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COMPU'l'ER SYSTEM AND METHOD POl't DETERM~NJ:NG A "l"RA.VEL 
§CHEME· MINtMJ:ZDfG 'fRAVEL COSTS .FOR AN ORGANIZA"ll'.ON 

Background of t.he :tnvention 

The present invenc~on relates to a compucex· system 

S an.it a method for determining the distiibu.tion of 
tr~~nsporcation car~ier suppore ·that will° result in'·the lowest . . 
to~al ·travel. 'cost for an organization. More particularly, ·the 

in~r.:;:oation relates to a computer sy~t:em· ~d method for 

ds-rreloping a mo.del eo repres~nt an organization's cravel 
10 · requirements in ord~r c·o maximize and leveiage benefi :s 

obl ained from in~ividual transportaeion carriers. . . ·. . .··· 
. TypicallY., a larger size organization ~il.l ·:end to 

pu' ·chase a si~ificant amount: cf cravel services;f't-om a number 
. . . ·. .~·. . 

of travel carriers.' For example, a large corporation having a 
l.S he~~·~qua.rters off.ice and several far-·flung divisional ~>ffices,. 

ma>. uf acturing plants, and. the like niay" be expec.ted to have i cs .. 
etn::,.1l'oyees and/ Or; representatives travel .l:.he~ebetween · iLS well 

as ~o other locatiolns in the ordinary· course of business. 
I . . 

Su1;h ·an organization typically negotiates special incentive. 
. ! • 

20 arz·angements with· one or more travel· car;riers in orde:.~ to 
obt ·a1n a discount for supporting the travel carriers. · . 

Nevertheless, a particular inc~ntive arrangement may 
acLually cost the organization more money t.han is being saved, 
fo: any of several reasons. For examp1e, the organization may 

25 ta) 1;!: advantage of a particular incentive arrangement ::.1y using 
a 1articular travel carrier to travel pet.ween a locatJ.on A and 
a : ocation B. However, in doing so, the organization may have 
co· i;:;·.:..ffer the fact· that. the t.ravel carrier does not .provide 

fa.Gt and/or frequent servic_e between c.lle two locat.ione. 

30 Alternatively, the t.ravel carrier may noi:. provide add1:d 

· be1.efits that another travel carrier offers for traveling 

bet.ween the two locations. .Still further, in supporc.1.ng the 
one carrier, anothe~ less costly alternative may be i~"nored. 

xn~vieably, the lack of an organized travel scheme causes the 
35 organization to incur significant additional total t.ravel 
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cQsts. Thus, it would be highly advantageous to have a system 
and method for organizing· a· coherent travel scheme based on 
the organizat:-ion' s t:ravei demands, t.he negotiated~ .cra·;rel 

ineeneive·a t.he organization has with particular travel 

carri·ers, and the servic;::e each travel car;-ier provid~s between . . . . 
par_ti!cular tr,vel 1ocaciQlisr·. as well as several other factc>'rs, 

·-in· o:clder to minimize 
0

t.he total travel cost incurred by. the 

organization. 

Summary of the invention 

The present. inven,ti_on. is .directed to a computer 
syf;;.tem ·and a ·method for determining a travel . scheme for 

minimizing travel costs for. an o,:Ogariizacion, .where the 
· organization .. titxper;:ts to pur~hase travel trips ·for a pluralitt:· 

. . .. 
. of travelers for a plurality of predecermined.t:ravel·links. 
Each travel link comprises ·a· tra--irel o·rigin and ·a travel 
de~1tination, and is se.r:v.ed by at le~st one of a plurality of 

tru.vel carriers. The syst~ comprises a data . input. device for .· 
rl'!ceiving travel informat.i~n relating t.o the carriers and the 

1iiiks, a data sc.orage device for storing t.he tJ:"ave..l 

in~ormation received by the data input d~vice, a processor, 

. and -~ data output device. The system construcc.s an obj.eccive 
fU:;l.ction and a set of constraints from che travel ·information. ' 

The object.ive·function represents a travel cost: t.o t:.h.e 
· organization to purchase travel· t.rips. ·for the pluralic.y· of· 

25 ti·avelers for the plurality of px-edetermined links, and·. the 
coustraint.s comprise restX'ict.ions :rela:tiJlg to the objactive 

fu:.-:1ction. The constraints are applied to the objective 

f\\nction·to determine a solution of the objective furct:ion·· 
that satisfies the constraints and that minimi2es the travel 

30 co~ts of the organization. The data output device then 

gene~ates a rep~rt represen~ative of the solution. 
Preferably, the travel information comprises travel 

cost information for ea.ch link for ·each carrier servi·ng th~ 
liok, demand and supply informa~ion pertaining to a projec~ed 

35 demand for each link and a projected supply for each carrier, 

00/SOO llJ t66Z L9S StZ t.gJ. Lt:91 S6/lZ/CO 
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and· carrier goal information pertaining to any predet4rmined 
goal the organization may have with respect to any of the 
ca~riers. From the travel cost informatiop for each link for 
eac..h carrier ser'Ving c.he link, a weighted value· reprett-ent.ing 
an actual cost to the o:z:-ganization for .traveling the link 
using the carrier is d~termined·. ~p'referably. the object.ive 
fur:i.c::tion comprises the sum o~ a t~a:'vel cost for each link:, the 

: • • & •• 

irayel cost for each link comprises. ehe sum of a travel cost 
f o:r each carrier serving the link, 'and c.h~ travel cost· for 

10 each carx-ier servi~g t:.he link comprises the weighted value 
i . I . . • 

rep,resent.ing the. actual COSt. t.O the organizat.ion for t.:ravt:ling 
the link usi~g the carrier mult·iplied. :by. a variable . 
representing a number of· trips to ·oe purchased from t~e 
ca~rier for the iink. 

