WO 2006/ 005104 PCT/ AU2005/000983 1 Title Direct Currency Conversion
Technical Field 5 This invention concerns direct currency conversion, that
is automatic currency conversion at point of paynent for card
transactions. In particular it concerns a nethod for operating equi pnent

associ at ed Wigtdwogsdokfg@nci al transaction. In other aspec£€nﬁﬁmD§M%B&§rns t he

equi pnrent itself, and a method of preparing a tree structure use by the
10 equi pnent . Background Art Credit cards, debit cards, charge cards and
vari ous other types of cards are used by1 15 consuners to make purchases or
to obtain cash. These transactions generally take place at a nerchant's
prem ses using an el ectronic Point of Sale (POS) device, and during the
transaction t Hatlgdevi ce communi cates with other parties to obtain

aut hori zation for the transacti Diectaldréney OCohvdrsibe t he transfer of funds
fromthe custonmer to the nerchant. Simlar transactions take place using
conmput er equi pnent without the 20 internediary of a nerchant. Wth

i ncreasi ng i ntkeekmealBield travel , gl obalization of business and el ectronic
commrer ce, scardhol ders sonetines wi sh to conduct transactions in a foreign

country usingqhheil. & rg[ﬁmérgs tdﬁl’e?t %Eéﬁ‘gé%"%ﬁh%t igohutgnﬂgr BRlcnYy Use a
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the transacti on woul e currency of the nmerchant, and woul d appear as
such, tog®t h&MURP¢Y: an exchange rate on the credit card statenent. Dynami ¢
currency 30 conversion (DCC) allows a transaction of this kind to be

conducted in gy abhiERFY Oof the card, by detecting the card currency and
applying a currency conversion at the time of the transaction, so that the

cardhol der sees the value of the transaction in the
Credit cards, debit cards, charge cards and various other types of cards are used by

15  consumers to make purchases or to obfain cash. These transactions generally take
place at a merchant's premises using an electronic Point of Sale (POS) device, and
during the transaction the device communicates with other parties to obtain
anthorization for the transaction, and to initiate the transfer of funds from the customer
to the merchant. Similar transactions take place using computer equipment without the

20 intermediary of a merchant.

With increasing international travel, globaliiation of business and electronic commerce,
cardholders sometimes wish to conduct transactions in a foreign country using their
card. In this case the merchant would normally use a particular currency, which, in the

25  case of a retailer, would generally be the local currency. The credit card would also
have a currency, which would generally be the local currency of its issuing bank.
Conventionally, for transactions where the two currencies are different, the currency of
the transaction would be the currency of the merchant, and would appear as such,
together with an exchange rate on the credit card statement. Dynamic currency

30 conversion (DCC) allows a transaction of this kind to be conducted in the currency of
the card, by detecting the card currency and applying a currency conversion af the time
of the transaciion, so that the cardholder sees the value of the transaction in the
currency of the card, at that time.

35 In a simple example of a purchase by a holidaymaker, a POS device would detect the
card number and extract the Bank Identification Number (BIN). The machine would



currency of the card, at that tine. 35 In a sinple exanple of a purchase by
a hol i daynmaker, a POS device woul d detect the card nunber and extract the
Bank I dentification Nunber (BIN). The machi ne woul d WO 2006/ 005104

PCT/ AU2005/ 000983 2 associate the BINwth a currency, take this to be the
currency of tRe6afaseand conduct the sal e/purchase in phe cargd currency.
Di sclosure of the Invention 5 In a first aspect the invention 1s a nethod
for operating equi pnent associated with a financial transaction to

determ ne the currencies available to bezused for a card transaction using
t hat equi pnent. The nethod includes the steps of: Presenting a card rel ated
to a custonmer's account. 10 Recording a card nunber fromthe card.
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automati cal | y thddaRGAEHLIRG thbadrd tutrehey. by the tree one bit at atine to
arrive at an end-node of the tree coded with information related to the
currency of the custoner's card account. Determning the currency of the
custoner' s camlsclpseenpfthe Msenti9fpari ng the currency of the customer's card
account w tsh one or nore currencies predetermined for the equipnment. Were
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Point of Sale (PoS) d
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Determining the currency of the customer's card account.
15 Comparing the cwrency of the customer's card account with one or more
currencies predetermined for the equipment.
Where the comparison indicates different currencies, providing direct currency

conversion services.

