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Abstract - Due to the integrated development of the global economy, various industries have striven to expand their industrial 
scale. Many enterprises have gone overseas to develop their business, and exchange rate fluctuations for imports and exports 
have pushed enterprises to utilizederivatives during the process to avoidmonetary risk. This paper use EARCH model 
discusses the effect of derivative hedging undertaken by Taiwan’s food industry on stock returns and volatilities, incorporating 
the 2008 financial crisis so as to analyze the different effects of commodity hedging undertaken by firms after the financial 
tsunami. The empirical research classified the hedging by the food industry into 4 types. The stock returns of Wei Chuanshow 
better performance in the application of swap contracts, but its relative risk is higher. While Dachan also has a higher risk when 
undertaking swap contracts, its other commodity derivatives have little effect on its stock returns. Uni-President has better 
returns from swap and forward contracts. The average returns of hedging by Taisun are better than that of other enterprises. 
Fwusow also has a stable performance for swap contracts. Overall, in terms of the hedging of derivatives undertaken, the 
information value of a swap contract is the most positive. Finally, this findings can provides a reference for market participans 
in making related decisions. 
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I. INTRODUCTION 
 
Food is a basic necessity for all people. In the early 
days of its development, Taiwan’s food industry 
began with agricultural product processing and export 
orientation, but presently it emphasizes the 
development of the domestic market’s demand. In 
recent years, multiple food safety events have burst 
forth, resulting in people being more vigilant and also 
increasing the requirements for better food quality. 
The leader of Taiwan’s food industry is Uni-President, 
and its operating income continues to remain at the 
top.Uni-President also invests in Mainland China, 
Thailand, Indonesia, Southeast Asia, and other 
regions. Therefore, it meets its hedging needs through 
derivatives, so that investment and trade capital flows 
will not be affected by foreign exchange rate, interest 
rate, and product price fluctuations. 
With the rapid integration of global economies, 
various industries must adjust their industrial model 
through operational strategies. For the electronics 
industry, financial industry, and traditional industry, 
in order to effectively expand enterprises’ industrial 
scale and increase business performance, measures 
have been adopted that deeply affect their 
development prospects. However, financial products 
tend to be diverse and traditional financial services 
cannot meet all the needs of enterprises. In particular, 
when enterprises go overseas to expand their 
industrial scale, theymust utilize derivatives to 
realizeincreased hedging needs. 

Following the financial crisis that occurred in 2008, 
the global economic downturn has continued for 
several years. Of course, countless Taiwanese 
enterprises have also been affected by this crisis. 
Therefore, the literature has presented various studies 
on how Taiwanese enterprises can effectively 
lowerfinancial risk by using derivative hedging. Thus, 
this research added the financial crisis to discuss 
whether enterprises’ choice to undertake hedging 
tools has been effective and to present stock returns 
and the information value of certain risks.  
Taiwan’s currency, New Taiwan Dollars (NTD), has 
appreciated quite a lot in the last few years. Thus, 
export merchants have sold short the USD spot 
market, while import merchants have mainly taken 
advantage of the situation to purchase USD through 
the forward exchange market. As a result, spot USD 
and forward exchange trading volumes have 
increased significantly. This fluctuation in the 
domestic and foreign exchange rates affects the gains 
of imports and exports in various industries. If 
enterprises cannot undertake the appropriate 
derivatives to avoid such risks, then exchange losses 
may arise. Thus, interest rate, exchange rate, and 
domestic and foreign market price fluctuations are all 
reasons why Taiwanese enterprises must undertake 
derivatives to lower their financial risk. 
Whether the use of derivatives can truly and 
effectively help enterprises avoid risks has always 
been a topic of concern. Jorion (1990), Bondar＆
Gentry (1993) and Amihud (1993)found that U.S. 