15 Preferably, the constraint.s are derived ·frot:t the· 

demand an~·sµpply information and the carrier goal 
inf~rmation... Also preferably~. the. constraints comprise link 
der;··and constraints I Carx"ier supply ;constraints~ and carrier 

. goal constr~ints. The link·deman,diconstraints require that 
20 · fo'.f:.; each link the sum of the variables· representing ·i:.~e number 

of ::_trips to be purchased from all carriers for the ii"r1k be· 
. . . 

equal 1:.o t.he'projected demand for the link. The carrier-
sup-ply con~traines require that for a particular carrier the 
sut.·_ of the variables representing the number ·of trips to be 

25 ·purchased from the carrier for ~ll links be in a predet.ermined 

range. Each carrier goal constra:i.ne requires that the goal . 
thE:: orga.niza1:.ion has with respect t.o a parti~ular cax-rier be 
ac;:complished. 

Preferably, the information is organized in- the form 
30 of a matrix or table, ·where each of ehe pluralicy of ~inks is 

la~d out in a first direction, each of the plurality of 
carriers is laid out in a second direction, and each carrier 
se;ving a particular link is designated by a cell having . 
information pertaining thereto. Also pre~erably, the link · 

JS demand information is organized according to each. link and the 
carrier supply information and t.he carrier goal information is 
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m··.-ranized according to each carrier. Preferably, linear 
p~~gramming is implemented to apply the constraints to ehe . . 
objective function to determine t.he soluti,on. Information 

-~-. . ... . ' 

fr~m the solution may be communicated from the computer system 
5 to point of sale terminals-: for use ·1n set.ting travel . 

:ar·r.angements. 

The 
employed by a 

' o • I 

I • I 

comp*ter syscem and method!are preferably 
travel· agency to provide a·travel optimization . ' 

se·!'Vice CO an · organiJ:ation. The fee for the service may . •. 

l.O comprise·a portion.of.the .savings realized co the organization 

15 

20 

25 

by_-employing the trave·l Optimization service. 
/;. 

Prief pe.crP,tion of the ·Drawings 
The foregoing summary, as well·as the follo~ing . . . . . . 

dt~ :ailed descript.ion of .a: "preferred embodiment of the 
in'v·ention, w111· be. better :understood .. when read· in conjunction 
wi!;h the appended dr,awings. For th~ purpose of illus~rating. 
the invention. there is. shown in t.he d.ra~ings an embodiment.· 
which -ie present.ly· preferr.ed. It. should·; be understood, 
however, that t.he invention.· is not limit.ed to the precise 
a.rx:·angements and instrumentalities shown. In the drawings: 

Fig. l ls .a schematic block diagram of a compucer 
system for det.ermi'ning a t.ravel scheme·· minimizing travel costs 
for an organization in accordance wich the. present invention; 

Fig. · 2 ·is· a schematic block diagram of a tJPical 

. 

. : 

travel link; 
Fig. 3 is a· flow diagram of· t.he functions .~~rformed 

by the system of Fig. 1; 
Fig. 4 is a flow diagram of t.he data in th,e syst.em 

of Fig. l; 
30 Fig. 5 shows a matrix or table comprising·typical 

input information for the system of Fig. l; and 
Fig. 6 shows a matrix or table comprising cypical 

out:put information from the system of Fig. 1. 
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Detailed peacription of· Preferred pnbodiment·a 
Certain terminology may be used in the following 

de:.scription for convenience only and is not limiting: The 
wcrds ".right••, "left", 11 upper" and 11 low~r 11• deeignac.e 

5 directions in the drawings to which reference is made. The 
words 11 inwardly" ~nd 11 outwardly'' are fur.ther d~rections toward. . , . 
and away from, respectively, che geometric cent~r.of the 
referenced element. The. terminology inciudee C~e WO%'dS above 
specifically mentioned, derivat_ives thereof, and, word.s of · 

10 simi·lar import .. 

15 

Referring to c.h~- drawings in detail, wherein like 
numerals are used to indi~ate like elements t.hroughouc, ebere 
is~ shown in Fig. l a block diagr;t.m· of. a computer sysc.em 10 in 
accordance with the present invention. The co~uter ~ystem 10 
may include a cent:ralized ma.in..;fra'ine compucer having excenc?,ed . . . 
st.t>rage and processing ca:pacity ·and :.the abil'it:y to i'nterface 
w:'. r..h a· plural.ity· of .local and remote external data sc.iurces~ 
st.:ch as .an IBM E90 ·mainframe comput.er. Alt:ernatively. t.he 
ccimputer system 10 may include .·a personal computer (not: shown) 

2 O ha,ving ebe proper power, prog?;"amm'ing, components, and. external 
data access capabilities. For example, an IBM PS/2 Model 90 
x1-·(a5·· personal· computer may be ~mployed. However, one· skilled 
iii" t:he art will recognize. t:hac.- c.he computer system 10 may be 
anyccmputer system having the ability to perform the 

25 ft:.21ctions to be described below. 
As seen in Fig. l., the comput~r system 10 .; s bi­

direct.ionally linked t.o a plurality of· dat.a sources l.2, via a 
plurality of communications links 13. · Prefe~ably, orte of the 
dPta sources 12 is a computerized cravel reservation syscem 

30 ((.-:RS) 14. The CR.S 14 may comprise one or more of t.hr: 
computerized reservation systems widely used by travel agents ., . 
to gather travel data and make travel reservations. 
Typically, s~ch a computerized reservation syst.em contains 
travel information on mos~ ·if not all regularly scheduled . 35 travel services provided by most if not. a.11 major travel 
c~rriers. Such information includes, but is not. 1imited to, 

£t0/9001lJ H::>lINVcy t66Z L9S StZ t~ et:~t S6/tZ/£0 
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che scheduled departure _and arrival time for each travel 
service, the current fare or fares fo~ ehe travel service, the · 

number of travel services offered between ·a particular t.ravel 
origin and a part.icular t.:ravel destinatiqn, whet.her a 

5 part.icular travel servica requires a connection or seop,-over, 
and· if so, the connect.ion ·or stoB·over time; as well a:s1 ot.her 

• : • ' • I 

information r~lating to th~ t.ravel services. As 'may be: 
re--:ognized, a connect.ion·· comprises ~ p~ysieal change of: travel 
vehicles at a connect:ing location while a stop-over comprises 

10 a stop at.a connection location· without a physical change of. 
tx·;Nel vehicles~ Preferably, the com~uter syste~ io can 
i:ransmit information to .al9 ·well.lis receive information .from 

15 

i . . . 

th~ CRS 14. ·such information may ~e transmitte~ and.received 

via well-known protocols. 
As should be ::recognized·, t.he term 11 travel eerV'ice 11 · 

:rfif.ers to airline 'travel if. th.e ~ravel .provider· ·is an airline, 
rall eravel if the travel provider is a railroad line, an~ .t.he 
J.i.ke. As may be. expected,· thotig~,· tbe ·large ·majorit:y ~f 

travel service provided will be air travel-provided by air 
. . . . 

