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Abstract: -Different investor types on Taiwan’s index futures market respond differently to futures prices. We
find the trading volumes of different investors in the index futures market affect futures returns through
information. The impact on index futures returns in the current period is small, showing the ability of foreign
institutional investors to quickly respond to negative news and obtain information advantages. Further, from the
MSE and QLIKE loss functions, individual investors use EGARCH(1,1), domestic institutional investors
TGARCH(1,1), and foreign institutional investors GARCH(1,1). Further, the imbalance of buy and sell orders
is suitable for the fluctuation of futures returns using EGARCH(1,1)..
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1 Introduction
Regarding, the relationship between investors’
information on the market and asset prices, if the
market is fully efficient, the information will be
immediately reflected in asset prices. Therefore, it is
difficult for investors’ information to cause
significant price fluctuations [4, 20]. Conversely,
when the market is not fully efficient, the
information held by investors will affect asset prices
[16, 26]. Extant studies observed significant
correlations between trading activity and price
changes [8, 18].

Therefore, investment transactions will have
a fluctuation impact on asset prices. The
question is what is the information that causes
such asset price fluctuations. Past researches
observed the constituent factors of asset price
fluctuations come from market transaction
openness [5, 7, 11, 23, 25]. The degrees of
information held by investors in the market are
different, which affects the volatility of asset
prices. Therefore, this article analyzes the
volatile nature of asset prices to Dbetter
understand the information conditions that
different investors have. For instance, [17]
pointed out that in the practice of futures
trading, rational investors  (fundamental
monitors) may not be able to react immediately
through trading due to factors such as the cost
of information acquisition, ability to resolve
information, restrictions on trading positions,
and restrictions on capital resources for futures-

ISSN: 2367-8925

527

related information, that is, futures prices often
respond to information inadequately, causing
prices to show a positively correlation.
Appropriate positive  feedback helps
information be quickly incorporated into the
price, so it can reduce the positive effect of
future prices.

The information holding conditions of
different investors are discussed by analyzing
the relationship between investors’ activities
and asset price fluctuations by [3, 6, 18, 23, 24],
among others. [24] used the information and
liquidity hypotheses to explain the price
fluctuations generated by trading activities and
judged investors by the continuity of these
fluctuations. [24] distinguished investor's
information holding conditions as information
advantages, being only affected by market
liquidity; the former investors were found to
satisfy the information hypothesis and the latter
follow the liquidity hypothesis.

To fully capture the informational nature of
assets, this study considers the longest trading
history and the earliest open investment targets of
different investors (domestic and foreign) on the
Taiwan Stock Index Futures. [8, 15, 19, 24] found
that futures transactions of the same underlying
asset are more informative than other transactions.
Additionally, this study uses the overall market
price changes to reflect the market development
information because overall market information is
usually public and can be obtained by every
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investor. Therefore, for specific investors, whether
they have an information advantage in the index
futures market can be used for analysis. In view of
this, this study analyzes the impact of the
transactions of three different types of investors
(i.e., foreign institutional, domestic institutional, and
individual investors) on futures prices in the Taiwan
index futures market to observe the different
investors' trading information content and whether
certain investor types of investors can have an
information advantage. To this end, we use [24]’s
model and hypotheses. The use of investors’ buying,
selling, and buying and selling order imbalances as
proxy variables for trading activities and the
fluctuations of real-time index futures prices of
different types of investors' trading activities clarify
whether the various types of investors have liquidity
in the futures market.

Various empirical models on the effects of
investor information on asset price fluctuations have
been used in the literature. For example, [1] used the
simple generalized autoregressive conditional
heteroskedasticity (GARCH) (1,1) to describe the
fluctuation of asset prices affected by information.
Antoniou, Koutmos, and Pericli (2005) captured the
heterogeneity of information holding with a non-
contrast GARCH model. [10] tested the effects of
GARCH, threshold GARCH (TGARCH), and
random walk (RW) models on asset price volatility
using asset data for Germany, the Netherlands,
Spain, Italy, and Sweden. Therefore, this paper not
only evaluates the impact of the information
conditions of different investors on the fluctuation
of asset prices, but also the performance of the
various empirical models regarding the fluctuations
in the prices of different products through loss
functions.

