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Consistency between Predicted and
Actual Bid-Ask Quote-Revisions

HASUNG JANG and P. C. VENKATESH*

ABSTRACT

This paper employs a “transaction” data-base to study whether observed quote-revi-
sions are consistent with those predicted by the adverse selection and inventory cost
theories of the bid-ask spread. We find that actual quote-revisions are consistent
with the theoretical prediction in only 25% of the cases. Furthermore, quote-revi-
sion patterns are found to be strongly dependent on the level of the outstanding
spread and, to a lesser extent, on the transaction size. These systematic patterns,
unrelated to the inventory cost and adverse selection theories, are consistent with
the effect on quote-revisions of the limit order book and the minimum 1/8 price-
change rule.

EMPIRICAL RESEARCH IN THE market-microstructure area is benefiting signifi-
cantly from the introduction of time-series transaction data bases that also
incorporate bid and ask quote information (see Hasbrouck and Ho (1987);
Hasbrouck (1988); Harris (1989)). The purpose of this paper is to examine
how well observed quote-revision patterns (on the NYSE) conform with the
predictions of the dealer/specialist models of bid and ask prices. Posted
bid-ask quotes may be for the specialist’s own account or from the public
limit-order book. Our analysis sheds light on the role of the limit book in
influencing quote-revisions.

The logic of our analysis can be motivated by first highlighting our key
empirical results. Dealer/specialist models of bid-ask quotes (see Stoll (1989)
for a review) predict that both bid and ask prices should be revised downward
(upward) following a transaction at the bid (ask). However, of a sample of
62,000 quote-revisions drawn from 250 NYSE firms over a 42-day period,
only 23% fall into this category. Following a transaction at the bid (ask), it is
far more common for neither price to be changed (40% of the cases) or only
the bid (ask) price to be changed (27%). These proportions suggest that, in
general, less than 25% of all quote-revisions are consistent with the predic-
tions of the theoretical models.

*Korea University and University of Houston, respectively. The first author was a faculty
member at the University of Houston when this work was initiated. We would like to thank
AMEX for making the data available to us. We would like to acknowledge helpful comments
from our colleagues at the University of Houston, participants at the Texas A&M Symposium,
and the Western Finance Association meetings in Seattle. In particular, we thank Rich Pettit,
Ron Singer, Yakov Amihud, Kalman Cohen, Laura Starks, and Seha Tinic. Special thanks to the
painstaking efforts of the referee whose suggestions have substantially improved the paper.
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Our results also indicate that quote-revision patterns are strongly depen-
dent on the level of the posted spread and, to a lesser extent, on the
transaction size; these regularities are not predicted by the models. In
particular, quote-revision patterns are strongly consistent with the models
(i.e., both quotes being changed is the dominant type of quote-revision) when
the posted bid-ask spread is = 3/8, but not at smaller spread levels. The
impact of transaction size on choice of quote-revision is quite marked when
the posted spread is =< 2/8, but negligible at spreads = 3/8. These patterns
hold across securities, independent of measures of firm-size, trading inten-
sity, and security price-level.

Thus, the evidence suggests that quote-revisions are generally not consis-
tent with the predictions of the dealer/specialist models. We argue here that
these patterns may be explained, in part, by the role of the limit book and the
fact that the minimum allowable price-change is 1/8. The results from this
study may be helpful in estimating the relative proportions of liquidity
contributed by the specialist and by public limit orders. Our analysis identi-
fies situations in which there is a high probability that posted quotes are for
the specialist’s own account.! Identification of such subsamples would be
useful in (i) tests of the relative importance of the two dominant microstruc-
ture theories (see Hasbrouck (1988)), and (ii) for assessment of specialist
participation and performance and the specialist’s realized versus quoted
spread (see Stoll (1989)).2 Our results may also have a bearing on event-stud-
ies using transaction data. For example, our results indicate that the “ex-
pected” or normal quote-midpoint change would be zero if the outstanding
spread were 1/8 but nonzero if the spread level were 3/8.