20 carriers. As should a~so b.e r:ecogpized, and as shown in Fig. 
2, travel bet.ween a travel origin ·and a travel destinat.ion.may . . . 

be _accomplishedeit.her·directly c;>r via a connection or stop­
over. For example, when traveling between Philadelphia, 
Pennsylvania (PHL) and Palm Beach, Florida (PSI), the CRS 14 

25 may show a direct air flight 16 offered.· by USAir Airlines 
(U~), and a eerie_s of connecting air fligh'ts 18A from PHL to 

Ne:•,.,ark,. New Jersey CEWR.) and 1BB from BWR. t:.o PBI ·of ;ee~ed by 

Continental Airlines (CO). Thus, t.he travel link comprising 
t.he travel origin 20 of PHL and the travel designat.ion ··22 of 

3 0 PB.I may be served by at least . two carriers, with one carrier 
offering at least a direct flight '16 and ehe second carrier 
offering at least a s~ries of connecting flighes 18A ·and 18B. 
As.ls known, several other carriers may provide service for 
the PHL-PBI travel link, and tnose carriers may offer direct 

35 flights 16 and/or a series of connecting flights 1BA and lBB 
connecting through several intermediary.travel connections 24. 

--ito1aoo~ IC.IINVcy t88i ·L9S SU t-A S8/U/CO 
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'Referring to Fig .. l again, the data sources 12 also 
p:r .. ~ferably l:nclude an historica.l travel data.bas~ 26 having 
infcrmation _including, but· not limited c.o, records concerning 
t~~vel previously performed or a.rranged to be performed on 

5 behalf of the organization. Such in·formation is prefer~bly 
used to cempile travel statisc.ics for the organization, . . . 
in(:lud.ing: c.he demand for particular cravel link;s,. and 

historical patterns for using particular travet carriers. 
However; one skilled in the art 

0

will recognize that t:..~1e 
10 historical travel database_ 2_6 may ·also include ct.her t.ra..,el 

intormation pertinent to tliec>rganiz~c.ion, and
0

that other 
pertin:ent travel· stat.isc.i.cs. may _be compiled or ,derived ·from 

. . . . . 

the .. travel information. · 

Pref er.ably, the data · s·ources 12 ·:further include a . . . . 

is client.or organization discount program ~atabase 28 including 
inf OJ;"mac.ion from c.he organ·i:l'!a·t.ion representac.i ve of incentives 
a.nrJ discounts the organization. ha·s neg~tiated ~ith particular· 
t:r.i=vel cattiers. For example, a p:art·icular ·organizat.ion. or 

client may have negoc.iate.d. a· discount. f·rorn ·unit.ed Airlines . . 

20 (UA)" wherein t.he. organization a·utoma:tically receives a., .. ten 
percent discount on fares.· s·imilarly, th.e · org:anization may 
have negotiated a diacoUJ'lt arrangement with American Airlines 
(AA) wherein the organization will receive a twenc.y percent 
discount on all fares only-~f the organization preferentially 

25 travels a particular travel link via the airline. St.ill . 
fu:!"tber, the organization may have negot.:1.a·ced preferential 
seating ijlrrangements with British Airways (B~) on flights t.o 
London.only if the organization purchases a predetermined 
nu'l\ber of travel trips from t.he airline. Here, the term 

30 "travel trip" refers t:o a trip on a· particular travel link. 
Pre~erably, the data sources ·12. ·also include 

part.icular client and/or organization information from the 
orge:nization travel·. manager or t.he like 30. Such informat.ion 

30 ·includes, but is not limited -to, predetermined travel 

35 · preferences an organization may have, travel policies or rules 
t:.he organizaeion may have, and che like. For example, an 

ctO/OTO~ H::>.tINVcy T88Z LSS STZ T..O, tt:9T S8/TZ/CO 
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organization may wish eo give a p~eference to Delta Airlines 
CD!.) wherever possible, since the organization wishes to 
ne~otiate better travel incentives with carrier DL sometime in 
ch~ future. Also, the information 30 may include details that . 

5 the organization wishes to· empha·size euch as preferred 
wheIJ ·to ·choose a dire.ct 'route over a co'.!.'lneccing times·, 

co~eceing route, 
ar~iving, and the 

; I . 

the.preferred times ~f~day for deparciQg and; 
like. 

As will be· recognized, the daca . sources 12 ina,y 
10 include other speci~ic sources of elect.rc;mic- and "papar-based 

da ;:a and the like. ~dditionally, it·. will: be. recog,nized that 
information detailed above as being avai"iable from one . . . •· 

pa::·t-icular data source 12. inay in fact be available from 
an~cher particular data source 12. 

15 Preferably·,. the.: computer system ·10 includes a main 
prt:•.cess~r 32 which has adequate power "to. receive and };)recess 

. la.':·ge amounts of travel inf ormatiort from the various· dat.a 
soiJ.rces 12. On~ skilled in· the art. w1·11 .recognize that ,any 
suitable processor 32 may be used in the'c;:omput.e:r syst.~m 10 

20 wii:·hout depa~ting f'rom the spirit and ·scope of the invention .. 

.. 

