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Abstract

The study explores the underpinning interlinkages in the spot and futures mar-
kets across nine Asian advanced and emerging economies, and examines whether 
development status has any impact on the nature and speed of adjustments in the 
information transmission. By applying Panel VECM to the data set from the very 
day futures trading was initiated on the respective exchange till February 2020, the 
results highlight that in the long run, over the entire period, the futures market 
adjusts 69.7% more than the spot market and there is a bidirectional causality in 
the short run. Even in the sub-periods, the same phenomena were observed, and 
in the short run, there was a unidirectional causality from futures to spot during 
the crisis period. An identical trend was observed for country groups in three 
sub-periods. However, in the short run, during the crisis period, a unidirectional 
causality from futures to spot was found in advanced economies, while the op-
posite pattern was found in emerging economies. The paper establishes that the 
spot market dominates the information dissemination process. The results also 
demonstrate that traders prefer liquidity over leverage as their trading venue, the 
existence of potential index arbitrage opportunities, and validate that development 
status has no impact on the information transmission pattern amongst the markets, 
except during turbulent times. The study offers insights to market participants 
to develop their specific trading strategies in these markets at various economic 
stages, thereby increasing their expected returns.
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INTRODUCTION 

The dilemma as to which market, futures or spot, should be consid-
ered to develop trading strategies remains a matter of interest and 
concern among researchers, portfolio managers and academicians. 
Derivatives were instituted to ensure a hedging mechanism and price 
discovery process. Ideally, there should be consistent price co-move-
ment in the derivatives market and its underlying spot market, leading 
to zero arbitrage opportunity. However, several studies demonstrate 
that futures market supersedes the spot market owing to its market 
microstructure, resulting in arbitrage. Hence, traders may choose the 
futures market having the leverage advantage to augment their esti-
mated returns, or traders with capital constraints may exercise them 
as low-margin assets to reserve the effectiveness of trading funds. If 
market participants exhibit such an inclination, it will lead to sig-
nificant divergence in their co-movement resulting in spot market 
making adjustments. Contrary to these aspects, numerous empirical 
studies establish that the futures market makes adjustments to reach 
equilibrium. The extent of price divergence in these markets may vary 
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depending on the economy, the nature of financial markets and the extent of regulatory intervention, 
which eventually leads to a specific trading approach by market participants.

Against this backdrop, the key point is to empirically explore the inherent interrelatedness in the spot 
and futures markets. 

1. LITERATURE REVIEW

Research on information dissemination in the 
futures and its underlying spot market grew sig-
nificantly after the collapse of the Bretton Woods 
System across geographies, asset classes and dif-
ferent time horizons. Information transmission 
hinges on whether new information assimilates 
primarily in spot or futures prices. Efficient mar-
ket theory posits that new information should be 
instantaneously reflected across markets resulting 
in no lagged responses and zero arbitrage profit. 
However, Fleming et al. (1996) advocate that the 
market that provides higher liquidity and low 
trading costs is likely to play a major role in in-
formation share. According to Zou and Pinfold 
(2001), if informed traders have economic induce-
ments to use one market over the other, price dis-
covery in these two markets is expected to emerge. 
Telser (1981) infers that futures markets might be 
deliberated as an impartial forecast of the succes-
sive spot prices. 

Kawaller et al. (1987), Chan (1992), Hasbrouck 
(1995), Fleming et al. (1996), Hasbrouck (2003), 
and Pizzi et al. (1998) examine US equity mar-
kets and conclude that information transmission 
is primarily from the futures to spot market. In 
international equity markets, Lihara et al. (1996), 
Jong et al. (1998), Booth et al. (1999), Ahn et al. 
(2018), and Fassas and Siriopoulos (2019) infer the 
predominance of futures in the information share. 
Min and Najand (1999) examine the Korean mar-
ket and confirm that futures lead the spot mar-
ket. Turkington and Walsh (1999) examine the 
Australian market and observe a bidirectional cau-
sality between the markets. Roope and Zurbruegg 
(2002) studied the Singaporean and Taiwanese 
exchanges and established that Singaporean in-
dex futures contribute more than the Taiwanese 
futures exchange. Chuang (2003) investigates the 
Taiwan Stock Exchange Capitalization Weighted 
Index Futures (TAISEX) and Morgan Stanley 
Capital International Taiwan Index Futures 

(MSCI) and ascertains a strong bilateral causality 
in these markets. Zhong et al. (2004) conclude that 
Mexican futures markets assimilate information 
at a rapid pace. 

