1 Price Inprovenent in Electronic Trading Systens 5
This invention relates to electronic tradi ng systens,
and in particular to the use df price i mpr ovenent
(PlI) in electronic trading systens. It is particularly
concerned with price inprovenent in systens in which
different trading parties see different versions of
the market due to factors such as credit. Price
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at a price between than that bid or offered. Price

i mprovenent is used extensively in the equities
tradi ng market. Fromthe point of view of the taker,
soneti nes referred to as the active trader or'
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displayed to the taker in a deais panel on their workstation and a price improved

25  dealis indicated by an icon (a smiley “© ") next to the deal as shown below:

Time Buy/Sell Amount (Million) Rate Deal Code CCY
21.13 Buy 1 1.8331 0 XPBX GBP/USD
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order price between the parties to the trade and the system host.

A further example of price improvement in electronic trading systems is
disclosed in W02004/045214 of Boston Options Exchange. This application
discloses conducting rapid automated auctions in which participants can provide

30  price improved orders. As with the eSpeed system, the price improvement increment
is smaller than the minimum price variation of the instrument being traded. Price
improved Qrders may be submitted during a limited time period and are defined as
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30  and it was taken immediately. This situation is common in credit screened markets

“and illustrates that there is no concept of a market touch price and so no possibility

of price improvement with respect to touch price.




of price inprovenent with respect to touch price. 4 A
maker is always uncertain of the position in the queue
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to enable price improvement to be implemented on a credit screened trading system.

Broadly, the present invention provides a method and apparatus for providing
- price improvement which can be used on either credit-screened or non-credit-
screened trading systems. | _

The invention resides in the use of bid and offer orders submitted with a
maximum'price improvement, being the maximum amount of price improvement
needed to improve a quote’s p.osition in a queue of quotes to be dealt. Once a taker
hit has been found to deal the quote, a second measure of price improvement, the
dealt price improvement can be calculated. The dealt price improvement is the
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maxi mum price i nprovement, being the maxi mum anount of
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The dealable price improvement may be calculated only fdr the best quote in
25 adqueue or for all qubtes in the queue. The dealable price improvement may be
calculated as the number of time inverted quotes in the quote queue at the same
price; a time inverted quote being a quote higher in the queue than an earlier
submitted quote at the same price.
- The quote queue may comprise a separate bid queue and offer queue.
30 In credit-screened electronic trading systems it is customary to charge the
-taker a fee. Makers are not charged thereby encouraging makers to enter quotes
- and increase the fiquidity of the system. Preferably, makers are charged as if they



cal cul ated as the nunber of tine inverted quotes in
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Figure 4 is a view of a more complex bid queue and
Figure 5 is a view of the bid queue of Figure 4 after credit fiitering.

25 The method and system fo be described i is suitable for :mplementatlon on
any credit screened trading system. Various examples exist in the art of such ,
systems, including EP-A-399850 of Reuters Ltd, which discloses a centrallsed host

“system in which traders communicate via trader workstations with a host computer
which holds credit, performs order matching and executes deals. US 5,375,055

30  mentioned above discloses a distributed matching system in which matching takes
place at arbitrator computers but actual credit limits are held at bank node
computers. A yes!no credit matrix is stored at market distributor computers whrch are




Figure 4 is a view of a nore conplex bid queue; and

- Figure 5 is a view of the bid queue of Figure 4 after
credit filtering. 25 The method and systemto be

-~ described is suitable for inplenentation on any -
credit screened trading system Various exanples exi st
in the art of such systens, including EP-A-399850 of
Reuters Ltd, which discloses a centralised host

. systemin i ch traders.communicate via trad
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25 ngpakies market mah@rS;isa seecifyjarfpPdvemdice tfwremra@ntdﬁl) for a quote,
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The system calculates the actual deal price improvement in the way most

u.

beneficial to the maker. Thus, if the maker's quote is the only one available to the
taker, the taker receives no improved price by taking the quote regardless of 'whether
30  the maker had price improved the quote. In general, the system restricts the degree
- of price improvement to that necessary to increase the quote's dealing_ priority.




20 The enbodi nents of the present invention are not
limted to any particular architecture and nay be

i mpl emented on the systens des@®ri bed above and on .

ot her ~systens. In the follow ng description, a nunber

of assunptions are nmade as to the functionality of

price inprovenents. Thus, the price inprovenent
mechani sm 25 enabl es narket nakers to specify a
HHXIHUWHprICG i mproverment (Pl) for a quote, and to _
modi fy tTHPSY#ani indipates when apriee iusevedriest dratable price is available
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to the taker, the taker receives no price
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restricts:- the degree price inprovenent to

ne&B@&?WG@HMPM@%@@’&W@F@Qdméfoéiem@%ﬂ (PRY- WP isrthe paxigium
Theyisy P8V et St 88n B%‘gg?llgd? 'a‘a%oferﬂ% hil@ﬁﬁiﬁe trading system.