Travel information received by the.processor 32 may 
be. etored in a main memory 34 for immediate ·access o:z: in a . 
loager term storage· 36 when immediate access is not necessary. 
On<~· skilled in the _·ar·t will recognize, however, that 

25 circumstances may require tbe exclusive use of the main tnemory 
34 or the longe~ term.storage 36~ Pre~erably, che main memozy 
34 is a semiconductor memory and the longer term memory 36 is 
-a :non-volatile memory such as a hard disk, magnet.ic tape, PROM 
or a floppy disk. However, che invention is not limi~ed to 

30 such devices and suitable substitutes may be used . 
. Preferably, computer syscem 10 includes a printer 38 

fo·r ·printing output. data 40 associated wit.h t.he computer 
sy.::item 10. Such output data 40 may: include, but is not 
liit\;it.ed to, _a t.ravel analysis of an o:rganizat;ion. information 

35 .re·eeived by t:he computer system 10 from the data sources 12, 
caleulat.ions performed on the information from the data 

t88Z' L9S SU' tA 6t: H S6/U'/CO 
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sources 12, and t.he like. Moreover. printer 3 8 may bf'..::.-::··. 
em~loyed to print output data 40 concerning the.status of the 
computer system 10 or any of the. data sou::r:ces 12. As.will be 
reccgaized, prin~er 38 may_be any suitable print.er that can be 

s in~.erfaced with c;::omputer syste!"' 10 and process.or 32. 
Preferably, the printer 38 bas the capability·to print the 

• • . • I 

information output from the computer system 10. : 
Preferably, the computer system 10 ·includes a CRT or 

·moni"tor _4.2 attached to the processor 12 t.o enable a user of 
lO the· system 10 to· view informacion associa.t.ed wit.h the ~omput:er· 

syst.em 10. Also preferably, the comput.er-syst:em.10 includes a 
disk drive 44 for allowing the transfer of da~a b_e.twe~ the 

. . . . 

computer system l.O and a remote loca·tion. -by means of a 
compat.iblefloppy disk 46 ormagneeic ·tape. ~s ·one skilled in 

J.5 'C.h~t·•art will recognize, disk drive 44 and fl6pJ;>Y disk 46 can 
b~ ··of any suicable ·type. Data rtn:ieived by the computer syst.em 
l.O .~rom the disk drive 44 may. be. actively used in the 
processor: 12, ·displayed on the monitc;>r 4.2, recained in main· 
memory 34 or ·the longer term memory 36, or a combination . . . 

2 O thereof . A· keyboard. 48, also associated with the processor 
l.2 ;.,~allows a ~ser to actively. input data _.into t.he processor 
l.2. The keyboard48 may be a conventional ASCII or other t.ype 
keyboard which is suitable.for use with the processor""l2. 

A scanner or a facsimile. machine· so may·· also be 
25 associated with the processor 12 to allow data in the',form of 

a printed document 52 eo be inputted to or outputced from the . 
pr~cessor 12. With the scanner or facsimile machine so, the 
printed document 52 can be scanned and tra.nsmitt.ed in the form 
of _electrical da'C.a signals to th~ processor l.2 in the manner 

30 which is well-known in the art. The data signals may then be 
diRplayed On the monitor 42 Or Stored in the main memory 34 Or 
longer term st.orag~ 36 for later ui:;e. 

Daea can also be received or transmiteed from or to 
a remote location by use of a modem 54 via communicat.ions 

'35 links 13b or 13c. As seen in Fig. l, communications link 13b 
' 

interconnects the modem 54 ~i~h a remoee modem 56 having 

00/UO!ll H:>.tINVcy 166Z L9S SlZ l~ st=at S6/1Z/CO 
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dir-~ct access t.o at least one of the data sources 12. 
SimLlarly, communications iink l3c interconnects c.he modem 54 
wit.·~:. a remote· modem 58 which can access ac.. least one 'of t.he 
dat.a sources ;12 via a computer 60. Still· further, a 

• I ' • • 

s com!11µniCCiLtiona link 13a _may directly interconnect. t.he :• . . 
·· processor 12 with at leB:st one of the data,eources 12. 

Data may also 'be exchanged between ac. least. ~ne of 
the data sources 12 and'the comput.er system 10 by way of 
floppy disk 4.6 1 output data 40, and/or pri.nted documen~::: 52. . . . 

· 10 Accordingly, a eomput.er · 62 having access t·a· a data source 12 . 
would be provide_d with the proper disk drive, scanner,· 
pri-'.lter ~: and/ or ·other dai:a. transfer devic~ for purpose• of . .· . . 
input.ting . and outpuc.t.ing· i:nformation .- As one skilled in the· 
art will recognize, othet.m~ans for t!.ransferring data between 

i_s - the. c.i.ata sources l.2 and the comi>uter system l.O may be .~'mployed 
wh'.1-.le st.ill being wi chin the. spiri i and . scope of the pres enc. 
invention. 

With ·c.he computer syst.em 10 and _da"ta sources l.2 -as 
shown -in Fig. -1, a trav_el sche~e for minimizing c.ravel costs 

.20 for· an organizac.ion is c:letermined in the following manner. 
Preliininariiy,·an seen at step 30l in Fig. 3, the computer 
system l.2 obtains the necessary c.ravel "information from the 
data.sources 12. T.he travel-information obtained may be 
stored either in the main ·memory 34,. t:he longer term s'torage 

25 36,. or both. Preferably, the processor 32 uses the 
infprmation to consc.ruct. a matrix or table ·(herei.nafter . 
"table"), as seen in Fig. s. 

As seen in Fig. 4; .the travel inf9rmation comprises 
tra.\rel. cost information 72, demand ~nd supply infor~ation 74, 

30 ano carrier goal informac.ion. 76. The travel cost informac.ion 
72 i.s used to determin~.~eighced values representative of che 
actual cost.of ~rav~ling·part.icular links using particul~r 
carriers. The demand and supply- information 74 is used to 
de~ermine 1~nk demand coµstraints 78 and carrier supply 

35 constraints BO. The carrier goal ·information 76 is used eo 
determine carrier goal constraints 82. 

