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difference between bid and ocffer, the so called spread, and
reduce the risk exposure for parties involved in the trading

of instruments at the automated exchange.

For example, 1f prices on the market are changing the parties
probably want to change their quotes. It is then of great
importance that the changes can be made very quickly in order
not to expose the parties involved to an unnecessary high
risk. If changes can be made quickly the spread can be kept at
a minimum and market makers or any other type of trader can

accept the risk of placing orders in the order book.

Furthermore, a market maker has an obligation to quote, i.e.
to have both a bid and an ask in the market most of the time
during trading. When the market moves this obligation results
in a requirement on the market maker to send new quotes to the
exchange. If the same firm or person (or automatic quoting
system) is a market maker in many instruments this will create
a problem for the market maker. Hence, when the market moves
fast a lot of quotes need to be sent. The result may be that
the market maker needs to have a larger spread, i.e. the
difference between the bid and the ask, in order to decrease
the risk of not being able to re-quote fast enough to an

acceptable level.



the risk of not being able to re-quote fast enough to an acceptable |evel.
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application No. PCT/SE99/01995 describes an autonatic exchange system
where, if an order can not match due to a best price checking

functi ongd i d s ddy dfie netetefly e cell dabut@nadbd ORRYE Calhye DéhSet, 1o
anot her exchange, where a better price is avail able. SUWMARY It is an

obj ect ALHHE piesenPeshvRit FOM TR oM ddank l?erﬁﬂr@\/éﬂl efmd@lfatﬁr@nm@change
syst em whgs @ kel kel 8 C@ﬂsoCtaﬁ@g%ug{:'Qr'i@? gpafre g%ﬂla |y k?éq%e?f(cpck% ng

thenselves to a lower risk and at the sanme tine OM/spread i's
al so an ¥MEEr glankes pidsehe hnent menked prova deetther pmwd@ﬂanﬂakémemﬁth a

new f Un%%]ﬁ% f Ol{la.}?éj} 0 /&O h%g I res/%htTkkt égngt | %Cles Zy eéjOVb etnhe reket
maker to ge 1 n another et and Theh t Frade a customer of en the
ot her rktarnahasnalbqiat@ntprap:_cellc'atam cm:; £CPGT ATEL D d1erS a:ieescomlzaimed by

th t t, set out he a nded cl Thus, when an
orgefrszegn%%t;“é% ﬁge’iﬁ%nsgfstsé’rﬁtef“ i (i pp%c&’ﬁ ﬁ‘%"’de‘:ran 10 RAGEm wi | |

el ectrordwaldy,a usésy so0Pet Eheclainy ensitiddlatcyt ey ardersystdn,ade@ at the
best possible
P order can automatically be sent to another exchange, where a

better price is available.

SUMMARY

It is an object of the present invention to provide an
improved automatic exchange system where market makers can
change quotes more quickly and exposing themselves to a lower

risk and at the same time keep a low spread.

It is also an object of the present invention to provide the
market maker with a new function for automatic hedging. The
function is used by the market maker to hedge in another
market and then trade a customer order when the other market

has a better price.

These objects and others are obtained by the present invention

as set out in the appended claims.

Thus, when an order 1is entered into the system, i.e. an
incoming order, the system will electronically, using computer
aid, ensure that the order is traded at the best possible

price using the following steps:

First, the system creates a 1list, sorted by price, of all

offers (if the incoming order is to Dbuy) or bids (if the



price using the followi ng steps: First, the systemcreates a list, sorted
by price, of all offers (if the incomng order is to buy) or bids (if the
WO 01/57752 PCT/ SEQ /00233 3 incomng order is to sell) for the sanme
securit ywonists2 Exchange at that tinme, which are wthin pdesgmiosss!inmt
(if any) specified in the incomng osder. Such a list if hereinafter
termed the "Bid/Ofer List". The Bid/Ofer List wll conprise of any

ordinary limt orders in the order book at that tinme, as well as any quote
gi ven byPEABIRGr kKStdGtakéf §Or SeHat phP¥i ddi®ar SPRSt rEREM L Erhé syshem wi | |
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woul d beorntaat opatoi dliembeasistiiueeatt er gi ven on the designated exchange
as identified by the Systemat that tine. 1In this matching process,
multiple bids/offers at the same price will preferably be given priority

based omnti f@{é@é}ki RA11 Hom@veproeedunaty Inaf¥ich otder sindbmiigy obdgerbook
preferably always have priority over a market nmaker quote at the sane
price, PE3aPEFesBeoPidRéPFIeES atnvehei Rbd(@hkehglist . The order will

first be matched with the best bid/ocffer in the Bid/Offer
List, provided that this is equal to or better than the best
bid offer on the designated exchange, i.e. the exchange to
which the market maker sends quotes. Any unfilled balance of
the order will then be matched against the second best
bid/offer in the BRid/Offer List; and so on. This will continue
until either the price limit giveh in the incoming order would
be exceeded, or until the next bid/ocffer in the Bid/Offer List
would be inferior to the best bid/ocffer given on the
designated exchange as identified by the System at that time.
In this matching process, multiple bids/offers at the same

price will preferably be given priority based on time ranking.