Further, [21] explored the dynamic effects of
major stock price returns in the United States. Based
on the traditional symmetric GARCH and volatility
symmetric TGARCH models, their predictive
capabilities for volatility were proven. The
traditional symmetric GARCH model also shows
that stock price returns have volatility (symmetry),
that is, bad news can cause large fluctuations in the
market. [9] used a volatility index (VIX), a Nasdag
100 index, and an ETF to study the implicit
volatility in time series. A main model and an intra-
day return volatility model were used to predict the
volatility of returns. The results showed that the
volatility model can reliably predict volatility, and
the TGARCH model is superior to the GARCH
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model, which implies that the return volatility of the
ETF is asymmetric. Disperse its non-systematic risk,
the  GARCH model uses non-systematic risk
information, meaning that predicting volatility is
worse than using implied volatility, which holds for
out-of-sample prediction performance.

[12] compared the prediction performance of the
linear GARCH(1,1) with the nonlinear exponential
GARCH (EGARCH)(1,1) model using the monthly
returns of seven developing Chinese stock markets.
The results show the estimations of GARCH(1,1)
are better than those of EGARCH(1,1). Gonzalez-
Rivera, Lee, and Mishra (2004) compared the stock
return volatility predicted by various models
through a loss function, and found EGARCH(1,1)
has the best performance, with the performance of
each model varying depending on the loss function.

Our empirical results show that the information
hypothesis holds for individual investors because in
the index futures market, the main source of
information for investors is public information. That
is, the information advantage of an investor should
be based on the ability to quickly respond to or
interpret information. Conversely, the trading
behaviors of domestic and foreign institutional
investors support the liquidity hypothesis but the
test results under the different empirical models are
inconsistent. This means that the characteristics of
the transaction information of individual investors
are unstable and have high noise. However,
GARCH(1,1), TGARCH(1,1), and EGARCH(1,1)
are used to estimate the impact of different
investors' trading behaviors on the fluctuation of
returns on the Taiwan Index futures. The futures
buy and sell orders of different investors affect the
futures return rate. Under the loss function,
individual investors should use EGARCH(1,1),
institutional investors TGARCH(1,1), and foreign
institutional investors GARCH(1,1). Regardless of
investor type, the imbalance of buy and sell orders is
suitable for the fluctuation of futures returns, which
makes the use EGARCH(1,1) preferable.

The remainder of the paper is organized as
follows. Section 2 presents the research method and
section 3 the data; further, section 4 summarizes the
empirical results, and section 5 concludes the
article.

2 Method

2.1 Return Volatility Estimation Model
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According to the three investor types in the multi-
party and short-term Taiwan stock futures
transaction data and the application of [24] to
estimate the return of Taiwan stock futures for
empirical analysis, we analyze the different types of
investors' trading activities. The impact of index
futures returns is used to clarify whether the various
types of investors only provide liquidity in the
futures market or are information investors. The
investor's buy and sell order imbalance trading
volume model is set as follows:

Eit =Bt — Sity 1)
where E;, iSi’s type of investor's order imbalance in
t, that is, the difference between multi-party and
short-term transaction volumes. B;, is i’s type of
investor's purchase order volume in ¢t and s;, is i
type of investor's sell order volume in ¢t. The i type
of investor can be a foreign or domestic institutional
investor or an individual investor.

The calculation of the return on Taiwan stock
index futures considers the return on the futures
holding period, defined as follows:

R; =100 X (InP, — InP;_,), )
where P, represents the futures closing price at time
t, thereby capturing futures return r, at time ¢.

According to [24], the regression equation for
the relationship between the multi-party and short-
term transactions of different investors on the
futures return rate has the retrospective time
controlled to 4 lag periods:

Ry = ap + AoBi¢ + Ltoi AcBiro1 + Lioi MeSic-1 + €ies
where ¢;, is the residual value.

In the regression of the effect of the order
imbalance on the futures return rate, we use the
method of [20] to measure the loss of the purchase
order of the i type of investor in the t period and
assume the E;, normalization, that is, £;, is divides it
by the absolute value of the average E;,/|E,;|. The
equation is:

®)

Re = a¢ +VoEie + Xtca VeEir1 + Mg 4
where g, . is the residual value.

