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Abstract

This paper investigates the relationship between futures market development and
economic growth using both dynamic panel and time-series methods in developed and
emerging markets. The dynamic panel estimation results suggest that futures market
development has a positive significant impact on economic growth. This finding is
further supported by time-series analyses for individual countries in our data set. Time-
series estimations indicate that this relationship is more robust for the countries with

developing futures markets.
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1 Introduction

Several studies have shown that there is a positive relationship between a
country’s economic growth and the development of its financial market. It is intuitive
that well-developed financial intermediaries in a country with a well-functioning
financial market increase the efficiency with which a greater amount of capital
accumulation is facilitated and a greater amount of funds are allocated to profitable
investments. However, researchers have not yet thoroughly investigated the underlying
mechanisms that suggest a positive relationship between the degree of development of
the financial system and economic growth. For instance, does the development of
derivative contracts contribute to economic growth?

One major function of financial markets is to reallocate risk between different
economic agents. On the one hand, reallocation of risk enables borrowers to tailor their
risk portfolios and therefore, to achieve greater access to capital. On the other hand,
savers become better able to diversify their risk and make more funds available for
borrowing. As a result, an economy unquestionably gains from this efficient capital
allocation generated from improved risk sharing. In a financial system, innovations such
as derivatives are viewed as mechanisms to allocate capital efficiently and to share risk.

Derivatives markets are an integral part of a financial system. They allow
markets to provide information about market clearing price, which is an essential
component of an efficient economic system. In particular, futures markets widely
distribute equilibrium prices that reflect demand and supply conditions, and knowledge

of those prices is essential for investors, consumers, and producers to make informed

! See Levine (2005) for a full review of this research.



decisions. As a result, investments become more productive and lead to a higher rate of
economic growth. In addition, derivative instruments provide an opportunity for
hedging risk, which in turn, leads to economic growth.

Although there is no study in literature that directly links futures market
development to economic growth, there are both theoretical and empirical studies that
demonstrate the link between financial risk and economic growth. On the theoretical
side, Acemoglu and Zilibotti (1997) show that reducing financial risk through holding
diversified portfolios allow agents to invest in high-return projects with a positive
influence on growth. Angeletos and Calvet (2006) illustrate that improvements in
entrepreneurial risk sharing through the introduction of new hedging instruments will
have a positive effect on savings and medium run growth. Moreover, Turnovsky and
Bianconi (2005) and Storesletten et al. (2004) show that idiosyncratic risks play an
important role in aggregate risk; thus, reducing the idiosyncratic risks of economic
agents leads to economic growth. Krebs (2002) also shows that a reduction in the
variation in firm specific risk decreases the ratio of physical to human capital and
increases the total investment return and growth.

On the empirical side, there are various studies that investigate the relationship
between financial development and economic growth. Among many others, King and
Levine (1993), Beck et al. (2000), Levine et al. (2000), Jeong et al. (2003), and
Sendeniz-Yiincii et al. (2007) examine the relationship between financial intermediary
development, namely banking sector development, and economic growth. Moreover,
Atje and Jovanovic (1993), Demirgiic-Kunt and Levine (1996a,b), Harris (1997),
Levine and Zervos (1998), Rousseau and Wachtel (1998), and Arestis et al. (2001)

study the relationship between stock market development and economic growth. Baier



et al. (2004) investigate the connection between the creation of stock exchanges and
economic growth and documented an increase in economic growth after a stock
exchange opens. Beck and Levine (2004) investigate the impact of both stock markets
and banks on economic growth applying generalized-method-of moments techniques
developed for dynamic panels. As a result of these studies, it is now a common belief
that well-functioning financial intermediaries and markets ameliorate information and
transaction costs to promote efficient resource allocation, and, hence, economic growth.
However, researchers have not thoroughly examined the underlying mechanisms that
lead to the positive relationship between the degree of development of the financial
system and economic growth. Although the relationship between the banking sector,
stock market and economic growth is extensively examined in the literature, there is no
study that focuses on the effect of the development of derivative markets on economic
growth. For instance, is it only the banking sector or also the stock market within the
financial system that contributes to economic growth? Does the development of futures
markets contribute to economic growth as well?

In this study, we use both dynamic panel and time-series approaches to examine
the relationship between futures market development and economic growth in
developing and developed countries. Analyzing this relationship is important, because
clarifying the role of futures markets in economic growth may lead to government
policies that support developing their derivative markets in order to promote economic
growth. Especially in emerging markets, most of the production takes place in privately
held small firms where risk sharing is absent most of the time. Thus, promoting
financial markets and services that ease risk sharing in these countries may result in

welfare increase.



The organization of the rest of the paper is as follows. Section 2 describes the
data; the Dynamic Panel Model and its results are discussed in section 3; Section 4

contains time-series analyses and their results; and section 5 concludes the paper.

2 Data

In this study, we perform both dynamic panel and time-series analyses in order
to examine the relationship between futures market development and economic growth
for both developed and developing countries. In the panel data analysis, we include 15
countries with annual observations in the period 1994-2003. For the time-series
analyses, we use quarterly data for 22 countries, 17 of which are developed and 5 of
which are emerging markets, for the period 1982:Q3-2005:Q3. We report the countries
and time periods included in the study in Table 1.

<<Table 1 here>>

We use the total value of stock index futures contracts to nominal Gross
Domestic Product (GDP) ratio to proxy the futures market development for each
country in our data set. Kenourgios et al. (2007) show that stock index futures contract
is an effective tool for hedging risk by using the S&P 500 stock index futures data. We
obtain the total value of stock index futures contracts by multiplying the volume of
contracts traded by contract prices in each period. We acquire the futures data from
Datastream Advance 3.5. As for the economic growth indicator, we use the logarithm of
seasonally adjusted real GDP, which is obtained from the International Monetary
Fund’s International Financial Statistics Online Service. All data points are in the
countries’ national currencies. We present the ratio of annual values of stock index
futures contracts to GDP for each country in Table 2.

<<Table 2 here>>



In order to assess the strength of the independent link between futures market
development and economic growth, control for other potential determinants of
economic growth is needed in the analyses. For this purpose we use banking sector
development, stock market development, inflation rate, and Foreign Direct Investment
(FDI) as a percentage of GDP as control variables. Consistent with the literature, we
measure the banking sector development as the volume of credit extended to the private
sector by deposit money banks divided by GDP. As a stock market development
indicator we use value traded ratio, which is calculated by dividing the total value of
domestic equities traded on domestic exchanges by GDP. The source of the banking
sector development and stock market development data is the World Bank Financial
Structure database. Inflation and FDI data are obtained from the World Bank World
Development Indicators (WDI) database. These are commonly used control variables in
the literature®. We also use dummy variable to control for the effect of financial crises.
The dummy variable takes a value of one during the years of crises and in the preceding

and following years, and zero in the other years.

3 Dynamic panel model

To examine the relationship between futures market development and economic
growth, we employ the generalized-method-of moments (GMM) estimators developed
for dynamic panel models by Arellano and Bond (1991) and Holtz-Eakin et al. (1988).
As Edison et al. (2002) argue, the dynamic panel approach offers many advantages for
researchers in the estimation of a relationship. First, dynamic panel econometric

technique allows us to exploit the time-series nature of the relationship between the
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variables with pooled cross-section and time-series data. Second, by using this
technique we are able to remove any bias created by unobserved country-specific
effects. Third, it controls for the potential endogeneity of all explanatory variables.
Thus, we view the dynamic panel estimator as a better technique to examine the
relationship mentioned above.

The data used in dynamic panel estimation covers the period 1994-2003. Table 3
presents descriptive statistics. Hong Kong had the highest growth rate of 10.17% in
2000 and had the lowest growth rate of -5.45% in 1998. In terms of the value of futures
contracts as a percentage of GDP, Hong Kong had the highest value of 291% in 1997.
Belgium, with only 2%, had the lowest value of futures contracts as a percentage of
GDP in 1994.

<<Table 3 here>>

We start with the following regression equation:

Ve =V =@=Dy,  + X, +1,+€, ()
where y is the logarithm of real GDP, X represents the set of explanatory variables
including the futures market development measure, # is an unobserved country-specific
effect, ¢ is the error term, and the subscripts i and ¢ represent country and time period,
respectively.

The above equation can be rewritten as

Viu =t BX 0t E, (2)

Arellano and Bond (1991) propose to difference the above equation in order to

eliminate the country-specific effect:

Yie =Yy = a(yi,t—l - yi,t—z) + ﬁ,(Xi,r - Xi,t—l) + (gi,r - gi,t—l) (3)



Differencing eliminates the country-specific effect; however, it introduces a new

econometric problem. The new error term in the difference equation (¢,, — €, ) is now
correlated with the lagged dependent variable (y,,, —y,,_,). To solve this endogeneity

problem, Arellano and Bond (1991) propose using the lagged values of the explanatory
variables in levels as instruments. By assuming that the error term is not serially
correlated, and the explanatory variables are weakly exogenous (i.e., the explanatory
variables are uncorrelated with future error terms), the GMM dynamic panel estimator

uses the following moment conditions:

Ely, (e, -&,)]|=0fors>21=3,.T, &)
Elx,, (e, &, )]|=0fors>21=3,.,T, (5)

Arellano and Bond (1991) suggest a two-step GMM estimator using the above
moment conditions. In the first step, the error terms are assumed to be independent and
homoskedastic across countries and over time. In the second step, the residuals from the
first step are used to construct a consistent estimate of the variance-covariance matrix.
The consistency of the GMM estimator mainly depends on the assumptions that the
error terms do not exhibit second order serial correlation and that the instruments are
valid. To check whether or not these assumptions hold, we run the Sargan and serial
correlation tests. Failure to reject the null hypothesis of these tests implies that the

assumptions of the estimation hold.

3.1 Results of dynamic panel analyses
In this section, we present the results of the GMM dynamic panel estimation. As
can be seen in Table 4, the development of futures markets has a positive significant

effect on economic growth.