International Journal of Management and Applied Science, ISSN: 2394-7926                                 Volume-4, Issue-9, Sep.-2018 
http://iraj.in 

Empirical Analysis of Hedging Behavior on Stock Returns and Volatilties 
 

83 

manufacturing industry and multinational enterprises 
have no significant foreign exchange exposure. The 
literature indicated that exchange rate riskcan be 
avoided properly through the effective undertaking of 
derivative hedging. Allayannis & Ofek (2001) also 
pointed out that the undertaking of derivatives is 
significantly negatively correlated to foreign 
exchange exposure, showing that derivatives can 
effectively reduce the risks. 
This paper discusses the different hedging derivatives 
adopted by various food enterprises and compares 
whether their use of them can produce different 
information values. This paper also presents whether 
there are similarities and differences in the hedging 
methods chosen by Taiwan’s listed companies in the 
food industry and adds the 2008 financial crisis to 
discuss the hedging methods chosen by these firms as 
well as the differences in information value produced 
by their stock returns. This research includes 5 
sections: introduction, literature review, research 
method, empirical analysis, and conclusion. 
 
II. LITERATURE REVIEW 
 
According to neoclassical economics, the market is 
effective, and according to the Capital Structure 
Irrelevance Theory proposed byModigliani and 
Miller (1958), a company’s financial decisions do not 
affect firm value. An enterprise has 2 purposes to 
undertake derivatives: avoiding risk and speculation 
arbitrage. The previous literature indicated that an 
enterprise mainly undertakes derivatives to avoid the 
risks (Guay, 1999). Sangha (1995) also mentioned 
that there are various kinds of derivatives, and so 
transaction cost and investment risk can be reduced 
by analyzing the financial market and by combining 
suitable derivatives to lower the risks from interest 
rate, exchange rate, and product price changes. 
In this paper, the operation of hedging is based on the 
food industry as it can reduce an enterprise’s 
exchange losses from imports, exports, and 
investment. According to Mayers & Smith (1982) and 
Smith and Stulz (1985), if the cost of financial 
distress is high, thenavoiding such risk will reduce 
the cost of financial distress and cash flow changes, 
thus further improvingfirm value. However, the 
relevant literature also indicated that utlizing risk 
avoidance measures is affected by export sales, in 
which the affected levels include company size and 
growth opportunity. Nance et al. (1993)noted that 
enterprises undertaking derivative hedgingwill face 
more convex tax effects, and the coverage rate of 
fixed debentures is lower; thus, alarge-scale 
enterprise will have more growth choices in 
investment opportunities and fewer substitutes for the 
hedging of commodities. Warner (1997) also 
presented that compared to large-scale enterprises, 
small-scale enterprises face higher bankruptcy costs, 
and thus small enterprises will more likely undertake 
hedging activities(Yang et al., 2009). Import and 

