10

15

20

25

"Automated split ticketing" FIELD OF THE | NVENTI ON The
present invention relates generally to the field of

wo c@wmb7osear ch tools, and nore specifically, deSEPe®061249
a systemthat significantly ephances their
capabilities by including automated nulti-ticketing
sol uti ons when searching for lowfare travel
opportunities. BACKGROUND OF THE | NVENTI ON Tradi ti onal
travel agencies and other travel service providers are
usi ng conputerized travel search tools to handle the
travel requests of their custoners. To be able to
offer this service they are generally affiliated with
a GDS or global distribution systemsuch as AMADEUS a
wor | d-wi de provi der oftechnol ogy solutions to the
travel industry. GDS s have large or very |arge
proprietary conputer systens allowing real-tinme access
fromall over the world to airline fares, schedul es
and seating availabilities. They are thus offering the
capability of booking reservations through all sorts
of travel service providers including nunerous online
travel agencies (OLTA) that now offer their services
directly to travelers over the Internet under the form
of websites. An exanple of such an online travel
conmpany is Qpodo at http//ww. opodo. com Wi chever
service is provided traditionally by a travel agent,
on behalf of its custonmers, or directly by end-users
connecting to a travel site on the Internet, both are
using in the background the travel search tools
provi ded by the GDS supporting them Using travel
search tools and the software travel applications of
the travel service providers typically requires
entering an origin and a destination city, the
correspondi ng travel dates, the nunber of travelers
and a few other preferences. Then, exploring its
dat abases of schedul e§;tom4dd %;tltickéﬁgsgvand fares of
flights, GDS travel search tools can return what are
the currently available travel opportunities that
satisfy the request. Although significant differences
may exist fromone travel service

FIELD OF THE INVENTION
The present invention relates generally to the field of travel search

tools, and more specifically, describes a system that significantly enhances their
capabilities by including automated multi-ticketing solutions when searching for
low-fare travel opportunities.

BACKGROUND OF THE INVENTION
Traditional travel agencies and other travel service providers are using

computerized travel search tools to handle the travel requests of their
customers. To be able to offer this service they are generally affiliated with a
GDS or global distribution system such as AMADEUS a world-wide provider of
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provider to the other (in the way their tools and
travel software applications are designed and

wo pbesmat ed, and dependi ng on what GDS t hey aPEI/EP2008/061249

affiliated with) they have hoyever all in comon the
chief objective of providing the cheapest possi bl e

IeeBoBloobnolLioR oot Tarsla RS aliny s Nave daropna” very large
PFHp‘x‘le acofn%utéﬁ“@yétéﬁ&ealmlﬁé ir&X-t?he Acce Sy FoRLaH o@@@'thde world

eisure’travel ers. This objective is however ful fil
oy aigling éarest $d\ﬁ@lul®eand Iseatiog vanabiliteshaldiey @ taus offering the

g%ﬁ%éﬁxtéf @Qo :ﬁgéc‘%r%’ 9flg[9$;ﬁgog8la eaglt ]!31% éﬁt 5'6 ﬁrag/ief ggéliceo%oviders

PiclueE nUh@bms oamMe eavenagertsids ;OLFAPU@HI rioW eFffeEe tHeit Services
cities C and/or D, are however often possible or

disegtlvr tedravelers Qier dee Interngiunger S1esfaset Qlewabgitesn Angexample of

;hér?ah %nhﬂgﬁ%geloéc{rﬁﬂaﬁ$§ 683(?0 BPHttBKI bR Sodd. dgt s or

trave arge geograp areas |i ke
t he Euwnnmec@moe tiy provided taditibealy Byer traael agent, on behalf

%perl enced travg] er E hat in this case,
4R BIROHESTe F‘P‘FB’h c%lﬁiﬁ@%%rso?%”%ﬁcé'”ﬁo@s?btlr%VeérS'te on the
[rREAeE, h'ére gff‘ﬁ‘i’ﬁ'@ bAEK hﬁ@etﬂﬁstré\%l k%%)ér&ﬁ“fbo@é provided by

nor e t| overa , eaper tra
el (HDS)rsupHertcr@ thamey Uspig trat/hleseancm joolsnant theesaibware travel

S85IRB08 it Teabied SRS pEoviar SR rauiieR Sadting B origin
bﬁ@ @H@?Tna@@ﬁ A6t Wee Bofre3pchding AFavREHERAN tihe AlFhHer Gifhvelers

. Because of the sophistication of the pricing
p@du@ufew otharhprafetensesi ddest r%><p|@9’ms¢t6adatﬁbaﬁe$1 of schedules,

Al ST S s B A B0 5EaRBhiobR o ety what are

th@/@jrrm@rai}dna@lertf@@ opﬁahumutués e tdafighyane requedtve a
single carrier an e carriers as well. Manual

split Altheegh rﬁgsgn@c&rﬁmélf%re%%ema)élwstafr@m tQe dravel service
@méretﬁocﬁ ﬁ‘érJ ¢n ﬂgéjv\;a 'Tﬁelrlt{)olg %Str%\ﬁéT%oﬁW%?$ aggﬁgatﬁms are
rom

1 ONn I’TUS arate {rave
desxgnezmdarmalrapllehiantedneak@cbldpenw oauwhat IGDS stbbyech:beafnhated
ot her constraints are consi stent | S there e ou
Ft*ﬂﬁ §/‘h'

Wl'tPn‘a ey havg QWEYPT Ak I RpEREe 'é’@n?ie@fq jng the
f:lHéz%E ng‘c\%&bﬁé‘?raf/él' Qﬂuﬁorﬂ*’ {d et Esgu Sréilélgﬁcfs’t #Nndeed the

he 'sanme city ailrport SO on. tive
prnylenglsahmlmainﬂgl faﬂtoront n@t tharanlgrane, for the Iarge majority of all
business and leisure travelers.

