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WO 2007/ 110330PCT/ EP2007/ 052467 1 5 10 15" Systens and
nmet hod of managi ng an inventory of service resources”

invention relates to the nan?genent of inventories of
peri shabl e goods and service resources. BACKGROUND OF
THE I NVENTI ON | nventory managenent of extrenely

peri shabl e goods or resources of 25 service
industries that are, at one nonent, lost if not sold,
such as airplane seats or hotel roons, and their

al l ocation anong a variety of custoners is often
referred to as revenue managenent or yield

managenent . The techni ques of yield managenent
are relatively new. They have been devel oped first by
sone airline conpanies in an attenpt to increase
their 30 revenues in an extrenely conpetitive

busi ness after deregulation occurred in the 80's.
Hotel and car rental industries have soon foll owed.
On the subject of yield managenent, anbng nunerous
publications, one may for exanple refer to a paper by
S. Netessine and R Shunsky (2002), "Introduction to
the Theory and Practice of Yield Managenent" | NFORMVS
Transacti ons on Education, Vol. 353, No. 1. WO

2007/ 110330PCT/ EP2007/ 052467 2 : Revenue
managenent has since received a considerable
attention wth the prine, if not unique, objective of
i ncr 98?$t@ﬁ1§ampiﬂe¢|ﬁqd eV eiamRginghars invaatdt 'of BeRe& resources”
acconplished in trying to mnimze, or just ignoring,
at booking time, customer requests that are not

al ways directly convertible into a revenue 5

i ncrease. On the viewpoint of the supplier of service
resources this woul d uselessly conplicate the booking
process w thout any imedi ate benefit.

Nevert hel es sol utions have been proposed to inbed

cust535¥Qﬁgéﬂlﬂéﬂﬁﬁgglgaﬂly in the reservation

proc : t; e [ QNS .

Copr o BT v g oS 19 he AL BHea Mot IrvBfitdries of
perishaiplegootld drur seaximepkesould8spat ent appl i cati on

0082878 published on June 27, 2002 and entitled

" Al r BAGKGRSUNBtOPTHY SNYENTH@N supports guar ant eed

reservations for a preferred categ%rg of seating”

descVsEdory anagement ghextiRmaly pEriabahlerggadsdor resources of
seRACSCHRIEHAs 3L 4RT AloRPHSMENL 18&: if Hot $oid Sfk€as airpiane
Wt {I C ??IUS

attributing a tenporary seat un eck 1n
septsegreotehigantte gyusiielr dlidcatiof anearssa garioty of aassmegels often
L0 ég a seat, wWithin its guaranteed preferred _
releHEa 0 TEYCRE MAFICHAT! 46 Y1918 ANACETISEKi ng per i od
or  Utthe! te%hﬁf%@@fd)fngféldj%%é’éeﬁl@%ﬁf‘é’?@l%ﬁyﬁg Ra¥! ffley have

to reassign nore and nore seats when boo s are
beenciayakiped firatiby Isetie ainlinatempanidsosean atiempe fo increase their

oS TERR IR cbieREa e CORBHRITAR PHSRARR: e R Rapepurred i
the 80%Elotélrid 68 RGthMBdUSIrRafavROSodiF RllloWed) Ol 18abject of

_how the el ements of the custoner requests are define
viehmanggemens aaag sgmsyous pablicriensdope ousfor example refer to

icDl . ' e nvi ronnent .

@ RERIBLS Notb b Bl R SRR CI20BRE, AEERAREN they Theory
and ¢uhdtiidd of YieloviMdnddeenant! IRFDRMS EMuBs&EASIFE Frucation, Vol.

t echni ques | argely adopted by nost travel service
3’Hpo@iders. Techni ques that are further discussed with

the 25 follow ng description of the invention and

whi ch include overbooki ng, market segnentation with

booking limts and network optim zati on.
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Hence, it is the main object of the present invention
to conpletely fulfill the requirenent of being able

wo d7aespt nost, if not all, of the custoner pEQRHHS052467

at booking time, be they vagge (e.g., a double room

in a hotel) or very precise 30 (e.g., a double room

Wi t h Revatrie viapagement Ba® lsirt@) recelviedea tetsidarante biiention with

p033|b|I|t of maxim zing the revenue w thdrawn _of an
therprime.of 90%‘“'9@91 abigsiie @felnvrq,aesln%gwlt%gevwﬁThls has often

a d
bl BeBhplisiar i Bind PIAIRZETHE jugt BnbhAE at booklt time,
cmhene“equestsem aned no&raiheys 3d|aedtlgrraombrableamtb Oa revenue
n froma central reservati on system g [

lying all .
'”ﬁﬁﬁ’éﬁn bR WCWRAI e Tie SUBRIFT GbSEVIES. respiifcencihis would

f
URREH] Somplci 8 LB0ANG AL APRTNSN AVOTRNEARN penelt
t he Mevarfhmlessgasvlutichenhave t beef opraptised descmqudloustomer

reprEREBlE Y Ty MEaBroaTIRGIN AosHP RGeS et b et customer
e)éggg:ﬁa"tm%&hmﬁblh%cﬁh ProntSMYAIRE filal Tdtie EONNEDT hidMimizing revenue.

ording to a first aspect of the gresent i nvention,

Farrexample, plSopatesd a@ph@@tmuoawmag lisheghon rvest 3#,,2002 and

oAU SOOI S R R FebBiors for o

prefetrer] categofy 6f sé&tirig? dubRFiBes & et sRydasMiedifg a preferred
resources; dividing said inventory of service
catw&fe%eatweoatab jpgutineg: Bhisdp ‘Q"tbrﬂtfrl’%ltlﬁﬁsﬁ gemporary
t
o 8 B 0, ) 98B pssrcer
a seahwithdn, utsegularame@u @xeﬂen@dveategbq;ebf seating,sdugng the whole

sour ces sharl riteri values creating a .
bo&iméhp?'??/d &f ”@F' %%{; dajengt § %F)Qﬁses’aﬁ kaving 5 reassign
mSlleeéfTﬁ‘hﬁJr §\ébf§3w 'b%@ﬁ%g@sal dﬁérbﬁélhgrbn\ﬁaéq&k' LiR date is closer.

conmmon,; feri ng r1or sa p urarity o el enent

Henag, $a$mbrrsleuh|rae|mgy b apheupaly Impactanhwllhlonghajatent appilcatlon
net a- %ES of s

ShASo AR GBRE SUEIcD. 6 S o eig s GUECe Eeides not really

te@éhésahb\ﬁrnh@felﬁrh@\vlﬁésof the custOffRT8L08stsard &-ﬁ%ﬂdand could be
ha@HEaght of the present invention, there is provided

byt reay @utginatesk firagessy suseepithle biwkungin raammputerlzed

en%E? % trlﬁ e:ﬁg%?SP%tf b? gﬁ%l}éq nsgé%p ?Sg?g_fagcha%ﬁw this could fit in

wummt@mema@b@nuérméﬁégmaaglte@wma@es. Naeiho iadopted by most
said travel service_resources; and neans adapted fo

traygl rSANMIge o BrO\AdRN. sTeghrigues dhabt ared fudherefdisrassed with the

fololing; deSieaBRATI. e, SRR, P BRI Mol b ReoBking, martet

segymenddtiorewitin boekingdintiteeakd netveyrktaptininatiat.t ri buti ng
said trave| .resources . to said custoners
Accor'{ﬁ”ﬁﬁ ttds &g maiy Oc%‘i?éé? the nrﬁi_erﬁr'@éeémon. tRveareplgkely fulfil
r
R O R 9Bl HeB Bt ook A i, &1 ¥ pigtamer roquests
at baokr;ngrtgneube daahvagep (ef.,tadooblehmdnl é@f arteatel) orivieey precise
flrst as Accqrdin toafourtha ct_of. .
(e.8he 3o PRI oM. ilTb Ao gRE WS PBRUTARHTY BBlfp AGRINIng the
poBSIBBIRAGT PRBGHEAING tRE §evaiLa uﬁmapawﬁ loff S fiakintorgt 6!* ﬁé\@shabie
medi um conprising conputer readabl e code neans
sepdess iregpuices dasselloliiee botgl noems or aiiglans: seats. néhidmnally the

Ry A N A P

managi ng an inventory of service resources offered
for sale by a service provider is described. A
plurality of criterions to characterize the service
resources is first defined. The inventory of service
resources is then divided, on the basis of the
criterions, into a plurality of elements. Each



A gl obal travel processing systemfor booking travel
service resources offered for sale by a travel
service provider to custonmers is also described. 15
System conpri ses a nechani sm for npanaging the
inventory of travel service resources, a revenue
managenent system for maxi m zi ng revenue w t hdrawn
fromthe sale of said travel} resources and a check-in
system for attributin he travel resources Eo_
autnaied Fres o THE PRV AE vji TEETALON ST EPRAR S ABA¢TR GeVenue
mah enhﬁﬂk LNng revenue nmanagenent techni ques,
I ncl udi ng: neans for 20 defining sub-products wthin
t heFirthee mbmcgs sraturesaons advasges ek thenprgegt fipeniden piilh pecome
ap aren?:(e{he e YANLP ki!h@ At L{E%ﬁ%§%&18{at1§l?hf HRFRARHKE ngscrlptlon in
H doheans set rices to any it
refwvetidei to tltdm:c@mpz&nhrgr@ra\mfngii rlmsehten@slcthatcaas aflditbnad a@hgmtages be
the s %ih rroducts. Means are triggered through
incprporap %ﬁs recei ved fromthe revenue managenent
SySSBMMﬁﬁﬁ’RDETPMI?ﬂON\I OF THE DRAWNGS FIG 1

depi cts an exenplary i nventgﬁ% of |te of fere ﬂ¥ﬁor hod of
sal 8oB¥HaATC RS ASREFEtfEht B “‘g}’P’E‘RfB’s € IS PERRTS method o
maﬂ&?] 2n hnve ﬁ‘tﬂ%@pé erVib& WisOred NGFFABOYE aRVISNA rVice pWRider, said
: f%llOSBOP / EP2007/ 052467 5 FIG 4 is an exenpl ary
method entprisingf defioing] 2 plotity shoikmy st BREeiteyrvice resources;
I
d1v146%ga§aé% inggntgr)fr) (éféa&l{fj\ngf? e%o&%@sui?toaéf %Hr@ﬂ% o'f}:ir?:ﬁ%n@r dn tlge basis of
said $R0)lity tdfemiterfa, @adhoelkinegf aolm]:&rsngl :ﬂrre)n:ﬂus(%@l))set of sald service
FIG 5 further describes w.the availabilities cterion
res S0 At 8 G AR M bR ZPuitesh St e

 valBesPORKiiMPa iplirditdo® YRoupk bGrefating thosk|od\whidhidrients having at least |
sunmmari zi ng the operatjons to be erforned??f[er e%@@,gﬂd

onch glkTIeRy VRS &n o rotfepng for selreatd. Pleradly of glegicnls
i
plu?a\f@ bgglohlsst xncpéorﬁ,&l&ﬁg i gg{a@g UPSiOURInerhs Smlng iforfRY by the
.ume]x aﬁgllmst tvovovariapriiadgtonps dsaidmduralidHf €PUpd over a
er|o

a f.{\g)co (? ﬁ% ﬁgg%etﬁg‘?% t?ig g)re%E?tSngenQB E%F rngez farg‘vldgd h%lobal
traved @ﬁic&ss&lg&lylstﬁim flot bocﬂﬁng)trarel sermigk t"esodlays piferedthr salefly@, travel

10 shogf a system i npl ementing. an |nventor gﬂgph%%a%n the
sertis ZBIVARS R0 Uit PGP O - PROUNGER ffehaZi

inveMStyedN saRl BARF kerliBe $46LRER; afd Eﬂe@ﬂﬁhda@ﬁd&“&f MrGfng out each step
provi der and custoners and/ or travel agents. FIG 11

. of Ql'llevéseﬂf‘lﬁlr anelelinshrip| g WPt RERFCENE | KVENE omgagempRte pistem for
mag"ﬂﬁmn ﬂﬁfi’é@fihérgwh Mo % eVMftsQldEiraR@lVI%ﬁHﬂ@ceW&ﬂe@@rnﬁystem

syst e enent1 ng over booki ng, market segnentati on,
:mrbnﬂMngshﬁnmwdlcﬂmoﬁhew%wtvéﬁm@ﬂﬁanagenent practi ces.