export products and raw materials are affected by 
exchange rate fluctuations, and so enterprises 
typically try to reduce exchange rate (Geczy et 
al.,1997; Wharton Survey,1998; Lin  et al ,2011). In 
this case, enterprises undertake derivatives to prevent 
long-term losses caused by exchange rate fluctuations. 
In combination with financial products, enterprises 
can effectively avoid interest rate and exchange rate 
risks by undertaking hedge activities, which also 
effectively reduce financing costs. Enterprises with a 
higher export sales ratio have greater needs to 
undertake derivatives to avoid risks (Geczy et al.1997; 
Alkeback and Hagelin,1999; Allayannis and 
Ofek ,2001). According to Chow et al. (1997), one 
factor affecting U.S. enterprises’ exchange rate 
exposure is related to company size, and conversely it 
has no significant relationship with the export sales 
ratio. Therefore, this paper researchesTaiwan’s food 
industry to understand whether it undertakes hedging 
derivatives for the purpose of avoiding exchange rate 
risk and to reduce import and export losses. 
Enterprises undertake hedging activities, on the one 
hand, so that they can avoid exchange losses brought 
by exchange rate fluctuations; on the other hand, they 
can use hedging instruments to adjust their cash flow 
to reduce the problem of under-investment. When the 
liabilities account for a higher proportion of an 
enterprise’s capital structure, there may be risks of 
under-investment. Therefore, enterprises undertake 
derivatives to ease the above-mentioned 
problems(Bessembinder,1991; Hsieh et al,2010). This 
paper discusses Taiwan’s food industry, as firms’ 
financing decision can be classified into external 
financing and internal financing. Froot et al.(1993) 
indicated that compared with internal financing, a 
company’s external financing will produce higher 
capital costs. In this case, enterprises need to slow 
down the fluctuations in cash flow produced by their 
financing behavior through hedging, which can lower 
opportunity costs so as to invest in other projects(Ko 
et al., 2010). Hedging can be further classified into 
static hedge and dynamic hedge. Static hedge (Bowie 
and Carr, 1994;Derman et al, 1995; Carr et al., 1998; 
Poulsen, 2006) refers to the strategy whereby a 
financial hedging product is held at the initial period 
of the hedge and the hedge ratio is not adjusted; this 
action does not avoid the risks that may be produced 
at the end of the period. Conversely, dynamic hedge 
pays close attention to the market dynamics and the 
market value of the hedging portfolio during the 
hedging period and adjusts the hedging ratio at any 
time, but the disadvantage is higher transaction costs. 
Patel & Sakar (1998) researched financial crisesthat 
occurred during the period from 1970 to 1997, and 
their samples included 8 developed countries and 10 
emerging markets. For the developed countries, the 
fluctuations caused by a slumping stock market and 
the impact of the occurrence of time gradually 
decrease. Our paper discussesthefinancial crisis 
starting in August 2008 and the derivatives used to 
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avoid financial risks that were adopted by Taiwan’s 
food industry before and after the financial crisis as 
well as the information value they generated. 
 
III. SAMPLE AND METHODOLOGY  
 
3.1. Data selection and description 
This paper employedTWSE-listed and OTC 
companies in Taiwan’s food industry during the 
period from April 2005 to September 2017 as the 
subjects. After excluding enterprises that did not 
undertake derivatives and enterprises that undertook 
derivatives for less than one year, we have a total of 5 
enterprises: Wei Chuan, Dachan, Uni-President, 
Taisun, and Fwusow. After the 2008 financial crisis 
was added in the sample, the paper looks at the 
interaction effect on swaps, forward contracts, futures, 
and options. The main data of the research samples 
came from the Taiwan Economic Journal (TEJ) 
database.. 
 
In terms of the variables, this paper mainly employs 
different hedging instruments undertaken after the 
financial crisis that produced abnormal returns on the 
stock prices of these five enterprises. The variables of 
hedging products mainly included swaps, forward 
contracts, futures, and options. 
 
3.2. Methodology Design 
FollowingBaillie and Myers (1991), this paper 
adopted 6 futures and spot hedging contracts. The 
empirical research found that no matter whether the 
GARCH model is used within the samples or outside 
the samples, the results are superior to that of the 
OLS model. As financial derivatives havevolatility 
clustering in the data of financial time series, Engle 
(1982) put forward in the ARCH model that the 
variances of model conditions include the square 
function of past error value, which has the 
characteristic changing with time and capturing 
volatility clustering. However, theGARCH model 
cannot capture the asymmetric effect of the positive 
and negative information in the market. French et al. 
(1987), Schwert (1989a, 1989b), and Engle and Ng 
(1993) indicated that price changes in capital markets 
areasymmetric. 

Antoniou and Fischer (1998) also noted that the 
asymmetric effect of positive and negative 
information in the market will cause the estimation 
result of the GARCH model to produce abiased error. 
Thus, McQueen and Vorkink (2004) put forward that 
if negative information is released on the market, then 
investors will increase their negative emotion, which 
affects their investment decisions and produces 
volatility.  
 
This paper therefore used the GJR-GARCH model 
proposed by Glosten et al. (1993) to capture the 
asymmetric effect. Previous literature utilized 
theasymmetricGARCHmodel and found when 
volatility is asymmetric and the GJR-GARCH can 
suitably describe the leverage effectsthat the 
estimation results will be more precise (Engle and Ng, 
1993). Bollerslev (1986) extended and developed the 
ARCH model into the GARCH model. This model 
not only masters the clustering of variances and sets a 
larger parameter flexibility than the ARCH model, 
but also deals with the situation where the variances 
change with time. This paper adds some dummy 
variables in the conditional average rate of return and 
conditional heteroscedasticity having the 
autoregression, and the model is shown below. 
 