CtO/CTO!ll t66Z L9S stz t~ 6t=3t S6/tZ/CO 
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The table of Fig. 5. is organized in columns 64 and 
ro·,,s 66, with each column G4 havi#ig _informat.ion ·repreeentacive 
of a particular t.ravel link and each row 66 having information 

~ r • • 

re=. 'resentative of a .particular cravel carrier. Thus, a cell 
at the intersec:tion 1of a particular column 64 and a particular 

I . 

ro~ SG holds information representative of a·particular travel .. . .. 
carrier eerving;a particular travel link, should in fact the 

ca:x·rier se~e t.he link. As seen in t.he table, the t.rc. vel 

carrier 
·and the 

for each row GG -is identified in tha left-most column 

travel link for each. column G4 is· ident.if ied 1.n the 
upper-most row. 

The table as desc;:ribed may have any number of rows 
66. each r_ow 66 represent~ng a tra_ve1· carrier,· and may have· 
any number. qf . ~91Umn8 64 I . ea~b column 6-J rep;-esenting a trave.l 

. . . ' . . 

l.S li:uk.. Preferably I ·each .c·arrier and each travel link i.ncluded 

i.r~ t.he table is· predefined·_ acco~ding to client and/or 

01 .. ·ganizat.ion info:rmati·on re:cei~e·a from the travel manager. 3_0; . . . 

as ··seen in Fig. l. However, such informati.on could also be 

ob~ained fr~m the hiscorical travel" database 26, as well as 

20 other data sources 12. In any case, it is preferable that the 
travel links appearing in the ·c.able are ·those travel links 

thr--.t, are most often used by the travelers of the organization' 

and that the carriers appearing in the ~able are thOS(i 

ca~-riers that have scheduled service for the aforemenLioned 

25 travel links, as well as ehose carriers w~th which- the 
orga.'.':'!ization has arranged travel° ··incentives. 

Once the structure of the table is defined, the 

co:-llputer system 10 uses the travel cost information 7: ... 

ob~.ained with respect eo each link and each carrier serving 
30 th~t link t~ .determine for each carrier serving each l.ink·· a 

wej_ghted value f>B representative of the actual cost of. 

tra.veling the link using c.he. carrier. Bach weight.ed value Ge 

is preferabl.y expressed in terms of monetary units (e.g. 

doJ..lars), and is placed in the appropriat.e cell. 

35 As an example, a weighted value 68 may take in~o 

co·nsideration that a carrier charges an actual cost of c for a 
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trnvel·trip on a link, and that a discount of D percent is 

gi·"'en to the organizat.ion. Thus, the weight.ed value 68 ... C * 
{ 1 ~ D ). If the:weighted value 68 al•o ,takes into account 

th«i-.t the. carrier provides Tn upgrade ~orth tJ, then t.he 
s weighted value 68 ~ c * . ( l - D ) - U ~ If t.he weighted value . . . 

still further takes into account that all voyages on the: link 
'• . 

ret;;uire a connection wic.h a connection de·lay of H hours. and 
tha:t the value of e.ime is v, t.hen the· weighted value 68 ... C * 
( 1 - D ) - U + V * H. As may be surmised, th• weighted value 

l.0 68 may t.a.ke into account a"11 fac-cors that affect t.be cost of 

traveling a particular link 'Li~ing a particular carrie:r. Such 
factors may include probabiiistic factors. 

. . . 

Thus, for each .carrier· serving e·•ch ~in.Jt:, c:J:·avel 
cosc·information 72 from.the·app~r:>pr.iac• data-sources i2 is 

15 obt.ai~ed in. order t~ determine ~u"cb tactQrs.as ~he expected 

fare or fa~~s ·of the carrier, any .discounts ·the carrier 
pr~~vi.des ·to the organization~ any· added ·Costs·· and any benefit.a 
received in connection "with c.ravel.in~· the ·1.ink.using the 

carrier, the numbe~ of non-stop voyages and connecting voyages 

20 available on the link from. the carrier, any expect.ed t.ransfer 
de.lays I and the percentage Of tot.al voyages the Carrier .. 

provides for the link. as well as other percinent travel 
information. 

Prefe:r:ably, the expected fare or fares that the 
25 carrier charges for t.raveling the ·link ar~ obtained from t.he 

CRS 14 and/or the historical travel database 26 and take int.o 
ace?Unt seasonal variations in the fares. Preferably~ any 
discounts the carrier provides the organization is·· determined 
fro.n the client or organizacion discount program database 28, 

30 and takes in~o account any incentive the carrier may.provide, 
as well as any negotiated arrangements t.he organizatio.1 may 

hava with the carrier. Preferably, any· added coats an.! any 
benefits received in conneceion·wi~h traveling the lin~ using 
ehe carrier include f actor.s thae eieher provide a beneiit or a 

35 detTiment to ~he traveler. For example, a benefit may be a 
sea ·:.ing upgrade or some other special ser"ice, and a detriment 
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ma:·· be extra baggage costs or the like. Prefer~bly, t.he 

nur~er of non·st.op voyages and connecting voyages ava:tlable 
f %'~ >m the. carrier fo;- the iink is o)?tained .from the CRS 1.4 . 

With all of the.aforementioned factors, as well as 
s . others, the computer system l.O determin~s fo~· each carrier. 

serv'ing each lfnk a weighted_value 68 represe~tative of the 
actual cost of travel,ing the link using th"e c~rrier, and 

places the weighted. value: 68 in t·he_ appropriat.e cell, as seen 
in t.he table of Fig.· s. Several cells are unoccupied. 

10 indicatl,.ng that the c•rrier in the relevant row 66 does not 
aerve the link in the -relevant c~lumn 64 or .that. the canier 
fo:i::· other reasons should not be considered. Such a reason may 
be that the orSJanization refuses·to a~low the carrier to serve 
j,te:.employees and/or representat.ives in corinec:tion ·with the· 

15 relevant link, among other reasons. As one skilled :i.n the art· 
. :will recognize; the method· for producing _each weighted value· . 

68. ·may.. be any one . of several met.hods. t.hat properly takes into . 
acc¢unt ·.each factor consider~d pertinent. 

