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中 文 摘 要 ： 2007-2008 年之金融風暴造成總體金融環境之流動性大幅下

降，並透過金融中介機構對客戶之緊縮資金，直接影響個別

金融資產市場之流動性。本研究主要目的在探討此次金融風

暴前後台灣期貨市場流動性變化的情況。流動性的觀念雖然

概念上容易定義，但在實際衡量上，文獻上提出多種指標，

而每一個指標側重流動性的某一特定層面。本研究將採用

Gourieroux 等學者所提出的無母數核密度方法來估計由成交

值加權的交易存續期間之條件機率密度函數，以此建構可涵

蓋成交數量、時效性、以及價格影響等三個屬性的流動性測

度指標。同時也將計算文獻中常用的 Amihud 流動性指標，以

及買賣價差。一方面比較金融風暴前後這些指標變動的情

況，一方面比較這些指標之間的差異，以期對期貨市場流動

性之變化有更深入的了解。結果顯示，期貨市場之流動性並

無顯著惡化，相反地，可能因為期貨的避險性質，因此在股

票市場的流動性受到負面影響的同時，期貨市場的流動性反

有提高的現象。 

中文關鍵詞： 流動性、存續期間、無母數核密度估計、期貨市場 

英 文 摘 要 ： The recent global financial crisis has made liquidity 

risk in financial markets more important than ever. 

While the crisis itself was a major economy-wide 

liquidity event, it also impacted individual asset 

markets’ liquidity as financial intermediaries pass 

the high cost of funds onto their clients. This 

research aim to measure how the liquidity conditions 

in Taiwan’s security market was impacted by the 

crisis. However, measuring market liquidity remains 

an elusive task as liquidity has several dimensions. 

As a result, a wide variety of measurement proxies 

for liquidity have been proposed in the literature, 

with each measure focuses only on a particular 

attribute dimension of liquidity. In the research 

I’ll use the composite liquidity measure based on 

the kernel density function estimation procedure 

proposed by Gourierous el al. (1999). The benefit of 

this composite measure is that it covers all three 

major dimensions of market liquidity: volume, 

immediacy, and price impact. I’ll also calculate the 

widely used Amihud ratio and other conventional 

liquidity measures.  

 



The result shows that there is inconclusive evidence 

showing the market liquidity of futures market was 

negatively impacted by the financial crisis. It 

appears that, while in general financial crisis 

should decrease market liquidity, the hedging nature 

of the futures market might work the other way as 

investors relied on the futures market more to hedge 

their exposure in the stock market as a result of 

negative impact of the financial crisis. Conventional 

measures are also used to compare liquidity 

situations in Taiwan’s stock and futures markets, 

verifying that while the stock market liquidity was 

negative impacted, the futures market liquidity might 

have actually increased. A further study applying the 

Gourieroux duration measure to the stock market would 

further reveal the nature of the impact of financial 

crisis on market liquidity. 

 

英文關鍵詞： liquidity； duration； nonparametic kernel density 

estimation； futures market 

 



Introduction 

 

The recent global financial crisis has made liquidity risk in financial markets more 

important than ever. There are two types of liquidities: macro-liquidity refers to the 

money supply provision by the central banks and the available funds for financial 

markets’ participants; micro-liquidity refers to the trading conditions of assets, that is 

the cost, speed, volume and price impact of buying or selling financial assets 

(Choridia, Sarkar, and Subrahmanyam, 2005; Florackis, Kontonikas, and Kostakis, 

2011). The 2007 subprime mortgage crisis and the ensuring financial crisis, while 

mostly in themselves macro-liquidity events, may also impact micro-liquidity 

conditions as financial intermediaries pass the high cost of funds on to their 

institutional or individual clients (Brunnermeier and Pedersen, 2009).  

 

As such, liquidity risk has become a key risk factor for investors. But measuring 

liquidity remains an elusive task as liquidity has several dimensions. As a result, a 

wide variety of measurement proxies for liquidity have been proposed in the 

literature, with each measure focuses only on a particular attribute dimension of 

liquidity. These “conventional” measures of liquidity include bid-ask spread (Amihud 

and Mendelson, 1986), effective spread (Heflin and Shaw, 2000), trading volume 

(Brennan, Chordia, and Subrahmanyam, 1998), turnover rate (Datar, Naik, and 

Radcliffe, 1998), to name a few. Among them, the most popular measure is the 

“Amihud ratio”, proposed in Amihud (2002). It is defined as the absolute daily 

percentage return of a security divided by its dollar volume. The idea is that, if a 

security is more liquid than others, then a given amount of daily turnover will move 

its price by a lower percentage on average, and its Amihud ratio will be smaller. It has 

been documented that during the 2008-2009 period the US stock market showed a 
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large degree of illiquidity (Dunbar, 2012). 