FI 12.1s.a re de . . .
" R oA AL IER LA Ol igacta . i
parfidda(gn ianshiey blﬂircﬁﬂhjﬁfl ((olrﬁﬁﬁi)ngtrﬁéﬁne addpted fot cmtyimg eut each step
ver hoaqkj 14 depi cts exanpl es of product
Ofﬁ gP g%§UBﬂW6@ﬁE?$?$4ZO) tables to illustrate
bookidgdihk bt $-fourth aspdcof 1fhe OSiRbedt SnexasR| B8rcOfs provided a
product (1510) and subproduct (1520 t abl es to

corpmit¢r] prS LAY Rropicd sired 88 2 EEPALAr EPRdapisiarpen pRum, comprising
cor }n.?er rgédagl\é" cBSe gehal hetudis %{ 1eRdtione c%%&qo loAMERIhORethod of
he acconpanyil ng draw ngs ile the
mankescy anphwzmorym? berdies rasgencpd asrdglieebiodherbrst aspedt her
enbodi nents are possi ble, and changes nmay be nade to




WO 2007/ 110330PCT/ EP2007/ 052467 6 the enbodi nents
described without departing fromthe spirit and scope
of the invention. A technique of yield
managenent consists in partitioning an inventory of
itens offered for .sale. Fqor exanple, an inventory of
seats in the coach cabin o 5 a flight is further

partjt]j i G [ orrespondi n

G 1 2R, pE R T R, Mo ROVLFF PPl PR plBrea for
sale ey b Gereod ¢rodater dedesaitad. Us eturbily & GReBoal Bharacterize

the coach cabin in this exanple, even though all of

thet sprvisaJsepigees isfitst definad. Shadnvyandewy qf geadse spsources is then
. Vi . , SQ~... defli . capi o
oG AT E SR et o Sl O o 251 Bl
compisdra\ah paclisi@ sdbbéerofntheprsetvise negolidesnekarii® common
ach other in the coach cabin because their

..ea ]
critpeaR ?"@%‘?ﬁoﬁ?"\#{é‘ﬂ'@_ ‘P@fé’”ﬁﬁt‘ﬁh algorrenien ¥pyRsS aggregate those of
theS&bMidnts ciﬁ’é’teﬁav?-r @tﬁeb%ﬁﬁ@ &ﬁ(@iﬁ'&ﬁ \%il{é‘iﬁ"%l)h\'r{?&?v‘@roups and
- “practice by arrfineS who are di-Scounting part  of
eletrieats afewhat amyoffered . for shletbhyciet service groviget. Eamleyits belong
. and with restrictions applying such that being
"'Hﬁ?ﬁﬁﬁé?ﬁﬁﬂﬁﬁvéﬂ“&ﬁtwerbooking has been al so a conmon
pra QF A v, _ ;
" ab e X8 O GRS RIS FEEIB| 1 i
of abkwst dwiconvehiappingt groupscetd apmmiedandnose shomimgas eunigue

[ S ogccyrring.. Henc rovi ders of such service, .
corfhition, 8€ eleshents S 7 1argBst ComPINaiPN, GlogoupRae retained. A
r PfHES I; 6
CarRGRY T4 BB R0, BRCPINL 9| RRASE ol aso
- compuited from thee cappeitieat ¢oelamantsnA drakéngvdan bei dgne in an

umhe f reservatioq t ha ctual ly materialize
eterbi ) WA i, SRty Vitucd'8t oD Yol B ToeBroroups
contefnifg U &Y corApeRUE ABBIgsgeah AsABkidRelind ghap. RERHIs case
introduced in the past decade. For exanple, providers
the @group RMailabiity iacd pusinhilities ebribe Jupta-gerpsacentaipng it are
conSategord.es of ceustoner s, thosg that are 25 traveling . .
conf b TR Lokl SR Trehe el Al S cRIh e rlgrov
avalighiiitiesoshauis benreassalseto T hiteingvkek TappBigngroap availalsifites by
. have diff rent gptivation§, e.g.: the |eisure market
the SEGIBHN P5 aYRERCHDT ¥akiessTaURik IR Arvhel dhe daetnarpupge where
VLI 1.6k P e .
reas SO SR IERBRar. THER SVaisEiRy Bl BIdhehE B felssassed in a
similae. mannen, i.be pemmott bed higherethadaytise cavdilebiihh oif the groups
st a s%.SO whi | e planning well in advance their trip.
cont thig §lem&hti ze their revenue, service providers
havgeAfQP et EpIRE ] é?.,eﬂ'apélagéﬂv?c%sréé‘af.:%st YRuf ak | Hrplane
consist 1nlimting the booking of the [ow revenue
seats evkehotehaodras, Cusiarhersear rpvplbagerds bolok ineseeleatandror in a
{ frame, so Lh the whol e. inventory cannot . be.. .
arouy g, et Jheindio oW TTESITREY EPATISROSDRigbly whie
single category of custoners, i.e., to the leisure
mar ket segment custoners in this exanple. Indeed, if
not doing so, this may adversely affect their fina
revenue since they could be often in a situation
where they woul d not have any opportunities left to
sell later, at a business price, their travel
resources. Hence, 5 booking limts are generally
often adapted, in the various booking cl asses defined
by the provider of services, during the whole
reservation period, in an attenpt to maxi m ze fina
revenue. Still another practice of revenue
managenent nore recently adopted by airline conpanies
is referred to as network optim zation. It mainly
consists in 10 optimzing travel er conplete
itineraries rather than individual trip segnents to
maxi m ze revenue. Typically, this is the case when a
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30FIG 1 depicts an inventory of perishable itens
offered for sale. It is, e.g., a hotel roomor a seat

wWoixos11eg80mer ci al airpl ane. Associ at ed r evenue PCI/EP2007/052467

definitively lost if itemis nnot used at the tine it
is offered. WD 2007/110330PCT/E1' 2007/ 052467 8.
baokingsaareatonei by cusiposss, ejmeeloertbettms'(slofce shemi’_éc request (in an

ssuned to be etso hot e e is .
ETPRBPrign S Haistopr ey ot insfigie epnsa TR engra)- A specific
1r'1\Féfﬁ‘BMfé|‘n isaEb et 1htestifal & dHeekimvention three
criterions have been retai ned for qualifying the
i nventitwey revehremethod hallaws efonf bb@ddg ngvenos) mulirday period.

tted or,not in

Prefatbie 3 i arorns, i 5 EspBidi B 1B ndling oups, are

cbﬁbi@@rétﬁtdélﬁnﬁ@ﬂ@@&allﬁblhhéyemOry itenms that are
offered for sale in this element. Hence, first

el emeAN iBventop mechagistsysien) iswdrasribed dom The Isystem includes

< AEnety JhaBBRECRRd 3 JEsPrRuPATEaRhte I rises means

atiapted for uit@ﬁacirlyawnﬂhaftm\tdﬁ%eﬁ\ﬂw pmswd@rr icnBtoreérgesnd/or travel .
t hus defi ni ng 10|nventory el ement

- agPRiseAt ISVEBIR) MARARANSN! Bisiemang 3 ﬁBf’C‘é‘FéSYSI?Fh &tystem further

lr%ﬂdééeg BEEE |ﬁfrﬁ85ulea%epér5§r QQ%C%IE |hoéﬁtoﬁ'g7w5dule and a rate

service provide flering tor sale t

- nogidener s. Hence, a service provider organizes its

i nven intqQ el enent nd groups of
el- eme}%t %ﬁﬁ@veﬁmr&)ﬁewgs Swategn 36?'1 t’%&%ﬁ%’?’tﬁes'@soumes
oﬁ%?gzﬁi;cgrgs’é'l?e%%“atrﬁgt@ié :grg%n?%\hdéruﬂoa%sétpﬂﬁé% is ehso described.
Systen colmgrises emphechegasimt for inaneging thee ummentuweoit tramel service
is concerned it is worth notin fo | oW n, oi
reSRV RS 2 SRR BRNBBEIert syt & EiaEg, tveRye withdrawn
fr@ﬁ#ﬂ*féegalé Qf ol Falv¥l QLAY akE adc%é*ékﬁn %‘S/sf@nﬁ‘@orbﬁ%butmg the
and sea view or garden view. - Any cfiterion
tra\éeh rmsngmﬁ tol eusiamersy Therventorr mechatiamahas ynefins adapted

efobpEmeriod, o Vot “egeanats GEAMbLEE) ndliie; gupens for

d@t&un@ au B-predi¢ie WitHin Ghe aivenesrd T tr@vePRsdarcds) middingfTor setting
case the elenents (100) would be in nuch | arger

a enal f everhaoking,r @eape far gedingtkaakingslimis agldomaanﬁ for setting

' blﬁ | e% 10 e{ﬁgr \F&rﬁrvﬁﬂﬁx? %ﬁ% 'ﬂ'\\)én%%)b% travél re%oﬁpé@:f iﬂ@ﬁfdmbsthe sub-

e’ ere

pn’@dddtsn Meahd sire srigdered ehpoughdinstrections meﬁfedsw@m nr@ revenue
or not this would lead to have possibly up to 5x3x2 =