Each occupied .cell is assigned a·variable/ 
20 designat.ion 70 that both refers to ehe particular cell a:nd 

act. s as a variabie · represent.ing the number of trips to be 
pu1cbased from the carrier for. c.he.link represented by the 
cell. 

For each link as represented by a column 64, the 
25 cornputer system 10 ·dee.ermines a relatl,.ve._capacity for ·each 

ca:rt"ier se.rv~ng the link. The relativ~ capacity is determined 
from information obtained_from the CRS 14 arid represent.a the 
re!dtive service each carrier provides the link. The relative 
capaci~y may also be weighc·ed depending on the type of service 

30 provided by che carrier for che link. For example, in the 
PHL·LHR (London, Heat.brow, Bngland) link, the carrier \JA 
provides five percent of the ~oyages serving the link, carrier 
BA offers·eighty-fi~e percent of the voyages serving ehe link, 
and carrier AA off era t.en percenc. ·of the voyages serving the 

35 li~k. As one skilled in the art will r~cognize, the relative 
capacity for each carrier serving.a particular link may be 
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retdily determined based on the number of voyages offered by 

th~ carrier for the link and tbe total number of voyages 
of i ered by al.l. carriers for the l.ink, for _examp~e. 

The demand and supply in~ormation 74 obtained by_ ehe 
5 computer system 10 is used to dece'rmine a projected demand for 

eac~ link-and a projected supply ifor each carrier, and may be 
'· . received from several of the data sources l2.: For example, 

the ."historical trav~l database 26: ·may contain information 
sho_illing that the organization has had an average demand of 

10 ai:icty-one segments for the.PHL-BRU (Brussels, Belgium) link. 
Alt.ernat.ively, client. info;rmation from the travel manager 30 
may reveal that because of an upcoming event, the orgaaization 

. . 
will.have a_pa1;5senger_demand of forty-eight segmencs for the 
PHL.;.MEX (Mexico City, Mexi<?O) link. . As will be recognized', 

is t.he p~s.s.enger demand. for ea~h lin~ may ·be determined. ku.sed 
: upon. any. of.: several wel;L-known :·techniques ·for forecasting 
deifl~nd. F~r example, 't.he ·demand for a link may reflect actual · 
past· USa$:Je.of the" link as Well as any proj-:cted changes.' 
Simil.arly, the demand may reflect a projected. USi;lge based on 

20 expected cravel needs. orice the passenger demand for each 
lin..~ is determined, such link demand inf orma~ion is organized 

25 

. in ·i:.he table according to each link. Accordingly, and as seen 
in ~ig. 5, the link demand information is found in the lower­
mosc. row. 

. .. 
From the link demand info%mation and from the 

detarmined relative capacitles for each carrier serving a 
linlc, carrier suppl.y 3.nformation may he determined. ·For 
example, since carrier AA in the cable in Fig. S bas a 
rel··1t.:.ive capacity of ·seventy-five percent for link PHL-SJO 

30 (San Juan, Puerto Rico), and since the link PHL-SJU has a 
passenger demand of ninety-eight, it is to be expecced that:, 
abst:!nt other factor.s, seventy-five percent of the ninety.:.eight 

· passenge~ dem~nd or approximately seventy-four passengers 
would be se~ed by carrier AA.. S~milarly, an expecced number 

35 of passengers to be served may be determined from each of.the 
oth.~r links served by carrier AA .. The eum of all t.he expected 
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passengers for all links served by carrier AA, one hundred 
ninety, represents the expected carrier supply or goal value 
86 tor _carrier AA, absent other factors.: ~imilarly, c::arrier. 

supp~y inf~rmation may be determined fo~ •ach of the.ocher 
s carriers in the table. 

klternativeiy, carrier supply.informacion for a 
· ; part:._icul~r .Carrier may be replaced by carrier goal information 

76 which p~rtains to any P'i'edetermined·goal r.he organization 
may have with respect to_ the carrier. ".Or example, the 

10 organization.may have previously negotiated a discount, with 

carrier UA wherein the discount. is re:cei ved only if carrier UA 
rec:e·ives a .·minimum predetermined amount of business from t.he 
organization. su·ch carrier goal information 76 is rep-resented 
by.a hurdle 84 o:f $100,000_in the ·right•most"column at: t.he row 

J.$. .. , 66 ·f,or carrier UA. a., seen· in ehe table· :in Fig. 5. 
. . . 

Alternat.ively, the carrier_9oal information 76.may 

represent a goal -on tbepart of the organi2ation to heavily 

supporr. one_- carrier, or light.·ly support·=_another carrier. In 
such- a case, ·the carrier supply or goal value 66 originally 

20 determined to represent the ant.icipat.ed carrier supply would 
be adjusted up or down, as the-caae may be, to represene a 
goa.l of the organization, and inserted in the table in Fig. 5 

in ~he right-most" column ae the row 66 corresponding to the 
relevant carrier ·as a cai'rier supply or goal value 86. As may 

25 be .:.ecognized, each carrier supply or goal value 86 may be 
adj·.Jsted freely depending on any maximum or minimu111 value the 

• organization wishes to achieve. Thus, the right-most-column 
of i:he table of Fig. S has· va1ues represent.ing supplies and 

goc:d.~, each supply value requiring that for a parcicular 

30 · carrier the sum of che variables representing che number of 
trips to be purchased from the carrier for all links bE·either 
a.hove or below the supply value, and each goal value requiring 
tha-:::. the goal the organizat.ion has with.respect. to a 
par~ieular carrier be accomplished. As tnay be recogni1ed, the 

35 demand and supply information 74 and the goal information 76 
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may be. updated according to goals and supplies ~lready· 
fuJfilled. 