: dealablegélcels aval t aker .

i ndhigdpanbe felgctad bpihedradee withis @@Wwﬁdam defipecithelsystem
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deal abl e price elng pr esent
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on (ke &'i(b??hé’é%'“é?la expr@ss@&qn s Qrbipg V\H"IHC?’IQ’H Nele the Ieast

|ntro uces e concep maxi mum pri c rove

( veiInifigans digtaredligits Oéthedmcen%t@v@rtbmxa(nm gwewm the Sﬂtltoldlalc'ﬂon a
MRXIBEM RA) Q&uéIWe%Vlﬁ Pl sidah MBIB@S@PIH%KEQ Itﬁ?tl’%ﬁ:lps that

quote submitted into the tradi ng system
s eREcofdoterspt tcﬁéadefi“a@ffeli IS\M\Q% thatbange it maget.dEhe nrem

15 by 1rﬁﬁ}%ve°1¥§ﬁt%t f&p‘f%l rgiua{remf pQ{P ls d %Qnr&& B? bpt% %g&ﬁest usual

e uote and
qub’ﬁ ing (oA g@ramerﬁﬁ pink |t8§9w£ﬂﬁﬁddhét§hlp§m|ﬂﬂ0&m$ﬂt is between 0.1 -

changes dr é%;.b el'hfuerf&l @BPW m\?\%tr{e':rﬁ%mm hw%Femé?'L t 1588001, or

are express ter ns of represent "
| 45100 of geent, th@rnrlcanrgmrpvemerduugltu%tymﬁaltyit@t»mancw 00thde,
|n1;1i@q30%m%gme given in the introduction, a bid of 31
may attually be a bid of 1.8131 in an GBP/ USD nar ket .

201t is t MPIpepresemiathe regker's wilinaneseiot payaiptte dpd pycaimprevement

' Std i8Sk & ak, ?H@?xgs?erh 8 gbA% Wﬁreg%mmﬂéech@ 'é!bt%SI ci'e%lablﬁ ;Frlce

rovenent unit |ve currency alr snma
f r ieprPvement. Thies, Hirhis| tb%actuelmﬂce Impradem@tﬁlnatd@s required to

: E@Q%Ehe(cgjogée@havé i (Sfe_ﬁllt W&é%gér{g% td Pf'%r %&Btés _SFHE[S'  or
GBP/ USDIt iswkieurab far lggiotes ifi i anomorassdradingsyste0naa be dealt by
25 pri'celtime priority. This means that in considering which quote should be dealt, price
is the determining factor. Where prices are the same, the earliest submitted quote
takes precedence. In the present embodiment, quotes are ordered in the markef
book by quote price, maximum price improvement and price submission time. Thus,
there is price/MPI/time priority.-This means that where two prices are the same, the
- 30 price with the gréafer MPI will take precedence in the order book even if it is the later



1/100th of a cent, the price inprovenent unit is

typi cally between 1/ 1000th to 1/10,0000' cents. 20 MPI

represents the maker's willingngss to pay up to that

price inprovenment to secure a deal. The systenis

dealing rules mnimse the actual deal able price

i nprovenent. Thus, DPl 'is the actual price inprovenent

that was required to |rrprove the quote to have it

t refer uot e i s usual for

quor 3 P i, B fosiele ek dbrdsed b oot S dilinenSas o

25 ipproe/ the prcepandthé uy sJ&m;ssuareﬁme that in considering
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are therefore ordered by the

f th
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10s ubmipesemRnt. iA8Econbgto ghd é&@e’edﬁﬁml b§8scABedindSs 2, 3%!3 %87 the cost
syst.em nat ches the order he sane manner as

- exi B PR NRrQYEEAND (R PoRe %}lr%v P¥ &revpRirer this IrpPeréant tcymmlmlse the
VWhesosEofpaite finprovéméemdihinaRél maxARMh bbiHdahadreRk BPI Set by the
result of the match, or an actual deal able price neéds

t o Wk€Get er mi ned for ot her reasons, such as display,

t he Systﬁemdgﬁ ﬁté@n&%&uﬁ'&iﬂdeﬁ#iﬁ@d %fpaﬁ'tlﬂﬁl!d}‘fy suere s &r&diP&reened

used in or or deal the specified quote in
15, h&ENYETNSN éB'Sﬁg%’. %HPB??%totwwa@I‘r 5?5%1?@ enykprgneniole
I s fhllvevidg éxambhe foFBRE Sdkd oF siblicily, BRSurhds KRbreHit §6Ar§éh:ng Within a

m ni ses the necessary price 10 i nprovenent.

corffgedspn eiet?egﬁév'@’ﬁﬁ@% g dhe shoReAs ﬁ!éfaadimg @g9rs granted credit to
2, 339n 6fhér. the cost  of prl ce i nprovenent is borne
_entirel)f: gthe“ma is inmportant to mnimse the
cost of T9F Ra¥otenfy WE%H?e’MPﬂ’Hmﬁ orfrEehabinkacth MimBRk §f the

200f qube iMehicaigfedhi félloks: maker. Al though the enbodi ment
descri bed | srl]fpartl cularly suited to a credit screened

15 envi flonnmeit@ a4qte fallowing & Base wers Reice dha DV AT @riserte. Q will

screene%eemla&pquw@htth@eué‘alth@waé&lewamle for the
sake of _si npll ures no credit screeni

ci my ng.
Wthin & Otherwise, |f the time of the next quote is greater or equal to the time
of Q, then the DPI of Q is the same as the DPI of the next quote.
25 3. Otherwise, the DPI of Q is equal to the DPI of the next quote plus one

Pl unit.