This objective is however fulfilled by current travel search tools on the
basis of a single-ticket solution, often a round-trip ticket, between an origin city
A and a destination city B. One or more flight connections, e.g.: through
intermediate cities C and/or D, are however often possible or required if no
direct flight exists between A and B. This is indeed often the case for overseas
flights or when traveling within large geographical areas like the European
community or in Northern America. Experienced travelers know that in this
case, i.e., when one or more flight connections are possible or required, it may
become advantageous to buy two or more tickets and get, overall, a cheaper

travel solution. Hence, they split their trip. With the above example a traveler
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internediate cities and airports and the nunber of
tickets to issue, i.e., the nunber of partitions, is

WO i09/0810g1 a ti me-consuning job it al so multi pl PEFEP2008/061249

accordingly the nunber of regyests thus the conputing
time required fromthe conputing resources of the

ST SRR RS SR PRI ER e setcer
ATRHE! &% HRS BtHE Dhe batdeed. C ll{HfOSét\AfgerPArériot POBAd D and

to try Is growing at an exponential rate when t
BunBecause pb¥id Boehisti¢ajlonsof e ﬂﬂclegspmglesmethwhmwel industry,

[of¢) in ions to sider is th tical i
8ol Pab ABTuesr a8 keicEbabBhfe hi) ik hdtiTdoe of the
zalnmrcd's gjrmmgt BengHBbad rbatRwslowedadveddll mihreMSBHIis tieRBting can

artitioned into nonenpty subsets. For exanple, for

@Vﬁ pRpingte ¢aTighasd maulplesarreimas well.s, t he

theoreygﬁa%gb{@‘ggketg%@ o&bédﬁ%%s vearllryt ouglfwerx)gt Xg‘%ﬂence skill

pad ttiné. ohstaneedlkr;nea slmcm:taecleddmudﬂemrstrfed&rfﬂ séﬂarsut@y rftom the
artitions can be e te t he number of cases th
@‘ée'a??ﬁﬁ&P F%P't%‘db%ar? 'Mu%@&k%‘% tq giarkﬁe%'ﬁ& ahgghedules a”d other
EBAinR HeChsiRE: H’f’%}r@ er{&:qhhtﬁﬁe Feft b LR tﬁb%&épendently
agent nor an 1n IVId al have 11 practice enoug
booketedocaedting flight? Are trenflightmastvingbpd depariprpifbemthe same

St Lt R8P0 AP Eh0gln< S carers
Ptemense tities) Md %"rPBEts aar?cPWfﬁ’é eeniset o tieketstioelsstibane.,
a very l[imted and rai ghtforward application of

BRMOET | @m@artﬂ@nSl tiscoekionlys a rtiroereongemingy, jolnitt @|§OofnU|t|p||eS

il R it htBr B3 rdsils Sh U8 GBS b ssapired from the

beinpaeNg résortegion tiad tratessémiid providdrs emd GDSsS If generalized,
therefore the main object of the invention to describe

BYAnyat SRt tieketyyss werd &fater%%m ahscheirgampuiingaesodraes.

Core s, e, RS bRt GRE 5 8 RO APEER, H Erqoental rt
Whemehe suimberafposstblé Slighte ishiecredsiry.tThe ntimder of combinations
18 CHEU TSP GheTetaAD oMiEs EasTng 't KEOWB LA hgmatics as the Bell
RERBRFS &I GivE RO PEFEEr B WSS S81 ¥f h @IGHHERBYGN be partitioned
into nonempty subsets. For example, for a number of flights ranging from 1 to 8,
the theoretical number of partitions are respectively 1, 2, 5, 15, 52, 203, 877
and 4140. Even though not all partitions need in practice to be considered
(disjoint partitions can be eliminated) the number of cases that are actually to be
retained is far beyond what a manual process can sustain. Neither a skilled
travel agent nor an individual have in practice enough time and dedication to try
them exhaustively.

The problem of the large number of partitions to consider in the general
case has thus prevented travel service providers from offering a complete
solution other than a very limited and straightforward application of split-
ticketing. It consists in considering, on top of the single-ticket solution, the only
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Furt her objects, features and advantages of the
present invention will becone apparent to the ones

wa@kioblozmsi n the art upon exam nation of the foP¢DRPIGS/061249

description in reference to the acconpanyi ng draw ngs.
It is intended that any additional advantages be

AR S TR ol WYL dfen o

ahdedstatRyrovitiéd ng travel opportunities. The travel
search tool i1ncludes a ticket splitter operating from

a | i stltds tiereighe the made obiaet opthevindeatidyy taadésasie- aymadutomated

el BF By TPoR Rl ne6h v S ke GRHBr B oroaden
e g o s 2

det er mitniSngnether pehiect Pbribeainyention i tBuelioy eensidenng all ticket

B35 b B SRPR o Bpu and o
timelnedessaryneachidwarit.sel ecting those of the val uated

e et SRR 4P e o v
b@g(?ﬂ'g%{bgﬁperﬁ%tth% Pﬁt@ﬁ sklﬂeﬁ‘ iPffekar® QI??E %.rxﬁr’rﬁﬁgt\'cgf%f he S;"ollowmg

en price a e selected partitions in
des@fgioanoeefragte 10 ithdk @ccemipatying. drélinds. deisointarmlad that any

criteria |s kept .updated on the basis of the travel
Syt S R iy A EBaT i st 1 1 buti on syst em
(A&DS) and kept nmaintained helow a critical size by
renovi Ye HEgdN he tree of split

Criterygel iﬁv?nt}iﬁr?rd%rs%%éél an a%rﬁ{a‘?ﬂ:eﬁr &aval sggﬂfﬁs t63CHimed at
hol ding a split criterion with an associ ate
providibg) | travel oplipoguottiesbTaenirane| ssegoth ttooli iokkides a ticket splitter

sol ut.i on. BRI EF TI ON THE W NGS _FI 1 ..
aeg@ﬁlngﬁgomﬁstggf ﬁ@z@qu Pﬁérp@@?@ﬂo@vna frasteqe flght search
ERYiABL TRB t!lﬂk%fj%f)ﬁtﬁﬁer! EHHprigex a%_@bné%ﬂ%lbéﬁrﬁ% Alioickket P@rtitions
an automatic splitting of air tickets. FIG

denenatdrb omhtheopraviddd ksivafraommeation flightts endtentree of split criteria

| BLSBH 0 dEr8] S5 D RR Bl bR Sy PR R ocn partior
atedabiityt kelueebhedtdighgval dpht-tiokett Seuied.t Thé airket splitter also
includes a means for selecting those of the valuated partitions that have a
probability value higher than a defined threshold and provides a sorted list of
recommended partitions to a back-end fare search engine to price all the
selected partitions including a reference single-ticket solution.

The tree of split criteria is kept updated on the basis of the travel
transactions processed by a global distribution system (GDS) and kept
maintained below a critical size by removing obsolete tree nodes. The tree of
split criteria is a hierarchical layered tree of nodes each holding a split criterion
with an associated probability value of obtaining a split-ticket solution.
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DETAI LED DESCRI PTI ON The fol |l ow ng detail ed
description of the invention refers to the

waecwonpmsyi ng drawi ngs. Wiil e the descri ption PCDEPZIES061249

exenpl ary enbodi ments, other gnbodi nents are possi bl e,
and changes may be made to the enbodi nents descri bed
W t hout departing fromthe spirit and scope of the
i nvent BRIIEF BESCRIPTION OFcTEHE DRAWINGSa ti cket
itter 100 accordlnq to the | nventi on needs as