20  Traversing through a tree structure is highly efficient, since only data containing
information relevant to the current enquiry is read. This is especially beneficial where
the mapping is many to one, as it is in mapping BINs to currency codes.

The equipment may be a Point of Sale (PoS) device, an automated teller machine

25 (ATM) or equipment associated with telephone or Intemet sales. In the case of
telephone or Internet sales the card details may be remotely manually entered, rather
than read automatically by the equipment from the card .

The tree structure may be downloaded and stored at the equipment. In this case all the
30  other steps can be performed at the equipment.

Other determinations may be made from the card number, using the invention. For
instance detecting local cards, or trading area cards. This may be of use for instance in
conirolling qualification for tax free shopping etc.

35



30 other steps can be perfornmed at the equi pnent. O her determ nations may
be made fromthe card nunber, using the invention. For instance detecting
| ocal cards, or trading area cards. This may be of use for instance in
controlling qualification for tax free shopping etc. 35 WD 2006/ 005104

PCT/ AU2005/ OQQ9Sd6/00310d N€ equi pnent general |y conpri ses @Cﬁg{,gﬂgﬂﬁ er, a
conput er processor and nenory, a printer and a user interface. The tree
structure may be stored in the nmenory in the form of a file. The tree may
be a sparse binary tree. The end-nodes of the tree structure may be coded
wi th country codes or currency codes. 5 The step of determ ning the
currency may ivol ve nerely interpreti n(? Lhe codesteptrogergs%“%pg-eﬁg e,
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processi ng and_g¢! n i . 1 &V%E may precede the printing
of a docket fetl)lggﬁ?gogoéléﬁgémaﬁ%%g%og?gv%% ?%gegket may include the price
in the currency selected and in the native currency of the equi pnent as

wel | as the extbanggringtep napdefadl to 4 predseernmined emrsnopin theewaptharagdatflor use
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the inventionis e th afin

Ul pmrent assocl at.e anclal fransaction
conprising a ddicpaieskyand whenngpateh ihfoyad GW%’ﬁHSﬁéh%??‘ga@ VEHPAY "9nd a
user i nterf adisplaydiefei the aoustomer'ss thioieet ulhe irelewdnoreechapge #atdsi oy ialsot bie nmenory
to process a npgpper; read by the card reader one bit at a time to arrive at
an end-code of the tree coded with 25 information related to a currency.

15  The processing and currency selection by the customer may precede the printing of a
docket for the customer's approval. The docket may include the price in the currency
selected and in the native currency of the equipment as well as the exchange rate, and
all these numbers may be captured for use in preparing a statement for the customer's
account.

20
In another aspect the invention is equipment associated with a financial transaction
comprising a card reader, computer processor and memory, a printer and a user
interface, wherein a tree structure is stored as a file in the memory fo process a number
read by the card reader one bit at a time to arrive at an end-code of the tree coded with

25  information related to a currency.

In a further aspect the invention is a method of preparing a tree structure for use in the
method and saving it as a file, then downloading the file to the equipment associated
with a financial transaction where it is stored for use in the method. The tree structure

30 may be refined by removing duplicate nodes, mirror nodes and single sided nodes
before being downloaded.