R  = α + α SW + α FW + α FU + α OP +
α D + α SW × D + α FW × D + α FU × D +
α OP × D + ε (1) 
 

 ttt h,0~1   (2) 
 
h = β + β SW + β FW + β FU + β OP + β D

+ β SW × D + β FW × D
+ β FU × D + β OP × D
+   b ε +   b ε +   b ε
+   b ε +   b ε +   b ε
+   b ε +   b ε +   b ε  

(3) 
 

S = 1,   if ε < 0
0, if ε ≥ 0  

 

(4) 
 
We note thatSW is the dummy variablefor swaps 
undertaken by the enterprises; SW= 0 or 1 means not 
undertaking or undertaking a swap, respectively; FW 
is a dummy variable for forward contracts undertaken 
by the enterprises; FW = 0 or 1 means not 
undertaking or undertaking a forward contract, 
respectively; FU  is adummy variablefor futures 
undertaken by the enterprises; FU= 0 or 1 means not 
undertaking or undertaking futures, respectively; OP 
is a dummy variable for options undertaken by 
enterprises; OP = 0 or 1 means not undertaking or 
undertaking an option, respectively; D  is adummy 

variablefor the 2008 financial crisis; D = 0 or 1 
means before or after the financial crisis, respectively; 
SW × D  represents the interaction effect between a 
swap undertaken by enterprises and the financial 
crisis; FW × D  represents the interaction effect 
between a forward contract undertaken by enterprises 
and the financial crisis; FU × D  represents the 
interaction effect between a swap undertaken by 
enterprises and the financial crisis; OP × D  
represents the interaction effect between a swap 
undertaken by enterprises and the financial crisis; 
S  is a dummy variable for theasymmetric effect of 
volatility. When ε  < 0 , it represents negative 
information in the previous phase makes the 
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conditional variance value in the current phase 
increase significantly, representing the existence of 
leverage effects. The lag order of the conditional 
average rate of return adopted by this paper in the 
measurement model was determined by the minimum 
of AIC (akaike information criterion) of Akaike 
(1973), and 2 orders were taken. The average and 
parameter of conditional variance being violated with 
the time (i.e., covariance) covariance were estimated 
by using the Maximum Likelihood Estimation (MLE) 
method. The log likelihood function is the 
non-linearparametric equation, and so the 
BHHHalgorithm suggested by Berndt, Hall, Hall and 
Hausman (1974) was used to obtain the maximum 
likelihood estimator in this paper. 

 
IV. EMPIRICAL RESULT 
 
Figures 1-10 show the diagrams for the trends of 
stock prices and stock returns of the five enterprises 
during the sample period. 

 
Fig.1. The trend graph of Wei Chuan stock price. 

 
Fig.2. The trend graph of Wei Chuan stock return. 

 
Fig.3. The trend graph of DaChan stock price. 

 
Fig.4. The trend graph of DaChan stock return. 

 
Fig.5. The trend graph of Uni-President stock price. 

 
Fig.6. The trend graph of Uni-President stock return. 

 
Fig.7. The trend graph of Taisun stock price. 

 
Fig.8. The trend graph of Taisun stock return. 
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Fig.9. The trend graph of Fwusow stock price. 