‘M8NaGRRERSSIE- i nvent ory table. -- Not al|

- conbi nat| ons of criterions may actually exist in t he
DESCRIBHEINO EH; IM63S not have any
snoki ng sea-vi ew ki ng bed room (pernanently, because
F IG 1t Hepistsy anotxemphasy boverntonndf ftamsi sfferedofor eadesganized in
I pese roons are not tenporarlly avai l able if,
egm&n ?’ﬁ%?f%% ?ﬁﬂ' anped). In which case the
or.respondi ng capaC|t (125) should be set to 0 or
FIG @ris another it dhe ABaYe ERAYy. WO
2007/ 110330PCT/ EP2007/ 052467 9 -- Not all criterions
Flfra e dafines sarip-groyps gt stibvaioyes that gre eecaise@nhie compute

en a snoki ng and
e'g‘ﬁtﬁhpéﬁ %'}/pr%‘é%l\ﬂ% Ies %rﬁeco}sé#’ﬂtfb MBS hor co of hi gh
i nportance to many custoners (those who want to snoke
and those that cannot stand snoke), is not going to
trigger any extra 5 revenue to the hotel owner
though. It is just an attenpt to satisfy and attract
nore custoners thus indirectly increasing revenues
because occupation of the hotel would be, on the
aver age, higher. On the basis of the defined
criterions, elenents are also organized in groups. In
the particul ar exanple of FIG 1 six groups are
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10 provider and referred to as gl (141) to g6 (146).
In this straightforward exanpl e of organi zing an

wo J00¥/eiasfy Yy the groups are built on the basis wr@ro07052467

single criterion. Thus, gl (§41) is the group

including elements El to E4,"i.e., the double bed
FIgyamigram exehaiandim@ntsryt be Hotélt esornessiicyingnRewt eoncerned

build an inventory of itens to sell, nothing prevents
elg@ent.ciropp AN EStE06p4 R Ay aliabilities afcoupdated @suairasult, first of a

ot i pRAD (480) el oo FLAZBRARTHAALTT wna

[ vertised.fo ale by the..owner aof .an jnventory.
FIGE o Yt GREEabEY npRyfecdvangButs o Al B bEYRRAY stoments
are@elssaysed aftaresissoldnd aesu@roup g 1. indeed, any
of the 70 roons of that group potentially matches the
FIEL % %"5rﬂowe9H§ﬁtsurﬁrglﬁhﬁntgzthbsoﬁéf‘a‘ﬁo%‘% eI pdGthed after each
the inventory of FIG 1 to better show how groups
bapkéng mpa grougoer in@roelpsartiat do not overlap are those
t hat have exclusive criterions such as, in this
Figart disclssesavaitability of cdementseandgrbupsgaret emultieday period.
(i.e., g3 and g4). However, this is totally dependent
FIon 8t figthon Vst sesc mbﬁgh edin SixaAtle,l héw, avaRabliteslarsaspdaied
bui It and furni shed and how el enents and 25 groups
ovieh AN licgRReniok ang yhe Bp¢ of sUIIEQYRRer . I n the
particul ar exanple of FIG 1 and FIG 2 two
FIG & isap fowechprbapthe bperatigns tarde paformesd khapilatg avedlabilities
el enent.s  El anquZ. Al t hough a physical inventory
ovE EMB 'F%nge'i'% ‘only one elenment, it can however

el.ang, to several overl appj.n roups .t hus can be
FIGE f1Dr SOWS 14 SYPeM iMBlgMENting, oilb IR M4SREBIST (f@pable of
intbFatMECMAAr ¥ reléfBie (Maddgetfentd8)Q88, 19 checkiP¥Hsfent a travel
(101) "shown in FIG 1 canh be eventually sold
sarvide previden and custamersfandfos travelipgenfis. , g3 or g5
(i.e., as a doubl e-bed room a sea viewroomor a
Fl&mdkigiges dother eXaped of hbACa0 RUBNEY G iledie? 46 biladapied fo

. Beyond el ements and groups of elepments defined by the .
inGEAGT Rt B FaNanuEs HARRUSTRR! iRt ilpmengdor Grerbooking,
m&RbEs o4O BoSRAG IHAfsSorBthar GVRHEE mdhdmé Al RHBices.

I's the union of two or nore groups that overl ap,

Flé'.92'isEHﬁgﬁe‘éﬁ’et%fI?ﬁQés&ﬁﬁfon‘%ﬂ @Qﬁgtﬂﬂgl and g3. As

shown™ | net'a-group aggregates all

P SRR LIRS ok VA HRA AR 4320) st

it bierbobkinge et a- group and associ ated capacity
(345) is obviously less than the sum of individual

Flgr Qupdaii&g%btaﬁnTﬁieQC@r SRITRICERPLRS) afd %tubF?tﬁﬁIct (4420) tables to
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the embodiments described without departing from the spirit and scope of the
invention.

A technique of yield management consists in partitioning an inventory of
items offered for sale. For example, an inventory of seats in the coach cabin of
a flight is further partitioned into classes of service corresponding to different
fare categories. Many different class of service codes are generally used for a
same cabin, the coach cabin in this example, even though all of the passengers
sit in the same place (class of service codes are also-defined for the other
cabins, i.e., business and first class). Hence, two persons who have paid
different prices may sit next to each other in the coach cabin because their
reservations were made with different class of service codes. This is the result

of a well-known practice by airlines who are discounting part of their inventory,

.e.g., if tickets are bought early and with restrictions applying such that being

non-refundable.

Overbooking has been also a common practice for many years to
manage revenue especially in hotel and airline industries. It is based on the
observation that late cancellations and no-shows are always occurring. Hence,
providers of such service resourées tend to sell more seats or rooms than
actually permitted by the physical inventory in order to be able to finally best fill
their planes or hotels in the expectation that no-shows will bring the number of
reservations that actually materialize below maximum occupancy.

Market segmentation is another revenue management practice that has
been introduced in the past decade. For example, providers of travel service
resources consider there are two categories of customers: those that are
traveling for business and those fraveling for leisure. The itwo types of
customers do not behave in a similar way and have different-motivations, e.g.:
the leisure market segment is much more sensitive to the price than the
business segmeni. However, customers of leisure segment are more likely
ready to accept restrictions (e.g., on the permitted travel days or length of stays)
while planning well in advance their trip. Hence, io maximize their revenue,
service providers have adopted sophisticated practices which typically consist in
limiting the booking of the low revenue segment market, in the early part of the
reservation time frame, so that the whole inventory cannot be sold early to a
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single category of customers, i.e., to the leisure market segment customers in
this exampie. Indeed, if not doing so, this may adversely affect their final
revenue since they could be often in a situation where they would not have any
opportunities left to sell later, at a business price, their trave! resources. Hence,
booking limits are generally often adapted, in the various booking classes
defined by the provider of services, during the whole reservation period, in an
attempt to maximize final revenue.

Still another practice of revenue management more recently adopted by
airiine companies is referred to as network optimization. It mainly consists in
optimizing traveler complete itineraries rather than individual trip segments to
maximize revenue. Typically, this is the case when a customer buys a ticket for
a foreign destination which requires including a domestic flight. This segment of
the trip may thus be processed differently by revenue management since it
eventually triggers more revenue, through the sale of ancther expensive
segment.

Therefore, customers fit into the here above revenue management
practices, which largely conditions travel service providers revenue, even
though they just generally ignore them and have their own quite different
motivations. A traveler is generally not solely concerned with what is to be paid
to get transported but often expresses other strong requests and would like to
reserve, e.g., a certain category of seating in a plane such as a window seat or
an aisle. Similar situations are encountered with other providers of service
resources such as hotel rooms. Room booking implies generally to have to
consider a broad range of features. A non-limitative list might include the type
and size of beds, the view and floor where room is located and the fact that
smoking is permitted or not.

Taking into consideration ali the customer requests at booking fime is
possible without compromising the prime objective of the supplier of service
resources which is, eventually, to maximize revenue.

FIG. 1 depicts an inventory of perishable items offered for sale. It is,

e.g., a hotel room or a seat in a commercial airplane. Associated revenue is

- definitively lost if item is not used at the time it is offered.
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An inventory is composed of elements (100) here assumed to be sets of
hotel rooms. An element is defined by a list of criterions. In this exemplary

inventory used to illustrate the invention three criterions have been retained for

- qualifying the inventory elements: the type of bedding (105), the view (110) and

if smoking is permitted or not in room. To-each element is associated a capacity
(120) which is the number of inventory items that are offered for sale in this
element. Hence, first element E1 (101) is a smoking, double room with sea-
view. in example of FIG 2 there are ten such items (121), out of a total hotel
room inventory (130) of 100, that share the same criterion values thus defining
inventory element E1.

El'ements, and groups of elements that are further defined here after,
are the products that travel service provider is offering for sale to its customers.
Hence, a service provider organizes its inventory of items into elements and
groups of elements among which customers will have to exercise a choice
when booking a particular travel resource, here a hotel room.

As far as this particular example used to illusirate the invention is
concerned it is worth noting following points:

-- Inventory table of FIG. 1 may include features not bounded to a binary choice
like doubie or king bed (105) and sea view or garden view. Any criferion
defining an element may have a Iarger_plurality of choices (e.g., a hotel may
have room types with double, queen, twin, king or single beds). Some rooms
may have no view (110) on garden or on sea in which case the elements (100)
would be in much larger numbers. With three binary criterions, as shown in -
FIG. 1, there are possibly 2x2x2 = 2° =8 combinations of elements while if there
were S types of bedding, 3 types of views and the choice of smoking or not this
would lead to have possibly up to 5x3x2 = 30 elements in inventory table.

-- Not all combinations of criterions may actually exist in the inventory. For
example, the hotel may not have any smoking sea-view king bed room
(permanently, because of the way hotel was built and furnished or because
these rooms are not temporarily available if, e.g., they are being revamped). In
which case the corresponding capacity (125) should be set to 0 or element E5

removed from inventory.
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-- Not all criterions have an associated revenue value. If a sea-view has
definitively a value, choosing between a smoking and non-smoking room, even
though it is a choice of high importance to many customers (those who want fo
smoke and those that cannot stand smoke), is not going to trigger any extra
revenue to the hotel owner though. It is just an attempt to satisfy and attract
more customers thus indirectly increasing revenues because occupation of the
hotel would be, on the average, higher.

On the basis of the defined criterions, elements are also organized in
groups. In the particular exampie of FIG. 1 six groups are defined by service
provider and referred to as g1 (141) to g6 (1486). In this straightforward example
of organizing an inventory the groups are built on the basis of a single criterion.
Thus, g1 (141) is the group including elements E1 to E4, i.e., the double béd
room group. Depending on the criterions retained to build an inventory of items
to sell, nothing prevents service provider from organizing groups including more
than one criterion. As already mentioned above, elements and groups of
elements repreSent what is advertised for sale by the owner of an inventory.
Hence, a customer requesting a double-bed room will be granted a reservation
for group g1. indeed, any of the 70 rooms of that group potentially matches the
customer request.

FIG. 2 is just another view of the inventory of FIG. 1 to better show how
groups overfap or not. Groups that do not overlap are those that have exclusive
criterions such as, in this particular example, a sea-view and a garden-view
(lLe., g3 and g4). However, this is totally dependent on the inventory
characteristics, i.e., how hotel was built and furnished and how elements and
groups have been defined by service provider. In the particular example of
FIG. 1 and FIG. 2 two overlapping groups, like g1 and g3, are sharing the
elements E1 and E2. Although a physical inventory item belongs to only one
element, it can however belong to several overlapping groups thus can be
offered for sale in any of those groups. Hence, the 10 inventory items (121)
belonging to element E1 (101) shown in FIG.1 can be eventually sold
indifferently in any of the groups g1, g3 or g5 (i.e., as a double-bed room, a sea

view room or a smoking roomy).
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Beyond elements and groups of elements defined by the service
provider as being the products offered for sale, the method considers meta-
groups. A meta-group is the union of two or more groups that overlap, e.g., the
two groups just mentioned: g1 and g3. As shown in FIG. 3 the meta-group
mg1uw3 aggregates all elements belonging to the individual groups (341, 343)
forming the meta-group (340) .The number of elements of the meta-group and
associated capacity (345) is obviously less than the sum of individual group
elements since some appear in at least two groups (347). This is the chief
reason for having to consider meta-groups. Because groups overlap their
availability is not only dependent on bookings done by customers within a
particular group but also depends on bookings that occur in the other groups.
Thus, meta-groups are mandatory to control inventory availability. There are as
many meta-groups as there are chains of groups that overlap. Meta-groups
further discussed in FIG. 4 are computed on the basis of how groups have been
defined by travel service provider.