<<Table 4 here>>

The results in Table 4 are intuitive. One the one hand, well-functioning futures
markets allow for greater and more efficient risk sharing, thereby making it possible for
firms to undertake relatively riskier projects and, hence, promote growth. On the other
hand, futures markets widely distribute equilibrium prices that reflect demand and
supply conditions, and knowledge of those prices allows investors, consumers, and
producers to make informed decisions. Consequently, the amelioration of information
and transaction costs fosters efficient resource allocation, thus leading to economic
growth.

Moreover, our dynamic panel study results further show that while stock market
development and Foreign Direct Investment (FDI) have statistically significant positive
effects on economic growth, inflation and economic crises have statistically significant
negative effects on economic growth, as expected. In the regression, our banking sector
development variable enters statistically insignificantly with a positive sign. This result
is not surprising, because Beck and Levine (2004) also report that the effect of banking
sector development becomes statistically insignificant when the regression is controlled
for inflation and trade openness. Furthermore, our specification tests indicate that we
cannot reject the null hypothesis of no second order serial correlation in the differenced

error term and that our instruments are valid.

4 Time-series approach

Exploring the time-series properties of the futures market development and the
economic growth relationship for individual countries can be further informative. Time-
series techniques allow us to investigate this relationship in further detail for individual

countries through time. In order to examine the relationship between futures market



development and economic growth for an individual country, we run the following
time-series tests using quarterly data: cointegration tests to see the comovement of
variables in the long run and to select a vector error correction model (VECM),
causality tests to analyze the direction of causalities, variance decompositions to break
down the variance of the forecast error for each variable into components, and the
impulse-response function analysis to trace the effect of a one-time shock to one of the
endogenous variables on current and future values of itself and the other endogenous

variables.

4.1 Unit root tests

Existence of a stationary linear combination between non-stationary series
suggests the existence of a cointegrating relationship between them. Therefore, the
stationarity of the series should be tested. Augmented-Dickey-Fuller (ADF) and
Phillips-Perron (PP) unit root tests are used to determine the stationarity of the value of
futures market contracts as a percentage of GDP and logarithm of seasonally adjusted
real GDP series. The quarterly value of futures market contracts divided by quarterly
GDP data is represented with the name “FUTURES”, and the seasonally adjusted
quarterly real GDP data is represented with the name “GDP”. Both tests have the null
hypothesis of the existence of a unit root, rejection of which indicates stationarity.

At least one test failed to reject the null hypothesis at the 5 percent significance
level for 20 series in levels, indicating non-stationarity. For the other 2 countries,
Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test results showed non-stationarity of the

series in levels. At least one test rejected the null hypothesis at the 5 percent



significance level for 19 series in first differences in the sample3. For the other 3
countries, KPSS test results showed stationarity of the first differenced series. KPSS test
was also performed for the series that showed inconsistency between the ADF and PP
tests. KPSS test results confirmed stationarity of the first differenced series. Table 5
presents the results of the ADF and PP unit root tests for 22 countries in levels and first
differences.

<<Table 5 here>>

4.2 Cointegration tests

Although individual series are non-stationary, a linear combination of these
series may be stationary. Therefore, such a stationary linear combination, i.e., the
cointegrating equation, is searched. Johansen’s cointegration tests are performed to see
if the non-stationary series FUTURES and GDP move together over time and if
cointegration exists among them. Table 6 presents the results of the Johansen
cointegration tests.

<<Table 6 here>>

The finding of cointegration between the series FUTURES and GDP for all
countries suggests the presence of co-movements among the variables, indicating long-
run stationarity. To see the speed of adjustments of the variables to deviations from their
common stochastic trend, the error correction model (ECM) is used. The ECM corrects

the deviation from the long-run equilibrium by short-run adjustments.

? Lags between 1 and 10 were checked, and the lag that minimized the Akaike Information Criterion
(AIC) was chosen when performing the ADF test. The Newey-West bandwidth automatic selection
was used when performing the PP unit root test.
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4.3 Causality tests

Granger-causality tests are performed to see the direction of the causal link
between futures market development and economic growth. Granger-causality
establishes the leading role of one variable in the fluctuations of another. The basic
rationale of Granger-causality is that the change in FUTURES Granger-causes the
change in GDP, if past values of the change in FUTURES improve unbiased least-
squares predictions about the change in GDP. We run Granger-causality regressions of

the following form:

AGDP, =) 7,,AGDP,_, + Y m,AFUTURES, _, +u, (6)

i=1 i=1

AFUTURES, =) 7,,AFUTURES,_; + Y 7,,AGDP_, +v, @)

i=1 i=1
where A is the change operator, and u, and v are the error terms. For the right-hand side
of the above equations, we tried lags between 1 and 10 and chose the lag that yielded
the smallest Akaike Information Criteria (AIC).

In the above Granger-causality regressions, if 7;, parameters are jointly zero, it
is indicated that futures market development does not Granger-cause GDP growth,
whereas if T, parameters are jointly zero, it is indicated that GDP growth does not
Granger-cause futures market development. The null hypotheses are that futures market
development does not Granger-cause GDP growth in the first regression and that GDP
growth does not Granger-cause futures market development in the second regression. If
none of the null hypotheses are rejected, it can be concluded that GDP growth and
futures market development are Granger-independent. If both are rejected, it implies a

Granger-feedback between GDP growth and futures market development.
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Table 7 presents the results of Granger-causality tests. It is observed that in
Brazil, France, Japan and Portugal the change in FUTURES Granger-causes the change
in GDP (A FUTURES = A GDP) with 5 percent significance levels. Brazil, France,
Japan and Portugal are the countries that have medium-sized annual futures market
values relative to their GDPs. However, we do not observe a significant impact of
futures market development on economic growth for countries that have large futures
market values relative to their GDPs or for countries that have small futures market
values relative to their GDPs.

The reverse causality is observed in Hong Kong, the Netherlands, Norway and
Portugal; that is, the change in GDP Granger-causes the change in FUTURES (A GDP
= A FUTURES). The bi-directional causality in Portugal suggests interdependence
between the futures market development and economic growth in this country.

<<Table 7 here>>

4.4 Vector Error Correction Models

Engle and Granger (1987) argued that in the presence of cointegration, there will
be a corresponding error-correction representation. Here, the existence of cointegration
between FUTURES and GDP series leads us to use the Vector Error Correction Model
(VECM). A cointegration in variables indicates long-run stationarity, but gives no
information about the speed of adjustments of the variables to deviations from their
common stochastic trend. The VECM are used to correct the deviation from the long-
run equilibrium by short-run adjustments. The VECM is constructed by adding an
adjustment parameter to the cointegration equation. Consequently, short-run
adjustments correct deviations from the long-run equilibrium. The following VECM is

constructed. The fourth component of each equation is the error correction term (ECT)
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that is formed with the cointegrating vector. The sign and the size of the coefficient of
the ECT in each equation reflect the direction and speed of adjustments in the dependent
variable to deviations from the linear long-run relationship.

The VECM has the following form:

AFUTURES, =d, +a,,(L)AFUTURES,_, + a,,(L)AGDP_, +

8
¢,(FUTURES, , +b,GDP_ +c,)+&, ®)

AGDP, =d, +a,,(L)AFUTURES,_, + a,,(L)AGDP_, +
¢,(FUTURES, , +b,GDP_ +¢,) +&,,

©)
where A_is the change operator; d;, dz, and cy are constants; L is the lag operator
[a; (L) : ajo L’ + ag L +...(a polynomial in L)]; g;, and g, are the adjustment
parameters; and b, is the cointegration coefficient. VECM are used in the calculation of

variance decomposition and impulse-response function among FUTURES and GDP

series.

4.5 Variance decomposition and impulse-response function analyses

We performed variance decomposition and impulse-response function (IRF)
analyses to see the relationship between futures market development and economic
growth. Variance decomposition breaks down the variance of the forecast error for each
variable into components that can be attributed to each of the endogenous variables.
Thus, it provides information about the relative importance of each random innovation
in how it affects the variables.

Table 8 shows the variance decompositions of FUTURES and GDP series for 22
countries. To illustrate the interpretation of Table 8, for Belgium, FUTURES
innovations cause 100% of the variation in its forecast error in the first period, while

GDP innovations cause zero percent of the same variation. In the variance
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decomposition of GDP, GDP innovations cause 81.26% of the variation in their forecast
error in the first period, while FUTURES innovations cause 18.74% percent of the same
variation. Looking at the whole 10 periods, FUTURES innovation yields much greater
variation in GDP forecast error (18.74% — 30.65%) relative to the variation that GDP
innovation yields in FUTURES (0% — 2.21%). In other words, FUTURES plays a much
more important role in explaining the variation in GDP. The countries other than
Belgium, in which the variance decomposition analysis results support the view that
futures markets affect economic growth, are Brazil, France, Hungary, Italy and
Portugal. FUTURES innovation yields high variation in GDP forecast error for Brazil
(19.12% — 44.70%), France (44.17% — 75.67%), Hungary (38.50% — 63.56%), Italy
(32.21% — 42.35%) and Portugal (18.61% — 32.67%).
<<Table 8 here>>

The above variance decomposition analyses are factorized by Cholesky
Decomposition, and ordering for Cholesky is FUTURES to GDP. If the residuals of
FUTURES and GDP are uncorrelated, i.e., less than 0.2, a change in the ordering does
not affect the results. However, if the correlation coefficients of the residuals are greater
than 0.2, ordering is important. After checking for the residual correlation matrices, it is
seen that for Australia, Austria, Belgium, France, Hungary, Italy, New Zealand and
Portugal the residuals of FUTURES and GDP are correlated, i.e., correlation
coefficients are greater than 0.2. This makes the ordering important for these countries.
Therefore, for these eight countries, the variance decomposition analyses are repeated
for the reverse ordering, i.e., GDP to FUTURES, and the results are given in Table 9. It
is seen that FUTURES innovation yields high variation in GDP forecast error for France

(18.32% — 25.75%), Hungary (14.42% — 27.14%), New Zealand (19.77% — 29.05%)
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and Portugal (17.10% — 32.94%) with one period lag. To summarize, taking Cholesky
ordering into consideration, variance decomposition analyses results support the role of
futures market development in economic growth in Brazil, France, Hungary and
Portugal, which are the countries with medium-sized futures markets.
<<Table 9 here>>

An impulse-response function traces the effect of a one-time shock to an
endogenous variable on current and future values of itself and of the other endogenous
variables. Impulse-response function analysis shows the response of an endogenous
variable i at time f+s to the changes in errors of the other variable j at time ¢t. More

specifically,

_ ayi,H-s
Vs = o€,

Jt

(10)

where y is the vector of endogenous variables, and ¢ is the vector of the error term.
Estimates of the impulse-response function analysis are shown in Table 10. It is
observed that, in general, one standard deviation FUTURES innovation affects GDP in
the long term.
<<Table 10 here>>

The impulse-response function analyses are repeated for the reverse Cholesky
ordering for the eight countries, Australia, Austria, Belgium, France, Hungary, Italy,
New Zealand and Portugal, in which the residuals of FUTURES and GDP are
correlated. Estimates of the impulse-response function analysis for the reverse ordering
are shown in Table 11. The results suggest a relationship between futures markets
development and economic growth in Belgium, France and Hungary in the long term.