Our paper is organized as follows. Section I provides a brief review of
dealer/specialist models of market-making. Section II outlines how limit
orders, the minimum 1/8 price-change rule, and other factors are likely to
affect observed quote-revision patterns. The data are discussed in Section III.
The results, employing a contingency-table analysis of quote-revision pat-

! Typical estimates of specialist participation, on an overall basis, range from 10-15% (NYSE
Fact Books (1985, 1986, 1987); see also Schwartz (1988) and Gammill and Marsh (1988)). Stoll
(1985) estimates the specialist participation rate to be about 24% and discusses the role of the
limit-order book in narrowing the spread. It should be emphasized, however, that these are
statistics at the aggregate level; clearly, there exist numerous situations where the specialist’s
participation is high. We attempt to identify such conditions. Klemkosky and Winkler (1985)
specifically attempt to estimate the proportion of the time that quotes are provided by the
specialist, given that quotes may be from the book. They relate specialist participation rates
(obtained by surveying specialist units) to the spread and find a positive relationship. Overall,
they conclude that “the specialist is not very important in determining the market spread
available to investors.” However, they use daily data.

Ketchum (1989) and Wood (1989) discuss how the importance of liquidity-provision by the
specialist waned with the advent of block trading but has since regained because of basket
trading and indexation.

2 Hasbrouck points out that limit orders can obscure the specialist’s inventory-control behav-
ior, especially for high-volume stocks. Thus, it is useful to identify situations where the quotes
are less likely to have originated from the limit book.
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terns with respect to the spread level and transaction size, are presented in
Section IV. Concluding comments are offered in Section V.

I. Quote-Revisions: Inventory Control and Adverse Selection
Theories

The specialist is assumed to have an estimate of the true stock price and then
set the bid and ask prices around the true price so as to cover his expected
costs at least. Two types of costs that can vary over time are relevant for this
study: (a) inventory holding costs—the specialist is obligated to hold a
suboptimal portfolio at times (related to the price-risk of holding “unwanted”
inventory) and (b) adverse selection costs—the expected trading loss to
informed investors. The size of the spread is assumed to be limited by
competitive forces (public limit orders, floor traders, etc.) and is reflected in a
zero expected-profit condition.

These considerations also dictate how quotes may be revised. Following a
transaction at the bid/ask, the specialist may change only the bid price, only
the ask price, both bid and ask prices, or change neither; although the last is
not strictly a quote-revision, we will refer to it as such. These four types of
quote-revisions are hereafter referred to as “only bid changed”, “only ask
changed”, “both changed”, and ‘“neither changed”, respectively. Our paper
deals with the pattern of choice among these four quote-revision types.

Suppose that a transaction takes place at the bid price (i.e., a specialist
purchase). Both theories predict that, in general, both the bid and the ask
quotes will be revised downward by equal amounts, leaving the size of the
spread unchanged. Stoll (1989) provides a good description of the logic
underlying this result. The downward revision of both prices occurs because:
(i) in the inventory cost models (Stoll (1978); Ho and Stoll (1981)) the
specialist wants to discourage further public sales and encourage public
purchases and (ii) in the adverse selection models (Glosten and Milgrom
(1986); Copeland and Galai (1983)) the bid and ask prices bracket the new,
lower expected true value. The result that the spread size is unchanged
obtains because: (i) the size of the spread is independent of the inventory
level in the inventory cost models and (ii) the size of the spread is dictated by
(exogenous) factors such as the perceived proportion of informed traders in
the adverse selection models.? To put it another way, since the size of the
spread is generally determined exogenously in these models, there is little
reason for a single transaction to lead to a change in the spread size.

3 O’Hara and Oldfield (1986) conclude that the spread size may depend on the inventory level.
Stoll (1989) also points out that while the adverse selection model predicts that the bid and ask
quotes are symmetric about the true price, this is not necessarily true in the inventory cost
model. With respect to the adverse selection model, it is unlikely that a transaction taken at
random would signal an increase in the proportion of informed traders. These models (e.g.,
Glosten and Milgrom) also restrict the trade size to unity, so that transaction size is not allowed
to convey information.
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~ Thus, both theories predict that a majority of quote-revisions subsequent to
a transaction should fall into the “both changed” category. Such a finding
would constitute prima facie evidence in support of the theories. However,
finding that some other type of quote-revision dominates need not mean that
inventory and/or adverse selection costs are unimportant or absent; it could
be that certain assumptions made in the development of the theories are
violated in practice. In particular, the theories generally assume that (i) the
posted quotes are always for the specialist’s own account and (ii) quotes can
be adjusted in continuous dollar amounts. In practice, posted quotes could
also be from the public limit order book, and the minimum allowable price-
change is 1/8 of a dollar on the NYSE. While these assumptions are far from
crucial to the economic logic of the theories, their violation can obscure
empirical validation of the theories.