As shown in FIG. 2 and in FiG. 3 capacity and availability records are
associated with each element like E8 (230), each group, e.g., g6 {220) and
each meta-group (210, 345) to keep track of what remains available after each
booking or cancellation done in elements or groups (220, 230). Among all
computed meta-groups the one that gathers all defined inventory elements, i.e.,
E1 to E8 in this example (200), represents the total inveniory (210). The primary
purpose of meta-groups is to keep track of actual room availabiiities while |

bookings in elements and groups are done. Meta-groups and the way they are

used are further discussed in the following description of the invention and more
particularly in FIG. 4. \

Also, to control the availability over a booking period of more than a
single un'it of time, i.e., more than one day in the hotel industry, the method
needs to consider intersections of overlapping group pairs, e.g., the intersection
sg1n3 of group g1 with group g3 (350). Clearly, the eilements belonging fo the
intersection (i.e., E1 and E2) have in common the criterion values attached to
group g1 and group g3, i.e.: double room with sea-view in this example. Group

intersections are referred to as sub-groups and have associated capacity and
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availability records (355) too. The use of sub-groups is further discussed in the
following description of the invention starting with FIG. 8.

Thus, having defined groﬁps and meta-groups the inventory table of
FIG.1 can be completed as depicted in FIG4. On top of the elements
previously shown (400) the inventory now includes ail the groups (410) that
have been defined or approved by the owner of the inventory of items to sell.
Meta-groups aiso appear now in inventory (420). In this particular example used
to illustrate the invention the unique combinations of meta-groups listed in
following table are considered. Only the first five combinations are however
shown in FIG. 4.

Meta-groups Elements Capacity
1020304uUbU6 | 12345678 100
103 123456 89
10u4 123478 81
TuUb 123457 79
106 123468 o1
203 125678 70
204 345678 60
2U5 135678 50
206 245678 80
3ud 123567 74
U6 124568 85
405 134578 55
406 234678 86
1uU3U5 1234567 94
1u30U6 1234568 85
10405 1234578 85
10406 1234678 96
20305 1235678 80
20306 1245678 a0
20405 1345678 70
2046 2345678 a0

The invention does not assume any particular method to compute the
meta-groups and sub-groups. Once elements and groups have been defined
over an inventory of .items offered for sale it is straightforward to establish, with
the ftraditional techniqgues and methods of software engineering, the
corresponding meta-groups and sub-groups.

As far as meta-groups are concerned, those that are formed from a

unique combination of elements are retained. Duplicate combinations of



10

15

20

67 94 1234568 95 1234578 85

WO 2607/110330 PCT/EP2007/052467

12
elements are removed from list. Of two combinations of groups that comprise
the same elements, the one encompassing the largest number of groups is
kept. As an exampie of this, in the above table, many combinations of two and
three groups, and all combinations of four groups or more, include all defined
elements E1 to E8. Thus, the meta-group including all groups (i.e.: mgu1-6) is
fisted (421) instead.

For the sub-groups, which are used later when considering multi-day
bookings, the intersections of pairs of groups that overlap are retained. Hence,
with the particular example of FIG. 1 where 6 groups have been defined, the
sub-groups that correspond to the group pairs that overlap (those that have at
least one element in common) are considered. They are listed in following table:

Sub-groups Elements Capacity
13 12 40
14 34 30
15 13 20
16 24 50
2n3 56 19
2m4 |78 11
205 57 : g
26 68 21
315 15 14
36 26 45
45 37 15 |
46 48 26

In FIG. 4, as previously discussed, there is a capacity attached to each
defined element, group and computed meta-group (430). A booking count

~column (435) and an availability column (440), updated after each booking or

cancellation, also appear. Capacity of elements is given by service provider;
capacities of groups and meta-groups are calculated by the system.

In the example chosen to illustrate the invention, i.e., hotel rooms, the
quantum of time to sell an inventory item is the day (480). A room is on sale
generally for each day of the year. Availability (440) is what is left after customer

bookings (435) are removed from capacity (possibly taking into consideration

overbooking discussed in FIG. 11). Applying the invention to another type of
activity may lead to adoption of another time guantum. Hence, there is one

inventory fable per guantum of time and there are as many tables as necessary
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to match the longest permitied reservation period. Depending on hotel practices
up to several years of reservation may have o be managed. .

As far as availability is concerned (440), if on a particular day (480), a
customer books a room pertaining to a group, e.g., customer wants a double
bed room (450), then availability of corresponding group (g1) is going to be
decremenited by 1 for that day. The meta-groups to which group g1 participates,
here the global meta-group (421) and all the other meta-groups shown have
their availability decremented too.

The second examplie corresponds to the case where a customer uses
all available criterions to formulate a request. Clearly, this requires booking in
an element, the other type of saleable product, e.g., a non-smoking double
room with sea-view (460). In this case element availability itself and groups and
meta-groups to which element participates have availability decremented. The
example assumes that booking of group g1 is followed by booking of element
E2 so that the availability column is updated in the order as shown, from left to
right.

As it is further discussed in FIG. 5 and FIG. 6 the overlapping groups
are not the only groups that are decremented: All the other groups that belong

- to the meta-groups including the group in which the sale was done, have their

availability recalculated. Finally all the elements that belong to the reassessed
groups have their availability recaiculated.

FIG. 5 illusirates a boundary case to better explain the importance of
meta-groups while b'ooking the inventory of items. For example, if the 70 double
rooms of group g1 (500) are all sold on a certain inventory day, the availabilities
of all meta-groups that include g1, as explained in FIG. 4, have to be
decremented by 70 so that the resuliing availability is as shown (510).
However, the availability figures of other groups (520) have not yet been
changed since no bookings are assumed to have occurred in those groups,
thus stilt offering the apparent opportunity of selling, e.g., the 59 rooms (530) of
group g3 (sea-view). This is wrong since all sea-view double rooms have
already been sold. Hence, after each booking, availability of groups (520) are
reassessed. This is done (540) on the basis of the updated meta-group
availabilities (510). The availability figures of groups may not be higher than the
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availability figures of the meta-groups to which they pariicipate. In the example
of FIG. 5, g3 to g6 groups are thus updated. The availabilities associated to the
groups g3 to g6 are replaced by the ones of the corresponding meta-groups
because they are lower. Hence, availability of g3 that was 59 hecomes 19 (531)
even though no selling of g3 has occurred. This corresponds to the elements
left with a sea-view (E5+ES). '

What has just been done from meta-groups to update group
availabilities (540) is also done from groups where availabiliiy has been
recalculated towards each element belonging to these groups (550). For the
same reasons as mentioned above element availability (560) may not be highe'r'
than the ones of groups to which it participates. Hence, the availability of
elements E1 to E4 are set to 0 since availability of double room group has fallen
to zero (500).

The flow chart of FIG. 6 sumfnarizes what is to be done to recaiculate
the availability of elements, groups and meta-groups in invéntory tables after
each booking in a group (600) on a single day. The availability of group in which
a booking has been done is decremented accordingly (610). This triggers in turn
the decrementing of availability figures in all meta-groups concemed, i.e., all
those that contain the group gS in which the booking has been done (620).
Then, availability of all other concerned groups are individually reassessed even
though no booking in these groups has been done directly (630). Availability of
each reassessed group is set to the minimum value found in any of the meta-
groups where reassessed group appears (640) if indeed lower than the current
group availability.

in the example of FIG. 5, among the meta-groups shown, it is worth
noting here that g3 group appears in meta-group mg1u3 where availability has
become 19 (511). This is this latter value which is retained to become the new
availability of group g3 (531) because it is lower than the curment group
availability. The same remark appiies for the other groups.

Next step (650) of the flow chart in FIG. 6 consists in reassessing also
the availabilities of alt elements. Like in step (640) the element availabilities are
then set (660) to the minimum value of the groups in which they appear if
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assumption though and booking over any number of consecutive days may be
supported. Figures 7 to 9 discuss from examples the problem of reassessing
the availability figures over a period of two consecutive days. Yet very simple
the examples could be extended to any number of consecutive days without
any lack of generality. 7
The notions of time quantum and multi-day booking, according to what
has been discussed so far, when applied io industries like airlines, may be
interpreted. In airiine industry it would make no sense in general to book a flight
for several consecutive days. However, the principle of booking over several
consecutive days is applicable to the difficult problem of booking a traveler for
the successive segments of a flight which does one or more-stops-over before
reaching its final destination. Because some passengers disembark and new
passengers get in at intermediate stops the management of the inventory of
items for sale (i.e., plane seats in this case) is similar to the booking of hotel
rooms over several days. The quantum of time may be translated into the
concept of travel segments that have to be booked to complete a trip from origin
to destination. Although figures 7 to 9 specifically refer to hotel rooms and days

this may be interpreted in a more general way as suggested above.



10

15

20

25

30

30 20 50 19 11 LU 9 21 14

WO 2007/110330 PCT/EP2007/052467

16

FIG. 7 illustrates, through a first boundary case, how group availabilities
are reassessed prior to a multi-day booking. The exampie, over a period of 2
days (710), assumes there are only two rooms left for booking, one E1 room
and one E2 room; hence, capacity is as shown (720). Then, if during day 1
(730) E1 item is booked, availability of E1 for that day becomes zero while E2
availability remains at one (735). If the opposite occurs the next day, i.e., EZ
item is booked instead of E1, availabilities figures are switched (745). Then,
overall availability for the two-day period becomes zero (715), both for E1 and
E2, since the minimum of availability falls to zero in one or the other day of the

considered two-day period.

If now considering for the sake of clarity only the first group to which E1
and E2 belong, e.g., g1 the availability for each day of the period is indeed as
shown (760). However, the group availability for the two-day period cannot be
one (765), as a customer booking for two days in the group would be obliged to
change room. Hence the availability for the group is not the minimum observed
for each day of the period, but is reassessed (750) in view of what was
assessed in the elements themselves (715) so that the overall availability is
cormrectly set to zero (755). For the period considered (710), the multi-day
availabilities of groups’(755) may not be higher than the sum of the multi-day
availabilities of the elements included in the groups.

The example of FIG. 7 also illusirates why it is advantageous for the

service provider to have customers booking in a group rather than in elements.

If, in the two-day period, one g1 booking has been done for each day of the

period (instead of booking an E1 element on the first day then an E2 element on
the second day), the overall availability would have indeed stayed to one {765},
thus one two-day booking in the group could have possibly been done
contributing to increase hotel revenue.

in the light of what has just been discussed, FIG. 8 expiains through an
example how group availabilities are assessed over a contiguous period of days
(800). Still using the same elements and groups as defined in FIG. 1 and
followings, the example shows only for clarity the groups g1, g2 and g3 and
their capacities (810). This can be obtained with element capacities shown
above (815).
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avai lability itse and groups and neta-g s to
pefibddh ther @srshaver (345 )paeeshaawisinavmi dlzderved yor each day of the

oo B dhoebiBoiah, Fo 000 R0! B8 IBREASE e uion of
subbﬁiuﬂsh@ﬁ*@idr@b&,éirﬁz, e BNty R {ReEarribt e hRJHe® than the
as shown, fromleft to
sum of these two subgroups’ availabilities (875); thus it is finally set to 2 (880).
| A cancellation is considered as a ‘negative booking’, and booking
counts are thus decreased while corresponding availabilities are increased. The
process described is not otherwise affected.

