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COWUTER SY TENIAND NETHGDWFOR DETERM NI NG A TRAVEL S€HEME M NI M ZI NG
TRAVEL @OSTS FOR AN ORGANI ZATI ON Background of the an ntion The present
i nvention relates to a conputer system 5 and 1 a:nethod for det erm ni ng
the distribuligB=2% transportation carrijer support that will result in the
| omwest total travel cost for an organization. More particularly, the :
i nvention relates to a conputer system and nethod for devel oping a nodel to
represent an organization's travel 10 ~ Fequirenents in order to maxi m ze
and | everage benefits obtained fromindividual transportation carriers. _
Typically., a larger size organlzatlon will send to purchase a significant

amount of travel ggh AR c AF9RaER Pl e, a

| arge corporation gy . : : PARE | ﬂwld ajp-fraiy f'ung -

di vi sional office, manufacturing p an S, e may be expected to

have its enpl oyees and/ or representatlves travel t herebet ween as well as to

other locations in the ordlna-: g : en@imin an organlzatlon
@;er

typically negotiates ﬂ geg@rgsc Pyl

r
travel carriers in order tO O taln a%IISCOUI’IthOI‘ SUj Ol‘tlngi e trave

carriérs. Nebeh endietdiod JLfoxp dekammining &ihe sk y actually
cost the, or gatinaicxTatiee cancier iwppdrcbe:m s.mam rémlarﬁmdheam@éc

F h
barticui 2o fﬂgﬁé%ef éb%%gﬂ¥%by J%&ﬁg -y par |cular d'%ve fﬁﬁi£§l t%Pe

partlcul ar I'ncentive arran carri ¢
travel bet mé@h"wqieRTat¥%¥P#%n‘éPaﬁ REPYERE BYFEaRand methed nfeXo, the

or gani zat i Ogea SpEiey D HOdéErtd NPegrddeddadn t&nﬁ;&ﬁﬁ&ti@ﬁfﬁl@fa@ps not
nt service between the.t

A Dorti ] vorg R Eneath EhgTRet TR RER LRI Lptsce Senertls
ob»a;ned from individual transportatzon carriers.
' Typ;cally, a larger size organzzat;oﬂ will ‘:end to
puschase a significant amount of travel aerv;cgsmfrom a number
of travel carriers.’ For example, a large corpofétion having a
is he:rdquarters office and several far-flung div;siOnal offices,
" ma ufacturing plants. and the like may be expected to have its .
. em..loyees and/or representatzves travel therebetween as well |
as o other 1ocat10ms in the ordinary course of businees.
Such .an organization typically negotlates special incentive.

20 arrangements with one or more travel'car;iefs in orde: to
obtain a discount for supporting the travel carriers.

Nevertheless, a particular:inégntive arréngament may
actually cost the organization more money than is being saved,
fo: any of geveral reasons, For example. the organization may

25 tale advantage of a particular incentive arrangement Ly using
a jarticular travel carrier to travel between a location A and
a2 . pcation B. However, in doing so, the organization mﬁy have
to suffer the fact that the travel carrier does not provide
fast and/or frequent service between the two locationme.

30 Alternatively, the travel carrier may not provide adds.d
‘berefits that another travel carrier offers for traveling
between the two locations. Still furtheyr, in supporting the
one carrier, another less costly alternative may be ignored.
Inevitably, the lack of an organized travel scheme causes the

35 organization teo incur significant addirional total travel

(taxed copsq 024chon tard
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benefits tﬁgg angt%%r tradg& cgrrler of%ers foﬁztravelﬁng bet%een t he tmo
| ocatiogps. Still further;- i-h supporting the one carrier, angther | ess
costly alternative may be ignored. Inevitably, the |ack of “an’ organi zed _
travel schene causes the 35 " organization to incur significant additional
total travel [err] 2 costs. Thus, it would be highly advantageous to
have a system and nethod for organi zing a coherent travel.schene based on
the organization's travel denmands, the negotiated travel incentives the
organi zation has with particular travel <52 —carriers, and the service each
travel carrier,provides hetween particular travel locations as well as
several other factors I n order to mnimze the total travel cost. incurred

by th { I t
D e or AL O Y abed Ao YEght S ndBensenpaupoFoube KRR P At
travel schenmndcmenhodnfarngrganxzhngoateoherenu orgwelzathene baeed the

O gani Zat | O £ 6k an] SaPHLAPESErkbaY hehbhS, ' PhenlHERbERY Braliedvel oS

for a plurall predeterm ne rave rave
conpri ses a.%?%ﬁ%FlﬁﬁPtheaﬁaganﬁFaﬁéPndbéﬁ|HhFhoHarﬁhﬂui§rsEF?H&1by at .
| east sne ofcamﬁiafallaudOEhéra&ebiearéaenScraJBQ SRZeBrCPEDides Bedwkan

s R I AL AL B et S

recelved by imeoridew tapuiniwizecths pooebssuavel cost 1ncurred by the :

: _organizatzon . :

.-} Summa of the Invention

10 , : The presenn invention is .directed to a computey
syste€m and a ‘method for determ;nlng a travel scheme for
mlnlmizing travel costs for an organization, where tha

_'orqanzzation expects to purchase travel trlps for a plural;ty
. of travelers for a plurality of prede:ermined travel -links.

15 Each travel link comprises a travel origin and a travel :

' deﬂtlnatlon._and is served by at least one of a plurathy-bf
truvel carriers. The systém comprises a data input device for
receiving travel information relating to the carriers and the
links, a data storage device for storing the travel

20 inZormation received by the data input device, a processor,
‘and ‘2 data output device. 'The-sygtém constructs an objective
fuaction and a set of constraints from the travel information. '
Tha objecczve function represents a travel cost to the

- organization to purchase travel trips. for the plurallty of -

25 travelers for the plurzlity of predetermined links, zad the
coustraints comprise restrictions relating to the cbjsctive
fuaction. The constraints are applied to the objective
function ‘to determine a solution of the objective furstion
that satisfies the constraints and that minimizes the travel

30 costs of the organization. The data output device then
generates a report representative of the solution.

Preferably, the travel information comprises travel
cost information for each lznk for each carrier serving the
link, demand and supply information pertaining to a projected

35 demand for each link and a projected supply for each carrier,
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and a data outpugzgeV|c i %he&systen1congtru%ts an obj ective funct1on and

a set of constrai nt-s fronlthe travel information. The dbjectlve functi on
represents a travel cost to the organization to purchase travel tTiﬁs for
the plurality of 25 travelwers for the plurality of predeterm ned |inks,
and the constraints conprise restrictions relating to the objective
function. The constraints are applied to the objective function to
determne a solution of the objective fungtion that satisfies the
constraints and that mninizes the travel 30 costs of the organization.
The data output device then generates a report . representative of the
solution. Preferably, the travel infornation conprises travel cost

i nf or mati on &t aEFLeT Foabrinfrmation Pextaining the ApYkpredptnrmined

suppl ¥ i nf orgedl %@eéigwim:iéh maly Ohﬁé evih@ﬁ respesendof aﬁyeaehr_henk and

a proj-ected su for each carrier caprier. goal i nfor

pelrot ajl ni ng t% %?1’53/ e‘? Ti R TrAYel I‘Féo%‘l" g‘a‘?#?ﬂ??%ﬂg"ﬁa;oﬁaeﬁgaﬁ #‘ﬁnl‘egﬁﬁ'ct
to-any of tkeamkucarrierF%erwimg theVEinkpsa veighvedi valber reprketnnkngor
each cgrrierg x?%é’ﬁﬁ'ﬁltif@s# 0k, tﬁe %ﬁ'eféfpéféeaiiﬁa the iﬁﬂkaCt ual

cost to the organlzatlon

trav rrier
det er mi ned. B&R &b ‘fiarﬂ'l%r O’Eﬁegﬁ?%%“’{“&ﬁ'fét i Q?F% gPiXs Fﬁ@ QBﬁFSF"‘He
travel cost fuxcehsh combrises thayeﬁm0@Stafbraeelhcbsnkfownpacheilhke she

of a travel «asfef ok, se%faﬁeﬁuf@& %Hegétgﬁ a{m we t&g&eluceakcf or

10 . , each carrier servin
represent i ngF @SR lf?aﬁ‘rﬂ-)%%' BRXYHAG ob AN K oﬂn'f‘thFr EVE]"FAQ"PH& EPxK
_USI ng:.b he caéacuercam:u-iwl segving arNarl aik ecomprises the weighted value

representing the actual cost to the organization for craveling
the link usimg the carrier multipl;ed by a variable
representing a number of: trxps to be purchased from the
carxier for the link,

15 _ Preferably, the constraln:s are derived from the
demend and supply znforma:ion and the carrler goal
1nformation.. Also preferably. the conetraints comprise link

~der-and constra;nts, carrier eupply constra;nts, and carrier
goal constraints. The link demand ‘constraints require that

20 -fox esach link the sum of the variables repreaent;ng ‘the numbex
efitrlps to be purchased £rcm all carriers for the link be
equal to the projected demand for the link. The ecarrier.
supply constraints require that for a particular carrier the

_ sur. of the variables representing the number of trips to be

25 ‘purchased from the carrier for all links be in a predetermined
range. Each carr;er goal constra;nt requlres that the goal

the crganmzat;on has with reepect To a partieular carr:er be
accomplished.

Preferably, the information is organized in the form -
30 of a matrix or table,'where each of the plurality of links is
laid out in a first direction, each of the plurality of
carriers is laid out in a second direction, and each carriex
gserving a partlcular link is designated by a cell having
information pertaining thereto. Also preferably, the 1ink -
35 demand information is organized according to each_iink and the
carrier supply information and the carrier goal information is

£v0/200 ' HOLINVG 1662 L89S STZ T8 Ly:9T  S8/T¢/¢0



6G:G Iel 72 U] juilg ¢iG 1R Zg W] PIATBIAY
representing a nunmber of tryps to be purchased fromthe carrier for the

l'ink. -15¢ Preferably the constraints are'derived fromthe-
demand and supply information and the carrier goal information.. Also
preferably, the constraints conprise |ink demand constrai-nts, carrier
supply constraints, and carrier goal constraints. The |ink demand
constraints require that 20 for each Iink the sumof the variabl es
representing the nunber of trips to be purghased fromall carriers for the
link be equal to the projected demand for the I'ink. The carrier supply
constraints require that for a particular carrier the sumof the variables
representing the nunber of trips to be 25 purchased fromthe carrier for
al | 1inks beS'Hapigeddacsoridiag rangach carmienrri Brefiexkbiynslingar

ngglgfsb;hgbrbheaﬁgﬁg A a?g?améatéangbaﬁ gayhtﬁéses§§3$91§=92£&'euéﬁr

i ] | Lzed i

form 30 gg n%ﬁ%?lx EPqF % wﬁQFErﬁéeﬁ Bgetﬁ@fBFa?ﬁrlt nSPrWFHRins
laid out in ﬁrbmrShedBp@unimn,maycbeo&omhanpbatealfyomfther¢bapﬁte8 bgstem
out 10 seceBlpdinechiroBalddeehilata" EbE 38" Yh BePebAb! LEULEL ITNK 1S,

‘desi gnat ed bg a ce having I nrormation pertarning
preferably, :BREaRERMesLSs. demand information is organized accordi hg to

ea?h Il?k and the carrme %wg@hxernépsaahlaﬁaaﬂéthae asérpﬁéfaeabl
i nformati on 0 ed. a [ arr
| i near progranﬁ%oaéd E&ﬁ& ﬁ?ﬁf ansgp%9 Pﬁgv% ﬁs?rﬁFﬁY?EtBPgﬁ@*2¥ti°n
service to an organization. The fee for the service may
10 ¢comprise a portion.of the savings realized to the organizatxon
bv employlng the travel oPtlmizatlon service.

ef ic onofthe' wingse _
_ The forego:ng summary, as well-as the follouing
de:ailed descrlptlon of a ‘preferred embodiment cf the
is invention, will be. better_gnderstood when read-: in conjunction
' with the appended drawingé.' For the purpose of illuss erating.
the invention, there is shown in. the drawxngs an embodiment.
which is presen:ly preferred. It should be understood,
however, that the invention is not limited to the precise
20 arxangemente and instrumentalzt;es shown. In the drawinge.

' Fig. 1 is a echematzc block diagram of a computer
system for determining a travel scheme minimizing travel costs
for an organization in accordance with the present invention;

Fig. ' 2 is a schematic block diagram of a tspical
25 travel link; _
Fig. 3 is a flow diagram of{the functions performed
by the system of Fig. 1; :
, Fig. 4 is a flow diagram of the data in the system
of Pig. 1; o |
30 Fig. 5 shows a matrix or table comprising typical
1nput information for the system of Fig. 1; and | |
Fig. 6 shows a matrix or table comprising typical
output information from the system of Fig. 1.
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Obj ecttive 6fgu%ct [ p‘cl)nzzt o0 det. e‘I’r# néI t he sol lZJi% |90n K q nf or ITB.tJ'I Sn froam the
‘sol yti o may be comruni cat ed from the conputer system 5’ to point of sale

termnals for use in setting travel arrangenents. The conputer system and
nmet hod are preferably enployed by a travel agency to provide a travel

optim zation service to an organization. The fee for the service nay 10
conprise a portion of the savings realized to the organization by enpl oyi ng
‘the travel optimzation service. Brief Deserfntion of the Drawi ng The
foregoing summary, as well as the followi ng detailed description of a
preferred enbodi ment of the 15 invention, will be better understood
‘when read in conjunct pak , =Y ! se of
illustrating the invent]on, )
which is presently prefSPt@in tletr“g‘rﬂ%%?bé“%dﬁ ﬂ?ﬂﬁl 1'1‘10‘?1%‘%/&"13&%“9 he
i nvention i sdeeExiiiptiiced ficr idonverdeinte Qihly aid aﬂmﬁlt‘ﬁuﬁiﬁn The
mstrumentalh % w I ,,dra. F| . t|c bl ock
.diagram of a (E:‘(%ﬁ%utgri sytstem dete rﬂi '%%?Srsc‘ﬁ%%eg l'rﬁm zing
travel TostsSfEechionsgdm Lthe érammm MI#emWesemadmvenrhmn E
Fig. 2 is a wehasnviiqudr@lydisdd amuthvaird ifé’ée ?ﬂtrthéf ﬁfL JE& ﬁFﬂ%ardg -

.|saflowd|aram0f the funct’ions performi_’é?rn ystem
‘4is a flow & gg??fﬁnyo e FEERSSHIMAL Yoy & ‘-’eﬁ°‘?—?'§)"’-ﬁ c%ter of tha
‘Fig. 5 showseferenced elemente carlxerlmmg.nqzlmg;aln.ncmmes nil@é nesidd d¥dve .

the system ofgEcd £italanA n@r&;on@éh%i’ﬁ‘rdﬁqéé ﬂ{efé‘gf € &r?moféggof

t |caI
yp similar import..

Referring to the. draw:mgs in detail, wherein like
numerals are used to :.nd:.cate like elements throughout, there -
i¢ shown in Fig. 1 a block diagram of a computer system 10 in

accordance with the present :mventxon. - The computer system 10 .

- may 1nclude a centralized maln-frame computer hav;ng extended

' ‘storage and process:ng capacity and the ability to 1nterface
with a plurality of local and remote extérnal data scurces,
svch as an IBM E90 mainframe computer. Alternatlvely.'the
computer system 10 may include a personal computer (not shown)

20 having the proper power, programming, cOmponente, and external
duta access capabilities. For example, an IBM PS/2 Model SO
X¥436 personal computer may be emﬁlcyed. However, one skilled
inf the art will recognize. that:the computer system 10 may be
any. computer system having the ability to perform the

25 functions to be described below.