<<Table 11 here>>
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S Conclusion

Our dynamic panel study results show that there exists a statistically significant
positive relationship between futures market development and economic growth.
Because the dynamic panel estimator controls for the potential endogeneity of all
explanatory variables and un-observed country specific effects, our results are not due
to such possible biases. Our panel study results are consistent with models that predict
that well-functioning financial markets provide opportunities for firms to have more
efficient and greater risk sharing along with amelioration of information and transaction
costs, and thereby, promote economic growth.

Moreover, it is appealing to know if futures market development over time
within a country has an effect on economic growth. Time-series properties of the
relationship between futures market development and economic growth yield mixed
results. Our Granger-causality test results show that in Brazil, France, Japan and
Portugal, futures market development Granger-causes economic growth. Variance
decomposition analysis results also support the existence of a relationship between
futures market development and economic growth in Brazil, France, Hungary and
Portugal. In general, these are the countries that have medium-sized yearly futures
market values relative to their GDPs in our dataset. However, notably, we do not
observe a significant impact of futures market development on economic growth for
countries like Australia, Germany, Hong Kong, the Netherlands, Sweden, Switzerland,
the United Kingdom and the United States that have large futures market values relative
to their GDPs or for countries like Austria, Belgium, Canada, Italy, New Zealand and

Spain that have small futures market values relative to their GDPs. The results of the

16



impulse-response function analysis suggest that one-time shock to futures markets
affects GDP in the long term.

To summarize, our panel data estimations suggest that futures market
development has a significant impact on economic growth, whereas our time-series
estimations in general indicate that this relationship is more robust for the countries that

have medium-sized futures market value relative to their GDPs.
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Table 1. Countries in the sample

Country Futures Exchange Index Name Period
Developed Markets
Australia® Sydney Futures Exchange (SFE) SPI1200 2000:111-2005:111
Austria Wiener Borse (OTOB) ATX 1992:1V-2005:111
Belgium Belgian Futures & Options Exchange (BELFOX) BEL20 1994:1-2005:111
Canada* Toronto Futures Exchange (TFE) TORONTO 35 1991:11-2000:1
Denmark Guarantee Fund for Danish Options and Futures ~OMXC20 1992:111-2005:111
(FUTOP)
France* Marche a Terme International de France (MATIF) MONEP - CAC 40 1999:11-2005:111
Germany Deutsche Terminboerse Gmbh (DTB) EUREX - DAX 1991:1-2005:111
Italy* Mercato Italiano Futures (MIF) MIB 30 1995:1-2004:1V
Japan Osaka Stock Exchange (OSE) OSX - NIKKEI 225 1988:1V-2005:11T
Netherlands AEX - Optiebeurs (AEX) AEX 1989:1-2005:1IT
New Zealand* The NZ Futures & Options Exchange (NZFOE)  NZFE - NZSE 10 1995:1V-2003:111
Norway Oslo Stock Exchange (OSLO) OBX 1992:1V-2005:11I
Spain Mercado De Futuros Financieros (MEFF) IBEX 35 PLUS 1992:111-2005:111
Sweden The OMLX Exchange (OMLX) OMXS30 1990:11-2005:111
Switzerland Swiss Options & Financial Futures Exchange EUREX - SMI 1991:1-2005:111
(SOFFEX)
United London International Financial Futures & Options FTSE 100 1984:111-2005:111
Kingdom Exchange (LIFFE)
United States  Chicago Mercantile Exchange (CME) S&P 500 1982:111-2005:11T
Emerging Markets
Brazil Bolsa de Mercadorias & Futuros (BM&F) BOVESPA 1994:1-2005:1I1
Hong Kong Hong Kong Futures Exchange (HKFE) HANG SENG 1988:11-2005: 111
Hungary* Budapest Stock Exchange (BSE) BUX 1995:11-2005:111
Portugal® Bolsa de Derivados de Porto (BDP) PSI 20 1996:111-2005:111
South Africa  South African Futures Exchange (SAFEX) ALL SHARE 40  1990:1I1-2005:111

* Countries not included in the panel data analysis.
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Table 2. Ratios of annual values of stock index futures contracts to GDP

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Australia
Austria 0.001 0.001
Belgium 0.000
Brazil 0.090
Canada 0.002 0.002 0.004
Denmark 0.027 0.042
France
Germany 0.048 0.145 0.193 0.322
Hong Kong 0.053 0.052 0.124 0.251 0.680 1.873
Hungary
Italy
Japan 0.113 0.184 0.278 0.145 0.091 0.062
Netherlands 0.008 0.016 0.022 0.021 0.033 0.062
New Zealand
Norway 0.001 0.000
Portugal
South Africa 0.007 0.015 0.021 0.062
Spain 0.003 0.012
Sweden 0.001 0.003 0.008 0.019
Switzerland 0.021 0.044 0.054 0.116
United Kingdom 0.003 0.005 0.018 0.018 0.036 0.058 0.066 0.107 0.128 0.192
United States 0.021 0.037 0.049 0.063 0.077 0.040 0.038 0.043 0.047 0.051 0.054 0.067
Table 2 (Continued)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Avg.
Australia 0.085 0.096 0.095 0.110 0.097
Austria 0.002 0.002 0.003 0.003 0.003 0.002 0.001 0.001 0.000 0.000 0.002
Belgium 0.000 0.001 0.001 0.002 0.003 0.002 0.002 0.001 0.001 0.001 0.001
Brazil 0.096 0.113 0.188 0.111 0.062 0.094 0.065 0.047 0.054 0.098 0.092
Canada 0.004 0.005 0.013 0.019 0.023 0.009
Denmark 0.020 0.018 0.032 0.052 0.227 0.214 0.083 0.071 0.083 0.094 0.080
France 0.124 0.109 0.099 0.083 0.081 0.099
Germany 0.265 0.360 0.631 0.857 0.377 0.519 0.460 0.460 0.455 0.663 0.411
Hong Kong 1.829 2.029 2911 2.780 2.582 2.468 2.070 1.938 2.456 4.094 1.762
Hungary 0.004 0.058 0.159 0.094 0.079 0.023 0.013 0.014 0.021 0.052
Italy 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Japan 0.064 0.073 0.059 0.042 0.063 0.056 0.047 0.046 0.048 0.069 0.090
Netherlands 0.054 0.094 0.220 0.414 0.456 0.429 0.342 0.312 0.257 0.325 0.192
New Zealand 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Norway 0.000 0.001 0.005 0.016 0.026 0.038 0.029 0.030 0.022 0.031 0.017
Portugal 0.030 0.107 0.053 0.039 0.021 0.010 0.005 0.004 0.034
South Africa 0.050 0.043 0.055 0.084 0.107 0.113 0.137 0.179 0.128 0.174 0.084
Spain 0.011 0.014 0.008 0.008 0.006 0.005 0.003 0.002 0.002 0.002 0.006
Sweden 0.029 0.027 0.054 0.170 0.366 0.682 0.502 0.310 0.271 0.411 0.204
Switzerland 0.110 0.166 0.232 0.384 1.266 0916 0.778 0.878 0.934 0.999 0.493
United Kingdom 0.161 0.170 0.223 0.364 0.593 0.679 0.639 0.704 0.723 0.794 0.284
United States 0.085 0.105 0.126 0.234 0.245 0.218 0.165 0.143 0.114 0.097 0.096
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Table 3. Descriptive statistics (1994-2003)

Economic Growth (%) Futures Market (%) Stock Market (%) Bank Credit (%)

Mean 2.50 32.00 74.46 91.51
Median 2.63 8.78 48.81 92.21
Maximum 10.17 291.00 326.78 178.49
Minimum -5.45 0.02 2.85 26.77
Std. Dev. 1.84 58.62 70.71 41.24
Economic Growth : Real GDP growth.

Futures Market  : Value of futures contracts as a percentage of GDP.

Stock Market : Value of domestic equities traded on domestic exchanges as a percentage of GDP.
Bank Credit : Value of deposit money bank credits to the private sector as a percentage of GDP.
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Table 4. GMM estimation results

Dependent Variable: GDP
Method: Panel Generalized Method of Moments
Transformation: First Differences

Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.690211 0.038203 18.06714 0.0000
INF -0.000794 0.000316 -2.515026 0.0133
STO 0.010309 0.003777 2.729563 0.0074
FUTURES 0.042585 0.019181 2220182 0.0284
FDI 0.000568 0.000308 1.844551 0.0677
BAN 0.021889 0.016986 1.288639 0.2002
CRIS -0.055554 0.010914 -5.090412 0.0000
J-statistic 42.73507

Instrument rank 41.00000

Sargan test” (p-val) 0.145

Serial Correlation test® (p-val) 0.230

GDP : Logarithm of Real Gross Domestic Product.

