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Motivation

Market makers post both the price and quantity of shares that they are willing to trade.

Example

Bid price = $22 1/16    Bid size = 1000 shares

Ask price = $22 5/16   Ask size = 1400 shares    

Most previous studies focus only on price quotes.  The main focus of these studies has been:

· how securities dealers establish their bid-ask spreads to          recoup the order processing, inventory, and adverse                selection costs    

· how spreads can be divided into these components. 

See, for example, Demsetz (1968), Benston and Hagerman (1974), Stoll (1978, 1989), Cohen et al. (1981), Ho and Stoll (1981), Copeland and Galai (1983), Glosten and Milgrom (1985), Glosten and Harris (1988), Glosten (1989), Foster and Viswanathan (1991), and Huang and Stoll (1997).

Studies of spreads and depths

Lee, Mucklow, and Ready (1993)

· Examine intraday variation in spreads and depths on        the NYSE and show that wide spreads are accompanied    by small depths.

· Spreads widen and depths drop immediately prior to        quarterly earnings announcements.

· Information asymmetry risk increases immediately

   prior to anticipated news events.

Harris (1994)

· Analyzes the effect of the minimum price variation

   (MPV) on NYSE specialists' quotes.

· MPV affects the depth when it is larger than the spread

   that dealers would otherwise quote (i.e., when MPV is a

   binding constraint).

· Harris suggests that a binding MPV increases depths. 

· When the spread equals MPV as a binding constraint,      liquidity providers will find it profitable to supply             liquidity and as a result, they are likely to offer large         depths.  

Kavajecz (1996) and Kavajecz and Odders-White (1999)

· Suggest that NYSE specialists use depths as a strategic             variable to reduce risks associated with information                events.

Kavajecz (1999)

· Shows that both specialists and limit order traders post

   smaller depths around earnings announcements and                    thereby reduce their exposure to adverse selection costs.

Goldstein and Kavajecz (2000)

· Find that both quoted spreads and depths declined after the           NYSE’s tick size changed from eighths to sixteenths.

Unanswered questions – Why this study?

Previous studies of spreads and depths focus only on specialists’ quotes on the NYSE.  None of these studies examined the interactive nature of spreads and depths on multiple dealer markets such as Nasdaq.

We have limited knowledge about the relative utilization of spreads and depths by market makers as a means of liquidity management.

· Do market makers update depths more frequently than  spreads (or vice versa) for their liquidity management?

· Is there any linkage between quote revision behavior and

   stock characteristics?

Empirical evidence is useful for assessing market quality, especially in light of upcoming decimalization of U.S. securities markets.

	If the frequency of quote revisions involving changes in the spread is much smaller than the frequency of quote revisions involving changes in the depth,




(
	Then current MPV (i.e., tick size) poses a stronger restriction on dealer quote decision than the minimum size variation and thus that decimalization is likely to improve market quality.


There is only scanty evidence in the literature of how market makers use depths and spreads jointly.

· Are spreads and depths complements or substitutes as      dealers’ control variables for liquidity management?

· If the majority of quote revisions involve a movement on a     given liquidity supply schedule, the spread and depth may     be viewed as substitutes.

· Conversely, if the majority of quote revisions involve a            movement between different liquidity supply schedules,          they may be viewed as complements. 

What we do

Empirical analysis of how Nasdaq dealer revise their spread and depth quotes using a sample of 2,319 stocks.

We perform both the cross-sectional and time-series regression analyses to examine

·  how the market makers’ quotation behavior varies with          firm/security characteristics and

·  how they adjust their depth quotes as they change their           spread quotes.

We also analyze intraday variation in market makers’ quote revisions and thereby shed further light on how they manage inventory and adverse selection problems.

Data source and sample selection

· We obtain data for this study from Nastraq® Trade and          Quote Data.

· We use the trade data, inside quote data, and dealer quote     data for the entire month of April 1999. 

· To secure our study sample of reasonably active stocks, we     use only those with at least 500 transactions during the           entire month.

· A stock is deleted from the study sample if either the               closing share price or the number of shares outstanding is      not available from the CRSP tape.

· This leaves us with a total of 2,319 stocks.

Error Filters

· quotes if either the ask price or the bid price <  0;

· quotes if either the ask size or the bid size < 0;

· quotes if the spread is greater than $10 or less than zero;

· before-the-open and after-the-close trades and quotes;

· trades if the price or volume < 0;

· trade price, pt, if  ((pt – pt-1)/pt-1(  > 0.5; 

· ask price, at, if  ((at – at-1)/at-1( > 0.5;  and

· bid price, bt, if  ((bt – bt-1)/bt-1( > 0.5.