This definition is recursive in that it defines DP! in terms of the DPI of the next
'quote. An equivalent non-recursive definition states that the DP! of a quote is equal
30 to the number of time inversions behind the quote at the same price level. A time
inversion occurs when a quote with a higher MPl immediately precedes a later quote
with a lower MPI. ' | '




Lh

credit screened environnment this is the sane as all
trading floors granted credit to each other. For a
quote "Q' in the price/ MPI/tind0ordered quote book,

the DPI of the 20 quote is calculated as follows: 1. -
If a _quote foll'owng Q has a worse price, the DPI of Q
is zero. - Qwll Dbe the last quote in the queue at

this price level. 2. Otherwise, if the tine of t he

next quaqte is ater or equal to the.tine Q t hen
the DPI Oﬁh‘ @qrgac?-ﬁg calgwiationsofpfd vijbnovs pe ?mlaln%d(w {RsPect to
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three. bids in a queue has a price
I\/Plad"%(‘tamfpf'ﬁeﬁ'ﬁll?fﬁ%!’ﬁ?'%in time and an amount. The
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25

30

Using the non-recursive definition, it can be seen that there is only one time |
| inversion, between quotes C and A which again gives a DPI of 1. It can be seen that
the DPI of a quote equals the number of time inversions behind the quote at the
'same price level.
Thus, the actual deal price of C is:
1.2345 + 1 Pl = 1.2345 + 0.00001 = 1.23451

The transaction cost to the maker is 10 EUR per million USD plus transaction
cost.
For calculating DPI one only needs to consider quotes at the same price
“ level. In the following 'examples, shown in figures 3 to 5, the amounts and prices are

. omitted. Submission times are also omitted and submission order indicating using




To cal culate the DPI of each bid, one nust start at

the bottom of the queue 15 and work upwards using
rules 1 to 3 set out above. FrogmRule 1, DPI (B) =0 as
all follow ng quotes have a worse price - it is the -
“last quote in the queue at this price level. From
rule 2, DPI (A) = 0 as the tinme of quote B, the next
quote is greater than the tine of -quote A "Thus, DPI
(A }%F)I(B%t':o' Fromrule 3, it .can be determned B
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ascendlng | ettering ese 1rversions
i ndivetgtreerivad laitﬂwleq‘@d sasend ivdhevauerecarot kas a igher, MPHban all

eXfBleS offer tHapug e 2 can be sinplified down to that of
figure 3 which shows a thick |ine bet ween quotes c and

A i ndi cRlsinggulgs tlitasd it sanerestesn thatiqgoles Ba Cs Fosand | aveea DPI of O,
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chronol ogi cal |
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ei'r’ posit ue as th

not rove
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Quot es $h§ﬂﬂlo@|n‘de€h%ra{c?é§'%h&/se&éﬁltcﬁfculgﬂc% &sh R %ﬂ%%e above

have a greater rece ose quot es.

wa§Xareeles.ved first and has the 10 hlghest MPI and so

sgremains at the top of the queue and quote H was the

penul ti mate quote received but is placed second in

t he qheue e qrﬁemoféhmng’q@quw byt prigg/NiPlftime is identical to

price/DPl/time. The dealt order including DPI must be strictly dealt-

Ln

- price/time but the conversion from MPI to DPI does not affect a quote’s
order in the queue. '

25
' 2. The DPI of a quote can be calculated from the knowledge of that quote
| and following quotes only. Knowledge of quotes higher up the queue is
not necessary. This may be thought of as the maker paying to improve
his position in the queue.

30
| 3 - A quote's DPI is independent of the size of a potential take. This enables
-the DPI to be calculated statically by examining the dealable quote




quotes other than A Using rules 1 to. 3 it can be seen
that quotes B, C, F, Gand | have a DPl of 0, . quotes
D and E have a DPl of 1 and qudfes A and.H have a DPI
of 2. It follows that 15 rule 1 requires that DPl (1)
= 0 and rule 2 requires that DPI (B,C F) =-0. DPl (E)
=1 by rule 3 and so DPI (D) =1 by rule 2. Simlarly"
DPI (H =2 =DPI (D) =1 Pl and DPI (A)=DPI'(H =2. -