INF : Inflation.

STO : Value of domestic equities traded on domestic exchanges divided by GDP.

FUTURES : Value of futures contracts divided by GDP.

FDI : Foreign direct investment divided by GDP.

BAN : Value of deposit money bank credits to the private sector divided by GDP.

CRIS : Crisis periods dummy.

* Sargan test has the null hypothesis that the over-identifying restrictions are valid.
® Serial correlation test has the null hypothesis that errors in the first-difference regression exhibit no

second order serial correlation.
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Table 5. Unit root tests

FUTURES GDP

Country Statistic Vzgl?etlg‘l%) Lag Statistic V;Slr;:g}%) Lag
Australia Level

ADF 1.92 -3.83 7 -2.42 -3.73 3

PP -2.16 -3.66 7 -2.76 -3.67 1

First Diff. (A)

ADF 0.01 -3.79 5 -1.76 -3.93 7

PP -3.39 -3.67 0 -6.43 -3.69 5
Austria Level

ADF -1.76 -3.52 7 -1.22 -3.51 1

PP -2.02 -3.50 4 -1.09 -3.50 4

First Diff. (A)

ADF -1.77 -3.52 6 -8.17 -3.51 0

PP -7.66 -3.50 4 -8.74 -3.51 7
Belgium Level

ADF -3.39 -3.53 7 -1.44 -3.51 0

PP -1.40 -3.51 3 -1.47 -3.51 2

First Diff. (A)

ADF -1.67 -3.52 3 -7.11 -3.52 0

PP -7.53 -3.51 3 -7.11 -3.52 1
Brazil Level

ADF -1.98 -3.53 8 -1.87 -3.50 3

PP -2.84 -3.51 1 -7.51 -3.49 12

First Diff. (A)

ADF -3.45 -3.53 7 -16.38 -3.50 2

PP -7.41 -3.51 7 -23.82 -3.50 12
Canada Level

ADF -0.28 -3.61 10 -1.55 -3.55 1

PP -1.80 -3.55 1 -1.07 -3.54 3

First Diff. (A)

ADF -2.96 -3.61 9 -3.14 -3.55 0

PP -2.98 -3.55 1 -3.16 -3.55 2
Denmark Level

ADF -2.55 -3.50 0 -1.09 -3.51 3

PP -2.61 -3.50 4 -1.68 -3.50 4

First Diff. (A)

ADF -6.57 -3.50 1 -6.41 -3.51 2

PP -8.72 -3.50 3 -18.65 -3.50 23
France Level

ADF -1.03 -3.71 8 -0.21 -3.79 9

PP -2.37 -3.60 1 -10.35 -3.62 12

First Diff. (A)

ADF -1.00 -3.76 9 -0.45 -3.83 9

PP -4.49 -3.61 0 -20.57 -3.63 11
Germany Level

ADF -2.23 -3.50 6 -2.10 -3.49 0

PP -3.22 -3.49 3 -2.23 -3.49 1

First Diff. (A)

ADF -4.69 -3.50 4 -6.93 -3.49 0

PP -11.19 -3.49 11 -6.93 -3.49 0
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Table 5 (Continued)

FUTURES GDP
Critical -
Country Statistic Value Lag Statistic Critical Lag
Value (5%)
(5%)
Hong Kong Level
ADF -2.05 -3.48 0 -2.38 -3.48 1
PP -2.16 -3.48 3 -2.20 -3.48 3
First Diff. (A)
ADF -8.42 -3.48 0 -6.22 -3.48 0
PP -8.42 -3.48 2 -6.25 -3.48 1
Hungary Level
ADF -4.08 -3.56 10 -1.78 -3.54 4
PP -1.96 -3.52 1 -3.57 -3.53 1
First Diff. (A)
ADF -1.59 -3.55 7 -3.90 -3.54 3
PP -6.69 -3.53 2 -12.52 -3.53 38
Italy Level
ADF -0.81 -3.54 2 -0.91 -3.53 0
PP -1.10 -3.53 3 -0.98 -3.53 2
First Diff. (A)
ADF -7.15 -3.54 1 -6.10 -3.53 0
PP -6.81 -3.54 -6.10 -3.53 1
Japan Level
ADF -2.80 -3.49 6 -3.21 -3.49 6
PP -3.17 -3.48 5 -3.26 -3.48 4
First Diff. (A)
ADF -2.79 -3.49 7 -7.69 -3.48 0
PP -8.62 -3.48 4 -7.74 -3.48 4
Netherlands Level
ADF -3.18 -3.49 5 -2.36 -3.49 7
PP -1.88 -3.48 5 -0.36 -3.48 5
First Diff. (A)
ADF -2.44 -3.48 2 -2.50 -3.49 2
PP -7.83 -3.48 5 -5.07 -3.48 4
New Zealand Level
ADF -2.32 -3.59 1 -1.47 -3.64 10
PP -1.71 -3.57 8 -2.40 -3.56 1
First Diff. (A)
ADF -1.65 -3.67 7 -2.82 -3.66 10
PP -12.00 -3.59 26 -8.57 -3.57 8
Norway Level
ADF -3.58 -3.50 0 -1.59 -3.51 1
PP -3.54 -3.50 2 -2.05 -3.51 1
First Diff. (A)
ADF -6.14 -3.51 2 -5.53 -3.52 3
PP -20.85 -3.50 49 -25.62 -3.51 16
Portugal Level
ADF -1.49 -3.59 -0.59 -3.56 1
PP -2.39 -3.54 1 -0.91 -3.55 7
First Diff. (A)
ADF -7.46 -3.60 9 -6.82 -3.56 0
PP -4.40 -3.54 2 -6.91 -3.56 5
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Table 5 (Continued)

FUTURES GDP
Country Statistic Veﬁlr;eHFSa }%) Lag Statistic VS{;;E; }%) Lag
South Africa Level
ADF -4.90 -3.49 0 -3.85 -3.49 1
PP -4.92 -3.49 1 -3.03 -3.49 2
First Diff. (A)
ADF -5.20 -3.50 6 -3.82 -3.50 2
PP -17.45 -3.49 17 -3.36 -3.49 5
Spain Level
ADF -3.20 -3.50 0 -2.08 -3.51 4
PP -3.14 -3.50 1 -8.45 -3.50 0
First Diff. (A)
ADF -3.97 -3.51 4 -4.55 -3.51 3
PP -8.52 -3.50 0 -26.07 -3.50 15
Sweden Level
ADF -1.80 -3.49 3 -3.26 -3.49 4
PP -1.86 -3.49 5 -2.84 -3.49 9
First Diff. (A)
ADF -2.18 -3.49 2 -2.49 -3.49 3
PP -9.70 -3.49 5 -9.41 -3.49 7
Switzerland Level
ADF -2.61 -3.49 0 -2.08 -3.49 1
PP -2.69 -3.49 1 -2.40 -3.49 2
First Diff. (A)
ADF -7.52 -3.49 0 -5.64 -3.49 0
PP -7.54 -3.49 3 -5.69 -3.49 1
United Kingdom Level
ADF -1.62 -3.47 9 -1.65 -3.47 7
PP -2.92 -3.46 7 -6.42 -3.47 9
First Diff. (A)
ADF -3.63 -3.47 8 -2.51 -3.47 6
PP -17.16 -3.46 14 -12.85 -3.47 13
United States Level
ADF -1.23 -3.46 0 -3.23 -3.47 9
PP -1.24 -3.46 2 -2.81 -3.46 5
First Diff. (A)
ADF -9.55 -3.46 0 -3.33 -3.47 10
PP -9.55 -3.46 1 -6.65 -3.46 3
Data : Quarterly data are used.
FUTURES : Value of futures contracts divided by GDP.
GDP : Logarithm of Real Gross Domestic Product (seasonalized).
ADF : Augmented Dickey-Fuller Test (Hy: There is unit root).
PP : Phillips-Perron Test (Hy: There is unit root).

First Diff. (A)

: First difference operator or the change in the variable.

If test statistic > critical value, then Hy is rejected.
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Table 6. Johansen cointegration tests

Country Hypothesized Number of CE(s) Probability
Australia None 0.04%*
At most 1 0.22
Austria None 0.01%**
At most 1 0.02%*
Belgium None 0.07%%*
At most 1 0.02%*
Brazil None 0.05%*
At most 1 0.99
Canada None 0.00%**
At most 1 0.47
Denmark None 0.00%**
At most 1 0.01%**
France None 0.00%**
At most 1 0.04
Germany None 0.00%**
At most 1 0.13
Hong Kong None 0.02%%*
At most 1 0.18
Hungary None 0.00%**
At most 1 0.37
Italy None 0.00%*%*
At most 1 0.73
Japan None 0.01%**
At most 1 0.41
Netherlands None 0.03%*
At most 1 0.20
New Zealand None 0.00%**
At most 1 0.37
Norway None 0.04%*
At most 1 0.01***
Portugal None 0.00%*%*
At most 1 0.00%**
South Africa None 0.03%*
At most 1 0.35
Spain None 0.01%#*
At most 1 0.80
Sweden None 0.09*
At most 1 0.45
Switzerland None 0.02%*
At most 1 0.49
United Kingdom None 0.05%*
At most 1 0.68
United States None 0.04%*
At most 1 0.61

Series : FUTURES (value of futures contracts divided by GDP), GDP (logarithm of seasonalized real
gross domestic product).

Data  : Quarterly Level data.

CE : Cointegrating Equation.