As seen in Fig. 1, the computer system 10 js bi-

directionally linked to a plurality of data sources i2, via a
plurality of communications links 13. - Preferably, one of the
drta sources 12 is a computerized-:ravel reservation system

30 (CRS) 14. The CRS 14 may comprise one or moxre of th:
computer;zed reservation systems widely used by travel agents
tv gather travel data and make travel reservartions.
Typically, such a computerized reservation system contains
travel information on most if not all regularly scheculed

35 travel services provided by most if not all major travel
cerriers. Such information includes, but is not limited to,
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out-put i nfor mati on fromthg) systemof Fig. 1.. Detaned Description of
Pref erred Enbodi ments Certain termnology may be used in the follomrng
descri’ ptron for convenience only and is not limting. The werds "right"
“left"™, "upper" and "l ower" designate 5 directions in the draw ngs to
whi ch reference I's made. The words “inwardly" and "outwardly" are further
directions toward and away from respectively, the geonetric center of the
referenced el ement. The term nol ogy |nclgdes t he words above specifically
menti oned, derivatives thereof, and words of 10 simlar inport.
Referring to the drawings in detarl wherein |i ke nurerals are used to
I ndi cat'e | i ke el enents throughout, there is shown in Fig. 1 a block diagram
of a conput etk sysémﬁmedndepmmmd\naﬂrim prﬂsenforne'aohr pnavédbe

conput er sys % the é{@'f@f aozcefﬁfé% %@?f SQWEE? the

havi ng exten rocessrng capac y and
interface WIEWEIGfaFFFYebM%%\EH’e%rRﬁ %ﬂa@ EﬁFﬁi‘iB&F‘SeEr"gﬁ%h

as an IBMdE&Qnm niﬂarrs perPitSlax ﬂsﬁmeaewiﬂatim cenpuher aystem 10
ot ogr afm ng, BYCRHORERF sERREL cheerRer SR & oRRILEF bt ol B8Rp BOLE!
exanpl e, an B P&/ go\ptibe eonm:ao:pewsmamememwayagewew eyeqther
However, onejskbihedibh i»ésaeiﬁgvrtdﬂcﬁ@q%wf sébaicébe cnapuaer payst em 10
may be 'any conpute stemh aving t he "abi | to
functions t octHe® iﬁ?&beﬂ BeRBGFE %@ns%EWP?*Pgé E? ﬁﬁgl ﬁﬁﬁ?&? §§5F§ﬁyﬁb.
is bi- vehicles at a connecting location whzle a stop-over comprises
10 a atop at a connect;on location without a physical change of -
t:=ve1 vehicles. Preferably, the computer system 10 can
transmxt information to as well as receive information from
thé CRS 14.  Such information may be transmitted and recelved
- via well-known protocols. i b
is ' As should be recognized, the term "travel service'

" refers to airline travel if the travel provider is an airline,
rail travel if the travel provider is 2 railroad line, and the
like. As may be expected though, the large majority df
travel service provided will_be_alr travel provided by_air

20 carriers. As should also'be.recognized, and as shown in Fig.
2, travel between a travel origin and a trevei destination may
be accomplished either directly or via a connection or stop-
over. For example, when traveling between Philadelphia,
Pennsylvania (PHL) and Palm Beach, Florida (PBI), the CRS 14

25 may show a direct air flight 16 offered by USAir Airlines
(0s2), and a series of connecting air f£lights 18A from PHL to
Newark, New Jersey (EWR) and 18B from EWR to PBI .offered by
Continental Airlines {CO). Thus, the travel link comprising
tha travel origin 20 of PHL and the'travel designation 22 of

30 PBI may be served by at least two carriers, with one carrier
dffering at least a direct flight'ls and the second carrier
offering at least a series of connecting flights 18A and 18B.
As is kpown, several other carriers may provide service for
the PHL-PBI travel link, and those carriers may offer direct

35 flights 16 and/or a series of comnnecting flights 182 and 18B
connecting through several intermediary .travel connections 24.

3 ——- : 19T  96/12/¢0
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directionally linked to a gpurallty of data sources 12, via a plurality of
conpuni cations |inks 3. eferably, one of the data sources 12 is a
conput eri zed travel reservation system 30 (CRS) 14. The CRS 14 may
conprise one or nore of the conputerized reservation systens w dely used by
travel agents to gather travel data and nmake travel reservations.

Typically, such a conputerized reservaU(M%systen1conta|ns travel

information on nost if not al'l regularly schedul ed 35 travel services
provided by nost if not all nmjor travel carriers. Such information
I ncludes, but is not limted to, 6 the schedul ed departure and arrival

time for each travel Sﬁé!bﬁﬁanbhﬁocﬁiéeni Sééfnortﬁéraﬁtﬁobohhéehriﬁehlso
service, the nu

f t t |
ol na ppareEhntl, thAiae SoohinzoRLnal cd beiieal g, b5, 26 BAVAPS

travel servitaficegaties ancmudenguohuornotomamxued eo¢ recewdst kencerning

connect | on. Ok 3RP- Y8k {bLIRy Ba-¥ELhadSol UEL.hOba' 1B ba" e@f%mgysa the

travel seryice é a connectron conp e(;p I ca
change Sof trh@éﬁlﬁeﬁﬁcF G4 &FganéGEEEEFrngSPQBaEFSQrMHFF§Ha1§tPE eTRblYy

C]erprl sels 10useqatst %am ile lﬁgaoegt EeAti8EaEE0ROY Eh%ubrgahh!%tﬁ.@n change
o travel vellclohsorl E18 Aok £ BB ERARE h AL A, R,
i nformati on hﬁ;:bemoa&nya:t&rusaﬁdrrueéngepar:écméhr-twawelpnmmmmdrs. 15
As shoul galvag:lqagragggl zsﬂfstsggﬁaana n EAKCL-ECLYh ECrebBhRSe! SRl ke travel
10 historical travel database 26 may also lnclude other travel
information pertinent to the. organlzatlon, and that other
pertinent travel: statis:;cs may be compiled or derived from
 the travel 1nformatzon. ' :
~ Preferably, the data ‘sources 12 further include a
. _15  cltent or organizatlon discount program database 28 1nclud1ng
' 1nformation £rom the organ;zation repreaentative of 1ncent1ves : :
' and d;scounts the organlzation has negot;ated with partzcular o
travel carriers. For example, a part;oular_organzzat;on or
client may have nego:ia:od a  discount from United Airlines
20 (Ua) wherein the organization automatically receives a‘'ten
percent discount on fares. similarly, Eﬁe'organization may
have negot;ated a discount arrangement with American Azrlznes
(A2) wherein the organization will receive a twenty percent
discount on all fares only if the organization preferentially
25 travels a particular travel link via the airline. sStill
further, the organization may have negotiated éreferential
seating arrangements with British Airways (BA) on flights to
London only if the organization purchases a predetermined
nutber of travel trips from the airline. Here, the texrm
‘30 *travel trip" refers no.o trip on a particular travel link.
Preferably, the data sources 12 also include
particular client and/or organization information from the
organization travel manager or the like 30. Such information
30 includes, but is not limited -to, predetermined travel
35 - preferences an organization may have, travel policies or rules
the organization may have, and the like. For example, an
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rail trave(I; I fi ‘Nhe travel J'f,* OVCII der is azvr%u | rwog%i [ i ne-iapnd the |i ke. As
t he

may: be expected, though, large majority of travel Service provided wll
be air trawel provided by air 2D carriers. As should also be

recogni zed, and as shown in Fig. 2, travel between a travel origin and a’
travel destination may be acconpllshed either directly or via a connection
or stop- over. For exanple, when traveling between Phil adel phi a,

"Pennsyl vania (PHL) and Pal m Beach, 'Flori-dg. (PBl), the CRS 14 25 may show
a direct air flight 16 offered by USAir Airlines (US) , and a series of e
connecting air  flights 18A from PHL to Newark, New Jersey (EWR),and 18B
fromEW to PBI offered by Continental Alrllnes (CO. Thus, the trave

i nk conpri STEARNIRARIGN Py vish o givern prefeyence @ | Deftis g’hmlmQZ

of 30 PBI (DR e Sévaedp 6§s§§1éea§iné&0tﬁér6t§éx§zzé\ti$h QPEsed ST
offering at | east qbdlrect : %? % ﬂ %fqlscarr1er offering at , -
| east. a ser {"E¥FY i REEHRE FFRYA 1&%%?5.3338 ChCRET 85 A ipe in
ot her carri extey utyreyi dblsej vthe inforiatfbh- ﬂBImﬂy adnmd:hhdeﬂdeﬁﬁ:&é heetst

car i egs, bl i 3 Lot A el ol

flights 18A.and 1 connec reug ra ernE rave
connect i ons GRRAecting tlmer‘ﬂ te chgose ﬁg@i#‘ﬁcﬁ mO’d%E LERMrEes 12

al so prefer a*ﬂmeéminglermél sthéi ﬁﬁéféfﬂé&' tﬁﬁéﬁmﬁeda”ff e ld@b&ﬂfﬁié‘&iﬁ&ﬁ
i ncl udi ng, Qﬂéﬁﬂﬂﬂ&% q%%g ﬂ gcords concerning tra previ ously
per formed or “artdnget b 5e}+ Fred on 5 behal f of the organization.
Such information is pr&$ew§blybesndcogntze@1IEherGWEﬂ soarces XX hay t he
organigati oNinslude othexr specific sources of electronlc- and ‘paper-based
_da-a and the like. Additionally, it will: be. recognized that
information deta;led above as being available from one
particular data source 12 may in fact be available from
another particular data source 12.
15 - : Preferably, the: computer system 10 includes a main
'~ pracessor 32 which has adequate power to. receive and process
large amounts of travel informat;on from the varzous data
sources 12. One skilled in’ the art will recognize that any :
| ”suitéble processor 32 may be used in the’ computer system 10 X
20 without departing from the spirit and scope of the invention.
Travel information recelived by the. proceasor 32 may
be stored in a main memory 34 for lmmediate access or in a.
longer term storage 36 when immediate access is not necessary.
On« skilled in the art will recognize,'however, that
25 circumBtances may require the exclusive use of the main memory
34 or the longer térm:storagé 36. Preferably, the main memory
34 is a semiconductor memory and the lénger term memory. 36 is‘
a non-volatile memory such as a hard disk, magnetic tape, PROM
or a floppy disk. Bowever, the invention is not limired to
30 surh devices and suitable substitutes may be used. -
_ '~ _preferably, computer systém 10 includes a printer 38
for printing output data 40 associated with the computer
system 10. Such output data 40 may include, but is not
limited to,_a travel analysis of an oxganization, information
35 reteived by the computer system 10 from the data sources 12,
calculations performed on the information from the data
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i ncl udi ng: the demand for- q?rtlcular travel links, and-.historical patterns
for.using particular travel''carriers. However ,. one skilled in the art will
recogni ze that the.10 hi $torical travel database 26 may al so include

other travel information pertinent to the organization, and that other
pertinent travel statistics. nmay be conpiled or derived fromthe travel

I nformation. Preferably, the data sources 12 further include a 15  «client
or organization di scount program databageg28 including information fromthe
organi zati on representative of incentives and di scounts the organi zation
has negotiated with particular travel carriers. For exanple, a particular
organi zation or client may have negotiated a discount fromUnited Airlines’
20 (UA) vemrxtesthz, candinileatliidee autMowaovest | yprmeerexa amagnbger cent

di scount on R r d

i scount arraEeyed 10 pPlod ol Sl 46| bRy Y e RERLABHETOF the
Wi Il recei veFABRYHRT SYRERA0 A% BNhicFhe Id"r%ﬁ e§°‘6‘f’i‘F?’5| 324 he’*-8 will be
or gani zat | onrgedwized) abtintdr 38 Ay Be a'maaéﬁi@a&ré prINeer| ERKE Véant BE

| St (] tiated f t |
Ly e R R W L
t he or gani zR¥&FeFRPENasERe a?liﬁrl'éfeﬁ;t Griibrsl therteapalhilityetotprpscftben t he

airline. Hexxeﬁoﬂ?@d&ﬁr& ur. fré:ﬁaéﬁé ddngitdLf $yscdp folrip on a
partlcular travel lin E%; he data sources 12 also_include

particul ar client and/ tqhﬁ1QQWRHFEE|§¥F??%n??h%nﬁ}ﬁgﬁFzétFBﬁ or
travel manageaniox 2 |attadied tuahe Proosdson B toceénalble suhses 60t

lhl mted to, dNLARSF&h NS td 4w FhFordd el & %ﬁécfﬂte%g@fﬁéa{:hg n g%uter'
ave, travel }pol [Cigs orA{soI eésrééera%l%amtzgetlé)gmrm ave gahd the 115§
For exanpl e, puter. system. ncludes a
dlsk drive 44 for allowing the transfer of data between the
computer system 10 and a remote location by means of a
. compat;ble floppy disk 46 or magnenlc tape. - A8 -one skilled 1n
15 thw ‘art will recognize, disk drive 44 and floppy disk 46 can
be ‘of any suitable type. Data received by the computer system
10 from the disk drive 44 may be actively used in. the
processor 12, 'd15played on the”monitor 42, retained in main
memory 34 or the longer term memory 36, or a combination .
20 thereof. A keyboard 48, also associated with the processor
12,;..allows a user to actzvely input data into the processor
12. . The keyboard 48 may be a conventional ASCII or other type
keyboard wh;ch is suitable for use with the processor 12.
A scanner or a faceimile machine 50 may also be
25 aesociated with the processor_lz to allow data in the:.form of
a printed document 52 to be inputted to or outputted from the
processor 12. With the scanner or facsimlle machine S0, the
printed document 52 can be scanned and. :ransmitted in the form
of electrical data signals to the processor 12 in the manner
30 which is well-known in the art. The data signals may then be
displayed on the monitor 42 or stored in the main memory'34 or
longer term storage 36 for later use,
Data can also be received or transmitted from or to
a remote location by use of a modem 54 via communications
35 lirks 13b or 13c., As seen in Fig. 1, communications link 123b
interconnects the modem 54 with a remote modem 56 having
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organrzatlon nay mfsh to. élbe % preference to Delta Airlines ?DL) wher ever

possi bl e, since the orgaanatron wi.shes to.negotiate better travel
incentives with carrier DL someting in that future. Al so, the information
30 may include details that 5 t he organi zati on wi shes to enphasi ze such
as preferred connecting tinmes, when to choose a direct route over a
connecting route, the preferred times of day for departing and arriving,
and the like. As will be recogni zed, the gata sources 12 may 10 “include
ot her specific sources of electronic- anﬁ paper - based data and the |ike.
Additionally, it will be recognized that information detail ed above as
bei ng avail able fromone particul ar. data source 12 may in fact be avail abl e
from anot hadipsast i sttessdebaagolesst lene 16 the data sour&egfesably, the

t ' h_h d t t
Feceive antt DR LAY ceURialeaPLon PERRCES e ar B Eranets SR nGalf oL 1 °
data sourceé¥iny.a Iﬁ@OEGIWP@GmrSBtththCamlacceaegntzbeaaatoagy0§uthable

processor Q?amysberyésdlrznviaea eaM@érSdéte”séﬂliiofurt%i-h%t departing

fromghe spirit: a f the_invent _ information received by
the processor a2 ﬂﬁﬁébgggtgrﬁﬁ 132 PR i¥ Bﬂt?BF°PHﬁEB|5P% access or

in aI(mnyypxqwassonragew86hmhenleaaedoneeoﬁcthesdasanabuneeesxary One
skilled in the art wbacaeﬁapnazso ﬂ&vex&anggatbzaﬁenCAECﬂaﬁ engge SpY!

require the .exclusive use of mai n nmenor ng erm St or age
36. Preferdif a?ﬂe’ﬁﬁ?ﬁeﬁeﬁﬁr?“§4pkﬁ %9§B“FE6nBHEFBP HRnBYywayidof he
Ionger terrﬁlmmmwydﬂékrss output data 40, and/or printed documen: 52.