The foll ow,ng.char. ri.sti.cs_of I ul at i can. . . -
be drawn —':‘A%Lr' mot Eg’ 'gg%g%nﬁétpgrfﬁ%é‘?ggﬁ8FQ#F‘%%F‘%3§%W°R§'5_ dealt
of t h/e Dg :J';)h@ sjn@g}ﬁabgacmlm ored gé?le%.tdf ﬁ:}‘ﬂ_al'(l]leg? tﬂad%ﬁpﬁtibﬁsilTh'tsg)roperty
ricef/ . al.t order. incluydi : Jrust :

ot 1y aeidtfes G PEEF Paie B cieniiectifalites Bt R Brcipmone

- to DPl doegriceot affect a quote's order in the queue.
25 2. The DPI of a quote can be calculated fromthe
know edge of that quote ~and follow ng-quotes only. -
‘Knowl ¢dge 8imilgtiptaeguots’ DL doks ridh Bepreiim the sizB F the quote itself, or

oC e oy eon HeSisBaY ik fiehaine i di e stestveneh hyscl quote
DE’I is i Bldie;pertiiﬂmleaﬂ tHelBPIshoald pémainRied sathé aitwd @letes submitted
Thi s ena

s- the DPlI to0,be cal cul ated atically b
Exani i g, BRemAlRL et anore hauS hethete Ofas 48 lade alote
10irrelevant to the calcul ation of DPl whether the quote
is dealt jn singl e transaction or a serjes of . i
sral 1%r ¢ rARYStEiS ] depandsonly epeihesauclen giitee Seme newippl (e
val ue tg Zmrc@mplimwﬁﬁed)mﬂcékﬁ@pr@wicew ab%c?%ﬁh@&é@at”stricﬂy
price. ng

. Simlarly, a . quote's DP] does jepend
on the si Retis °t ‘ﬁ%rsa)égf%s P {rEslgyant t(9rtf"E’ gHote IPeD'sThZ%%B?“?’S as the
quot es ei tdigact of Hlals i&f eriadblel & nidrer lﬁlgg} ﬁhéﬂdﬁl?fabthe}thu&es hﬁ;’] the same
a ote s. partia alt, th 2|  shou remai n the
15 s a?rg. Tvvol Qﬂﬂ’gt gétlﬂ‘éelm%q 3 rg@ching,qﬁe price oﬂhe matched quote is always
- the best possible so that a non-price improved guote will be matched
instead of price improved quote if the price improved quote is at a worse

nominal price.

20 6. A quote’s DPI depends on the relative time order of quotes rather than
 the absolute times or magnitude of time intervals between quotes.

7. DPI can be calculated for quotes at all price levels and not just the best
| price.
25
The foregoing discussion has considered DPI and MPI in a non-credit
screened environment for the sake of simplicity. Thé technique is also suitable
for application to credit screened markets. In such a market, each trading floor
can only deal on the subset of the giobal market book consisting of deatable
30 . quotes. These quotes form a dealable queue which is a sub-queue of the global
' queue as the global queue is determined by price/MPlftime. o




for small er amounts should have the sane DPl as are
| arge quote. 10 5. A quote's DPlI depends only on .other
- quotes at the same nomi.nal. (i.&3 non price-inproved)
price. The presence or absence of quotes at strictly

better or worse prices is irrelevant to the quote DPI.
This follows as the object of Pl is to enable a naker
to get. ahead of other quot es at the same 15 price. At

the ti e matched quote . .
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20 communicates the dealt price and the dealt price improvement to the parties via

5

the deal feed server and to the system. _
The dealt price improvement calculator may calculate the DPI for each duote
in the queue or just for the dealt quote. In a non-screened system the DPI for a
qguote will be the same for all takers, whereas, in a scréened éystem, where
25 some quotes are filtered from some taker traders based on a parameter such as
credit, the DP1 will depend on which taker takes the quote.

. - The DPI calculation method for a credit screened market is the same as that
described above for a non-credit screened market except that a separate
calculation of DPI must be made for each taker floor as it is applied in relation to

30 the dealable queue available to that floor which is dependent on that floor’s
allocation of credit to and from other trading floors. -




- are entered by the trader in the normal manner but, if
desired, the trader also 10 includes a maximum price
i mprovenent. The maker or takih§ trading stations
coul d al so be progranmmed automated trading interfaces.:
In the figure 1 enbodinent, the broker 12 acts as- a '~
" quote processor, formng the queues of - bids and
offers on a price/MPI/tinme priority and is responsible
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FX spot systems, takers are charged on a per-trade basis but makers are not
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25 charged, so encouraging makers to put quotes into the system and improve
liquidity. In return for the benefits to the makér of price iniprovement itis
desirable to charge the maker a fee for using the price improvément functidna!ity.
This may be handled by a billing module within the trading system.