* %% and *** stand for the significance at 10%, 5%, and 1% level, respectively.
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Table 7. Granger-causality tests

Country Variable and Direction Probability Lag
Australia AFUTURES = AGDP 0.60 4
AGDP = AFUTURES 0.76 4
Austria AFUTURES = AGDP 0.49 8
AGDP = AFUTURES 0.29 8
Belgium AFUTURES = AGDP 0.11 10
AGDP = AFUTURES 0.33 10
Brazil AFUTURES = AGDP 0.02%* 8
AGDP = AFUTURES 0.39 8
Canada AFUTURES = AGDP 0.71 9
AGDP = AFUTURES 0.76 9
Denmark AFUTURES = AGDP 0.33 7
AGDP = AFUTURES 0.83 7
France AFUTURES = AGDP 0.02%* 3
AGDP = AFUTURES 0.16 3
Germany AFUTURES = AGDP 0.55 9
AGDP = AFUTURES 0.47 9
Hong Kong AFUTURES = AGDP 0.82 1
AGDP = AFUTURES 0.02%* 1
Hungary AFUTURES = AGDP 0.52 10
AGDP = AFUTURES 0.28 10
Italy AFUTURES = AGDP 0.70 10
AGDP = AFUTURES 0.12 10
Japan AFUTURES = AGDP 0.05%* 8
AGDP = AFUTURES 0.67 8
Netherlands AFUTURES = AGDP 0.52 1
AGDP = AFUTURES 0.08% 1
New Zealand AFUTURES = AGDP 0.49 4
AGDP = AFUTURES 0.59 4
Norway AFUTURES = AGDP 0.64 1
AGDP = AFUTURES 0.02%%* 1
Portugal AFUTURES = AGDP 0.03%* 8
AGDP = AFUTURES 0.02%%* 8
South Africa AFUTURES = AGDP 0.60 1
AGDP = AFUTURES 0.77 1
Spain AFUTURES = AGDP 0.39 2
AGDP = AFUTURES 0.88 2
Sweden AFUTURES = AGDP 0.57 3
AGDP = AFUTURES 0.59 3
Switzerland AFUTURES = AGDP 0.95 1
AGDP = AFUTURES 0.12 1
United Kingdom AFUTURES = AGDP 0.34 9
AGDP = AFUTURES 0.16 9
United States AFUTURES = AGDP 0.60 3
AGDP = AFUTURES 0.62 3
Data : First differenced quarterly data.
Lags : 1-10 lags are tried, the lag minimizing the Akaike Information Criterion (AIC) is chosen.

First Diff. (A) : First difference operator or the change in the variable.

Null hypothesis: 1) change in FUTURES does not Granger-cause change in GDP, ii) change in GDP does
not Granger-cause change in FUTURES.

* %% and *** stand for the significance at 10%, 5%, and 1% level, respectively.
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Table 8. Variance decomposition

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y
(FUTURES) (GDP) (FUTURES) (GDP)
Australia 1 0.00 100.00 0.00 0.00 4.50 95.50
2 0.01 98.57 1.43 0.01 3.13 96.87
3 0.01 98.85 1.15 0.01 3.49 96.51
4 0.01 96.48 3.52 0.01 6.60 93.40
5 0.01 91.10 8.90 0.01 7.96 92.04
6 0.02 92.20 7.80 0.01 14.65 85.35
7 0.02 94.10 5.90 0.01 18.78 81.22
8 0.02 95.43 4.57 0.01 19.98 80.02
9 0.03 96.43 3.57 0.01 27.33 72.67
10 0.04 96.49 3.51 0.01 37.71 62.29
Austria 1 0.00 100.00 0.00 0.01 8.06 91.94
2 0.00 99.83 0.17 0.01 6.55 93.45
3 0.00 96.53 347 0.01 5.00 95.00
4 0.00 87.59 12.41 0.01 4.84 95.16
5 0.00 76.82 23.18 0.01 4.56 95.44
6 0.00 70.47 29.53 0.01 5.01 94.99
7 0.00 61.21 38.79 0.02 4.95 95.05
8 0.00 58.35 41.65 0.02 4.86 95.14
9 0.00 60.17 39.83 0.02 4.88 95.12
10 0.00 61.00 39.00 0.02 4.93 95.07
Belgium 1 0.00 100.00 0.00 0.01 18.74 81.26
2 0.00 98.77 1.23 0.02 11.07 88.93
3 0.00 98.49 1.51 0.02 10.56 89.44
4 0.00 98.36 1.64 0.02 12.16 87.84
5 0.00 98.23 1.77 0.03 14.52 85.48
6 0.00 98.13 1.87 0.03 17.44 82.56
7 0.00 98.04 1.96 0.03 20.66 79.34
8 0.00 97.95 2.05 0.03 24.00 76.00
9 0.00 97.87 2.13 0.04 27.36 72.64
10 0.00 97.79 2.21 0.04 30.65 69.35
Brazil 1 0.02 100.00 0.00 0.02 19.12 80.88
2 0.03 100.00 0.00 0.03 18.82 81.18
3 0.04 92.78 7.22 0.03 26.07 73.93
4 0.04 86.06 13.94 0.03 4491 55.09
5 0.04 81.50 18.50 0.03 42.58 57.42
6 0.04 80.76 19.24 0.04 47.30 52.70
7 0.04 83.04 16.96 0.04 46.96 53.04
8 0.05 85.95 14.05 0.04 48.20 51.80
9 0.05 85.94 14.06 0.04 41.39 58.61
10 0.05 85.28 14.72 0.05 44.70 55.30
Canada 1 0.00 100.00 0.00 0.00 3.90 96.10
2 0.00 92.57 743 0.01 12.89 87.11
3 0.00 95.67 4.33 0.01 10.67 89.33
4 0.00 97.13 2.87 0.01 13.93 86.07
5 0.00 72.67 27.33 0.01 11.90 88.10
6 0.00 65.40 34.60 0.01 14.18 85.82
7 0.00 47.31 52.69 0.01 14.47 85.53
8 0.00 39.89 60.11 0.01 14.91 85.09
9 0.00 27.09 72.91 0.01 14.77 85.23
10 0.00 24.13 75.87 0.01 13.86 86.14
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Table 8 (Continued)

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y
(FUTURES) (GDP) (FUTURES) (GDP)
Denmark 1 0.05 100.00 0.00 0.01 343 96.57
2 0.06 97.83 2.17 0.01 4.05 95.95
3 0.07 96.70 3.30 0.01 7.45 92.55
4 0.08 92.00 8.00 0.01 7.90 92.10
5 0.09 91.57 8.43 0.01 8.75 91.25
6 0.10 90.86 9.14 0.01 10.34 89.66
7 0.11 90.27 9.73 0.01 29.22 70.78
8 0.12 90.01 9.99 0.01 38.63 61.37
9 0.13 90.16 9.84 0.01 36.86 63.14
10 0.13 89.74 10.26 0.01 38.52 61.48
France 1 0.01 100.00 0.00 0.00 44.17 55.83
2 0.01 99.88 0.12 0.01 40.11 59.89
3 0.01 99.87 0.13 0.01 43.80 56.20
4 0.01 99.20 0.80 0.01 46.74 53.26
5 0.01 99.15 0.85 0.01 66.66 33.34
6 0.01 98.95 1.05 0.01 70.84 29.16
7 0.01 98.76 1.24 0.01 70.18 29.82
8 0.01 97.87 2.13 0.01 66.92 33.08
9 0.01 96.70 3.30 0.01 76.41 23.59
10 0.01 96.36 3.64 0.01 75.67 24.33
Germany 1 0.13 100.00 0.00 0.00 0.01 99.99
2 0.19 95.54 4.46 0.01 10.54 89.46
3 0.21 90.19 9.81 0.01 10.00 90.00
4 0.22 89.31 10.69 0.01 9.33 90.67
5 0.24 88.80 11.20 0.01 8.89 91.11
6 0.25 89.11 10.89 0.01 8.96 91.04
7 0.25 89.38 10.62 0.01 12.49 87.51
8 0.25 89.56 10.44 0.01 22.88 77.12
9 0.26 88.08 11.92 0.01 31.42 68.58
10 0.26 88.17 11.83 0.01 39.69 60.31
Hong Kong 1 0.33 100.00 0.00 0.02 0.95 99.05
2 0.45 95.35 4.65 0.03 0.60 99.40
3 0.52 91.11 8.89 0.03 0.41 99.59
4 0.57 87.48 12.52 0.04 0.29 99.71
5 0.61 84.20 15.80 0.04 0.23 99.77
6 0.63 81.12 18.88 0.05 0.20 99.80
7 0.66 78.17 21.83 0.05 0.19 99.81
8 0.68 75.34 24.66 0.06 0.20 99.80
9 0.70 72.63 27.37 0.06 0.22 99.78
10 0.71 70.03 29.97 0.06 0.25 99.75
Hungary 1 0.02 100.00 0.00 0.01 38.50 61.50
2 0.02 96.41 3.59 0.01 63.90 36.10
3 0.03 87.80 12.20 0.01 65.34 34.66
4 0.03 86.33 13.67 0.01 65.04 34.96
5 0.03 87.32 12.68 0.01 51.08 48.92
6 0.03 86.91 13.09 0.01 64.40 35.60
7 0.03 78.14 21.86 0.01 66.08 33.92
8 0.03 76.04 23.96 0.01 65.23 34.77
9 0.03 70.61 29.39 0.02 57.53 42.47
10 0.04 72.96 27.04 0.02 63.56 36.44
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Table 8 (Continued)