Brief Description of the Drawings

'35  An example of the invention will now be described with reference to the accompanying
drawings, in which:




In a further aspect the invention is a nethod of preparing a tree structure
for use in the nethod and saving it as a file, then dowloading the file
to the equi pnent associated wth a financial transaction where it is
stored for use in the nmethod. The tree structure 30 may be refined by
removi ng duply es, mrror nodes and single sided, re being
downl oaded. Bri eP ggl’l ption of the Drawi ngs 35 An exarrp Q&%?smﬂﬁg}’
invention will now be described with reference to the acconpanyi ng

drawi ngs, in which: WO 2006/ 005104 PCT/ Al)2005/000983 4 Fig. 1 is a block
di agram of the functional environnent of a Point of Sale device. Fig. 2 is
a binary sparse tree. 5 Best Mddes of the Invention Referring first to
Fig. 1, a typical Eiard is adiedcdingnamiofvi festionalensirgment of skt tigdhei r
card 1 to a nmgeghbant to purchase goods or services. The nerchant sw pes the
card 1 through a iLch is part of a POS device 3. The card
reader 2 reads theﬁlfofjlggr bmr?ﬁjsr%m% % fromthe card 1, and the device 3
determ nes the currency of the custonmer's card account. The device is then
abl e to presemesiMedd 0sthellavddiioncust oner in the currency of their account
whet her they are at home or abroad. \Wen the custoner is at home, the
device realizes that_both nerchant, and custoner 15 prefer to use the sane
currency, and Referng fisida &ig- dna preicalsse) asastion igyolyes %@S@Pﬂ%ﬁ’fﬁﬁe&“%#m di rect
currency convesslijon.a Mérelmnt hfpm]ﬁtseogmds orssenivena@he merctianiisees theahslol able to

provide the raf6 4f, %Q@&&% wllﬂaiﬂ P@g deﬁ@éj.’it HBe 648 teaidt 2 R&s!RCA
currency. The custoner oos af%%gcce t, the % i czdln ei t her
currency, H¥hd &9 wERes f‘nﬁr‘i% ‘“eﬁir ‘ée"f"ﬁ 165 BF (g

transaction i fcustdimgtschrd@s@uhhéI‘hctﬂewmsﬁleufablbh@pnesm&gmt0llhhcmslfﬂﬂ%cf\nhy, t he
customer is gl &yt &y%ﬂﬁ%mfawobntqﬁ{e@elltﬁglﬁe bk lbpise4t | on before receiving

a statement fromthe card issuer enabl e this functionality the

deV| ce 3 stores a binary sparse tree in a file. Atreeis a
When the customer is at home, the device realizes that both merchant and customer

15  prefer to use the same currency, and the transaction is considered not 1o be eligible for

direct currency conversion.

When the customer is abroad the device is also able to provide the rate of exchange
being applied, and the cost in the local currency. The customer may choose whether to

20  accept the price in either currency, and to confirm the exchange rate that will apply to
the transaction if they choose the currency of their account. In this way, the custorner
is able to have full details of the transaction before receiving a statement from the card
issuer.

25  To enable this functionality the device 3 stores a binary sparse tree in a file. A treeisa
series of distinct pathways, each made up of a number of links between nodes. Each
node would normally have two outward links representing “1” and “0”. So a pathway
would be a binary number made up of “1”s and “0”s. The pathways are made to
represent BINs in binary form and end in the currency appropriate to that BIN. It then

30 follows that if a BIN is converted to binary form and mapped on to the tree, it will yield
the currency of the card carrying the BIN.

Fig. 2 is a simplified example of such a trec and has been generated to decode the
following four bit numbers 0001, 0010, 0011, 1001, 1010, 1011 and 1110.
35



series of distinct pathways, each nade up of a nunber of |inks between
nodes. Each node would nornmally have two outward |inks representing "1"
and "0". So a pathway would be a binary nunber made up of "1"s and "0"s
The pat hways are nade to represent BINs in binary formand end in the
currency app othat BIN It then 30 follows th ' S
converted toaﬁpr?g(?{/%[%rm and mapped on to the tree, it %Tl%ﬁ??séqﬁ‘%%the
currency of the card carrying the BIN. Fig. 2 is a sinplified exanple of
such a tree and has been generated to degode the follow ng four bit
nunbers 0001, 0010, 0011, 1001, 1010, 1011 and 1110 35 WO 2006/ 005104
PCT/ AU2005/ 000983 5 It can be seen_ that binar s do e

the tree. | nstieewn baseen thahbipyy auphys do nqt gppeagp d efl%eaf &%ﬁede An
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tree to node 234, FNeThi &k b'R'"tl“ soﬁsedft@kdnﬁwﬁthw&tdﬁﬁietzs t1ie ful beney code