f% ut dﬁﬁ@r '%’ﬁa‘f" at a disket/nldter GCaprding ihtheuinyepligreneeds as input

Mhidé? tbéllgg\};%rﬁ? tdnﬁ]@nﬁg?%@ﬁd&ﬁ %I\tmﬁélgé Pi gur es,
FIGt21eielscsbe&fthealdvem:ltsenblrcmrﬁélhighlt whichn & irsestion 1is Jireferably
to r?%ch a destination city B ( 1 14) froman origin
BP0 112) possibly including returning fromB to A
Fis wghowe%ome@eﬁnﬁért.s BRfaniz&y. ot (1 18). Wien

requesting t ly fromAto B a traveler is generally
pHowv4 dealcnvbasrtha dteps obtheapeitodifar valesting thenpamitibngli ng
one or nore connections ( 116). Connections are

det er nDEGA YD DIYSERAATEDIN travel search tool |ike the

; Pgia Q%r&\f@%vl@aqgﬁ%faﬁ%évr et Shahenanrebu TeferS o the
% il co ﬁ%?n@raﬁxﬁﬁ%é ONyKHES Shet hgésd rfﬂﬂbﬁ”efﬂ%h}b%rsy exemplary

ou_rces manag e t elr t abases
elfnbbldlrghmts,soﬂr@merebo@mnéa/are abss;lbta @smdaa’rwngaseﬂaysb@ made to

ccess to all airlijne databases so hat th
BecREPobadus diskibRS RGLRERARER LM welbhi 2 scope of e
mYehBsncan be established that best fulfil traveler
requests. Then, on the basis of the provided |ist of
flight t e t j i
devi seGR?gpgglgﬂl \%érécg&gson%@g tgng?%/%[ gglﬁéer éﬁ@t é(?)?ordlng o the
tnvekton peeds tasonput andoyhatus defitarblte allowpan\autiematie splitting of
Si ngg t and multiple ticket solutions. The recomended
i UkEFSpartiti ons are established by ticket splitter

whi ch, |npsit e thé ticREPEBItRE dflirthdr ResAbe®@Wh NBe following figures, is
descri ption, continuously observing GDS travel

thealﬁé@étailmssbéﬁ fligbt cg@memino@SL(fbﬂOthd@e@huawd%tmlparcler (114)

PRI SRR eRPAL (1122 PERSEY, bRl S TRG Sofl B through the

samehdonnection(s) or not (118). When requesting to fly from A to B a traveler is

generally provided with a list of opportunities often including one or more
connections (116). Connections are determined by any standard travel search
tool like the ones made available to travel agencies and provider of travel
services by a few GDS’s already mentioned in the background section. GDS’s,
that implement very large computing resources, manage their own databases of
flight schedules and availabilities and have also access to all airline databases
so that, with the proper travel search software applications, travel routes can be
established that best fulfil traveler requests.

Then, on the basis of the provided list of flight connections the ticket
splitter (100) is devised to deliver a comprehensive sorted list of ticket partitions
(120) susceptible to provide cheap single and multiple ticket solutions. The
recommended ticket partitions are established by ticket splitter which, as further
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connection considered is C ( 116). The three
recomrended partitions of this exanple include a

waemglgrospund-trip ticket (ACBBCA), i.e., actuedT/EP2008061249

partition; a single partitiongnmade of two one-way
tickets (ACB) and (BCA); and a single partition nmade

f ot “trip tickets (ACA CBC). Wen fli
Senintied: h e 9 Bwng TSy Rliv, sORIBRLDY” ORRETVIRg, Gl travel
freRSABTRAARS 03 4thEisONS tR B8t hfiiIBRUTERoW td Bkt sphlitkfticket. In
above, a single roundtrip ticket (ADBBA) and two

theeexample @ 1(hpsy pandionsAredhes peepogended (122) when flight

0 ded ti,tions t accordi " ,
EOTRTEN Gonsliieol )Co1 el 10R A SERPEfpbf dhrutons of s
gxsprsiediudel 45singlél esaid-Ripstitkes (RLBBTA), @BV idcMIBNhol Fartition;
which the invention is preferably operated. A system .
acdeglainagtiion measls elvya pea-wah deketa (ACHIeands @@Xﬁieﬁnd a single

j i oWy Al ti-ticket
é%rﬂr@%)ln ?Pé%lj Rﬁ{mﬁcg%g?rﬁe@g %aoéf @g) '%/)lr %rﬁ/d;fb S 011!'t war e
appl i cthHemn flighy pearmlelctiom ik ol biartbesfomwald guaptiore adfi the trip two

200) of the kind nentioned in F din the .
é%&@%ﬂ“@ﬂ%d Q@Etttloé‘ﬁ. ar@o@\'ﬁ@aﬁr@p%%’l aﬁ‘épgﬂﬁ%ﬁ??‘éﬁa 3 single round-
; c c r
R BORECEIBERT drc o UheEREY HlBls (ROBYI SRS (BRE Btg Proposed.
Redoinmdindupartiiof238e aoded yaiaoading ®© ahesmputede probability of

agents handling travel requests (232) on behal f of
P %qerssc(ﬂjggbml‘,hgrgpcyﬁg%| ers booking directly their

trips froman online travel service provider,.

EndusefG- 4 (dgperivee rthpcaveiedyveadranmerf dpavhiel e invention is
'Bl%g‘?r.ra%ﬂ)”@ﬁ&‘a in any conbination of private and
u

icnetworks including the Internet and communi cate
t hr ougA sybterns actserdirig &1 tnediaveniproincnedssa tinkétustilittgr (21€) aimed

TCP/ | P series of . protocals supperting the Lnterne d
Ryl PR et i ieseh3Bhions e, B bS!S travel
%Wél@é@@l?(%@bnl SypivRiycal bi-rRrdyeafcrVa@pid®Bno (20 bf the kind
server. b, the nost "spread application of the

mengpned in FGal anddnthe backgropndisection.iowdarersearch application

s ERaSt e uOROER, Bifobile BESLIEE 0% TR 5 senve
ptoveddrs (220) cliédt bhend EBSN@UOFORpYRErdi23Mearntys&illy either
travel agents handling travel requests (232) on behalf of their customers or
travelers booking directly their trips from an online travel service provider. End-
users, travel service providers and GDS are all interconnected in any
combination of private and public networks including the Internet and
communicate through all sorts of standard protocols including the TCP/IP series
of protocols supporting the Internet and many other private networks as well.
Travel service provider (220) is typically a world-wide-web or web server. Web,
the most spread application of the Internet, is a client-server protocol in which
interactive web pages are put together and forwarded by the server to the
computing resources of the client, e.g., to the personal computer of the end-
user (230) running an Internet browser or navigator in order to display them and
to allow booking of a trip. Alternatively, travel service provider is operating from
a legacy computing system, e.g., comprised of mainframes, used to serve all
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(230) running an Internet browser or navigator in
order to display themand to all ow booking of a trip.