It will be' appreciated that matching of quotes is performed in the same way

30 as if price improvement was not used. Thus, no alteration to matching rules is
required. The actual DPI calculation need not be performed until a deal is
actually initiated. The price distribution system needs to peforma DPl




The MPI of the remaining quotes is the sane as before,

as this is a value chosen by the maker, but the DPI
~may change. In this exanple, tbh® DPI of quote DPl (A)
- =1 as opposed to 2 in the previous exanple. As can be .

seen fromfigure 10 4; there is. only one tine

inversion as bid His no |onger displ ayed to the- taker
~i.n gquestion. Thus, the DPI for an individual taker
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25 screened markets Whilst credit screened markets are often anonymous, there is

wh

less need for anonymity in non-credit screened markets. The invention may be
used in both anonymous and non-anonymous systems. The invention is limited

only by the following claims.
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conveniently performed by the market distribution
functionality. Although not 5 limted to credit
screened trading systens, it will be appreciated that
the enbodi nent described provides a nechani smfor
providing price inprovenent in credit screened
systens. This is highly advant%beous as it allows
makers to pay a fee, and a premium in return for an
i ncreased likelihood of their quote being dealt. The
nmet hod descri bed sol ves the probl ens associated with
the prior art 10 di scussed above by introducing two
cal cul ations of price inprovemgmk: MPI  which is an
indication of willingness to price inprove by the
maker, and DPI which is an indication of the anount
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3. A system according to claim 1 or 2, wherein the maximum price
improvement and dealt price improvement are expressed in units of price
improvement, a unit of price improvement being a fraction of the minimum

25 increment of price of the fungible being traded.

4, A system according to any of claims 1 to 3, wherein the price
improvement calculator calculates the dealt price improvement for each
quote in the queue.

30

.5, ' A system according to claim 4, wherein the price improvement calculator
- calculates the dealt price improvement as the number of time inverted




5 credit with the nmaker trader submtting the quote.,
conprising: maker trading stations for submtting
guotes into the system the quotes including a quote
price and a maxi mum price inprovenent; a quote
processor for receiving submtted quotes and formng a
gueue of quotes to be dealt pri‘oritised in order of
price, maximumprice 10 inprovenment and quote

submi ssion tine; a matching engi ne for matchi ng maker
guotes with takes and for executing deals between
makers and takers and; a price inprovenent cal cul ator

for cal cul qiotésgn mw&m&dqu@ne @ethe |s€tﬁé@ﬁ@é@§‘ﬁ1e@§alﬂﬁhote wherem a

amount of the r ve

to i nprove W%@V%#UW%S qu”PtﬁgP gr'f‘ER'é‘ Pqﬁ‘dﬁ gFPd’ettP@ an earlier
queue W t hsubedifeeiocjuotecat thod dadve privker quotes at the sane
price. 2. A systemaccording to claim conprising a

deal executor for executing a deal between nmaker and

5 akerB.at oA pystere aecpuding tocartyloé clginot & fviheesipthesietlable pAGe
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claiml nent
and deal t pr bettng BRI @f\ﬂelmtettoaew whepe elbgundes in thenjuese fifllowing

price | RhoYGSE Rave Awdflclpgl: difdrfiSe! TPT OVeENt el ng

a fraction e mni mum increnment of price of the
f ungi bl e bei fRfting hadtf! tathe RRY gthe nedaioiedn iy qusuaalthe same

10cl ai ms 1 tiedif tH\é‘%@bf‘th& h@xtﬁbﬁb&f% eqUamE BV I than the time of the
cal cul ator cal cul ates the dealt price inprovenment for

each quot®ole; ofheBvisRieue. 30 5. A system according to

cl ai m 4, Wneg@&i.gg DPREtoRtid BRI df i S OB GuotedinGhid @k plus one
cal cul ates the dealt I_Erl ce mprovemsnt as the nunber

of time i RSP IBRIOEMEHINGIEENN t he quote queue at the
sane price as the dealt quote, V\hereln a tine
| nver.} ed

uot e hi t
15 tan i eds Pl SeRufie oty 5f Bitne.{ o EndiafF AHEE Pragessor
6. A syst domneca quate ngeteccoamyorad att kratders bntite: Hadingwysiemnand the
the deal a%lﬂ a%Hiéf:eto a dealt quote by the price improvement calculator is the

same regardless of the identity of the taker trader.

20 8. A system according to any of claims 1 to 7, wherein the quote processor
forms a quote queue for each trading floor trading on the trading system,
and the price improvement calculator calculates the DPI to be applied o a -

quote from the quote queue for the trader taking the quote.

25 9. A system according fo claim 8, wherein the system is a credit screened
system in which the quote processor forms a quote queue for each trader
taking floor including only quotes from maker trading floors with which the
taker trading floor has credit.