Finally, FIG. 9 summarizes what is to be done when a booking (or
cancellation) encompasses a multi-day period of consecutive days (910). If
bookings are done in an element (922) or in a group (924) the respective
booking counts that were shown in FIG. 7 and in FIG. 8 are updated accordingly
(830, 940) for each day of the period considered. Then, for each day of the
period, availabilities of: meta-groups (850}, groups (860), sub-groups (970) and
elements (980) are exhaustively updated too.
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right. As it is further discussed in FIG 5
and FIG 6 the overl apping groups are not the only

Wo%ﬁg?ﬁésot hat are decrenented: All the other B CHER2007/052467

elong to the neta-groups including the group In
whi ch the sale was done, havi® their 20availability

recal e apediestiibal! ¥naldxetiia! ayRRIS (’mﬁmgﬁthé?t”quﬁyo takes

the reassessed groups have their availabilit
adverddgelbbar thveRtapy Medhdnim(30#8).a boundary case to

pooki YRR MASEBIE ocoriEneS el CVGIY. Jqisbiee (1015)
organBedil GsRnsd ok piiRed i fGHRY 2e.al | sold on a

certain inventory day, the availabilities 25 of all

et a-lyalagpisciudgs a meseyatign dadebasep(1WZ29edIn s mast elementary

. 7. - s Lt

ol riebBug SRR P 0 Snbfill bl i s (1022
listingi dugtiirhérisy( 1029y tres helve Giddkedge QuisotebRdmd) avith thelir check-in

yet been changed since no bookings are assuned to
anthpedeeut datesi (1 02Rd sdorgt vibsther Progiusts (102891 &9+ nglements or
ol 3818 PergRE USHALE by ho Sble A yaer e FRspton.

si nceAslthis seas explainzlint @revious figares e sedycdpeovider (1030)
b DR Rt ol B SE3oh 8l by sup phase
PricE gy % BpBhinb T HRY RSty HENT SOy Resoaliuns (105 gwith the

inenfher database HEO13)0ThBONAY besBorCME and 63t dlbbdidine tapacities
availability figuyres, of the neta-gro to which the .

makr 81 ptnbared e Tof s EeoPrvide B Tk g edk Hll Hossivie

inGSRBAS nddifidalivhs UTHat &stup TiHaseY dnl B bhdisasf how elements and
associ ated to the groups g3 to g6 are replaced by the

gretes have thieencdrfineshon die gendes Pividars alews woepiieg the group

re.l owe ce, avail.abicl i 3_Lha :

cBeiede o B0 SPEVRE o biloflrd ot ninelfityddhs, and their
capeclieseds thikiis fTanhercdiponsked in FIG: 1, @aering liraiks avé gliven by a

a sea-view (E5+E6). What has just been done
reyeRig reaRagaaent systenpddPalhviliph fas Blas ecepss ((8ab) to the
- fromgroups where availability has been .
'm{%gghé%tggé%'t ovvargs egch el enment bel ongi né to these

gr ou3ndeb b¥entdrgrddthbadd haanweare agramizeas austdmersedd.g., airline

oo RHH e S, GO, r PRl PPt HFbvet cgents
(1080 e S Kl T ATBRS Sl Brf ot con
infesdidtewith otheeinve(509) dat@hesé | (R16hassuing aMaliability and booking
reatlfgsqg r 'ar%g Sre\éﬁéﬁfﬁné Srets;gortl)s?esd th 84%)0 orne%% Céjtl;tﬁéle availability of the
products offered for sale. Reservation database is accessed (1042) to complete
bookings if customer requests can indeed be satisfied, to cancel previous
bookings, to consult the reservation status and/or to provide information such as
names and customer |ID’s (addresses, corporate affiliations, phone numbers
and so on). inventory database and reservation database closely interact (1001)
so that they are constantly updated to reflect the status of the inventory while

reservations are done by customers and/or travel agents (1040) or when



15 the availability of elenments, groups and
meta-groups in inventory tables after each booking in
(600) on a single day. The avail abi |
wofbo%ﬁ?@n whi ch a booki ng has been done is del%:érfeﬂr‘:rg??mgum
accordl ngly (610). This trlg@ers in turn the
I I
mgéﬁlbﬁg?gtdgg@gg% gir?cﬂi; é@fbp thé?é Pé‘ tpﬁo Slgé’rtﬁld?ao andlor controlled
b)tti@@wenuegmnagemmrsystmnlom@)ng has been done
(620) Then, ailability ot h r c nc r ned .
gr ougdn ﬁﬁ)ye i nd?r\ﬁcgd%\l ﬁysﬁeahs@@zd' Qf@ﬁ reservation

d&@%é‘g 0dY ) WARS® tee Wt&@%te@ﬁ‘?é‘agm%ﬁy %ﬁ@éﬁehyto(tﬁa@ustomer

Aval | a |ty of each reasSessed group is set to
Typicaliyu this sicaersf whe & naveglgr alnowaetpnemhgﬁeblqi&mt@ first day
64
of 857AEin S 2ReRRIE st A bostdiid REubeiih an oore. e

bddiing n aAiMeRGnéMeor®t aralipP pRsvielsiMHoniet bySthwomshomer gan be
not i ng here that g3 group appears in neta-group '

hanase@ savthatl amarigujangpon & seat, moegtim the qrﬁﬁgoi‘% ofn‘ﬁjeselement

orJ a(f/rbhﬁ é%wl?llu#ﬁeth\@%gékgﬁﬁagt%lg %eggﬁf%ﬁ?@tgg t{} g':(léetr:ustom er.

t han Ahémamntorgnsygenuis tpiddiigboparated aheomnse menrmcbmputers
|ies for the other groups. 30Next step of

“8%5) FrEAEIPRS; oF mc]g? gogGHES S@gmnﬁltqréalg%\&mtﬁ@aéﬂg%mones
o RfY Preelraiiee® Dol sRPFE Sdmes G (0 R gypn ao aisk

urtits  thiokdimg ndatabases . uEwhpotees gareuier iexample hthiblsey of a central

roPBEHOR RYEIACIRT h it U1 ALTHOSHRGRYSIBM Y Gy 9 Soveral other

comiplftef N&/JREPSeSfioRing GRBRAARY NHbcaYSl fcﬁbélhin"e'se%roﬁo@' chains

el enments, groups and neta-groups.
datalsamjam offedkg ritge mpab@houbbod(un@@emfgam@aj @mnnmnlcatlons

fih e Rk o e Sydferty B tiathintr S ravETRabaln el service

prbﬁaﬁbs anbefie @Véhhéhhbhégeménﬁbhd Conee Rl e stras PareaBehieved
nmet a- groups, i.e al | roué%f) and met a- groups that

thiegghaPRe esr Anered aehwonkst EHDA0) oto( Brich gpm)pUtess eFe connected.
t

gt o Bhalil bt e e ST ARSI TED i sot o

coahmuﬁkeﬁSn(;ﬁr&%cdlg iﬂﬁ@q)npﬂemeaketbut prbto¢dlv ekl yn which the

canceII tions have to be processed too. The
@@e@'ﬁﬁﬁ’% [ COMMEEd: i Ofksoaf%ép%‘i?ée‘% hbR VaRous patties and

COI r@?ﬁeg'% éP éﬁgeﬁgegﬁﬁrﬁm e% an 2 M F{%@%rﬂ?}s}lei é\/l arkup

Langoagerfurmedttied shesshgefs tbmmngndemrent ed. The overall

roc S be S .not other se nmodified
P S E1G: 17 Showd oyt i BAE RS T Bos e eRhiigpasan be
taildred fo Fhhed ?eﬂ&@ﬁ%hé?eﬁfeni tlgfﬁ%tl(:es BreviGisiy dfdctigb&d.
day in the hotel indus his is not a general
assumm®i dha meug‘reSathat Bcaaaewg:eopmwwylamdﬂmdedﬁo segment its
onsecutive d e suppor Fi gur.es, 7
of GB8d $9 e G e PLadliond BRSRT S sple? Bl heh pfmarket.
Ei@viaht BRI (M110) fsi for eXampie spit inR & OB tlark#OsaNeRCalid ¥qest-of-
days. Yet very sinple the exan‘gl es coul d be extended
d

thQ"@’Cﬁwméﬁa'&ﬁt §@§'§'§@9(1 120) PECRW '?Hgﬁ‘ﬂe DTRIBPEMRIH system
caflf $ eél‘?' c}l%ﬁlual bookm% r}ﬁutn Qtd ogbsmw%f Rﬁgg%gggﬁe% WM 380 that

acc

if adbsokjag exécens ‘hathls wﬂmnuiapeegmént ¢1135juis¢ coagspotding segment

airlines, may be interpreted. In airline industry it

woul d nake no sense in general to book a flight for

several consecutive days. However, the principle of

booki ng over several 25 consecutive days is

applicable to the difficult problem of booking a

travel er for the successive segnents of a flight

whi ch does one or nore stops-over before reaching its

final destination. Because sone passengers di senbark
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FIG 7 illustrates, through a first boundary case,
how group availabilities are reassessed prior to a

WO%?HJI/H()? y booki ng. The exanple, over a peri %19%”%?7/052467
ays eft for

10), assunes there are only two roons
booki ng, one El room and _on@OEZ_ room hence, capacity
avaHaB ity (10M0) Wik BL-lowBethar thetadtlaaiubilityPof thdQroBlict (in this
itemi’s booked, availability of El for that day
paricdae sxample, BHnsteaddfdyai | abi ity remains at one

735). I.f th ' t h t . d ie. . E2 . .o

| { omsitiggh SRl B2 fed Beph ehiarid Intf & Erehcf solent (FR)

arid 8 ROW e8gfheht #th-a BbeKing dindif af 1 stviBlterbiol theYrrefth segment
t he two-day period becones zero F(t715), both for El

(1348). i whicthgese the fasppative gvailabiitiegsireiasystiawn 61159). Also, as
e@%ﬂgg;}n (F);Eé}%vfégl:st ﬁlfurgg,h gp?ﬁje@flitfgs " Saéﬁ) g&(glﬂ? '6':1?8 {r%gssessed as

now consrdeéri
sheake( 1055 lafter Bxclobbykinge first group to which El and
E2 belong, e.g.,, al the avail abili t% for each day of . )
t he pRGabd Pemplgdedlugiatacowih (H60) To- uiaperf sagr@entation this
= [
SRR RuBfiic B8sumbY (0 ol bl TFYT9 18F SRRy R rovenue
mgnagemeniusystem. difle pedl b oterbrivkimgecaro bm sdtaliffercnblg for each

avai l.abjlit or e, group is_not the mninu .
seggatygh & alodiktn Easp bRoking” 507 Fsarpls@ {HOoKg in the ROW
7 i i or t ' -
SRS KSR (1192)°% MERLUBRREEEA Tl Sifomited
ovavhpoking | $a ythak therpreducty booking counter( (BIBH) iSolesshéhan the

B S Sl B s bbby 5o ar

compitbdday 2Rawal | AP bélh'ﬁeﬁhow thBe réd BRIt SaichRritivAsdincluding
in the groups. The exanple of FIG 7 also

myltiplicationt @'SJO divisions, ithesgivalnes geo gsnewdly medopgeringeger values.

i Sy Y B RS B8P SOl BRI skl floses.
e AahaRo BESAERS g Eubbaro RSy 4 a4 and 15,
fufthend@BusslseinegBterodetdhs tHE iieerRABENS Y hn \ihbént%)g )haédhanism

avai lability would have indeed stayed to one (
withha seanue menaaomepbry$igm (1208¢ gr oup coul d have

pOSSi e t&i j.n [ e t -

20 bl RR" SL MR "SGR By encraty
folibve evesestepdl G 8 expl ains through an exanpl e how

group availabilities are assessed over a conti guous

— peplied dtadays 30 (800). Still using the same

- SBEE Bl PR B AES A Bt aypies such as
oesRHatbns 88d apdsHxwsand their capacities (810). This
can be obtained with el ement capacities shown above

- — (B8ing) the \gptipmal 756t @8 STPUIERPOLEYY Semking Himits, bid pfice and

b i N | St .
Cofkopoblllal PeReGec Rl DigiRHBe et O albrr Lt s e
Aspiigdonegereviously in FIG 4 and in FIG 5
avai l abilities of concerned_neta-groups are altered

t 0o. Otvdhisabses tfpr sexamerla: gidep [Hge03 akuPragicamed Revenue

; n - i
Mg B el L RLAT Stet o Sel Sy Buer Acadomic
Publiahers |SBN1e1028ppi 016 7 pragyept8.ar e reassessed t oo.