wa\bdoensmsi vel y, travel service provider is OpePEL/EPZP0S/061249

froma | egacy conputing system e.g., conprised of
mai nfranes, used to serve aIIthe travel agents of a
r avel zatlon oss y e
I FapL B0 RIsPh LBt Ve SrgRDialion Jatd ioBB BB, FgLibped with
J@@mﬁfé@ﬂbrrﬁﬁ%l@ﬁ!ﬁn|r{9296n-)|nt@Fnét|b¢otbbébée| sof tware

application inb a ticket splitter, e.g., the |ow
fare sébe dﬁ@r&@pﬂl Qﬁi’t ? 1 )(cfaoe tra,vetl softepee @p@b@jmdlmbﬁddlng a

P Rpiuan e &) 0N SrSSEaER bidichlion, (200) i frdrb g Gsumed to

Bidparé edis éﬁ?éa@ disChigsdd IndhIG. cio e it Frifightasdhheshiems {202) used
to each speci fic end-user reﬁluest and forwarded from

ﬁﬁénwta’{ﬂslth%é'lc{ﬁeibépWQfV(?dQﬁ be 4fighta eennrationsi gegesponding to

%Q&‘Plégpcffléfae‘?'{oﬁugé?aﬂe Iq& f&ﬂ\ga {%8{} WanﬂLfﬁ ééﬁ'z% ESR/ c%ubrowder

art t searc
czf24f)J a@rdetdr:mmbd&larox@httmmuaor(awdethods &hd gb¢hriquedesreied out by

Seteraith g duahteere s Ae TooBeps. o ise gaeasagents (201)
FRGeqShaaN FsGRIPIS BB0AAbIShATLEGITRIAY] 6RS 1GR48Y or mace

In a day- a- week node an
accdssible deoracibes6DA €240). éBDSt@meratewbﬂrgeeehab:le computing and

id b of . th
forGhressisee: BARL IT 3024 MoHGE by A WEER tRRd dhfeare made
%ﬂdblﬁl@é dceassle By2atthe ttré\‘f‘é%br\ﬁ@é de\ﬁder*sScI@W@of the GDS.
deliver a list of recormmended ticket S)artltlons (204),

i ncl udOnghacbapan the diight wongeetiansc(2R) dulsuprovised fopthe current

BT s8t el SRR EMRRE PR3 e to st i d BT S pmendeo

Bt Qiarenghd 2@ e irfd eding rhcﬁpgmwﬁr(tslr@l@huck@tyscﬁlumn)om@ the low
or nore databases of fares (206) available, like the

fare geearght BRESEs (2Q7)orhe: héheimdoany . patkmiethq lowafare search

FEb RS ThEGRERh egft, B BPYEleR] UL bAMEntena way fom
ore ommrodedatapasde of ifarkst(266) avaikrbl¢,dikelthe fliget Mt_rabeses, from
oG48 781070t caindr GRS U1, sl e vl solutons.
ARSI BEA A TR Banss, C438Johind o by h tke
a;pipit‘emdﬁﬂﬁb eTherwtole |§hn&tumalde(s’22@éertertalel nterhediatentravel aservice
provd)e"?*g?ﬁd}awhl Ocl:la%IO %/%drd R urnu?he recommended priced travel
solutions (234) to the end-user who has initiated the request in an appropriate
format. This takes generally the form of a web page that is displayed on end-
user computer screen. Alternatively, display of the found travel solutions is done
on the monitor of a travel agent handling traveler requests.

The split criteria used by ticket splitter are derived from the observation
of the traffic (244) of travel transactions processed by the GDS. Criteria are
regularly updated so that the recommended partitions are kept consistent with
the actual airline traffic conditions and actual carrier seat availabilities. Also, as

further discussed, the best travel solutions priced by the fare search engine
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conputer screen. Alternatively, display of the found
travel solutions is done on the nonitor of a travel

wag@am3tandl i ng travel er requests. The split CPCT/EP1088/061249

used by ticket splitter are dgrived fromthe
observation of the traffic (244) of travel

AR P B S henienliey (20 sy 5P P mate the ol

gfitdrigept consistent with the actual airline traffic
conditions and actual carrier seat availabilities.

Al so, pg};/_f%JE@&?é hgmﬁ%ﬁé?ﬁg%@ avel sol utions

priced are searc are retrofitted
to theThé akein spinpohent OPUTY twkdt splitteri isubecdaheuptiapkt criteria
hovvs how ticket s

{957 B anyceoin€ bl Bing 1. sAeBE GRS oy ¢ sxiebted’ SBset of the
BRGé toRentiad AnG@RNGF é’\fall%BH Hatd tﬁeﬁrdo%lc{ %@5Q|sed°‘btr%|"¥nse to split

point of tinme the cache contains only sel ect ed
Hehsaiet Tbe cdulaehisgeonsiaetiy ikept apdated by taeaq:cbrs&ﬂp@ndatgafunctuon

d.b he t I t .t .
i 517 e B8 RE P BTN G aRBond Bl B S apd of the
infovehaton refbfified Gont e bagki-en@faral éeafrdfte_eh?iwéeés shown in FIG. 2.
transacti ons handl ed %&GDS and of the information

Alsos dne tapebiefis dneinkingddk1 @ e-g arte reewvenalerifices efsinformation
&%‘-’YB-H\% ﬁ:ﬁ)r éwrﬂﬁﬁast ngipeaoCh& ba%r né‘a:cgbﬂgdstér?l’rjrg size has

yrove tabovieven (Joper Qéemﬁed:hmhaﬁnelmeSGObe Qiedl@dau'ﬁhe cache is
cache storing size gr own above an quer

ﬂrlﬁq:tyreéjn@snﬁs{aygée@t% 8o0)ThiirRgE Heesceiose iy te@iftéﬂ tQEOUQh an
xard E%r G ofdf %o Q)%ﬁmlze Pk d&? uBRRAAPRAalRsy 87 battition Valuation

an exanple, Tn or to~optimze menory usag
ﬁnmtmn (&mmxaehiﬁlngasearcmmamhgahe cuarreatig sioved (sslzm)rlterla

or o er P e ROHES Boiitae sePEapthdBBobioRh fie e feteined to
5aittidiaes. CAl éthbatedehriva®dlity VafiRl iof duceksdfaiy '@ettlng a cheaper

conputed probability value of successfully getting
spldsgedutionp(in ta- Earlget Ddnveisns dhe arges@it Bolsion)$s tahteched to each

Apte EP ot ByhoRo bl aoe BRI AL BRI 1 PG IEnSP I the tree.