However, ordinary limit orders in the order book preferably
always have priority over a market maker guote at the same

price, regardless of their relative time ranking.

If the entire order has not been filled following completion
of these steps, the market maker according to a preferred

embodiment must either:

(i) trade in an amount equal to the volume indicated in the
designated exchange best bid offer less the volume already

executed at the price indicated in the designated exchange
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The System will be able to automatically check which of these

options the market maker would like to select by reference to
trading parameters provided by the market maker throughout the

trading session.

If the market maker order 1is executed on the designated
exchange, the market maker is in a preferred embodiment
obliged to enter into a transaction (or transactions if the
market maker order was filled in parts) with the system. The
transactions are preferably executed using the trading rules
of the system at the same price (or prices) at which the
market maker order was executed and for the same volume (or
volumes). The corresponding incoming order will be filled
accordingly. If the market maker order cannot be executed on

the Designated Exchange, the incoming order will lapse.

Limit orders will be executed in the same way as fast orders
except that if a limit order is not immediately, executed in
whole in accordance with the procedures set out above, the
order (or any balance remaining) will rest in the order book.
The order will remain in the order book until it can be
executed, or until the end of the trading day, at which time
any remaining balance will lapse. Where two limit orders or a

limit order and a fast order submitted by a trading party are



accordingly. If the market maker order cannot be executed on the

Desi gnat ed Exchange, the incomng order will lapse. Limt orders wll be
executed in the sanme way as fast orders except that if alimt order is
not i nresloai/el7gz executed in whole in accordance with thecpsEgacises set
out above, the order (or any bal ancesremaining) will rest in the order
book. The order will remain in the order book until it can be executed,
or until the end of the trading day, at which tine any renaining bal ance
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such shares: initially this will be only during the hours in which trading

can take pl.ace in such shar, on the rel evant, desjgnated.exchange. Prior
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pre-opening session. Preferably, no trading party orders may
be submitted during the pre-opening session. Once the trading

session 1is opened for trading a share, trading parties or

market makers may submit orders.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described in more detail and

with reference to the accompanying drawings, in which:

- Fig. 1 is a general view of an automated exchange system,

- Fig. 2 1is a flowchart illustrating steps carried out in the
system according to a first embodiment, and

- Fig. 3 1is a flowchart illustrating steps carried out in the
system according to a second embodiment.

- Fig. 4 1is a flowchart illustrating matching steps carried

out in an automated exchange in accordance with the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS
In order make 1t possible for a market maker to set a quote
without having to set a price the following steps are

performed in an automated exchange system.

In the automated exchange system as shown in Fig. 1, having a

number of parties connected thereto, such as customers and



- Fig. 2is aflowhart illustrating steps carried out in the system
according to a first enbodinent, and - Fig. 3 is a flowhart illustrating
steps carried out in the systemaccording to a second enbodinent. - Fig. 4
is a flowxhewi7752d | ustrati ng matching steps carried out i rcarseaubsat ed
exchange in accordance with the inventsion. DESCRI PTI ON OF PREFERRED

EMBODI MENTS I n order nake it possible for a market naker to set a quote

wi t hout having to set agﬁ%ice the following steps are performed in an
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and WO 01/57752 PCT/ SEQ /00233 6 market nmakers, there are two types of
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instrument .. Howpwe:s i n, DSt g@gﬁ&;g&&gn%%mgnly one of each type is used

in the sane instrunent at the sane tine. e mar ket maker has the
possibility to send price quotes to order book. A quote is preferably a
bid or uote wth an . attached volune. |t _has_the same functionality as
o di nar 1 T die i AR e RR R Pk e r s Mo A R B e venunt
guot e, oafdech attkanmet i addey T epteBemnijuote wh&noneeersafpreUsiing swch a
mar ket maker price jnprovement quote will result. in that the narket maker
does not*TéEGeo Frolitte atpritce EBSt FE™ExchaQel o3 teadSt F W3St naker
assunes itimikavedkhe . sanme price as the designated exchange. Thus, the

mar ket maker price inprovenent quote can only be used when the designated
exchange, i.e. the

Also, the market maker may use a price improvement guote,
which automatically creates a quote when necessary. Using such
a market maker price improvement quote will result in that the
market maker does not need to provide a price to the exchange.
Instead the market maker assumes to have the same price as the
designated exchange. Thus, the market maker price improvement
quote can only be used when the designated exchange, i.e. the
exchange to which the market maker sends its quotes, is open,
since otherwise there is no price at the exchange. In the
market maker price improvement quote the market maker

preferably sets the following parameters:

- Instrument identification
- Bid volume multiplier

- Bid volume 1limit

- Offer volume multiplier

- QOffer volume limit

Where the parameters are defined as follows:

- Bid (offer) volume multiplier - A multiplier specifying how
many times the designated exchange volume the market maker is
prepared to trade without hedging first. Note that the wvolume

can be restricted by the Bid (offer) volume limit.



exchange to which the market meker sends its quotes, is open, since
otherwi se there is no price at the exchange. In the market maker price
i nprovenent quote the market naker preferably sets the foll ow ng

par anmet em® o17/57f9ast runent identification - Bid vol une nul pcpkEewoo233Bi d
volume limt - Ofer volume multiplier - Ofer volune [imt Were the
paraneters are defined as follows: - Bid (offer) volune nultiplier - A

mul tiplier specifying how many tinmes the designated exchange vol une the
mar ket makkd | $oThrEparedule triddé wi t ABEt MRSy Y Not eERSET t he

vol ume cap be J g@%&ﬁ&t&ﬂ by the, R dy{ohder ) nuabung ldimst.. WAL/ Brd 52
PCT/ SE01/ 00233 Bid (offer) volume limt - the maximum vol une the market
maker i gupkepared 4sedt r Ade WREHVRT hedi Nt d | ditervwhealere lggdéte +8 used

in natcggggegggdBid offer volune limt is decreased. There is al so

preferabl’'y a possibility for exchange staff and for the nmarket nmmker to
retrieve the information fromthe order book using query functionality.
Bel ow t radi ng.and_mat chi Ls,descri bed en t desi d h eis
open. T geﬁﬁr%gta%ﬁ?epﬁgggrﬁgéyeﬁaﬁqfSéﬁmg%QYhggfogﬁgagﬁégoﬁaggg ?€%es -
mar ket mekercips i aaruot esmmkeandteo negtkeievieakelie prinfermapionenenrin qubtes as

descri bed above. An jncom ng Q der,triﬁs to match with orders/quotes in the
order book using gque uncticnality.

Below trading and matching is described when the designated

exchange is open.

The market maker can preferably enter the following order
types
- market maker price Quotes, and

- market maker price improvement quotes as described above.

An incoming order tries to match with orders/quotes in the
order book. If a match can not be done the order is rejected

or stored in the order book.

An incoming order match with orders/quotes in the order book
as long as the incoming order locks/cross with orders/quotes
in the order book or the designated exchange best price. In
case the incoming order has a better price (price cross) than
orders/quotes in the order book, the price of the order/quotes

in the order book is preferably used.

1. The incoming order matches with orders/quotes better than

or equal to the designated exchange price.

2. In case there are volume to match of the incoming order and
the competing exchange has a better price than the incoming

order, the order tries toc match with the market maker price



order book. If a match can not be done the order is rejected or stored in
t he order book. An incom ng order match with orders/quotes in the order
book as long as the incom ng order |ocks/cross with orders/quotes in the
order bowo mrs7tshe desi gnat ed exchange best price. In casectKeoioegsn ng
order has a better price (price crossp than orders/quotes in the order
book, the price of the order/quotes in the order book is preferably used.
1. The anoningggéder mat ches with orders/quotes better than or equal to

the desi‘BRAPEGMEREh&NGESori €S PTUGE cABBTPREPR ar &996FuneSt ¢ mehSof t he

i ncon ngagedestaddast Hec 00D etd NPneXaN Geh e asa rik e tlalle rPriisC @ repar ehhe
i ncomn order, the order_tries to match with the market maker price WO

01/ 57752°PERFSEOEA0698KY - 3L npho Ve afifst @OLTHE pei deXofpr bverertiequot e

Is a quekar G cuhat edcanidgt el-ak Vol t hat ot hes iy kebngakel dys sBRepar ed
to match directly. If the calculated volunme is larger then the rest of the
i ncom n§TBFEEr arhedet ixF £ACEF.: The execution prices are set as fol | ows:
The sane price as the best price of the designated exchange is wused for
the sane volune at the designated exchange. For the rest of the volune, the
price i $heecapneppifeeasitie hegtseuisingfi hthedesisgyabeaderchanggepisce
ticks. |f _the calculated volune is _smaller than.the.remining volunme of

t he incgﬁsﬁg%8Fd%?et?ﬁ?%ﬂﬁé&%@ewgﬁeFﬁﬁe% %l?%a%%%é?“%§¥5¥% tradi ng the
order. Hedging procedures are described below In case the hedging
prOCEdu%grh%%esg%L&?qlgttqg 85 S&g,lghgh%riggdﬁg Qggk QEX égggg'tick

worse using the designated exchange price ticks.