Wats and Misra (2008) explore the NSE Futures 
and its underlying from June 12, 2000 to 
December 31, 2007 and twenty-four Nifty stock 
futures and its underlying from November 9, 
2001, which continuously traded until December 
31, 2007. Variance decomposition analysis con-
firms that most of the forecast error variance in 
the futures and spot markets is attributed to fu-
tures market. Even the Hasbrouck information 
share predicates that over 90% of the average in-
formation share emanates from the futures mar-
ket. Schlusche (2009) inspects Index future and 
Exchange Traded Funds of DAX, a German based 
blue chip index. Considering only the transaction 
data from electronic trading markets and apply-
ing linear Vector Error Correction Model, he val-
idates that futures are the price leaders and its ef-
fect is three times more than that of ETF. Choy 
and Zhang (2010) and Chen and Tsai (2017) ob-
serve that in both Hong Kong regular and mini 
and VIX futures markets, the futures market leads 
the spot. Theissen (2012) applies the Hasbrouck 
information share and common factor weights on 
DAX, and discerns that the futures market leads 
the spot. The study infers that futures price lead 
is more prominent in the presence of arbitrage. It 
concludes that when the variation among the fu-
tures and spot markets is high, the later tends to 
adjust to futures market. Lin et al. (2018) observe 
that futures dominate the spot in the US ETFs, al-
though the impact weakens in higher sentiment 
phases as informed traders have lesser inclination 
in leveraging their information edge in the futures 
market. 

The study by Brandt et al. (2007) on US treasury 
markets deduces that financing rates and liquidi-
ty levels influence the magnitude and direction of 
price discovery. They confirm that Repo special-
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ness results in price discovery to originate in the 
futures as transacting in spot is extremely high. 
Kavussanos and Nomikos (2003) analyze the 
freight futures and spot market, BIFFEX and BPI. 
They document that futures prices tend to ascer-
tain information faster than spot prices. Cheung 
and Fung (1997) explore the arrangement of in-
formation flow amongst the Eurodollar spot and 
futures markets and infer a bidirectional causal-
ity between these markets. Entrop et al. (2020) 
examine if market quality, uncertainty, investor 
sentiment and attention, and macroeconomic 
news impact bitcoin’s informational content in 
the futures and spot markets. Considering a da-
ta set of December 2017 to March 2019, they infer 
that excessive information-based bitcoin opinion 
augments the informational role of futures mar-
kets. Shrestha (2014) investigates the energy mar-
kets and conclude that futures dominate the price 
discovery process. Shrestha et al. (2020) examine 
seven agricultural commodities and conclude that 
except for cocoa, futures reacts faster to new in-
formation. The researchers have attributed infor-
mation dissemination from futures and transmit-
ted to the underlying cash market predominantly 
owing to its market microstructure like leverage 
effect, liquidity, lower cost of transactions, availa-
bility of short positions, quick executions and low-
er cost of information.

Thus, the preceding paragraphs illustrate copi-
ous studies, identifying the leading role of the 
future markets. However, there are several stud-
ies like Quan (1992), Wahab and Lashgari (1993), 
Silvapulle and Moosa (1999), Chan and Lien (2002), 
Rajput et al. (2012), Kumar and Chaturvedula 
(2013), Dimpfl et al. (2017), and Karabiyik et al. 
(2018) that ascertain that the cash market serves 
as a dominant market, and futures behave like a 
satellite market. Jacobs (2016) exhibits that the fu-
ture price may deviate from the spot price in the 
price discovery process, signifying the presence of 
mispricing. 

Although there exists extensive literature on in-
formation transmission pattern between futures 
and spot markets covering various asset class-
es, geographies and different times horizons, still 
the results are inconclusive and debatable. Hence, 
the importance of another latest study involving a 
particular asset across a select geography involv-

ing a more extended time period may hardly be 
overstated in view of the ever-evolving nature of 
the information dynamics in these markets. The 
purpose of this study is, first of all, to inspect the 
process of information transmission in the spot 
and futures markets over a period of time and 
sub-periods across developed and emerging econ-
omies in Asia. Thus, establishing which market 
should ideally be considered as a reference point 
by global asset allocators to devise their informed 
strategies to attain their respective objectives like 
hedging and profiting. It further examines wheth-
er there is any shift in the investor structure dur-
ing the sub-periods and explores whether there 
is any variation in the information transmission 
pattern in the developed and emerging economies. 