ﬁeft’r?és?h@sawbddiédtdrﬁ@rlod Tanhaéttétﬁhe’@isae a@‘ilﬁgﬂ |§rr1dllefl-léNEe in this
and attached probability is nul

exampleeobf lavewdiwee of seliberigpip; tth%rflr$tetaysr ohsfélrmlna@cr is the
LGNy BIe0hT NBHEZPA critgribih this layer thus involves a country pair, e.g.:
France and Canada (FR, CA) and France and United States (FR, US). This
latter node (361) is a leaf node from which no further search can be performed
so that, if reached, split criterion cannot be further refined (and/or need not to be
further refined because the attached computed probability is already high, e.g.:
0.8, as shown in this example). On the contrary, the other node of the country
layer (362) allows refining the split criterion down to the city layer (370) and
possibly down to the carrier (380) and flight levels (390). The nodes contain,
respectively, couples of countries, cities, carriers and flights from where splitting
can be done each with an associated probability value. In the general case,
there is anything from zero to N nodes per layer while the cache is updated
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country (360). Node split criterion in this layer thus
i nvol ves a country pair, e.g.: France and Canada (FR

w@2)ooasmstr ance and United States (FR, US). ThPGI/ERP100&061249

node (361 ) is a |leaf node frgm which no further
search can be perforned so that, if reached, split

R sprartreP i ertsa i At M G808, S BB contans

Bﬁl‘ytlﬁ@'rbéttr)’odes(:«)@ﬂ)eady high, e.g.: 0.8, as shown in
hi's exanple). On’the contrary, the other node of the

count rgt i$ wpeth M@Eng beteothat it critenigntdair apd probability value held

r | t ﬁ]gggnq r%,ol%t pq?cgg%tsyf%{h dXﬁ | @%Eﬂ?%@)g‘%g@ é@@?pg%@g child

ﬁ@@@(%)CE@béc@Iy,fﬂﬁmQ@ ispel YriterRUplesSe@thuabines, tree of split
cities, carriers and flights fromwhere splitting can

piteignaushalsoniaas Eﬁmlrﬁ%@@ﬁﬁ s dropylilyi Yalvg ofathgesplit criterion.
ﬁ%ﬁcget'ﬂ%rﬁkbgﬁlﬁﬁf V%él '&méﬂﬁ&d& |§gal\];vég%nea§§§r20tt5§q%l (;[Pn the one

es’ per ayer Retache s
dbhéts @fseht aoeacas tinis da%ﬂbé)seéMenthmlwemdlaeﬂ FIthe3. Moreover,

t | t.h t
%ﬂh’lgﬂﬁ‘é ﬁgllag"s’@;?gp Htsgfc (p)?cgfﬁgro&%épt,eng&%e %ggmqr@@t}nodes It
e LT e R R LA B ﬁ?ﬁ’ﬁﬁtﬁﬁﬁﬂf‘%@ﬁ%wgﬁ) fo keep
Bspe contents cafsisteny Bgpedally; iwken @ mpdsesr updatgddibveomputed
BrbeBHsaerpTey ST shofiichep 8 @it gt o RTdBRcaodes those

[d@r BFreRFhblded.y val ue of a child node is al ways | arger
or equal to the one of its parent node as this can be

seen i hraehéeayeanpiee typficailyresent bradlolayers ohitharteee, as in the

BRARPICR B 3aeiiat sBhrdes B hof 881 GEHE G Bel Gilcteg down
t&meqawbela"y%r nteenmrecrﬁ%rﬁtuavéll @anilé 3éa<§})|ng @ |5@@n>frp@@l§abmty higher
contents consi stent EECIa I when a node i s

theiaa atyentorebakiliydbreshershiafenre t)as Sireis ia dgafollewing.

Ihl gherp}c[b%lg”& ﬂ%eﬁlitgéhéc? $o HUchdh& né)%%ﬁﬁtl gotﬁg ratio, between
atter are re ree | eaves are

two aldmbergerBermdminatort ok ehe aztionist the mx:mrmireobftmﬁlsﬁnode split

iSRS st A Bigred By di e”gént?ertteedaeuvp@ ctgkeg GBI AR Feoutout
TABCRL R eflenl BABh gl e b zRophsin i i 2
flelerminiasg.that the corresponding partition indeed allows to deliver the
cheapest multi-ticket travel solution. The information is retrofitted by the fare
engine to the ticket splitter so that successful nodes are frequently updated with
increasing probability values. If the corresponding node does not exist, it is
created. Its initial values are inherited from its parent node. On the contrary,
unsuccessful nodes see their probability values decreasing (since their
denominators are growing faster) and will be eventually removed by the
maintenance function (310). Maintenance function also keeps track of the
memory size used by the ticket splitter. When a critical size is reached leaves
whose probability values are too close to the ones of their parent nodes are
removed first because they do not significantly contribute to increase the

searched probability values.



10

15

20

25

30

Probability value attached to each node is actually
the rati o between two nunbers. Denom nator of the

WO 2000037081 t he nunber of times node split critePCDRP1088/061249

actual ly used by ticket splitfger to deliver a ticket
partition in output. The numerator is incremented each

t t f h FIG 2 det .
that t REIQBRE S AoiBies EXpeils b ofubs B e BT FIG. 3 is
dedd venist Berfpeagsdigdral 4 'trat\ﬁefé?eﬁeqhbéb/%r §CrbHﬁd-anp fFHBﬁ NICE,

information i1s retrofitted by the fare engine to
traricet tosMONTBEAS 0 Ganadas dbeekvet aitiea dafesneiedelow referred to by

T HEPA BBl N, PR ASRoBRET Bl bees' MSBectively,
RICERbad - YMOSs A aorﬁmaituomathrtﬁ@hapmlsi(mTA Q;ﬂ?/fdb@@ PIAR) is the first
parent node. the contrary, unsuccessful nodes see

ttfh@r qn B\eoibré?mdﬂdtﬂﬁt vhfliges C@%@@@@Sr@&kumaﬁ iUt to the partition
GARSIR A G4BT BN A B Bhlodle W e oot

Mai nt enam-fArrgzﬁth AbGR - *mQPSIIVFQ" e PARDEFITRIREY

size used by the ticket splitter. Wien a critical size

Whefe AFhHas drfdameﬁrx)eﬁwéa‘llg’rﬁt@@éérhtew reghatdiven ®yt Ap-France and
close to the ones of their parent nodes are renoved

f\irr@,@na%éﬁh@@ theetprer flight courlas thalman he valnakadaee to

t F
PR Pt D8 Z5S0GTP RLRRES Bt DipeckBst SRl e sibgl &t pountry
| $ay@e(560)TWhereettmmh§noonaucdergsn@dé rTeheeémeotedmede iif ¢is case
a round-tri‘g from NLCE, France to

TM@%‘M%.('E dRaf& ﬁ@n)ethlad&ﬁsr%@feﬁwéa h%ﬂ%”ﬂ%eﬂ%" probability.
L EbEatba\an e i )56gtle (5386Ha1P T bk cosan
PARItSEs flsé@rder.ty code: PAR) is rhe first itemon the
CouTE AR AGO0DIGR VAR oh thaatigke (BS0gRdested country
t
N@- i';goc:‘iﬂr Cgil;r_??% |ﬂ6eé@%hrf& @gﬂ%ﬂﬁ% éér'i bﬁ%éAH’éﬂ Erdb%blllty value
NOE OvhdPepthrseaxching q&@xe(kreer@rf hoyaver synsesskily proceed,; first at

| ARSI ol ohere RRSTaR oS Ip ARTER YIREPAR)%s foung

Couitpl &n (@B dd , préERBility) valge Gl 016 e ehert a@cbﬂ*@ugﬁer{ (%i‘)) where
search stops at _country Iade I'(}}3360 where there
O

nexeasteg nestee (AGhACxigcrse avifhan rﬁtEaCBsgeorobablllty value of
0.3. It is this latter value that is eventually retained for the corresponding flight

couple, i.e.: (AC001, AC002).