II. Factors Affecting the Frequency of Quote-Revision Type

This section describes the factors that give rise to observed quote-revision
patterns different from those predicted by dealer market-making theories.

A. Minimum 1/8 Rule

Assume that the outstanding quotes are for the specialist’s own account.
Suppose that a particular transaction is seen by the specialist as having a
small impact, in terms of information conveyed or effect on inventory. In that
case, the specialist may feel that a full 1/8 change is not warranted and
therefore revise neither the bid nor the ask. Thus, ceteris paribus, the 1/8
tick limitation would reduce the frequency of quote-revision. That is, there
would be a greater frequency of ‘“‘neither changed” and a smaller frequency
of “both changed” than otherwise. As noted below, transaction size may
moderate this effect.

B. Limit Orders on the Book

Suppose that posted quotes are always from the limit-order book, and the
specialist functions merely as an order processor (does not post his own
quotes). Following a transaction at the outstanding bid (a market order to
sell), the subsequent quote-revision will depend on the volume of limit orders
at that bid price (the breadth of the book). If the book is broad (large limit
volume) relative to the transaction size, bid and ask prices will remain
unchanged. If the transaction size is greater than the breadth, the next lower
limit bid price will become the new bid price. The ask price, in general, will
remain unchanged. Hence, quote-revisions will fall into the “neither changed”
or “only bid changed” categories. High observed frequencies of these two
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types of quote-revisions would be consistent with posted quotes emanating
from the limit book rather than from the specialist’s account.

Note, however, that because of the minimum 1/8 rule a high frequency of
“neither changed” may also arise when quotes are from the specialist’s own
account. Thus, in situations exhibiting high frequencies of “‘neither changed”,
it is difficult to distinguish whether quotes are from the limit book or from
the specialist’s own account.

C. Transaction Price (Type)

Under the models, quote-revision patterns following a transaction at the
bid are expected to be a “mirror” image of those following a transaction at
the ask. The data make it possible to test whether this symmetry exists in
fact.

D. Transaction Size

Other things equal, a larger transaction is likely to have a greater impact
on the specialist’s inventory or the limit order book and may also be assigned
a higher probability of being ‘‘information-motivated”. *

If the outstanding quotes are from the specialist’s own account, a large
transaction is more likely to elicit a quote-revision than is a small transac-
tion. A smaller transaction would demand a smaller revision in the true price
because of smaller impact on the specialist’s inventory and /or lower informa-
tion content; the 1/8 minimum may pose a threshold, resulting in no revision
at all. As a result, the frequency of “neither changed” should decrease with
increasing transaction size, with an offsetting increase in the frequency of
“both changed”.

If the outstanding quotes are from the limit book, a large transaction is
more likely to exceed the prevailing breadth than a small transaction. Thus,
large transactions should be associated with a lower frequency of ‘“neither
changed”, with an offsetting increase in one-sided quote-revisions (i.e., “only
bid changed” and ‘“‘only ask changed”).

These predicted differences in substitution patterns (between quote-revi-
sion types) as a result of transaction size may therefore provide a means of
distinguishing whether quotes are from the book or from the specialist.

* Mildenstein and Schleef (1983) obtain the result that the spread size is positively related to
the order size. Easley and O’Hara (1988) argue that an informed trader would like to trade a
larger quantity. However, in a multiperiod world, strategic considerations may indicate that it is
optimal for the informed trader to trade piecemeal or to camouflage himself with other large
trades (see Kyle (1985) and Admati and Pfleiderer (1988)). The literature on the choice between
limit versus market orders (reviewed in Cohen et al. (1986); see also Conroy and Winkler (1986);
Kyle (1985); Jang and Jun (1988); and Rock (1988)) also considers these questions. Hasbrouck
(1988) concludes that large trades convey more information than small trades. See Amihud et al.
(1985) for an overview of the literature.
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E. Level of the Outstanding Spread

In transaction-time, the posted spread varies substantially. The level of the
spread at a given time, in addition to being based on fundamental factors
(such as expected holding period or anticipated price-risk), may also indicate
the likelihood of the posted quotes being from the limit book versus the
specialist’s own account. When other liquidity-providers such as public limit
orders and floor brokers are relatively inactive or disinclined to participate
(e.g., preceding an announcement), the specialist posts his own quotes, and
the spread may be higher than normal. Conversely, when other liquidity-pro-
viders are active, the specialist’s dealership function becomes less important.
In short, high spreads imply a greater probability that quotes are for the
specialist’s own account and vice versa. If this conjecture is correct, quote-re-
visions at high spreads should be more consistent with theoretical predic-
tions, and conversely.

