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UpstairsMarket for Principal and Agency Trades: Analysis of Adverse Information and Price
Effects

Abstract

This paper directly teststhe hypothesis that upstairsintermediation lowers adverse selection cost. Wefind
upstairs market makers effectively screen out information-motivated orders and execute large liquidity-
motivated orders at alower cost thanthe downgtairs market. Upstairs markets do not cannibaize or free
ride off the downstairsmarket. Inone-quarter of the trades, the upstairs market offers price improvement
over the limit ordersavailable inthe consolidated limit order book. Trades are more likely to be executed
updtars at times when liquidity islower in the downgtairs market.



UpstairsMarket for Principal and Agency Trades: Analysis of Adverse Information and Price
Effects

This paper examinesthe extent towhich upstairsmarket makers, who know theidentity of parties
submitting orders, route orders based on perceived information content. The paper dso investigates
whether the upstairs market cannibaizes or free rides off the downgtairs market. The recent explosive
growthof Electronic Communications Networks (ECNs) and other anonymous order entry systems, such
asldand and Indtinet, raises the question of the role and importance of an upstairs market. As discussed
inHarris (1993), off-market activitiespotentialy imposeanumber of externdities on public exchangessuch
as those that make it difficult to enforce secondary precedence rules.

Onthe other hand, Burdettand O’ Hara (1987) and Seppi (1990) suggest that the upstairs markets
are a response to the needs of clients who wish to transact alarge block of shares but do not want ther
full ordersrevealed to the downgtairs market. Thisis because the traders in the downstairs market cannot
know the motives of the block buyer or sdler without a costly time-consuming search. Updtairs traders
conduct these audits of dients and screen out orders containing adverse information. As discussed in
Grossman (1992), another role of upstairstrading is to collect information on unexpressed supply of and
demand for securities and to utilize that information to facilitate block trades.

In summary, the public policy debate over upstairs trading revolves around an assessment of the
benefitsto those submitting large block orders from screening for adverse information and fromfadilitating
trades based onknowledge of unexpressed supply and demand versus the network externditiesimposed
on the rest of the market. This paper contributes to the debate in five ways. Firdt, the paper provides

detailed informationon the extent of upstairs agency and principd trading on The Toronto Stock Exchange



(TSE), whose dectronic trading systemhas been adopted by anumber of other agency auctionexchanges
such asthe Paris Bourse. Over hdf of the volume on the TSE, in our sample, is facilitated by the upstairs
market and gpproximately 40% of that is done on a principd basis. Upgtairs trades involve securities of
firmswhich arelessliquid, dightly smdler and less volatile than those of downdairs trades.

Second, the paper directly tests whether upgtairs intermediation solves the adverse selection
problem. It shows that the upstairs market dmost entirdy screens out any trades motivated by adverse
information. The fact that market participants who know the identity of potentiad counterparties screen
orders has been documented in previous studies such as Scholes (1972). We add to this literature by
directly measuring the extent of this screening.

Third, by the use of a unique database, the paper demonstrates that there is no difference in
principal and agency adverse selection costs.! When upstairs market makerstake positions asa principa
and hold an inventory of securities, their capitd is at risk. Consequently, we hypothesize that the upstairs
market makerswill not take a principa positioninaninformation-motivated trade. Our findingssuggest that
the clients of upgtairs brokers also rely on them as agents to screen out information-based orders. Thisis
consgent with the notion that upstairs market makers vdue thar reputation capital and that clients can
eadsly monitor whether aparticular broker is acting in their interests. As transactions are immediately and
widely disclosed, the extent of screening by updtarstradersis highly visble.

Fourth, we compare temporary and total price impacts between the types of trades in a multi-
vaiaeanadyss. AsinMadhavanand Cheng (1997), we find order execution costs, as measured by total
price impacts, have a higher fixed component but lower variable component in the upstairs market than

in the downstairs market.? In particular, trades in excess of goproximatdy (below) 24% of the median
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dally trading volume are found to be less (more) expensve in the upstairsthandownstairs market. We find
that total and temporary price impacts are lower for upstairs principal trades than for upstairs agency
trades. Thisresult is consstent with the argument that brokerage firms are interested in maintaining their
reputation capitd. The vighility of the price impacts and the ongoing broker-client relationships would
dissuade upstairs market makers from actions such as cream-skimming their clients. See Rodl (1990).3

The concern over access to order flow by upstairs market makers is connected with the issue of
whether upstairs crosses should have time priority over pre-existing downgtairs limit orders a the same
price. Subsequent to the period of our study, on August 31, 1998, the TSE established Rule 4-502 that
requiresthat smal ordersof 1,200 or fewer sharesbe immediatdy sent to the consolidated limit order book
and that upstairs principd trades improve upon the price avallable in the limit order book. Approximeately
one-quarter of the upgtairs trades result in price improvement over the limit orders available at the time of
the trade inthe downstairs market. While 75% of the upstairs trades occur &t the best available limit order
prices, the generdly large Sze of the upstairs trades rdative to depth avalable in the limit book and the
lower order execution costs documented inthis paper indicate that the upstairs market is providing liquidity
over and above that available in the downgtairs market.

Fifth, the paper measures one of the potential negetive externdities associated with the upstairs
market. That is, Harris (1993) notes that the upstairs and downstairs markets may unduly fragment the
market if orders received upgtairs are not disclosed inatimdy manner to the total market. Conversations
with TSE market officids indicate that orders submitted to the upstairs market are dedt with quickly due
to the exposure of upstairs market makersto adverse price movement fromholding orders. Inaddition, the

literature indicates that the wider the bid-ask spread, the lower the liquidity of the market. We find the
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wider the spread, the more likely the trade is executed upstairs. Furthermore, the lower the depth on the
oppositesideof the limit order book, the more likely the trade will be executed upstairs, giventhe greater
need to supply liquidity to the market. Overdl, the upstairs market makers provide liquidity when liquidity
islow in the downstairs market, and thus we conclude the two markets are fairly consolidated.

Section | of the paper describes the rules governing the upstairs market of the TSE. Sections ||

and [11 discuss the analyss and conclusions, respectively.

I. Order Execution on The Toronto Stock Exchange

The TSE isan agency auction market with afully open consolidated limit order book. All orders
submitted to the exchange must be recorded onthe consolidated limit order book. Thus, the TSEistotaly
transparent. As described in greater detall below, even if atrade is consummeated in the upstairs market,
it is dill recorded in the limit order book. All retall and ingtitutiona orders must be submitted to the
exchange through a member firm. The member firms submit al orders to the TSE dectronicaly.*

The member firms of the TSE operate the upstairsmarket of the exchange. Member firmsreceive
dl ordersand are dlowed tofill these ordersinthe upstairs market. However, the TSE Trading Rules3.10
and 3.11 require member firmsto execute these ordersinthe upstairs market onterms at least asfavorable
as those available through the downstairs market at the time the order is received. This obligation leads
upstairs market makersto submit most ordersimmediady to the downgtairs market. Inthe upstairs market,
the order may befilled by the member firm acting as principa or as an agent. Ordersfilled in the upgtairs
market are sent as “put-throughs’ to the consolidated electronic order book which comprises the

downgtairs market. This means that the ordersarerecorded inthe order book as two orders submitted at
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the same time that are matched with each other. The client order-flow isshowninFigure 1. Those orders
that are not filledinthe upstairs market are entered inthe consolidated e ectronic order book aslimit orders
and follow gtrict price priority rules®

Because of the complete transparency of the consolidated order book, the public can tel whena
tradeisexecuted upgtars. If the trade did not change any outstanding limit orders, the trade was executed
upgtairs. However, whether it was a principa or agency trade is not revealed on ared-time bags. Only
the member firm executing the trade knows this information.