~ . ·= • 

Once a table as seen in Fig. s has been c:onstruc:ted 
frc:im the information 72, 74, and 76, the comput.ei- system 12 · 

· 5 COT-1structs an objective function, as seen at step 302 in Fig. 
: 1 .3. The objective

0

functi6n ~ep~esents t.l'ie total travel cost :to 
'the organization fbr purchasing travel t.rips .for travelers . 
traveling on beha.if of .t.he·organi~ation on the plurality of 
.Pred~termined t;ravel links using the plurality of 

.10 pre.determined travel carriers. Preferably, the objective . . 

function comprises the sum·of·a travel cost for each link 
. where.in t.he . travel cost for each link comprises the sum of the 

tr""vel cost for each carrier.serving t.he ·link. In order to 
determine t~e travel cost for each carrier serving t.he link, 

15 tht~ weighted value 68 assi.gned to ~he cell for t.he carrier 
sei:ving the link is multiplied by 1:.he variable 70 representing 
·thE number of trips to be .purchased from ·the carrier for· the 
liu.k. 

For example, and with reference to the t.a.ble of Fig . 
. 20 5 I .since thirt.een cells ii.re occupied, 'C.he objective f\mCt.ion 

constructed f~m the t.able would be the. sum of '1:.hirt.een 
faetors" each factor compi-ising the weighted value ·in a 
par.·ticular cell mulc.iplied by the varici.b1e 70 representing 
that cell.· Specifically, .:Che .Qbjecr.ive function woulO. be: 

25 C$1496 • xi> ·+ ($1760 * x2l + ($5so ·•. xl > + Cslooe • 
X4) + ($1558 * XS) + ($1730 '* X6) +. ($355 * X7) -+ 
($1474 * XS) + ($1804 ~ X9) ~ ($5&7 * X10) + ($3076 * xl.1) + . ($326 * X12) + ($19J8 • X13) 

·Since any i::.ravel ·acheme der.ermined must minimize the 
30 tra:Yel costs for an .organizat·ion, the objective function as 

con st.ruc:ted should .be minimized. in order c.o do so, the 
comput.er system·l.2 const.rUCts ·const.raints, as seen in SC~p 303 
of Fig. 3. and .applies r.he const.ia.int.s eo the objecc.iv~ 
fUilCt.ion, as seen in step .3'04 ·of Fig. 3. in order t.o det.ermine 

35 a solu~ion of ehe objective function 1:.hat sat.isties the 
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const:raints- and minimizes the travel co·sts of t:he 
organization~ Accordingly, t.he constraints must be p1·oduced 
frcm ·che demand and supply information 74. · .. and. the carrier goal 
inf::>rmation 76 determine'd ~ith respect to 'the organization and 

5 placed in 'Che table of ·pig. 5 • : 
. · Thus·, each val~· in t.he lower-most row representing 

r ~ • . . r • . 

a. pa~senger demand for a link is used to construct a link 
dem~d constraint 78 ~ F:o.r example_, in the column 64. 
repr.eseriting the PHL-MEX ·link, the link demand eonstra:int: · 78 . . 

10 . would require that the sum of the variables representing the 

15 

riun.ber of trips t.o be purchased from each carrier for 'the 
link, i.e .. xJ .+ xlO, be equal to the passenger demand of 48. 
For t.he tab;Le of Fig. 5, five link demand· constraint.a 78 are 
determined as follows: 

x7 + x12 .... 98 (PHL-SJU cotJSt.raint) 
xl + xs +. xe -83 (PHL-LHR constrain-t.) 

: .. ; .. 

x2 + x6 + x9 +. xil = "61 (PHL-BRU co:r.1.strainc) ·· 
x3 + xlO ;;; 48 (PHL-MEX COiletraint.) 

1
x4 + xll -44 (PHL-EZE cor1st.raintl 

20 . (E.Z.E 'represent$ Buenos Aires, Arg·antina). 
Similarly, each value in .the.right-most. column 

representing "demand and supply information 74 or carrier. goal 
information 76, as the case may be, is used t.o construct 
-ca:r rier supply constraint..s eo or carrier goal constraint.a 82, 

25 a.s the case m~y be. For e::icample;. a hurdle 84 of $150,000 is 
·seen in the right-most. column in the c~ll eorresponding to the 
row: 66 for the carrier BA •. Aecordingly, the organiza.t.ion 
requ.ires that at least. $1SO~ ooo of business be given t':> 

carrier BA by purchasing.trips on t..he PHL-LHR and PHL-BRU 
30 links from carrier BA. Fr0m r.he hurdle informat.ion in t.he 
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ta~le of Fig. S, the following carrier goal constraints 82 are 
constructed: 

$1600 * xl + $1900 * x2 + ~625 *- x3 + $3418 * X4 > ~ 
$100,000 
' . 

: $1750 • xs + $l.93B *· x6 > 
. ! 

' 
I : 

CUA hurdle constraint) 
;. $l.5Q,OOO 

(BA hurdle constrainc) 

The. val.uee. $1600, $1900, .$G25, $34.18, $1.750, and $1938 are all 

assum~d to be th~ accual·pre ... discounted coses· charged· by the 

io various carriers for ~rips in-eonnectio~ wich cells xl, x2, 
x3, .x4, xS, ·and x6, respectively. Sucb,-pr~~discounted costs 
are _required in order to determine·whether· tb.e hurdles B4. have 

· been· achieved. 
'Finally, carrier supply constraints eo and/er 

15 carrier g~al constraints 82. are constructed: ·for each carrier 
wh.ere a. carrier supply or goal value 86 is -displayed in c.he 
right.-most column in a cell corresponding e~ the ·row 6 6 of t.he 
carriler. For example, since:.:the suppl~ or goal value 86 of 17 

.bas previously been determined for the·carrier us in the table 
2 O of Fig. S, t.he variable xl2 representi.ng · c.he number of· trips 

to· ~e purchased· from the ·carrier US for the 1ink PHI.t·SJU 
shoul:d be greater t.ban or equal to the carrier supply or goal 
val~e 86 of 17. Accordingly, the followi~g carrier supply 
conseraints 80 and/or carrier.goal constraints 82 are 

25 con~cructed: 

x7 +XS+ x9 + xlO + X11 > --190 
xl.2 > .. 17 
xl3 > • 3 

(SN represents Sabena Airlines). 

