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(57) Abstract

In an automated exchange system means are provided by means of which

a market maker can enter a course of action in advance, so that the
the orderbook is continuously updated, and where the updating is
differently with respect to different counter parts. Also, quotes that m
a trade between Market Makers are hidden for some time before bein
thus giving the Market Makers a chance to back off. The system

function that supports that Market Makers through pre—defined parameters will
have new orders generated by the system and that a market maker can act
differently with respect to different counterparts. The parameters specify if a
Market Maker should add extra volume on an existing price or generate a new

order at a worse price. In order to make it possible for market mak

a very tight spread without forcing them to take larger risks, additional logic is
used when matching orders. The algorithm used for this purpose protects the
market makers in certain situations and gives market makers the possibility to
have a tight spread without taking a large risk. The algorithm also supports

that the market makers can take the risk to quote large volumes.
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An automated exchange system
TECHENICAL FIELD

The present invention relates to a method and a system for
increasing the security against undesired matches in an

automated exchange system.

BACKGROUND OF THE INVENTION AND STATE OF THE ART

In existing automated exchange systems for continuous trading
(dealer market), a simple first in first served model in the
matching is commonly used. Thus, if there is a selling price,
which is matched by a buying price, the two orders are matched.

To increase liquidity there are Market Makers (quoters) who are
required by the exchange to continuously enter two way qudtes.
The -basic idea is that Market makers must have a two way quote
in the market all the time. The quotes (together with ordinary
orders) creates a best bid and offer that is sent out as the
exchange official price. The best bid offer is used by investors
when deciding about buying or selling an instrument. It is in
the exchange interest to have as tight spread, i.e. the
difference between the selling price and the buying price, as
possible betweén the best bid and the best offer in order to
attract investors. It is also in the exchange interest to have a
lot of volume (many contracts) available to the investors, both

at the best bid offer and at a worse price.

In other words, since a Market maker is regquired to continuously
have a two way quote, i.e. both a selling price and a buying
price, if the price goes up (or down) the market makers will
adjust their prices. However, if there is a delay in the
communication path between a market maker and the automated
exchange system or a market maker is slow to enter his new
prices into an existing automated system the system will
automatically match bids, even though this never was the
intention of the market maker only being slow to enter his new

prices or the new prices having been delayed for some reason.
In today’s automated exchange systems the market makers solve

this problem by having quite a large spread, i.e. a large
difference between their selling price and their buying price.

SUBSTITUTE SHEET (RULE 26)
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Thus, if the prices on the market starts to change, the market
maker has a buffer in that he has entered a large spread, and he
will thus have more time to correct his prices.

However, as pointed out above, it is in the exchange interest to
have as tight spread as possible between the best bid and the
best offer in order to attract investors. Therefore, it is
desired that the spread is smaller than it is today, without
forcing the market makers to take the risk of making .undesired
matches.

Furthermore, today’s automated exchange systems does not support
that market makers act differently with respects to different
counterparts or types of counterparts.

SUMMARY

It is an object of the present invention to overcome the
problems as outlined above and to provide an automated exchange
system having functionality which makes it possible for market
makers to act differently with respect to different counterparts
and which therefore can cope with situations where matching bids
should not be matched, and thereby making it possible for market
makers to enter two way quotes having a very small spread

without taking the risqué of making undesired matches.

This object and others are obtained by a method and a system
wherein a market maker can enter a course of action in advance,
so that the volume in the orderbook is continuously updated, and
where the updating is performed differently with respect to
different counter parts. Also, quotes that may result in a trade
between Market Makers are hidden for some time before being

matched, thus giving the Market Makers a chance to back off.

Thus, the system employs a function that supports that Market
Makers through pre-defined parameters will have new orders
automatically generated by the system and that a market maker
can act differently with respect to different counterparts. The
parameters specify if a Market Maker should add extra volume on

an existing price or generate a new order at a worse price.
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Thus, in order to support market makers to have a very tight
spread additional logic is used when matching orders. The
algorithm used for this purpose protects the market makers in
certain situations and gives market makers the possibility to
have a tight spread without taking a large risk. The algorithm
also supports that the market makers can take the risk. to quote
large volumes.

The algorithm uses a set of parameters, which are predefined by

each market maker. The parameters are for example:

- Firm limit parameter, which restricts how much of a quote may

be traded against a Firm order or a market maker order/quote.

- Step-up buffer parameter, which is used for determining when

to increase the vblume on the market.

- Tick worse volume parameter, which is used for automatically

placing new quotes on the market.

The algorithm is executed when a market maker participates in a
trade. In a preferred embodiment there are three different
methods in the algorithm depending on the counterpart in the

trade:

Thus, when the counterpart is a customer the market maker
participates in the trade with the full volume.