GBP" at end- 5. Note t t.LEE, n t end
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currency bei ngomtmumb!demelﬂmdeaﬂiatleeumberfg@ﬁ@rmféépwpﬁtq Pﬁt@?fﬁﬁ“tﬂi’fﬁ’ﬁl brovi ded
by the card netxo&ken delRfodnast ance  Visa or MO, information received
fromissuing banks 7 and any other information wuseful in relating cards to
currencies.” Tree generation is a back-office operation that takes place at

a dedi cat ed s&uch eeds paricrited fom infrumptive provisied by thecatd neorSSfordsiiBrat ed it
i s processed W1§hué’f'qu) GhfolrhdiRE r&&w‘é@fﬂbﬁﬁﬁﬁlmgt bankef7ame alnyisﬂ&f fisforgpation on  POS

devi ces. These 3@ elsfi_?ﬂ or;mi% gcglién%%s ?@aﬁbﬁ'ﬁdﬂg d;; faﬁBn gdyplicate

nodes are rendve e sane ot her nodes
pointing to Bt@@wly@%é@qa@éswcamo f A Then node B can be del et ed.
Next 15

Once a basic tree has been generated it is processed a number of times to compress it
before installing it on POS devices. These compression processes are explained below:
First duplicate nodes are removed. If two nodes A and B are the same, then all other
nodes pointing to B can be modified to point at A. Then node B can be deleted. Next
20  mirror nodes are removed. All nodes have two pointers or two currency values. If the
two values in the node are the same then any node pointing to the mirror can just take
the mirror node value instead. Single sided nodes can be stored in half the space. If
only one side of a node has a value, such as node 26, then that node can be stored in
half the space. The compression process is repeated until no more changes can be
25  effected. Compression is also done as part of the back—office operation.

The tree is prepared for a POS device to use by saving it as a file, and it is downloaded
from the specialist service provider 8 to the device 3 over the Internet 9. Of course, the
tree may be downloaded using PSTN or any other communications media. Note that

30 the original tree contains memory pointers. If there are 16384 or less nodes the whole
tree can be stored in less than 64 kbytes. This is important because then each pointer
can be replaced by a 16 bit offset within the file. To ensure that reaching an end-node is
correctly identified, all the end-nodes are moved to the start of the file. Then if an
offset value is above a certain value it is known not to be an end-node.

35




20 mrror nodes are renoved. Al nodes have two pointers or two currency
values. If the two values in the node are the sane then any node pointing
to the mrror can just take the mrror node value instead. Single sided
nodes can be stored in half the space. If only one side of a node has a

val ue, such g% ReRsKP, then that node can be stored inpcﬁgtgzims@g@ssspace.
The conpression process is repeated until no nore changes can be 25

ef fected. Conpression is also done as part of the back-office operation.
The tree is prepared for a POS device tosuse by saving it as a file, and it
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not to be an gpdsAQdGere 38r WA QEHRRLA4, AEHNiARRAR! RAAO8EN & e @af er mi ne

the currency of a card a selected rt of the card nunber, _for instance the
BIN nunber i ERs SRR BaBRG G AR (e AEPTOPHY FHPRG S0t PR ot
each node depemtyrgdofer Frecheduld bé meppedito tiecEmonridéare cogplicated lsbuatigampl e

above, if the Gadfso MBI indtsnct GBerk RIBAAEY bR isdges b @A )forla 165 ddiRradcoditr | ved at
is "GBP'. Currency codes do not 5 necessarily have to be at the end-nodes