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y
(FUTURES) (GDP) (FUTURES) (GDP)
Italy 1 0.00 100.00 0.00 0.00 32.21 67.79
2 0.00 99.60 0.40 0.01 37.84 62.16
3 0.00 97.77 2.23 0.01 46.67 53.33
4 0.00 97.77 2.23 0.01 48.82 51.18
5 0.00 79.81 20.19 0.01 47.94 52.06
6 0.00 76.64 23.36 0.01 46.21 53.79
7 0.00 71.22 28.78 0.01 45.05 54.95
8 0.00 70.65 29.35 0.01 43.82 56.18
9 0.00 69.87 30.13 0.01 42.78 57.22
10 0.00 58.92 41.08 0.01 42.35 57.65
Japan 1 0.01 100.00 0.00 0.01 1.65 98.35
2 0.02 98.25 1.75 0.01 2.35 97.65
3 0.02 97.82 2.18 0.01 5.14 94.86
4 0.02 97.77 2.23 0.02 6.21 93.79
5 0.02 97.52 2.48 0.02 7.38 92.62
6 0.02 96.81 3.19 0.02 9.89 90.11
7 0.02 95.39 4.61 0.02 11.58 88.42
8 0.02 95.00 5.00 0.02 13.82 86.18
9 0.02 94.75 5.25 0.02 14.93 85.07
10 0.03 94.59 541 0.02 15.23 84.77
Netherlands 1 0.03 100.00 0.00 0.00 1.94 98.06
2 0.05 93.79 6.21 0.01 5.02 94.98
3 0.06 89.85 10.15 0.01 8.51 91.49
4 0.07 87.45 12.55 0.01 12.23 87.77
5 0.08 85.87 14.13 0.01 15.98 84.02
6 0.08 84.74 15.26 0.02 19.62 80.38
7 0.09 83.87 16.13 0.02 23.06 76.94
8 0.09 83.16 16.84 0.02 26.27 73.73
9 0.10 82.57 17.43 0.02 29.24 70.76
10 0.10 82.06 17.94 0.02 31.96 68.04
New Zealand 1 0.00 100.00 0.00 0.01 13.53 86.47
2 0.00 99.99 0.01 0.01 9.39 90.61
3 0.00 99.98 0.02 0.02 6.04 93.96
4 0.00 99.81 0.19 0.02 10.13 89.87
5 0.00 97.23 2.77 0.02 9.17 90.83
6 0.00 95.08 4.92 0.02 8.76 91.24
7 0.00 94.44 5.56 0.02 12.92 87.08
8 0.00 93.29 6.71 0.02 12.59 87.41
9 0.00 92.65 7.35 0.02 12.82 87.18
10 0.00 91.97 8.03 0.02 12.41 87.59
Norway 1 0.01 100.00 0.00 0.02 0.53 99.47
2 0.01 92.29 7.71 0.02 0.46 99.54
3 0.01 92.31 7.69 0.02 0.69 99.31
4 0.01 89.96 10.04 0.02 1.07 98.93
5 0.01 89.14 10.86 0.03 1.60 98.40
6 0.01 87.68 12.32 0.03 2.08 97.92
7 0.01 86.70 13.30 0.03 2.53 97.47
8 0.01 85.54 14.46 0.03 291 97.09
9 0.01 84.56 15.44 0.03 3.24 96.76
10 0.01 83.55 16.45 0.04 3.52 96.48
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Table 8 (Continued)

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y
(FUTURES) (GDP) (FUTURES) (GDP)
Portugal 1 0.00 100.00 0.00 0.01 18.61 81.39
2 0.01 89.60 10.40 0.01 14.44 85.56
3 0.01 81.81 18.19 0.01 12.40 87.60
4 0.01 78.02 21.98 0.01 15.81 84.19
5 0.01 77.12 22.88 0.01 15.92 84.08
6 0.01 78.24 21.76 0.01 20.89 79.11
7 0.01 78.29 21.71 0.01 26.32 73.68
8 0.01 76.21 23.79 0.01 28.48 71.52
9 0.01 75.64 24.36 0.01 29.48 70.52
10 0.02 76.20 23.80 0.02 32.67 67.33
South Africa 1 0.03 100.00 0.00 0.00 3.22 96.78
2 0.03 99.33 0.67 0.01 6.51 93.49
3 0.03 97.75 2.25 0.01 10.22 89.78
4 0.03 95.56 4.44 0.02 13.43 86.57
5 0.03 93.06 6.94 0.02 15.99 84.01
6 0.03 90.48 9.52 0.03 17.97 82.03
7 0.03 87.93 12.07 0.03 19.48 80.52
8 0.03 85.49 14.51 0.03 20.64 79.36
9 0.03 83.18 16.82 0.04 21.55 78.45
10 0.03 81.02 18.98 0.04 22.27 77.73
Spain 1 0.00 100.00 0.00 0.01 0.03 99.97
2 0.00 99.66 0.34 0.01 1.55 98.45
3 0.00 99.20 0.80 0.01 5.78 94.22
4 0.00 99.26 0.74 0.01 6.12 93.88
5 0.00 98.41 1.59 0.02 6.38 93.62
6 0.00 98.36 1.64 0.02 6.52 93.48
7 0.00 98.35 1.65 0.02 6.10 93.90
8 0.00 98.24 1.76 0.02 6.89 93.11
9 0.00 97.52 2.48 0.02 7.04 92.96
10 0.00 97.39 2.61 0.02 7.48 92.52
Sweden 1 0.08 100.00 0.00 0.01 1.67 98.33
2 0.09 97.25 2.75 0.02 5.03 94.97
3 0.11 95.63 4.37 0.02 4.78 95.22
4 0.14 95.17 4.83 0.02 4.28 95.72
5 0.14 91.42 8.58 0.03 3.80 96.20
6 0.15 88.88 11.12 0.03 3.55 96.45
7 0.16 85.83 14.17 0.04 3.19 96.81
8 0.17 82.54 17.46 0.04 2.88 97.12
9 0.17 79.81 20.19 0.04 2.51 97.49
10 0.17 76.88 23.12 0.05 2.29 97.71
Switzerland 1 0.14 100.00 0.00 0.00 0.59 99.41
2 0.19 99.49 0.51 0.01 1.87 98.13
3 0.21 99.49 0.51 0.01 7.69 92.31
4 0.22 99.50 0.50 0.01 16.54 83.46
5 0.23 99.14 0.86 0.01 25.51 74.49
6 0.23 98.41 1.59 0.01 33.02 66.98
7 0.24 97.45 2.55 0.02 38.79 61.21
8 0.24 96.43 3.57 0.02 43.10 56.90
9 0.25 95.44 4.56 0.02 46.33 53.67
10 0.25 94.52 5.48 0.02 48.79 51.21
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Table 8 (Continued)

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y

(FUTURES) (GDP) (FUTURES) (GDP)

United Kingdom 1 0.06 100.00 0.00 0.01 0.03 99.97
2 0.06 90.36 9.64 0.01 0.80 99.20

3 0.07 85.52 14.48 0.02 0.88 99.12

4 0.08 84.84 15.16 0.02 2.21 97.79

5 0.09 82.92 17.08 0.02 1.27 98.73

6 0.09 82.86 17.14 0.03 0.96 99.04

7 0.10 81.74 18.26 0.03 0.82 99.18

8 0.10 78.75 21.25 0.03 1.14 98.86

9 0.11 75.39 24.61 0.04 0.89 99.11

10 0.11 73.34 26.66 0.04 0.89 99.11

United States 1 0.02 100.00 0.00 0.00 1.81 98.19
2 0.02 99.86 0.14 0.01 3.13 96.87

3 0.03 99.86 0.14 0.01 433 95.67

4 0.03 99.71 0.29 0.01 6.10 93.90

5 0.04 99.41 0.59 0.02 7.16 92.84

6 0.04 98.88 1.12 0.02 7.97 92.03

7 0.04 98.35 1.65 0.02 8.37 91.63

8 0.04 97.82 2.18 0.02 8.55 91.45

9 0.05 97.35 2.65 0.03 8.54 91.46

10 0.05 96.92 3.08 0.03 8.43 91.57

Variance decompositions of FUTURES and GDP are presented for 22 countries. Variance decomposition
breaks down the variance of the forecast error for each variable into components that can be attributed to
each of the endogenous variables.

FUTURES : Value of futures contracts divided by GDP.
GDP : Logarithm of Real Gross Domestic Product (seasonalized).
S.E. : Forecast error.
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Table 9. Variance decomposition for reverse Cholesky ordering

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €1 €y S.E. €y €y

(FUTURES) (GDP) (FUTURES) (GDP)

Australia 1 0.00 95.50 4.50 0.00 0.00 100.00
2 0.01 91.27 8.73 0.01 6.01 93.99

3 0.01 91.25 8.75 0.01 5.43 94.57

4 0.01 86.11 13.89 0.01 7.31 92.69

5 0.01 77.59 22.41 0.01 8.65 91.35

6 0.02 78.70 21.30 0.01 14.04 85.96

7 0.02 81.61 18.39 0.01 13.87 86.13

8 0.02 83.76 16.24 0.01 12.52 87.48

9 0.03 85.48 14.52 0.01 17.24 82.76

10 0.04 85.27 14.73 0.01 26.11 73.89
Austria 1 0.00 91.94 8.06 0.01 0.00 100.00
2 0.00 93.18 6.82 0.01 8.58 91.42

3 0.00 95.00 5.00 0.01 8.40 91.60

4 0.00 93.94 6.06 0.01 9.51 90.49

5 0.00 89.02 10.98 0.01 9.95 90.05

6 0.00 84.92 15.08 0.01 11.34 88.66

7 0.00 78.40 21.60 0.02 11.90 88.10

8 0.00 77.80 22.20 0.02 11.95 88.05

9 0.00 79.68 20.32 0.02 11.87 88.13

10 0.00 80.75 19.25 0.02 11.86 88.14
Belgium 1 0.00 81.26 18.74 0.01 0.00 100.00
2 0.00 74.91 25.09 0.02 4.59 95.41

3 0.00 73.13 26.87 0.02 3.80 96.20

4 0.00 72.19 27.81 0.02 2.87 97.13

5 0.00 71.47 28.53 0.03 2.33 97.67

6 0.00 70.92 29.08 0.03 2.23 97.77

7 0.00 70.47 29.53 0.03 2.52 97.48

8 0.00 70.09 29.91 0.03 3.14 96.86

9 0.00 69.75 30.25 0.04 4.02 95.98

10 0.00 69.44 30.56 0.04 5.10 94.90
France 1 0.01 55.83 44.17 0.00 0.00 100.00
2 0.01 53.19 46.81 0.01 18.32 81.68