If the calculated volume is smaller than the remaining volume
of the incoming order the market maker needs to hedge before

trading the order. Hedging procedures are described below.

In case the hedging procedure has started other orders in the

order book may trade.

The system preferably also has an automatic hedging function.
Thus, there is a function for supporting creation of so called
hedge orders. One or several market maker hedge orders are
created and sent to the designated exchange. Hedge orders are
preferably created using the following rules, where some steps
are optional:

- Hedge orders are preferably created as immediate or cancel
orders.

- Number and limit price of hedge orders is dependent on limit
orders and price gquotes in the order book. E.g. 1if the
incoming order 1s a bid, the hedge orders created are
depending on the limit orders/quotes on the ocffer side.

- All orders on the offer side better then the incoming orders
limit price are summarized per price tick. One hedge order per

price tick is created.



The system preferably al so has an automatic hedgi ng function. Thus, there
is a function for supporting creation of so called hedge orders. One or
several market maker hedge orders are created and sent to the designated
exchange.woledgesprders are preferably created using the frdt/ssmnessul es,
where sonme steps are optional: - Hedge orders are preferably created as
i medi ate or cancel orders. - Nunber and Iimt price of hedge orders is

dependent on limt  orders and_price quotes in the order book. E.g. if the
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book, a ris created wth the Ifference. The volume Is set to the
i ncom ngnarkkdr oHdem)t. price (a market order is created if the incom ng

order is a_ market order). .- For, each ice ti | evel t her re
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same volune as the orders in the order book at . that price tick. The order
creat o0 [HAIES | ERBot Tl BPTSE (K TRET L8 ortRTEn LHE STHRET book

(using theedtesi ghat ethe exaRaRgGRURE 68 thekostiedet Ui edhe order book at
that price tick. The order created has one tick better price
tick then the orders in the order book (using the designated
exchange price tick structure).

- In case the total volume of orders created exceeds the
incoming orders volume to match, no more orders are created.

- Orders are sent to the designated exchange in the order they
are created. All orders are first created and then sent in

sequence as fast as possible.

Once all hedge orders have been sent to the designated
exchange and have resulted in responses (trade or reject) the

procedure is as follows:

- The incoming order i1s executed at the same prices and
volumes as the market maker hedge orders where executed at.

- In case there are volume 1left of the incoming order it
executes against any other orders in the order book.

- Any volume left of the incoming order 1is rejected (fast

orders) or stored in the order book (limit orders)

Below, an example of a trading action 1s described with
reference to Figs 2 and 3, where it is assumed that a Customer

("TP”) sends in a new order to buy (the “Order”).



- In case the total volune of orders created exceeds the incom ng orders
volunme to match, no nore orders are created. - Orders are sent to the
desi gnat ed exchange in the order they are created. Al orders are first
creat ed swoivd1esz sent in  sequence as fast as possible. Opeg/sgbiosdge
orders have been sent to the designated exchange and have resulted in

responses (trade or reject) the procedure is as follows: - The incom ng
order is executed at the sane prices and volunes as the market maker hedge
orders where executed at. - In case there are volune left of the incom ng
order it executes against any other orders in the order book. - Any vol une

| eft of the incomng order is rejected (fast orders) or stored in the

order book (limt orders) Below, an exanple of a tradlng actlon is
hAat

th  rafaropen +0 Fac and o accy
Customer (“TP) Sends 10 a now or der | F31BRY (i he * O SEL PRI ol 752
PCT/ SE01/ 00233 10 Price(s) Correspondling size (s) NewzéRsDrder to| buy B
BS Sell lLimt orders. inthe Cl_C2 CN CS1_ CS2, arderbook] (from
TP s) vw%er‘“é €l OédeéztésRW— etc b Th@ MARKET MAKER|$Scurrent P PS offers
The best | X cigange; (- DE) CS.,  CS,,

orderboock (from TP’s) where C; <= C, | CSy

<= etc.”

The MARKET MAKER’s current |P PS

offer©

The best offer on Designated|D DS

Exchange (“DE”)

Size of one tick on the DE T

® Price only applies 1f Order is a limit order. If a market

order, all tests below involving B do not apply.
> Multiple Ci’s at the same price are sorted based on time
priority.

¢ The procedures below are independent of the procedures by
which MARKET MAKER’'s set their quotes. In practice, for
example, MARKET MAKERs may choose to instruct the system to

always set P = D

Step 1, define US as the balance of the Order yet to be
filled. 1Initially, therefore, US = BS

Step 2, A ‘“snapshot” is taken of D/DS, and is “frozen” in the
order book together with the market maker’s quote P/PS (even
though in reality D/DS might change while the steps below are
being executed). In other words the parameters are stored in
the order book, while waiting for the processing of the steps

below.