We usea TSE database comprising al transactions for securities priced morethanor equa to $5
during June 1997.5 For each order sent to the downgtairs market, the dataindicate its direction, price,
Sze, time of submisson to the nearest second, aswedl as detalls onrelated fills changesand cancedllations.
For transactions in the upstairs market, we have information on dl put-throughs, incdluding their size, time
and whether upstairs market makers acted as principa or agent. While alonger period of data would have
been preferred, the month of June 1997 was not unusud interms of daily volume of shares traded, returns
or volatilityfromtherest of themonthsof 1997. We examine the data for keying errors and excdude
certain trades. For example, we eliminate trades accompanied by negative bid and ask spreads. Further,
gnce the TSE opens as a call auction market which differs from the continuous order entry and matching
market in operation during the rest of the day, dl transactions at the open are diminated. In addition, dl
trades entered outside of trading hours are excluded, as it is impossble to ascertain the price impact of
these transactions.

We categorize the trades in three ways. (1) by whether the trade occurred upstairs or downgtairs,
(2) by type of counterpartiesand (3) by whether the trade was buyer- or sdler-initiated. Upgtairs principa
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tradesinvolve the brokerage firm and a client (principd/client trade), while upgtairs agency tradesinvolve
two dlients of the brokerage firm (dlient/dlient trade).” For downgtairstrades, whether the trade is buyer-
initiated or seller-initiated is determined by the direction of the order that removes volume from the book.
Functiondly, this is the order with the later time stamp in the order flow data. That is, if two orders
comprise atrade, the direction of the order that arrived second determines the direction of the trade. As
we cannot determinethe directionof downstairstradesinvolving ordersthat are entered concurrently, such
downgtairs trades are diminated from our sudy. All downgdairs trades involving registered traders are
eliminated because registered traders (particularly the designated registered trader (DRT), his dternates
and temporary replacements) do not dways participate in the market on a discretionary basis, given their
specid mandate to supply liquidity to the exchange? Inparticular, whenadient submitsamarket order or
immediatdly executable limit order at or below a security’ sminimum guaranteed fill, and thereisinauffident
volume onthe book tofill the order, the DRT must automaticdly fill it with any additiona volume required.
Thistrade is recorded by the TSE as aclient order matched against a subsequent order of the DRT. As
the order of the DRT isrecorded after that of the client, our agorithm for determining trade directionwould
erroneoudy classfy the trade as DRT initiated.

Updtairs trades consst of matched orders with the same time stamp that are put through the book
amultaneoudy. These put-throughs are categorized as buyer-initiated (sdler-initiated) if the transaction
priceishigher (lower) than the midpoint of the bid and ask quotesimmediately prior to the trade.® Upstairs
trades with atrade price equal to the prior mid-quote are excluded from the regression andyses. Of the
origind sample of 6,470 upstairstrades, 666 (10.29%) areexcludedonthisbasis. 12.94% of put-throughs

are priced between the bid and ask quotes, but not at the mid-quotes. Thus, in aggregate, about one-
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quarter of the upstairs trades provide price improvement over the limit orders avalable a the time of the
trade inthe consolidated limit order book. 41.10% and 35.67% of the upstairs trades are priced at the bid
and ask price, respectively.

For upgtairs trades, price priority is preserved, but time priority is not. Consequently, if the
transaction price of the upstairs trades is better than the market quote on the opposite side the book, the
opposite side must be cleared off up to the upstairs trade price. Using a backward search dogorithm (as
described inthe legend of Table V), wefind that “book dearing” isinfrequent. Of the 5,804 upstairstrades
examined, only 13 (or 0.29%) require tradesto “clear” the consolidated limit order book. Each of the 13
trades required only one downgtairs clearing trade. The lack of upstairs trades invalving “book clearing”
suggests that the updtairs trades are generdly liquidity-motivated.

As described in Hasbrouck, Sofianos and Sosebee (1993), the rules on the NY SE for crossing
orders are generdly more redtrictive than those on the TSE. For example, NY SE Rule 76 requires that
brokers, before proceeding with a cross, must make a public bid on behdf of both sdes of the cross,
offering & a price onetick higher than their bid. Because the NY SE rulesimpose greater costs and lead
to more broken-up orders, it is not surprising that crosses are much less frequent on the NY SE than the
put-throughs on the TSE. According to Hasbrouck, Sofianos and Sosebee (1993), only 14% of total
volume was upstairs-facilitated block trades on January 12, 1993, whereas we find that the figure for the

TSE as of June 1997 was 54% of total volume.

Il. Analyssof Upstairs Trading
Tablel presentsdescriptive Satisticsof the sample of tradesinthe upstairsand downstairs markets

of the TSE in June 1997. In addition to the cases excluded because of an indbility to identify the trade
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initiator, tradesinwhich securities did not trade on every trading day inthe three-month period ended May
31, 1997, wereexcluded. Infrequent trading leads to some block trades having an extremey high vaue of
trade Sze rdative to median dally volume This produces extreme outliers in this measure of trade Sze
which is used as an explanatory variable in our study. The table shows that the upstairs market is the
preferred trading venue for the largest orders. While only 3.22% of trades occur in the upstairs market,
these trades represent 55.53% of the total trading volume. Furthermore, 908 of the 5,804 trades in the
upstairs market arelarger than 100,000 shares. Theserepresent only 0.51% of dl the trades but comprise
37.87% of the total volume. In contrast, in the downstairs market, only 10 of 173,553 trades are larger
than 100,000 shares. Furthermore, for tradesineachcategory above 20,000 shares, there are moretrades
handled in the upgtairs than downstairs markets.

About 40% of the total number of tradesand total number of shares traded in the upstairs market
are handled on a principa basis. The widespread handling of large trades through an upstairs market
maker’ s own inventory is Smilar to that of the London Stock Exchange, as described by Gemmill (1996).
Furthermore, the distribution of upstairs trades across trade size categories is Smilar for the principa and
agency trades.

Table Il provides summary descriptive datistics on the principa trading activities of the most
active, by security, upstairs market makers. In addition to trading with clients, upstairs market makers
place orders on or take orders off the limit order book. The minimum average timeto a trade reversal
(through the limit order book or with a client through a principa cross) for the most active market maker
with principa trades, across dl securities, is0.37 hours. Themedian, across securities, of the averagetime
to atrade reversa for the most active market maker is 7.52 hours. Thisis consistent with the hypothes's

that upstairs market makers are liquidity providers.
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Table 111 provides further evidence that trades in the upstairs market are sgnificantly larger than
tradesinthe downstairs market, but thereisno sgnificant differenceingze between trades handled upstairs
on a principal-versus-agency basis. The mean (median) Sze of adowngairstradeis 1,166 (400) shares
versus 43,550 (11,050) inthe upstairs market. Descriptive satistics on the firmcharacteristics and market
conditions of the upstairs and downstairs trades are so provided in Table 1. There are 243 separate
gtocks in the sample. The table shows that the stocks traded in the upstairs market are smdler in terms of
market capitaization, and have lower price volaility and median daily trading volume in the prior three
months. Thus, the upstairs market facilitates trades of lessliquid and less volatile stocks than those that
trade in the downstairsmarket. Inaddition, at the time immediately prior to the trade, the relative spreads
in the limit order book are wider for the sample of upstairs trades. While the mean depth of the opposite
gde of the limit order book is nearly identica between the markets, the median depth prior to anupgairs
trade is 3,400 shares versus 3,700 shares prior to a downstairstrade. Based onthese market conditions,
the upstairs market provides liquidity to complement that available in the downstairs market.