Assume all the information in the previous
period is expressed Q;.and is considered; then, the
residuals of equations (3) and (4) will satisfy:

&i,¢e|Q; e ~N(0, a¢), (5)

Ki,e|Qie~N(0,ve). (6)
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Based on the above model, we construct the following
futures return volatility estimation model.

2.1.1 GARCH model

The GARCH model could express (5) and (6) as:
Utz = Wo +Zl}=1 ajgt,?—j +Z§‘,=1Bjat2—j! (7)
VE=wo + Z?:l aj“?—j + 25-,:1 ﬂjvtz—ja (8)
where w,, a;, and g; are unknown vectors and p and
q are the steps of the GARCH model process. [2]
has suggested that process orders p and ¢ be reduced
to 1 to form GARCH(1,1):

02 = w+ae’, + o,

©)

vi=w+api g +pvi. (10)
2.1.2 TGARCH model
Many financial studies have empirically pointed out
that good and bad news in the market have a
symmetric impact on the return of financing assets,
which is also referred to as the leverage effect. It
refers to "the direction of the asset's price change is
not symmetrical to its fluctuations." For example,
when the price of an asset fell in the previous
period, the return of the previous period was
negative. By increasing the risk of holding the asset,
[11] proposed the TGARCH model, which
distinguishes the previous market information from
positive and negative and includes both into the
model at the same time. To determine whether it has
a symmetry effect and using virtual variables to
capture the different effects of good and bad news,
we increase the impact of bad news to fully capture
the asymmetric fluctuations caused by the positive
and negative impacts. This method is widely used to
capture the uncertainty of market volatility, being
expressed as follows:
life_1<0
0if g, =0
11)

of =w+ (a+yde_y)ely + Bofq,de_q1 = {

1if pe-1 <0
0if py 20
(12)
where the good news, &,_; = 0(u,_, = 0), or bad news,
£-1<0 (pey <0), in the previous period have
different effects on the current condition change,
c2(v?). For good news, s2(v?) has the impact from
the previous period's variation; for, o?(v?) has impact
(a +yde_)er, ((@+yde_Dp?-,) in addition to the
previous period's variation, which means negative

Vi =w+ (@+ydeDui_q + Pviq,deg = {
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news have a greater impact. If y > 0, bad news from
the previous period will have a greater impact in the
current period than the good news in the previous
period, and when y is not significantly different
from 0, the volatility asymmetric effect does not
exist.

2.1.3 EGARCH model

Although the GARCH model has a better adaptation
effect for the volatility of financial assets, according
to the market, futures returns often have a leverage
effect, which means that when futures returns are
negatively affected, they will have a greater impact
than otherwise. For volatility, which also means that
futures returns are not symmetrical, the GARCH
model cannot explain this characteristic. [22]
proposed the asymmetric EGARCH model on the
basis of the GARCH model, changing its conditions
to take a natural confrontation to avoid negative
volatility and assumed that the impact of previous
market information on volatility was increasing:

A|Ep_q1|+VE
0.t2:w+ |1:1|2 t—1
Ot-1

+ Bo-tz—la (13)

alpe [ty
2

L +pviy. (14)
If y equals 0, there is asymmetry, and when y is
significantly less than O and the previous period
includes negative news, the fluctuation of the
conditional variation is relatively higher than in a
previous period with positive news. As such, y can
be regarded as a previous news asymmetry measure
of the fluctuation of the current period of variation.

vVZ=w+

2.2 Performance Evaluation Criteria for
Futures Volatility Forecast

To measure the performance of different investors
regarding futures returns fluctuations, this study sets
the following loss function:
&4

— L2
Lj = Ui,j

(15)
where 67 is the estimated value of the i investor
type’s futures return residual variability in the j
model and o7 is the actual residual variability
estimated value which is estimated in the j model.
The difference between the two is the loss function.

MSE and QLIKE are used as the evaluation criteria for

the estimated performance of the model,
respectively being defined as follows:
MSE = <3N, (0% — 6%)?, (16)

ISSN: 2367-8925

International Journal of Economics and Management Systems

http://www.iaras.org/iaras/journals/ijems

1 ~ P
QLIKE = - ¥¥_,(In(6%) + 0f678) - (17)

3 Date

Statistics

This research uses Taiwan's weighted stock price
index and three major corporate transactions from
July 1, 2010 to July 10, 2019 for a total of 2,226
trading day observations. The transaction data were
obtained from the Taiwan Economic Journal (TEJ).