2. METHODOLOGY

The data considered in this study covers nine ma-
jor stock indices of nine countries such as China, 
Hong Kong, India, Japan, Malaysia, Singapore, 
South Korea, Taiwan, and Thailand. These coun-
tries fall into two categories of advanced and 
emerging and developing economies based on the 
IMF’s World Economic Outlook database classi-
fication as shown in Table A1 (Appendix). Japan 
designated as an advanced nation in Asia was the 
first country to introduce futures trading. Their 
markets are very dynamic and actively traded, as 
they are open even during nights, thereby offer-
ing more opportunities to local and internation-
al traders to adjust to their positions in response 
to varied instantaneous information. Singapore 
has evolved from an emerging country to an ad-
vance state over a period. Its financial markets are 
considered incredibly advance in terms of infra-
structure and product offerings, and this favora-
ble trading environment has led to increased fi-
nancial institution participation. India and China 
are both coined as emerging economies, however, 
the economic set up in both countries differs in 
many ways, as do their financial markets. While 
Indian derivatives markets are older, more inclu-
sive, market oriented and have the mature ecosys-
tem, that of China is relatively new and is further 
liberalizing. These varied and specific attributes 
across economies, market structure, regulatory 
intervention, and regulatory barriers may lead to 
heterogeneity between the spot and future prices 
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movement, subsequently leading to divergence in 
the co-movements of the markets and in the na-
ture and speed of adjustments in these markets 
over different time periods. 

To primarily estimate the impact of country-level 
heterogeneity on market behavior, only the ma-
jor indices of those countries where futures have 
been traded for almost more than a decade are ex-
amined. The longer duration is likely to illustrate 
more reliable results as the markets have improved 
predominantly owing to policy changes, mar-
ket infrastructure, increased investors awareness, 
higher financial literacy and financial inclusion, 
eventually leading to greater market participation 
and higher market depth. Further, the study al-
so captures whether development status has any 
bearing on the co-movements of these markets.

The study considers a sample size comprising of 
daily closing prices of spot and near month in-
dex futures of the nine indices in each of the nine 
countries ranging from 05/09/1988 to 28/02/2020. 
The study period is from the very day futures trad-
ing started in each of these nine indices. Thus, the 
data considered for the study is an unbalanced 
panel data consisting of 59,088 observations. To 
emphasize the likely alterations in the dynam-
ics of the markets and the likely trends over time 
with respect to the Global Final Crisis (GFC), the 
analysis is done for the entire period chosen and 
for three sub-periods within this time period. For 
this study, the segregation of the sub-periods pre-
dominantly emulates (Newell (2010). The litera-
ture normally posits that the estimated beginning 
date of GFC was around July and September 2007, 
and the crisis continued until October 2009. The 
choice of the indices and the time period consid-
ered are based on the following:

1. The focus of the study is Asia, the fastest grow-
ing region of the world. 

2. The interest of the study is in examining and 
comparing the difference in the dynamic rela-
tionship between spot and futures prices from 
the very day the futures trading started on 
that exchange until February 28, 2020, there-
by negating the impact of the global pandemic, 
which became more pronounced globally and 
swept the world from March, 2020. 

3. A sub-period from the very day the futures 
started trading on that respective exchange to 
August 9, 2007 (pre-Global Financial Crisis), 
the second sub-period from August 10, 2007 
to November 31, 2009 (the GFC period), and 
the third duration, post GFC, which extends 
from December 1, 2009 to February 28, 2020, 
are undertaken. The third sub-period is of 
huge relevance as several regulatory reforms 
were taken by the regulatory bodies taking 
cognizance of the loopholes in terms of infor-
mation disclosure, risk containment, techno-
logical upgradation, increased trading hours, 
which happened in the Indian context, in-
creased financial literacy and financial inclu-
sion, giving a new dimension to the markets 
and the trading process.

The data on prices are in US dollars and are ob-
tained from Bloomberg. For this study, the log-
arithmic transformation of prices is considered 
in the econometric analysis. The first differences 
of the logarithmic transformation of the prices 
may be interpreted as market returns (Nicolau & 
Palomba, 2015).

An ideal theoretical no-arbitrage condition be-
tween the spot and futures markets should drive 
investment decisions and should be tying up both 
of the markets in the long run. Since both of these 
markets price stocks, they must both represent 
equal valuation or equal price of the stocks while 
being in equilibrium. However, in the short run, 
there could be factors other than price that may af-
fect these markets, and these factors may to some 
extent disrupt the co-movement between the spot 
and futures prices (Palladini & Portes, 2011). Also, 
all information relevant to pricing of stocks may 
not be entirely revealed in the short-run price dy-
namics in these markets, which advocates the ex-
istence of market inefficiency. 

Thus, this study examines the dynamic relation-
ship between these markets and employs a panel 
vector error correction model (VECM). A VECM 
allows for testing both short-run and long-run 
causality. In the presence of one or more cointe-
grating vectors in a set of variables, VECM is the 
most efficient estimation technique as it adapts to 
short-run variations in parameters and their di-
gressions from long-run equilibrium while yield-
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ing estimates, which are more efficient than that 
obtained from ordinary VAR model (Rajbhandari 
& Zhang, 2017; Andrei & Andrei (2015). In particu-
lar, this study uses a panel VECM as it considers 
a sample of stock exchanges spread across differ-
ent countries in Asia. Panel VECM helps to model 
the existing heterogeneity across these countries 
in terms of the structure of stock exchanges, their 
price movements, their macroeconomic structure, 
regulatory intervention, etc. The use of a panel 
VECM rather than a time series VECM includes 
the usual advantage of panel estimation over time 
series estimation as pointed out by Baltagi (2001).