Fig.10. The trend graph of Fwusow stock return. 
Table 1 provides the descriptive statistics of the stock 
returns of Wei Chuan, Dachan, Uni-President, Taisun, 
and Fwusow. The average rate of return of these 
enterprises during the sample period is as follows: 
Wei Chuan (0.5133), Dachan (1.6190), Uni-President 
(1.5929), Taisun (0.8530), and Fwusow (1.1168); The 
values for Wei Chuan, Taisun, and Fwusow are 
insignificant during the sample period; Dachan is 
different from 0 under the 5% significant level; and 
Uni-President is different from 0 under the 1% 
significant level. According to the descriptive 
statistics, the average stock returns of the 6 
enterprises are respectively as Uni-President, Dachan, 
Fwusow, Taisun, and Wei Chuan from high to low.  
The coefficient of skewness of stock returns of the 6 
enterprises during the sample period is respectively 

Wei Chuan (-0.1159), Dachan (-0.4899), 
Uni-President (0.2863), Taisun (0.1835), and Fwusow 
(0.6001). Dachan is left-skewed under the 5% 
significant level, and Fwusow is right-skewed under 
the 5% significant level, which shows that it is more 
frequent that the stock return of Fwusow during the 
sample period is positive after the observation of the 
coefficient of skewness.  The coefficient of kurtosis 
during the sample period is respectively Wei Chuan 
(0.6176), Dachan (2.3961), Uni-President (1.4031), 
Taisun (1.2395), and Fwusow (4.7376). In addition to 
Wei Chuan, the other 4 enterprises are different from 
0 under the 1% significant level, which means that 
the returns show a leptokurtic distribution. Therefore, 
Dachan, Uni-President, Taisun, and Fwusow exhibit 
great volatility in stock returns. The Jarque-Bera test 
statistics during the whole sample period are 
respectively Wei Chuan (2.7018), Dachan (41.6029), 
Uni-President (14.2567), Taisun (10.3750), and 
Fwusow (148.2863). Taisun is under the 5% 
significant level, and Uni-President and Fwusow are 
significant under the 1% significant level, which 
means the stock return sequence of the 4 enterprises 
(excluding Wei Chuan) does not have a normal 
distribution.  This study notes that Q(6) indicates the 
Ljung-Box Q test statistics of lag order 6 and Q2(6) 
indicates the Ljung-Box Q test statistics of lag order 6. 
The serial correlations of the rate of the return series 
are tested respectively; they are under the 1% 
significant level, and the situation that the rate of 
return series is one white noise process is rejected, 
showing that the rate of return series has the 
characteristic of first moment autocorrelation. The 
serial correlations of the square of the rate of return 
series are tested respectively; they are under the 1% 
significant level, and the situation that the rate of 
return series is one white noise process is rejected, 
showing the rate of return series has the characteristic 
of second moment autocorrelation. 

 