If the market maker full volume at the best price is traded, and
the customer order indicates that it want to trade more (volume
and price indicates further matching) the tick worse parameter
generates new quotes in accordance with an algorithm described
below.

Wheﬁ the trade is executed a check is done of the total volume
at the best bid/offer. If the volume is less than X, which is a
parameter predefined by the exchange, the step-up parameter is
used to automatically generate more volume in the market makers

existing quote. If the parameter indicates to not generate more
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volume the tick one worse parameter instead generates new

quotes.

When the counterpart is a firm the market maker participates in
the trade with the firm volume. This supports that the market
maker can have reduced volume (risk) when trading with firms.

If the market maker firm volume at the best price is traded, and
the firm order indicates that it want to trade more (volume and
price indicates further matching) the tick one worse parameter

generates new quotes.

When the trade is executed a check is done of the total volume
at the best bid/offer. If the volume is less than X, which is
parameter predefined by the exchange, the step-up parameter is
used to automatically generate more volume in the market makers
existing quote. If the parameter indicates to not generate more
volume the tick one worse parameter instead generates new

quotes.

When the counterpart is a market maker no match take place.
Instead the incoming order is inserted into the order book but
‘no update of the best bid offer is sent out, i.e. now there are
quotes in the order book crossing but it is not sent out in the

best bid/offer. After a time Y, which is predefined by the
exchange, the algorithm checks if there still is a lock, i.e.
matching prices, in the order book, and if so the orders are
matched.

If the counterpart is another market maker, the market maker
participates in the trade with the firm volume. This supports
that market makers do not take the risk to trade with other
market makers just because they are a bit slow to send in new
quotes. This also supports that the market maker can have

reduced volume (risk) when trading with other market makers.

If the market maker full volume at the best price is traded, and
the opposite market maker quote indicates that it want to trade

more (volume and price indicates further matching) the one tick
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worse parameter generates new quotes.

The method and system as described herein makes it possible for
a market maker to act differently with respect to different
counterparts. This makes the risks which the market maker has to
take lower, and therefore the market maker can reduce the
spread, which in turn will increase the attraction on investors.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described by way of non-
limiting examples and'with reference to the accompanying
drawings, in which:

- Fig. 1 is a flow chart illustrating the basic steps carried
ocut in an automated exchange system.

- Figs. 2a - c are flow charts illustrating some of the steps
carried out when matching two bids in an automated exchange
system for different types of counterparts.

- Fig. 3 is a flow chart illustrating steps carried out in a
matching procedure between two market makers.

- Fig. 4 is a flow chart illustrating different steps carried

out when executing the one tick worse rule.

DESCRIPTION OF PREFERRED EMBODIMENTS

In the following description, being given as an example only,
the followihg definitions will be used:

- A market maker is defined to be a market maker for certain
financial instruments.

- When a market maker sends in a prices to the order book in
instruments where he is a market maker the prices are sent in as
quotes. Quotes are always limit order that will be stored in the
book if not matched.

- Quotes can only be used by market maker members in instruments
where they are defined as market makers.

- When a market maker trades in series (instruments) where he
not is defined as a market maker he is, in the examples given
below, considered to be a firm. He can then only send in orders.
Furthermore, the system as described below is assumed to have
the following characteristics:
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- A user can insert one transaction at a time.
- A transaction is returned with status, i.e. success or error.
- Only one transaction at a time is handled within one

orderbook.

Furthermore, in the following examples the terms "firm" and
"customer" are used for private investors and professional
investors, respectively. However, additional or other types of
investors are also possible, the following description only

being an example.

In Fig. 1, a general flow chart illustrating some basic steps in
an automated exchange system is shown. In the example described
below it is assumed that the person selling is a market maker
and that the type of counterpart is known by the system. Thus,
first, in a step 101, a selling price is received from the
market maker. Next, in a step 103 a buying price is received.
Thereupon, in a step 105, it is checked if the received selling
and buying prices match. If this is the case the procedure
proceeds to a step 109, and else the procedure ends in a step
107. In the step 109 it is decided which type of person that has
entered the buying price, e.g. a customer, a firm or another

market maker.

Depending on the type of investor that has entered the buying
price the automated exchange system selects different matching
methods. Thus, in a step 111, the type of counterpart is
decided. If the counterpart is a customer the system selects a
first matching method as illustrated in Fig. 2a. If the
counterpart is a firm the system selects a second method as
illustrated in Fig. 2b. If the counterpart is a market maker the
system selects a third method as illustrated in Fig. 2c.