‘10 -Aceordingly, a computer €2 having accees to a data source 12
‘would be provided with the proper disk drive, scanner,
. priater, and/or other data transfer device ‘for purposes of .
' inputting and outputting information As one akilled in the .
art will recognize, other. means for traneferring data between

1S - the data sourcea 12 and the computer system 10 may be employed
while still being within the spirit and scope of the present
invention. o : : '

: With the computer eystem 10 and data sources 12.as
shown in Fig 1, a travel scheme for minimizing travel costs
20 :for an organization is determined in the followxng manner.
Preliminarily, an seen at step 301 in Fig. 3, the computer
system 12 obtains the necessary travel information from the
- data. sources 12. The travel information obtained may be
| stored either in the main memory 34, the longer term storage
25 36, or both. BPBreferably, the processor 32 uses the
information to comstruct a matrix or table (hereinafter
"table“). as seen in Fig. 5. '
As seen in Fig. 4, the travel information comprises
travel cost information 72, demand and supply information 74,
30 and carrier goal information'76 The travel.cost iﬁformation
72 is used to determine weighted values representative of the .
actual cost.of traveling ‘particular links using particular
carriers. The demand and supply information 74 is used to
determine link demand constraints 78 and carrier supply
35 constraints BO. The carrier goal information 76 ies used to
determine carrier goal constyxaints B82.
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a non-vol atile nmenory suchk.as a hard disk, magnetic tape PROM or a fl oppy

dlsk However, the |nventﬂ3n I S not I|n1ted to 30 'such devi ces and

“duitabl e substitutes may be used, Preferably, conmput er system 10 includes a
printer 38 for printing output data 40 associated with the conputer system
10. Such output data 40 may include, but is not [imted to, a travel

anal ysis of an organi zation, information®*35 recei ved by the conputer
system 10 fromthe data sources 12, cakcdkati ons performed on the
i nformation fromthe data sources 12, and the |like. Mreover, printer 38

may becone enpl oyed to print output data 40 concerning the status of the

conputer system 10 or t he .2 sqQuLce ogni ze
printer 38 nay be any 1@ﬁ¥§§%1 Fg%%g? S grﬁaBéAzﬁr%rf§§§3&§§ EH nguter
system 10 awe:sr 6§esg@t182ath @roétmm 4 hnvzpeu AnSorastAen -rRPreasabrrive
to print thefi bf QraFiiciil U edvel Qinkh 8nBORRERC roty SEcRatdngPiataralkYon

L oceonny ShetyRnha % ok S par bular Rapbgl, R50EE0TS pie B,
associsat ed 8kt thehdnbeyaecticny stfem partAcvdayr codnmpl $4 and eoppatdcular
system 10 ipgludes rﬁ:ﬂié K e bl %p%beweaaiwe of! ani:fa%h%hlﬂéi fravel
bet ween t he.- conput er stem 10 and a_renote | n
conpati bl e FREFPPIIINSTVIRS A RAFrGILarafEave 'S ﬁm ﬁ'ﬁ f§°f' tf’ﬁe -
art will recagmize sbxe dthesAidk . andsf leeppy:.dj s.he4&aiha.|e behef txayedui tabl e .
type. Data Eg%?;\ét‘%d £ féhechc‘}%wtzs‘%f d@’ §.|Ei %9 'Iht %ad tt%'ft ﬁéo\é‘?: %%1
actively used in he processor ayel
nalnlo and the travel l;nk for eac column 64 18 1dent1fied in the
upper-most row. :
The table as descr;bed may have any number of rows
66. each row 66 representing a travel carrier, and may have '
- any number of columns 64, each column 64 representing a travel
1- S lmak.- Preferably, each caxrrier and each travel link zncluded
| -in the table is predefined aecordzng to client and/or
'-ozganlzatlon information receiVed from the travel manager 30,
as seen in Fig. 1. ' However, such 1nformatmon could also be
obiained from the historical ttavel database 26, as well as
20  other data sources 12. In any_case, it is preferable that the
' truvel links appearing in the table are those travel Links
‘thmt are most often used by the travelers of the organization,
and that the carriers appearing in the table are thosn
carrlers that have scheduled service for the aforementioned
25 travel llnks, ‘a8 well as thoae carriers w;th which the
| orgazuization has arranged travel -incentives. |
Once the structure of the table is defined, the
computer system 10 uses the travel cost information 7-.
ob'..ained with respect to each link_and each carrier serving
30 that link to determine for each carrier serving each link’'a
weighted wvalue 68 representative'of the actual cost of.
traveling the link using the carrier. Rach weighted value 68
is preferably expreaeed in terms of monetary units (e.g.
dollars), and is placed in the appropriate cell.
35 2As an example, a weighted value 68 may take into
consideration that a carrier charges an actual cost of C for a

I n
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menory:; 32 ér tﬂé onger gqrn1nennry 36, or a conbi nat on 20 t her eof .

keyboar d’ 48, al so associ

ted with the processor ;12 allows a user to

actlvely i nput data into the processof.s12. The keyboard 48 may be a
conventional ASCI| or other type keyboard which is suitable for use with
t he processor:12. A scanner or a facsimle machine 50 may al so be 25
associated with the processor 12 to allow data in the.formof a printed

docunent 52 to be inputted to or outputtezl {romthe processor 12. Wth the
facsim | e machine So, the printed docunent 52 can be scanned and

scanner or

transmtted in the formof electrical. data S|gndls to the processor 12 in

t he nmanner

30 which is well-known in-the art.: The data signals pay then

be di spl ay&Fviek iR PR A kink, and tdhpt rf“t‘?ﬂz"ﬁ%ﬁ‘ht nehoP yPSHCHRT | Hhiger
term stor a@% ftos tpé edrgEwizdiicn camiisp tite Necbghedd ovaluanesi & ted+

fromor to @yemye | oc&naqegy i@gtgé Va {01568 S 4b 2 LRETUILES! b 88SuriE

| i nks 13b or

As® se€n I'n comruni cat 1 ons

the nodem Sk (The: FRRDLET ORI & Mvivggrade worth Py cthencthes to at
‘| eastsone Qfeltét&émteaﬁwr@e&@ ! nilarnby) cwnmnxﬁathenﬁeigﬁkea%alue

i nt er connect.s, em 54 with, a renpte m 5 ich c n ac e | east
Rohag o4 FpyRare 6fcERe "Link

"one of ‘the scfé‘tlé" s%‘ﬂ"r %rltia’ﬁ"% %P%%rﬁ%‘f‘é‘fn

communi ccatreansite nk dGaneoyion r\ei:v.lllya|mme@tmtdehaypoﬁcﬂshour&2 andh at

least one q'.fhétﬂer.ﬁj@t@afﬂé”SESn% ﬁ‘t@ B! Eﬁeb&‘ef ﬁEé&gﬁﬂlﬁét 8‘899 8t »

| east .one of t dat a sources the conput er . tem 10

10

- 15

20

25

30

D) -U+V+*H As may be surm;t « the we!ghtéd value
€8 may take 1nto account all facrors that affect the cost of
travellng a particular link uszng a particular carrier. Such
factors may include probabllistic factors. : |

Thus, for each carrier. servzng each llnk, :zavel
cost information 72 from the appropriate data - aources 12 is

obtained in. order to determine such factors as the expected

fare or fares of the carrier, any discounts the carrier |
prévideé'to“the organization, any added costs and any.Benefits
received in connect;cn ‘with craveling the link using the
carrier, the number of non-stop voyages and connecting voyages
avajlable on the link from the carrier, any expected transfer
delays, and the percentage of total voyages the carrier -
provides for the link, as well as other pertinent travel
information.

Preferably, the expected fare or fares that the
carrier charges for travelang the link are obtained from the
CRS 14 and/or the historical travel database 26 and take into
acesunt seasonal variations in the fares. Preferably, any
discounts the carrigr provides the organization is 'determined
froan-the client or organization discount program database 28,
and takes inte account any incentive the carrier may provide,
as well as any negotiated arrangements the organizatica may
have with the carrier. Preferably, any added costs ani any

‘benafits received in connection with traveling the link using

'~ the carrier include factors that either provide a beneiit or a

35

£v0/ST0[@

detriment to the traveler. For example, a benefit may be a
seaiing upgrade or some other special service, and a detriment

HOLINV<y 1662 L9¢ S12 18 08:9T €6/12/¢0

A

I nt erconnect s



86:G PN 72 BUY JUII] AR A L] paalsosy
f1 oppy disk 46 out put dag? 40, and/or printed docunent 52. 10
Accordingly, :a conputer havi ng access to a data source 12 woul d be
provi ded withi fhe proper disk drive, scanner,.printer, and/or other data
transfer devi.ce:for purposes of |nputting and outputting information. As
one skilled in the art will recogni.ze, other neans for transferring data
bet ween 15 the data sources 12 and the conputer system 10 may be
enpl oyed while still being within the Sp%%It and scope of the present
invention. Wth the conputer system 10 a data sources 12 as shown in Fig.
1, a travel schene for mnimzing travel costs 20 for an organi zation
is determined in the following manner. Prelinminarily, an seen at step 301

in Fig. 3, inBo Bemeited Big?ﬁgblaoﬁﬁbabﬁstﬁéelﬂﬁsesSﬂfdféfauﬁy | pher mati on
fromthe data

urc or mat obt ain b red
ci ther i n t HGRSFCRoRBR;59P YHEAPERCERY: EPRpEFhiagvousset shvar) ShTe
Pref erabl y, frhm phecsgscneszfgseshehbxnhfaanebt@mneé ﬁnamtthetcaqniatlx or

table (hereinafter "tghkR"k2128¢S€ hfoféﬂ néioﬁ@dSESEtstF'Qs e ihﬁs
AT

travel_ infornati on conprises t raveﬁacost orna I on , denmand
|nforﬁht|on°§her§@ theaﬁamEHFFFeFYSESW Fﬂf@?ﬁ%f@%ﬂ°96f°rTﬁ%°PrSéEF1§SSt
i nfor mat i Onséi'vb.agueﬁdht midkt ar weghvredghatde V6B Llfépfesénssaieéu vE ehet he

Gomad oo eBbkiEEA RePRERLENLRG EhALTiHR Q1RE Lhe  bar-S8EL gha T
constralntsplacasdtbgrNﬂéghsaﬂpV919§ 68 inntheabppropoiat&hcedd;r per sgeal
informationiA6eha wagde! 8£0RLGTENE BRUELEL 8884 sCQPSt hAbRESPSR],

10 indicating that the carrier in the relevant row 66 does not

. " serve the link in the-releﬁant column 64 or that the carrier
for other reasons should not be considered. Such a reason -may

. be that the organization refuses- to allow the carrier to serve
S its employees and/or representatlves in connect1on with the
15 __relevant link, among other: reascns. ~ As one skilled in the art
C.will recogn;ze, the method for: producing each weighted value .
' sa may.be any one of. several methods that properly takes into
account ‘each factor cons:dered pertinent.

_ Each occupied cell is assigned a variable/ .

20 designation 70 that both refers no_:he_par:icular cell and
acts as a variable répresenting the number of trips to be
pu:ﬂhased from the carrier for. tlie link represented by the
cell. . .

~ For each link as represén:edlby a column 64, the

25 computer éystem 10 determines a relative capacity for 'each
carcier serving the link. The reiétivg capacity is determined
£rom infbrmaﬁioﬁ'ohtained.from the CRS 14 and represents the
relative service each carrier provides the link. The relative
capacity may also be weighted depending on the type of service

30 provided by the carrier for the link. For example, in the
PHL-LHR (London, Heathrow, England) link, the carrier UA
provides five percent of the v0ya§es serving the link, carrier
BA.offeIS'eighty~five percent of the v0yage§ Bexrving the link,
and carrier dA oﬁférs ten percent of the voyages serving the

35 link. As one skilled in the art will recognize, the relative
capaéity for each carrier sefving'a particular link may be

NITYE: | & 0g:9T €6/12/¢0
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- 11 - Thé abIe of Frg I's organi zed in colums 64.and rows 66, with
each colum 64 having |nfdrnat|on representative of a’partrcular trave
link and each row 66" having i nformation reresentative of a particular
travel carrier. Thus, .a cell 5 at the intersection of a particular
colurm 64 and a particular row 66 hol ds i nformation representative of a
particular travel carrier serving, a particular travel link, should in fact
the carrier serve the link., As seen i« 1be-table, the travel carrier for
each row 66 is identified in the left- nost colum 10 and the travel |ink
for each colum 64 is identified in the upper-nopst row. ‘The table as

descri bed ma nupber, of Wws 66, each yow 6 represent a, t.rave
carrier, arﬁi‘y‘rf'k'r;t";:L %W"ﬂﬁéb%?sﬁ 28| BhfsE 'ﬂf,’e’éa‘ég XYY 62 E%‘fﬁ%s’@ntr ng
a travel 1%he d:arduerPfefethblgq.nleaahdcaher sotahdnenbéx t oS vedyagek

i ncl uded i nygherd @bl df éilpéﬁﬂfiéﬂsd éECQﬁQ' ﬂﬂnfco f&ke&aﬁﬁﬁéor organi zati on

I nformation received fromt rave mana , as_seen

However, such infor meFp®ndedangd ard syweryd taP @Hm?FBﬂ?tﬂ% ﬂ?g?%ﬁ? eﬂyt?%ﬁel
dat abase 2omisunet | spstéfl 10 dshasedata deuemsnéZa projecyedademand for

preferabl e dliat {fgyt aaegugeaggcegﬁeaﬁ?g 'Eoi'hS LRbLErREExt NOSE dhdy?\d

i nks that are’ npst ten the organf zatT on and
t hat the(ﬁﬁ?‘%ﬁ%eépﬁﬁﬁFrﬂ@vﬁﬁa%heftﬁbFedéFE FﬁB§E°Ea¥?rer§°¥hﬁ¥a
schedul ed stheilgbstoritat sfavelraatabage’2s mayr evatalhnkaforsavedh as

Lhose, oar Bhselhd gl bk 5 ORI b ol Rad! SATRFRFSE BhmeRE 0L L1 S, -
travdd costsixﬁywqge.gegmgpts for the PHL-BRU (Brussels, Belgium) link.
Alrernatively, client information from the travel manager 30
may reveal that becauee of an upeom;ng event, the orgaaization
will have a passenger demand of forty-eight segments for :he
PHL~MEX (Mexlco City, Mexico) 11nk. As w111 be recognized,
is the passenger demand. for each l:nk may - be determined. based
- -upon.any of -several well- known techniques for forecastxng
demand. For example, the demand for a link may reflect actual
" past usage of the link as well as any projected changes.’
. 8imilarly, the demand may reflect a projected usage based on

20 expected travel needs. Once the passenger demand for each
link is determzned, such link demand information is organized
in the table according to each link. Accordingly, and as seen
in fig. 5, the link demand informatlon is found in the lower-

- mosc row. - | _

25  From the link demand information and from the .
det:2rmined relative capacities for each carrier serving a
link, carrier supply information may be determined. For
example, since carrier AA in the table in Fig. 5 has a
relitive capacity of -seventy-five percent for link PHL-SJU

30 (San Juan, Puerto Rico), and since the link PHL-SJU has a
passenger demand of ninety-eight, it is to be expected that,
absent other factors, seventy-five percent of the ninety-eight

' passenger demand or approximately seventy-four passengers
. would be served by carrier AA. Similarly, an expected number

35 . of passengers to be served may be determined from each of the

othar links served by carrier AA. The sum of all the expected

¥ ) : /12/%0
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obtained with respect to'gach link and each carrier serving 30 ° that |ink
‘to.determ ne for each carriyer serving each link a weighted val ue 68
representative of the actua] cost of traveling the |ink usi:rg the carrier.
Each wei ghted value 68 is preferably expressed in terns of nonetary units
(e.g. dollars), and is placed in the appropriate cell. 35 As
an exanple, a weighted value 68 may take into consideration that a carrier
charges an actual cost of Cfor a -~ kX -~travel trip on a link, and that
a discount of D percent is given to the organization. Thus, the weighted
value 68 = C=* (I - D) If the weighted value 68 al so takes into account
that the carrier provides an upgrade worth U, then the 5 wei ght ed val ue
68 = C * ( passengexrs for|all r{&w gramted Y CaXTier (AR« e (hwadrad o

account t hatiméty yoy ggﬁesaﬁté hehd idtpdcaad r@aﬁrwﬂrwpppp ot t ol Gegmast i on

6o = c v (O Edy SREREP, REAA chndt Taotentny FRnIERIF: ShBReE 10

68 = C * (
68 may takesuppbyammmaaidmfm ds det:aerramedtfmeembtof)ftheammmg a

partigul ar ééf*igfénﬂnatﬂ@rééﬁﬂgar carrier. Such factors may include
probabilistic factor Thus each carrier serV|n eachgllnk travel

‘gost information 72 f?% ?TEF%{ N0 rTaREL o5 SURRLY cifezmatign £or @t ai ned
itn order tpatetbeular sarhiénahsy darépacedsy ecafpier ogod br 5L ofmathion

Cott o o5 VI RSN X4 oy AR Sm oGBS

t he may have with respect to the carrier. For example, the

: 10 - oxganization may have prev;ously negotiated a discount with
carrier UA wherein the discount is received enly if carrier UA
rece;ves a minimum predetermined amount of business from the
'organlzation Such carrier goal 1nforma:10n 76 is represented .
by a hurdle 84 of $100,000 in the right-most column at the row

158... 66 for carrier UA,'as_seen'in'the table in Fig. 5.