VECM is a linear representation of a stochastic 
data generation process. For the purpose of this 
study, which proposes to establish the dynamic re-
lationship between the spot and futures markets 
across the indices, both the spot and future pric-
es are considered endogenous and the following 
multivariate panel VECM is considered, which 
supposedly contains more information, more var-
iability and more efficiency than pure time series 
data.
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where Δ is the first difference operator; lnSp and 
lnf represent the logarithmic transformation of 
spot prices and futures prices, respectively; µ

ki
 for 

k = 1,2,3…. are the cross section (exchange/coun-
try in this study) specific fixed effects; α

k
 is the 

coefficient of the error correction term; β
kk,l

 is the 
coefficient corresponding to the l-th lag of the en-
dogenous variables, and ε

k,it
 are the idiosyncratic 

errors.

The first term ECT
it–1

 in equation (1) and (2) and 
as expressed in (3) is referred to as the error cor-
rection term. It represents the error correction 
mechanism through which price advances in spot 
and futures markets to attune in the long run. It 
designates the long-run association between spot 
and future prices and assists as a measure of devi-
ation from equilibrium between ∆lnSp

it
 and ∆ln-

F
it
. The statistical significance and the size of the 

coefficient corresponding to error correction term 
determines the inclination of each endogenous 
variable to converge back to its equilibrium level. 
Thus, this coefficient represents a critical parame-
ter in the assessment of a Vector Error Correction 
Model. The remaining terms in the two equations 
control for lags and additional dynamics in ∆ln-
Sp

it
 and ∆lnF

it
. The ‘β’ coefficients corresponding 

to these terms capture the short-run effects.

The two standard procedures to follow prior to ap-
plying the VECM model to test for the causal re-
lationship between the spot and the futures prices 
are the panel unit root test and the panel cointe-
gration tests. Causality tests are very sensitive to 
the stationarity of the underlying series. Thus, any 
attempt to test causality between variables needs to 
be preceded by tests for stationarity. Accordingly, 
this study begins by conducting a panel unit root 
test for the two variables – spot prices and futures 
prices. The establishment of non-stationarity of 
variables needs to be followed up with the test 
for existence of cointegration between the varia-
bles. The Residual Cointegration test developed by 
Pedroni (1999, 2004), which allows for heteroge-
neity across individual panel members, is used for 
this cointegration test. Pedroni (2004) proposed 
seven different test statistics, which he classified 
as within dimension and between dimensions. 
The null hypothesis for each of these tests is that 
there is no cointegration between the variables in 
the individual panels.

3. RESULTS AND DISCUSSION

Table A2 (Appendix) displays the descriptive sta-
tistics of futures and spot markets for the coun-
tries. The average returns for all countries in the 
sample for both markets are positive, with Korea 
being an exception, and their standard deviation 
is close to 0.5. Additionally, skewness coefficients 
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are negative for both markets, except for China. 
Kurtosis coefficients in all cases are around 2.5.

As discussed in the Methodology section, the empir-
ical analysis begins with the two tests, namely Panel 
Unit Root and Panel cointegration. The results of the 
panel unit root tests reported in Table 1 are based on 
four tests – Levin, Lin, and Chu (LLC), Im, Pesaran, 
and Shin W-stat (IPS), Augmented Dickey Fuller-
Fisher (ADF-Fischer Chi-square), and PP-Fisher 
Chi-square (PP-Fisher). The results of all the four 
unit root tests clearly indicate that both variables 
are non-stationary at level but are stationary at first 
difference. Thus, both spot and futures prices are 
non-stationary and integrated with order 1, thereby 
the conditions for cointegration tests are met. 

Table 1. Panel unit root test 

Source: Based on authors’ calculations.

Panel unit 

root test 

method

lnsp Δlnsp lnf Δlnf

LLC
–0.430 –109.4*** –0.411 –107.4***

(0.33) (0.000) (0.340) (0.000)

IPS
–0.422 –105.7*** –0.604 –106.4***

(0.336) (0.000) (0.273) (0.000)

ADF-Fisher
15.02 1471.8*** 16.14 1433.5***

(0.66) (0.000) (0.583) (0.000)

PP-Fisher
14.85 165.79*** 16.15 165.8***

(0.67) (0.000) (0.58) (0.000)

Note: *** denotes the 1% significance level. P values are in 
parentheses.