Size of one tick on the DE T Price only applies if order is a limt order.
If a market order, all tests belowinvolving B do not apply. b Miultiple
Ci's at the sane price are sorted based on tinme priority. C The procedures
bel ow aregondependent of the procedures by which MARKET pAKEE)G00sst their
guotes. In practice, for exanple, MARKET MAKERs may choose to instruct the
systemto always set P =D Step 1, define US as the bal ance of the O der
yet to be filled. Initially, therefore, US = BS Step 2, A "snapshot" is
taken oBtEPDS, ahUs¢st”fEbeenmarket hemakeaes b@éﬁ‘#og@(ﬁ%r WPER t KéSnar ket

meker Ssgg\%gﬁcé’/ Bg (:e”§“sot&?é‘%bédbr(c@'fe%éﬂ%@%d?t%t schangewabil et he

steps bel are el ng execute . I'n other words the paraneters are stored
in thehdgtestboekyg.whil.e Gaai €i RG-f 61 t h€aploddssi ngvoserhessPepd: bel ow.
WO 01/ 57752 PCT/ 01/ 002330ndl1 Sts‘i%e% Ognsecgé t he rket maker's offer P/PS
into the “sefuénceé of TGRS thé Sequénte T emdins sorted from I owest to
hi ghest, e.g. Cl, C2, C3...P...CN Call this new series O, . . oM
wi th correspondi sizes OSi . of f.er Lare sent _from
bot h TPIEFTENGt tfﬁgsrr&rrﬁel?rﬁﬁﬁ@?; %5f’mt Fg’)%glaﬁgeiﬁsl &89 R I%F%er sE{aFe
pl aced earlimy Laméherisequemee thanrtbes matrketplmikey edfkier Asnathesult,
in the steps belowthe TP offers wll be executed before the market naker
of fer. Ssequence than the market maker offer. As a result, 1n the

steps below the TP offers will be executed before the market

maker offer.

Step 4, If the Order is a limit order and O, > B, then reject
it (if it is a fast order) or store it (if it 1is a limit

order)

Step 5, Beginning with i = 1, and continuing while US > 0 and

Oi<D,

If O; > B, reject remainder (if fast order) or store (if limit
order)

Else, trade Order at O;

Us = US - 0OS;

Step 6. The status now is: US > 0 and O; = D

If D > B, reject remainder (if fast order) or store (if limit
order)

Else, trade Order at D.

Us = US - 0S;

Step 7. The status is now: US > 0 and there are no further TP

offers or market maker offer to trade against

The market maker now has two options:



Step 4, If the Order is alimt order and 01 > B, then reject it (if it is
a fast order) or store it (if it isalimt order) Step 5 Beginning with
i =1, and continuing while US >0 and O <D If G > B, reject remnainder
(i f fastworadsn)szor store (if limt order) Else, trade O ger/spsr/gorss US = US
- OSi Step 6. The status nowis: US >0 and O =D If D> B, reject

remai nder (if fast order) or store (if limt order) El se, trade Order at

D. i, Step 7._The status i >0andthere are no
further T?§§eoF‘F§r(g o?gmarf(’@t niRef Hrs}e?tté Prade 8faPndRdrnefndPrét maker

now has <tws, opkic0os: B0 O 57 The RCTHSEOH00233 1 12sThade gapeQceDSe- PS -
BS+US) at aprrce of Dand, if (D+tT) <= B, max(0, BS - US - nmax(0, DS -
PS - BS® S} :afRa price of (D + T) ; OR Send a buy order to the DE for

si ze USSeﬁé §9Euguér@§£%uﬁ@@rm " FEOCSO &, 0r; sSeRdi %&ta%e%thnEQrthe DE"
The system wi | now fromthe market naker's pararret ers whether to choose

option (‘&Foerdehs. f@@egqmw ap/ PgdgmdtpD/ DS PR’ "unfrozen" after the trade
in optiepe(a) 5§ rﬁﬁlet Gndd t%?ff ret&lge R ét S& Lo QS Qge Q option
bt he iee US a(?c ra

(b). Based o S returne romthe , |ng
whether to choose option (a) or (b). See below.

P/PS and D/DS are “unfrozen” after the trade in option (a) is
complete, or before the order is sent to the DE in option (b).

Based on the fills returned from the DE, reduce US accordingly

Step 8, If US > 0 after step #7, reject remainder (if a fast

order) or store (if a limit order).

Notes:
The following steps are preferably executed immediately upon
receipt of any order and, if a limit order, even if the limit

is “away” from the best bid in the order book.

If the Order has been stored in order book after step #7, the
steps are re-executed as soon as the best offer in the system

matches B.

Below a procedure for Sending an Order to the exchange is
shown with reference to Fig. 3. It is to be noted that it is
not necessary to perform all steps. Some steps can be omitted

if the user so desires.