' ' Altexnatively, the carrier goal information 76 may
represent a goal on the part of the organization to heavily
support one- carrier, or lightly support-another carrier. In
such a case, the carrier supply or goal value 86 originally

20 detéermined to represent the antlcxpated carrier supply would

' be adjusted up or down, as the case may be, to represent a
goatl of the organization, and inserted in the table in Fig. 5
in che right-most column at the row 66 corresponding to the
relavant carrier as a carrier supply or goal value 86. As may

25 _be .recognized, each carrier'Supply'or goal value 86 may be
adjusted freely depending on any maximum or minimum value the
organization wishes to achieve. Thus,'the_right-moet-column
of ithe table of Fig. 5 has values representing supplies and
goa ., each supply value requiring that for a particular

30 - carrier the sum of the variables representing the number of
trips to be purchased from the carrier for all links be either
above or below the supply value, and each goal value requiring
thaz the goal the organization has with respect to a
particular carrier be acccmplished As may be recognirsed, the

35 demand and supply information 74 and the goal information 76

. ' % : /1e/¢0
c¥0/810@ HOLINV<y 1662 198 STZ TR T¢:9T €6



aml ull P | W[ paalad?
carrier, tﬂ% gnun‘gqe; of non% é voyagesz?atrgd cgqn%ectl ng ‘I'vgyages}I 20
avallable on the Iink fron{lhe carr1qr any expect ed transfer ‘del ays, and

t he percentage of total voyages the“tarrier provides-for the |ink, as wel |
as’ other pertinent travel information. .Preferably, .the expected fare or
fares that the 25. carrier charges for traveling the link are obtained
fromthe CRS 14 and/or the historical travel database 26 and take into
account seasonal variations in the fares. Preferably, any discounts the-
carrier provides the organization is deteqgined fromthe client or _
organi zati on di scount progran1database 28, 30 - and takes into account--any .
incentive the carrier may provide, as well as any negotiated arrangements
the organi zation_may have with the carrier. Preferably, any added costs and
any benefltsmPXCPFvBQdPﬁeéoﬁﬁE@F@éﬂngPhg??bﬁeﬁnﬁgavﬁﬁlﬁﬁﬁkaéyﬁﬁgrthe .
carrier inclfideffaded.s that either provide a benefit or a 35 detriment’

tothe t I F f b d -
o?herespggygle;erV|g; gpgeaaglgegg LLEHHXE gi 5 %éggkﬁggrgggﬁgéchﬁ ts-
or the like. rPWerPabPﬁormﬁﬁlnanﬁas 3t. nands¥6p vbeagewpaberceyateni 1z -
voyagesg aValcébEErﬁElehhﬁ ?Ectﬁﬁeffﬁncéﬁoh'”gs Fﬂﬂtﬁgnﬁgeg gahtﬁﬁ gﬁ?

14. Wth:all %g 8¥prenﬁ % factors, as we
conmput er éys?en1 ye HPCEQEH EﬁPFF@?n=§erPn§°E&3htFPHﬂla°°5= to
wei ght ed’ val the68rgapicaciont Lo pﬁrthasmnguakavesttﬁiphrﬁbe|tﬂﬂvﬁmerblnk

using ¢ he. Cakphoka iR oR BeRa1E"8s"ehd beldakBL s8R bR LHE RE&%R;W& .
L. ._.predetermined travel llnks using the plural;ty of
10 predetermined travel carriers. Preferably, the objective
‘function compriees_the sum'of'a'travel cost for each link
. _wherein'the ‘travel cost”for'each"link comprises the sum of the
travel cost for each carrler serv1ng the link. In order to
determ;ne the travel cost. for each carrier serving the link,
35 ._the weighted value 68 a351gned to the cell for the carrier
'~ serving the link is multiplied. by the variable 70 representing
‘the number of trips to be purchased from ‘the carrier for the
i ldak. _
For example, and with reference to the table of Fig.
.20 .5, sznce thirteen cells are occupled, the objective function
- constructed from the table would be the sum of thirteen
'facrore, each factor compr;s;ng the weighted value in a
particular cell multiplied by the wvariable 70 representing
that cell . speci-fic'ally,' -.'-'the .obj ective -funcnion would be:

258 _ ($1496 * x1) T+ ($1760 * x2) k) (SSSD » x3) + (53008 *
: %x4) + ($1558 * x5) + ($1730 * %X6) + ($3ES * x7) «+
($1474 * xB) + ($1804 * x9) + ($567 * x10) + ($3076
- xll) + ($326 * le) o+ ($1938 * x13) '

o . Since any travel echeme determ;ned must minimize the
30 travel costs for an organlzation, the objective function as
o constructed should be minimized. In order to do so, the
'ccmputer system’ 12 constructs constralnte, as seen in step 303
- of Fig. 3, and appl;es the ccnstralnts to the objectiva
'functlon, as Been in step 304 of Pig. 3, .in order to determine ' .
35 ° a solution of the.objectlvenfunction that satisfies the '
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in the tablgg of ° IE 62 awgﬂg’[% cells éyeq c%pl ecgmul(gamaoa}]ndl cati ng
e

that the carrier in the r vant row 66 does not serveéfthe link in the

rel evant .colum 64 or that the carrier for~ ‘ot her reasons shoul d not be
consi.dered. -Such a reason nmay be that the'organization refuses to allow
the carrier to serve its enployees and/or representatives in connection
withthe 15 = relevant link, anong other reasons.. As one skilled in the _
art wi'll recognize, the met hod f or producthg each wei ghted val ue 68 may be
any one of several nethods that properly takes into-account each factor ’
consi dered pertinent. Each‘occupied cell is assigned-a variable 20
desi'gnation 70 that, both p-the particular cell apd acts as a- .
ivarlablelwxﬁ%gﬁﬁf?ﬁﬁ %nﬁuﬂbﬁtmb?e?rtég EEFYE;d%?%%% ¥R@m the carrier
for the |inkorempmisabvien. byAtberdihgly Forheandnstykintss rmpsessat prodyced

col un 64 tBcScne AgHRHACEndYSSEY U SLARNIGS T Sh LHE CARRELL Vodid

each carrier rvin ative capacl t
i nformation FMAGLPR AP | Aeterminad with éﬁ?%E%%ﬁst?tﬁb¢e¢§§$th%%#Qn(ﬂpd
each c8rrierphbaceddin the tabke ofheigelmiive capaCIty may al so be- melghted,

dependi ng on .t he type er 0 arrier forst

link. For exanple, f § ¥tgﬁtig%%%n§% gﬂ?ﬁi&ﬁg% gf%“dfeP¥ﬁ§¢nttﬂg
carrier UA ﬁ?dﬁ#ﬂ%%ngFVedﬁvaaénfoufatlihho@%gmﬁeéetalagnsheubtnk liwkrier
BA of fers eigbhindi ¥8nberacnt 98.! NBoy WRLRS 1éerﬂﬁnﬂhéh§oi g s@nd carrier

AA offers ten ercent of ervin Bf 35
skilled in. tﬂ LFPERF#Re égﬁgﬁﬁggﬂsiﬁgl?%t d%??§n$09°%%5ﬁakﬁﬁr7%r
serV|hQ a pd?@ﬂb@laﬁquine thatbthe sum of the variables representing the
| nunber of trips to be purchased £rom each carrler for the
© . link, i. e.,_x3 + Xx10, be equal to the pasaenger demand of 48.

- For the table of Fig. 5, five link demand constraints 78 are
determlned as follows.'

x22 = 8 . (PHL-SJU coustraint)

15 x7 + _
- Xl + x5 + x8 = 83 - - .. (PHL-LHR constraint)
.. X2 + X6 + X9 + x13 = 61 -+ . (PHL-BRU coustraint)-
X3 + X10 = 48. - Co - . - (PHL-MEX constraint)
x4 + X11 = 44 . _ ~ (PHL-EZE constraint)
20 -(EZE ‘represents Buenos Aires, Argentina)

| SLmllarly, each value in the’ right-most column
-repreaenting demand and supply information 74 or carriar. goal
- information 76, as the case may be, is used to construct
' carrier supply constraints B0 or carrier goal constraznts 82,
. 2B as the case may be. For example, a hurdle 84 of $150,000 is
- seen in the right-most column in the. cell correspondlng to the -
~ row: 66 for the carr;er BA.‘ Accordlngly, the. organization
‘requires that at least $150,000 of business be given t>
| carcier BA by purchasing . trips on the PHL-LHR and PHL-BRU
30 -jllrke from carrier BA ~ From the hurdle information in the
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14 readi Ilgﬁ'gietlé}ﬂrﬁzned .la)ug%]’}a)}iu!cj)fl\ the nu ’Verg.of Wvzozyages -6Lffered by the carrier
for the.link and the total’/ nunber of voyages off§med'5y all carriers for
the link, for exanple. The demand and supply information 74 obtained by the
5 conputer system 10 is used to determ ne a proj.ected demand for each
link and a projected supply for each carrier, and may be received from
several of the data sources 12; For exanple, the historical travel database
26 may contain information show ng that ge_organization has had an average
demand of 10 si xty-one segnents for the PHL-BRU (Brussels, Bel gium

link. Alternatively, client information fromthe travel manager 30 may
reveal that because of an upcom ng event, the organization will have a
passenger destehs of Fhgtysgi ghe Sephewiagf cartrberPHbalEXochbexadatE 8%, are
Mexi co) lirgépéﬁr&éLL be recogni zed, 15 t he passenger demand for each
link may be e'ern1ne8'based upon any of several well-known techni ques for
forecasting demand. For exanple, the demand for a link may reflect actual’
past usage of theibbokragivel 1960anyxprej seked=changegazadenil &il ¥, < he
demand nmay refl egioe, pooj ect ed usage based on 20 expected travel needs.
once Bhe passenger demand for each.link is determ neta suctdle ndouietmraicht )
information is 083ARPzEdxBn+t Be9BAbFex@iceosdBREOL008ach |ink. Accordingly,
and as seen in'Rig. 5 the |ink demand information i B4 AMkAle ePrRStTAENT)
most row. 25 ' Fromthe I'ink demand information and fromthe

Subpry ot oPBRTeEEngs REEbh. 8 APhec8 05 ka TR, BL1EHS Ao BLoaE RRe AL

tabl e in Pigss@mddsta be the actual pre-discounted costs charged by the

10 various carriers for trips in connection with cells xi, x2,
: x3,:x4, xS, and x6, res?ecti&ely.. Suchbpreediscounted.costs
are required in order to determine whether the hurdles 84 have
' been achieved. | . - L
Finally, carrier supply constraints 80 and/cr
15 carrier goal constraints B2 are cdnétrﬁctédfﬁor each carrier
_'whéte a carrier supply or gqél'vaiue 86 is-di5p1ayed in the
'right;most column in a celi co:respondiﬁgttq'the'row 66 of the

carriler. For example, since the supply or goal value 86 of 17
‘has previously been determined for the carrier US in the table
20  of Fig. 5, the variable x12 representing the number of trips
to e purchaaea-from the carrier US for the link PHL-SJU
should be greater than or equal to the carrier supply ox goal
value 86 of 17. Accordingly, the following carrier supply
constraints 80 and/or carrier goal constraints B2 are

25 constructed:
X7 + %8B + %9 + x10 + x11 > =.196 {AA constraint)
x1l2 > = 17 (US coustraint)
x13 » = 3 | (SN constraint)

(SN rzpresents Sabena Airlines).
30 Although each of the above carrier supply
constraints B0 and/or carrier goal constraints 82 requires the
- sum of the variables to be greater than or equal to the’
carrier supply or goal value B6, it should be recognized that
an srganization may choose to have the sum of the variables be
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relative cgp30|t@zgf sev. Lﬁ§ f%ve percgnt for ?nk PHLlébU 30 (San

Juan, Puerto Rico), and sitfce the |ink PHL- SJU has a. passenger demand of
ninety-eight, it is to be expected that, absent other f act'or s, seventy-five
percent of the ninety-ei ght passenger denand or approxi mately ‘seventy-four
passengers woul d be served by carrier AA. Simlarly, an expected nunber -35
of passengers to be served may be determrned from each of the other |inks
served by carrier AA. The sumof all the expected -15 - passengers f or
all links served by carrier AA;’ one humdd®d-ni nety, represents the expected
carrier supply or goal value 86 for carrier AA absent other factors.:
Simlarly, carrier supply information may be determned for each of the

other 5 I rnativel rri upply information
for a parti g%lrsaSIr %é%rri r :Eg%h%a%gggr 3%§¥d°ﬁy985 i“ﬁogﬁ %HFoFﬁé't i°dn a76

whi ch-pert aVAS 1EEY: Rf EF@G@PérWIFQE gxampipee bhgaargannzatiep maye wiishh to
respect to ﬂ&mlcabmmﬂheeEOg;@éﬁﬂﬁbea ﬁﬁ?ti@ularOEWEEié bgﬁgga¥hga%§5ﬁr§e

I carrier di 'Scou
Pecel ved onPreviaasl By e eR8M 2! hlle Behn dnepedustbr AEADARROUNE o
businé%s fron1the orgyntbathenllﬁhcﬂemandleonsaﬁhlnaéoqgattgg farSer
P O en Forippdyneohetriinth B00DARENEhD LS LLSLalRIBETRAT BES (O

x5 66 f-or° rier H s seen i n
carrier goal Pﬁ fEePon 8 HE?cFéﬁPes%%tmaYg§anoﬁPPh¥ phet cohstiraints

organizatloh°tEhneabubytsvppﬁuhcamencaérdéterﬁinelHhEbquEBHOBE gat her
carrier. | Nobjective function that satisfies the constraints and that
-10-. '_mlnmmlzes the travel costs: of the organlzation, ag seen at
step 304 in Flg. 3. :
Preferably, the table as seen in- F;g. 5 is embodied
1n a computer spreadsheet. Also preferably, the computer
_ system 10 includea software for extracting 1nformation £rom
15 the spreadsheet to construct the’ ‘objective function and the
set of eonetraints, and linear programming software for
applying the constraints to the objective funection to
determlne a eolutlon Preferably, the linear programming
software 1nc1udes the software for extracting the information.
As may be recogn;zed linear programming represents
a technique for eolving multi-variable systems in terms of a
set of best values for maximlzzng or mlnzmizzng the system.
Essentially, the linear programming allocates the trips to the
caxriers in accordance with the travel information and the
2S5 constraints to provide a first test travel scheme, ang .
determines the cost of the first test fravel scheme. The
trips are then re-allocated to provide a second test travel
scheme,. and tlie cost of the second test travel scheme is
determined and compared with the cost- of the first test Cravel
30 scheme. The prodess is repeated until an optimum travel
scheme mlnzmizlng the travel costs in accordance with the
travel information and the constraints is determined.
Preferably, the linear programmlng software
determlnes the solution. accordlng to a transportation
35 algorithm. As one skilled in the art will recognize, a
transportation algorithm minimizes the cost of a two-

20
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such a case, the carrlerwﬁgpply or goal value 86 originally 20
determ ned to represent t anticipated carrier supply woul d bg,adjusted up
or down, as the case may be, to represent a goal of the organlzatlon and
inserted in the table in Fig. 5 in.the right-nost colum at the row 66
corresponding to the relevant carrier as a carrier supply or goal value 86.
As may 25 be recogni zed, each carrier*supply or goal value 86 nay be
adjusted freely dependi ng on any nmaxi mum or m ni num val ue the organi zation
'wi shes to achieve. Thus, the right- most ggl umm of the table of Fig. 5 has
val ues representlng supplles and goal s, each supply value requiring that
for a'particular 30 carrier the sumof the variables representing the
nunber of trips to be purchased fromthe carrier for all |inks_be either
above or bedimengionappupiverae, eaaghecdimegsipnyhpvéngeguPlrralit¥iof he

goal tlhe grﬁ%éﬁé' OBuBS‘éc’d" t8- ééﬁBEEhihésaoﬁaé&bﬁubﬂr tﬁarmeﬂbebe of each
acconpl 1 s

e recogni the 3 nd_an nf ormation
74 and the o aﬁﬁ?ﬂagWﬁﬁFFBHSYG éore Eﬁefeﬁﬁylge ggﬁaFEHe§§58$ﬁ¥ %st% goal s
and suppl|eﬁba¢USaﬁ33Fut?pélepreﬁusheettahﬂethe idmearnpEdgramming been
const guct e e I Q sal [#] y
const Puct s 3f LdCooReR Rl Smkt: s el 1inehdiptOibihfiag)aottidse?
obj ect i Ve f%ﬁh%?@ﬁcFeﬁﬁebéﬁ§§ gyetemsal Incayef EgéFaSB'tﬁéléPBhﬂrzatlon f or
purchasi‘ng travel tr. PS‘eE&ﬁrabllﬁ'VehhéS sblarébhngeearhthall bef thielinear

Organt zal | 90 0fr kiR BBt lrd’ 18" B4EHAITLRCEy' ERLChortDARe S Y EiB1e,
_ as seen in Fig. 6, wherein ‘the table correaponds to the table

20 = of the obtained informat;on. Thus, easy reference may be made
between the obtained information and the solution. As seen in
Fig. 6, the solution comprises a-solﬂtioﬁ“value g8 for each
variable 70. -

_ Preferably, the solut:on also compr1sea lower and
15 upper limite 90, 92 for each link demand value, carrier. supply'
" value, carrier goal value, and weighted value 68 (the weighted
values 68 are shoﬁh és'"net coest® in the table of Fig. 6).
The: lower and upper: ilimits 90, 92 may be determined by the
linaar programming software.' As may be recognized, each value

20 may be adjusted between the limits 90, 92 while still |
maintaining the determined solution. Hbﬁever, should a value
chznge beyond a respective lower or upper limit 90, S2, the
"solution representing the minimum'costfga the . organization
will have changed and a new solution must be determined..