The results of the cointegration test with and with-
out trend are reported in Table 2. All tests reject the 
null hypothesis of no cointegration, thereby pro-
viding evidence of the presence of cointegration 
between the futures and spot prices. The null hy-
pothesis is that the variables are not cointegrated.

Table 2. Pedroni cointegration test 

Source: Based on authors’ calculations.

Test Without trend With trend

Within Dimension

Panel v-stat 143.5*** 113.92***

Panel rho-stat –1927.8*** –1664.85***

Panel PP-stat –127.12*** –147.1***

Panel ADF-stat –52.8*** –62.54***

Between Dimension

Group rho-stat –2281.7*** –1882.13***

Group PP-stat –153.7*** –165.7***

Group ADF-stat –69.02*** –79.96***

Note: *** denotes the 1% level of significance.

Once cointegration between the spot and futures 
prices is established, the panel VECM is run to 
examine the causal relationship between the var-
iables. The proposed VECM is as represented in 
equation (1) and (2) in section 3. Running the 
VECM requires the initial determination of the 
optimal VAR lag length (q). This requires mini-
mizing the Akaike Information Criterion (AIC), 
Bayesian Information Criterion, and the Hannan 
Quinn Criterion (HQC) for each bivariate VAR in 
levels. The present study assumes a maximum lag 
value of five. This value corresponds to the work-
week and hence is reasonable for a model involv-
ing daily financial data (Nicolau & Palomba, 2015). 
It is common knowledge that all the informa-
tion criteria may or may not suggest the same lag 
length. When they do suggest the same lag length, 
the corresponding lag is automatically selected. In 
the case where these criteria suggest different lag 
length, the optimal lag length is selected by con-
ducting the Ljung and Box (1978) (Ljung & Box, 
1978) test residuals for autocorrelation (Nicolau 
& Palomba, 2015). For this study, it is conducted 
from order 1 to order 5. In the case of the pres-
ent panel data, all three criteria return the lag 
length of five and, hence, the study proceeds for 
the VECM with an optimal lag length of four (one 
less than the optimal VAR lag length) (Lütkepohl, 
2005).

As per the model specification, the expected sign 
for the adjustment coefficients α

1
 and α

2
 corre-

sponding to ‘ECT’ term in equation (1) and (2) are 
[–, +]. This suggests that both markets contribute 
to error correction. If both of these coefficients 
are statistically significant, it may be inferred that 
there exists substantial price interaction between 
the spot and futures market.

The lead and lag relationship between the two mar-
kets is analyzed based on the significance and sign 
of the coefficients α

1
 and α

2
. A market that leads 

the price discovery will have an ‘alpha’ coefficient, 
which is not statistically significant. For example, 
if only α

1
 is statistically significant and negative as 

expected, then the spot market adjusts to remove 
pricing errors and price discovery happens first in 
the futures market. Alternatively, if only α

2
 is sig-

nificant and with the expected positive sign, the 
market for futures does the adjustment and the 
spot market is quicker in reflecting price changes. 
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If these two coefficients are substantial with the 
expected signs, then the relative magnitude of the 
adjustment coefficients establishes the prominence 
of each market in the price innovation. Following 
the literature data of Palladini and Portes (2011) 
and Ammer and Cai (2011), each market’s contri-
bution to price discovery is estimated by the ratio 
of the speed of adjustment (α

2
/(α

2
–α

1
)). This ratio 

is between 0 and 1. A value closer to 1 implies that 
the spot market has a greater contribution to price 
discovery as compared to that by futures market, 
while in the case of relatively greater contribution 
by futures market the value is closer to 0. Cases 
with value around ½ fail to provide clear evidence 
on the lead lag relationship between the markets 
and both markets are said to contribute to price 
innovation.

The results of the panel VECM are presented in 
Table 3. Table 3 also reports the results of the Wald 
test, which is applied to check the short-run dy-
namics of the spot and futures markets. 

The study further extends to examine if the Global 
Financial Crisis brought about any change in the 
nature of the long-run and short-run association 
between spot and futures prices. For this, the en-
tire sample period is divided into three different 
sub-periods: 

1. Pre-GFC period – from the very day futures 
started trading on the respective stock ex-
change to August 9, 2007;

2. GFC period – August 10, 2007 to November 
31, 2009;

3. Post-GFC period – from December 1, 2009 to 
February 28, 2020.

After the usual procedures of conducting panel 
unit root tests, panel cointegration tests, the price 
variables in each of these periods are found to ex-
hibit the same non-stationarity property and coin-
tegrating relations as in the earlier entire sample 

Table 3. Panel VECM results

Source: Based on author’s calculations.