F. Errors in Quotes

The quote-revision process may also depend on whether or not a particular
spread is in error. For example, it is possible that some spreads, particularly
large ones, are stale or were simply set incorrectly. The subsequent spread
revision, therefore, requires a narrowing of the spread, which may entail that
only the bid or the ask is changed, contrary to the predictions of the theories.

II1I. Data and Sample Characteristics
A. Data

The data tape was obtained from AMEX and contains quote and transac-
tion records for all NYSE stocks for the months of March and April 1985 (42
trading days). Hasbrouck (1988) provides an excellent description of how the
data was compiled. The quote records provide the bid and ask prices along
with the time the quote was made. Transaction records include the transac-
tion price, number of shares traded, and the time of the transaction. The
present analysis includes the first 250 firms that have data for all 42 days.

The times provided are unique only up to 30-second intervals; that is, there
may be more than one record (transaction or quote) with the same time-stamp.
This happens because the tape shifts to a new time-stamp only every 30
seconds. Hence, if a transaction and quote carry the same time-stamp, it is
not obvious whether the transaction preceded or followed that quote. We,
therefore, adopted the following procedure for transaction records whose
time-stamps coincided with that of a quote record. If the transaction takes
place at or between the previous bid and ask prices, the transaction is
assumed to have taken place prior to the current/revised quote. Otherwise,
the transaction is assumed to take place after the current quote. Of the
370,846 transactions (associated with 264,679 quotes) included in the initial
analysis, 147,837 transactions have the same time-stamp as a quote. Our
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procedure assigns 144,106 of these transactions as being prior to the current
quote (i.e., at the previous quotes) and 1,798 as being at the current quotes.®

The data were checked for data-entry errors. Observations for which the
bid-ask spread was nonpositive or greater than $5.00 were deleted. These
were extremely few and mostly occurred on very active days for actively
traded stocks.®

B. Sample Characteristics

The trading and quote-revision activity on a typical day can be quite
different across firms. To gain some appreciation for the typical values and
the cross-sectional variations, we consider several variables which reflect
different aspects of trading and quote-revision activity. Some of the variables
are summarized on a per day basis while others are summarized on a per
transaction basis. The actual computational steps are as follows.

First, for each firm we compute the median value of each variable. For
transaction-variables, this median is simply the median across all transac-
tions for that firm; similarly, for quote-variables, it is across all quotes for
that firm. For daily variables, we first obtain the median across all observa-
tions for each day. This gives forty-two observations for that variable; the
median of these forty-two observations is used as the representative value of
that variable for that firm. At the end of this step, we have a representative
value of each variable for each firm. Table I presents the summary statistics
from the cross-sectional (across firms) distributions of the representative
values of the variables for the 250 firms included in the subsequent analysis.
Comparing Table I to a similar table generated for the entire population of
NYSE firms on the tape indicates that this sample is representative of the
population.

5 These figures, in conjunction with the fact that the time elapsed between quote-revisions is
substantial (see Table I), suggest that transactions trigger quote-revisions and not the other way
around. This justifies Hasbrouck’s (1988) view that these are data errors and the assignment of
all such transactions as being prior to the current quote. However, the procedure is necessarily
ambiguous for cases involving two quotes and one transaction all within one clock minute. Our
procedure will tend to put the transaction in between the two quote observations, whereas it
might actually be the last in the sequence. Such instances are expected to be quite rare for the
reason noted above. There are also a few occasions when we observe quote-revisions (generally
spread decreases) without any intervening transactions. These occurrences are more frequent for
thinly traded stocks and may arise from new limit orders or the specialist’s efforts to elicit more
transactions.