25 . Once the processor 12 determines the solution of the
objeﬁtiVe function that satisfies the constraints and :hat
minimizes the travel cost to the organization, the computer
sys:em 10 preferably generates a report representa;ive of the
solution, as seen at step 305 of Fig. 3. The generated report

30 may be output via the printer 38, the disk drive 44, the

' ' scanner or fax 50, the mon;tor 42, and/or other means,
Further, the generated report may be- stored in the main memory
34 or the longer texrm storage 36.
The report may take the form of the table shown in

35 Fig. 6. Additionally, the report may include the table of

Fig. 5. However, one skilled in the art will recognize that

X " 13T $6/12/€0
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10 préée%erﬁ“&gd trgy I“laﬁrlers 2zl-j;referably, t.he objective functlon

conprises the sumof a trdvel cost for each |ink wheré&in the travel egst -
for each link conprises the sumof the travel cost for each carrier se¢V|ng
the link. In order to determne the travel cost for each carrier serving
the link; the weighted value 68 assigned to the cell for the carrier
serving the link is multiplied by the variable 70 representing the nunber
of trips to be purchased fromthe carrier for the link. For exanple, and
with reference to the table of Fig. 20- 215 isince thirteen cells are
occupi ed, the objective function constructed fromthe table would be the
sumof thirteen factors, each factor conprising the weighted value in a
particul ar cell nultlplled by the variable 70 re resentkng that cel

Speci f i cal I5R® tFePOB} BRY \RFEIFRE | the \RRAMEIRR any of @ pluywakity,af .
($1760 + w@;}s*uéﬂSﬁlesémﬁBérJraliﬂS?xﬁf)&:ﬁe)@t)taixﬁéd%ﬁférmstcidn($ﬁHBO * X6) +

(3355 * X7)og 40 yaadBh g W0ApndD asia (RRTe 11003 90, (§307G0d X1D

+ ($326 * ARAVETVER hee det ef i et Tt
m ni ni ze tRtizer infermaviorosts for an organlzatlon t he objective

functson as construct@ﬂcéf@%éb&& Mhaks Heél geﬁérﬂf:é&raﬁe fevsewedeit
conput er syste constgaints gen |£ ste - 303 of Fig. 3,

onstru cfs iﬁ
and appl i es'“?%?’%oﬂ teapined [ Pate ‘b'fe?:t?]v‘ér‘l‘ &Yi % rag 888n ®n step 304
of Fig. 3, pariicelarovdluershonldbe: changédtlomonfexampbb;eatpaetiumbaron

that satisfd@sri8f goal’value may havé been set too high or too low, a
hurdle 64 may have been changed, or a link may have been
10 reroved from consideration, among other things. Additionally,
it may be_recogni#gd.that'a*parcicular-éoal is unrealistic or
inappropriate- and'shéuid Be'ignored; In response to such a

.change, the information may be . adjusted and a new: solution may
be obtained. '

15 a : It will be realized that several iterations of such
a process may be. necessary before a travel scheme is .

' detarmined wherein the travel costs. of the organlzatzon are
m;n;mized to the greatest.. extent possxble Once such a travel
scheme is determined, the scheme must -be melemented in order

20 to realize the benefits thereof. -

As may be recognized, travel arrangements made in
connéction with traveling on behalf of the organization may be
set via a travel department 6f the organization, if one
exists, or a travel agency of the orgaﬁization. Accordingly,

25 the implementation of the travel scheme requires that the
travel department or travel agency be aware of the travel
schame, or at least the relevant portions of the travel
sch=me. For exﬁmple, a travel agency setting travel
arrangements for an employee wishing to travel the PHL-BRU

30  1link should at least be aware that carriers BA and SN are
preferred. Aadditidnally, the agency should be aware whether
carriers BA or SN have already supplied the respective
prefecrred number of travel trips'Sé or 32, as detexrmined by the
solution values B8. As will be recognized, other information

35 may be provided, preferably on a need to.know basis.

| ' 4 86/12/80
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constraiA@sgandwéﬁnrnazeé %he&travel costs of the ergani zati on.

Accordingly, the constreu}ns nmust be produced fromthe demand and supply
information 74 and the carrier goal information 76 determ ned with respect
to the organization and 5 - placed in the table of Fig. 5. Thus, each
value in the | ower-nost row representing a passenger demand for a link is
used to construct a link demand constrarnt 70. For exanple, in the colum
64 representing the PHL- MEX |ink, th€ %20k demand constraint 78 10 woul d
require that the sumof the variables representing the nunber of trips to
be purchased from each carrier for the link, i.e., x3 + x10, be equal to

t he passenger deman ,pfoz@ér h:ﬁet q._qra%eqf a?eg,c{s,bg ingsd | et BN G he

constraints 78 are det rnrne
(PHL- SJU B5c&ESamt )L zmqg;qp HFom e travel BC eme, the(¥n{p{m$§1on

constr ai nust2 be xommutticarel® to Ghe agency.. Since RH:REReT apdney nt) X3
+ x10
izall

. t
(PHL- EZE ?gﬁst rai r%)acﬁ?sses( Iglza reprg‘s%érld&rdsg%uenos &riﬂlrd;séngﬂ:l"1 ‘t;:rgna
Si ni% ar | y podath ofalfale Fexminal;Hnaroshomsumi & dit mﬁq#@b

supply i nfieifain=00% okt S¥orf Atd eragfal gdieiie e GomifuniFaded ﬁm te/ be
is used to const r UCt car r I Su?@" ons rar nt %éSS(O oJ car I er Oéil 1
conist r ai nCETFREER BY %Yff Fmipa

$150, 000 MaaunhercnsrmArrght nost colunn inithe ceII correspondrng to the
row 66 for the carrisg sg}é}.@ﬁ”aﬁd“?n l%ﬁ"ééééﬁbé&%é@é hdlpt at

| east $150, 000 of busrnes§“B nto carrier purchasing trips on’
t hel®HL- LR Smplmyediky 3 tra*rqlnr@gem%t@amcérl%a %¥3¥€4 he hurdl e

Inforﬁatlﬁ@ﬂﬂhiéﬁtlon service to’ one or more organizations, and the
travel ‘agency may charge a fee to.each organlzacion for
providing thé service, As may be recognized, at least a
portion of the fee may comprise a portion of the savings

15 realized to the organization by employlng the travel
optimization service. : :
' In’ the foxegoing description, it.dan'bé Been that
. the ‘present inventlon ccmpriaes a new and useful computer
system and method for determin;ng a travel scheme that '
20 minimizes the travel.costs of an organxzat;on. It will be
appreciated by those skilled in the art that changes could be
made to the embodiment described above without departing from
the broad inventive concepts thereof. It is understood,
therefore, tﬁat'this invention is not limited to the
25 particular embodiment disclosed, but it is intended to cover
modifications within the spirit and scope of the present
invention as defined by the appended claims.
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- 18 - table of %1 5, : fo | owi ng carrier goal constraints 82 are

const ruct ed: $1600 * x1 + 1900 * x2 + $625 X3 + .$3418 * X4 $100, 000 (UA
hurdl e constraint) $1750 * x5 + $193B X6 > = $15, 000 (BA hurdle
constraint) The val ues $1600, $1900, $625, $3418, $1750, and $1938 are al
assuned to be the actual pre-discounted costs charged by the 10 vari ous
carriers for trips in connection with cells x1, x2, x3, x4, x5, and x6,
respectively. Such-.pre-discounted costs2:mre requi red_i n-order-to-determ ne

whet her the hurdl es 84 have been achieved. Finally, -
constraints 80 and/cr 15 carrier goal constraints !ilﬂT HFBQE H I&d for
each carrier where a carrier supply or al val ue 86

0

ri ght-nmost colum in a cell correspondigéhiﬁ-the row 66 of the carriers
For exanple, since the supply or goal value 86 of 17 has previ ously been
determ ned for the ca%rler US in_the table 20 réable

. the v
x12 representing the humbeFRof SPTPRETH TP (?PFas’tﬂ? f%%‘?ﬁ'f% RN e
for the |i mewriteSia daval dtbrage edevice ham mromﬁmr.t andea datra erutm).m)l y

or goal Va'&@v?@e?‘calﬁetﬁﬁﬁof%”& ﬁ’errkﬁ‘?:.rﬁ#’ Oé’%ézlﬂafaééhéﬁesf’&f"y

constraints so,and/or carrier goal constr are constructed: X7
+ x8 3 x9 MinPmizing traygl costs for ap jOrganis qgﬁqﬂ9 where the |

oxrganization! expects .to purchaae travel trips for a plurallty
of =ravelers for a plural;ty of predetermined travel links,
each travel link compris;ng a travel origin and a travel
_ destlnatlon, ‘each travel 1ink being served: by at least one of
10 a plurality of travel carrlers, the method comprising the
steps of: .
obtaining travel informatlon relating to
the carriers and the links. via the data input device;
' snorlng the cravel information via the
15 data: storage device;
construc:ing an objective function from
the travel 1nformat;cn via the progessor, the objective.
function representing a travel cps: to the organization to
purchase travel trips for ﬁhg plurality of travelers for the
.20 plurality of predetermined links;
constructing a set of constraints from the
travel information via the processor, the constraints
comprlsing restrictions relating to the objectlve functlion;
applying the constraints to the objective
25 function vié the processor to determine a solution of the
objectivé function that satisfies the constraints and that
minimizes the travel costs of the organization; and
' generating a report representative of the
solution via the data outéut device.
30 2. - The computer system of claim 1 wherein the
) obtainlng travel information step comprises the steps of:
obtaining travel cost information for each
link for each carrier serving the link;
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x12 > - f§ | e (USs constﬁalnt) x13 3
(SN constralnt) (SN repnégents Sabena Airlines). 30 .. Al t hough

~each of ‘the above carrier supply constraints BO and/or carrier goal
donstraints 82 requires the sumof the variables to be greater than or
equal to the carrier supply or goal value 86, it should be recognized that

an organi zati on may choose to have the sum of the variables be 19 | ess
than the carrier supply or goal value 86 for any of ns.
For exanple, the or gani zation may wish to Ii mt busi mmgmmmﬂ[ﬁﬂm
particular carrier since the service gr&% d by the carrder has been

deemed sub-standard. Wth the |ink demand constraintis 7B, the carrier
supply constraints 80, and the carrier goal constraints 82 constructed; the

processor 12 may' then apply t%é‘ﬂ}?ﬂ%'ﬂ wand A58 é;?%ﬁf*"i(ﬁféﬁﬂ&éiaﬂ to

determ ne a solution of the objective

t hat
const r ai nt PEFFRIHAT &P & Rﬁ"?ﬂ?ﬁ% ‘?EFF@P‘? a&?ﬂ' H‘ tﬂ%ao?gﬁﬁ?lﬁﬁ?ﬂ
as seen at ssirg{lydEox reaEtlg cakrigref auably, the tabl e as seen in Fig. 5is

enbodied in a conputer” spr eadstgﬁta :ﬂﬁ t@é;éfé@%%%ltﬁfﬁgaggigﬁ system 10

I ncl udes software for extracti.ng 1 l, 0N readsheet to
constPuct (HETtANTHNG \Feofmmmﬂ%ﬁmmeéesoa EhnsPraanisataan maYichave:
progr amm ngyis tﬂ@éﬁé&@rt@%@}&ﬂ&ﬁ@%iﬁﬁﬁfﬂl nts to t he obj ectlve

function to determ ne, a sqi,ﬁjélggmpufére Be}r’g{) X ' of helal. nearw%ggig%gg
method further comprises the step of determ;ning from the
. trzvel cost information for each link for each carrier servzng
10  the link a WEIthed value represen:;ng an actual cost to the
organization for travellng the link- uBing the carrier.
4. The. computer system of claim 3 wherein the
ob]ectzve function comprises ‘the sum ‘of a.travel cost for each
lirk, the travel cost for each 11nk comprlsing the sum of a
15 nravel cost for each carrier serving the link, the travel cost
for each carrier serving the link compris;ng the wexghted
value representing the actual cost to the:organlzat;on for
traveling the link using the carrier multiplied by a variable
representing a number of trzps to- be purchased from the
20 carrler for the link. ' .
5. The COmputer system of cla;m 4 wherein the
solution comprlaes a solution value for each variable.
6. The computer system.of claim 5 wherein the
method further comprises the step of determining lower and

25 uprer limits for each constraint, each constraint being
adjustable between the limits while malntalnmng the determined
solution.

7. The computer system of claim 5 wherein the
method further comprises the step of determining lower and

30 upper limits for each solution value, each solution value

being adjustable between the limits while maintaining the
determined solution. -
8. The computer system of claim 4 wherein the
constraints are derived from the demand and supply information
35 and the carrier goal information, the constraints comprising
link demand constraints, carrier supply constrainte, and
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sof tware iLnchudeg Ztzhe sof- t']'vv}stre&for ext rzactt;l ngH tzﬁe |nfoFI'rr‘;51t|on21 20

.As may be recogni zed, | i near programm ng represents a ‘techni que for sol ving
nmul ti-varj.able systens in ternms of a set of best val ues for maxim zing or
m ni mi zi ng the system Essentially, the linear progranmng allocates the
trips to the carriers in accordance with the travel information and the 25

constraints to provide a first t'est travel schene, and determ nes the cost
of the first test travel schene. The trips are then riﬂmuﬂﬂﬁilnﬂuuﬂmuow de
a second test travel scheme, and the coét’ 6f the seco henei
is determined and conpared with the cost of the first resf travel ° o
schene. The process is repeated until an .optinmumtravel schene m n| m zi ng

t he E ravelt daz&tﬁe:{ rgmw&ﬁmp fl\uﬂél ttJHet u&%?&ehehﬁw wﬂ&&m&g ?te
canstrain er re era Lnear, programy ng sof tware

det er m nes%tet%’ (1%1 rggf? 3&)4&‘ r‘?‘?n? B P4 '%\? abg‘legfo“ thm As
bne skil | ereprasenting \Mhﬁ nw@mg.mczfe txdpsr amsper pamahasddg(ﬁrldnhram ni m zes
t he cost ofcaq_-:ti\&s fogq:bﬂg B HeledidlY €S he eg@gﬂ |&|a‘a&?/|% e

plurglity mber ct to constraints on ers of “each
of t r’r&?‘éﬁrﬁg qi’o SHARLY GnsEFadngs PFGSL“ME)‘-QS t‘-|_1’61'-U 31 type
spreadsheetpaanxicl.tieazf iceamri gy aifea B @55 the vakiadlesC HEpriesRnt i\

[

i cago, ﬁ“‘“ﬂz‘) g*%“!%i@%éﬁ@ i et S b %%% B5% méarlmks

brogr anmi n@es 3 RFedetrgined: Fange heachi caxrdem goalaldonstraint
requiring that the goal the organization has with respect to a

10 partmcular carrier be acoomplzshed :

' 9.  The computer system:of ola;m :2 wherein the
method further compr;eea the step of organlzlng the obtained.
.1nformatlon in the form of a table.

