignoring publication lags changed the inflation coefficient
to negative. Furthermore, a higher-than-expected real exchange rate is bad news for most in-
dustries as expected, although these estimates failed to reach significance at conventional

levels'2,

4.3. Sub-sample results: responses during different exchange rate regimes
As a preliminary step for detecting structural breaks, CUSUM tests and recursive residuals are
used. Without exception, these tests show that at least one statistically significant break oc-
curred in the Finnish stock market. This breakpoint is located at September 1992. The CHOW
breakpoint (forecast) test confirmed that this break was significant in two (four) industries out
of seven'3. Therefore, the regression Equation (4) was re-estimated separately across various
industries over these two different exchange rate regimes: 1987:07-1992:08 (fixed rates) and
1992:09-1996:09 (floating rates).

The sub-sample results are reported in Appendices 2 and 3. These results suggest that
news jointly (H,) has an effect on stock returns in both regimes. According to R2C-measures,
news account for about the same fraction of the market returns (some 6-7 percent) irrespective
of the exchange rate regimes. Instead, across industries, the explanatory power of the regres-
sions seems to depend on a sub-sample. Again, the signs of significant response coefficients
match prior expectations for the most part. Yet, there are some differences in the magnitudes
of the coefficients across industries and periods. For example, during the period 92-96, finan-
cial sectors (forest industry and multi-business industry) have their peak responses to interest
rate (industrial production) news. Furthermore, banks and finance and multi-business industry
show above average sensitivity to macroeconomic news during both monetary policy regimes.

During the period 92-96, stock returns seem to be more sensitive to non-monetary (H,)

news. Interest rate news turned out to be significant for financial sectors: an unexpected one-

12 However, this conclusion turns out to be premature since real exchange rate parameters change over time in
several industries (e.g., banks and finance, multi-business industry, other industries, and general price index).
One of the results of fitting the model, which assumes constant parameters when they are in fact variable, is low
t-statistics (see footnote 13).

13 Initially, the estimations with a full set of slope and intercept dummies are experimented with in order to test
whether any response coefficients were affected by the change in exchange rate regime. These results (not re-
ported) indicate that the dummies for the interest rate (insurance and investment) and real exchange rate (all
share price index, banks and finance, multi-business industry, and other industries) news turn out to be signifi-
cant. Furthermore, average stock returns also have changed in other services and market index. Due to these
significant dummies, it seems that stock market responses to interest rate and real exchange rate news depend
on monetary policy regime.
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percentage increase in interest rate lowers these industries by 6.8-11.9 percent, which is 5-8
times more than the market on average. Other services also respond to interest rate news, but
the response is smaller in magnitude. Furthermore, the real exchange rate now has a signifi-
cant effect on banks and finance, multi-business industry, and market index: an unexpected
one percent depreciation increases these industries by 1.0-1.5 percent. When testing for the
common response, financial (insurance and other services) sectors differ from the average mar-
ket response to interest rate (real exchange rate) news at the 10 percent level.

During the sub-period 87-92, there is no obvious pattern whether service or industrial
industries are more sensitive to news. When looking at individual coefficients, stock returns
now respond to a broader set of news. The coefficients of industrial production, real money
supply, and interest rates are as expected. For example, an unexpected one percent increase
in real money supply depresses stock returns for most of the industries by about 0.5-0.8 per-
cent, while an unexpected one percent depreciation in real exchange rate lowers stock returns
by 0.6-2.1 percent. The only exception is insurance and investment, whose negative response
to industrial production news seems somewhat dubious. Again, financial sectors show the
strongest reactions to interest rate news.

Some evidence that stock return responses to real exchange rate news depend on the
exchange rate regime was also found. Response coefficients were negative for every industry
during the fixed rates. However, this no longer holds during floating rates, and the signs turn
out to be positive for five industries out of seven. Moreover, forest and multi-business indus-
tries respond positively to news about industrial production for both of the sub-periods, but
during the period 92-96, the price responses are some 1.5-2 times stronger. Another interest-
ing observation is that during the floating rates, real money supply news seems to have no
significant impact on stock prices.

The most interesting part of these sub-sample results is the negative relation between stocks
and real exchanges rate news, which is valid for every industry. These responses are actually
statistically significant for more than half of the cases. For example, an unexpected 1 percent
depreciation in real exchange rate is associated with a 1.4 (2.1) percent increase (decrease) in
banks and finance during the floating (fixed) exchange rate regime. This evidence indicates

that stock market responses to real exchange rate news depend on exchange rate regime.

5. CONCLUSIONS

The purpose of this paper was to investigate to what extent macroeconomic news drives monthly
stock returns across industries during the sample period January 1987 to September 1996. The

main results are as follows. First, a systematic relationship between news and stock returns
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was found. Second, this relationship with respect to real exchange rate news is not constant,
but varies depending on the time period considered: during the fixed rates, the responses were
negative while during the floating rates, the reverse held. Third, stock returns respond primari-
ly to monetary news, although during the floating rates, non-monetary news seems to be more
important. Nevertheless, differences in measurement accuracy may explain why monetary news
seems to be more important.