Hence, for th e ns di scussed before, availability

Th&ﬂnﬂ§ﬂﬁﬁ9nﬁﬁwﬁ%é”ﬁ§ﬁher than the availability of

nmet a- group nglu3. Consequently g3 availability is

al so set to 3 (835). The sane things occur on day 2
with a booking of two roons in group 10g2 so that
availabilities of g2 and g3 are altered in a simlar
way (840). Al t hough overall availability
(807) of groups gl and g2 for the 2-day period is

i ndeed the m ni rum observed during the individua
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WO 2007/ 110330PCT/ EP2007/ 052467 18 FIG 10
descri bes an exenplary system (1000) that fully takes

wo ayankapge of an inventory nechani sm (1010). PCT/EP2007/052467

I nventory nechanisn1conprise% an inventory database
(1015) organi zed and update&zas explained in figures

-2 sbAd§ invdritory! Stapsheld 8L thelrdRnEE YRbhATerHBheHAEem (RMS data
(1020). In its nost elenentary forma Teservdtion
dgoliection)( 1020) is conprised of identified records

- (08l Bl Rksrite! G elend o BB & g revenue
dahfadehfitft)syalepn @183 ad BesdribedHerd aftdP28) . i.e.,

el ements or groups as they were first defined by the
manager of the inventory. 10 As this was

S t
BB 2o B B8RO G e o or
parfdce bt dnfeptypsiehley €t big days ebiing ReRe thedinvaintdry tabR and the

openi ng of the reservation, through transactions
resep/atipnallg. t he i nventory database (1015). This may

al t | t.es may al so
TIRESEERMGE R, AR coBleificenftibn B EBRAR KbE° VY O
— althe plessiitablés i nventory nodi fications. The setup
hase, on the basis of how el enents and groups have

p
— bEnhoweiritable. BPdt he service provi der,- al | ows

c [ t up .c It |1 as the list
"”oﬁﬂgﬁ%gggﬁﬁggg@gﬁhﬁﬁéﬁﬁg%Hé?ﬁgﬁﬁfﬁﬂﬁgk capacities. As
Coltrglsi s further discussed in FIG 11, booking limts

are given by a revenue managenment system (1050) which

Theatevinys raedagemenbsugterosents oontrals et eyt afdires dypically per
o] BLSBilg jgbase has been organi ze

airline passengers or travelers,

— dpraateict,y merkéth(ioslg heubprodudipr bbekingi it hadRF B@esitBn level
(1040), can then perform bookings.. To this end,
caaaleﬁ@wgrhaoktweam@déam M¥€act with the

[ [

WhBH TRl PR 306y St AR D BIZ e (121 pcates the

subpradest dableslaceoadihglyi | ity of the products offered
for sale. Reservation database is accessed (1042) to
conpl ete bookings if custoner requests can indeed be

sat | $fyeSroduetsCARIBHNBF 8¥ﬁrjét§a§ﬁ%b\&9$' to consult

the reservation status and/or to provide information
Theviohepom ametuiea (i tjsalloves defnisg (salbiepresisets, Acsulppradiet here
i affiliaﬁu%ns, Ehone augﬁ?rs 30 and sg on%. | n ei%or%
'S FaSRESEEAAN PE B RIQTH TN [ SEAFa S MATBEL SFIMENE, ABE Mventory
médiile ot A45dcidingy caridtrHRBSAm Hhids 4p dabastobiactie BExafiples of
the status of the inventory while reservations are
copgifeintsand B4lesdre and/ or travel agents (1040) or when
__VE%%@%%#%@%BSOPCT/EP2007/052467 19 inventory database
[ ied by the service provider (1030) and/or
— Coipteiongevdly; t he revenue managenent system (1050).
inally, a check-in system (1060) interacts with the
- reswboakingmuidat abase (1061) when the inventory item
is.,actually delivered to the custoner. 5 Typically,
~ tHPLSEcurs when a travel er shows up in a hotel |obby
on t kebidbalicdaurd! ushdligs gefimdd Oéthrus%Beﬁﬁ%oE‘ibi téH with a
airline boarding countef in an airport. The booki ng
revanugrmahagemenbsysiegr asipxpeinadharegfigione by t he
ust anmer .can.be. honore .that a particul ar_room or
SubdpAURL AT St EerRfing Bie Sad Rdusiteid o Rfogpmodule
(1215)VdHdlzds@iebnekiieg YesuskNRlentifeP tHclahd YeqiddtbPHiapRbt and
to the custoner. 10  An inventory systemis typically
operated on one or nore conputers (1070) executing
one or nore prograns. Conputers have interna
nmenori es and have possibly access to | arge externa
storage neans (1075) such as disk units hol ding
dat abases. Conputers are for exanple those of a



FIG 11 a assunes that the service provider has
deci ded to segnent its offering, for sonme of the
W Q s offered for sale, into two types ofy
OEIO /riIeIII:I't&EI (1110) is for exanple split into 3 7052467
mar ket segnment and a rest-of~ 30 the-world (ROW

cAIR #R! reS8BRRIBh hbddR) 12"['9209&61? ﬁ{?onrgﬁﬁﬁrlrﬁ@gﬁds availability

system can assign an nd|
requesise tROthﬁgﬁmmW( tricglije s(d2ﬂB}1tforrhaﬁedhotﬁchm eganmeur mn XML
gg thl(pr uI ar segnment (1135) the corresponding

(& YPES80PCT/ EP2007/ 052467 20

availability (1140) will be | ower than the actual

<AGRERIgPT T Ty of The product (T this™particutar

<R Rt fnarkbtygiesd of 1). Sinilarly, elenent
<fedpBBs<hgrmrsegmented into a French segnent (FR) and

<sthy sogiEMg Whitomshgpking limt of 1 attributed to
<prdtRct=pREB18pgMENt 5 (1145), in which case the
<A RFMAG ve availabilities are as shown (1150) Al so,

as expl airmed™in pr evirous i gures, avartabirtitiesn

THRE HloBestity B DUGBIANTS SHIAS I fitthS ol 7! pfigs bre now

dé%hi&ad.llbsh@nd tbepurafersiegaanbathcoprebbhisinsestivitisexdtmptited to said
ssunes that overbooklng (1175) is here given by the

gongy %‘E‘ﬁé’d&%ﬁﬂ alspdtanie gher capelraipts and rules.
overt@\%g tio Qe tly for each segnent
of a pro gglt“ﬁ@%e?ﬁ't@ﬁ' %Jrsl;gfg ‘g{r;l exanpl e a booking in
fit 'tsmzoslamm ﬂmgamgn aI)TIO\EE"IbEI)I(IBQ peecentadd &2$ub4psodlhﬂ$1

ht d tt d
Tt I RaldRhgs CokrakinBal Arbracuate in16s ratuwitn avpy:

TTRETSUDBPTOUUCT " DOOKT AG  Count er . E " booKiI My COuTter

and avabbakings (produtl2 YR k-podu€ - #bdué bonhingEslibapodsbpin + As

bei ng now the result of calculations including
mul ti pI i cati on OM@TEDQKI”QJ,F@F(‘@HI@QG ISHIéBr@dLIﬁHI/ RE ar e

ycrici d.I I y Ho I Uyl I III cyti Val UucTsS. IIIC UVTI al I

Tfmdaweamrjl moduils peefesibbvnsgd v jabdes] i s rounded for
escrl

A REErRbReRE iscraeed ghpue WhesSlgp A, AMBySSS the product
fidrehhﬁér 8h8aHE KRfte] BndIRAL Qfon%ﬁ’is’ﬁ tHe E8Sadifyt @ndCieOPioduct’s

of an inventory mechanism 20 with a revenué
n’ﬂ@d@@ﬁ@ﬁﬂn@y%érﬁ\&aﬂab@y, Revenue Managenent

2. Hr o R R MBI LortSREL " phiud lagpuper, the

t gates tanthtthe d emaErRet %‘Fggrﬁ@rﬁtecéﬁﬁ ahlercdmpride tihes dslooking
as 25cancel l ations a no-shows. Find the optinmal set

oPereeRtags: anddlae éiléb;PrI@@'é‘Rtl snigp9king eeunter ang Evedability.
Th%?‘] gﬁ{é’@ﬁ%@f%?%e odIJHtr i *&%icﬁétgﬁ USSEbMST ©

I'm zat1 on On

this, see for he The i ce of
Rovenue. 50 Wﬁ%@'ﬁ&ﬁfﬂrprﬁ RzaRby® FPgI“Itur Mo
Garrett J. VanO@moﬁn@p@mﬁta@c@@gm@cwmo?shers | SBN
1-:.4020-.2701- 7. .page. 18..  The. invent.ory.mdule. (1213).

WD 2007/ 110330PCT/ EP2007/ 052467 21 sends i nvent ory
snapEigure 13 debicts exampesrmiiggodecit (1S916) end| RBprdduat tables

(105 s PRlehinhBEY byt he r evenue management syt em

Twbl Mke%s aé@&feﬁnbed FRe {Rraiick$ ranc® REMAP$RELS OF the World). An
overbooking percentage is defined for all sub-products.

A French customer booked an E2Z room on August 11th 2005.

The overbooking percentage for E2 on the French market is 5%.
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The snapshot sent by the inventory nodule primarily
contains activity data for a period of tine,

WO?@@;}I%&W for one day, conming fromthe inven{’élfn/%%mowosum

abl'e"and the reservation table. The snapsho

al so contain definition dat@koming from 10 - the
SBIEBhbKib AR Bookirt dhb?g  aBl-eg gand  the markets'
defi n?‘%i’oﬁ (tuﬁfoe.',dﬂgfs /pig uct 9?’abl e). Controls:
Bebausethene arevbvia §@nimms thesE2 mvaialilityds @t-r@PS =peO5uni t

e A bRl e AL R e o o

aVailEbiiitp R 00 gy otged.i on | evel and/or overbooki ng
ercentage and/or bid price. Wien it receives the

The onailgbiity ¢if SE2 hend rsénswb-pradhugis elepends) onptieiregverbooking

product tables accordingly. 20 Sub-products
pér?%n%?—:t her defined as follows: The inventory nodul e

Produtt 3 )Maaket OWs deT | Nbibdeking PéroéHisdeS - AvBilapiiR- P oduct

EET € {Ieriap SPECT Al TZATTON 0 a Producypd 0 gFr Y§

EFTHT RER SRR Worg 1Meg ventory modutte; gd+ops 115

| P | A
HASOSOUGT | I CUITSU 1 oS dAdrrda 1T urtTta ™t I_\,: TS
GESSOLiRN AN % BT praets

2E e~ aonc I tcandrul.ac
LAY T Uurn o

-
L E=19 AT T O A

] vaﬂ}’u CS 1 ZIT ci—Co 3 b1
Cf it &es%,ﬂj!gleé‘fqr i on.1%vel s mlevr..b@g.k'ﬁ;Qﬁ;;t.‘.1.n.1f133‘g':rs1 bid
price. 30Sub-products are usually defined and used in
— cdfisi anailabititincalpulation ciesgabed sbgraman by seusedawithout changes

expl.ad f . - todefinition inplies .
R RRIoNERs S AR Aty 36456 etk hrbhORund Sounter,in
( L plodustkaies The eiifferenoe hetwean #sé sudensibpreguéisookings,
end-requester market and ) )
and the product bookings, gives the maximum number of denied
assignments (denied-boardings in the airline industry), if all customers that

have booked eventually show up.