of the trd& o her i nformation could be presented there, for instance
country codes Th¢ finanpiaksidsens ghetttansacienhay YerroanagddeyithaROhdgyice; @dyiaserveyr t her

mappi ng to esbabhdisohRenkeRRERRhE! The POS ABHYe & BikervEDhaydoieRperiidulacount ry

de f F b dtot - . ' [
could al so ar iata s «f DAT RRERARR, oIF ool B i@ DEC UBLLABE Bkl U OTS
dol | ar accountransmissionyie thei Ik Opgiiating Gempry; His ormpatcntbhe frlgFectfdgithged by

the POS degi C@suddbr Mvihar eV Ehe pddkdt @iag be gndlRedaddatkpoprpredueel. i ssuer. The POS
device or the server may collect particular data related to DCC

transactions, and store it in a DCC statistical_data packet far
The data allows for the performance to be monitored. In the event of poor performance

the DCC Operator can decide to carry out re-fraining or remove the service. On the
other hand good performance can lead to activation of a reward under an incentive

20  program.

The value fields collected to enable the service performance to be measured include,
Total number of sale-type transactions ; Total number of potential DCC sale-type
transactions ; Total number of actual DCC sale-type transactions ; Total value of all
25  sale-type transactions ; Total value of potential DCC sale-type transactions ; Total
value of actual DCC sale-type transactions ; Total number of refund-type transactions ;
Total number of potential DCC refund-type transactions ; Total number of actual DCC
refund-type transactions ; Total value of all refund-type transactions ; Total value of
potential DCC refund-type transactions ; Total value of actual DCC refund-type
30 firamsactions. All amounts are in base currency of the PoS device or server.

After a successful transmission of a stats block to the rates download host all the stats
counters and amount totals should be reset to 0.

35  Pre-auths and supplemental pre-auths should be ignored for stats purposes.




transm ssion to the DCC Operating Conpany. This conpany nmay be a bank or
card 15 issuer or another party. The packet may be anal ysed and a report
produced. The data allows for the perfornance to be nonitored. In the event
of poor performance the DCC Qperator can decide to carry out re-training
or renove thasAlyisiss On the other hand good perfor megeg,: ﬂ%@?g to
activation of a reward under an incentive 20 program The value fields
collected to enable the service performance to be neasured include, Total
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conpletely separate_transaction it sh %. reated as.a nornal. sale. A
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transactions tnmf;ég@fit bif the B8R G5k L ﬂﬁ%jlmlﬁﬂﬁces BB cRRinE CP1 e

Actual DCC qual i ansactions.r ransactions, .t hat ualify as
DCC el i gi bl e &He} Exbri inereaspdytod %?S ]{’ 150 PESIY @la"ﬁ‘é}r’?l%tg?ﬁ?&n fied

transacti ot¥s meﬂwrtoﬂ:nstartaﬁmaﬁta ons that did not qualify at all as DCC
eligible. i.e. the card prefix was not recognised by the DCC currency

recogni tion modul i w]iﬁ be appreciated by persons skilled in the art that numerous variations

and/or modifications may be made to the invention as shown in the specific

embodiments without departing from the spirit or scape of the invention as broadly
20  described. The present embodiments are, therefore, to be considered in all respects as
illustrative and not restrictive,




Al t hough the invention has been described wth reference to a particul ar
exanple, it should be appreciated that many variations are possible. For
instance, a sinple nodification of the file size to 256 kbytes using 16
bit indices allows the maxi mum nunber of nodes to be increased to 65536.
It is also pgaPlidshp avoid noving the end- 15 nodes tget@osstondobs Of the
file. It will be appreciated by persons skilled in the art that nunerous
variations and/or nodifications my be nmade to the invention as shown in
the specific enbodinments w thout departéng fromthe spirit or scope of the
i nvention as broadly 20 described. The present enbodi nents are, therefore,
to be considered in all respects as illustrative and not restrictive. WO
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custonmer' s acdount m?tt%#aioﬁﬁra%“gc%ﬂuﬂx‘!‘?ﬂhﬁsé?g?t?‘gW%Wegﬁflaﬁ&%nﬁgpﬁ%ﬁlgﬁg all or
part of the caletbrminertihe ctuperaties rayailabler toc beirvsed dord 2 aeard figndagtan| ysing] Gha