This study distinguishes investors’ trading
activities based on investor accounts, including
foreign institutional, domestic institutional, and
individual investors. Specifically, it determines the
impacts of the three types of investors in the Taiwan
index futures market on the imbalances in buy and
sell orders of index futures returns and the
information they have.

Table 1 shows the average daily trading volumes
and market shares of the different types of investors.
The main investors in the Taiwan futures market are
foreign institutional investors, with transaction
ratios of 58.69% and 56.44%, respectively. Overall,
the imbalance in the purchase and sale orders of
foreign institutional investors is the smallest among
the three types of investors.

Sources and Descriptive

Table 1. Descriptive statistics of transaction
volumes for different investor types.

Domestic
institutional
investors
Market
share

Foreign institutional

Total H
investors

Individual investors

Market
share

Market

Position  Position Position Position
share

Purchase 107485 43133 40.13% 1272 1.18% 63080 58.69%

Sell 102539 43390 42.32% 1275 1.24% 57875 56.44%

Total
transactio
n volume
Order
imbalance

210024 86523 41.20% 2547 1.21% 120955  57.59%

4.97% -0.24% -0.61% -0.16%

530

The data are from July 1, 2010 to July 10, 2019. The buy order
value is the average of the daily sum of the multiple positions of
the individual types of investors, sell order is the average of the
daily sum of the short positions of the individual types of
investors, total transaction volume is the average of the total
daily sum of the buy and sell orders, and the buy and sell order
imbalance is the buy order after subtracting the daily average of
the sell order divided by the total transaction volume; the
number of contracts is the number of contracts traded and the
market share is the percentage of individual types of investor's
transactions to the total market transactions. The purchase order
imbalance.

To confirm whether the variables have a steady

state, this paper uses two the augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP) tests. The
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results are shown in Table 2. Most of Taiwan’s
index futures trading behaviors and rates of return
variables used in this paper are significant, rejecting
a unit root null hypothesis. The research variables
used in this paper thus do not have unit roots.

Table 2. Unit root tests.

Variable ADF PP

Individualinvestors’
purchase position
Individual investors” sell

-6.952(0.000)*** -33.838(0.000)***
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positive and significant effect on futures returns,
while the number of sell orders has a negative and
significant effect on futures returns. That is, the
current buying or selling order transaction behavior
will affect futures returns.

Table 3. GARCH(1,1) results for the effect of the
number of buy and sell orders on the futures returns
of different investor types.

position -6.897(0.000)*** -34.712(0.000)*** Individual investors Domestic intstitutional Foreign insttitutional
!ndividual investors” order -45.040(0.000)*** -45.029(0.000)*** Investors Investors
imbalance i ) i ) coefficient  tvalue coefficient  tvalue coefficient  tvalue
Domestic institutional
Cons. 13.521 2.845** 5.884 3.746*** 20.125 8.793***

- 3 _ * B e
;)';V:nﬁf;s purchase 2.880(0.048) 21.337(0.000) B,  0.008 26.845%% 0,072 41.643** 0,007 37.441%%

o et B; 0.001 0.252 -0.014 -5.717F** 0.004 15.515***
Domestic institutional -1
investors” sell position -2.680(0.077) -21.633(0.000)*** Sie  -0.009 -31.393*** 0,073 -41.823%** 0,008 -44,589%+*
Domestic institutional } . } . Sieo1 0.001 1.011 0.013 5.550*** -0.003 -13.290***
investors’ order imbalance 27.662(0.000) 41.063(0.000) Variation equation(o? = w + ae? , + fot,,)
Foreign institutional [ 153.164 6.552%** 98.348 5.737*** 77.531 4.787***
investors’ purchase -4.180(0.000)*** -13.589(0.000)*** a 0.114 13.928***  0.076 12.266***  0.058 9.236%**
P05|t_|0n_ o B 0.870 93.783*** 0.908 104.754***  0.928 118.602***
Foreign institutional -4.282(0.001)** -13.865(0.000)*** Adj.

investors” sell position
Foreign institutional
investors” order imbalance

-3.852(0.003)** -58.015(0.000)***

Taiwan stock index futures

-47.523(0.000)***
returns

-47.545(0.000)***

The numbers between parentheses are p-values; *** represents
significance below 0.1%, ** from 0.1% to 1%, and * from 1%
to 5%.