3 0.01 54.26 45.74 0.01 17.27 82.73

4 0.01 55.98 44.02 0.01 15.58 84.42

5 0.01 55.99 44.01 0.01 16.88 83.12

6 0.01 56.69 43.31 0.01 17.41 82.59

7 0.01 56.63 43.37 0.01 19.87 80.13

8 0.01 56.37 43.63 0.01 25.20 74.80

9 0.01 54.35 45.65 0.01 26.89 73.11

10 0.01 53.27 46.73 0.01 25.75 74.25
Hungary 1 0.02 61.50 38.50 0.01 0.00 100.00
2 0.02 59.61 40.39 0.01 14.42 85.58

3 0.03 50.53 49.47 0.01 16.74 83.26

4 0.03 49.66 50.34 0.01 20.28 79.72

5 0.03 53.81 46.19 0.01 14.46 85.54

6 0.03 49.91 50.09 0.01 24.31 75.69

7 0.03 53.91 46.09 0.01 25.26 74.74

8 0.03 57.18 42.82 0.01 25.55 74.45

9 0.03 55.60 44.40 0.02 19.55 80.45

10 0.04 51.89 48.11 0.02 27.14 72.86
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Table 9 (Continued)

Country Period Column (a) Column (b)
FUTURES GDP
S.E. €y €y S.E. €y €y

(FUTURES) (GDP) (FUTURES) (GDP)
Italy 1 0.00 67.79 32.21 0.00 0.00 100.00
2 0.00 63.86 36.14 0.01 0.60 99.40

3 0.00 59.69 40.31 0.01 3.17 96.83

4 0.00 59.65 40.35 0.01 3.83 96.17

5 0.00 48.78 51.22 0.01 3.43 96.57

6 0.00 46.26 53.74 0.01 3.19 96.81

7 0.00 40.92 59.08 0.01 3.06 96.94

8 0.00 41.88 58.12 0.01 3.00 97.00

9 0.00 44.10 55.90 0.01 3.00 97.00

10 0.00 31.10 68.90 0.01 3.31 96.69
New Zealand 1 0.00 86.47 13.53 0.01 0.00 100.00
2 0.00 86.68 13.32 0.01 19.77 80.23

3 0.00 86.50 13.50 0.02 13.16 86.84

4 0.00 87.15 12.85 0.02 25.04 74.96

5 0.00 86.13 13.87 0.02 24.46 75.54

6 0.00 82.76 17.24 0.02 24.71 75.29

7 0.00 83.93 16.07 0.02 29.50 70.50

8 0.00 83.25 16.75 0.02 28.96 71.04

9 0.00 81.88 18.12 0.02 29.68 70.32

10 0.00 81.97 18.03 0.02 29.05 70.95
Portugal 1 0.00 81.39 18.61 0.01 0.00 100.00
2 0.01 55.05 44.95 0.01 17.10 82.90

3 0.01 45.01 54.99 0.01 23.03 76.97

4 0.01 40.45 59.55 0.01 29.98 70.02

5 0.01 39.34 60.66 0.01 29.67 70.33

6 0.01 41.17 58.83 0.01 32.36 67.64

7 0.01 40.42 59.58 0.01 33.19 66.81

8 0.01 37.92 62.08 0.01 31.72 68.28

9 0.01 36.94 63.06 0.01 32.15 67.85

10 0.02 37.38 62.62 0.02 32.94 67.06
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Table 10. Impulse-response function

Country Period Column (a) Column (b)
(s) FUTURES, y 15 GDP, y; 145
€1 € €1 €

(FUTURES) (GDP) (FUTURES) (GDP)

Australia 1 0.005 0.000 -0.001 0.004
2 0.004 -0.001 0.001 0.005

3 0.005 0.000 -0.001 0.002

4 0.006 -0.002 -0.001 0.001

5 0.007 -0.003 -0.001 0.000

6 0.009 -0.002 -0.002 0.001

7 0.012 -0.002 -0.002 0.004

8 0.014 -0.002 -0.002 0.004

9 0.017 -0.002 -0.004 0.003

10 0.022 -0.004 -0.005 0.002

Austria 1 0.000 0.000 0.003 0.009
2 0.000 0.000 -0.001 0.007

3 0.000 0.000 0.000 0.006

4 0.000 0.000 -0.001 0.004

5 0.000 0.000 0.000 0.004

6 0.000 0.000 -0.001 0.003

7 0.000 0.000 -0.001 0.003

8 0.000 0.000 0.000 0.002

9 0.000 0.000 0.000 0.001

10 0.000 0.000 0.000 0.001

Belgium 1 0.000 0.000 0.005 0.011
2 0.000 0.000 0.001 0.011

3 0.000 0.000 0.003 0.010

4 0.000 0.000 0.005 0.011

5 0.000 0.000 0.006 0.011

6 0.000 0.000 0.007 0.010

7 0.000 0.000 0.008 0.010

8 0.000 0.000 0.009 0.010

9 0.000 0.000 0.010 0.010

10 0.000 0.000 0.011 0.010

Brazil 1 0.022 0.000 -0.011 0.022
2 0.021 0.000 0.004 -0.008

3 0.019 -0.010 0.009 -0.005

4 0.003 -0.011 0.016 0.002

5 0.008 -0.010 0.000 0.008

6 -0.006 -0.005 -0.013 -0.008

7 -0.015 0.000 -0.001 -0.003

8 -0.022 0.003 0.006 0.000

9 -0.015 0.006 -0.011 0.020

10 -0.012 0.007 -0.011 -0.003

Canada 1 0.000 0.000 0.001 0.004
2 0.000 0.000 0.003 0.006

3 0.001 0.000 0.001 0.005

4 -0.001 0.000 0.003 0.005

5 0.001 -0.001 0.001 0.005

6 -0.001 0.001 0.002 -0.001

7 0.001 -0.001 -0.001 0.001

8 -0.001 0.001 0.002 -0.003

9 0.000 -0.002 0.000 0.001

10 0.000 0.001 0.000 -0.003
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Table 10 (Continued)

Country Period Column (a) Column (b)
(s) FUTURES, y s GDP, y; 145
€1 €t €1 €

(FUTURES) (GDP) (FUTURES) (GDP)

Denmark 1 0.046 0.000 -0.002 0.008
2 0.035 -0.009 -0.001 0.000

3 0.031 -0.009 0.002 0.002

4 0.044 -0.020 0.001 0.001

5 0.040 -0.013 0.001 0.003

6 0.035 -0.014 0.001 0.000

7 0.046 -0.017 0.005 0.000

8 0.046 -0.016 0.004 -0.001

9 0.032 -0.010 0.000 0.002

10 0.034 -0.014 0.002 -0.001

France 1 0.006 0.000 -0.003 0.004
2 0.007 0.000 0.001 0.002

3 0.004 0.000 0.002 -0.001

4 0.002 0.001 0.002 -0.001

5 0.000 0.000 -0.006 0.003

6 -0.002 0.000 -0.005 0.002

7 0.000 0.000 -0.001 -0.001

8 0.000 -0.001 -0.002 -0.003

9 0.002 -0.001 -0.008 0.002

10 0.002 -0.001 -0.002 0.002

Germany 1 0.128 0.000 0.000 0.005
2 0.128 0.039 0.002 0.003

3 0.086 0.053 0.001 0.003

4 0.063 0.030 0.000 0.002

5 0.088 0.035 0.000 0.002

6 0.042 0.003 0.001 0.002

7 0.044 0.007 0.002 0.001

8 0.045 -0.010 0.003 0.001

9 0.044 0.037 0.003 0.001

10 0.037 0.011 0.004 0.002

Hong Kong 1 0.332 0.000 0.002 0.016
2 0.282 0.096 0.001 0.020

3 0.236 0.121 0.001 0.021

4 0.195 0.129 0.000 0.021

5 0.161 0.132 0.000 0.021

6 0.133 0.134 -0.001 0.021

7 0.108 0.136 -0.001 0.021

8 0.088 0.137 -0.001 0.021

9 0.071 0.138 -0.001 0.021

10 0.057 0.139 -0.001 0.021

Hungary 1 0.023 0.000 0.004 0.005
2 0.001 0.005 0.006 0.002

3 0.006 0.008 0.002 0.000

4 0.001 0.003 -0.001 0.001

5 0.010 -0.002 0.003 0.006

6 -0.010 -0.004 0.007 0.001

7 -0.005 0.010 0.003 0.001

8 0.006 -0.006 0.000 0.002

9 0.000 -0.009 0.005 0.006

10 -0.013 -0.005 0.007 -0.001
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Table 10 (Continued)

Country Period Column (a) Column (b)
(s) FUTURES, y) s GDP, y; 145
€1 € €t €

(FUTURES) (GDP) (FUTURES) (GDP)