Table 1.Basic stock returns statistics for each company 

 Wei Chuan DaChan Uni-President Taisun Fwusow 

Mean 0.5133 1.6190∗∗ 1.5929∗∗∗ 0.8530 1.1168 

Maximum 25.8875 28.5952 29.5541 32.3129 39.2926 

Minimum -35.4102 -35.1030 -19.2642 -35.2289 -34.9303 

Std. Dev. 10.2299 9.3475 7.2673 10.1368 9.5842 

Skewness -0.1159 −0.4899∗∗ 0.2863 0.1835 0.6001∗∗ 

Kurtosis 0.6176 2.3961∗∗∗ 1.4031∗∗∗ 1.2395∗∗∗ 4.7376∗∗∗ 

Jarque-Bera 2.7018 41.6029∗∗∗ 14.2567∗∗∗ 10.3750∗∗∗ 148.2863∗∗∗ 

Q(6) 1.7270∗∗∗ 2.7699∗∗∗ 14.0514∗∗∗ 3.4632∗∗∗ 21.3481∗∗∗ 

Q2(6) 8.7718∗∗∗ 28.1148∗∗∗ 24.4671∗∗∗ 19.5861∗∗∗ 44.0507∗∗∗ 
Notes: 1. ***,**,* denotes statistical significance at 1% ,5%,10% level. 
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Table 2presents the test result when volatility is 
asymmetric. Under the null hypothesisof noARCH 
effect, the test statistics TR2approximate 
thechi-square, among which T is the sample size 
and R2 is the coefficient of determination. Under 
the 5% significant level, the calculation results for 
test statistics of various countries are greater than 
the chi-square statistical value of 11.07 where the 
compliance degrees of freedom are5. There is 
notenough evidence to deny ARCH effects - 
namely,stock price changes show conditional 
heteroscedasticity changing with time. The SBT test 
statistics of Dachan, Uni-President, Taisun, and 
Fwusoware respectively 28.2207, 0.5238, -14.6279, 
and 3.4699; they are insignificant under the 5% 
significant level, meaning that the effect of negative 
unexpected returns on conditional volatility is not 
significantly greater than the effect of the positive 
unexpected returns on conditional volatility. The 
SBT test statistics of Wei Chuanare58.7897; this is 
under the 5% significant level, meaning the effect 
of negative unexpected returns on conditional 

volatility is significantly greater than the effect of 
the positive unexpected returns on conditional 
volatility.  
This study next presents the NSBT test. The NBST 
test statistics of Wei Chuan and Dachanare 
respectively -7.2737 and -13.6430; they are under 
the 1% significant level, meaning that larger 
negative unexpected returns have greater effects on 
conditional volatility than smaller negative 
unexpected returns. In terms of the PSBT test, the 
test statistics of Fwusoware 5.7491, or under the 5% 
significant level, showing that larger positive 
unexpected returns have greater effects on 
conditional volatility than smaller positive 
unexpected returns.TheJT test statistics of Wei 
Chuan, Dachan, Uni-President, and Taisun are 
respectively 52.8907, 52.4340, 35.7368, and 
35.2070 and are under the 1% significant level, 
showing negative unexpected returns. The different 
degrees of positive and negative unexpected returns 
have joint effects on volatility.  

 
Table 2. THE ARCH EFFECT AND VOLATILITY ASYMMETRY TEST 

 Wei Chuan DaChan Uni-President Taisun Fwusow 

ARCH(2)2 47.1036∗∗∗ 43.8217∗∗∗ 42.6295∗∗∗ 39.0352∗∗∗ 29.2716∗∗∗ 

SBT3 58.7897∗∗ 28.2207 0.5238∗∗ -14.6279 3.4700 

NSBT3 −7.2737∗∗∗ −13.6430∗∗∗ −0.0816∗∗ −1.1959  −5.8412∗ 

PSBT3 -1.0661 -0.0435 2.1622 4.5398∗ 5.7491∗∗ 

JT4 52.8907∗∗∗ 52.4335∗∗∗ 35.7368∗∗∗ 35.2075∗∗∗ 27.8203∗∗∗ 

Notes: 1. ***,**,* denotes statistical significance at 1% ,5%,10% level. 
 
Through Table 3, Panel A shows the relationship 
between the derivatives undertaken by these 
enterprises and the effects on stock prices. Panel B 
lists the relationship between the derivatives 
undertaken by these enterprises and stock returns. 
Panel C is the overall model test. First, through Table 
3 Panel Awe find that the swap contract (0.0099) 
undertaken by Wei Chuan is positively significant at 
the 1% level, and the swap contract (0.0004) 
undertaken after the financial crisis is positively 
significant at the 1% level. According to the 
above-mentioned empirical results, the hedging of the 
swap contract undertaken by Wei Chuan after the 
financial crisis can effectively reduce the risk of stock 
returns. In terms of the returns, the financial crisis has 
anegative effect on the overall stock price of Wei 
Chuan (-2.1952), and it is significant under the 1% 
level. However, the swap contract (4.2345) 
undertaken before the financial crisis and the swap 
contract (0.0037) undertaken after the financial crisis 
are positively significant at under the 1% level. 
Obviously, the hedging of the swap contract 