processi ng t haly,Buehehe AkmbAfokiQandRGsBEt at a time to arrive at an
end-node of the tree coded &Iﬁﬂrt] itnformati,on rel.ated to the currency of the
BRI

custoner's card acPGHHHREY CYSIEY P8HEy of the custoner's card
account; conpar i ngrectmding arcrdmypberfiranhtse eaxdit oner' s card account with one or

nore currencies pﬁﬁﬂ‘ﬁﬁ%ﬁlﬂof‘ﬁﬁ‘t bOthe tchid MeHbePENtree dthuchiRe ragd Butoinkigcally

conparison,indicates different .currencies, i di. | Lec y

conver si on'% erVTECEYS t'ga.t n%n%%tbﬁéh(le accof %]?%tga t?%g%él %%1%{% \%’\ﬁgrmg r %P{h% ?ag

equi pment i s snadedrith infermsionreleed gdhecuprreg)of thewpgamersgardAcqtttomat ed tel | er

machi ne (ATM) or egagtbding tha Seamtpbfbk sisiomef' sdaaplvonmt;or | nternet sal es.
comparing the currency of the customer's card account with one or more

currencies predetermined for the equipment;
15 wherein, the comparison indicates different currencies, providing direct

CUITENCY Conversion services.

2. A method according to claim 1, wherein the equipment is one of:
a Point of Sale (PoS) device,
20 an automated teller machine (ATM) or
equipment associated with telephone or Internet sales.

3. A method according to claim 2, wherein, in the case of a PoS device or an
ATM, the step of recording a card number from the card involves the equipment

25  automatically reading the number.

4. A method according to claim 2, wherein, in the case of telephone or Internet
sales, the step of recording a card number from the card involves remotely manually
entering the number.

30
5. A method according to any preceding claim, wherein the tree structure is

downloaded and stored at the equipment.

6. A method according to any preceding claim, wherein other determinations are

35 made from the card number.




3. A nethod according to claim?2, wherein, in the case of a PoS device or
an ATM the step of recording a card nunber fromthe card involves the

. equi pnent 25 autonmatically reading the nunber. 4. A method according to

claim2, wherein, in the case of telephone or Internet sales, the step of
recording a ¢ayRodiésdagr fromthe card involves renotel ypdBOshassdohoss£Nt €ri ng
the nunber. 30 5. A nethod according to any preceding claim wherein the
tree structure is downl oaded and stored at the equi pment. 6. A nethod
according to any preceding claim whereireother determnations are 35 nade
fromthe card nunber. WO 2006/ 005104 PCT/ AU2005/000983 9 7. A nethod

according to claim®g, rein the other determination is.detecting. |ocal
cards. 8. A ma%'hod gé‘?f’\ggg’glaﬁ‘&r‘flﬁgﬁq opirg @,"‘Wﬁ@?éﬁ‘%”@ﬂe&é@m’é‘ww ionis
detecting 5 thedicagls.area cards. 9. A nethod according to any preceding
claim wherein the equi pnment conprises a card reader, a conputer processor