4 Empirical Results
The information holding characteristics of different
investors are described by the information and
liquidity hypotheses of [24]. Based on the former
hypothesis, if investors can quickly respond to
public information or have private information, they
have an information advantage, and the number of
buy orders, sell orders, or buy and sell order
imbalances will produce constant returns on index
futures. The liquidity hypothesis states that, when an
investor's current and backward trading orders have
a reverse relationship, that trading period has a
temporary impact on futures returns fluctuations.
We use the GARCH(1,1), TGARCH(1,1), and
EGARCH(1,1) models to verify the impact of
different investor trading behaviors on the
fluctuation of index futures returns and evaluate the
characteristics of the information held by each
investor type.

4.1  GARCH(1,1) Results

The top half of Table 3 shows the results of the
current and delayed futures buy and sell orders on
the rate of return and the bottom half shows the
results using GARCH(1,1). The futures return rate is
subject to fluctuations in the number of buy and sell
orders. Regardless of the type of investor, the
number of buy orders in the current period has a
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R? 9.218% 23.684% 35.776%
Obs. 2226 2226 2226

*, ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

The buying and selling orders of different
investors in the lagging period, the number of
lagging buying and selling orders of domestic
institutional investors and foreign institutional
investors, and the current rate of return on futures
are mostly significant, which support the liquidity
hypothesis. This means that domestic institutional
and foreign institutional investors are more likely to
place orders due to liquidity and speculative factors;
however, the coefficient of the lagging period of
individual investors is not significant, meaning the
current price impact will not be deferred. This is in
line with the expectations of the information
hypothesis, meaning that the response of individual
investors to market information has a constant
impact on market returns. GARCH(1,1) measures
the futures rate of return as a result of fluctuations in
the number of buy and sell orders. The results in the
lower part of Table 3 show that the coefficients have
significant and positive effects, meaning the number
of buy and sell orders and the fluctuation of the
futures return rate of the current period will be
affected by past information regardless of the type
of investor.

The estimated results of the impact of different
types of investors' futures order imbalances on the
rate of return are shown in the upper part of Table 4.
Under GARCH(1,1), the fluctuations in the futures
returns of the different types of investors are
affected by order imbalances. The higher the
imbalance in the current purchase and sale orders of
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all investors, the greater the impact on the market
price is. The results of the lagging period show that
only the coefficient on foreign institutional investors
is negative and significant for the current index
futures return, which means foreign investors are
more likely to trade speculatively. Table 4 shows
that « and g have significant and positive effects for
various types of investors. The number of buy and
sell orders for current futures return fluctuations will
be affected by past information.

Table 4. GARCH(1,1) results for the impact of the
order imbalances in the buy and sale of different
types of investors on futures returns.

International Journal of Economics and Management Systems

Domestic institutional
investors

Foreign institutional

Individual investors H
investors

coefficient  tvalue coefficient t value coefficient  tvalue

Cons. 9.370 6.596*** 4.743 3.451*** 7.310 5.002%**

E;, 27.288 32.288*** 15.739 49.932%** 3.096 16.127***
E,, -0.106 -0.101 -0.947 -1.040 0.887 -3.716***
Variation equation(vi = w + ap? , + fvi,.)

w 164.288 6.938*** 108.494 5.369*** 223.552 6.509***
a 0.123 17.809*** 0.084 11.285%** 0.103 15.449%**
B 0.862 102.377*** 0.899 96.144*** 0.868 84.218***

Adj.

R? 11.730% 16.773% 34.703%
Obs. 2226 2226 2226

*, ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

4.2 TGARCH(1,1) Results
From the upper part of Table 5, regardless of the
type of investor, the number of current buy orders
has a significant positive impact on futures returns,
while the number of sell orders during the current
period has a negative significant effect on futures
returns. The coefficient on the lagging period is
significant. The number of lagging buy and sell
orders and the current futures return of domestic
institutional and foreign institutional investors are
significant, supporting the liquidity hypothesis. The
subsequent coefficients are not significant,
supporting the information hypothesis.
TGARCH(1,1) measures the futures return rate
as fluctuated by the number of buy and sell orders.
It is shown at the bottom of Table 5. Since the
coefficient of y shows a significant and positive
effect, regardless of investor type, for negative news
in a period, the number of buy and sell orders will
have a sharper fluctuation on the current futures
return. However, in the variation equation of foreign
institutional investors, « is not significant, which
means foreign institutional investors encountered
negative news in the previous period; therefore, the
current trading behavior has a lower impact on
futures returns.
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Table 5. TGARCH(1,1) results for the effect of the
number of buy and sell orders on the futures returns
of different investor types.