undertaken by Wei Chuandid affect the returns after 
the financial crisis.  
Both the swap (0.0002) undertaken by Dachan and 
the swap (0.0009) undertaken after the financial crisis 
are positively significant at the 1% level, and the risk 
in the swap contract undertaken after the financial 
crisis increases significantly. In terms of returns, the 
swap (-0.1193) undertaken during the sample period 
is negatively significant under the 1% level, and the 
swap (-0.0125) undertaken after the financial crisis is 
also negatively significant under the 1% level 
-namely, the impact on the returns is relieved slightly. 
In the end, the effect of the financial crisis on 
Dachan’s stock returns (2.1207) is significant under 
the 1% level, which shows that the financial crisis on 
Dachan has no negative effect. 
As for the situation of Uni-President, it is described 
according to the following characteristics. The swap 
contract (3.9064) and forward contract(9.7361) 
undertaken by Uni-President are positively significant 
under the 1% level, but the swap contract (-3.0717) 
and forward contract(13.8893) after the financial 
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crisis are respectively negatively and positively 
significant under the 1% level. Therefore, it can be 
found that the risk of stock price is negatively 
correlated to the swap contract after the financial 
crisis. The information value of returns and hedging 
product is shown as follows. The swap (-4.1076) and 
forward contracts(-6.6264) undertaken by 
Uni-President are positively significant under the 1% 
level, but the swap (6.5151) and forward 
contracts(16.3820) after the financial crisis are 
positively significant under the 1% level, which 
shows that these swap and forward contracts are 
positively correlated to their returns after the financial 
crisis.  
Taisun’s risk is positively correlated to all the 
variables under the 1% significant level, which shows 
that the operations of hedging have a significant 
effect on the risk of its stock price - namely, the 
hedging instrument undertaken by Taisun has a 
negative effect on the risk of its stock price. However, 
through the analysis before and after the financial 
crisis, this paper found that the forward contract and 
option undertaken by Taisun after the financial 
analysis can help reduce the risk to its stock price. In 

terms of the returns, the swap contract (-25.8686) and 
forward contract (-2.4598) after the financial crisis 
are negatively significant under the 1% level, but the 
remaining factors are positively significant under the 
1% level. The research found that the effect of the 
swap contract(23.0296) undertaken by Taisun after 
the financial crisis increased more than that of the 
swap contract (3.1201) undertaken during the sample 
period.  
The information value of derivatives undertaken by 
Fwusow shows that the risk to its stock price is 
significantly correlated to all the variables under the 
1%level. However, it can be found that the effect 
after the financial crisis and during the sample period 
shows no significant difference. In terms of returns, 
the swap contract(-5.8044) is negatively significant 
under the 1% level and the forward contract (9.5369) 
and option (4.0647) are positively significant under 
the 1% level. However, the effects of the swap 
contract (4.0012), forward contract (-7.2673), and 
option (-0.2721) after the financial crisis run contrary, 
and the results show that the swap contract 
undertaken after the financial crisis is positively 
correlated to the stock returns. 