There are some ggnificant differencesinthe characteristics of trades of upstairs traders serving as
principas rather than as agents. Upgtairs principa trades involve larger firms with greater historic trading
volumesand more price voldility. Thus, the provisonof liquidity to tradesinamdler, lessliquid firmsin the
upstairs market is attributable to the agency rather than principd trades. In addition, while there is no
datisticaly sgnificant difference in the bid-ask spread prior to the upstairs principa versus agency trades,
the depth on the opposite side of the limit order book is higher in the case of upstairs principa trades.
Again, the upstairsagency trades appear to provide a more complementary role to the downstairs market,
interms of liquidity provision, than upstairs principd trades.

Table IV providesdetals ontrade directionand the totd, permanent and temporary price impacts
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in the various trading venues. Apart from the previoudy noted differences in trade sze, 54.6% of
downgtairstrades are buyer-initiated whileonly 46.6% of upstairstrades are buyer-initiated. The z-ddtidtic
of the difference in percentages is sgnificant at the 1% leve. The average permanent price impact of the
downstairstradesis 0.113% versus 0.006% for upstairs trades.'® On atrade vaued at $1.065 million, the
average Sze of updairs trades, the dollar costs of the permanent price impacts would be $1,204 in the
downstairs market versus $64 in the upstairs market. The permanent priceimpact of atrade is measured
by the change inthe market quotes fromimmediatey beforeto 15 seconds after the trade. The difference
is consstent with the hypothess that the upstairs market sends information-motivated trades to the
downgtairs market. Thereis no differenceinthe proportion of buyer-initiated trades betweenthe samples
of upgtairs principa versus agency trades, and no difference in the permanent price impact of these types
of trades, i.e., bothimpactsare 0.006%. Thus, inthe upstairs market, trades on average, whether they are
done on an agency or principa bads, carry virtudly no adverse information.

The uni-variate andyss indicates downgtairs trades have lower total price impact which we
attribute to lower temporary price impact. The average temporary price impact of the updtairs trades is
0.142% higher than that of the downdtairs trades. This suggests higher costs for liquidity provisonin the
upstairs market which is consgtent with larger trade size, the less-liquid securities handled and the less-
liquid market conditions at the time of the trade. Conversdly, within the upstairs market, the agency trades
entail 0.046% higher temporary priceimpactsthanthe principa trades. Thisfindingis consstent withhigher
costsfor fadlitatingtradesof lessliquid securitiesand upstairs market makers providing liquidity whenthere
islessliquidity in the downgtairs market. However, we need to conduct regressions to isolate the margina
impact of the trading venue from firm characteristics and market conditions.

In order to more accurately measure whether upstairs market makers screen out  adverse
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information, we conduct aregression. Giventhe findings of Holthausen, Leftwich and Mayers (1987) and

Keimand Madhavan (1996) that price responsesto block buys are different fromthose of block sdls, we

run the following and the other regressons separately for buyer- and sdler-initiated trades. The results

indicate symmetry in the relationship of the variablesto priceimpacts so for the sake of brevity we report

resultsfor the combined sample. For the combined sample of buyer- and sdler-initiated trades, we conduct

the following regression:**

li,j= Co+ CilTradeSiza,  + C2PriceVoli, j+ CsFirmSze:, j+ CdJpstairsi, j+ CdJpstairsi, j* TradeSize, j

+ CdUpstairsi, j* PriceVoli, j+ CAUpstairsi,j* FirmSize,j + &, j

where:

||vJ

Aij

TradeSzg

Upstai rs;

PriceVol;

FirmSzg

@)

In(A; ;/E; ;) for buyer-initiatedtradesand In(E; /A, ;) for sdller-initiated trades: price
impact of tradej for stock i

the mean of the best bid-ask prices immediately before trade j for stock i; for
upstairs trades, the bid-ask prices are determined before any limit order clearing
(needed to accommodate an aggressive upstairs trade) occurs

the mean of the best bid-ask prices 15 seconds after trade j for stock i

the trade 9ze divided by the mediandaly number of shares traded over dl trading
days during the three-month period ended May 31, 1997

dummy variable withvdue of oneif the trade is handled inthe upstairs market and
zero otherwise

the standard deviation of the daily return onthe stock during the period of March
through May 1997, inclusive

log of the market capitdization of the firm as at the end of the last trading day of
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May 1997

Eadey and O'Hara (1987) argue that since informed traders prefer to trade in larger amounts,
there will likely be alarger permanent price effect for larger orders. Consequently, C,, the coefficient for
TradeS ze isexpected to be positive. Weexpect C,, the coefficient of PriceVol, to be postive. According
to the efficdent market hypothesis, prices change as a result of the arrival of new information. Using
PriceVol asaproxy for informetion flow, higher PriceVol implies a greater flow of new informetion. To
the extent that the company’ s information flow is congtant, historica volatility should be positively related
to greater price impact in current trades. Findly, as trades of amdler firms are expected to be more
information-driven than those of larger firms we expect C; to be negative. The fact that smdler firms
generdly have less andys-following implies greater information asymmetry among investors. Trades of
more volatile and smaller firms are expected to contain greeter informetion. If upstairsmarket makers are
able to distinguishbetween liquidity and informed traders, C,, Cs, and Cs, the coefficientsfor the Upstairs
and Upstairs* TradeSzeand Upstairs* PriceVol variables, respectively, will be negative. Likewise, C;
isexpected to be pogitive asthe impact of adverse informationrelated to FirmS zeis expect to be reduced
in the upstairs market.

Table V shows the results of the regresson andlysis of the change in the mid-quotes surrounding
trades. The coefficients are dl in the expected direction. The coefficients of Upstairs and
Upstairs* TradeS ze are negative and Sgnificant at the 1% leved. Thus, as hypothesized, information-laden
trades are handled in the downstairs market and those which are more liquidity-motivated are processed
inthe upstairs market. The coefficient of TradeS ze is Sgnificantly pogtive as expected. Thisindicatesthat
larger trades carry more information. The coefficient value of 0.38 for TradeSze means that for atrade

whose gze is equd to that of the median daily volume of trading for a stock, the contribution to the
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permanent priceimpact is 0.38%. However, for an average-size trade of 3.45% of median daily volume,
the contribution is 0.013% which is not economicaly sgnificant.

The coefficient of PriceVal is ggnificantly pogtive. The coefficient of FirmSze is sgnificantly
negdtive. These findings support the argument that trades of more volatile and smdler firms carry more
information.