Domestic institutional
investors

Foreign institutional

Individual investors H
investors

coefficient  tvalue coefficient  tvalue coefficient  tvalue
Cons. 12.201 2.805** 5.202 3.261** 8.472 4.385***
By, 0.007 24.960*** 0.071 39.447*** 0.007 33.013***
By -0.001 -0.596 -0.015 -6.214*** 0.002 10.802***
Sit -0.008 -29.512***  -0.0713 -40.083*** -0.008 -37.606***
Sieo1 0.001 2.056 0.0148 6.079*** -0.002 -7.823***
Variation equation(o? = w + (a + yd,_)et | + Boi1,)
w 191.479 7.571%** 139.861 6.455%** 555.601 12.716***
a 0.060 6.045%** 0.036 3.706*** -0.015 -1.432
B 0.122 9.406*** 0.081 7.262%** 0.363 11.519***
Adj.

R? 11.369% 23.751% 30.246%
Obs. 2226 2226 2226

*, ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

The effect of wvarious types of investor
imbalances in futures orders on returns affects the
return rate. The results are shown in the upper part
of Table 6, showing that the higher the imbalance in
the current purchase and sale orders of the various
types of investors, the greater the impact on the
market price. Under the TGARCH(1,1) in the
lagging period, domestic and foreign investors’
coefficients are inverse and significant for the
current index futures return, which means these two
types of investors are more likely to trade
speculatively.

Table 6. TGARCH(1,1) results for the impact of
order imbalances in the buy and sale of different
investor types on futures returns.

Domestic institutional
investors

Foreign institutional

Individual investors investors

coefficient  tvalue coefficient  tvalue coefficient  tvalue

Cons. 7.658 5.213%** 4.085 2.965** 4.679 3.229**
Ei, 25.063 30.640%** 15.751 47.926%** 3.156 15.755***
E,, -1113 -1.103 -3.286 5.737%%  0.864 -3.626%**
Variation equation(v? = w + (@ + yd,_ui , + Bvi,)
W 218.750 8.020%** 148.132 6.996*** 374.073 10.102***
a 0.055 4.894%** 0.031 3.409%** -0.019 -2.199
B 0.124 10.686*** 0.082 8.069*** 0.188 17.668***
A;;jzj 12.682% 18.763% 3.826%
Obs. 2226 2226 2226

*, ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

At the bottom of Table 6, the TGARCH(1,1)
model measures the futures return rate as a result of
fluctuations in the number of imbalances in the buy
and sell orders. y all show significant and positive
effects for the various types of investors. When
negative news exist in the current period, the
unbalanced trading behavior of the purchase and
sale order will cause more severe fluctuations in the
current futures return. In Table 6, each investor’s
futures returns variation equation is estimated. The
results for foreign institutional investors are as in
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Table 4. The coefficient of variation, « , is not
significant.  Therefore,  foreign institutional
investors’ futures volatility is lower when faced
with negative news compared to other investors.

4.3 EGARCH(1,1) Results

The results of the EGARCH(1,1) are presented in
Tables 7 and 8. From the upper part of Table 7, the
number of purchase orders for the various types of
investors has a positive and significant effect on
futures returns. While the number of sell orders in
the current period has the opposite effect, in the
lagging period, the number of purchase transactions
by individual investors has no significant effect on
the futures return of the current period, supporting
the information hypothesis. All values are
significant for the current futures returns and tend to
support the liquidity hypothesis. In the lower part of
Table 7, EGARCH(1,1) measures the return on
futures as a result of fluctuations in the number of
buy and sell orders. « is positive and y is negatively
significant. This means that, regardless of the type
of investor, negative news in the previous period
will have a more dramatic fluctuation in the futures
return.

Table 7. EGARCH(1,1) results for the effect of the
number of buy and sell orders on the futures returns
of different investor types.

