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Abstract

The recent stock market crisis has raised unc ertainty and has experienced a sign ificant
increase in volatility. If looking to m arket prices in the long run, volatility increase has
lead to a dramatic fall in prices but a closer examination of high frequency data can give
evidence th at trad ing v olume distributions as well as the num ber of tran sactions in
stocks are connected with m arket volatility. The goal of this paper is to investigate the
dynamic relationship between trading volum e and market volatility in high frequency
financial time series during financial crisis.
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1. Introduction

The recent stock market crisis (2008) began in July 2007 when a loss of confidence by
investors in the value of securitized m  ortgages in the United States resu  Ited in a
liquidity crisis with a substan tial inje ction of capita linto f inancial m arkets. In
September 2008 the crisis deepened as stoc k markets worldwide crashed and entered a
period of high volatility, and a considerable number of banks, mortgage lenders and in-
surance companies failed in the following w eeks. Recent financial literature has do cu-
mented a severe reduction of stock m arket liquidity during m arket downturns. In par-
ticular, several empirical studies investigate factors that may influence stock m arket li-
quidity during financial crisis. Am ong these, the last on e has experienced extrem e li-
quidity risk: excess ive volatile market cond itions tend to produce unpredictab le short
term stock price movements opening up bid ask spreads of individual stocks and leading
to market illiquidity. This situation is mostly related to sellers trying to close their posi-
tions in no bid m arket conditions: in illiquid stock m arkets, investors are substantially
unable to sell large amounts of shares without generating sharp decline in prices.

This paper examines the determinants of changes in liquidity and their relationship with
stock market returns of the Italian stock market during the recent financial crisis. In par-
ticular, we develop a m odel that measures liquidity by the degree to which the quantity
of stocks traded affects the m arket price of stocks. Liquid m arkets are m arkets where
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partecipants can rapidly execute large volum e transactions without a significant price
impact of the stocks; in an illiquid m arket, however, they can determine adverse impact
on stock prices. Section II desc ribes the technique for measuring stock market liquidity
and all the time series indicators related to market liquidity shocks.

2. Measuring Liquidity Risk

There are no liquidity measures universally ad opted in financial applications. In litera-
ture two types of m easures of market liquidity are used: measures related to trading ac-
tivity and m easures related to trading costs. Three forms of market liquidity can b e in-
spected: tightness, depth and resiliency. The fi rst measures the intensity the bid and ask
prices div erge from the m id m arket prices ; depth is retated to th e vo lume of trad es
which is unlikely to m ove prevailing market prices and is tipically referred to the fluc-
tuation in b id-ask spreads as a resu It of the impact from order executions. Resiliency
measures the speed with which imbalances in order flows are dissipated and is related to
the speed with which the bid-ask spread and order volume are restored to normal market
conditions. In order to examine intraday liquidity patterns we propose a set of measures
applied to half hourly stock tim e series. The following conventional “market liquidity”
indicators are constructed for all the stocks and the intraday periods:

e Volume: total number of shares traded;

e Value: total turnover value measured in local currency;

e Number of “Inform ation orders”: total num ber of orders w ith size greater than

the median;
e Orders “exceeding the tick size”;
e Excess returns orders: total num ber of orde rs that gene rate returns greater than
the median;
e Illiquidity measure (Amihud 2002) defined as
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where |Rl.| is the absolute return and Vo, is the total value trades in the i-th pe -

riod.
e Interperiod volatility defined as:
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where Py ; and P ; are respectively the highest and the lowest price in the i-th

period.
Following empirical evidence that traders tend to concentrate their activ ity at the c lose
and the open of the m arket in bear m arkets, all the liquidity indicators are summarised
daily by computing a concentr ation measure to investigate relations to price volatility
and bid-ask spreads. Moreover, the standard deviation of the chi square test between a
selected day em pirical frequency distribution and all the othe rs is proposed to depict
persistince of market illiquidity. Finally, using time series ordinary least squares, we es-
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timate the dynamic interaction between liquidity indicators and absolute stock daily re-
turns.

3. Empirical Results and analysis

The study employs a trade-by-trade data set which provides order book data for the Ital-
ian equity market with information on prices and volumes transacted along with prevail-
ing bid and ask quotes. Some of the proposed liquidity indicators, for the Fiat stock half
hourly time series as an example, are summarised monthly in Table 1 (descriptive statis-
tics) and Figure 1.

Table 1: Fiat stock time series liquidity measures: descriptive statistics

Distribution Difference Mean Std Min Max
Total numbers of share traded 32,40 4,66784 25,43 43,92
Orders exceeding the tick size 206,48 47,4077 113,57 337,35
[liquidity measure 0,0437 0,0291  0,0211 0,1151
Interperiod volatility 0,0274 0,0101 0,0174 0,0554
Concentration Mean Std Min Max
Number of information orders 0,0714 0,0026 0,0682 0,0795
Excess returns orders 0,1550 0,0326 0,0832 0,2011

Figure 1: Fiat stock time series liquidity measures
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As shown in Figure 1, m arket liquidity by al | measures deteriorated sharply during the
financial crisis showing similar paths. Duri ng the crisis periods, the fall in depth was
dramatic. For ins tance, market depth m easured as the num ber of “Inform ation Orders”
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rose by m ore than 100% within the first se ven months, while in term s of “Interperiod
Volatility”, rose by more than 300% during the crisis. The sharp falls in depth and rising
price volatility all pointed to a rapid fading of liquidity in the stock market dur ing the
crisis. Table 2 reports the re sults of regression equation wh ich depicts the relationship
between daily stock returns and liquidity indicators and (5% significant level).

Table 1: Fiat stock regression equation

Distribution Difference Parameter  f-statistic Prob.
Orders exceeding the tick size 0,000764 5,23738 0,00%
Excess returns orders -0,001386 -2,56924 1,07%
Illiquidity measure 1,345565 2,53022 1,19%
Concentration Parameter  -statistic Prob.
Excess returns orders -0,020019 -2,61603 0,93%
R? 59% DW-statistic ~ 2,2678
F-statistic 30,9944 Prob(F-statistic) 0,0000
Number of observations ‘ 306

Generally speaking, 13 out of the 20 proces sed stocks from the MIB40 Index show a
positive relation between illiquidity and returns and there is no evidence that relates the

results to s tock market capitalization: overall the regression has an R? of about 39%.
Two distibution difference indexes — “Illi quidity Measure” and “Orders exceeding the
tick size” were significant in all the estimated models whereas the “Excess returns or-
ders” concentration variable was significant for 15 stocks.

4. Concluding Remarks

This paper investigated whether stock m arket illiquidity can affect the volatility le vel
generating excess returns. In particular, a st andard regression model was used to exam -
ine whether specific liquidity indicators can measure the impact of illiquidity during the
recent financial crisis on Italian stock market returns. In terms of the empirical results, it
was found that mainly “depth” and “concentra tion” can explain tran smission effects on
stocks’ returns. However, the significance of the model seems to vary according to s pe-
cific stocks and was perhaps influenced by the regulatory prohibiting short selling.
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