In Fig. 2a the procedure when matching between a selling market
maker and a buying customer is illustrated. When the counterpart
is a customer the matching always take place as is indicated in
step 201. The market makér participates in the trade with the
full volume.
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If the market maker full volume at the best price is traded, and’
the customer order indicates that it want to trade more (volume
and price indicates further matching), step 203, the one-tick-
worse rule as described below is executed, step 205, and else

the procedure proceeds directly to a step 207.

When the trade is éxecuted a check is done of the total volume
in the orderbook at the best bid/offer, step 207. If the total
volume in the orderbook is found to be less than X, in step a
209, where X is a predefined parameter by the exchange, the
step-up parameter, as described below, is used to automatically
generate more volume in the market makers existing quote, step
211. If the parameter indicates to not generate more volume the
procedure proceeds directly to a step 215. Finally, the matching
procedure ends in a step 215.

However, in a preferred embodiment, the step 211 can be executed
in the following manner (not shown). If the total volume is only
a little smaller than the volume required by the exchange, the
step up parameter is used to automatically generate more volume
at the current price. If, on the other hand, a larger volume
needs to be generated in order to obtain the volume X, the one
tick worse parameter is used to generate the requested volume at
a worse price. Also, if in the step 211, the step up parameter
has been used to generate more volume a number of consecutive
times at the same price, the one tick worse parameter can be
used, even though the step-up paraméter normally should have
been used. This will prevent that a customer enters a large
number of small orders and that the system then generates more
volume at the current price instead of offering a worse price as
would have been the cése if the customer had entered one large

order.

In Fig. 2b, the procedure when matching between a selling market
maker and a buying firm is illustrated. When the counterpart is
a firm the matching always take place as is indicated in step
231. However, the market maker participates in the trade with a
firm volume, usually being smaller than the full volume and
which can be set by the market maker in the system. This
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supports that the market maker can have reduced volume (risk)
when trading with firms.

Next, in a step 233, it is checked if the market maker firm
volume at the best price is traded, and if the firm order
indicates that it want to trade more (volume and price indicates
further matching) the one-tick-worse rule, as described below,
is executed, step 235, and else the procedure proceeds directly
to a step 237.

When the trade is executed a check is done of the total volume
at the best bid/offer, step 237. If the volume is found to be
less than X, in step a 239, where X is a predefined parameter by
the exchange, the step-up parameter, as described below is used
to automatically generate more volume in the market makers
existing quote, step 241. If the parameter indicates to not
generate more volume the procedure proceeds directly to a step

245. Finally, the matching procedure ends in the step 245.

However, in a preferred embodiment, the step 241 can also be
executed as described above in conjunction with step 211.

In Fig 2c, the procedure when matching between a selling market
maker and a buying market maker is illustrated. When the
counterpart is a market maker, in particular a market maker
quote, no match take place. Instead the incoming order/quote is
inserted into the order book but no update of the best bid offer
is sent out, i.e. now there are quotes in the order book
crossing or locking, but it is not sent out in the best
bid/offer, step 261. Both these orders can however trade against
another order. After a time Y (predefined by the exchange) the
algorithm checks if there still is a lock in the order book,
step 263. An algorithm for this is described below in

conjunction with Fig. 3.

If there is the market maker participates in the trade with the
firm volume, step 265. This supports that the market maker can
have reduced volume (risk) when trading with other market
makers.



WO 00/28449 PCT/SE99/01994 -

9

Next, in a step 267, it is checked if the market maker firm
volume at the best price is traded, and the opposite market
maker quote indicates that it wants to trade more, i.e. volume
and price indicates further matching. If this is the case, the

one-~tick-worse rule as described below is executed, step 269.

When the trade is executed a check is done of the total.volume
at the best bid/offer, step 271. If the volume is found to be
less than X, in step a 273, where X is a predefined parameter by
the exchange, the step-up parameter, as described below is used
to automatically generate more volume in the market makers
existing quote, step 277. If the parameter indicates to not
generate more volume the procedure proceeds directly to a step

279. Finally, the matching procedure ends in the step 279.

However, the step 277 can also be executed as described above in
conjunction with step 211.

In Fig. 3, a procedure for executing an algorithm for matching
prices between two market makers is shown. The algorithm as
shown in Fig. 3 can for example be used when executing the step
263 as described above. Thus, first in a step 301 the buy price
is received. Next, the sell price is received, step 303.
Thereupon it is checked if there are matching orders, step 305.
If the outcome of step 305 is yes then wait a short time, e.g. 2
s, step 307, else the procedure proceeds to step 311.

When the short time has elapsed, the prices are updated, step
309. Thereupon, a new check is executed for checking if there
are still matching prices, step 313. If this is not the case the
procedure proceeds to step 311 where it is decided not to match,
else the procedure proceeds to a step 315 where a match takes

place.