In the example given here, it is assumed that the order sent

to the DE is to buy US number of shares.



Step 8, If US> 0 after step #7, reject remainder (if a fast order) or
store (if alimt order). Notes: The follow ng steps are preferably
executed i mredi ately upon receipt of any order and, if a limt order, even
if the | wobt1/smR "away" fromthe best bid in the order boeky/seb/bdass O der
has been stored in order book after step #7, the steps are re-executed as
soon as the best offer in the system matches B. Bel ow a procedure for
Sendi ng an order to the_exchange is , shown with reference to Fig. 3. It is

to be not€& that TRESi 81nGE E<Sary t HefYBF#T aPl Pst¥ffs. <Soffe §PEps can
be om t i@t ithehhervmelowdsasd BGhes ,t BegEXAAPE Be JL¥QReMES &5, 1 T ]S
assuned that the order sent to the DEis to buy US nunber of shares. WO
01/ 57752 PECMSH0 FPow2sBond 3ngisdFer] CSTakeSwall -ofcSffers in the system > D
but <= B, and sort themfromlowest to highest, e.g. in the sequence CK,
CK+1l, ... CX wth corresponding sizes CSK, CSK+1, ... CSx Step 12. If the
mar ket P&ker 18 - clfr ehe ohRtketsabksfiescubrenp o&feB; sipsefies heDmar Ret
maker's cugrent offer into the sequence of G 's so the sequence renains
sorted from'lowest to highest, e. g. CK CK+l, P...CX . Call this new
series Rl, R2 ... RL with corresponding sizes RS1, RS2 ... RSL. Were

offers re present fromboth TR(s) and the rket _maker at the sane price,
the TP of f&Fs a%g Sﬁ§%§& Srer |THHHRET §€§%§hcﬁp$%aﬁh?h§eﬁﬁ?ﬂﬁ? faker
offer. As'a eesuHe sd&glditce remains sorted from lowest to highest,

e.g. Cx, Cgi1, --P..Cx. Call this new series R;, R, .. Ry with

corresponding sizes RS;, RS, .. RS:.

Where offers are present from both TP(s) and the market maker

at the same price, the TP offers are placed earlier in the

sequence than the market maker offer. As a result, in the

steps below the TP offers will be executed before the market

maker offer.

Step 13. Define NS; = XRS; (from i = 1 to j with 1l<= j <= L).
Define M as the smallest j such that US <= NS; ; but US < NSj,;

(with M = L if no such j exists)

Step 14. The offers R; / RS; are “frozen” (stored) in the
oxrderbook.
Step 15. The following orders are sent to the DE (in the

sequence indicated) :

If US > NSy, buy (US - NSy) shares at B (or at market if B not
defined)

Buy (US - max{0, US - NSu) - NSu.;) shares at (Ry - T)

Buy RSu.1 shares at (Ry.1 - T)

Buy RS; shares at (R; - T)

Once all of the fills in step #15 have been returned, reduce

US based accordingly.



steps below the TP offers will be executed before the market mnaker offer.
Step 13. Define NSA = ERSI (fromi = 1toj with 1<= ] <=1) . Define Mas
the smallest j such that US <= NSA ; but US < NSA+Hl (with M= L if no such
j exists)wbwepr7dd. The offers R / RS are "frozen" (storadr/<E01/06083

order book. Step 15. The following ordess are sent to the DE (in the
sequence indicated): If US> NSM buy (US - NSM shares at B (or at market
if B not defined) Buy (US - max (0, US - NSM - NSM 1) shares at (RM- T)
Buy RSM 9t&mhares Saltppeﬁm ThatTUSBiy RSE1dhar &s ain (Fas -OrPeOke®kal IEhsf t he

f|||5|n avg hegn e ned; e as a r
01/ 57752 Ct%?n SEO?/ %0\2%3 1% sSt {é%é 1ggléégg%§e ttrla{z?tegusggré g‘ﬁ |%I ﬁéé}g@hﬁ nits

order bobkdigdted)system then executes the following trades (in the sequence
indicated) : Buy mn(US, RS1l) shares at RlL. Reduce US by the quantity
filled. Buy mn(US, RS2) shares at R2. Reduce US by the quantity filled.
Buy m n(Bi§; RSK)(UsharkS,)at sRhreReduceRUS Reduwe quantdyt ythil |@tntBiyy US
shar es a%\bl?je(dor market if B not defined) . Reduce US by the quantity
filled. Notes:

Buy min(US, RS;) shares at R,. Reduce US by the quantity
filled.

Buy min(US, RSw) shares at Ry. Reduce US by the quantity filled
Buy US shares at B (or market if B not defined). Reduce US by
the quantity filled.

Notes:
If the R; /RS; have been frozen in step #14 above, all of the
above orders are guaranteed to be filled (except the last one,

which becomes irrelevant) .