30 _ 10. A system according to claim 9, wherein the quote processor forms a

quote queue for each trader trading floor including only those maker




R —

cal cul ator cal cul ates deal abl e price inprovenent (DPl)
by: setting DPI of a quote to zero where all quotes in
the queue following the gquote have a worse price;

ot herw se setting the DPI to the DPI of the next quote
in the queue at the sanme 10 price if the tinme of the

next price is-equal to or gred@er than the tine of the
qguot e; otherwi se setting DPlI to the DPlI of the

previ ous quote in the queue plus one price

i nprovenent increnment. 15 7. A system according to any
of clains 1 to 6, wherein the quote processor forns a

quote q UGU@W rﬁaraera}dd: glﬂ@&%r\aﬁth%iéﬁlﬁafehﬂ@ieﬂﬂ exists with the
system an t&{} ﬁ{ﬂq | pI|e to a dealt quote by the

price i nprve {"QJBPCUI ator is the sane regardless

of the identity of the taker trader. 20 8. A system
accor ng Iarrslto? wh ugt e
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3t radi ng onfotrhea bidapiblegiusyes bieda selbquibtd feupr i ce

i nprovenent cal cul ator cal culates the DPI to be

applied to a quote fromthe quote queue for the
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claim 8,

cyetom i n oy Erong ey HHRSE of e BB ot

gueue for each trader taking floor including only
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trading floor has cre rdysfem according to
claim 9, merogprﬁeatw@!ca@tﬁréewm@@%&@ el prigse imprayameet only from
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t hose maker 18 quotes from maker trading floors wt

which bilateral credit exists wth the taker tradi ng
floort4.11.A @mhmm@m@y Bfcihithsants 19f whdrdiniBe dride0

1S queue. ana BPENFT Ot FoRuBleh SR nss ha sl o tie P highe

to any of iddrditynf the takerlr]admglﬂ'pdsntﬁltmgepertmehﬂly dfgheasilitheof the
for chargi g a fee to the naker of a dealt price

i mproved quo%e. 10 13. A system according to any of
claims 1 to 12, wherein the price

15. A system according to claims 8, comprising a market distributor for

20 calculating market views for each trading floor and mcludlng the price

improved calculator.

16. A system according to any of claims 1 to 15 wherein the taker trading

. stations display quotes having a maximum price improvement in a

25 manner that differentiates those quotes from quote having no maximum

30

price improvement.

17. A system according to claim 16, wherein the differentiation comprises an
icon displayed proximate the quote having a maximum price
‘improvement,




I mprovenent cal cul ator determines the dealt price

i nprovenent only from the dealt quote and ot her
quotes followi ng the quote in the quote queue. 14. A
system according to any of clainms 1 to 13, wherein the
price 15 inprovenent cal cul ator determ nes the

magni tude of the DPI by the ilfentity of the taker
tradi ng floor but independently of the volune of the
deal . 15. A system according to clains 8, conprising a
mar ket distributor for 20 cal culating market views
for each trading floor and including the price

i mpr oygd Cﬂ|cFéélkt%Er%ned]@e%l%nﬂﬁ%ﬁﬁ@s?ﬁgﬂwtnrég g%rﬁ‘u&s%etween

clainms 1 wherein
di spl ay quibekes tiadens@gd takeplkadarmepmpasing: npr ovenent in a
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havi ng a e 30 i nprovenent
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products bat ﬂ\eeystel’taleag ufcftﬂiﬂltgroﬁlyaﬁcﬁte]th’ﬂ&% ftghﬁfliﬁ(e‘is with which an

conprisin r_tradi stations for submitting
PR Lot B e o8

guotes in uotes including a quote
price and a ammowmmtqhutwéorldmmmw&astE partigh of e quote

1gPr ocessor éﬁbe%%qﬁ%yésggcngggkFrttr%d% ot es and form ng

gueues guot e 8 pei ng forned
for eac h t aktaket traiitngﬂgatfommr receivirtgrbe at/lsast mpartidn of the quote

i ncl udi ng C%L, ﬁs,ﬂ, §8u6té’i%k§?|ﬂ?cf uo}%& whi ch an

i ndi vi dual | oor 5tri butor
for distri butamegclmg Qﬂgwgtforath@matqhmg mket h@teﬁm@lllf'etakaa)and for

queues tOé@&nrng%ea%bmehﬁkg%rsta[? H&gﬁéddoms t aker

1tradl ng stations for receivin east a portion
Sof the quote? Pﬂ%?elﬂ@éovgﬁenmpcessaerﬁpt ¢3lqvpting ardealt piiass
into the sypicRbineft d%%dﬂ;ﬁt &ﬁﬂé R@xifrim prike ifBrotethétd required
maker quotes with t {s r}
to improve the position of the maker quote in the taker’s quote queue with

respect to other quotes at the same price.

20 19. A method of determining the deal price of a dealable quote in  a credit
screened electronic trading system, comprising
receiving quotes into the system from maker traders, the quotes
including an indication of a maximum quote price improvement;
forming a queue of quotes to be dealt, the quotes being ordered in the
25 . queue on a price, maximum price improvement, and quote submission
time priority;
calculating a dealable price improvement for at least the quote at the
top of the queue, the dealable price improvement comprising the amount
of the maximum price improvement required to price improve the quote
30 : with respect to other quotes in the queue at the same price, the dealable
' price improvement being no greater than the maximum price
improvement included in the quote on submission by the maker trader.