6 A limitation, arising from the procedure for handling and recording the data, should be
noted. On occasion, it is possible that a single order is executed in separate chunks which are
recorded as separate transactions. We analyze separately the cases of a single transaction
between quote-revisions and those of multiple transactions (the implicit assumption being that
the multiple transactions originate from different orders). Under the recording procedure in use,
what are recorded as multiple transactions may sometimes originate from a single order (which
we would prefer to treat as a single transaction). Only the results pertaining to a single
transaction between quote-revisions are discussed here.



440 The Journal of Finance

Table I

Sample Characteristics
The table gives the cross-sectional distribution of the “representative” values of several vari-
ables. For a given firm, the representative value for variables based on transactions and
quote-revision is simply the median value of that variable across all transactions and quote-revi-
sion, respectively. For the daily variables, a median is computed for each day, across all
observations for that day; this yields 42 daily observations, and the median of this is used as the
representative value.

10th 90th
Percentile Median Percentile Mean  Std. Dev.

Daily

Volume/Day (100’s of shares) 62 179 1546 489 760

Volume /Shares Outst., (in %) 0.011 0.080 0.634 0.23 0.39

No. of Transacs. /Day 5 17 80 32 38

No. of Quotes/Day 5 13 45 22 25

No. of Block Trades/Day? 0 0 3 0.93 1.77

No. of Spread Changes/Day 2 7 25 12 16

No. of Large Spread Changes/Day " 0 0 3 1.31 7.9

Price Variability © 0.87 1.53 2.78 1.79 1.19
Transaction Basis

Volume/Transaction, (100 shares) 2 3 6 4.0 2.0

Time between Transactions (secs.) 120 540 1620 722 618
Quote-Revision Basis

Time between Quote-Revisions 180 630 1902 921 983
Other

Dollar Spread 0.125 0.250 0.375 0.252 0.096

Percent Spread 0.51 1.08 2.34 1.37 1.18

Stock Price 8.43 23.63 50.48 27.4 314

2 A transaction exceeding 10,000 shares is defined as a block trade.
bA large spread change is one where the spread changes by more than 0.250 from quote-revi-
sion to quote-revision.

¢ This uses the intraday high and low prices and is defined as (High-Low) * 200/(High + Low).

IV. Results

The data are classified in the following hierarchical order: first, by transac-
tion price (at bid or ask), then by the level of the outstanding spread (1/8,
2/8, etc.), and finally by the transaction size. The results are presented in a
contingency-table format with respect to these variables. The cell entries give
the number of observations and this figure as a proportion of the associated
column total.

A. Quote-Revision Patterns Conditional on Spread Level

Tables II and III provide the results following a transaction at the bid and
the ask, respectively. The results are symmetric with respect to each other
and yield identical conclusions.

Examination of the row totals for each quote-revision type leads to our first
important conclusion: the proportion of “both changed” is less than 25%,
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indicating that more than 75% of observed quote-revisions are inconsistent
with the basic prediction of the dealer/specialist models.

The column labelled “Total” in Panel A of Tables II and III contains the
basic results. They indicate quite clearly that quote-revision behavior is
strongly dependent on the level of the outstanding spread. First and fore-
most, the frequency of “both changed” is quite high (greater than 70%) at
spread levels = 3/8 and quite low when the spread is < 2/8 (about 7% when
it is 1/8 and 25% at 2/8). Thus, quote-revisions are consistent with the
models and with quotes being for the specialist’s own account when the
posted spread is 3/8 or greater, but not otherwise. Quote-revision behavior at
spreads =< 2/8 (high frequencies of ‘“‘neither changed” and one-sided quote-
revisions, i.e., “only bid/ask changed”) is consistent with quotes being from
the limit book but also consistent with the specialist posting quotes for his
own account and being “inhibited” by the minimum 1/8 rule. It is worth
noting that the spread is = 3/8 for only about 15% of the observations.

Panel B of the tables indicates the patterns in spread changes. The spread
size is generally left unchanged during quote-revisions since the ‘“no change
(in spread)” proportion is around 60% at each spread level. However, if the
spread is presently = 3/8, the spread is much more likely to be decreased on
the next quote-revision than to be increased. For example, at a spread of 3/8,
the “spread decrease” proportion is 32% while the ‘“spread increase” propor-
tion is only 11%. This active, voluntary move to narrow the spread reinforces
the conclusion that posted quotes at spreads = 3/8 are likely to be for the
specialist’s own account. The specialist may choose to narrow the spread
because the transaction has resolved some uncertainty, or in order to satisfy
exchange obligations. By contrast, when the spread is 2/8, spread increases
are much more likely than spread decreases (83% versus 13%, respectively).
Such a spread increase would result if the transaction size exceeds the limit
order breadth at that price, leading to a one-sided quote-revision. This is
consistent with quotes at spreads of 2/8 generally being from the limit book
rather than for the specialist’s account.