In addition to permanent price impacts, we aso analyze temporary and tota price impacts by
replacing the dependent variable of equation (1) with suitably defined measures. The temporary price
impact equals In(P; ;/A; ;) for buyer-initiated trades and In(A, ;/P; ;) for seller-initiated trades where P, | is
the price of trade] for stock i. We measurethe total priceimpact inthe same way as Chanand Lakonishok
(1995) and use In(P; ;/E; ;) for buyer-initiated trades and In(E; ;/P; ;) for sdler-initiated trades.

Given that larger trades should entall greater effortsonthe part of the liquidity provider, we expect
apositive relationship between TradeS ze and temporary priceimpact. We expect C, to be pogtive. The
coefficient for PriceVol, C, is expected to be postive as greater volatility means that astock isriskier to
had in a market maker’s invertory because of potential holding losses. Higher order execution costs
compensate liquidity providersfor thisrisk. Asstocksof amdler firms are expected to be more thinly traded
than those of larger firms; it is expected that those providing liquidity with these shares will require higher
compensation. Thus, the coefficient for FirmSze, C; is expected to be positive. The lack of small trades
in the upgtairs market suggests that there is higher fixed cost for providing liquidity in this market over the
downstairs market. In addition, Madhavan and Cheng (1997) report that the fixed costs of the upgtairs
market are greater than those of the downstairs market. Thus, it is expected that C, will be postive.
However, the direction of Cs, Cg, and C, cannot be predicted a priori. If the upstairs market has lower

(higher) liquidity provision costs than the downstairs market based on trade Size, price volatility and firm
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gze, thenthese coefficientswill have the same (opposite) Sgn as per the permanent priceimpact regression.

Given that the Sgns of the expected relationship between TradSze, PriceVol and FirmSze, and
permanent price impactsare the same as those for the temporary price impact, it is expected that C,, C,,
and C; will be positive for the totd price impact. Based on the findings of Madhavan and Cheng (1997),
C; is expected to be negative while C, is expected to be positive. Following our discussion above, the
directionof Cs, Cg, and C; cannot be predicted a priori.

For temporary price impacts, we find that the Sgn of the coeffients are in the expected direction
except for the coefficient of TradeS ze. The coefficient of TradeS zeissgnificantly negative suggesting that
larger trades entail smdler liquidity costs. While the negative dlopefor the temporary effect is unexpected,
it does not appear to be economically significant. For the whole sample, the 95" highest percentile vaue
of TradeSzeis 0.0792. The product of this vaue with the estimated coefficient of -0.27 for the whole
sample is-0.021%. Thus, even for larger trades, the estimated contribution of the variable component of
the effect of trade 9ze on the temporary priceimpact isminuscule We aso notethat Keim and Madhavan
(1996) find the unexpected result of a sgnificantly negative reationship of TradeS ze with temporary price
impact for asample of buyer-initiated block trades.

AsshownonTableV, conggent withprevious research suchas Keim and Madhavan (1996), we
find that the total price impact is postively related to trade Size and stock price voldility, and negetively
related to firm sze. All these relationships are sSgnificant at the 1% leve. The coefficent of the dummy
vaigdble Upstairs is ggnificantly postive and the coefficient of the variable Upstairs* TradeSze is
sgnificantly negetive. This indicates that the fixed cost component of the upstairs market price impact is
higher than that of a downgtairs market trade but the variable cost islower. In particular, given firms of

average market capitdization and price voldility, the coefficients of the last four variables shown in the
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bottom row of Table V indicate that trades in excess of (below) 24% of the median daily trading volume
are found to be less (more) expensve in the upstairs market. This cost structure is consistent with
concentration of amdl and very large tradesin the downgtairs and upstairs markets, respectively. It isaso
consgtent with the finding of lower adverseinformation for larger trades in the upstairs markets.

Changesinthe mean of the market quoted pricesare used to capture changesin equilibrium prices.
In the downstairs market, a trade removesvolume from the book. Consequently, new market quotes are
posted. Thisis not the case for an upgtairs trade that is put-through the book. The mean (median) length
of time from atrade in the upstairs market to the next market quote change is 305 (68) seconds, whereas
the meanand medianfor the downstairs market iszero seconds. Weassume that 15 secondsislong enough
for the market to react and consequently we use the market quote that is valid 15 seconds after the trade.
The announcements of both put-throughs and downstairs trades areimmediately and fully reported in the
consolidated limit book. Given theidentica treatment of this news, we attribute the relative lack of quote
changesfallowing upstairs versus downgtairstradesto the differing motivations of the two types of trades.
Updtairs trades are more liquidity-motivated than information-motivated.

Asafurther test of whether the permanent priceimpact is captured inthe first 15 seconds following
atrade, we redo regression (1) by analyzing mid-quote changes first for periods of 60 seconds and then
for periods of 15 minutesfollowing the trade. We do this sengtivity analyss at the risk of contaminating the
measure of the permanent price impact with the effect of subsequent news. The results from this andys's
are not different from those reported in the paper.

We next investigate whether thereisa gatisticaly sgnificant differenceinthe informationimpact of
upstairs trades that are handled on an agency bads versus a principd basis. Usng only upstairstrades, we

conduct the following regression:
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li,j = Co+ CaTradeSzei, j + CzPrincipali,j + CsPrincipali, j * TradeSze, |
+ CaPriceVali, j + CsFirmSze, j + e, |

)
where:
Principal;; = dummy variable withvaue of oneif at |east one of the trade counterpartiesis acting
asaprincipa and zero otherwise
The other variables are defined asin equation (1). Asdiscussed earlier in the paper, it isunclear
from past research whether upstairs market makers will engage in trades with less adverse information
when they act as principas or as agents. The regulations of the TSE and the evidence of a fairly large
number of near-term reversas of their inventory positions suggest thet the upstairs market makers provide
liquidity and have short-term investment horizons. Thus, in order not to risk their capital unduly onashort-
term bas's, market makers are expected to avoid acting as counterparties to orders that they suspect are
motivated by adverse information. Clients may dso look to the upstairs market to avoid informetion-
motivated trades. Consequently, market makers who are concerned about their reputationamong clients
may be rdluctant to match orders where there are suspected asymmetries of information possessed by
different clients. Thus, we expect the Sgn of coefficients C, and C; inequation (2) to be zero. On the other
hand, if as discussed in Grossman (1992), the role of the upstairs trader isto monitor unexpressed demand
and supply of securitiesand broker trades onthis basis, then dientsmay not necessaxily rely onthe upstairs
trader to screen out counterparties with adverse information. Coefficients C, and C; ineguation(2) could
be negative on this bass.
Table VI reportsthat for the permanent price impacts, neither the coefficient of Principal nor of

Principal* TradeS ze is ggnificant. Thus, the method of handling trades in the upstairs market has no
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relaionship to the degree of adverse information. For the temporary and tota price impacts, the
coefficients of the variablesPrincipal and Principal* TradeSze are negative. Order execution costs are
lower when the updtairs trader acts as principa rather than as agent. Thus, there is no evidence that the
updtairstrader’ sactivity in supplying liquidity to the market ismore expensve asaprincipa than agent. The
coefficients for the control variables, TradeSze, PriceVol and FirmSze are in the expected direction.
The next analysis uses a logit model to examine which factors, including adverse information, are

related to the likelihood of atrade being executed inthe upstairs market.*? The logit model is expressed as

follows
Upstairs,j = f(FirmSzei; TradeSza,,lij,
: 3

PriceVoali;,Rel Soread j, DepthOppi ) ®)
where:
Upstairs = dummy variable with vaue of 1 if trade executed in the upstairs market and O if

trade executed in the downgtairs market

RelSoread;; = (bid - ask) / ((bid + ask)/2.0) immediately before the trade
DepthOpp;; = for buyer- (sdller-) initiated trades, the depth at the ask (bid) immediately before

the trade divided by themediandaily number of sharestraded over dl trading days

during the three-month period ended May 31, 1997
The explanatory varigbles are firm Sze, trade Sze, adverse information, stock price voldility,
relative soread and depth on the opposite Sde of the limit order book. It is expected that trades of larger
szes are handled in the upstairs market, given the lower order execution codts for the larger trades found

in Madhavan and Cheng (1997). Furthermore, trades of more volatile stocks and smdler firms are
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expected to be sent to the downstairs market, aswe expect suchtradesto be moreinformation-motivated.
The adverseinformationvariable, as measured by the change in the mid-quote fromimmediatdy beforeto
15 seconds after the trade, should be negetively related to the likdihood of atrade being executed upstairs.