) 10. The computer system of .claim 9 wherein the

15  orgunizing step comprises organizing each of the plurality of
-1links in a first direction on the'table and each of the
pluzality of carr;ere in a second direction on the table, each
carrier serving each link bexng designa:ed by a cell on the
table having 1nformation pertaining to the carrzer servzng the

20 link. - :

11. The computer system of claim 10 wherein the
orgenlzlng step further comprises organizing the link demand-
infcrmation according to each link and the carrier supply
information and carrier goal 1nformation according to each

25 carier, :

12, The computer sys:em of claim 11 wherein the
method further comprises the step of employ;ng linear
programming to apply the constraints to the objective function
to ¢etermine the solution.

30 13. The computer system of claim 12 wherein the
method further comprises the step of organizing the solution
in the form of a table corresponding to the table of the
obtzined information. _

14. The computefleystem of claim 2 wherein the

35 obtaining travel cost information step comprises acquiring
current travel data from a computerized reservation system.

-
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961G IR 7 UL JUTI{ AL A SUT] pealdady
as seenin Fig. 6, mhereyﬂgthe tabl e corresponds to the table 10 of the
obt ai ned i nformation ' easy reference may be nade betmeen t he
obt ai ned informgtion and the solution. As seen in Fig'. 6, the solution
conprises a solution value 88 for each variable 70. PLeferany, the .
solution al so conprises |ower and 15

upper limts 2 for each | i nk
demand val ue, carrier supply value, carrier goal value EE“EM lm Iue
68 (the wei ghted values 68 are shown as 28et cost" in

The | ower and upper limts 90, 92 may be determ ned by the Ilnear
progranmm ng software. As nay be recognlzed each val ue 20 may be

adj usted between the Limts t he detgrnined

2 while still gaigtéjrn ng
sol uti on. However, shaéld ghﬁaFGQPBﬁﬁﬁgﬁyﬂE?Unﬂ aCraifee: PPETEIRe DS upper
limt 90,- 96btahalaglnrawalrepBESénfbngathennﬁnépuabmprtabe skquiring

or gani zat i op i bl-; hayerehgagedaadedoncy AOkULLORATELbELIBRER EGSH. 25

Once thé proces eternm nes % ctive function
that satisfies the cok8traf scaﬁﬁuFﬁﬁtsﬁﬁﬁﬁﬁiE§sciﬁémt avbereds: Lthg t he

or ganigzati OBbthliﬁ:Lﬁ rrautnahdsmae BupBlp’ &ﬁﬁbﬁhhhﬁﬁnﬁhat ebtamehgr tarrier
repr eseht atlgvgll as _seen.at ste
r

t
gener at ed %%&?n%%@ EFpﬁPmVFéthchﬁﬁﬁfgg gge ?ﬁ@aﬂlsﬁngrlve 44,
t he scannersnppixx1aﬁprmheinnnandrthé camtier gokdr informatbiont fier, thiee

gener at ed régﬁﬁhlgﬁilﬁﬁ %Eﬁhﬁgn BﬁgﬁﬁlgﬁtEFﬂéﬁgéﬁoéﬁtogﬁB%ﬁahPB%%E Ei&@

st orage 36 e report nay ormo
6. Additionally, thelfepomRen&PmPHERTIEYERE™ Qf| &1 BFmFFg"hEreHGMéPSr, one
skilbhed in mbeh&atfutthe&eeagptieebhahe step of employing linear

proygramming to apply the constrain:s to the objectzve fuiinction
to determine the solutzon._“ :
i8. A.method for determ;n;ng a travel scheme for

mlnxmlzzng travel costs for an. organizat;on, where the

15 . organization expects to purchase travel trlpB for a plurality
of travelers for a plurality of predetermxned travel 1inks,
earh travel link compris;ng a travel- or191n and a travel
destlnatlon, each cravel link being served'by at least one of
a plural;ty of travel carriers, the method comprising the

20 steps of: '

obtaining travel information relating to
the carriers and the links;

. constructing an objectlve function from
the travel information, the objective function representing a

25 travel cost to the organization to purchase travel trips for
the plurality of travelers for the plurality of predetermined
links; _ . -

constructing a set of constraints from the
travel information, the constraints comprising restrictions
30 relating to the objective function;
| applying the constraints to the objective
function to determine a solution of the objective function
that satisfies the constraints and that minimizes the travel
costes of the organizationj and

38 - ) generating a report representative of the
solution. ' '
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- 21 - the report may présgnt the solution in any of g plurality of ways
using sone or :all of the-obtained information, the solution values 88, the
upper and lower limts 90, 92, and other information. 5 Once
a report has been generated and reviewed, it may be determ ned that, for a
plurality of reasons, a particular value shoul d.be changed.” "For exanple,. a

particular carrier goal value may have been set too high |
hurdl e 84 may have been changed, or a Lipk maay have been H"I"n[m“mgﬂ@”yutm
consi deration, anong other things. Additionally, it may be recognk t
a particular goal is unrealistic or inappropriate and should be ignored.
In response to such a change, the informati on may be adjusted and a new

sol uti on may be obtai A8d. The method of clajim 38| whexeddyGhee PhUadming er al
idt erati Onz %%a%gh ia;ﬁwzqraes.%rxmebec QS.E&VBYtth eteps lofmvel schene iz
eterm ne erein the travel costs...Ql the_organizati ar.e Jm:ni ed t,0°
the greatest extent possible. G'if&@l&}?ﬁ §rF?§geF°§§hél'ﬁaqu§"a§:ét@é} rﬁ%%ae,a‘ftthe
schenme nust lhaki foire wache ¢carrierdeerydng the Rdaki;ze the benefits thereof.
As may; be recogni zed, travel arigpag 'BFSdEﬂiQﬁdi R P13 i dhndd Bel | Ng
on behal f of the organization nay be sef via a travel departnent- of the -
or gani zat i ORS¥I"RISHEGE HS Bs PrEd egtec, femands foF §RGhd oty RS & iRrpiected
Accor di ngl y gupply fidic danhl ematiaiki;oand the travel 'schene requires that |

the travel departnent or travel e of e i me, or ét':
SRR RIS bl S .

: ; at]
| east the relevant portions of t r‘avel sC exanple, a travel
agency sett peFtadianigig to any predetermined goal the organization may have

10 with. respect to any of the carriers.

' 20, The method of claim 19 further comprising the
step of determining from the travel cost:information for ‘each
1ink for each.cattier serving the link a weighted valusz
representing an actual cost to the ofganizat:ion for traveling

as the link using the carrier.
o 21. The method of claim 20 wherein the objective
function comprises the sum of a travel cost for each link, the
travel cost for éach-link'cdmprising~the sum of a travel cost
for each carrier serving the link, the tiravel cost for each i

20 carrier serving the link comprising the weighted value '
repxesenting the actual cdsﬁ to the organization for traveling
the link using the-carrierrmultiélied by a variable
representing a number of trips to be purthased from the
carrier for the link. ' ' '

25 22. The wmethod of -claim 21 wherein the solution

- comprises a solution value for each variable.

23. The method of claim 22 Eurcher.comprising the
-step of determining ioﬁer.and.uéper limite for each
constraint, each constraint being adjustable between the

30 limits while maintaining the determined solutien.

24. The method of claim 22 further comprising the
step of determining lower and upper limits for each solution
‘value, each solution value being adjustable between the limits
while maintaining the determined solution.

35 25. The method of claim 21 wherein the constraints
are derived from the demand and éupply information and the
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arrangenenfé'?or'hﬁvenployﬁé-mﬁﬁhing to'travel' the PHL-BRU'30 “ Iink
should at | east be aware that carriers BA and SN are ﬁreferred
Additionally, the agency shoul,d be aware whether carriers BA or SN have
al ready supplied the respective preferred nunber of travel. trips 58 or 3,
as determned by the solution values 88. As will be re;aﬁﬂ“zed ot her

information 35  may be provided, preferably on a nee ﬂ’!@wﬂﬂmlm

-22- In order that the travel agency be &f8de aware of
information fromthe travel schene, the information nust be conﬁhnlcaved to
the agency. Since a ttavel agency typically accesses travel information

froma ORS 14-Vi3R oo sARuhadlicsal EpboLBhOBLa(REL SORAMDL pibl b3y

preferable t ormat| on roﬁ1 rave n%‘ed from
t he conput efe®i88e FOPELEFinES . tFEFEFeagEﬁﬁylvoFﬁﬂséFaéaFE-tépﬁlﬁaFrvﬁa t he

CRS 14. Thegeampwbarstmm amd.en&hmdddﬁaﬁal beﬂsabaiﬁtaarea;aumgethat
or more. or YEGF, SAER, 19K Bher B 26 FRel o SR L 080 £aPEEREnPinB byl BynBel ™
or ganizat i oREf §Fipeo FHadibeg prrehaged Gerom AdlneprpderecEgri ebe, 1ank| bast a
portion of éﬁﬁaﬁ.e%d%ecwle'iﬁe% Pemahanfelk the 33ukNosadh cari-sakl zed to
t he organi zatio oyi ng -t he .travel I_m zation
f or egoi ng dﬁggPﬁBi Ewg&q#£E51WESQ§§éH9tFHFBtﬁQereEEﬁFlFﬁgéﬁtFBF’&GFpFP?es
a new and usemubfcampuwammapmaannmpﬁeueﬁhddgfchednumbsrnoﬁgtalpsauelbechene
that ~ purchased from the carrier for all links be in a predetermined
10 range, each carrier goal constraint requiring that the goal
' the organization has with respect to a particﬁlér carrier be
accomplished. B |

26. The method of claim 19 furcher compr:aiwg the

step of organlzing the obtained 1n£ormatlon in the form of a
15 - table. | : ' -
' 27. -The methédléf CIEim'zs wherein'the-organizing
Step comprises organizing each of the plurality of links in:a
" £irst direction on the tabie:ahd-each of the plurality of
.. caxriers in a second direction on the tabie,-eagh carrier
20 serving each link being deéignated by a cell on the table
having information per:aihing to the carrier serving the link.

28. The method of claim 27 wherein the 6rganizihg
step. further comprises organizing the link demand  information
according to each link and the carrier supply information and

25 the carrier goal information according to each carrier.

29. The method of claim 28 further compriesing the
step of employing linear programming to apply the constrainte
to the objective function to determine the solution.

30. The method of claim 29 further comprising the

30 stép of‘orgaﬁizing the solution in the form of a table
corresponding to the table of the obtained information..

31. The method of claim 19 wherein the obtaining
travel cost information step comprises acquiring current
travel data from a computerized reservation system.
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20 ninimizes the travely costs of an organi zatfon. =it wll be
apprQC|ated by those skllfld in the art that changes coul d be made to the
enbodi ment descri bed above’ wi t hout departing fromthe broad inventive
concepts thereof. It is understood, therefore, that this invention is not
limted to the 25 particul ar enbodlnent di scl osed, but it i's intended to
cover nodifications wwthin the spirit and scope of th aluﬁ n as
defihed by the appended cl al ns. 23 1. In a conput W]"ﬂﬂl{mw
data input 7- device, a data storage devF@é a processor Cantl o «0ut put
devi ce,a nethod for determ hing a travel schenme for S m ni m zing travel
costs for an organi zation, where the organi zati on expects to purchase

travel trips for a plgrali ipheOmethdde ot T1f8m aspwe&leztry e RRIELEMY Ne
travel Ilnks each travelg i nk qonpr|3|ngﬁ9 travel origin and a tr%yel

desti nat i onFFBYEh CPRFeP MEOFRATIOR, SSER SPIRF 1aeq Seqy SRR
plurality ot reveledatar ifirems a mer.mma wamvelsidegd il eps of obt ai ni ng

travel informatipn rel ?’[I nq.h%o ?gr Jg %&%ﬁl“ié Qﬁ,égﬁ}@ t\ﬂogat g{-%ﬂﬁtnée

i nput device; storin e travel rimation via ora
devi c® conSemasdi Ay ﬂumléttim’@n@mmrmd ehteiaing \earyiengeal on via

the processahfomatq%ew ﬁ% rﬁq the? demnefd acrﬂftﬁd fjle
or gani zatlon tfo ur chase tra\‘1 for t e urality og trav ers
t he in ataon and the carr;er goal 1nformatlon or

organization from an organization discount program data file.
' 34. The method of claim 1e further comprising the
10 .step of employing linear programming to apply the constraints
to the objective function to determine the solution.
35. A eomputer system for'deterﬁining a travel
schkeme for minimizing: travel costs for an organization, where
the organ;zat;on expects. to purchase ‘travel, trips for a
15  plurality of travelers for a plu:al;;y of predetermined travel
lirks, each travel link comprising a travel origin and a
travel ﬁestina:ien, each travel link being-aerved by at least
one of a plurality of travel carriers, the aystem cOmpriaing.
a data input device for receiving travel
20 1nforma:10n relating to the carriexs and the links;
a data storage device fox storing .the
travel information received by the data input device; .
a programmed processor for constructing an
objective function from the travel information, the objective
25 function representing a travel cost to the organize:ien to
purchase travel trips for the plurality of travelers for the
plurality of predetermined links;-
a programmed processor for constructing a
set of constraints from the travel information, the
30 constraints comprising restrictions releting to the objective
function;
_ the processor for applying the constraints
. to the objective function to determine a solution of the
obiective function that satisfies the constraints and that
35 minzimizes the travel costs the organization; and
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20 . plurali'ty of predet-egmned |inks;”’const¥ucting a “set ‘of ‘constraints
fromthe trayel infornmatiod via the processor, the tonstraints conprising
restrictionsrelating to the objectlve funct.i.on; applying the constraints
to the objective 25 function via the processor to determne a sol ution
of the objective function that satisfies the constraints and that mninizes

epresenta v o1 ‘tne <o v an’o -t he agncout ot vt HTANIINIINIANN

2. The conputer lystemof claim1l wherein the o bt ai ni n§
i nformati on step conprises the steps of: obtaining travel cost |nfornat|on
for .each link for each carrier serving the |ink; obt ai ni ng demand and

supply information pertaining ta datweojcvcpat devioe ffor gereravingrd a

proj ect ed sw@gdkg(yeﬁyggbﬂgyegqy:ofaQ eOl3iRizRG carrier goal information 5
pertaining to any prede ern1ned %oa e organlzatlon may have with respect

to any of the carriers Gladmyi3h hewedsi n t he
net hod furt lthe cmmaeanﬂmammfcoﬁm@&snt&av@lomddte i&ff@d_-a{a:%ﬁ for

o ghi2a vaih el Sl 4ot SAGRIEY oBlriRg Fhao 3, Adlid Ko suppiy
traveling tAefiormetiompertaining o Mpronmwommd fiost emchl 1dink mng
wherein the s0jresfdoted WHHIYP FR TR TakRd et TRl 2arhdes! goadt for ea¢h
' information pertaining to any predetermined goal the
. ~ organization may have with reepect'to_any of the carriers.