In a preferred embodiment, if in the step 305 matching prices
are established, the marker makers having the matching offers
are marked, and a match 6nly takes place if the same, marked
marker makers still wants to trade in step 313.
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The step 307, can also be repeated a number of times and if the
outcome is the same all of the times the match is made in order

to even further reduce to risk of making undesired trades.

This supports that market makers do not take the risk to trade
with other market makers just because there is a small delay in
the system or because they.are a bit slow to send in new quotes.

In Fig. 4, a procedure for executing the one tick worse rule is
shown. The one tick worse rule use a number of different
parameters in order to automatically generate new orders if the
volume at a particular price is traded in one single

transaction.

Thus, first when a quote has been traded the one-tick worse rule
checks the next One tick worse parameter to see the volume the
market maker has specified, step 401. The volume and price
specified by the first one tick worse parameter is used in the
matching. If further trade is still indicated in a step 403,
i.e. there are matching offers at the worse price, when the
volume and price specified by the first one tick worse parameter
has been traded, the system returns to the step 401, wherein the
second one tick worse parameter is used for generating a new
offer specifying another volume, which of course also can be the
same volume, at a worse price than the first parameter. The
procedure is repeated until in the step 403 there is no match.
When there no longer is a match the procedure proceeds to a step

405 wherein the procedure returns from where it came.

In a preferred embodiment, the system comprises means for having
8 or more one tick worse parameters for each financial
instrument quoted by each market maker. This supports that the
volume in the order book will increase and that the market maker
can take the risk to have a tight spread, but still have large
volﬁme in the order book at worse price. If the counter part
still indicates that it wants to buy more after the eighth
parameter has been executed the procedure will continue to offer
a worse price with the same volume specified in the eighth

parameter until the price i zero.
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The step up parameter is a parameter indicating that new volume
at the same pride should be generated if the total volume is
below the minimum volume specified by the exchange. The step up
parameter can also indicate that the one tick worse parameter
should be used to generate new volume. This can for example be
the case if there is a need for a large volume. The one tick
worse parameter can also be used if the step up parameter has
generated more volume at the same price for a predefined number

of times.

The method and system as described herein makes it possible for
a market maker to act differently with respect to different
counterparts. This makes the risks which the market maker has to
take lower, and therefore the market maker can reduce the

spread, which in turn will increase the attraction on investors.

Thus, by using a function that supports that Market Makers
throﬁgh pre-defined parameters will have new orders generated by
the system and that a market maker can act differently with
respect to different counterparts. The parameters specify if a
Market Maker should add extra volume on an existing price or
generate a new order at a worse price. In order to make it
possible for market makers to have a very tight spread without
forcing them to take larger risks, additional logic is used when
matching orders. The algorithm as described herein protects the
market makers in certain situations and gives market makers the
possibility to have a tight spread without taking a large risk.
The algorithm also supports that the market makers can take the
risk to quote large volumes.
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CLAIMS

1. An automated exchange system for matching bids between a
buyer and a seller, and where the buyer or seller is a market
maker, comprising: |

- means for executing the matching according to at least two
different matching schemes in response to the counterpart of the

market maker.

2. A system according to claimll, wherein means are arranged to
automatically generate more volume at a worse price, if all
volume at a first price is traded in the matching.

3. A system according to any of claims 1 - 2, when both the
buyer and the seller is a market maker comprising means for

delaying the match during a predetermined period of time.

4. A system according to claim 3, further comprising means
connected to the delay means for executing the match if the
selling price and the buying price still indicate a match after
the period of time has elapsed and to not match if the selllng

price and the buying price no longer match each other.

5. A system according to claim 1, wherein means are arranged to
automatically generate more volume at the same price, if the
volume traded in the'matching results in that the remaining
volume is less than a minimum volume specified by the exchange.

6. A method of matching bids between a buyer and a seller in an
automated exchange system, where the buyer or seller is a market
maker, comprising the steps of:

- identifying the type of counterpart of the market maker, and

- executing the matching according to at least two different
matching schemes in response to the type counterpart of the
market maker.

7. A method according to claim 6, wherein more volume at a worse
price is generated , if all volume at a first price is traded in
the matching.
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8. A method according to any of claims 6 - 7, when both the
buyer and the seller is a market maker, comprising the further
step of:

~ delaying the match during a predetermined period of time.

9. A method according to claim 8, further comprising means
connected to the delay means for executing the match if the
selling price and the buying price still indicate a match after
the period of time has elapsed, and to not match if the selling

price and the buying price no ionger match each other.

10. A method according to claim 9, wherein more volume at the
same price is generated if the volume traded in the matching
results in that the remaining volume is less than a minimum

volume specified by the exchange.
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