Thefind two variables are used to examine whether the upstairs market is complementary to the
downstairs market or whether thereisundue fragmentationas discussed as a concern in Harris (1993). In
particular, does the upstairs market provide liquidity whenthereis low liquidity inthe downstairslimit order
book? It isexpected that alarger spread inthe consolidated limit order book will precipitate rdlatively more
updstairs than downgtairs trades. In addition, the lower the depth on the opposite side of the limit order
book, the more likely the trade will be executed upstairs, given the greater need to supply liquidity to the
market. Thus, the coefficients of the RelSoread and DepthOpp variables should have a positive and
negative Sgn, respectively.

The logit modd, whoseresultsare shown in Table VI, identifiesanumber of differencesbetween
trades executed upstairsand downgtairs. First, larger trades are morelikely to be executed upgtairs as the
coefficent of TradeS ze is sgnificantly positive. Second, tradesthat carry information, asevidenced by the
change in mid-quote, are more likely to be sent downgtairs. That is, the coefficient of the varigble | is
sgnificantly negetive. Third, trades of highly volatile socks are less likely to be executed updtairs as the
coefficient of PriceVol issgnificantly negative. Fourth, the greater the depth on the opposite side of the limit
order book, the less likely the order will be handled in the upstairs market. Findly, there isno sgnificant
relationship between firm sze and the likdihood of a trade being executed in the upstairs market. This
impliesthat upstairs market makersarenot Smply usng firmsize to discriminate betweeninformation-laden
and liquidity-motivated orders. This represents further evidence that the upstairs market makers are

screening primarily onthe basis of ordersthey suspect, with some accuracy, of having adverse informetion.
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To hdp interpret the logit regression coefficients, we used the logidic function to determine the
probability of a typical trade being handled upstairs. Based on the mean values of all the explanatory
variables, the estimated probability of being handled upstairsis 1.48%. The margind impact of doubling
trade size from amean of 3.45% of mediandaily valume increasesthe likelihood of being handled upstairs
t0 1.71%. If the trade Sze equals 100% of median daily volume, the estimated probability of atrade being
handled upstairs rises to 59.14%.

We conduct sensitivity andyss of theseresults. First, we use an dternative measure of trade size
where scaling is done onthe bas's of shares outstanding. The resultsare Smilar to thoseshown inthe paper.
Second, Madhavan and Smidt (1991) and Hasbrouck (1991) report that the per-share impact of trades
isconcave in trade size. We test for non-linearity withan approach amilar to Keimand Madhavan (1996)
and another dongthelinesof Madhavanand Smidt (1991). Whilewefind some concavity inthetradesize/
priceimpact relationship, we do not report these regressions asthe resultsfor the other variablesare smilar
to those reported in the paper. We aso repeated the regressions above using a sub-sample of  trades of
at least 10,000 shares. The anayses of the subsample of block trades are done to ensure the study’ sresults
canbe replicated witha data set comparable to those of other studies of the upstairsmarket, suichasKem
and Madhavan (1995,1996). We do not show the results for this sengtivity andyss as the findings are

generdly not markedly different in terms of Sgn or significance from those reported herein.

[11. Conclusions
The upstairs market, as organized and regulated on the TSE, provides subgtantid liquidity to the
exchange by handling large liquidity motivated orders. The sample of upstairstradesinour study represents

3.22% of thetotal number of trades, but 55.53% of the total volume of trading onthe TSE. The securities
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handledinthe upstairs market trade lessfrequently, exhibit less price voldility, and represent dightly smaller
firms than those sent to the downstairs market. Approximately 40% of the volume of upgtairs trading is
done onaprincipa basis. Inadditionto trading withdlients, upstairs market makers place ordersonor take
orders off the limit order book. The median, across securities, of the average time to atrade reversd for
the mogt active market maker was 7.52 hours. Thisis consstent with the hypothesis that upstairs market
makers are liquidity providers.

This paper provides extensve evidence onthe adverseinformationand price effects of an upgtairs
market in which traders see dl order flow on anon-anonymous basis and can sdectively participate in
handling these orders. Specificaly, we examine how market makers in the upstairs market of the TSE
decide between handiing the order on a principal basis, on an agency basis or by sending the order to the
downgtairs market. We find that orders with amost entirely no information content are handled upgtairs,
whereas information-motivated ordersare sent downstairs. On average, the adverse informationimpact of
updtairs trades is only 0.006% versus 0.113% for downdtairs trades. The lack of adverse information is
independent of whether the order is handled upstairs on a principa or agency basis. Furthermore, the
relationship of trade Sze to the adverse information impact is negligible in the upstairs market.

Cons gtent withthisfinding, the variable component of order executioncost ishigher for downstairs
trades than for upgtairs trades. However, the fixed component of order execution is higher in the upstairs
market. For trades grester than approximately 24% of the median daily volume of trades, the total order
execution cost is lower in the upstairs market. This evidence is congstent with the concentration of very
large orders in the upstairs market. In one-quarter of the trades, the upstairs market offers price
improvement over the limit orders available in the consolidated limit order book. Furthermore, order

execution costs are marginally lower when the upstairs trader acts as principd rather thanas agent. These
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findings demondtrate that upstairs traders value their reputation capital and allay concerns about their
deding role.

Fndly, the evidence in the paper supports the argument that the upstairs market has a
complementary role in supplying liquidity. We find that atradeis morelikdly to be executed upstairs when
thereisawider bid-ask spread and when there is lessdepth onthe opposite Side of the limit order book.
Furthermore, since the likelihood of trades being handled upstairsis not related to firmsize, traders are not

amply relyingonthe readily observable measure of market capitaizationto screeninformation-ladentrades.