executing deal s between nmakers and takers and; 15 a
price inprovenent processor for calculating a dealt
price inprovenent as an anmount of the maxi mum price

i mprovenent required to inprove the position of the
maker quote in the taker's quote queue with respect

to other quotes at the sane prZlce. 20 19. A nethod of
determining the deal price of a dealable quote in a
credit screened electronic trading system conprising
recei ving quotes into the systemfrom nmaker traders,
the quotes including an indication of a nmaxi mum quote
price inprovenent; formng a queue of quotes to be
dealt , the, quotes being ordered in the 25 queue on a -
pri ceZ0maxf 99racedingse BloiEhth compiifinaersedingibmauaiesat the
tinme prioriopyfthedued &ld Sibe2qGA3 Mels8mRif iifeBquote price and the
|rrproverrené 1 at least the quote at the top of the
queue, the ‘??Eé%ea?ﬂ"@ IMPIO¥eMeHpr ovenent conprising the

Aanount of the maxi mum price inprovenent required to

price,jnmprpve . the qugte, 30 with respect to other .
quoted'in & H@twﬁaﬁ%ﬁwgé%ga*wrﬁg % Dederein dhafaarmymerics
pri ce i npriopevement@idnipableqrieaingroidntimt bltexprossetiMunits of
price inp . t included in the quote on subm ssion
by the rrakﬁersr%’g;ﬁﬂg \éern.’ergt) 20. A nethod according to

clai m 15, conprising executing the quotes at the top

1007 thg, quen ﬁwg%g%g%’giﬁg tcg&ﬁ%f chafind Wtosi"lmugérgfn;lﬁg gg\e%lﬁe price

15

20

25

%

price and t ri‘ce ‘rnprovene

met hod acdwpiivagentys calailated i@ eaeh Q@te intibe guguetdiguotes to be
maxi mum prygzg | nprovenent and deal abl e price

i nprovenent are expressed in units of price

i nprovenent. 10 22. A nethod according to any of

cl ai n83,19 A methbd a‘éﬁﬁﬁiﬁit;'ib hieordRfhat ® 1 WvR6rein the dealable price
i mprovenent is cal cul atfed for each quote in the gueue

A
of quot es 'TBryeMeids Friculatgd apthediumbgr sidies Byertpdiyiolesyn the
of cl ai ms duUdtd quedd at iWBRERIDrit) vhdash alihme ifehte® quote is a quote

higher in the queue than an earlier submitted quote at the same price.

24, A method according fo any of claims 19 to 22, wherein the dealable price
improvement (DPA) of a quote is calculated by, for quotes at the same
price:

a) DPI =0 where all quotes in the queue following the quote have a
worse price; otherwise

b) the DPI equals the DPI of the next quote in the queue at the same
price if the time of the next quote is equal to or greater than the time
of the quote; otherwise

c) the DPI of the quote equals the DPI of the previous quote plus an

increment.

25. A method according to claim 24, where the DPI is calculated in units of
price improvement and the increment of DPI is one price improvement
unit. ' -




15 inprovenent is cal cul ated as the nunmber of tine
inverted quotes in the quote queue at the sane price,
wherein a tinme inverted quote is a quote higher in
the queue than an earlier submtted quote at the sane
price. 24. A method according to any of clains 19 to
22, wherein the deal able pric I'20 i nprovenent ( DPA)
of a quote is calculated by, for quotes at the sane
price: a) DPI = 0 where all quotes in the queue
followi ng the quote have a worse price; otherw se b)
the DPI equals the DPI of the next quote in the queue
at the same 25 price if the time of the next quote is
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27. A nmethod _according to any

|
wher ei -t hEAJHS Fine GAIBS Systern] erhrRi Breda bt aauots i

iformng a éamaiecﬂféﬁﬂgivﬁﬁfra@iaghoirm%ﬂi 8 ghidte Qleud forHalGading
on the tradi ng system and erein the DPA of a quote
is 10 cal cti%ted for a given trading floor fromthe
qgquot e queue for that trading floor. 28. A nethod
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each t akersareendii sgstérh drowhic el quoteflese tonleyicotarbetadingdivor
15rraker tr adihagd sI O%W(ﬁJOYE\gStf%mV%Ia cpr tltagl%gtﬂgcin(r(ee‘.rwithtv\;h&llc(f'kI tﬂgtaker
fl oor has credit.
; trading floor has credit.

29. A method according to claim 28, wherein the quote queue for each taker
trading floor includes only maker quotes from maker trading floors with

20 which bilateral credit exists between the maker and taker trading floors.

30. A method according to any of claims 19 to 29, wherein the quote queue
comprises a bid queue and an offer queue.

25 31. A method according to any of claims 19 to 30, wherein the quote queue is

specific to a product.