Quote revision class

To analyze dealer quote revision behavior, we identify each and every dealer who makes a market for each stock.

We then classify each and every pair of two consecutive spread quotes by each market maker into one of the three quote revision groups:

· decrease in the spread (-),

· no change in the spread (0), and

· increase in the spread (+).

Similarly, we classify every pair of consecutive depth quotes into one of the three quote revision groups:

· decrease in the depth (-),

· no change in the depth (0), and

· increase in the depth (+).

By following this procedure, we classify each quote change into QRC (x,y), where

x (x = -, 0, +): quote revision group for spread

y (y = -, 0, +): quote revision group for depth

Quote revision class

______________________________________________________
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Decrease (-)
Same (0)
   Increase (+)
 ______________________________________________________




Decrease (-)
QRC (-,-)

QRC (-,0)

QRC (-,+)


Spread

Change
Same (0)

QRC (0,-)

QRC (0,0)

QRC (0,+)




      Increase (+)
QRC (+,-)

QRC (+,0)

QRC(+,+)

______________________________________________________

Example 

· If a quote change involves an increase in the spread and a      decrease in the depth, we classify the quote change into           QRC (+,-). 

· If a quote change involves only a decrease in spread (and

   no change in the depth), we classify the quote change into           QRC (-,0).

· Using only partial information?

Distribution of quote changes by QRC

· For each stock, we count the number of quote changes in        each QRC for each market maker.

· We then aggregate the number of quote revisions in each        QRC across market makers. 

· Finally, the number of quote changes in each QRC is               summed across our sample of stocks. 

See Table 3.

Liquidity supply schedule

Studies suggest that inventory and adverse selection risks increase with the size of incoming orders.

Easley and O’Hara (1987), Glosten and Harris (1988), and Lin, Sanger, and Booth (1995) suggest that

· Large orders are more likely to create an inventory

   imbalance for market makers than small orders and

· Traders with superior information are likely to exploit any    mispricing by placing large orders.

This suggests that dealers supply liquidity according to the upward-sloping liquidity supply function.

Summary of evidence

· Quote revisions involving an unambiguous change in              liquidity account for nearly 80% of all quote revisions.

· Market makers change depths more frequently than

   spreads for their liquidity management.

· While discreteness is likely to affect both spreads and

   depths, the price discreteness seems to have a greater effect        than the depth discreteness.

Quote revisions and

stock characteristics
· We examine whether the market maker’s quote revision

   pattern varies with stock characteristics. 

· We cluster our sample of stocks into four portfolios according to the market value of equity.  We then calculate the mean proportion of each QRC across stocks within each portfolio. 

· Similarly with share price, trade size, and risk 

Summary of evidence

Dealers make more frequent revisions in liquidity for stocks of smaller companies, with lower prices, or with larger transactions.

The information-driven price change is likely to be greater and more frequent for stocks of  smaller companies.

· Frequency of insider trading is greater for smaller firms (Chung and Charoenwong, 1998).
· Trade-induced price changes may be greater and more frequent for these stocks because stocks of smaller companies are generally less liquid than stocks of larger companies.   

Market makers are likely to update their quotes more often for large volume stocks to deal with the adverse selection problem.

· Traders with superior information about the value of an        underlying asset are likely to place large orders to fully           exploit their informational advantage. 

· The average trade size is likely to be larger for stocks with     more frequent information-driven trading.

· Market makers are likely to revise their quotes whenever

   there are large transactions even if they are not information       motivated.

The proportion of quote changes involving a simultaneous increase (or decrease) in the spread and depth is negatively correlated with share price.

MPV restricts the market makers’ use of spreads for their liquidity management, especially for low-priced stocks.

Consider a market maker who finds that an increase of five cents in the spread is warranted due to new information.  If the tick size is $1/16, this minimum allowable price variation is a binding constraint.

The market maker can move to a position on the new liquidity supply schedule that reflects the new information by increasing the spread by one tick and simultaneously increasing the depth.

Depths as a function

of price quotes

· Use time-series data for each individual dealer

· Examine how market makers interactively determine their     spread and depth quotes

· Select three portfolios of 100 stocks each based on their          trading volumes

Regression Model

Depth spread  = (0 + (1DNI + (2DIN

+ ((i Intraday time dummyi + (;

Depth spread = (Ask depth – Bid depth)/[(Ask depth

                                        + Bid depth)/2],

DNI = the dummy variable which equals one if the ask price is               at the inside market and the bid price is smaller than the            best bid and zero otherwise,

DIN = the dummy variable which equals one if the bid price is               at the inside market and the ask price is greater than the            best ask and zero otherwise,

Empirical evidence

When market makers actively compete for order flow with price, they tend to quote large depths.

