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Abstract

I use order book and transactions data from the Chinese financial market to calculate

daily measures of bid-ask spreads, depth, and price impact(Amihud) for a 11-year sample

period(2007-2017). From these measures, daily indices of Chinese financial market liquidity

are constructed, reflecting the fact that the varying measures capture different aspects of

market liquidity. Taking advantages of the liquidity index, I use VAR model to investigate the

relationship between the change of stock liquidity and the change of bond liquidity, and find

that change of stock liquidity is significantly negatively related to the future change of bond

liquidity but not vice verse.

1 Introduction

Liquidity describes the degree to which an asset or security can be quickly bought or sold in

the market without affecting the asset’s price. In recent years, market liquidity has taken on

special interest because of the 2007-09 financial crisis, because of post-crisis regulatory changes,

and because of the increasing role of high-frequency trading firms (HFTs) in the market.

Despite its importance, no studies have used order book and transactions data to assess

market liquidity over an extended period.1 In the aspect of American financial market liquidity,

some studies have examined liquidity using order book data over relatively short time spans

(e.g., Fleming (2003), Engle, Fleming, Ghysels, and Nguyen (2012), and Adrian, Fleming,

Shachar, and Vogt (2017)). Other studies, such as Goyenko and Ukhov (2009) and Goyenko,
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1I summarize liquidity indices used in the literature and highlight the advantages of our liquidity indices based

on the comments from the course of Time Series Analysis.
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Subrahmanyam, and Ukhov (2011), have used bid-ask spread data from the Center for Research

in Security Prices (CRSP) which have at times been based on a maturity-dependent spread

curve that does not change from day to day. In the aspect of Chinese financial market,

few paper use the information of high-frequency transaction and order-book data to construct

indicators of liquidity. In comparison, I assess Chinese financial market liquidity over a 11-year

sample period, from 2007 to 2017, using order-book and transactions data from the CSMAR

high-frequency database of GTA company.

2 Liquidity Indices

2.1 Liquidity Measures

The liquidity measures used frequently in the literature are price impact(Amihud), the relative

bid-ask spreads and depth.

Amihud(2002) proposed an indicators to assess the price impact of transaction, which is

defined as:

Amihud =
1
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The relative bid-ask spread is defined as:

Rpd =
S1 −B1

(S1 +B1)/2
∗ 100

And the depth is defined as:

Depth =

∑5
i=1(Si ∗ SVi +Bi ∗BVi)
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To summarize the information of Amihud, Rpd and Depth, I calculated the liquidity index

by the following procedure: (1) I calculated Amihud, Rpd and Depth of every asset on every

trading day using high-frequency data during 9:45-11:30 to 13:00-14:45(Frequency: SHSE 5s

and SSE 3s), excluding the time point when the price reached the 10 percent upper bound

or lower bound2. (2) I standardized these 3 time series of each asset, took the average of

3 indicators and attained daily liquidity index of each asset. (3) I took the average of the

liquidity index in a specific category, such as stock, bond, fund and so on, and attained the

liquidity index of a category. Higher value of liquidity index indicates poorer liquidity in the

category.

2In these cases, the meaning of these indicators are changed because of Chinese specific market micro-structure.
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2.2 Time Plot

I plot the liquidity index of stock, bond, fund and currency. The stock liquidity was poorest

during the financial crisis in 2008, and it was most adequate in June, 2015. The stock liquidity

was more volatile than the bond liquidity. The liquidity indices contain a lot of stories in

Chinese financial market.

Figure1: Liquidity of Bond and Stock

Figure2: Liquidity of Fund and Currency
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In this project, I focus on the depth of stock and bond market and investigate the interde-

pendence of them. At first, I sum up the depth of all stocks(or bonds) on every trading date.

Then I take the average of the depth every month and attain a monthly depth index.

Figure3: Depth of Stock and Bond

From Figure 3, I see that the depth of stock and bond are exponentially growing, therefore

I take log of them and plot the new series in Figure 4.

Figure4: Log(Depth) of Stock and Bond
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There are evident trend in the series of log-depth of stock and bond, therefore, I take first

order difference of them, the new series are plotted in Figure 5.

Figure5: Difference of Log(Depth) of Stock and Bond

The differenced series seem like common stationary time series. I will do stationary test to

verify whether it is stationary.

2.3 Descriptive Statistics

Table 1 shows the descriptive statistics of the log depth of stock and bond as well as the first

order difference of them. The mean of differenced log-depth of stock is 0.01, which indicates

that the depth of stock grows 1 percent per month on average. Similarly, the depth of bond

grows 1.2 percent per month on average. The skewness of differenced log-depth of stock is

-0.27 and the kurtosis is 2.81, which are closed to the normal distribution. It is similar for

differenced log-depth of bond.
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Table1: Descriptive Statistics

2.4 Stationarity Test

Table 2 shows the results of the KPSS test for the differenced series. I cannot reject the null

hypothesis ”the serie is stationary” at the significance level of 10%. I also do ADF, PP and

DFGLS test, and ”there exists unit root” is rejected at 1% level. Therefore, I accept that the

differenced series are stationary. Figure 6 shows the ACF and PACF of them.

Table2: KPSS Test
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Figure6: ACF and PACF

3 Model Specification

In order to investigate the relationship of the change of stock liquidity and the change of bond

liquidity, I use the VAR model and put them in a system to estimate and predict. Based on

the minimum of FPE and AIC, I choose 3 as the number of lags in the VAR model. The

estimation period is 2007.02-2017.06 and I use the last 5 observations to do out of sample

forecast.
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Table3: Selection-order Criteria

3.1 Model Estimation

Table4: VAR Model Estimation Result
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Most coefficents of the lag-term is negative, and the change of stock liquidity is significantly

negatively related to the future change of bond liquidity but not vice verse. In addition, I do

Granger causality test and find that ”bond” is the Granger cause of ”stock” at significance

level of 10% but not vice verse.

Table5: Granger Causality Wald Tests

4 Model Diagnostic

4.1 VAR Model Stationarity Test

The roots of the equation |λ3I2 − λ2Φ1 − λΦ2 −Φ3| = 0 are all inside the unit root, therefore

the VAR system is stationary.

Figure7: VAR System Stationarity
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4.2 LM Test and Normality Test of the Residuals

The LM test cannot reject the null hypothesis ”there is no autocorrelation in the residuals”

at significance level of 10%, both for lag order of 1 and 2, therefore, I accept that the residual

serie is white noise. In addition, the Jarque-Bera test cannot reject the null hypothesis ”the

residuals follow Normal distribution” at significance level of 10%, therefore I accept that the

residuals follow Normal distribution. These 2 results indicate that the model specification is

plausible.

Table6: LM test of the Residuals

Table7: JB test of the Residuals
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5 Forecast

I forecast 5 values of the differenced log-depth of stock(or bond) and compare with true values.

From Figure 8, the forecast of stock is more accurate than bond. Moveover, all of the true

values fall in the 95% confidence interval.

Figure8: Forecast

6 Conclusion

Using high-frequency order book and transactions data from the Chinese financial market

in 2007-2017, I construct liquidity indices capturing the information of price impact, bid-ask

spread and depth. Moreover, I use VAR model to investigate the relationship between the

change of stock liquidity and the change of bond liquidity, and find that change of stock
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liquidity is significantly negatively related to the future change of bond liquidity but not vice

verse. The future work includes studying the pattern of liquidity index higher frequency and

investigating the interdependence of other financial markets liquidity, such as the Futures and

options market.
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