Step 17. All orders frozen in step #14 above, but not traded

in step #16, are unfrozen and returned to the order book.

In Fig. 4, an overview of the matching algorithm described
above is shown. Thus, first in a step 401 an order is received
in the automated exchange. Next, it 1is checked if it is
possible to match the order in the orderbook or at the Rest
Bid/Offer at a Designated Exchange, step 403. If not, fast
orders are rejected and smart orders are stored in the
orderbook, step 405. If matching if possible it is checked if

there is a better price at a Designated Exchange, step 407.

If the price at a Designated Exchange is not better than in
the orderbook, the order is executed in accordance with the
trading rules of the automated exchange, step 409 and the

execution is confirmed, step 411.



If the R /RS have been frozen in step #14 above, all of the above orders
are guaranteed to be filled (except the |ast one, which becones
irrelevant). Step 17. Al orders frozen in step #14 above, but not traded
in step MOp1/60762 unfrozen and returned to the order book. plor/SEoge0243 an
overview of the matching algorithm deseri bed above is shown. Thus, first
in a step 401 an order is received in the automated exchange. Next, it is
checked if it is possible to match the order in the orderbook or at the

Best Bi f CFRRrrBice Deshefiiiied B Rafjanasedp B4eBange. nphe raspmatRder s
are rejeghed,and %@EElQEQQr S epsteeed ddkdhe | aﬂ%ﬁ@&&ﬁ’&& heRe40ns If

matching I f possible it is checked iIf there is etter price at a
Desi gnat éds Extherthghowst.ept4Q7 41Bf. tlewepeircecatlyatDesvghanedoEkehethget i s not

bet ter thaR Lnc.the: o dBLhook,. the-order LS sxegut od i aceorgance i th the

trading rulfes o autona exc ange; execution is
confirnediester 411. WO 01/ 57752 PCT/SE01/00233 15 If the price is better
at a Designated Exchange, the autonmated exchange cal cul ates the narket
makers inprovenent quote as described above, step 413. However, only the
vol une ofiéet ediat ist Reedestgnat atheaxchangenpf hehi agauthel teslynd CRefts
executed, step 415. Next, it is_checked if there |s any non-executed

vol une I%ftth%f°¥ﬂ%rorﬂE?P 1ep #L77°Ff RbE, eFﬁéu%%Ebu%?oﬂo?glEWﬁﬁ|¥%Ed in

step 41lgcdd ther exfstﬂeﬂeexewbﬁdex&wﬂ@dl%iumé hee # €8 d NGemd Oh E |
executed at one price tick worse using the price ticks of the de5|gnated
exchangeVO%Wéﬁ 439 executed at one price tick worse using the price

ticks of the designated exchange, step 419.

Next it i1s checked if there is any non-executed volume left of
the order, step 421. If not, the execution is confirmed in
step 411. If there is non-executed volume left, an automatic
hedge order is sent to the designated exchange and the order
is executed at the same price as the hedge order, step 423 as

described above.

Next it is checked if there is any non-executed volume left of
the ordexr, step 425. If not, the execution is confirmed in
step 411. If there 1is non-executed volume left, the remainder
of the order volume 1is executed in the orderbook of the
automated exchange only, step 427, and the execution is

confirmed in step 411.

By using the price improvement gquote in an automated exchange
as described above, the market maker doces not need to re-quote
when the market moves. The price is instead set by a reference
to another execution point, such as another exchange or

similar.

The automatic hedging procedure of the automated exchange

described above makes it possible to create many hedge orders,



Next it is checked if there is any non-executed volune |eft of the order,
step 421. If not, the execution is confirned in step 411. If there is

non- executed volunme left, an automatic hedge order is sent to the

desi gnat & exsyhenge and the order s executed at the samecprSEcgomss t he
hedge order, step 423 as described above. Next it is checked if there is
any non-executed volunme |eft of the order, step 425. If not, the execution

is confirmed in step 411. If there is non-executed vol une Ieft t he

remai ndéfPidy £aR c?rede?el%l GRe 3BT UBEBRFRIE he Por Pt Pook CofP ST

aut omat ed-gxchange- 98l ¥ies$b8R: 447 ox@hdnkle @xeptdoNche Rkl NRbd N step
411. By using the price inprovenent quofe in an autonmated exchange as
descrlbéﬁﬂﬁﬁbv@PO%qﬁe ﬁﬁ?ﬁe?dﬁﬁﬁéﬁgao@§tﬁoﬁ“ﬁ%@dat6Y§éeﬁuoﬁ€ FRTER ST

mar ket S t t n éggg ecution
poi nt, gﬁb ‘as anot %ﬁﬁgich%ﬁée%ggtéglg?%g?lgg e guﬁ%ﬁ%tlc d§§iO&2&