—Couple (AC002, AF002) is valuated at 0 too since expected country layer
node, i.e.: (CA-FR, FR-FR) is not referenced either. As above, this case is
discarded since value is below Pmin.

Hence, as a result of the three above searches, two recommended partitions

are valuated for this first flight connection:

—<the reference no-partition case (NCE-PAR-YMQ-YMQ-PAR-NCE) whose
value is setto 1.

—«the split partition corresponding to flight couple (AC001, AC002) resulting in
two one-way tickets: (NCE-PAR-YMQ) and (YMQ-PAR-NCE), value of which
is set to 0.3 as explained above.
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woul d be (FR-FR, FR-CA) that does not exist, hence the
nul | probability. Because value is less than Pmn (a

w@omposwel val ue greater than 0 and | ess t han 1yCT/EP1088/061249

di scarded. - Couple (ACO01 , AC002) is valuated at 0.3
because the expected country | ayer (FR—CA CA-FR) is

Sl b RGP Rt s
&Meiﬁéﬂ‘uubbyccmrfé%ﬁsﬁs thtd L@‘h P’hmeeaﬁdwEV\PWRkBE@ (IATA city

wher e eerct ed node (PAR- is found wt
epdeitN¥e eaf@hwaabi I | ty vaI ue of 0. 1 5 t hen at

carrier e_r q(Q38$‘3 wher e expected node %AC, AC) is
aicgoA’fOQb FW\ ItrlNY4t -6 GEH e AMRAoBMBACT QA NV tAKE9% T PAR- 47002 - NCE
Then e Biht SurlirPa BRI oES Dl o | €.} (ACOOL
A¥igle (AF6OHPAE0SMR0¢aIL4ER0L) 0. B%é’c%'u%étt(ﬁ‘éb §éat‘éht &Bps at leaf

since expect ed country layer node, i.e
FIROHR)(FRSFRoFeréSEOecmﬁdr}elﬂwalef%OAs above, th| s case

|
<Hiie TAEBHL" A1) T, 96 Zed AL RUahEs sk BRG sruftiniiaver node

IOQIFRLU;ISOUS @A?cd@h@tdiee@uﬁ@f this first flight

connection: - the reference no- partltl on case

t NoEPA RS YRO1PRRISNEEaiRtb gk Ovigr diee isgmgereaseny country layer

| a ng to flight couple
(ﬁéﬂ%@bstg%og‘f) US@ %@éu %‘vvo one-way tickets:
(—U&rpﬂ:é!\ﬁkdm A@dQEVNQIéd\RaIN@Féd av@logeanse ehpettet cosatry layer
ai.ned above. The second exenplary item on

tﬁ@dﬁr(gf?\\s%f%gﬂs{ -ER) 6ANPPS Qﬁ]fou@grﬁim1 ons (322) includes

CERBR (805088 AR R IRB0:8 it CAAER oo e

- AGtleqUSB- FRL\/QRH?Mpof eﬁllntf)ﬁlaym{@t s ACDBnotidiARhAfOB2t tree nodes

NCE Then, fi h | yal ed; -
Cate D (Suasse, acrs WER) FRTERT 4 Toged dbg,aame as node
t (ER-FRAFRIUSS Qﬁ@mtn FRaf3 (@9, (FR-FR FRUS) of

country | ayer

The three flight couples valuated at O are discarded since they are less than

Pmin. Two valid split points are left corresponding to flight couples (AF001,

AC091) and (AC092, AF002) both with a connection in PARIS. This gives the

following five recommended partitions and values:

—+ The reference no-partition case (NCE-PAR-NYC-YMQ-YMQ-NYC-PAR-NCE)
whose value is set to 1; and following single and 2-split partitions:

—+ (NCE-PAR)(PAR-NYC-YMQ-YMQ-NYC-PAR-NCE) value = 0.8

—+ (NCE-PAR-NYC-YMQ-YMQ-NYC-PAR)(PAR-NCE) value = 0.8

—+ (NCE-PAR)(PAR-NYC-YMQ-YMQ-NYC-PAR)(PAR-NCE) value = 0.64 (0.8x0.8)

—+ (NCE-PAR-NCE)(PAR-NYC-YMQ-YMQ-NYC-PAR) value = 0.64 (0.8x0.8)

In the general case, value of a n-split partition is the product of the individual

split values.

Valuation of the partitions as in the above example is thus achieved by
the corresponding function (320) on the basis of the split criteria currently
contained in the cache from the provided list of flight connections (322). The
recommended ticket partitions are further filtered by the partition selection
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- Couple (AC091 , AC1 0 1) is valuated at O since
expected country |ayer node (FR-US, US-CA) cannot be

wo euna37081 Coupl e (ACL 0 1, ACLl 02) is val uat edPet/EP200£061249

the same reason: country |ayef, node (US-CA, CA-LUS)
cannot be found. - Couple (ACL 02, AC092) is also

t{%&?at ?9@%} w% ?Er%amyé\?esg)égﬁﬁ Hg r‘?@?/rr}%rpyprlog%ﬁlup&o success too low

bé\%@82theﬁF998r)nuds$oﬁfﬁthﬁieeda@ eﬁgfhebeH@Héé br 88rtégafisthof flight
stops at |l eaf node (US-FR, FR-FR) of country |ayer.