- Booking limits are as foIIoWed.

A booking limit is a maximum number of bookings allowed in a given market

segment regardléss of the éctUal availability of the product.

The inventory preferably uses two tables: |

1. a product table as shown above whose input-key comprises the product
identifier and the date, and data comprise the capacity, and the product's
booking counter and availability;

2. a subproduct table whose input-key comprises the product identifier, the
date and the market segment and data comprise the booking limit, and the
sub-product’s booking counter and availability.

The product bookings is the sum of the sells of the sub-products of said

product, possibly weighted by overbooking as explained in the previous section.

The availability of a sub-product is calculated as foliows:

availability(sub-product) = min{availability (product), booking_limit{sub-product) -
bookings{sub-product}
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WO 2007/ 110330PCT/ EP2007/ 052467 22 calls the
reservation nodule (1212). The reservation nodul e

vailability requests to the inventory
Wo%ﬁgﬁfﬁformtted, for exanple, in XM (eXtenI(’jlgzr%)rEMOﬁmsz‘lL67

Mar k- up Language): <availaB4ity>

1 t . .
o L S T

callculatiav ahombi |abioye cahbe preased swithoutf chargémdki ogiculate the
prdus puaaB iy Bl e Arecfifichretnd bodiar Fympelusibg subproduct

avan¥Bility Nows fRvh thé BdREt boabaiktyr ul es and
constraints and can al so handl e ot her constraints and

rul eFig@eei Hodpitiecly examplesi ainprioduals (1410) ansl subprodust (1420)

BTG Adte M " T BlTEes S8, 80 T TFlehe) ana Row
(Resokdinge) Wairk) CHle dkatiee that tlicode@bboiihg hetaritages are set to
booki ngs (product) = Dub-product c product

"~ Z8h@oki ngs(sub-product)1 (1 + overbooki ng_percent age

A baURnE G et to 448} element E2 and for the French market.

A French customer booked an E2 room on August 11th 2005.

A subsequent French customer who would also like o book an E2 room on
August 11th 2005 will be returned no room available although an E2 room is still
available.

A booking limit is also defined for group G1 and for the rest of the world market.

A French customer from the rest of the world booked a G1 room on August 11"
2005.

Because there is no booking limits for French bookings in group G1 the

. availabilit'y for the French market in group G1 is the same as the G1

availability, 2.

Because there is a booking limit for rest of the world bookings iﬁ group G1 the
availability for the rest of the world market in group G1-is the booking limit on
said rest of the world market minus the number of sells in said rest of the world

market, 1.

Bid prices are defined as follows.
The bid price is used by the following rule

-1 if the product rate >= bid price and inventory item available

return available
else

return not available

Bid price implementation implies that the system knows the prbduct rate. The

reservation module (1212) gets this piece of information from the rate module
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The inventory nodul e preferably uses two t abl es: 1.
a product table as discussed above whose input-key
.S the product identifier and the dat |
“K)%gﬁgﬁ%ﬁﬁprise the capacity, and the product'é?T 071052467
15booki ng counter and availéﬁ lity; 2. a subproduct
(123h) Carh Q3R dL "AitbAYy GRERESSCR the iIVEBRL module (1213), for
identifier, the date and the market segnent, and data
exampiej sxfollbwingu$¥Mbdokinat) per cent age, and the
sub- product's booki ng counter and availability. Then,
ad.-..as

t-haeavail-ahidit v .aof a.subh-npnroduct..j.scal.ciul.at
A T T AR T TTTOUOTTTOOo1 mJ A\l ) COUIT AT

<"T"B’F’”‘I"@§XI\§A | a;I | I élf)i Iui t; Zsubfproduct) =
§<r?;ﬁf'é‘?tT’3ﬁi“"I”f YPRr®duct)* (1 + overbooki ng_per cent age
ik @>W-5§F%%>L%% / 100) 20 Figure 13 depicts exanpl es of
“HPeEG TNy, % and subﬁ;’)rgduct tabl es (1320) in the
<SRy1O8PINT AY Qﬁ e EO0ET4ts are defined FR (France)
“PIHYCRARPT Rdst” OF the World). An over booki ng
Lva i i ISWToYs [T S 1N W
French custoner booked an E2 room on August 1lth
Theymyentang pesferaldy Mpag tye taldfasage for E2 on the French
r [ 9 7 Q41,0
123" §fKof 13016 as Tchal 4Bt WAORE FItRAEYGaiiecs) R product
t imntifier entiviheERatet amel ddte domprse tadbichpagity, sarkl the product’s
0,95 =1.05. E2 js an elenment of the C group that
cBRBKNASIUBIAr ARSI of or e the O availability is
2.43'5&&%5&3’(33%%6@!33@@ iﬁf}“ﬁé‘{‘&&“&,@ﬁ"ﬁgg thé Buéd identifier, the

sub- products nas on i Nng per cent age:
Pdattuand tR: makketicegn@rds b Kategcqepasntreghid price.
Avai l ability

Figure 15 depicts examples of product (1510} and subproduct (1520}
tables in the hotel. Because the booking and availability counters are kept in the
product table the availability calculation described above can be reused without
changes. )

Two markets are defined, FR (France) and ROW (Rest Of the World).

For grbup 1 a bid price of 120 is set for French customers and a bid price of
90 is set for the rest of the world customers.

If the reservation module queries a G1 availability for a rate of 100 the inventory
module will retum available (100 > 90) if the requester was from the rest of the
world and not available (100 < 120} if the requesier was French.

It is noted that the foregoing examples have been provided merely for the
purpose of explanation and are in no way to be construed as limiting of the
present invention. While the preseni invention has been described with
reference to certain embodiments, it is understood that the words which have
been used herein are words of description and illustration, rather than words of
limitation. Changes may be made, within the purview of the appended claims,
as presently stated and as amended, without departing from the scope and
spirit of the present invention in its aspects. Although the present invention has



1 French 5 1.05 " 1.05= 1.1 E2 GL | Rest of the
wor | dL10 1 Frenchl110 ; 1.05* 1.1 = 1.15 3.05 " 1.1 =
wo B0Ppidd t Rest of the worldl 15 3.05 " 1. 1% r/Be28d7/052467

- The availability cal cul atign descri bed above can be
reused w t hout changes to c&Pcul ate the pr oduct

b&arii de¥eribbd Yhérkan kiith Ordfé@nBeé O PJarbOQkl e NhRfterials and
in 10 the product table. The difference between the

ershadigierdsb phe deresepodryerion smdathintgndetlde beoliniigd, to the

ks t ' nb eni .gnent s

iRt BecPind e Rl Rungh, BS SRS AT extonas to a
fupdid BT squitaienh avacleek erhetiviitt Bad | Ysesh@uchas are within the

15Booking limts are as followed. A booking limt is
sceepeelithe #PRERERY clgimBooki ngs al l owed in a given

mar ket segnent regardl ess of the actual availability

of the product. The inventory preferably uses two

tables: 1. a product table as shown above whose

I nput - key conprises the product 20identifier and the

date, and data conprise the capacity, and the

product's booking counter and availability; 2. a

subproduct tabl e whose input-key conprises the

product identifier, the date and the market segnment

and data conprise the booking limt, and the

sub- product's booki ng counter and availability. 25

The product bookings is the sumof the sells of the

sub- products of said product, possibly weighted by

over booki ng as explained in the previous section. The

avai lability of a sub-product is calculated as

fol | ows:



avai | abi I'i ty(sub-product) = mn(availability
(product), booking |imt(sub- pr oduct) -

booki ngs(sub- product) WO 27

2007/ 110330PCT1EP2007/ 052467 24 The product booki ngs
follow fromthe sub-product bookings Then the

avai VWaBATIIS\ClcaIMEDdSI on shown above can be reused

wi t hout changes to cal cul ate the product availability

fromthe oduct . booki n ount,er. .Event ual | he
15 BpPUEGt @@ﬁﬁgm 1 1P FlSorYH{SRTeS igted for sale by a
%{’?fl \/id élﬁl] Hbﬁc%ﬂlﬁ ts exanpl es of product

pro uct ‘tables in the hotel

g %&%nﬁ%@tegé T B g
g\é Mgﬁ%gkl nﬁ] ,BV?% %&e?ﬁ %r %SsgércégEnt{)ZaEéf&rﬂ ity Po?é{rhents on the

Fr gasib offBaideluralify 4f dritens feaehsdionent b@ﬂEﬁdng@n@(dmm subset
on August 11th 2005. A subsequent French custoner, who

woell 8RIg| sesvice HeserossoraGHh Saltl exusive sHgakEonRIiFing resources
20 oom avai |l abl e al t hough an
gi%roréé ﬁ}orq +M%\F}§'ql\’§ rS A booking Iimt is also
deflndfor Glandfor t rest. o
eieatng 26 Pt ErellBs addredaiiie fibke Ritaig eBhghts having at
wopchét BRE kA RNFaIEORTESRTAMgUSt 11th 2005, Because
there is no bOOkl ng limts for French bookings in ‘

r N .
o BV 9IRS RN e on
Because there is a bOOkI ng. limt for rest of th

woPerBPLk A gBetanaTgHBS @f@alq Alems/F g fqrweﬂoby fhesunion of at
booki
) |%BFP{(%6 Q‘Z?@H.ﬂ%%@J%@ th? I?bdldngus ?gel "

nunmber of sells in said rest of the world nmarket, 1.

2 2%Es dnpthogiesf aletmdef wheirhealtchl dlewsent Tdfesaid Cblm’eilmjeof glements
used by the following rule if the roduct rate >= bid

bglpngeinRere thamhene @royrel %a;a.nnasm A Qroups-avai | abl e
el se return not avail abl e

2!%%%&9@9?&5%%@‘2%’ sﬂél%ﬁﬁ]é the fuftiérldibpaftd sends

aval | Ity requests to t |nventory hodul e (1213),

fofet%’ﬁﬁﬁy rrasfalké[ s% ﬂ@t{:‘% :i% ?e> A ?l@el @&hbin‘aﬁn of said

<ne|i@hm'm§,ﬁvbnua‘oa:rgest combmatlon of said groups.

-4, The method accordlng to any one  of the previous claims including the further

step of:

computing a capacity for each created group and for each computed meta-

group from capacities of said plurality of elements.