 

Still, even the Amihud ratio only focus on the price impact and has several 

shortcomings as discussed in Cochrane (2005) and Florackis, Kontonikas, and Kostakis 

(2011). A more comprehensive liquidity measure might be needed to tackle the 

liquidity risk in a market. In Chang and Lin (2012), we adopted an innovative liquidity 

measure proposed by Gourieroux el al. (1999) and demonstrate that such a 

composite measure is able to pick up the main attributes of liquidity: timeliness, 

price impact, and trade volume. We then use this measure to successfully explain the 

change in market liquidity condition after a trading mechanism change in Taiwan’s 

Futures market around July 1997. In this research project, I use this composite 

liquidity measure to examine how the liquidity in Taiwan’s futures market has been 

impacted by the financial crisis.  

 

Unlike most other studies, I choose the futures market to study liquidity impacts of 

financial crisis. The reasons are twofold: one is purely technical, as the Gourieroux 

duration measure is very computational intense, to calculate it for the stock market 

would be a gigantic undertaking as it needs to be computed stock by stock. So while 

the stock market might be a better place to look for the impacts of financial crisis on 

liquidity, I take the futures market as a first step toward that goal. Second, as just 

mentioned, it has been found that stock market liquidity was indeed negatively 

affected by the financial crisis. While this is as expected, the crisis’s impact on futures 

market liquidity is not clear a priory. When the crisis hits, investors probably would 

stay away from the financial markets as whole, but due to the hedging function of 

the futures market, investors might actually increase their usage of the futures to 

hedge the risks of their exposure in the stock market, as the risks there are 
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significantly higher. As a result the liquidity in the futures market might actually 

increase during the crisis. My findings in this research actually shows there is no 

conclusive evidence that the liquidity in the Taiwan futures market has been 

negatively impacted by the 2007-2009 financial crisis. 

 

Analytical Framework and Methodology 

 

Market liquidity has a profound impact on the decisions of many important market 

participants. A market is commonly considered liquid if traders can quickly buy or sell 

large amount of securities with little impact on the market price. While easy to 

define, a comprehensive liquidity measure is yet to emerge. 

 

Gourieroux et al. (1999) proposed a nonparametric kernel density estimation 

approach to estimate the density function of the value-weighted duration between 

trades. With this estimated density function, two liquidity measures that incorporate 

all three attributes of liquidity (volume, immediacy, and price impact) can be 

computed. This method is used in the research to compare the liquidity situation in 

Taiwan’s futures market before and after the financial crisis. The procedure is 

described briefly here. 

 

Consider the following trading framework. The intra-day-clock time on day m, 

1,2,...,m M= , is denoted by t, and is reset to zero after each market closure. On 

every trading day, we observe a sequence of Nm trades on day m. The individual 

trades are indexed by n, 1,2,..., mn N= , and the associated trading times are 

denoted by ( )nd m . The duration between the successive ticks 1n −  and n is 
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defined as 

 1( ) ( ) ( )n n nm d m d mτ −= −   (1) 

Let ( )np m  denote the transaction price, and ( )nv m  denote the volume traded at 

time ( )nd m . By summing up values of individual trades for a total count of ( )tN m  

transactions, we obtain the cumulated traded value: 

 
( )

1
( ) ( ) ( )

tN m

t n n
n

W m p m v m
=

= ⋅∑   (2) 

The extended durations defined below represent the time required by the market to 

trade a fixed value w in capital. They depend on the time t at which the order is 

placed and hence vary throughout the day. Define the value duration as: 

 ( , ) inf{ : ( ) ( ) }W t tt w W m W m wττ τ += ≥ +   (3) 

which defines the minimum amount to time required to increase the trading value by 

w amount. 

 

A consistent kernel-based estimator of the trade arrival rate ( )λ ⋅  is 

 −

= =

− =   
∑∑ 1

1 1

( )1 1ˆ
mNM

n
t
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M h h

  (4) 

where [ ]K ⋅  is a kernel function, with h being the bandwidth, a typical example of 
which is the Gaussian kernel: 

 = −
21( ) exp( )

22
uK u

π
  (5) 

Similarly, the empirical densities of the value-weighted duration can be estimated 

consistently for any traded value w as 
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where h1 and h2 are the bandwidths of the two Gaussian kernel functions K1 and K2, 

respectively. 