Table 3. ESTIMATION RESULT OF THE AR-EGARCH MODEL 

PanelA 

Volatilities 

Wei Chuan DaChan Uni-President Taisun Fwusow 

constant 2.1652∗∗∗ 2.7659∗∗∗ −8.8884∗∗∗ 1.0752∗∗∗ 0.5280∗∗∗ 

SW 0.0099∗∗∗ 0.0002∗∗∗ 3.9064∗∗∗ 1.4773∗∗∗ 0.4683∗∗∗ 

FW 0.0185 0.1529 9.7361∗∗∗ 1.2767∗∗∗ 0.4935∗∗∗ 

FU 0.0001∗∗∗ 0.2613 0.0093∗∗∗ 1.8300∗∗∗ 0.0010∗∗∗ 

OP 0.0005∗∗∗ -0.1005 0.0098∗∗∗ 1.1796∗∗∗ 0.4424∗∗∗ 

D 0.2672 -0.0555 −11.2946∗∗∗ 1.0711∗∗∗ 0.5188∗∗∗ 

SW×D 0.0004∗∗∗ 0.0009∗∗∗ −3.0717∗∗∗ 1.5065∗∗∗ 0.4684∗∗∗ 

FW×D 0.0260 0.0737 13.8893∗∗∗ 1.2749∗∗∗ 0.4936∗∗∗ 

FU×D 0.0476∗∗∗ 0.2597 0.0001∗∗∗ 1.8300∗∗∗ 0.0010∗∗∗ 

OP×D 0.0001∗∗∗ -0.1018 0.0001∗∗∗ 1.1752∗∗∗ 0.4424∗∗∗ 

Panel BReturn Wei Chuan DaChan Uni-President Taisun Fwusow 

constant 2.5940∗∗∗ -0.3950 9.4597∗∗∗ 0.0783∗∗∗ −5.9223∗∗∗ 

SW 4.2345∗∗∗ −0.1193∗∗∗ −4.1076∗∗∗ 3.1201∗∗∗ −5.8044∗∗∗ 

FW -0.5486 0.9848 −2.6264∗∗∗ 0.6725∗∗∗ 9.5369∗∗∗ 

FU 0.0062∗∗∗ -7.8221 0.0054∗∗∗ 1.3446∗∗∗ 0.0006∗∗∗ 

OP 0.0080∗∗∗ 0.8846 −3.7602∗∗∗ 0.5508∗∗∗ 4.0647∗∗∗ 

D -2.1952 2.1207∗∗∗ −21.7280∗∗∗ −25.8686∗∗∗ 5.3570∗∗∗ 

SW×D 0.0037∗∗∗ −0.0125∗∗∗ 6.5151∗∗∗ 23.0296∗∗∗ 4.0012∗∗∗ 

FW×D -0.6698 −2.4424∗∗∗ 16.3820∗∗∗ −2.4598∗∗∗ −7.2673∗∗∗ 
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FU×D −0.0001∗∗∗ 2.7487 −0.0135∗∗∗ 1.5695∗∗∗ 0.0046∗∗∗ 

OP×D 0.0021∗∗∗ -0.3216 −0.0170∗∗∗ 1.1245∗∗∗ −0.2721∗∗∗ 

Panel C Wei Chuan DaChan Uni-President Taisun Fwusow 

Q(6) 3.8347 2.8584 8.1445 4.1713 3.2204 

Q2(6) 5.5594 4.5823 2.9816 5.0442 1.8267 
Notes: 1. ***,**,* denotes statistical significance at 1% ,5%,10%le
vel. 
 
CONCLUSION  
 
The hedging instruments undertaken by Taiwan’s 
food industry are roughly classified into 4 types. The 
stock returns of Wei Chuan have better performance 
under the application of swap contracts, but the firm’s 
relative risk is also higher. Dachan also has higher 
risk when undertaking a swap contract, but other 
hedging instruments have little effect on its stock 
returns. Uni-President has better returns from swap 
and forward contracts. The average returns of the 
hedging instruments undertaken by Taisun are better 
than that of the 4 other enterprises. Fwusow also has 
stable performance from swap contracts. In terms of 
the hedging derivatives undertaken, the information 
value of a swap contract is the most positive.  
Among more than 20 listed food companies in 
Taiwan, only 5 enterprises continuously used 
financial hedge products from 2005 to 2017. Most 
Taiwanese food companies emphasize domestic sales, 
but exchange rate, interest rate, and changes in 
product prices all can affect theirexchange gains or 
losses. Those companies with huge import and export 
volumes are affected more seriously. As mentioned 
above, most food companies undertake financial 
derivatives to avoid risk. Compared tothe electronics 
industry, the food industry has a lower proportion of 
firms utilizing derivative hedging.  
The issues of international sustainable development 
and trade and economic globalization in recent years 
have risen in concern, with various industries 
attaching greater importance to enterprise social 
responsibility. In fact, large-scale international 
benchmark enterprises have disclosed relief and 
adjustment measures in enterprise social 
responsibility, so as to respond to any food crisis and 
material shortage caused by extreme climate changes. 
However, about 80% companies in Taiwan’s food 
industry have not disclosed their climate change 
policies as well as the potential risk of climate change 
on their operations. Therefore, when prices of import 
and exports of the food industry are affected by 
exchange rate fluctuations, enterprises should be 
more cautious about their hedging choice of 
derivatives. 
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