Insummary, the findings of our paper suggest that the upstairs market enhancesthe liquidity offered
by the downstairs market without imposing excessive network externdities on the rest of the market. By
dlowing market makersto identify counterparties, the upstairs market facilitates the executionof very large
liquidity-motivated trades and increases operationd efficiency. Inparticular, the largest liquidity-motivated
traders can redlize lower order execution costs in a non-anonymous market. The downstairs market will
continue to play an important role given its processing of information-ladenorders and itslower execution
cogsfor the vast mgjority of orders. In addition, upstairs market makers are reluctant to hold orders due
to the exposureto pricerisk as aconsequence of regulation. Thus, we expect both markets to survive well

into the future,
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Footnotes
A few other papers, including Panchapagesan (1998) and Sofianos (1995), examine market
makers endogenous order execution decisonsin the context of the downstairs market.
Additiona explanations for lower cogts are the sharing of the double commissions and the
bundling (severd smdl orders comprise one or both sides of the trade) of upstairs orders.
Another concern raised by Fishman and Longstaff (1992) regarding traders acting as both
brokers and dedersis front-running of client orders. Front-running isillegd on The Toronto
Stock Exchange as well as other exchanges such asthe NY SE. Aswe do not have the time
when various orders are recelved in the upstairs market, we cannot measure this activity.
Retall and indtitutiond dlients can submit orders to the member firms by avariety of means, such
as telephone, the Internet or in person, before they are passed dong to the TSE dectronicaly.
Non-member ingtitutiond clients submit orders directly to upstairs traders of the member firms,
whereas retail orders generdly pass through retail brokers to upstairs traders of the member
firms
For adetailed discussion of these price priority rules, see Griffiths, Smith, Turnbull and White
(2000).
This avoids measurement error due to changing tick sizes. Asof April 1996, securities trading
at $5.00 or more on the TSE have atick size of $0.05. See Griffiths, Smith, Turnbull and White
(1998).
Thereisdso asmal percentage (<0.1%) of trades involving buyers and sdlers from different
accounts of the same brokerage firm, that is, a principa/principa trade. These upgtairs trades

are excluded from the andys's as the number of such tradesis too smdl to determine statisticaly
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10.

sgnificant results.

A DRT isrespongble for maintaining the limit order book and is charged with making an orderly
market for acertain number of securities. In thisregard, the DRT’s main focusisin providing
liquidity for smdl orders and he rardly participatesin large orders. Thus, the DRTs are
predominately passive traders.

Another reason that the trades of registered traders are excluded is that there is no clear record
of who isfilling in for the DRT and when. Furthermore, when substitutes for the DRT trade,
there is no indication as to whether they were acting in the place of the DRT or whether they
were trading on behdf of their own account.

We apply thistick test to the upstairs market as we do not know the time when ordersthat are
matched as* put-throughs’ in the upstairs market were originaly entered. To examine the
accuracy of this approach, we apply thetick test to all downgtairs trades for which trade
direction is known. For gpproximately 99% of downstairs trades, the tick test indicates the
correct trade direction. This result supports the application of the tick test to the upstairs market.
The permanent price impacts of the downgtairs market of the TSE are lower than those of
ancther exchange when examining the same securities across markets. As shown in Smith,
Turnbull and White (2000), the lower price impacts are attributable to differences in market
quality and dlientele effects.

Since the only information that the consolidated order book reveals is the broker number
attached to the order, there can be no direct signaling of reputation in the downstairs market that
would lead to lower price impacts. However, a strategic trader could indirectly sgnd reputation

through an identifiable trading pattern. Andyss of this potentid sgnding is beyond the scope of
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11.

12.

this paper.

The structure of the TSE market does not dlow an outside trader to sdlect the upstairs or
downgtairs market for execution; instead, al trades go to an upstairs market maker firgt, and the
market maker decides whether to try to fill the order upstairs as either a principa or agent, or
send the order downgtairs (there is one exception; the trader can elect to prohibit the market
maker from participating as a principa). Thus, we are modding the decison of the upgairs
market maker, unlike Madhavan and Cheng (1997) who mode the decision of the trade
initiator.

An interesting extension of this modd would incorporate the principd versus agency decison in
the upgtairs market in a nested logit modd. However, acritical input to this anadyss would
include the upstairs market maker’ s inventory and the expected order arrival rate at each point

in time. Thisinformation was not available to us.
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Figurel

Client Order-Flow on The Toronto Stock Exchange

This Figureilludrates the routing of client ordersfor The Toronto Stock Exchange. The upstairs market
consstsof the handling of orders by member firms prior to their submission to the consolidated limit order
book. Upon submission to the consolidated limit order book, the handling of ordersis referred to as the
“downgtairs market.” In addition to trades resulting from client order-flow, there are non-client/non-client

trades. These account for less than 0.1 percent of trades.
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Tablel

Disgtribution of Tradesin Upstairsand Downstairs Marketsby Trade Size

Table | provides Satigtics on the relaive number and volume of upstairs and downgtairstrades on The Toronto Stock Exchange during June 1997.
The upstairs trades consist of al orders crossed by member firms of The Toronto Stock Exchange and ‘ put-through’ the consolidated limit order
book. Downgtairs trades consst of al other orders matched and executed onthe consolidated limit order book. Upstairs principal trades are put-
throughs where the member firm is abuyer or sdler of the security. Upstairs agency trades are put-throughs where the member firmacts as an agent
for both buyer and sdller. The table excludes cases where the same member firm is a buyer and sdller (principa/principa trade), tradesinvolving
the registered trader and trades where the stock does not trade every trading day in the period March 1 through May 31, 1997. Also excluded are
tradeswherethetradedirectioncould not be established: upstairstrades priced at the mean of the bid and ask; downgtairstradeswithorders entered
concurrently; trades before and at the open; and trades entered after the close.

Trade Size Upstairs Trades Downstairs Trades
[Phousands Number Percentage  Volume Percentage  Number of  Upstairs Principal Number Percentage Volumein  Percentage of
of All in of All Upstairs Tradesasa of Trades  of All Millions All Volume
Trades Millions  Volume Principal Percentage of Trades
Trades Upstairs Volume
> 100 908 0.51% 1724 37.87% 375 41.02% 10 0.01% 2 0.43%
50 to 100 595 0.33% 35.2 7.73% 249 41.96% 26 0.02% 17 0.36%
40to 50 159 0.09% 6.9 1.51% 57 35.87% 32 0.02% 14 0.31%
30to 40 242 0.13% 8 1.76% 109 45.38% 32 0.02% 11 0.23%
20to0 30 546 0.30% 12.9 2.84% 236 43.38% 271 0.15% 6.1 1.34%
10to 20 816 0.45% 104 2.28% 346 42.40% 1818 1.01% 214 4.70%
5t0 10 654 0.36% 41 0.91% 257 40.13% 7217 4.02% 454 9.97%
<5 1884 1.05% 29 0.63% 674 38.86% 164147 91.52% 1234 27.11%
Total 5804 3.22% 252.8 55.53% 2303 41.29% 173553 96.76% 2024 44.45%
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Tablell
Descriptive Statistics of the Average Timeto Trade Reversal for the Most Active Upstairs Market Maker in Each Stock

This table provides descriptive satistics on the mogt active upstairs market maker’ s (ineach stock) principd trading activity on The Toronto Stock
Exchange during June 1997, averaged across al stocksin the sample. All stocks with at least one active upstairs market maker and &t least one
tradereversal (abuy followed by sdll or asdll followed by abuy) are included, for atotal of 230 securities. The second columnrecords dataonthe
number of active upstairs market makers per security, i.e., on average, a security has 10.45 market markers taking principa podtionsinits shares
in the upstairs market. The third column is the totd number of trades made, both with clients and the limit order book. The fourth column isthe
number of trades that reversed the previous trade direction: trades canoccur either withdlientsor the limit order book. Thefifth columnisthetime,
inhours, between reversing trades by the most active upstairs market maker ina givensecurity. Thetime between reversing tradesis measured from
the time of the firg trade in one direction to the time of the first trade in the opposite direction.