International Journal of Economics and Management Systems

Domestic institutional
investors

Foreign institutional

Individual investor: i
dividual investors investors

coefficient  tvalue coefficient  tvalue coefficient  t value

11.320
0.007
0.001
-0.008
0.001

2.917**
24.623***
-0.534
-28.959***
2.357*

5.072
0.070
-0.015
-0.0713
0.0148

3.248**
39.289***
-6.491%**
-39.510***
6.289***

6.897
0.007
0.002
-0.008
-0.002

3.875***
34.085***
9.987***
-38.978***
-7.782%**

Cons.
Bi,t
Bi,t*l
Si,t
Si t—1

Variation equation(o? = w + + Boty)

alees[+rei—s
o2

3} 0.210
a 0.216
B -0.083

4.821%** 0.117
13.384***  0.133
-9.264*** -0.064

3.735%**
10.846***
-9.250***

0.452
0.177
-0.158

7.756***
9.155***
-13.442***

ARdzJ 12.157% 23.953% 30.702%

Obs. 2226 2226 2226

*, ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

The impacts of the various types of investor
imbalances in futures purchase and sale orders on
the return rate are shown in the upper part of Table
8. From the TGARCH(1,1) and GARCH(1,1)
estimation results, current trading affects futures
returns imbalances. The higher the imbalance in the
current purchase and sale orders of the various types
of investors, the greater the impact on the market
price is. According to the EGARCH(1,1) estimation
results for the previous period, domestic and foreign
investors’ lagging period coefficients are negative
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and significant for current index futures returns,
supporting speculative trading behavior.

EGARCH(1,1) measures the return on futures as
a result of the fluctuation of the purchase order
imbalance at the bottom of Table 8. According to
the estimation results of the variance equations of
individual and domestic institutional investors, « is
positive and significant, as is y . Both show
significant and negative effects; in the estimation
results of the variation number equations of foreign
institutional investors, « is not significant and y
shows significant and negative effects, indicating
the foreign institutional investors encountered
negative news in the previous period. The imbalance
of the purchase and sale order has a lower impact on
the futures trading behavior than the other two.

Table 8. EGARCH(1,1) results for the impact of
order imbalances in the buy and sale of different
investor types on futures returns.

Domestic institutional
investors

Foreign institutional

Individual investors H
investors

coefficient  tvalue coefficient  tvalue coefficient  tvalue

6.740
25.237

4.666***
31.092***

3.703
15.715

2.736**
47.212%**

4.099
3.158

Cons. 2.854**

Ei

16.185***

Eiry -0.805 -0.819 -3.246 -5.824*** 0.888 -3.816***
Variation equation(v? = w + M + BvEy)
Vi
W 0.262 5.928*** 0.108 4.040*** 0.499 8.943***
a 0.215 14.775%** 0.123 9.821*** 0.108 7.199
B -0.091 -11.883*** -0.064 -9.593*** -0.160 -18.728***
Adj.

R? 12.648% 18.616% 3.749%
Obs. 2226 2226 2226

* ** and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

4.4  Model Results Testing

We using MSE and QLIKE to detect different
investors' volatility performances in futures returns
captured under the different volatility estimation
models. According to the previous section, the
lowest loss function shows the best estimated
performance. Therefore, the estimated values in
Tables 9 and 10 show the best performance in the
rank column (RANK) as 1. The larger the values in
the RANK column, the worse the estimation result
of the corresponding volatility prediction model.

Table 9. MSE and QLIKE results for the volatility
of the number of buy and sell orders on the return of
index futures.

Domestic institutional

Individual investor: >
dividua estors investors

investors

Foreign institutional

MSE RANK MSE RANK MSE RANK
GARCH(1,1) 8.510 3 572.845 3 2023.280 1
TGARCH(1,1) 6.027 2 474.120 1 2207.823 2
EGARCH(1,1) 6.006 1 496.752 2 2927.999 3
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QLIKE RANK QLIKE RANK QLIKE RANK
GARCH(1,1) 5.748 3 6.259 3 6.896 1
TGARCH(1,1) 5.414 2 6.156 1 7.771 2
EGARCH(1,1) 5.283 1 6.173 2 9.493 3