conreciions it réedmagended Rattiions é’e27r)o@:a4,rs bardeliveted, e.g., to the
ri e . (JS- F :ER) is indeed the sane
f?rd;%%%?ﬂ#ﬁ %’r‘-@'”%&g@@) G TG 'S (361 ) . The
three il ittBt casyploestheal asdved ddtailedr éxdinpleartdgd seitegelist of
they are less than Pmn. Two valid split points are

regomregpeed partiions is Eﬁ‘lﬁlasgﬁﬁ?ﬂo\déupl es (AFO01 , AC091 )
nd ( ACO9 AFOO0 t ARl S
e’ givdtermacitiler dot e Frpvies SREATIOMERP i Relo R ons

an | ue part ition case
(N%é)-/ NYCl %WWB%& ) whose value is set

; I tit -
L e A T T AP
(%R- NYE] YWER:- MR-NYE- AR ARAB-NCELP XRLIEET O. 8 -
- PAR)|(PAR-NYC- YM Q YM @ NYC- PAR) (PAR- NCE) val ue =
(0(@) 8)(9) XNEE-PASHHARNNGE) PRy MENYE-PAR-NCE)
NYC- PAR) value = 0.64 (0.8x0.8) In the general
e(0.8pl | 8) o{NEEPAR)(RARNYCHYMA-YHQ-MNY QrPRRINC

i ndi i dual split values. Valuation of the
Par t(06dond2h (NﬁEt RARAGAR-NXGNEVIQ- Y BIQ-NYLC-EARERAR-NGE)
COrre functlongg 20“)|1 on the basis of the
||(9-6ér)|t(§)i PéﬁrNQEd RiIMEE-YMQNECGRBARE rom

b a4 (NRE PR MDY EREPER MR *F11 tered by
the partition selectionfunction (325) which renoves
partitFmns4 Bééﬁtrﬂﬁs&h@rs@é}isbd)ﬁfth@fméthédEfélsvélgétllﬁgJWeb@érﬂfl@ns

their subm ssion to the fare engi ne. Hence, a ed

li st of hetickat splitter from the tree of split criteria (350) shown in FIG. 3
performs valuation of the partitions for each item (400) of the list of flight
connections (202) provided in input by the front-end part of a low fare search
application as discussed in FIG. 2. All items of the list are successively gone
through (402). A standard flight search engine (201) of the kind shown in FIG. 2,
can easily deliver a list of flight connections comprised of several thousand
items for a single travel request (up to 75 combinations of connections,

schedules, classes, etc., are possibly considered in each direction which, when

combined, give 75x75 5625 combinations). Up to several hundreds of
thousands of combinations may have to be considered in the worst case.

The purpose of the valuation is to attribute to the recommended
partitions a probability value of successfully getting a cheaper split-solution than
the single-ticket solution. Hence, the single-ticket partition is always added to
the list of recommended partitions as a reference with a probability value of 1

(410). Organized as a tree of split criteria to speed up searches, the partition
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connections wth recommended partitions (327) can be
delivered, e.g., to the lowfare search engi ne (205)

webhwes3iosrt FIG 2 . In the case of the above depi/ERITH08/061249

exanple the sorted list of r nmrended partitions is
thus as follows: FIG 4 describes the steps of the
r val uat artitions. The ticket
Ghpfon, el 1R U ot "8 PIaceds; perey (86, numie of fight

tbniddons. 'PﬁéEQFr@ﬁt Nlﬁhﬂééupﬂ@ fdhm Wherdarddliit bPpartiieh of the ticket
each 1tem (400 [1st of flight connections

(s2attgmpteasl isdgsed rﬁori apanching theetreedd20pndxgraptesodf Bighbwouples

pBRi BrhE st 5Bl AR AT Cafhbainm of i soppies are
xisduptidaldiriet (gmz) SPRecHedirseséaeh of If pbswblsi patitions (430)

shown in FIG 2, can easily deliver a list of flight
enisletin erplasthepall Bessilble sAY paitions duSHER ai Wayrthatdyhen a flight

ébuﬁec hoRYlit- 5@8”&558 648n 1 Sgrébﬁgﬂg} \%Eé‘?@“fso&fd g 9e less than

i ons, edul , clas are
thenshrésheld valuea®midi (4)) Qnevﬂsuptdmatmhels stmmledednd next split

Hopitoe s mpiRS RS EPobURGF e b FN AR e (450) to allow
BOASLARY Bfb bTrbIBoMRIGH prEBaSI Thfugylr pOSE of the
uat nisto

ttr e to the recomended
parti tFomexmpteobbfmulmobmseahtwe fhgh@arcees@imderysdgteete ace three

h | t h
Baralsfon minles frt HeBR sl Potiides pihsselvel Tewnsggse o 1,
2R3 tthdhené 'd%btfpf rst SEQIEHEBHBErtRiBhE 'etxbﬂi?és &%e Jplit possibilities
reference with a probability value of 1 (41 0).

u@aﬁo&@dln@@rdet r1eé| 2of128pl 312,23t £.9.0valpeaaf spht at position 2

RBlER B HATOBRIR R R 8ol 4 WHC ol BEHRERE o next

iR positionns théd gIB0)eaany ie 1&ftom Wnere a split or

partition of the ticket is atte I's used
sear chi Agn.t Rartitioas PWE@P'““&&%@I é@'uéfeq‘ Ifro@htthéo@%@‘é% retrieved

BRREE 8 o SEP 9AE ol B  fldty e e

the22pr efuek toldhe Fdéﬂrieslt tmeahcﬂdj I%rfnlralake pamj@ldbtcﬁthe output list of

rtitions 430 ts_ i al |
E‘?ﬂoi”ﬂm%‘%‘?q fRﬁ{B ions 2%3@) E WH np@b@B?@mva'ue is below
?é’ﬁcﬁd I EGFrelﬁtptlré% é%’rlcﬁ is @ déé 98 132l tf@ﬁ%a&blsééé’ends when
val ue | ound to ess than t res d val ue

ainflight £00nhectidns lrays been itred (483Gt ttpsmbrttndomthaim split points
generate 2"-1 partitions.
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position is attenpted (460). Probability value is
tenporarily stored (450) to allow evaluating the

wo@@pablospartiti on probability val ues. For exap@i/EP200$/061249

four consecutive flights are gonsidered there are
three possible flight couples and three split
positions successively referenced, e.g.: 1, 2 and 3 .
Then, YWHATERICLAIMED ISearch for partitions explores
the split possibilities in the follow ng order: 1, 12,

23, 13, 2, 23, . It, e qg.. value of splj
i gﬂt%@\?”ﬁeﬂérqv&ﬁé?aﬁ?a@o %@Odé\“ﬁnﬁgcﬁttm%@m {faygtigpportunities
I r ithe Xt I
harbictizel h (8Pt PRIRRS! F1ERePODIEP 4o 10 doler AR FoRTa list of
ﬁugbbabnmectloems rrogided| maadbritramch fipbt adareh erging ¢2@1), the ticket
E%l&% abilities of flight couples. The partitions that

ré; F%ﬂ%{lﬂllty val ue | arger than or equal to t he

defined threshold Pm n are added t he out ,
r ec%r?ﬂ%%ﬁe@rﬁéf qtmgcﬁ{%t'c(‘?ﬁ@?rt't@&éHgﬁb}ﬂe'ﬂ%@?ﬁﬂ‘ from t%e provided