10 37. The computer system of claim 36 wherein the
processor determines £rom the- travel cost znformatlon for each
link for. each carrier serv;ng the: link a weighted value
representing an actual cost to the organization for travel;ng
the link using the cerrler.

s 38. The computex sys:em of cla;m 37 wherein the
object1Ve function comprises the sum of a travel cost for each
link, the travel cost for each link comprising the sum of a
travel cost for each carrier serv;ng the link, the travel cost
for each carrier serving the link comprising the weighted

20 value representing the actual cost to. the organization for
traveling the link using the carrier multiplied by a variable
representing a number of trips to be purchased from the
carrier for the link. |

38. The computer system of ¢laim 38 wherein the

25 soluticn comprises a sélution value for each variable.

40. The computer system of claim 39 wherein lower
and upper 1imite_for each eonetrai@t are determined by'the
processor, each constraint being adjustable between the limits

' while maintaining the de:ermihed solution.

30 | 4l. The computer system of claim 35 wherein lower
and upper limits for each solution value are determined by the
processor, each solution value being adjuscaﬁle between the
limits while maintaining the determined solution.

42. The computer system of claim 38 wherein the

35 constraints are derived from the demand and supply information
and the carrier goal information, the constraints comprising
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link, the fravel” cost fofyeach link conprising the symof a 15 travel
cost for each carr'r_t,,ar 'ser})i ng the link, the travel cost for each carrier
serving the link conprising the weighted Vval ue repr.esenting the actual cost
to the organization for traveling the link using the carrier nmultiplied by
a variable representing a nunber of trips to be purchased fromthe 20
carrier for the link. 5. The conputer 8ystem of clai m4 wherein the

sol ution conprises a solution value for each vari abl e. m’”yﬂm,mmmﬂr
A _

system of claim5 wherein the nethod further conprises i
determ ning | ower and 25 upper limts f'or each -constraint, edchs »
constraint being adjustable between the |iimts while maintaining the

det er m ned Lt : %F?QUt | &d MY £ e net hod
further cor%;si"?ll%_e%&h%gs?%%g%fea et er nﬁﬁ%éﬁtgén la:?ldé%%gér ’g&)%r naIriwm'ts for
each sol ut iWW%e@°%c¢P§;%¢{E4anﬁIﬁég@éﬂﬁgﬂ%{e&%t%‘b‘F$ Be’n the
linmits whilmediiringnthgetfexr dedch M imd o ‘Wumrof Sthe Varialblesit er system

of claimd4 rg%g@é&g%@ﬁf&%%iﬁﬂéé SE & A6 VEd 6% gg&%%gag@amf@oanﬁfupp' y

informatio . heé "carrier goal 1 ornmatl { constrarnts
conprBsi ng ¢awkiepanfer constinktke eamal o sihp|preiected denangfor the

25 - car Fiﬁﬁkﬁoéécﬁoééi-i':ﬁéf‘timpé SOMKE AR Or SQREE {1 NEBaE eAi-rang t hat
for each link the sum of the valr_'llab es e&rlesentl nglthe nunber - of trh?s to
be purchas®P¥rifrapr carrier t e varialb e

es representing
number of trips to be pur'chased-. from the carrier for all links
be in a predetermined range, each carrier goal constraint

10 requiring that the goal the organization has with respect to a
particular carrier be accomplished.

' 43. The computer system of claim 42 wherein the
' goal constraint comprises a 'predegemined ‘discount from a
‘particular carrier only if the carrier receives a miniwum-

15 predetermined amount of business from the organization.

' 44. The computer sy'é'l'.eni.‘of. élafim 36 wherein the
information retrieved by the prbdessorzis organizéd in the
form of a table. ' o '

. 45. The .computer system of claim 44 wherein the _

20 table is organized with each of the plurality of links laid

out in a first direction and each ‘of the plurality of carriers
laid out in a second direction, each carrier éerving each link
being designated by a cell having information pertaining to
the carrier serving the link. ' '

25 46. The computer system of claim 45 wherein the
link demand information is organized according to each link
anéd wherein the carrier supply information and the carrier
goal information is organized accoxding to each carrier.

47. The computer system of claim 46 further

30 comprising software for extracting information from the table
to construct the objective function and the set of constraints
and linear programming software for applying the constraints
to the objective function to determine the solution.

48. The computer system of claim 47 wherein the

35 solution is organized in the form of a table corresponding to

the table of the obtained information.

2 sum O
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carriers fEﬁ“the"Vﬁnk.be-f'daI“to the prfoject &d ‘dermand ‘for the 5 li nk,
each carrier supply COﬂSt?il requiring that for a pértlcular carrier the
sum of the vari abl es repreSBHtlng t he nunber of trlps to be purchased from
the carrier for all links be in a predeternined range, each carrier goal
constraint requiring that the goal the organization has - with respect to-a

10 particular carrier be acconplished.*9. The conpu
2 wherein the nethod further conprises tg$ step of. orgaiE iﬂf@| ﬂ
information in the formof a table. 107 he conputer s

wherein the 15 organi zing step conprises organi-zing each of the
plurality of links in a first direction on the tahle and each of the

plurality of carriersaqpn aTﬁeceaﬁpdhéechyeaeﬁnothelhahl35 gagbheerrier

serving eac desi ted e I haV|ng
|nfornatloﬁggﬁr?gFgﬁﬁggtme g 8Fr|§§“§£$§ 59?v%§ 85%2 ?rﬁw 11. The
conput er sy%@@hﬂ%ﬁréF&danGeWNEFéDn syetemgawherainstbs FHAVAAr CO8Npri ses
or gani zi ng mfoi:enahsﬁnﬁaé leat—,ar nhkorqeceaeﬁ' gar&eesasaﬁraﬂb #Rd 1BAx is
carrier sup % g Srnat on ang carriler orna&mﬁn accofding to each.
o B ary PeptoSed’ SR CARRRE Ly PRE: ERPB: CBRAERRTELABFB N t e Mot hod
further conprises theSstepThe eupbuyengsyanenroﬁrcgaamnﬁsgfun:hpply the

const rai it Sebiiot g;0G) EChikEckyRY! 8habid1 IAERTEIS ! it 3nblbL R0r 3

Fises
the stép of=€$g5%|§¥H§ rWhexsin: £58 FNavRd FOB% énf &rWGEﬁBnCSPFe§Bn§dFﬁ§kto-
the table ofotrheacht ehpedernberwingothe link is: complled at least in part

10 from the histor;cal travel data. :
' 51. The computer gystem of claim 36 further
- comprising an organization discount program data file having
the demand and supply Lnformation and the carrier goal
_ information for the organization.
15 S2. The computer system of claim 36 wherein the
' travel cost information for each link for each carrier serving
the .link includes a membef 6f the group selected from an
expected fare the darrier:charges‘fOr traveling the link, any
discounts the carrier provides to the drganiza:ion, an'y.added
20 . costs in connection with traveiing the link using the carrier,
any benefite received in connection wi:h'tfaveling the link
usiag the -carrier, the number of non-stdp voyages available,
the number of connecting voyages :available, any expected
" transfer delays, the peréehtaga of total voyages the carrier
25 provides for the link, and a combination thereof.

53. The computer eystem of claim 35 further
comprising software for extrécting information from the table
to constxuct the objective function and the set of constraints
and linear programming software for applying the constraints

30 to the objeétive function to determine the solution.

54. A method for determining an optimum travel
scheme for minimizing travel costs for traveling a plurality
of travel links being served by a plurality of travel carriers
by selectively allocating travel trips on each link to the

35 carriers'aeiving the link, compriaing the steps of:
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14. The conputer system.o cl'ai m 2 wherein the 35 —gﬁtéihind travel cost
i nformati on step conprises’ acquirixng ‘current travel data from a
comput eri zed reservation system ** - 26- 15. The conputer system.of claim
2 wherein the obtaining travel cost information step conprlses acquiring

hi storical travel data froma historical travel data fite. 16. The-conputer

system of claim2 wherein the 5 obtaining demand and Lan
and obtajning carrier goal information % eps conpri se ﬁﬂ mm;n.ﬂfmm,}xind
and supply information and the carrier I nformati on* M s %

organi zation froman organi zati on dlscount programdata file. 17. The '

conputer systemof claiml1l wherein the 10 nmet hod further conprises the
step of enploying |inear p&ggra&m&&&igg Raviele ieFtntAl s tO the

2 ravel - sCRERE ROV e Adp ] Hhieo FoFT 63 AN Sher o (o

15 or gadidndksizon expects to purchase travel trlps for a‘plurality of
Conpri 51 1ot avel ori of rodnd s EFRGEL ge cEPR ST e, Fhr R A o
served by sri P§a§P<§hﬁ(ﬁaE¥Hﬁ=@rallty of travel carrlers ithe net hod
conprising the'20  steps(c)f: aQloRaRiing Tt'.'h%Vern.bl&f Q.rdméueorba{féﬁw%o the,
car r iers aggcg:]%ancnek%lt%o %'lt ' lé%glvg 1nforjrng%t1|c>\x/1e a];xltjin(i}}ieorl:on-traa.ntn to
provide a travel scheme;
(a) determlnlng a cost of the travel scheme of
10 step (¢);
(e) repeating eteps (¢) and (d) until the
optimum travel scheme minimizing the travel costs in
accordance with the travel information and the constraznts is
detérmined; and

15 : -~ . (f) generating a report representative of the
optlmum travel scheme. : o
55. The method of claim 54 wherein the determining
travel 1nformatlon step compriees the .steps of:
obtaining travel cost information for each
20 link for each carrier serving the link;
obtaining demand and supply information
pertaining to a projected demand for each link and a projected
supply for each carrier; and
obtaining carrier goal informat;on
25 pertaiping to any predetermined goal the organization may have
with respect to any of the carriers.

56. The method of claim 55 further compriesing the
steo .of determining from the travel cost information faor each
link for each carrier serving the link a weighted value --

30  representing an actual cost to the organization for traveling
' the link using the carrier.

57. The method of claim 56 wherein the cost of the
travel scheme comprises a function'repreaenting the sum of a
‘travel cost.for each link, the travel cost for each link

35 com»rising the sum of a travel cost for each carrier serving
the link, the travel cost for each carrier serving the link
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the travel i nformati on, Lbe objectlve fUn&tion representlng a 25 travel
cost to-the organization db purchase travél-trips for'the plurality of
travel'ers for the plurality of predeternined l'inks; constructing a set of
constraints fromthe travel information,-the constraints conprising

restrictions 30 relating to the objectlve function; dapplying the
constraints to the objective function todetermne a

obj ective function that satisfies the-c@astraints and nnm |"nrmp{r"ﬂﬂgllllhe
travel costs of. the organization; and 35 M denerating
a report representative of the solution. 27 19. The met hod of cIa|n118

wherein the obtaining travel infornmation step conprises the st

DS of :
obt ai ni ng EPEPEREASSR Hhe seiah Meighted VaLue, XRPFERENLEINSk 5&FPP§ °§@Fv
the link; Bhe orgarﬁlﬁaﬂdﬂams:odert&laﬁbeaﬁdxgsutml L inkf aeing eheperraiieimg to a

pr oj ect ed §§E§E‘1 f%rd %%P*Lf arrryé't #id el PRGBS AP Buie®’ o22¢R 1P icfbe and

obt ai ni ng I ér ron pe talnlng o_any. predeterm ned goal the
or gani zat i PHTRAR e‘-m thﬁ/\/l‘ﬁ?’-‘ﬂ@?pé@t’-‘ theaddn¥- the carriers. 20. The

methegd of claim 19 fl,srd hermaamwmw@ft R asire 5 70 Wheledminit hien gpitrienmt he
era?\éﬁ![ ego‘\sl F'&Srf B ecl){]e fc%rmpr%. sl Ia.n ksofl%ti%%c bla‘i%r [ 'f%r e \ﬁ %:Iig%llé nk a
59, The method of c1a1m 58 further comprising the
step of detérmining lower and upper l;mzts for each
constraint, each conatraint being adjustable between the
10 limits while ma1nta1nzng the optimum travel scheme.
60. The method of claim 58 further comprising the
step of determining lower and upper limits for each solution
:valﬁe, each solution value being adjustable between the limits
while maintaining the optlmum travel scheme. .

S - 61. The method of claim 57 'wherein the constraints
are dexived from the demand and supply information and the
'carrier goal information, the constraints compr;eing 1ink
demand constraints, carrier: supply constraints, and carrier
goal constrainte, the link demand constraints requiring that

20 for each link the sum of the varlables represent;ng the number
of trips to be purchased from all carriers for the link be
equal to the progecned demand for the link, each carrier
supply constraint requiring that for a particular carrier the
sum of the variables representing the number of trips to be

25 purchased from the carrier for all links be in a predetermined

| range, each carrier'goal-constraint'rquiring that the goal
the organization has with respect to a' particular carrier be

accomplished. . _ | _
62. The method of claim 55 further comprising the
30 step of organizing the obtained information in the form of a

table.
: 63. The method of claim 62 wherein.the organizing
step comprises organizing each of the plurality of links in a
first direction on the table and each of the plurality of
35 carriers in a second direction on the table, each carrier
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representing an act ual cﬁij to the organlzatlon for Fhavellng 15 t he
link using the carrier. . The net hod -of cIa|n120 wherein the objectiuxe
function conprises the sumof a travel cost for e€ach link, the travel cost
for, each Iink conprising the sumof a travel cost for each carrier serving
the link, the travel cost for each 20 carrier serving the link

conprising the weighted val ue representln t he actual ul
organi zation for traveling the link usrnd®the carrier ﬁ'lll%ﬁllMlL Ila" I"I
vari abl e representing a nunber of trips to be purchased from the "carri&r
for the link. 25 22. The nmethod of claim 21 wherein the

sol ution SORELSRS Eadfl imnﬁmgeaaggggaeadv ¥ BE8132n e ESBEGO of

claim 22 further eterm Ilmts
for each cohevmgntmfemnte@ns pear:a@néagng‘:aapes F&Wéeﬁ'eﬁmﬁnshéhso link.

I2|2 rr} t St\f,]ml | e maintai nstaﬁ th?ede.b]ghgatne@ 80k @3 whérelhe he! Bﬁﬁaﬁzizfi]bgl m
ur er ri_si e ste Q et ern nlng 0] n .M TS or
each soIut|ﬁﬁggafﬂggggﬁbﬁ°§8FEFegn°5§Pﬂézﬁgﬁnﬁhﬁwﬁ&§% gF@gﬁgt LR TPRE oD
limit$§ whilacoardingntegeach dénkr andettheocarxder 3bpply informatiopsanthe
met hod of Ciﬁé”hgl-r‘i’@gf ?b%lt Eﬁf@%&:&éb”k&c@?ﬁl e dalho Balhg edemand - and

supply information an aormation, the cqgnstraints

rier
conprising |ink deman&> con?PFaFﬁF§°dc&FrF3P1§U§GIf“EGH§F?&PWP§*§&&9b&PF|er
goal constretapsofthﬁp&b@&n@etﬁmdaﬁogﬁbg&amhﬁngetw Eippdyt ke constraints:

to the function representing thé cost of the travel scheme to
10 . determine the optimum travel scheme. '
- 66. The method of claim 65 further comprising the
step. of organizing the optimum travel scheme in the form of a
..takle corresponding toé the table of the obtained information.
_ 67. . The method of claim 55 wherein the cobtaining.
15 : travel cost informatlon step comprisea acqu;ring currgnt
'travel data from a computerized regservation system.
| . 68. The method of claim 55 wherein the obtalning
travel cost information: step- comprises acquiring historical
i travel data from a historical travel data file.

20 65. The method of claim 55 wherein the obtalnzng
demand and supply information and obtaining carrier goal
information steps comprise acquiring the demand and supply
information and the carriéf-goal information for the

_ organization from an organizétion discount program data file.