and nenory, a printer and a user interface. .10 10 et hod acc ing to
claim9, conpr ‘si.nggﬁ?gmﬁu?ﬁoﬁ@?gﬁaﬁmo%’ fﬁ%?‘? ?%%Aqe*egﬁma%cinrlﬁéig{ﬁ? &'n the
menory in the kalingaéacwdsi |le. 11. A nmethod according to claim10, wherein
the tree is a sparse binary tree. 15 12. A nmethod according to claim 10 or
11, wherein thg end;nodes of the tree structure,are. coded with caountry
codes or curre%cy c%aleegl.oaf%ppmi“gr?rtgtaﬁ%amg%dén&cg%g?v %relgﬁl;l:/e %r%l co tltcr?alpglseasi m
wherei n the st &pirdroades;aqomprioriRjocesis and meraery,ys MRS PRASUSTRINEINCS nt er pret i ng
the codes at the end-node. 20 14. A nethod according to any one of clains 1
to 12, wheggei nyd he f . CUr I hyvolves. Usi t he
end- code £ 1 ok ud: Soied pesebleh il o bl P Rior SR Wil The e
structure in the memory in the form of a file.

11. A method according to claim 10, wherein the tree is a sparse binary tree.

15 12, A method according to claim 10 or 11, wherein the end-nodes of the tree
structure are coded with country codes or currency codes.

13. A method according to any preceding claim, wherein the step of determining

the currency involves merely interpreting the codes at the end-node. ‘
20

14. A method according to any one of claims 1 to 12, wherein the step of

determining the currency involves using the end-code to look up a currency code in an

ancillary table.

25 15. A method according to any preceding claim, wherein the step of comparing
defaults to a predetermined currency in the event that a match is found.

16. A method according to any one of claims 1 to 14, wherein, when no match is
found, all currencies of the card and device are displayed.

30
17. A method according to claim 16, wherein the relevant exchange rates are also

displayed.

18. A method according to any preceding claim, further comprising the step of
35 printing a docket.




25 15. A nethod according to any preceding claim wherein the step of
conparing defaults to.a predetermned currency in the event that a match
is found. 16. A nethod according to any one of clains 1 to 14, wherein,

- when no match is found, all currencies of the card and device are

di spl ayed. 3QydosddsiEL hod accor di ng to claim16, wher Si,@m; SosieGeegy ant
exchange rates are also displayed. 18. A nethod according to any precedlng

claim further conprising the step of 35 printing a docket. - - ----
--------- WO 2006/ 005104 PCT/ AU2005/ 000988 10 19. A nethod according to
cIa|n118 wherein the docket includes the price in the currency selected
and in the natlve currency of the equipnent as well as . the exchange rate.
5 20. A met hod!%ccoh methgd perording io dom 13, wheph e fockeidnsliges dePrfe dpfsyed are
captured for us@renty fleepdtnd the Adtiat ewrdsaty 60the equéproans howell hssthaexdhenge. 21.
Equi pnent assoghated with a financial transaction conprising a card reader,
conmput er processor and nenory, a printer and a user interface, wherein a
tree structure 10 is stored as a file in the nmenory to process a nunber
read by the5ca2@ remdaesthanacchidingato elaiti A8, whersinr ali dheaturabere ddplepele awf t he

tree coded wi t Bybnl O BE ifRefafth@h GkedibntForGht duidfkr's acddmt, A Met hod of
preparing a tree structure fior use in the nmethod according to any one of

claims 1 to 20, and saving the tree structure as a file, then downl oading
the file 15 t o2khe Espyipmentesssocaatsiowith taclinantialhtransdoting sompiising asatdcichdsn wher e

it is stored fgimphi®ploBessdi@nd Hi@ﬁlb@da pr%ﬁer aﬁd H'@ﬁéﬂﬂﬂerﬂt@@ (Wh@teﬁﬂa. #& sthab 22,
wher ei n thg?tree struchﬁreg%s re

nodes and ng gtoged&%a n%e&ogf{épﬁ ga r}i%yqﬂg & rondl??atam rror

time to arrive at an end-code of the tree coded with mformatlon related to a currency.

22. A method of preparing a tree structure for use in the method according to any
one of claims 1 to 20, and saving the tree structure as a file, then downloading the file -

15  to the equipment associated with a financial transaction where it is stored for use in the
method.

23. A method according to claim 22, wherein the tree structure is refined by
removing duplicate nodes, mirror nodes and single sided nodes before being
20  downloaded.