Number of Active Number of Trades by Most Active Number of Trade Reversals by Most Average Time Between

Market Makers Upstairs Market Maker Active Market Maker Reversalsin Hours
Mean 10.45 165.14 3243 12.22
Median 9 73 135 7.52
Standard Deviation 5.67 230.5 48.95 15.85
Minimum 2 3 1 0.37
Maximum 29 1616 361 113.47
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Tablelll

Descriptive Statistics of Trade Size, Firm Characteristicsand Market Conditions of Upstairsand Downstairs Trades

This table provides descriptive statistics on trade size, firm characteristics and market conditions of upstairs and downstairs trades, respectively, on The
Toronto Stock Exchange during June 1997. Market capitalization of the firm is measured at the close of trading in May 1997. Price volatility is the
standard deviation of daily return of the stock in the three-month period ending at the end of May 1997. Relative spread is the bid-ask spread divided
by the bid-ask mid-quote immediately prior to the trade. Depth on opposite side of the limit order book is the number of shares at the best quote available
on the side of the limit order book opposite to that of the initiator of the trade immediately prior to the trade. The unbracketed figure in each cell is the
mean. The figure in the round brackets is the median and the figure in the square brackets is the standard deviation. One and two asterisks indicate
significance at the 5% and 1% levels, respectively.

Downstairs Upstairs Trades t-test of Mean of Upstairs Trades t-test of Mean of
Trades Downstairs vs. Upstairs Agency
All Types Upstairs Trades Agency Principal vs. Principal Trades
Number of Trades 173553 5804 3501 2303
Number of Sharesin Trade 1,166 43,550 -20.18** 42,386 45,318 -0.92
(400) (11,050 (10,000) (13,675)
[2,892] [110,672] [100,439] [124,632]
Firm Characteristics:
Median Daily Number of Shares 342,987 300,333 9.87** 261,855 358,827 -10.95**
Traded (219,183) (189,305) (137,293) (224,406)
[349,849] [323,065] [298,63] [349,043]
Market Capitalization of Firmin 552 521 3.85%* 4.82 5.80 -6.08**
$Billions (2.75) (2.71) (2.42) (3.10)
[5.97] [6.03] [6.02] [6.00]
Price Volatility 2.07% 1.89% 13.37** 1.84% 1.97% -4.55**
(1.73%) (1.71%) (1.73%) (1.69%)
[1.46%] [1.00%] [0.84%] [1.19%)]
Market Conditions Immediately Prior
to Trade:
Relative Spread 0.76% 0.95% -21.77%* 0.96% 0.93% 1.79
(0.65%) (0.77%) (0.77%) (0.77%)
[0.44%] [0.66%] [0.71%] [0.56%)]
Depth on Opposite Side of Limit 6,345 6,363 -0.13 5,858 7,214 -4.77*
Order Book (3,700) (3,400) (3,000) (3,900)
[8,568] [10,390] [9,943] [10,994]
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TablelV

Descriptive Statistics of Trade Direction and Price Impacts of Upstairs and Downstairs Trades

The third through fifth rows of this table provide descriptive Satisticsonthe tota, permanent and temporary priceimpacts of upstairs and downgtairs
trades, respectively, on The Toronto Stock Exchange during June 1997. Total price impact of trade j for stock i equals In(P; j/E; ;) for sdller-initiated
trades where E; ; equas the mean of the best bid-ask prices immediady before trade j for stock i; for upstairs trades, the bid-ask prices are
determined before any limit order clearing (needed to accommodate an aggressive upstairs trade) occurs and P; ; equals the price of the trade. The
permanent price impact of tradej for stock i equals IN(A; ;/E; ;) for buyer-initiated trades and In(E; ;/A, ;) for sdller-initiated trades where A, ; equals
the mean of the best bid-ask prices 15 seconds &fter trade | for stock i. Thetemporary priceimpact equas In(P; /A, ;) for buyer-initiated trades and
In(A; ;/P; ;) for sdller-initiated trades. Market capitaization of the firmis measured at the close of tradinginMay 1997. Theunbracketed figurein each
cdl isthe mean. The figure in the round bracketsis the medianand the figureinthe square brackets is the standard deviation. One and two asterisks
indicate Sgnificance a the 5% and 1% levels, respectively.

Downstairs Upstairs Trades t-test of Mean of Upstairs Trades t-test of Mean of
Trades Downstairs vs. Upstairs Agency vs.
All Types Upstairs Trades Agency Principal Principal Trades
Number 173553 5804 3501 2303
% Buyer Initiated 54.6% 46.6% 12.04** (z-statistic) 47.1% 45.9% 0.90 (z-statistic)
Total Price Impact 0.216% 0.251% -0.97** 0.269% 0.223% 7.76%*
(0.152%) (0.169%) (0.180%) (0.159%)
[0.232%)] [0.264%) [0.291%)] [0.213%)
Permanent Price Impact 0.113% 0.006% 64.03** 0.006% 0.006% 0
(0.000%) (0.000%) (0.000%) (0.000%)
[0.310%)] [0.114%)] [0.130%)] [0.086%0]
Temporary Price Impact 0.103% 0.245% -37.24** 0.263% 0.217% 6.46**
(0.093%) (0.169%) (0.179%) (0.156%)
[0.308%] [0.285%) [0.316%)] [0.226%)
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TableV

Regression Analysis of Price Impact of Tradesin Upstairsand Downstairs M arkets

This table shows the coefficients (multiplied by 100), t-statistics (in brackets) and adjusted R2of regression (1) for trades on The Toronto Stock Exchange
during June 1997. To determine the trade initiator for the downstairs trades, we use the direction of the order that took volume off the limit order book
of the exchange. To determine the trade initiator for the upstairs trades, the tick test is used by comparing trade price to the mid-quote. For the purpose
of establishing a benchmark mid-quote, we identify downstairs trades during the period 15 minutes prior to the put-through that involve the same broker
number as the upstairs market maker and that move the quote on the opposite side of the limit order book to, or beyond, the trade price. Such trades are
assumed to be executed in order to clear the limit order book in anticipation of the upstairs trade. The benchmark mid-quote is determined by the mid-
guote that is just prior to the first of these “book clearing” trades. One and two asterisks indicate significance at the 5-percent and 1-percent levels,
respectively. A ‘# means that the posterior odds ratio indicates that the odds against the null hypothesis of the coefficient equaling zero are greater than
20:1.

Pricelmpacti,j = Co+ CiTradeSze, j + C2PriceVoli,j+ CsFirmSze, j + Cdpstairs, j + CUpstairsi,j * TradeSze, |
+ CeUpstairs, j* PriceVoli, j + C:Upstairs, j* FirmSze, j + &, |

where Pricelmpact;; is defined three ways. Permanent Price Impact equas In(A; /E;;) for buyer-initiated trades and In(E; /A;)) for sdller-initiated
trades where A;; is the mean of the best bid-ask prices 15 seconds after trade j for stock i and E;; is the mean of the best bid-ask prices immediately
before trade j for stock i; for upstairs trades, the bid-ask prices are determined before any limit order clearing (needed to accommodate an
aggressive upstairs trade) occurs. Temporary Price Impact equas In(P,/A;;) for buyer-initiated trades and In(A/P,;) for seller-initiated trades
where P, isthe price of trade j for stock i. Total Price Impact equas In(P, /E;;) for buyer-initiated trades and In(E; /P;)) for seller-initiated trades.
Upstairs; is a dummy variable with value of one if trade is handled in the upstairs market and zero otherwise. TradeSzg; is the trade size divided

by the median daily number of shares traded over all trading days during the three-month period ended May 31, 1997. PriceVol;; is the standard
deviation of the daily return on the stock during the period of March through May 1997, inclusive. FirmSzg,; is the logarithm of the market
capitalization of the firm as at the end of the last trading day of May 1997.