 

With the estimated density function, we can construct two measures of liquidity: (1) 

the liquidity cost per unit of value: 

 [ ( , )]( , ) W
W

E t wm t w
w

τ
=   (7) 

and (2) the dispersion of the weighted duration: 

 2
2

[ ( , )]( , ) W
W

V t wv t w
w

τ
=   (8) 

This represents the risk regarding the order execution time, comparable to the risk 

on an asset’s return. Since both the average weighted duration ( , )Wm t w  and the 

volatility of weighted duration 2 ( , )Wv t w  both incorporate three important attributes 

of market liquidity, we can use them to gain a better understanding of the market 

liquidity condition. 

 

Several conventional liquidity measures are also used. In particular, I calculated the 

Amihud ratio (Amihud, 2002), bid-ask spread, and no-trade days (Lesmond, et al. 

2000). The Amihud ratio is the ratio of the absolute return to trading volume, which 

intends to capture the extent to which an order generates an adverse reaction in the 

market price (Foucault, Pagano and Roell, 2013). It is calculated here as 
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where itr  and itV  are the return and trading volume of the ith contract, then we 

summarize the value of all contracts and then divided by the trading days to get the 
average ratio for the one year before and after September 2008. The bid-ask spread 
is calculated as  

 100%it it

i it

A B
M
−

×∑   

where itA  and itB  are date t’s the last best ask price and best bid price, 

respectively, for contract i. itM  is the mid price between bid and ask prices. We 

then again get the average measure over the year before and after September 2008. 

Finally, the no-trade days ratio is calculated as  

 
1

i
N

i

NR
D
N−

∑   

where iNR  is simply contract i’s zero-return days, D is the total trading days, and N 

is the total number of contracts. Again we compute the measure before and after 

September 2008. 

Data 

 

The Taiwan Futures Exchange (TAIFEX) was established in 1996. It offers a centralized 

market for trading futures and options contracts in Taiwan. Currently, its products 

include 12 futures contracts and 7 options contracts, with the Taiwan Stock Exchange 

Capitalization Weighted Stock Index (TX) having the biggest share of daily trade. Since 

the TX contract is the major product on the TAIFEX, I’ll focus on the TX contract only. I 

use the date (month) of the bankrupt of Lehman Brothers as the cutoff point, use the 

1-year periods before and after September 2008 to compare market liquidity before 
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and during financial crisis. The data will be collected from the Taiwan Economic 

Journal (TEJ) Intraday Data Bank. To reduce the potential biases caused by the 

overnight effect, the opening auction, and the closing auction, I will exclude the very 

first transaction and any traction that occurred after 1:40 pm. Therefore, this study 

will be based on the transaction prices and volumes for the nearest month TX 

contracts traded on the TAIFEX from 8:45 am to 1:40 pm. 

 

Empirical Results 

First, Figure 1 and Figure 2 show some summary statistics.  

Figure 1 

 

Figure 2 
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From these we can see, the trading activities in the Taiwan futures market, in terms 

of trading volumes and values, did not seem to be different before and after the 

financial crisis. The pattern seems to be the same, and the absolute numbers of 

trading volume and value do not show significant changes. And if anything, the 

volume is even higher after the September 2008 event. As I mentioned in the 

introduction, a priory we really don’t know whether the trading activities in the 

futures market should go up or down during financial crisis. While the crisis itself 

would prompt investors to stay away from financial markets, the hedging function of 

the futures market might actually result in more trading activities as it was used 

heavily to hedge risks in the stock market. 

 

Figure 3 shows the estimated density of trade arrival rates tλ . It can seen that a great 

proportion of trades clustered around 9am, gently declined thereafter, and peaked 

up again right before the close of the trading day. This pattern does not seem to be 
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changing after September 2008. 

Figure 3 

 
Next, we construct the trading-value based duration, ( , )Wτ t w , as defined in 

equation (3), where the minimum value-traded w is computed as the average trading 

value (about NTD1,100,000 of the TX contract) per five-minute trading blocks. Based 

on these conditional duration ( , )Wτ t w , we apply the kernel density function defined 

in equation (6) to the two sets of data, and present the results in Figure 4 for the 

data in before September 2008; and in Figure 5 for the data after September 2008. 

The axis-Secs refers to seconds from midnight (e.g. 31500 seconds from midnight 

corresponds to 8:45am), while axis-Tau refers to duration required to fulfill at least 

the minimum trading-value w. 

Figure 4 
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Figure 5 
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Although the graph after the September 2008 (Figure 5) looks to be quite different 

from the graph before September 2008 (Figure 4), the difference is not uniform. To 

see this, Figure 6 displays the empirical density function of ( , )Wτ t w  for the two 

different trading periods estimated at various times throughout the day. They show 

the time varying empirical densities of weighted durations. 