Independent 

variable

Dependent variable Ratio of speed of adjustment Verdict on pattern of adjustment to 
equilibrium and price discoveryΔlnSp Δlnf (α

2
/(α

2
–α

1
))

ΔlnSp – 243.06*** – –

Δlnf 225.2*** – – –

ECT(–1)
–0.0296*** 0.068***

0.068/(0.068+0.0296) = 0.697
Both markets adjust but the spot market 

contributes more to price discovery(0.001) (0.000)

Note: *** and * denote 1% and 10% significance levels, respectively. The values in parentheses are the corresponding standard 
errors.

Table 4. VECM results for sub-periods 

Source: Based on author’s calculations.

Period
Independent 

variable

Dependent variable
Ratio of speed of 

adjustment
Verdict on pattern 
of adjustment to 

equilibrium and price 

discovery
ΔlnSp Δlnf (α

2
/(α

2
–α

1
))

Pre-GFC

ΔlnSp – 188.6***
0.054/(0.054+0.034) 

= 0.61

Both markets adjust but the 

spot market contributes 

more to price discovery

Δlnf 162.03*** –

ECT(-1) –0.034***(0.012) 0.054*** (0.013)

GFC

ΔlnSp – 4.75 

–-

The market for futures 
adjusts and the spot market 

leads the price discovery

Δlnf 19.16*** –

ECT(-1) 0.027 (0.05) 0.196*** (0.003)

Post- GFC

ΔlnSp – 49.3*** 

–

The market for futures 
adjusts and the spot market 

leads the price discovery

Δlnf 32.85*** –

ECT(-1) –0.027 (0.02) 0.131*** (0.02)

Note: *** and * denote 1% and 10% significance levels, respectively. The values in parentheses are the corresponding standard 
errors.
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model. Thus, once again, VECM is run, but this 
time there are three VECMs run for each of the 
sub-periods mentioned. An optimal lag length of 
four was used for the same reason as before. Table 
4 summarizes the findings of these models.

To further explore whether the development sta-
tus of economies had any bearing on the nature 
of the interaction between the spot and futures 
markets during the pre-crisis, post-crisis and cri-
sis periods, three more sets of VECM models are 
run for each of the two sets of countries, for three 
sub-periods. Table 5 shows the trends in these two 
diverse sets of countries. 

It is evident from Table 3 that adjustment coeffi-
cients or coefficients corresponding to the Error 
Correction Term (ECT (–1)) in both the spot and 
futures market equations have the expected sign 
and are statistically significant. This implies that 
both markets contribute to price discovery and 
when disequilibrium arises among markets then 
both markets adjust to restore equilibrium in the 
long run. The speed of adjustment by the futures 

market as indicated by the error correction coeffi-
cient is 6.8 per cent per day, while that of the spot 
market is 2.96 per cent per day. These respective 
speeds of adjustment by each market yield a val-
ue of 0.697 as the ratio of the speed of adjustment 
calculated in column 4 of Table 3. This insinuates 
that the futures market adjusts more than does the 
spot market. Hence, price discovery is a two-way 
pattern, but predominantly it is directed by the 
spot market. Hence, the spot market contributes 
more to price innovation than does the market 
for futures. Chi-Square test values and the corre-
sponding p values reported in Table 3 establish the 
existence of bidirectional causality among these 
markets in the short run.

Table 4 demonstrates that the estimates of the ad-
justment coefficients in both the spot and futures 
markets in the Pre-Crisis period are statistically 
significant with the expected set of signs. Thus, 
price adjustment is done by both markets but is 
overall directed by the spot market and adjusted 
more (at the rate of 5.4 per cent per day) by the 
futures market. This is similar to the dynamics 

Table 5. VECM results for country groups in pre-GFC, GFC and post-GFC periods

Source: Based on author’s calculations.

Country group
Independent 

variable

Dependent variable
Ratio of speed of 

adjustment
Verdict on pattern of 

adjustment to equilibrium 
and price discoveryΔlnSp Δlnf (α

2
/(α

2
–α

1
))

Pre-GFC

Advanced

ΔlnSp – 112.7***

–

The market for futures adjusts 
and the spot market leads the 

price discovery

Δlnf 107.1*** –

ECT (–1) –0.16 (0.013) 0.058***(0.014)

Emerging and 

developing 

ΔlnSp – 162.2***
0.089/(0.089+0.065) 

= 0.58

Both markets adjust but the 

spot market contributes more 

to price discovery

Δlnf 68.6*** –

ECT (–1) –0.065***(0.017) 0.089***(0.019)

During GFC

Advanced

ΔlnSp – 6.45 – The market for futures adjusts 
and the spot market leads the 

price discovery

Δlnf 18.39*** – –

ECT (–1) 0.017 (0.08) 0.209** (0.08) –

Emerging and 

developing 

ΔlnSp – 9.29* 

–

The market for futures adjusts 
and the spot market leads the 

price discovery

Δlnf 3.29 –

ECT (–1) 0.043 (0.08) 0.226** (0.226)