Ttaly 1 0.000 0.000 -0.003 0.004
2 0.000 0.000 -0.003 0.004

3 0.000 0.000 -0.005 0.004

4 0.000 0.000 -0.004 0.003

5 0.000 0.000 -0.003 0.004

6 0.000 0.000 -0.002 0.003

7 0.000 0.000 -0.001 0.003

8 0.000 0.000 -0.001 0.003

9 0.000 0.000 -0.001 0.002

10 0.000 0.000 0.000 0.001

Japan 1 0.014 0.000 0.001 0.007
2 0.011 -0.002 0.001 0.008

3 0.013 -0.002 0.003 0.009

4 0.009 -0.001 0.003 0.008

5 0.004 -0.001 0.003 0.008

6 0.001 -0.002 0.004 0.006

7 0.003 -0.003 0.004 0.007

8 0.002 -0.002 0.004 0.006

9 0.003 -0.001 0.003 0.003

10 0.003 -0.001 0.002 0.002

Netherlands 1 0.034 0.000 0.001 0.005
2 0.032 0.012 0.002 0.006

3 0.031 0.014 0.002 0.006

4 0.030 0.015 0.003 0.006

5 0.029 0.015 0.004 0.007

6 0.029 0.015 0.005 0.007

7 0.028 0.015 0.005 0.007

8 0.027 0.015 0.006 0.007

9 0.027 0.015 0.006 0.007

10 0.026 0.014 0.007 0.007

New Zealand 1 0.000 0.000 0.003 0.007
2 0.000 0.000 -0.002 0.008

3 0.000 0.000 0.001 0.010

4 0.000 0.000 -0.004 0.008

5 0.000 0.000 0.000 0.006

6 0.000 0.000 -0.001 0.005

7 0.000 0.000 -0.004 0.003

8 0.000 0.000 0.000 0.003

9 0.000 0.000 -0.002 0.003

10 0.000 0.000 0.000 0.004

Norway 1 0.008 0.000 0.001 0.016
2 0.004 0.003 0.000 0.008

3 0.003 0.001 -0.001 0.013

4 0.001 0.002 -0.002 0.010

5 0.001 0.001 -0.002 0.011

6 0.000 0.001 -0.002 0.010

7 0.000 0.001 -0.003 0.011

8 0.000 0.001 -0.003 0.011

9 0.000 0.001 -0.003 0.011

10 0.000 0.001 -0.003 0.011
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Table 10 (Continued)

Country Period Column (a) Column (b)
(s) FUTURES, y s GDP, y; 145
€1 €t €1 €

(FUTURES) (GDP) (FUTURES) (GDP)

Portugal 1 0.005 0.000 -0.004 0.008
2 0.007 -0.003 0.002 0.006

3 0.005 -0.004 0.002 0.006

4 0.004 -0.003 0.003 0.003

5 0.002 -0.002 -0.001 0.001

6 0.003 0.000 -0.003 0.000

7 0.005 -0.002 -0.004 0.002

8 0.004 -0.003 -0.003 0.003

9 0.004 -0.002 -0.002 0.000

10 0.003 -0.001 -0.003 0.001

South Africa 1 0.025 0.000 0.001 0.005
2 0.013 0.002 0.002 0.008

3 0.007 0.004 0.004 0.009

4 0.004 0.005 0.005 0.011

5 0.003 0.005 0.006 0.011

6 0.003 0.005 0.007 0.012

7 0.003 0.006 0.007 0.012

8 0.003 0.006 0.007 0.012

9 0.003 0.006 0.007 0.013

10 0.003 0.006 0.008 0.013

Spain 1 0.002 0.000 0.000 0.011
2 0.001 0.000 -0.001 0.001

3 0.001 0.000 -0.003 0.002

4 0.001 0.000 0.001 0.000

5 0.000 0.000 0.003 0.010

6 0.000 0.000 0.001 0.002

7 0.000 0.000 0.000 0.004

8 0.000 0.000 0.001 0.000

9 0.000 0.000 0.002 0.008

10 0.000 0.000 0.001 0.002

Sweden 1 0.083 0.000 0.002 0.013
2 0.041 0.016 0.004 0.011

3 0.061 0.018 0.002 0.011

4 0.072 0.018 0.002 0.011

5 0.037 0.030 0.003 0.017

6 0.051 0.030 0.003 0.015

7 0.035 0.033 0.002 0.015

8 0.017 0.033 0.001 0.014

9 0.021 0.033 0.001 0.017

10 0.005 0.033 0.001 0.016

Switzerland 1 0.145 0.000 0.000 0.005
2 0.125 -0.014 0.001 0.005

3 0.094 -0.007 0.002 0.005

4 0.067 0.005 0.004 0.005

5 0.049 0.014 0.004 0.004

6 0.039 0.020 0.005 0.004

7 0.035 0.024 0.005 0.004

8 0.034 0.025 0.005 0.004

9 0.034 0.026 0.005 0.004

10 0.035 0.026 0.005 0.004
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Table 10 (Continued)

Country Period Column (a) Column (b)
(s) FUTURES, y s GDP, y; 145
€1 €t €1 €
(FUTURES) (GDP) (FUTURES) (GDP)
United Kingdom 1 0.057 0.000 0.000 0.010
2 0.024 0.020 -0.001 0.007
3 0.028 0.019 -0.001 0.009
4 0.019 0.010 0.002 0.011
5 0.034 0.019 0.000 0.016
6 0.023 0.011 0.000 0.014
7 0.034 0.019 0.001 0.013
8 0.022 0.022 0.002 0.013
9 0.011 0.023 0.000 0.018
10 -0.007 0.018 0.001 0.015
United States 1 0.017 0.000 0.001 0.004
2 0.016 -0.001 0.001 0.006
3 0.016 -0.001 0.002 0.008
4 0.016 0.001 0.003 0.008
5 0.015 0.002 0.003 0.009
6 0.015 0.003 0.003 0.009
7 0.014 0.003 0.003 0.009
8 0.013 0.004 0.003 0.010
9 0.013 0.004 0.003 0.010
10 0.012 0.004 0.003 0.010

Estimates of the impulse-response function analysis are shown. The impulse-response function traces the
effect of a one-time shock to one of the endogenous variables on current and future values of itself and
the other endogenous variables. One standard deviation of one variable’s innovation may affect the other
variable negatively, positively, or both, throughout the period. Impulse-response function analysis shows

the response of an endogenous variable to the changes in errors of the other variables.

FUTURES : Value of futures contracts divided by GDP.
GDP : Logarithm of Real Gross Domestic Product (seasonalized).
€ : Innovation.
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Table 11. Impulse-response function for reverse Cholesky ordering

Country Period Column (a) Column (b)
(s) FUTURES, y 15 GDP, y; 145
€1 € €1 €

(FUTURES) (GDP) (FUTURES) (GDP)

Australia 1 0.005 -0.001 0.000 0.005
2 0.003 -0.002 0.002 0.004

3 0.005 -0.002 0.000 0.002

4 0.006 -0.003 -0.001 0.001

5 0.006 -0.005 -0.001 0.000

6 0.008 -0.004 -0.002 0.001

7 0.011 -0.004 -0.002 0.004

8 0.013 -0.005 -0.001 0.005

9 0.017 -0.006 -0.003 0.004

10 0.021 -0.009 -0.004 0.003

Austria 1 0.000 0.000 0.000 0.009
2 0.000 0.000 -0.003 0.006

3 0.000 0.000 -0.002 0.006

4 0.000 0.000 -0.002 0.004

5 0.000 0.000 -0.002 0.004

6 0.000 0.000 -0.002 0.003

7 0.000 0.000 -0.002 0.003

8 0.000 0.000 -0.001 0.002

9 0.000 0.000 0.000 0.001

10 0.000 0.000 0.000 0.001

Belgium 1 0.000 0.000 0.000 0.013
2 0.000 0.000 -0.004 0.011

3 0.000 0.000 -0.001 0.011

4 0.000 0.000 0.000 0.012

5 0.000 0.000 0.001 0.012

6 0.000 0.000 0.002 0.012

7 0.000 0.000 0.003 0.013

8 0.000 0.000 0.003 0.013

9 0.000 0.000 0.004 0.014

10 0.000 0.000 0.005 0.014

France 1 0.004 -0.004 0.000 0.005
2 0.005 -0.005 0.002 0.001

3 0.003 -0.002 0.001 -0.002

4 0.002 -0.001 0.001 -0.002

5 0.000 0.000 -0.003 0.006

6 -0.002 0.001 -0.002 0.004

7 0.000 0.000 -0.002 0.000

8 -0.001 -0.001 -0.003 -0.001

9 0.001 -0.002 -0.005 0.007

10 0.001 -0.002 -0.001 0.003

Hungary 1 0.018 0.015 0.000 0.006
2 -0.002 0.004 0.003 0.005

3 0.000 0.010 0.002 0.001

4 -0.001 0.004 -0.002 0.000

5 0.009 0.004 -0.001 0.007

6 -0.005 -0.009 0.005 0.005

7 -0.010 0.005 0.002 0.002

8 0.009 -0.001 -0.001 0.001

9 0.005 -0.007 0.000 0.008

10 -0.007 -0.011 0.006 0.004
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Table 11 (Continued)

Country Period Column (a) Column (b)
(s) FUTURES, yj 145 GDP, y, 45
€t €t €1t €t
(FUTURES) (GDP) (FUTURES) (GDP)
Italy 1 0.000 0.000 0.000 0.005
2 0.000 0.000 -0.001 0.005
3 0.000 0.000 -0.002 0.006
4 0.000 0.000 -0.001 0.005
5 0.000 0.000 -0.001 0.005
6 0.000 0.000 0.000 0.003
7 0.000 0.000 0.000 0.003
8 0.000 0.000 0.000 0.003
9 0.000 0.000 0.000 0.003
10 0.000 0.000 0.001 0.001
New Zealand 1 0.000 0.000 0.000 0.007
2 0.000 0.000 -0.005 0.007
3 0.000 0.000 -0.002 0.010
4 0.000 0.000 -0.007 0.006
5 0.000 0.000 -0.003 0.005
6 0.000 0.000 -0.003 0.004
7 0.000 0.000 -0.005 0.001
8 0.000 0.000 -0.001 0.003
9 0.000 0.000 -0.002 0.002
10 0.000 0.000 -0.001 0.004
Portugal 1 0.004 -0.002 0.000 0.008
2 0.005 -0.006 0.004 0.005
3 0.003 -0.005 0.004 0.005
4 0.002 -0.004 0.004 0.002
5 0.001 -0.002 0.000 0.001
6 0.002 -0.001 -0.003 0.002
7 0.003 -0.004 -0.003 0.003
8 0.002 -0.004 -0.002 0.004
9 0.002 -0.004 -0.001 0.001
10 0.002 -0.003 -0.002 0.003
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