· This may indicate that market makers choose to quote the      inside market only when they feel that they are not likely to    be exploited by informed traders.

· The results may reflect the market makers’ attempt to            neutralize their inventory imbalances by actively seeking        large order flows with the inside market quote.

Alternative model

’

(Ask depth + Bid depth)  = (0 + (1DNI  + (2DIN

+ (3DII   + ((i Intraday time dummyi  + (;

The intercept measures the average depth of quote class (N,N).

(1, (2, and (3 measure the differences between the average depth for quote class (N,N) and the average depth for quote classes (N,I), (I,N), and (I,I), respectively.

Intraday analysis

· Previous studies [see, e.g., Chan et al. (1995) and Barclay et   al. (1999)] also analyze intraday data for Nasdaq stocks. The the main focus of these studies has been the analysis of intraday variations in trading volume, spreads, and volatility.

· Our focus here is to examine whether there exists any             intraday pattern in the frequency of dealer quote revisions.

· To the extent that dealer quote revisions are motivated by      changes in dealers’ information sets and/or their trading        desires, our analysis offers an alternative test of the adverse    selection and inventory models of market making.

Interpretation

· The U-shaped pattern of the intraday quote revision               frequency is likely to be driven by the corresponding               variation in trading volume [see, e.g., Chan et al. (1995)]. 

· To the extent that the rate of information resolution is high    during the early hour of trading, we expect the number of      information-driven quote revisions to be greater during          this time period. 

· The large number of quote revisions during the last hour of    trading is consistent with the prediction of inventory               models.  Risk-averse dealers want to end the trading day        with the desired inventory and thus may actively seek order    flow before the close in an attempt to resolve any inventory    imbalances accumulated during the day.

Intraday variation in spread and depth

· Chan et al. (1995) and Barclay et al. (1999) examine the          intraday pattern of spreads on Nasdaq using the inside           market quote data. 

· The inside market quotes reflect the lowest ask and highest    bid prices among those quotes posted by different dealers.

· Most theoretical models of market making consider how         individual market makers deal with adverse selection and      inventory problems. 

· Hence, it is appropriate to use the individual dealer quote      data if one desires to interpret the observed intraday               pattern from the perspective of these models.

· As our empirical analysis involves a cross-sectional                  aggregation of spreads across dealers and stocks, we               normalize inter-dealer as well as inter-stock differences in      spreads.  Hence, we use the standardized spread:

STSPRDk,i,j  =  (Sk,i,j – Mi,j)/SDi,j;

STSPRDk,i,j = the standardized spread of quote k for stock i by                           market maker j,

Sk,i,j = the spread of  quote k for stock i by market maker j, and

Mi,j and SDi,j, respectively, are the mean and standard deviation of Sk,i,j during the study period.

Statistical significance

STSPRD  = (0 + (1D1  + (2D2  + (3D3

+ (4D4  + (5D5  + (6D6  + (;

D1, D2 ,  and D3   represent, respectively, the first three 30-minute intervals of the day 

D4, D5,  and D6 represent, respectively, the last three 30-minute intervals

Intraday variation has changed

Chan, Christie, and Schultz (1995) find that the average inside spread of Nasdaq stocks does not follow the U-shaped pattern.

They suggest that the sharp decline in Nasdaq spreads near the close may be due to inventory control by dealers who post more competitive quotes to go home flat.

Barclay et al. (1999) show that inside spreads are widest after the open, and drop sharply during the first 30-minute interval.

Why the new pattern? Chung et al. (1999) suggest that the U-shaped intraday pattern of NYSE spreads is determined by limit orders placed by outsiders.

Summary of major findings 

· Liquidity providers use both spreads and depths as a              means to manage liquidity

· Nasdaq dealers make more frequent revisions in depths          than in spreads.

· Quote revision patterns are strongly correlated with the         attributes of underlying stocks. 

· Nasdaq dealers are aggressive in their depth quotes when      they post competitive price quotes (i.e., the inside market        quotes).

· The extent of liquidity management is greater during the        early and late hours of trading than during midday.

· The intraday pattern of Nasdaq spreads is now similar to       that of NYSE spreads.

· Depth is smallest during the first hour.

Limitations of the study

and future research

· The role of limit orders?

·  Used only partial information.

· The study offers little insight on how dealers change their         price and quantity quotes in response to outside shocks.

· NYSE specialists and Nasdaq dealers exhibit similar quote     revision behavior?

· Comparative analysis of quote revision behavior using data    before and after the tick size change on the NYSE and            Nasdaq.
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