Post-GFC

Advanced

ΔlnSp – 4.42
0.117/

(0.117–0.07)=0.63

Both markets adjust but the 

spot market contributes more 

to price discovery

Δlnf 42.4*** –

ECT (–1) –0.07**(0.036) 0.117***(0.036)

Emerging and 

developing 

ΔlnSp – 93.4***

–

The market for futures adjusts 
and the spot market leads the 

price discovery

Δlnf 7.5 –

ECT (–1) –0.015(0.02) 0.133***(0.025)

Note: *** and * denote 1% and 10% levels of significance, respectively. The values in parentheses are the corresponding 
standard errors.
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observed in the earlier model covering all peri-
ods. During the Post-GFC period, the estimates 
of the adjustment terms have the expected signs, 
but while α

2
 in the futures equation is significant, 

α
1
 in the spot market equation is not statistical-

ly significant, meaning that in this period, price 
innovation is entirely led by the spot market, and 
the futures market adjusts with a speed of 13.1 per 
cent per day. 

During the GFC period, the spot market leads the 
price innovation process and the futures market 
adjusts, and there is no price interaction between 
the markets. However, in this period, the coeffi-
cient of α

1
 is positive, indicating that instead of 

correcting the disequilibrium, the spot market 
movements increase the disequilibrium. However, 
the error correcting effect of the futures market is 
way higher and hence the overall market is drawn 
back to equilibrium. Comparison of the speed of 
adjustment in the futures market across the three 
different period shows that the crisis results in 
considerable alteration of the effectiveness of the 
futures market in removing errors and restoring 
equilibrium. While in the pre-crisis period, the 
speed is 5.4 per cent, that in the crisis and post-cri-
sis period rises to 19.6 per cent and 13.1 per cent, 
respectively. This behavior could be attributed to 
the increased preferences for stock trading over 
futures trading during the crisis period as the later 
exhibits higher volatility.

Wald test results, as demonstrated by the value 
and significance of the chi-square test statistic 
reported in Table 4, show that there is short-run 
bidirectional causality between spot and future 
prices during both the Pre-GFC and Post-GFC pe-
riods. However, during the GFC period, there is a 
unidirectional information flow from the futures 
market to the spot market.

Table 5 shows that there is no specific pattern that 
can sum up the average impact of the development 
status as far as long-run adjustment is concerned. 

As in the earlier exercises involving all periods 
and three sub-periods for entire set of countries, 
in this case too, one pattern, which is consistently 
observed among both country groups and across 
all sub-periods, is that the spot market leads the 
price discovery, while the futures market adjusts. 
And as before, the spot market movements dur-
ing the GFC period in both country groups add to 
the disequilibrium. But the strength of the error 
correction by the futures market helps to draw the 
system back towards equilibrium. Thus, as the re-
sults are invariably the same across these groups 
of countries, it can be concurred that the parame-
ters distinguishing the development status do not 
have any bearing on the information spillover in 
these markets.

However, the development status of the countries 
does change in the short-run dynamics between 
the markets during the crisis period. While the 
advanced countries exhibit short-run unidirec-
tional causality from the futures market to the 
spot market, in the case of developing economies, 
the direction of the information flow is reversed 
i.e., from the spot market to the futures market. 
The trend observed in advanced countries may be 
owing to the premise that the traders are able to 
gauge market sentiments more precisely owing 
to superior market quality and grabbing the ad-
vantage of the leverage effect, they consider tak-
ing more positions in the futures market, which 
eventually leads to higher market depth and better 
price discovery. The contrary situation observed 
in emerging markets may be ascribed to informed 
investors abstaining from taking positions in the 
futures market due to apprehension of higher vol-
atility, which is usually experienced in times of un-
certainty leading to lower market depth, eventual-
ly leading to complete erosion of their investments. 
Another reason may be attributed to the fact that 
market participants in developing economies are 
more risk averse, primarily due to lower amount 
of personal disposable income as compared to 
their counterparts in advanced economies.