Figure 6 

 

The densities of weighted durations before and after September 2008 are different, 

but the difference is not uniform. It is instructive to compare this result with the 

result in Chang and Lin (2012), which is reproduced here as Figure 7. In Chang and Lin 

(2012), we calculate the duration measure before and after the change of trading 

mechanism on the Taiwan Futures Exchange in July 2002. The impact there was clear: 

a monotonic relationship existed between the before and after densities. But such 

___  before Sep. 2008 

-----  after Sep. 2008 

11 
 



relationship does not seem to be present between the before and after September 

2008 densities, and the average duration (7) as well as duration volatility (8) do not 

change monotonically as they were in 2002. 

Figure 7 

 

 

My conjecture for this inconclusive result is that, while the financial crisis did impact 

the liquidity in the futures market, the direction of the impact is ambiguous. On the 

one hand, investors tend to pull out of financial markets due to the uncertainty 

brought about by the crisis, which would decrease the liquidity of futures market; on 

the other hand, the trading activities in the futures market might increase due to its 

hedging function for the stock markets. A careful application of the duration measure 

to the stock market is needed to confirm this relationship. 

 

___  May 2002 

-----  Oct. 2002 
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Conventional Liquidity Measures 

I also use several conventional liquidity measures to calculate the liquidity situation 

before and after September 2008. These conventional measures are: the Amihud 

ratio, the bid-ask spread, and the no-trade day ratio. The results are summarized in 

Table 1 below. For comparison, these measures are also applied to the Taiwan stock 

market, also covering the one-year period before and after September 2008: 

Table 1 

 September 2007 – August 2008 September 2008 – August 2009 
 Stock market Futures market Stock market Futures market 
Amihud Ratio 2.18 0.32 3.02 0.24 
Bid-Ask 
Spread 

0.68 1.16 0.84 0.14 

No-trade day 
ratio 

8.11 1.36 7.92 0.58 

 

For the futures market, all three measures decreased after September 2008, 

meaning that the liquidity situations in the futures market were actually increased 

after the financial crisis. On the other hand, except for the no-trade day ratio, the 

liquidity situations in the stock market were decreased. This partly confirms the 

earlier conjecture that while the crisis hit the stock market hard, being a natural 

hedging vehicle for the stock market, the futures market actually exhibited increased 

market activities. The duration measure I considered in this study shows inconclusive 

result, as it is a composite measure of volume, immediacy, and price impact; while 

the conventional Amihud ratio and bid-ask spread only consider the price impact. 

 

Conclusion 

 

This paper studied the liquidity situations in the Taiwan Futures market before and 
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after the September 2008 financial crisis. The liquidity measure used is the 

composite measure developed by Gourieroux et al. (1999), which intends to 

incorporate the three major facets of market liquidity: volume, immediacy, and price 

impact. The result shows that there is inconclusive evidence showing the market 

liquidity of futures market was negatively impacted by the financial crisis. My 

conjecture is that, while in general financial crisis should decrease market liquidity, 

the hedging nature of the futures market might work the other way as investors 

relied on the futures market more to hedge their exposure in the stock market as a 

result of negative impact of the financial crisis. Conventional measures are also used 

to compare liquidity situations in Taiwan’s stock and futures markets, verifying that 

while the stock market liquidity was negative impacted, the futures market liquidity 

might have actually increased. A further study applying the Gourieroux duration 

measure to the stock market would further reveal the nature of the impact of 

financial crisis on market liquidity. 
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科 
教 
處 
計 
畫 
加 
填 
項 
目 計畫成果推廣之參與（閱聽）人數 0  

 



科技部補助專題研究計畫成果報告自評表 

請就研究內容與原計畫相符程度、達成預期目標情況、研究成果之學術或應用價

值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）、是否適

合在學術期刊發表或申請專利、主要發現或其他有關價值等，作一綜合評估。

1. 請就研究內容與原計畫相符程度、達成預期目標情況作一綜合評估 
■達成目標 
□未達成目標（請說明，以 100 字為限） 

□實驗失敗 

□因故實驗中斷 
□其他原因 

說明： 

 
2. 研究成果在學術期刊發表或申請專利等情形： 

論文：□已發表 □未發表之文稿 ■撰寫中 □無 

專利：□已獲得 □申請中 ■無 

技轉：□已技轉 □洽談中 ■無 

其他：（以 100 字為限） 
  
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價

值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）（以

500 字為限） 

 

本研究以一新的複合性流動性指標計算台灣期貨市場在 2007-2009 金融風暴

期間市場流動性變化之情況，發現期貨市場之流動性並無顯著受到影響，而

傳統單一面向之流動性指標反而顯示期貨市場流動性之上升。文獻上一般較

少做期貨市場與股票市場在同一事件下之流動性變化情形之比較，本人預期

未來將此複合性指標亦應用在股票市場上，以驗證是否期貨市場之避險功能

導致其流動性與股票市場在金融危機期間有相反的走勢。 
 