Pr opgbh fllbétngagh'&tlo%sb%é"(yaf i ?r}ﬂbgné hErsar ﬁ%ﬂbvé]g%% of split

sear ch Over al on process ends
al | cmﬂerlghnpdabedmema cash@aﬁi%be‘ém& ticket $@lB@).fot deteymining the

par braans AR steBApasty o8 Rofl 2 SicheBiRE ote gipbtaining o

seaggiit-ticRet sdigiéh; ai ned at providing travel
opportunities characterized in that it includes a

ti ckehogRd iibt %éle&:ﬁlé%q%ggg?r?@éé B8 thé Q)?flh?agt%di Sdarﬁ’gor‘[# tiithave a

connecti ons provi ront-end searc
engprobapBiy Valye tevual | ark eighepl thahes deﬁm&d dhreghold (Pmin), the

ngﬁgégfpﬁﬂp %%thaﬁﬁalgt{ﬂvt Iggk Sltg{?’fa [gl?l%sﬁ |o? me%ded partitions to

CONgeRick &M, fakdSe deh NNt (28NS further using a tree
of split criteria updated |n a cache (305) of the

theckley, eypiancing theootfering: phiravelgopprityriiies of testravel search tool

B ity oo 08, AR BTy Ro B Rsns o7

sel ecting (325) those of the valuated partitions that

havee @npenb@d)itﬁak/éysembhleo@qﬁailaum 1 wrghein thbareeaof spllt crlterla is
defined threshol d t he selectlnggneans furth

leRivi e 3i§d A3d8) Pé‘d’f(f’lq ??S'éfOfr@%YﬁPnté@ﬂf@& E\Z t(?ﬂ?bﬁéoqeé‘sed by a
global distribution system (GDS).

3. The enhanced travel search tool of claim 1 wherein the size of the tree of split
criteria is kept maintained (310) below a critical size by removing obsolete tree
nodes.

4. The enhanced travel search tool of claim 1 wherein the tree of split criteria is
a hierarchical layered tree of nodes (350) each holding a split criterion with an
associated probability value of obtaining a split-ticket solution (362).

5. The enhanced travel search tool of claim 4 wherein searching the hierarchical

layered tree of nodes ends at first found leaf node (361).
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a back-end fare search engi ne (205); thereby,
enhancing the offering of travel opportunities of the

wo ea@v®b7osear ch tool by automatically includi ngPCT/EP2008/061249
multi-ticket travel solutions;z2 . The enhanced travel
search tool of claim1 wherein the tree of split

By € abfaned FRve Ao b el SLai) i B peaioBing BRtTgarchical

RYeFIMreEdPhodds -ent3eatqitaRCEsHd fFaemai@iid Robl®@¥an®e found in
cllaim1 wherein the size of the tree of split criteria

asloeplayemi nt ai ned (31 0) below a critical size by
renovi ng obsolete tree nodes. 4 . The enhanced travel
e h f.clai ej e 4t [ j i,
Br e ehiioed e el apOr by oldf 4 PEESh fBbopbily velues

assdtidtet doneansdds birec Uptigtedofiomi inforamatapstiofitted (207) by the
robability value of obtaining a split-ticket solution
Ee@kzpndéar.e saasClkBAGINE€ed travel search tool of claim4

wherein searching the hierarchical |ayered tree of

BOGHRE HMAPCaY tfdv’é?%eé%%o' 6gfﬁlai}ﬁdﬁw@1§ﬁa1t\l;ﬂ)the ®ieratdHical layered

enhanced travel search too aim erein
vearafhnodes relides ar rloit cwldel 36 efdornr wheref ah cxbescleesd start and

BseBh 5 Ao RE R NG oR B G £ 4B Bty coupe
fihe@j),r% tiyesn SN 3O PERBapPEbiI¥ (380 AFIRPE icéh?lgd(BQO).

e nodes are updated frominformation retrofit

207) by the back-end fare search engine. 8 . The .
nhameérd fardgtesnining andolalwating tickatparkiéens flopma list of flight
' chi e f ' : :
BhFictiRs i, hae Mo 1alER IS B HEAES Fabfidolding @ sl
sieribn it eniassokiayed probabilitgeatd ot dhiaghiog at sstittiskéeissolution,
of a country couple (360), a city couple (370), a
B8 MEEIOCGRIBPESINg 81T caRk Itg Pf t&ﬁt“SEQD@QEt ¢aypctions (322):
met hod for determ ni ng{_ and valuating ticket partitions
f r ovi@laatingt albf tigket gparttionae £32n gearemtedoffom the list of flight

hi e Iy I e - egch di.ng -

ot PAEONERS, LAY b L a08o SPED s by Ogfemining e
of phititions;rend) atpibuting ipr&isdbikg|ualuemnto theepartitidreglon the basis of
conprising, for each itemaof the list of flight

conReee cepientssipine hierarchical layered tree of nodes (305);

selecting (325) those of the valuated partitions that have a probability value
equal or higher than a defined threshold (Pmin), the selecting step further
including the step of: providing a sorted list of recommended ticket partitions
(327).

10. The method of claim 9 wherein the recommended list of ticket partitions
starts with a reference single-ticket partition whose probability value is set to 1
(410);

11. The method of claim 9 wherein the step of valuating all ticket partitions is
accomplished by depth searching the hierarchical layered tree of nodes for
each flight couple (420, 430) and for each item of the list of flight connections
(470, 480).



valuating all ticket partitions (320) generated from
the list of flight connections, the valuating step
WO pbsfiosy t he steps of: determ ning the partiPCDRB2008/061249
and, attributing probability qalues to the partitions
on the basis of node contents in the hierarchica

B2 ThEImalEn BLePrD D RERe GRS SeeRNREN MgoURIGH lavered

fE5Yf nBLesiig Wﬁérr&ﬁ@ﬂ eacPair8edolobasmifolslué 5’60\/89 thahhBle defined
sel ecting step further including the 'step of

hreshald igyfaunddA#@ddT@)st of recomended ticket
partitions (327). 10 . The nethod of claim9 wherein

13° g SEREBESAR R Woohbb KRB ) BRIl siorae
mrRddilem ) eom@hsing dorhplted)readdble Tiurlericzng fof causing &t Ieast one

wherein the step of valuating all ticket partitions
ERPBHIAN 1) By OcpREtd theameriasy f@mgetﬁrg}irgpgha%waluatlng ticket

cou Ie 420,
R oRE gop SRR o Of v pU 2 B |
connections (470, 480).12 . The nethod of clain110
wherei n depth searching the hierarchical |ayered tree
of nodes is interrupted each tinme a probability val ue
| ower than the defined threshold is found (440, 470).
13 . A conputer program product stored on a conputer
readabl e storage nmedi um conprising conputer readabl e
code neans for causing at |east one conputer (240) to
operate the nethod for determ ning and val uati ng
ticket partitions according to any one of the clains 9
or 12 .