pr ocedumateintt happli wrteitced Eﬁthala@%/olféﬁ:r i bed halyover dake s wuthpossnh:ﬁl eto
create many h%ﬁ’%% ord% \(/e\ls?lm/ §7C715(23XP1,C12T/ SeEOcla/u(l)ng atlcg'x vgn cg1 o} erbse sent
to anot her exc ange in orEEr £6° rotec Tders in th eS|gnate exchange
t 0 whi clrarhexamabketxgakesd S’entd$e qmmiees.ex'Elmen@dvant age with such a system
as conpared wth, for exanple, the systemdescribed in the Internationa
pat ent application PCT/SE99/01995 is that orders within the order book at
t he desi gnated exchange can be matched if orders can not be executed at

t he ot her exchange. WO 01/57752 PCT/ SEO1/ 00233



17 CLAIMS 1. A nethod of generating a quote in an autonmated exchange
system wherein at | east one nmarket maker has the possibility to have a
gquote in a particular instrument, conprising the step of: (a)

aut omat | 8 0ys7gRnerati ng the quote in the automated exchaogsSEsyeRsIn as an
i nprovenent quote generated in response to the currently best price at a
defi ned execution point. 2. A nethod according to claim11, conprising the
additional step of (b) generating the quote in response to paraneter(s)
set by the market maker. 3. A nmethod in an automated exchange system where
at | easter 0 mar ket maker has the possibility to have a quote in a
particul ar instrunment, conprising the step of: (c) automatically creating
hedge orders for the market maker. 4. A method according to claim
3,conprising the additional step of: (d) creating the hedge orders using
an algorithmwhere orders in the order book of the automatic exchange
system are sheckédd tdn’@rgbye:eaﬁahhg ng auwarekein makeradttrmeecut exelmgenconi ng
order at best, avail aﬁl e r| ce, leasgom%uter m%rr%gramma i_.ch when Jin on a

comput er, eX&eures TSt hat st 8BE5h - “HoaclSFding 6ty Fcl dits 1 -

4. 6. An aupo@@i]@mfa(ﬁhaageaasaestemqmnﬁer eirn at peasicudnre manketumdaraker has
the possibili tg t o, have a quote | n a particular WO 01/57752 PCT/ SEQ1/ 00233
18 comprising the step of
(a) automatically generating the gquote 1in the automated
exchange system as an improvement quote generated in response

to the currently best price at a defined execution point.

2. A method according tco claim 1, comprising the additional
step of
(b) generating the gquote in response to parameter(s) set by

the market maker.

3. A method in an automated exchange system where at least
one market maker has the possibility to have a quote in a
particular instrument, comprising the step of:

(c) automatically creating hedge orders for the market maker.

4. A method according to claim 3,comprising the additional
step of:

(d) creating the hedge orders using an algorithm where orders

in the order book of the automatic exchange system are checked

thereby enabling a market maker to execute the incoming order

at best available price.

5. A computer program, which when run on a computer, executes

any of the steps a - d according to any of claims 1 - 4.

6. An automated exchange system, wherein at least one market

maker has the possibility to have a gquote in a particular



i nstrunment, characterized by neans for automatically generating a market
maker quote in the automated exchange system as an inprovenent quote in
response to the currently best price at a defined execution point. 7. A
system aokopousmse to clai m 6, characterized by nmeans for geETeSEat/NH02g3t he
guote in response to paraneter(s) set by the market maker. 8. An autonated
exchange system where at Ieast one market rmaker has the possibility to
have a quote in a particu nstrunent characterjzed by nmeans for

creating autdiefFeE hedgt B?ﬁ‘é"r%r’f%‘? t hBY maMEER Smake?t Qa&A CBY S LY

according tgefdadtily £hakaréer naRdrbyuBRans of he Ca@addied hexhredge orders
using an algorithmwhere orders in the order book of the automatic

exchange sySY®FFRra FheldiRApVersrns q@¢teelforeebRREAI Eat Foh THRIFEHNY

automat ed exchange; oyt eamdecffm@a%%a@goﬁ?y Jgans for transmtting
parameter(s) set by the market neker used or generating an inprovenent

quote in the automated exchange systemin response to the currently best

price at7@ QGE§Q€QmeéSEHE&QHg 98|%la1m 6, characterized by means for

generating the guote in response to parameter(s) set by the

market maker.

8. An automated exchange system where at least one market
maker has the possibility to have a quote in a particular
instrument, characterized by means for creating automatic

hedge orders for the market maker.

9. A system according to claim 8, characterized by means for
creating the hedge orders using an algorithm where orders
in the order book of the automatic exchange system are

checked.

10. A device for communication with an automated exchange
system, characterized by means for transmitting
parameter (s) set by the market maker used for generating an
improvement gquote in the automated exchange system in
response to the currently best price at a defined execution

point.