32. A method according to claim 31, wherein the product is a financial
instrument,

30

33. A method according to claim 32, wherein the financial instrument is a
- foreign exchange product. ' | o




29. A nethod according to claim28, wherein the quote
gueue for each taker trading floor includes only
maker quotes from nmaker trading floors with 20 which

bi | at er al

credit exists between the maker and taker

trading floors. 30. A nethod gécording to any of

clains 19 to 29, wherein the

ote queue conprises a

bi d queue and an of fer queue. 25 31. A nethod
according to any of clainms 19 to 30, wherein the quote

gueue is

specific to a product. 32. A nethod

according to claim 31, wherein the product is a
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det er m ned by the identity of the taker trading floor

but is independent of the volume of the trade. 37. A
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38. A nmethod according to any of clainms 19 to 37,
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trading floor, wherein the market distribution function also calculates the
dealable price improvement of a quote.

A method according to any of claims 19 to 37, wherein at least the best
quote in the quote book is distributed to traders for display at trader
terminals, wherein a quote submitted with an indication of a maximum
price improvement is displayed in a manner that differentiates it from

quotes having no maximum price improvement indication.

A method according to claim 38, wherein the display differentiation

- comprises an icon displayed proximate the quote having a maximum

price improvement.

A method of trading a productin - a credit screened electronic trading

.system in which makers submit bid or offer quotes and takers take quotes

to execute a trade between the maker and the taker, comprising:
makers submitting quotes including bid or offer prices, into the trading
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termnals, wherein a quote submtted with an

i ndi cation of a maxi mum price inprovenent is

di splayed in a manner that differentiates it from

quot es having no maxi mum price inprovenent indication.
25 39. A nmethod according to ﬁéal m 38, wherein the
display differentiation conprises an icon displayed
proxi mate the quote having a maxi num price

i nprovenent. 40. A nmethod of trading a product in a
credit screened electronic trading 30 systemin which
makers submt bid or offer quotes and takers take
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el ectronic trading syst em conprl sing: receivi ng maker
uot es, sub ote ce
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to price, ?%'cg]dﬂb Pl{dkgleqdo%%r s%\é%%r(}tmtgﬂ% S?gl%h”ﬁvlth a quote price

subm ssion ti
and a maximum price improvement;

forming a queue of quotes to be deait by prioritised quotes according
20 to price, maximum price improvement and quote submission time;
matching a quote in the queue with a taker quote; and
executing a dea! between the maker and the taker, wherein the price
at which the deal is executed comprises the quote price and a dealt
price improvement comprising the amount of the maximum price
25 ' improvement required to price improve the quote with respect to other

quotes in the queue at the same price.

42. A method of trading in a credit filtered electronic trading system in which
maker buy or sell quotes are distributed only to takers which have credit
30 - with the maker, comprising:
receiving maker quotes into the trading system, the quotes including a
- price and an indication of maximum price improvement; ' '




mat ching a quote in the queue with a taker quote; and
executing a deal between the nmaker and the taker,
wherein the price at which the deal is executed
conprises the quote price and a dealt price

I mprovenent conprising the ampunt of the maxi mum price
25 inprovenent required to pr'&e i nprove the quote
with respect to other quotes in the queue at the sane
price. 42. A nethod of trading in a credit filtered

el ectronic trading systemin which naker buy or sel
quotes are distributed only to takers which have
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W th respect to other quotes at the sane price. 43.

An el gLt r ot SledtfonftREInG XF$teM fbrafadingaibdigtsetibiéhtniaker traders
bet ween maker tradgers and ker traders substantially

ta .
as her ei n WWReT gaeers supsipntially qsrhergin descfietheq
el ectronic trading systemfor tradi ng products between
maker  traders and take raders substaptially as
15er o - dadhPraLREresres decliin Badag SHtra RineAihg PRfcs pgpveer
price of ansleatratdre agiiaker tradesssubsthrtidly as hereinrdedcnitgpd.
system substantially as herein described. 20 46. A

nmet hod of trading a product in an electronic trading
syst eff.i n Avmiethiod of determining the deal price of a dealable quote in an

electronic trading system substantially as herein described.

20
46. A method of trading a product in an electronic trading system in which
makers submit bid or offer quotes and takers take quotes to execute a
trade between the maker and the taker, substantially as herein described.
- 25 47. A method of trading price improved quotes in an electronic trading

system, substantially as herein described.

48. A method of trading in a credit filtered electronic trading system in which
' maker buy or sell quotes are distributed only to takers which have credit
30 - with the maker, substantially as herein described.
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makers submt bid or offer quotes and takers take

guotes to execute a trade between the maker and the

taker, substantially as herei n28escribed. 25 47. A

met hod of trading price inproved quotes in an

el ectronic trading system substantially as herein

described. 48. A nethod of trading in a credit

filtered electronic trading systemin which naker buy

or sell quotes are distributgg only to takers which
bstantially. as

herei'n descri bed. Abstract Price |nprovenent in
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achi eved by entering a maxi mum price inprovenent

(MPI) anmount with a maker quote. The system prepares_.
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rove the dealt quote's position in the 8ueue
prepares separate quote queues for each trading floor including only quotes where
bilateral credit exists. Quotes are arranged using Price, MPI, time priority. When a
quote is dealt, a de_alable price improvement is calculated as the amount of the MP!

required to improve the dealt quote’s position in the queue.