Intercept TradeSize PriceVol FirmSze Upstairs Upstairs* Upstairs Upstairs* Adjusted Number
TradeSize * FirmSze R- of Trades
Pricevol squared

Dependent
Vaiable:

Permanent 127 0.38 1.18 -0.05 -1.28 -0.38 -0.69 0.05 0.07 179,357
Price Impact (104.07)**#  (42.40)**#  (24.32**#  (-97.35)**# (-18.02)**#  (-41.62)**# (-1.76) (17.01)*#

Temporary 1.03 -0.27 0.41 -0.04 151 0.27 1.25 -0.06 0.04 179,357
Price Impact (82.42)**# (-29.82)** # (8.27)**# (-74.59)**# (20.88)**# (30.00)**# (3.13)** (-19.69)** #

Total Price 2.30 0.11 1.60 -0.10 0.23 -0.10 0.56 -0.01 0.3 179,357
I mpact (285.21)**#  (18.13)**#  (49.65)**#  (-262.91)**# (5.00)** # (-16.65)* * # (2.17)* (-4.69)** #
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Table VI

Regression Analysis of Price Impact of Upstairs Trades

This table shows the coefficients (multiplied by 100), t-statistics (in brackets) and adjusted R of regression (2) for trades on The Toronto Stock Exchange
during June 1997. To determine the trade initiator for the upstairs trades, the tick test is used by comparing trade price to the mid-quote. For the purpose
of establishing a benchmark mid-quote, we identify downstairs trades during the period 15 minutes prior to the put-through that involve the same broker
number as the upstairs market maker and that move the quote on the opposite side of the limit order book to, or beyond, the trade price. Such trades are
assumed to be executed in order to clear the limit order book in anticipation of the upstairs trade. The benchmark mid-quote is determined by the mid-
guote that is just prior to the first of these “book clearing” trades. One and two asterisks indicate significance at the 5-percent and 1-percent levels,
respectively. A ‘# means that the posterior odds ratio indicates that the odds against the null hypothesis of the coefficient equaling zero are greater than
20:1.

Pricelmpacti,j = Co+ CiTradeSze, j+ C2Principali,j + CsPrincipali, j * TradeSze,
+ CsPriceVoli, j+ CsFirmSza, i+ &,

where Pricelmpact;; is defined three ways. Permanent Price Impact equals In(A;/E;;) for buyer-initiated trades and In(E; /A;)) for seller-initiated
trades where A;; is the mean of the best bid-ask prices 15 seconds after trade j for stock i and E;; is the mean of the best bid-ask prices immediately
before trade j for stock i; for upstairs trades, the bid-ask prices are determined before any limit order clearing (needed to accommodate an
aggressive upstairs trade) occurs. Temporary Price Impact equas In(P,/A;;) for buyer-initiated trades and In(A,/P,;) for seller-initiated trades
where P;; is the price of trade j for stock i. Total Price Impact equas In(P,;/E;;) for buyer-initiated trades and In(E;;/P,;) for seller-initiated trades.
Principal;; is a dummy variable with value of one if at least one of the trade counterparties is acting as a principal and zero otherwise. TradeSzg;
isthetrade size divided by the median daily number of shares traded over al trading days during the three-month period ended May 31, 1997.
PriceVoal;; is the standard deviation of the daily return on the stock during the period of March through May 1997, inclusive. FirmSzg; isthe
logarithm of the market capitalization of the firm as at the end of the last trading day of May 1997.

Intercept TradeSize Principal Principal* TradeSz Pricevol FirmSze Adjusted R-squared Number of Trades
e

Dependent
Vaiable:

Permanent -0.01 0.00 -0.00 0.00 0.49 0.00 0.003 5,804
Price Impact (-0.25) (3.05)** (-0.07) (0.10) (3.25)** (0.07)

Temporary 254 0.01 -0.01 -0.01 171 -0.11 0.25 5,804

Price Impact (43.19)**# (5.70)**# (-40.06)**# (-3.88)** (5.23)**# (-40.06)**#

Total Price 253 0.01 -0.01 -0.01 221 -0.11 0.3 5,804
Impact (48.19)**# (7.95)**# (-2.39)* (-4.29)**# (7.53)**# (-44.77)** #
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Table VI
Logit Modd of Likelihood of Trade being executed in Upstairs Market

Thistable shows coefficients and z-gtatistics (in brackets) of a logit modd (3) for trades on The Toronto Stock Exchange during June 1997. To
determine the trade initiator for the downgtairs trades, we use the direction of the order that took volume off the limit order book of the exchange.
To determine the trade initiator for the upstairstrades, the tick test is used by comparing trade priceto the mid-quote. For the purpose of establishing
abenchmark mid-quote, we identify downdtairs trades during the period 15 minutes prior to the put-through that involve the same broker number
as the upstairs market maker and that move the quote on the opposite side of the limit order book to, or beyond, the trade price. Such trades are
assumed to be executed in order to clear the limit order book in anticipation of the upstairs trade. The benchmark mid-quote is determined by the
mid-quote that isjust prior to the firs of these “book clearing” trades. One and two asterisks indicate significance at the 5-percent and 1-percent

leves, respectively. A ‘# means that the posterior odds ratio indicates that the odds againgt the null hypothes's of the coefficient equaing zero are
greater than 20:1.

Upstairs, = f(FirmSze,, TradeSza,lij,
Pricevali;,Rda Soread ;, DepthOppi )

where:
Upstairs = dummy variable with value 1 if trade executed in the upstairs market and O if trade executed in the downgtairs market
FirmSze = log of the market capitdization of the firm as a the end of the last trading day of May 1997
TradeSzg; = the trade size divided by the median daily number of shares traded over dl trading days during the three-month period
ended May 31, 1997
li = In(A; ;/E; ;) for buyer-initiated trades and In(E; ;/A ;) for sdler-initiated trades. permanent price impact of tradej for stock
[
PriceVol; ; = the standard deviation of the daily return on the stock during the period of March through May 1997, inclusive
RelSoread;; = (bid - ask) / ((bid + ask)/2.0) immediately before the trade
DepthOpp;; = for buyer- (sdller-) initiated trades, the depth at the ask (bid) immediately before the trade divided by the median daily
number of shares traded over dl trading days during the three-month period ended May 31, 1997
[ nter cept FirmSze TradeSze ChangeinMid- PriceVol RelSread  DepthOpp Number of
Quote, I;; Cases
Coefficient -4.44 0.00 3.32 -223.58 -11.52 0.83 -1.89 179,357

(zatisic)  (-16.34)**#  (0.36)  (59.38)**#  (-28.49)**#  (-852)**#  (44.19)**#  (-28.68)**#
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