CONCLUSION

The paper evaluates the information transmission between the futures and spot markets for nine major 
indices of nine advanced and emerging countries in Asia. The results for the entire sample period advo-
cate that the spot market contributes more to price innovation. In the short run, a bidirectional causality 
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is perceived. In the sub-periods, in the long run, identical occurrences were apparent, while in the short 
run, for both pre-GFC and post-GFC, a bidirectional causality subsists. However, in the crisis period, 
there runs a unidirectional causality from the futures market to the spot market. Plausible reasons why 
the spot market dominates the informational role may be due to excessive liquidity and high market 
depth in the spot market as compared to futures. Also, unlike the US where there are numerous spot 
markets and multiple derivatives markets, in Asia there are several spot markets, but there can only be 
one primary derivatives market, which may be a pertinent factor for the spot market leading the informa-
tion dissemination. Moreover, informed traders are impetuous of speedy execution of large orders, which 
may not subsist in the futures market leading to the preferred choice of trading venue being the spot 
market. This phenomenon may also be attributed to more informed market participants taking larger po-
sitions in the spot market as compared to futures, which are more volatile and possess higher downside 
risk. The paper validates that in major Asian bourses, traders choose liquidity over leverage benefit and 
higher volatility. The study also highlights that the development status and the dynamics distinguishing 
the development status of countries has no particular bearing on the nature of interaction between the 
markets, except during the crisis period wherein a unidirectional causality from futures to spot in ad-
vance economies was observed and a contrary approach was witnessed in the emerging economies. 

The paper adds a new dimension to the literature as the study captures the major indices in the Asian re-
gion, which is a considerable segment of Asian futures trading. The significant takeaway of this study is 
that global asset allocators may incorporate the spot market movements when developing their respec-
tive trading strategies to increase expected returns. The study also predicates the existence of index arbi-
trage opportunities in the developed and emerging economies of Asia. It empirically demonstrates that 
during the crisis period, market participants of advanced and developing nations may be more cautious 
while considering markets for investment decisions. Policy makers can develop strategies to integrate 
markets in order to increase market participation, which will eventually lead to more financial inclusion.
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APPENDIX A

Table A1. List of indices considered for panel analysis

Source: http://www.imf.org./external/pubs/ft/weo/2020/01/weodata/groups.htm 

Sl. No. Country Symbol Index
Futures Start 

Date

Category Emerging and Developing 

or Advanced Economy

1 Hong Kong HSI Hong Kong Hang Seng Index 4/1/1992 Advanced 

2 Japan NKY NIKKEI 225 9/5/1988 Advanced

3 Singapore STI Straits Times Index 6/28/2000 Advanced

4 South Korea KOSPI2
Korea Stock Exchange KOSPI 

200 Index
5/3/1996 Advanced

5 Taiwan TWSE
Taiwan Stock Exchange 

Weighted Index
7/21/1998 Advanced

6 China SHSZ300
Shanghai Shenzhen CSI 300 

Index
4/16/2010 Emerging and Developing 

7 India NIFTY NSE Nifty 50 Index 6/12/2000 Emerging and Developing 

8 Malaysia FBMKLCI FTSE Bursa Malaysia KLCI Index 12/15/1995 Emerging and Developing 

9 Thailand SET50 Stock Exchange of Thailand 4/28/2006 Emerging and Developing 

The country classification is based on the IMF, World Economic Outlook, which splits the world 
into two main clusters: advanced economies and emerging and developing economies. “The dis-
tinguishing parameters between advanced and emerging and developing economies as defined by 
IMF are as follows:

• GDP.
• Inflation.
• GDP per capita in purchasing power parity terms.
• Fiscal data.
• Unemployment rates and employment growth.
• External sector statistics like Balance of Payments. 
• Foreign trade volumes and prices.”

Table A2. Summary statistics of return rates of futures and spot prices

Source: Based on authors’ calculation.

Statistics China Hong Kong Japan India Korea Malaysia Singapore Taiwan Thailand

Spot
Mean 6.166 7.613 4.965 4.363 –1.975 5.760 7.456 5.461 3.142

Maximum 6.760 8.353 5.610 5.164 –1.154 6.396 7.935 6.01 3.653

Minimum 5.814 6.466 4.146 2.879 –3.87 4.188 6.508 4.602 2.014

Std. Dev. 0.189 0.421 0.293 0.663 0.618 0.437 0.398 0.289 0.382

Skewness 0.248 –0.383 –0.307 –0.841 –0.781 –0.559 –0.785 –0.522 –0.882

Kurtosis 2.603 2.181 2.562 2.313 2.608 2.341 2.176 2.568 2.89

Futures

Mean 6.164 7.612 4.996 4.363 –1.974 5.759 7.47 5.459 3.142

Maximum 6.758 8.353 5.633 5.165 –1.151 6.394 7.933 6.10 3.653

Minimum 5.815 6.481 4.149 2.88 –3.922 4.234 6.534 4.596 1.994

Std. Dev. 0.188 0.421 0.295 0.664 0.621 0.436 0.392 0.290 0.384

Skewness 0.264 –0.387 –0.296 –0.839 –0.796 –0.550 –0.795 –0.535 –0.894

Kurtosis 2.672 2.191 2.556 2.309 2.662 2.325 2.192 2.599 2.943
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