The switch in exchange rate regime meant that market perception regarding the monetary
policy and the likely effects of the real exchange rate news on stock returns may have changed.
Therefore, the results concerning real exchange rate news for the whole sample are misleading.
In fact, unanticipated changes in real exchange rates are important determinants for stock market
movements during the both sub-samples. The sub-sample results with respect to industrial pro-
duction, real money supply, and interest rates are fundamentally the same as the whole sam-
ple estimations, although there are some variations in the magnitude of the responses across
industries.

Consistent with Hardouvelis (1987), the financial sector shows the strongest reactions to
interest rate news among all industries. During the floating rate regime, the responses were
even significantly stronger than the market, apparently because monetary developments di-
rectly affect the cash flows of financial companies. Overall, these results suggest a common
response across industries in the whole sample period, but when the sample is splitted into
sub-samples, the common response for some of the industries is rejected.

As also noted by Cutler et al. (1989), the use of estimated VAR residuals, as proxies for
news, may be problematic for several reasons. First, if the VARs are misspecified, residuals do
not accurately reflect the value of information to market participants. Second, in reality, the
appropriate information set is much richer than the one implied in this paper. If investors op-
erate with an information set larger than that considered here, residuals might overstate the
importance of news. Third, VAR does not capture any news about future macroeconomic con-
ditions, revealed in period t, which is not directly reflected in that period’s variables.

The estimation results suggest the difficulty of explaining as much as 11.4 percent of the
market return, which is somewhat higher than previously obtained from the Finnish data em-
ploying aggregate stock market index (e.g., Lahti & Pylkkénen 1989 and Viskari 1992). Across
industries, the explanatory power varies on both sides, suggesting distinct intrinsic character-
istics. However, the somewhat higher explanatory power may simply reflect the fact that the
data covers a very short and exceptional sample period.

In addition, due to the exceptional sample period, also the expectation-generating mech-
anism may have changed. This problem can be reduced by recursive estimation of VARs (see

Siklos & Anusiewicz 1998). However, due to the small number of observations, this approach
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is not followed in the present study. Publication lags also seem to have important effects on
the results. Ignoring publication lags produces inverse signs to all, but interest rates variables.
This may explain the positive stock market response to higher than expected real money sup-
ply in the Finnish data reported by Viskari (1992). Nevertheless, despite using lagged values to
account for lags in publication; there are still some timing issues associated with the real ex-
change rate news and the reflection of that piece of news on the stock market.

In this paper, several simplifying assumptions concerning the relationship between stock
returns and news have been made. For example, the assumption that there is a straightforward
linear relationship between news and stock returns, although widely used, can be criticized.
In reality, this relationship could be, of course, a complicated non-linear form. Moreover, from
the efficiency viewpoint, the results acquired in this paper do not necessarily mean either effi-
ciency or inefficiency, since our tests are not direct tests of market efficiency. Instead, these
statistical tests are joint tests of three things: the model of the relationship between macroeco-
nomic variables and stock prices (including the sufficiency of the used information set), the
measurement of all included variables, and market efficiency. The low explanatory power is
probably due to all of them, and there is no way to determine their relative importance based
on the results reported in this paper.

Likewise, the fact that stock returns do not respond systematically to inflation news does
not necessarily mean that inflation shocks are an unimportant determinant of stock returns. It
might simply be that the VAR at a monthly frequency is an inferior way to measure news.
Monthly data involves much noise and other effects that may mask the impacts of news on
stock returns. Therefore, an alternative way to measure news about macroeconomic indicators
is to use survey data on expectations. So far, the problem is the lack of suitable data, but in the
future, this would have the advantage of applying the higher frequency data.

Although news jointly seem to be an important determinant of stock returns, the fact that
most of the variation in returns cannot be explained using economic information (e.g., see
Cutler et al. 1989) remains. Therefore, the central question in interpreting this evidence is
whether the unexplained return movements are due to omitted news about future cash flows
and discount rates, or to other factors, that may not affect expectations of these variables.

Cutler et al. (1989) and Orphanides (1992) have documented approximately the same
magnitude of explanatory power for monthly aggregate returns despite using a broader in-
formation set. Hence, adding more fundamentals into the analysis does not seem to be a
fruitful path for the future research. Instead, extending the traditional approach into a more
realistic modeling strategy by allowing, for example, asymmetric responses could give us
some further insight about how Finnish stock prices are priced with respect to macroeco-

nomic news. Finally, non-economic news like elections or international military and other
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conflicts may also have an impact on equity market risk premium and thus on the pricing of

the Finnish stocks.
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