<stay begi n="20050728" end="20050802"/> <product
name="Gl" /> </availability> 5 The inventory
preferably uses two tables: 128 a product table as
shown above, whose input-key conprises the product

BRI B8 PP BTy éﬁ%@@%aﬁéﬁgﬁng the step of
&gpﬂbl i ff%’ﬁ;ﬂf S?é%eﬁme'p}ﬁoaﬁg% E@ﬂﬁ %) ZTPCEU@IHg%he further ste.ps

10%ate and the market segnent, and data conprise the
bid price. Fi gure 15 depicts exanpl es of

hot Si%gé”"@“@’a“?ﬂ%i%““@f e ty count or s
car corBindcgor RIS Bt Ceac!l Y. B bt Veanh fmeta-group

changesntaliifg Balkens ekingestef i ned, FR (France) and ROW

(Rest O - the Worl d). For group C a bid price of 120

i S set for French custorrers and a bid rlce of is
Bsthe mgth 94’1 acergingio ¢laien woviherelloe siep 9 booking "i ﬁ@e of said

e"é?ﬁgﬁt\éé}g a‘%%ﬂgi,ﬁ]éqg 8I(ﬂs a C availability for a

rate of nventory 20nmodule will return

aval | Ie (200 ) h 1e

e SooBainesioer s cfolgt S ULRFIS HoBGRol LB 1Heofpper steps
regfiester was French. It is noted that the foregoing
exanpl es have -been provided nmerely for the purpose of

expl a'&BdeQlﬂng‘ﬂ‘i’e ao&uammp%fwaw drix @,@V\%onst rued as
limting of The present”invention ile the present-

Icg\r/? g.tchﬁ@’ ﬂ@_tﬁ?ﬁ?%ﬂ,%ﬂﬁy Ioi’@%%f‘é\’leﬁegatu éﬁ)dfpe%&{tg{?ﬁ@ §&d d one group.
whi ch have been used herein are words of description

Taﬁbb methed ratordmg toatlhien Gtihelnding rtioks fmfhelnahep;saoi on.
Changes may be made, within the purview of the

appenaessseksings avaatpiligs ofit &Y othat egroaps, @lcam@a@edssmg step
wi t hout departlng fromthe scoge and spirit of the
pr eseficlidiVe the dirther step ofspetting re%@%a%aargwe availability to the

prese

Doo7 HBTIER R0 Iraionesd Ao arlptilly 2 Apaiegity of any
wi t h redtergeoae contapdng icarreat groeigns, material s and

enbodi nents, the present invention is-not intended to .

be |i mdseessingtdilability of all elements; said reassessing step including

oF--

the further step of: setting reassessed ‘element availability to the
minimum of current reassessed element availability, and availability of

any group containing current element.

8. The method according to claim 1 wherein said service resources are leisure

service resources.

9. The method according to claim 1 wherein said service resources are travel

service resources.

10. The method according to claim 9 wherein a specific item of said inventbry of

travel service resources is attributed at check-in.



particul ars di scl osed herein; rather, the present

invention extends to all functionally equival ent

structures, nethods and uses,?%uch as are within the

5 scope of the appended clains. 27 WHAT IS CLAI MED

I41S: : net : agihg.ag | ] ;
1r1‘es1(_3rl]ﬁlcrg§t o] f%&ga&{'ﬂalgleéﬂgﬁ g 2'2?’@ g@{%?ﬁ/isgg{ ?Ha‘?l%l service
résofca bobotebrourhsi ng: defining a plurality of:

criteria characterizing said service resources;

ividing said inyentory of seryice resouyrces jnto, a
1§+ Jihg methagracaosdipaite ciHm er A whersin s Zrapfﬁtﬁ%wwesources

apd Bgé stiﬁ”naair.p L el ement conprising an exclusive
subset of sai'd service resources, each said exclusive
subset conprising resources sharing common criterion

13al Thes ;methedt angording doatlaings.od igr dtipwheatgin eglemiany and group -

t hose. of said el enents havin t, | east .one criferion..
aVATRTER BmAeeourd eptelg o druitdns B8R0 erigd Spmitising the
pRIRMRARSstapsopai d plurality of groups; and conputing

al | met'a-groups of said elenents being fornmed by the

uni ing! all SRi-giotPsOYL AP RIBAAO RS Bhn SR & by th
ol GOmPRInG o S o O o R AGHIS, Yo Pan 68 iared by the
eadtiersiestiombf two seedapping groups off said pheality dbgraumss t o

nore than one group of said plurality of groups.- 3.

Theonwputing acfapeicity for dac sdidisubgradipng t he furt her
step of: retaining those of said neta-groups formng .

a uni que copbi natjon of said,elenents froma |argest L
obermeths gpoamiing 4o i 13,wherein r?eth?&&lnscasoﬂgnﬁgover said

: - .Qf ' ' ' i :
i 7Y, pBBRIng e, BLmpRig e TURer PR
- cr 0 e - u :
CTSMELASRND B8pECh SA B P AR ping he
mefurredr atep of iupaating &ment bobkihh eopney farusachl dayref said multi-
including_the Step of: booking in one of said
el daeReeKingRegiodooki ng step including the further
steps of: conputing an availapility of said one ,
el efbaeking drrpoeigigaichgeniis, §8id haoking sterdrclydingihaddrther step

el BEPATED Srdi? dRcitith BolhRorE Neber By Bl myidiey booking
bOp’Bﬁmg; in one of said elenents is replaced by the
step of: o

15. The method according to claim 14 comprising, for each day of said multi-day

period, the further steps of:

updating availébility values of said meta-groups;

updating availability values of said groups;

updating aVailabEIity values of' said sub-groups;

updating availability values of said elements.
16. The method according to claims 13 to 15 wherein availability values of said
elements, of said groups and of said sub-groups, over said multi-day booking

period, are assessed on the basis of the minimum availability value found in any

day of said multi-day booking period.



booki ng i n one of said groups, said.booking step

i ncluding the further steps of: conputing the
avai l ability of said one grow¥; conputi-ng the
avai l ability of each neta-group containing said one

ThdBisrethir rSceping o clume KB sUSIoHR RYAiGblfy Uhes, over
uBlPHP o SRRPCaRd NSabSRdd GBI PEBR of element
s ' it

er step o ting reassessed group
axaedabilth ivhlueg a\«ertslae:i miulti-dayrbobkingipednd. r eassessed
group availability and availability of any -meta-group

ony ain curre reassessing avail ability of .
185 tha BBy SE60ifie 2l o R LR BileRiiy haieS ver saia
nfildag bodkRiy Priod B fetbseesss 8AI8E bakRNBM$ub-group and element
avai lability to the mnimumof current reassesSsed
agpilahility valugs|aver spidmuliirdaybepkiagperied. of any group
containing current elenent. 8. The nethod according

ARl DB 33! RyREfy HiechBRRHS FEmicind e adapted

fdr oure/ig) oulseéach spvoltiher methadcactoading tto argl orse of theeclaims 1 to
resources. 10. The nethod according to claim?9
erein a specific itemof said inventory of travel

- service resources is attributed at check-in. 29 11. :
28h ‘%I'Héekﬁqgnﬁ%f: &g WHerdihBaid i?i'i/eﬂitorWlﬁéShéhéﬁl theludes an
travel service resources are hotel roons.

inventwy datatasdiang! @ cessdruatiorodatabage wher ei n sai d ‘t r avel
service resources are seats in an airplane. 13. The

2 PERERCO e 1o 20Tl b Rt i
a"ﬁdvbl s@l@lcettﬁélﬁbl@ﬁ clll@torﬁérs?@ﬂiﬂmt Fhnd t) feﬁldv&'hnéfnYanagement
steps of: conputing all sub-groups o sai d el ements
systam; @aﬂﬁieﬁe-im Sysiein.-by the intersection of two
~overl appi ng groups of said plurality of groups; .
W 4
25O TR SRR 2 FRIURAES et B Ygarthf moaule

adimentorgmediile amndl & ratdayoddeki ng peri od, conpri sing
the further exclusive steps of: either booking in one.

r/§a' dbél frgs Pu%%'%sﬂ}ggosgﬁ'fgﬁgrffs)r Eﬂ%)&lg 1 nﬂtsgr\{ige resources

offfdy ﬁ@xaefbysat.%veugémr&qyrob@ekidisuaeﬁieria cAhp R Ng
In one of said groups, said booking step including :

L MGy SRt PSR P f WP SRUBkE50 cervc

e tésadirees; cardi ngedrs adaptedlforcearpringioud, edadr stagc bf diay method
of said nulti-d er | he further steps of:
upaﬁ?‘i’rﬂlﬁ‘gat\%ﬁ'lya%y‘l"g ?g‘l’ Jgs of said neta-gr oups

updati ng availability val ues of said groups;

i ng
. avai'B¥§iYe Managemantsysten éogmaxtjwémssre\f@watw sdtawnrom the
,avga%gﬁsEk{Na%ﬁ“HE@u@%ssa'd el enents. 16. The method

accor to 15 wherein availability

<t Gesfin SPbat T AREb g baRRAARBE R Bl S S°§?€°mefs

assessed on the basis of the mninmumavailability
value found in any day of .said nulti-day booking
period. 30



17. The nmethod according to claim 16 wherein subgroup
avai l ability val ues, over said nulti-day booking
period, are reassessed on t he*basis of el enent
avai l ability values over said nulti-day booking

BN st S BABERB HhS) RASal i moane
B H DI ETEE oo IR TR TG,

bo%é R rde‘ﬂﬂigl% é‘lﬁ:—pf%d?}\‘;&t \ﬁm]initﬁe Wéﬁ(ﬁi@%g@g&gvel resources,

i nventory nec sm T conprising neans a

S B oE bRl oo

19 galefravdl resbarceBREILEhY SARF Basbrdducke| udes an

inventory database and a reservati on database. 21.

Thensx$d Rinsetting Bhding Anfts t8 AnGaEA WathMtHEBARShtory of said travel
adapted for interfacing wth: a travel service

pr sgselgces neduding seicas-productsiel agents; a revenue
managenment system a check-in system 22. The system _ '
of nod¢anaridtisdtting Hoéd privek udi any decheidkini thendehiory f said travel -
par ser nDduI?,_an invqﬂior dul e and a rate nodul e.
23.ePYFrediIC Yqing sRIdFURBLUGE - syst em for booki ng

travel service resources offered for sale by a travel

25 MAEC, PR VorAGhink QACUBERITR s3id BAAREHShBERs 3fe trig?gered through
i nventory mechani sm for managi ng the inventory o

© insHiudtionsresie ivegr voroesaid evence snaragenmed sy stedapt ed f or
carrying out each step of the nethod according to any -

2 A hRe? plefcd iRl SRS FF AARIARL, R LBfage medium,

cbpYieing’ &saplites seadalsibadigel Mealls famadusingibt IdaBtibhe® Computer to
said travel resources-.to said custoners. 31 24. The

opgrate e meihad mizBanp@ingian KWPalonnPEREOISE FRsSHEPRSsApcording fo

ap SnEBANS. aEaRLeckf A5 | mpl ementing revenue nmanagement
gcﬂniq i hy

ues, I ncludi ng: neans for defining
sub-products within the inventory of said travel
resources; nmeans for setting a |level of overbooking
to any itemw thin the inventory of said travel
resources including said sub-products; neans for
setting booking limts to any itemwthin the
~inventory of said travel resources including said
sub- products; nmeans for setting bi'd prices to any
itemw thin the inventory of said travel - resources
i ncludi ng said sub-products. 25. The systemof claim
24 wherein said adapted neans are triggered through
i nstructions received fromsaid revenue nmanagenent
system 26. A conputer program product stored on a .
conput er readabl e storage nedium conprising conputer
readabl e code neans for causing at | east one conputer
to operate the nethod of managing an inventory of
service resources according to any one of the clains
1 to 18. ,