B. Quote-Revisions Conditional on Transaction Size

The dependence of quote-revisions on transaction size may allow us to
ascertain whether quotes are from the limit book or for the specialist’s
account. These results are presented in Panel A of Tables II and III under the
heading “Transaction Size.” A large transaction is defined as one which is
greater than 1.5 times the normal transaction size.

To begin with, observe that the column totals indicate that the relative
frequency of small/medium transactions to large transactions is generally
about 2:1 and, importantly, is roughly the same at every spread level.” The
constancy of this ratio suggests that differences in transaction size across

" Small /medium transactions and large transactions are not expected to occur with equal
frequency, because a transaction is defined as large only if it is 1.5 (rather than, say, 1) times the

normal value. Hence the relative frequency of small/medium to large transactions is roughly
2:1.
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spread levels could not have been responsible for the dependence of quote-re-
vision behavior on the spread level. Another implication is that trader’s
choice of transaction size does not appear to be influenced by the level of the
outstanding spread. A priori, the higher cost of liquidity /immediacy to
traders implied by a larger spread (other things equal) would lead one to
expect lower aggregate trading and smaller transaction sizes at larger spread
levels.

Transaction size has a significant effect on quote-revision choice at all
spread levels, but is particularly striking at spreads = 2/8. Specifically:

(i) At a spread of 1/8, as we move from small/medium to large transac-
tions, the “neither changed’ proportion is nearly halved, and this is
almost exactly offset by a doubling of the “only bid changed” propor-
tion. This 1:1 substitution reaffirms the earlier conclusion that quotes
at 1/8 may be from the limit book. The frequency of “both changed”
is quite small regardless of transaction size.

(ii) At a spread level of 2 /8, the effects are similar but less pronounced.
Of interest is the result that some of the decrease in the frequency of
“neither changed” following large transactions is offset by a signifi-
cant increase in the “both changed” type. This is consistent with a
greater proportion of quotes being for the specialist’s account, com-
pared to when the spread is 1/8.

(iii) At spreads = 3/8, the effect of transaction size is quite muted. There
is a reduction in the proportion of “only ask changed” which is taken
up by an increase in the “both changed.” This corroborates the earlier
conclusion that quotes at this spread level are likely to be for the
specialist’s own account.

The most interesting observation from the spread change data (Panel B) is
that the proportion of spread increases is about the same for large or
small /medium transactions, when the spread is 3/8. Assuming that quotes at
3/8 are indeed more likely to be for the specialist’s own account (as concluded
earlier), this finding suggests that larger transactions do not necessarily
have a greater impact on the specialist on average. The 1/8 limitation and
the unwillingness to post “too wide” a spread may partially account for this.

In sum, transaction size does affect the quote-revision type. The results are
consistent with larger transactions having a greater impact on the limit
book. However, larger transactions do not appear to have a greater impact on
the specialist than small transactions on average. The results generally
confirm the earlier conclusion that specialist participation is difficult to
detect at spreads =< 2/8, whereas quotes posted with spreads = 3/8 are quite
likely to be for the specialist’s own account.

Finally, we note that essentially similar quote-revision patterns were
observed for subsamples of the securities, formed on the basis of security
price-level, average dollar spread, and average daily trading volume. Thus,
these patterns appear to hold across securities of different characteristics.
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V. Conclusions

The principal objective of this paper was to examine the consistency between
actual bid-ask quote-revisions and those predicted by the adverse selection
and inventory cost theories. We find that observed quote-revisions are incon-
sistent with the theoretical predictions for more than 75% of the observa-
tions. Furthermore, quote-revision patterns are strongly dependent on the
level of the outstanding spread and, to a lesser extent, on the transaction
size. These systematic patterns which are unrelated to the theories, are
consistent with quote-revisions being affected by the limit order book and the
minimum 1/8 price-change rule. The analysis may assist in identifying
conditions under which the specialist’s participation is likely to be high. Such
subsamples would be useful in validating microstructure theories and ad-
dressing issues such as specialist performance and profits.
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