Table 9 estimates the fluctuations in futures
returns from the number of buy and sell orders by
the GARCH(1,1), TGARCH(1,1), and
EGARCH(1,1) models. EGARCH(1,1) has the best
estimation  results for individual investors;
TGARCH(1,1) for domestic institutions, and
GARCH(1,1) the best overall estimation results.
This shows that investors' estimation of futures
returns  volatilities can  require  different
models.Table 10 estimates the impact of the
imbalance behavior of the purchase and sales order
on the fluctuation of the index futures by different
variant equations of MSE and QLIKE. All three types
of investors use EGARCH(1,1) to estimate the best
results. This means that the effect of the imbalance
of the purchase and sale order on the volatility of the
index futures returns is asymmetric, that is, when
the current period includes bad news, the imbalance
of the buy and sell orders will have a greater impact
on futures returns than otherwise.

Table 10. MSE and QLIKE results for the volatility
of returns on index futures for index futures.

Domestic institutional

Individual investors 3
investors

investors

Foreign institutional

MSE RANK MSE RANK MSE

RANK

GARCH(1,1) 384.691 3 230.325 3 56.144 3
TGARCH(1,1) 325.510 2 200.142 2 25.742 2
EGARCH(1,1) 296.656 1 195.148 1 19.856 1
QLIKE RANK QLIKE RANK QLIKE RANK
GARCH(1,1) 407.487 3 5.999 3 19.709 2
TGARCH(1,1) 318.956 2 5.802 2 23.889 3
EGARCH(1,1) 317.476 1 5.793 1 11.162 1

5 Conclusion

This article considers different types of investors to
test the price impact of Taiwan index futures market
trading activities and explores the information role
of these different types of investors. When the
market is fully efficient and information is publicly
available, the futures market should exhibit market
depth and liquidity; therefore, index futures trading
should not have price shocks and the information
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roles of different investors should be similar.
However, by testing the information and liquidity
hypotheses of [24], the trading volume of different
investors in the index futures market affects futures
returns.

Further, this paper uses empirical models of error
fluctuation  variations, namely GARCH(1,1),
TGARCH(1,1), and EGARCH(1,1) to evaluate the
impact of information conditions of different
investors on the fluctuation of asset prices.
Additionally, an empirical model for evaluating the
price fluctuations of different products through loss
functions is used to estimate performance.

According to [24], individual investors are more
likely to meet the information hypothesis, while
domestic institutional and foreign institutional
investors are more inclined to follow the liquidity
hypothesis. As such, using TGARCH(1,1) and
EGARCH(1,1), when there are negative news in the
current period, the trading behavior of foreign
institutional investors is compared with the other
two types of investors. The impact on the index
futures returns in the current period is small,
representing the ability of foreign institutional
investors to quickly respond to negative news and
form an information advantage.

According to the MSE and QLIKE loss functions,
we examine the variation equations of the futures
return  fluctuations  for  different  investor
transactions. We obtain the effects of futures buy
and sell orders of different investors on the futures
return, finding that individual investors should use
EGARCH(1,1), domestic institutional investors
TGARCH(1,1), and foreign institutional investors
GARCH(1,1). Regardless of the investor type, the
imbalance of buy and sell orders is suitable for the
fluctuation of futures returns and the use of
EGARCH(1,1). This reflects the view of [17] that
futures investors cannot reach a reasonable trading
behavior model due to information restrictions.
When investors have more information, bad news
can be reduced as can be the resulting investment
loss.

Considering the purchase order transaction
behavior of foreign institutional investors, the
variability of the futures return volatility estimated
by TGARCH(1,1) and EGARCH(1,1) is lower than
that of other investors and the loss function is
asymmetric. The GARCH(1,1) model of the shock
of volatility obtains better estimation results. In the
Taiwan index futures market, foreign institutional
investors have more information than domestic and
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individual investors, meaning endowment can
reduce investment losses caused by negative news.
In the future studies, the volatility trends of futures
returns or other investment targets need to consider
investor information endowment, investment
preferences, and other relevant investment-related
characteristics to find a suitable volatility estimation
model and clarify the impact path. However,
because Taiwan is a small open country, the
fluctuation of the investment market is easily
affected by the economic situation of other
countries, especially over our analysis period, which
included a period of Sino-US trade wrestling, which
interfered with the fluctuation trend of the
investment targets. Researchers should also consider
other foreign economic factors to ensure the
robustness of their results.
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