‘25" 70. The method of claim 54 further comprising the

- step of employing linear programming to determine the
solutiion. ‘
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for each Iink tHé'éun1qﬂ%ﬁ$é'vériables”febre§éﬁfing”ﬁﬁé;huhbef 5 of
trips to be purchaséd fromall carriers for the link bg.equal to the

proj ected demand for the link, each carrier supply constraint requiring
that for a particular carrier the sumof the variables representing the—
nunber of trips to be purchased fromthe carrier for all links be in a

predeterm ned 10 range, each carrier goal constrai nthis$getitias Pagn ‘“khe'"
goal the organi zation has with respect %3 a particular d: _‘ .
acconplished. 26. The nethod of claim further conpri | of

organi zing the obtained information in the formof a 15 table. 27.° The-
met hod of claim 26 wherein the organizing step conprises organizing each of
the plurality of links in a first direction on the table and each of the

plurality of carriers in a sexgcesbt aof | the abi sdkosabbe, each carrier 20 -

serving each |ink being designated by -a cell on the table having -

i nformation pertaining to the carrier serving the link. 28. The nethod of -

clai m 27 wherei n t he Porapmputian) syasen anchad nefhnd far AeedTBinipI e | i nk

T pur s paaatt Aot i v, Wb Tr 48 Srgmphit

car iy . 2YDETR, The RRSRILAATAGH SABAGT GO JBATAST FTRECL SRR for a

enpl oyi ng ploea] ipyogrfarngavetexsafiory & pRwradsinyiof ssravehel hiksct i Bach

[incton  SoAT T tlal ey BAGE W S 20 Turtrer

cor r espondideFtimation alangd dis Eexved Inar ikgastimneof the caneiexs hod of

claim 19 Wiglerig sritin QUi b td Aetla Geifut V10l | £br SEERe £OIRG | E8Svel

EKKNE&IHQ %%&Qg%ktion relating to the carriers ahd the links, a data

' .. stoxage device for storing the travel informatibn received by
the data input device, E’processof; and.a data output device.

' From_the'travei'infcrmétion, the s?étem_cons:ruc;s an

objuctive function representing a travel“cost'to_the

15 organization to purchase travel trips for the plurality of
travelers for the plurality of predeter¢ined links, and a set
of constraints comprising restrictions relating to the
objmctive function.  Thefgonst:aints are'applied to the

_ objective function to determine a solution of the ébjective

20 - function that satisfies the constraints and that wminimizes the
travel costs of the organization, and a data output device
then generates a report representative of the solution. The
travel. information comprises travel cost information for each
lini for each carrier serving the link, demand and supply

25 information pertaining to a projected demand for each link and
a projected supply for each carrier, and carrier goal
information pertaining to any predetermined goal the
organization may have with respect to any of the carxriers.
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dafa from a’ corrpuj; érized reservation system ¥ 29732
cost information

travel
of .clai m 19 wherein the .dbtaining travel

acquiring historical travel data froma historical travel
The nethod of claim 19 wherein the obtaining 5 dermand an
I nformati on and obtaining carrier goal information steps co

- i

" The et hod

i

e acquiring

t he demand and supply information and the carrier goal information for the
organi zation froman organi zati on di scount program data file. 34. The

met hod of cl ai Gttt e O AP +Stre—tire—t0———step—of—emptoymg | i near
programm ng tolapply the constraimt 0 e objective functlon o0 determ ne
the solution. 35. A conputer systgm‘F %Y dét er mi ni ng Ve Jchene for
mnimzing trayel costs for an or gamaxion, whege \s lraion'expects
to purchase.travel trips for a 15 uﬁiamy 0 s.‘,- REille § Qurality
of predet : “T1nks, r.ch t gavel |ink el origin

orrpr|5|3g1a
d Al Oivi=

tr

and a tra Ve TRoegal sé ast one of
a pluralit PROCESSOR cofpri si A | nput device
for receivV rmation rel ati §TY o ‘ 5| and' 't he
links; a d I ce for s or:?g e trapel 1nforggtionjreceived by
the data i YHYTETS cepsor fof constructing @an objective
function fypnlt inforrfaun, t heg obj ect| ve 25 function
répresenti-n;-a. t totheogarBl_zgﬁlo tp o
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/.
" vy

urchase L7 avel trlps forx the pI urallty ‘of travelers, tor t Iurallty of

predeterm ed links; a programred processor for constructl 1ReP11"°d :
conétral nts fromthe travel i nformation, the 30 constr ai
restrictions relating to the obj ective functlon the. proces

I’lg'

the constraints to the objective { ne a sol utlon of the
Objective function that satisfies|the cORTAINInts a dd mnimzes -
“the travel costs the organization] and TRAYE oufput deV| ce for
generating a report representative_of INFO n.136. The conputer system
of claim 35 wherein the travel informationjconprises travel cost

i nformation for 5 each link for_e ying the |ink, demand

and supply. information pertaining toCONSTRUCTed dgmag@®& or each |ink and
a projected supply for each carri ¢r, adBJEETMEEr Qo i nformation _
pertaining to any .predeterm ned géal tIRINDTHNI zati dqn may have wi'th respect

to any of the carriers. 10 3T, e conput er systemof claim
36 wherein the processor determnes fromtige travel cost information for
each link for each carrier servin : ed_val ue representing
an actual cost to the organizatiof forcoHNgTYRUCTO th j using the
carrier. 15 . - 38. The co RSTRAIRTTS™ off ckai m 37 wherein the
obj ective function conptises the a travel cogt for each link, the
travel cost for each |ink conprisi ng the su*m of a
" 04
APPLY CONSTRAINTS |
GNNSI'OBJECTIVE
CTIONTODE TERMI
SOLUTION
GENERATE REPORT ] _305
- REPRESENTATIVE 7]
OF SOLUTION
72 74 76
= - . . '/ : ,/
TRAVEL COST | DEMAND & SUPPLY CARRIER GOAL.
INFORMATYION i '_INFORMATION INFORMATION
WEIGHTED . LINK DEMAND CARRIER SUPPLY | |CARRIER GOAL
VALUES CONSTQAINTS ' CONSTRAI!:ITS CGGTR@INTS
=T , ' T ) :
68 78 80 82

FIG. 4
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travel cost for each car r”r",;:r' serving thé Iink,~ {he trgvel cost for each .
the actual cost to. the organization for traveling the Iink Hsigne: HiitBeenRe laced
carrier multiplied by a variable representing a nunber of tri ;‘ &\“ﬁ“‘!\m ‘\

38 wherein the 25 sol ution conprises a* solution value for et

vari able. 40. The conputer system of claim 39 wherein |ower -and upper

bei ng adj ustabl e between the linits while maintaining the determn ned

solution. 30 41. The conputer system of claim39 wherein
processor, each solution value being adjustable between the limts while

mai nt ai ni ng the det.gpm ned soloution. 4@ The copputer sygRem of claim 38

carrier serving the link conprising the weighted 20 val ue TE€presenting
purchased fromthe carrier for the Iink. 39. The conputer sys,t'm

limits for each constraint are determ ned by the processor, each-constraint
| ower and upper 1imts fer each solution value are determ ned by the
wherein the 35 cqepstraintsWare deriVed fromtThe demand, and supply

information and the garrier gopl infornation, tHe constraints conprising
- 31 - link dempnd)constrginys, carrigr sup -constwmi pts, and carrier
goal constraints®theg |ink edemand corgt aints goepgui ri Nt gat for each link

the sum of the vahi-abl es

repredenti ngy t-he nunberlof trilps,' to heé purchased
r t‘ﬁg T @R 5#- eqiE _ tp_theﬁro ect eqejdenangl f or

fromall:5b . C
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nunber of trips to be purghased fromthe carrier forﬁ;‘a\II links be in a
predete+rm ned range, each:carrier goal constraint 10 requi-ri.ng that the

goal .the organi zation has with respect to a particular cargier be o
acconplished. 43. The conputer system of claim42 wherein h 4s Been Replaced
constraint conprises a predeterm ned discount froma partic ' i
only if the carrier receives a mninm 1% pr edet er m ned L . ﬂ )
busi ness fromthe organi zation. 44. The conputer system of claim 36.

wherein the information retrieved by the processor i's organized in the form
of a table. 45. The conputer system of claim44 wherein the 20 table is
organi zed with each of the plurality of links laid out in a first direction

and each of |[LIE PIETar Nty o¥ calfrrers raig out 1n on, each
carrier serYEhg e®h lijnk BRing designaaf by EA&F tion
pert ai nir;gw gl the arriler s@rvirg t h@-pyk. 28~ . The
conput er &5 w$ B m 43swherlei gf t he |} nkgpdemand ig ' '
organi ze&: |eagp 1inK ak vmerbﬂgthe C i pf ormati on
and the ®afi R3{f o5rBti &} i g or gddj zeg accPfdi rrier.”
47. The Eowipu h opl &1 ait 48 gur t'fer e » | i re for
extracti Eyaln fr the [tafje to oyl uct unction
and t he §e®lo iint B} @nd . I]i nghr propr I Ng | yi ng the
constrai§ §|t ct2yg furjct §pn to pdetSrm ne 8. The
corrputergsgs'ﬁ, im Z/3uherlei W the 3p ! ss0l ufi din the
formof a t%ﬁ ondifg tg the_-:t-age of & he ¢btaimed ipnformhtion.
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- 32 - 49. The conputer systemof claim 36 further conprising a neans
for acquiring travel data froma conputerized reservation system wherein

t he travel cost information for each link for each carrier serving the link
is 5 conplled at least in part fron1the travel . data. 50. The conputer
system of claim 36 further conprising a 3%istorical travel data file havi ng
hi storical travel data, wherein the travel cost information for each |ink
for each carrier serving the link is conpiled at least in part 10 from
the historical travel data. 51. The conputer systen1of claim 36 further
conprising an organi zati on di Ss@tbde ) roF dbsal dedxe havi ng t he demand and
supply information and the carrier goal |nfornat|on for the or gani zati on.

15 52

_ _ g d t ;gg%gﬁ@ é hﬁh& “travel
cost informati oncgﬁaug Rk Jfﬁb 1€ b %.ngéfl‘Aﬁr& PH&ZAIT B! Ncl udes a
menber of the groop 2] ron an expect e are € carrrer charges for
traveling the link, any discounts the carrier provides to the organization,
any added 20 costs in connection with traxel“n the link using the
carrier, any benefits rece|v%%§¥¥é%ﬁﬂﬁﬁaéﬁFeR—ﬁﬁi%§¥¥%veIing the link using
the carrier, the nunber of non-stop voyages avail abl e, the nunber of

connecting voyages ﬂVéédnﬁ\h!@r sgf!i\(:eﬁ?(ﬁﬁatﬁdmét[}%?fff@;r Gi%'tél‘ﬁmiﬁ@ apq:rr%%gage
of total é§¥1 es the carrier [ OVi nbi nati on

e )
t her eof . e "¢BAPLEErY %Eﬁ%ﬁ%(ﬂ°s5FaWﬁ?§% bRt PSCSHBFFE?ﬂgF% war e
for extraununqyasnﬂoﬁqataop&draimuyﬂaftabheelers for a plurality of travel

links. Each link has a travel origin and a travel destination,

&0

uxm.)
tto

and is served by at least one carrier. The system receives and
stores travel information relating to the carriers and the links.
From the travel information, the system constructs ah objective
function representing a cost to purchase travel for the travelers
for ‘-the links, constructs constraints relating to the objective
function, applies the constraints to the objective function to
determine the travel scheme, and outputs the travel scheme. The
travel information includes travel cost information for each link
for each carrier serving the link, a projected demand for each
link and a projected supply for each carrier, and any
predetermined goal with respect to any of the carriers.
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ta construct the objective function and the set of constraints and | i near
programm ng software for applying the constraints 30 to the objective
function;to .determ ne the solution. 54. A nmethod for determ ning an optimum

travel scheme for mnimzing travel costs for traveling a plurality of
travel links being served by a pIuraIigy of travel carriers by selectively
allocating travel trips on each link t ‘{he 35 carriers serving the
| i nk, conprising the steps of: (a) determnlngtravel i nformati on
representativel;g? the links and th ers serving the links;}(b).
determ ning comstraints on allocat| nggte]5 trips_to the carri ers; (c).
allocating thejtrips to the carriefs_] cordance wmﬁghetra/el
information angl the constraints to pravilge a tra M
determnin schene of" 10 | ;ﬁ.gtl ng
steps (c¢) m trlavel sche h€ travel
costs in afe a UONGCTERMrpiNts i s
det er mi ned mOdﬂ%g)d%eneL_@ i g ZTRINEE
representatijve 51 1 cl ai m54
wherei n the|déter mi ni n®4 r avel i f br nd2i o step ¢onpri sesd6he s{eps of:
obt ai ning {fayql coit I nformation gor eac
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20 link for each carrier serving the link; obtaining demand. and supply
information pertaining to a projected demand for each link and a projected
supply fer each carrier; and obtaining carrier goal information 25
pertaining to any predeterm ned goal the organization may have with respect
to any of the carriers. 56. The nethod of claim55 further conprising the
steo of deternining fromthe travel cost2ymformation for each link for each
carrier serving the link a weighted val ue 30 representing an actual cost
to the organi zation for traveling | carrier. 57. The

met hod of claim56 wherein the coft of oBtainavel s heggconpri ses a
function representing the sum of t r aveRAVESt for h link, the travel
cost for each link 35 conpri si hg t hINFORMATION trgvel cost for each
carrier serving the link, the travel cost for eacmcarrier serving the link
conprising the weighted value representinggthe actual cost to the

organi zation for traveling the |i lnliic ar T régekiiplied by a
vari abl e representi ng a nunber of trlag J ur chgs omthe carrier
for the link. 5 58.| The f clqrm 57 wherein the

optimum travel schene conprises a Lt Nue fod each variable 59. The
met hod of claim58 further conprising the gtep of determ ning | ower and
upper limts for each constraint, each congtraint being adj ust abl e bet ween
the 10 limts while naintainin; The_optinumtrav i&ﬁgne.

CONSTRUCT

CONSTRAINTS Kt

!

APPLY CONSTRAINTS |04
AGAINST OBJECTIVE |
FUNCTIONTODE TERMINE
SOLUTION

GENERATE REPORT ] 305
REPRESENTATVE |~
OF SOLUTION

FIG. 3

72 74 76
I/ [/ I/
TRAVEL COST DEMAND & SUPPLY CARRIER GOAL
INFORMATION INFORMNHQN - INFORMATION
WEIGHTED LINK DEMAND CARRIER SUPPLY CARRIER GOAL
VALUES CONSTQAINTS CONSTRAINTS CONSTRAINTS
\\ < N N
&8 78 80 82
Fl G‘ 4 | REPLACEMENT SHEET
| "I o




60. The nethod of claim58 further conprising the step of determ ning | ower
and upper limts for each solution value, each solution val ue being

adj ustabl e between the linmts while maintaining the optinumtravel schene.
15 61. The nethod of claim57 wherein the constraints are
derived fromthe demand and supply informati-on and the carrier goa

i nformation, the constraints conprising |link demand constraints, carrier
supply constraints, and carrier goal céffstraints, the |ink demand
constraints requiring that 20 for each link the sum of the variables
representing the nunber of trips to be purchased fromall carriers for the
link be equal to the projected demand for the link, each carrier supply
constraint requiring that for a particular carrier the sumof the variables
representing the nunber of trips to be 25 purchased fromthe carrier for
all links be in a prgdeterm n@d range, $ach cart@ er goal ggonstraint
requiring that the goal the o¥gani zati gn has w th respect,to a particul ar
carrier be acconplished. 62. The methoa of clairh55 further conprising the
30 step of organi 4ing thg oftained i hformatigop in t¥e formof a table.

63. The nethod of%cl g m 62 ®herjei n tﬁg rgani zaon step“%o ri ses organi zi ng
each of the pIurathv of links'in a farst direé¢tlfon on ¥ he table and each
of t_he pl uralsd ty ol g5 ®| ca gi er in’a_ sgiand'diree&io on t¢le table, each
carrier gg% -'%_’orw, g &heh 19k %;,ng‘{,’je qnat §4 bgl a cell qn fhe
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1

havi ng informati on pertaining to the carrier serving the link. 64.- The

nmet hod of claim 63 wherein the organizing step further conprises organizing
the link,desand information 5 according to each Iink and the carrier
supply information and the carrier goal information according to each
carrier. 65. The nethod of claim®64 further conprising the step of

enpl oying linear programmng to apply tj 2 constraints: to the function
representing the cost of the travel schéne to 10 determ ne the optinmum
travel scheme. 66. The nethod of claim65 further conprising the step of

organi zing the optimumtravel schenme in the formof a table corresponding
to the table
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