(AA constraint) 
(US co:".Bt.raint.) 
(SN constraint) 

30 Although each of the above carrier supply 

ctO/lZO llJ · 

eozutrainea eo and/or carrier goal consc.raints 82 requires ~he 
sum of the variables to be greater than or equal to the· 

carcier supply .or goal value B6, it should be recognized that 
an ~rganization may choose to have the sum of .the variables be 
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less than the carrier supply or goal value 86 for any of a 
variety of reasons. For example, the organization may wish to 
limit business given to a particular carrier since the .. service 
provided bY the carrier has been deemed· sub-standard. 

~ .· With the ll.nk demand constrai?-ts 78, t.he carrier 
supply cons~~aints 80, and the carrier.goal'constraints 82 
constructed;'.the processor·12 may' then apply the conscraints . . to ~he objective function to determine a solution of the 
objective function that satisfies the constraints and that 

· 10· min.imizes the travel costs: of .. the organizac.ion, as seen at 
seep 304 in Fig. 3. 

P~oferably,·the table as seen in·Fig. sis embodied 
in a ~omputer spreadsheet. Also preferably, the co111puter 
.system 19 includes software for extracting information from 

15 the spreadshee~ tp consc.ru.ct the··objective function and the 
set of constraints, and linear programming software for 
applying the constraints to the objective· "function to 
determine a solution·. Preferably, t.he linear p;rogramm:Lng . I 

software includes the software for extracting the information. 
20 As may be recognized., linear programming represenes 

a·technique for solving multi-variable sy~tems in terms of a 
set of best values for maximizing or minimizing the system. 
Essentially, the linear programming aliocate~ the trips to the 
carriers in accordance with the travel information and ehe 

25 constraints to provide a first test travel scheme, and 
determines the cost. of ehe first test J:.ravel scheme. The 
trips are then re-allocated.to pJ;ovide a second test. travel 
scheme.,_ and tlie cost of the s_econd tese travel scheme is 
det~.rmined and compared with the cost· of. the first t.est travel 

3 o scheme. The process is repeated. unt.il ~ opt.imum travel 
scheme minimizing the travel costs in accordance with the 
travel. information and t.he cons-r.rainta is determined. 

Preferably, t.he li~ear programming sofcware 
dete·rrnines t.he solution according" to a transport.at:ion 

3S algorithm. ·As one skilled in the art will recognize, a 
transportation algorithm minimizes the cost of a two-
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dimensional universe, each dimension having a p~urality of 
men:be:rs, S\ll:>j ece to · const.raints on each of the members of each 
of the dimensions. More preferably, the spreadsheet is a 
11 LOTUS-123q-type spreadsheet and the linear programming 

5 sof i:.ware compriaes . "WHAT' s BEST! " linear. programming aof tware ,· 
" • I . '• 

a proquct of Lindo . .$ystems, Inc. of Chicago, Illinois. · 
· Preferabi~, the solution decerinined \>y the linear 

programming sof~ware is organized by ehe software in a table. 
as seen in Fig. 6, ~herein the table cortesponds to the table 

10 of the obtained infQrmation. Thus, easy reference may be made 
between the obtained information and the solution. As seen in 
Fig·:. 6, t.he sol.ut.ion comprises a solueion value es :for each 
va:rlable 70. 

Preferably, the solution a.lso comprises lower .and 
15 upp~r limits 90, 92 for each liil.k demand.value, carrier.supply 

val:t.1~, carrier goal valµe, and. weighte·d v'alue 68 (the 11eighted 
valiles 68 are shown as ••net· costn in ~he table of Fig. 6). 
The:: lower and upperllimit·s ·90, 92 may·. be determined by the 
linaar programming "oftware.· As may be recognized, eac::b va1ue 

20 may be adjusted. bet~een the limits 90, 92 while still 

maintaining ·the determined solution. However, should a value 
change beyond a ·respective ·low~r or upper limit 90, 92•, the 

·solµtion representing the minimum cost· to the.organizacion 
will. have changed and a new solution must be determined • .-

25 . Once the processor 12 detertiiines the solution of the 
objactive f\lnction that satisfies the constraints and ~hat 
minimizes ·the travel cost to the organization, the computer 
sys~em 10 preferably generates a report representat.ive of the 
sol\ltion, 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 so, the m0nitor 42~ and/o~ other means. 
Furt.her, the generated report may be· stored in the ma.in memory 
34 or the longer term storage 36. 

The report may eake ~he form of the table sh~wn in 

35 Fig. 6. Additionally, the report may include the table of 
Fig. s. However, one skilled in the art will recognize chat 
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~he.report may present. the solution in any of a pluralit.y of . 
ways usi~g some or all of 1;he oht:ained information, the 

so)-:v.c:ion values 88, the upper and lower limits 90, 92, and 
other information . 

. .' 

. s . once a report; ha.Ell been generated and reviewed, it 

may ~e determined. that, fc?1 'a plurality of reasons, a' '· 

part;:tcular value should be'.changed. For .example, a particular 
carrier goal value may hav~·been set too high or too ~ow, a 
hu:r:dle 84 may have been changed, or a link may 'have been . 

10 re1r.O-ved from conslderat.ioni among ot.her things. Additionally, 

15 

20 

it may be recognized .t.hat a: ·pa;-t.icular. ·goal is unrealistic or 
in&ppropriat:.e·and-ehouid b~·ignQred. rn ·response to such a 

.cha.nge,· the informacion may be.adjusted· and a new solution may 

peobt:.ained. 
It ·Wil.1 be realized that· several it.erations of such 

a process may be necessary before a t.ravel scheme is 
det~;-mined · whe::rein the travel costs. of the organi~atioi..'l. are 
minimized to th~ greatest .. ·~xtent: possible·. Once such a travel 

. ~ . 

scheme is de~ermined, the .sche~e must ·be implemented in order 
to :realize the benefit:s thereof. · 

As maybe recognized. travel arrangements made in 
conn~c~ion with traveling on behalf of the organi~ation may be 

set via a travel department of the organization, if one 
exists,· or a travel agency of the organization. Accordingly, 

25 the implementation of the travel scheme requires that i:.be 

travel department or travel agency be pWare of the travel 

sch~me, or.at least the relevant portions of the travel 
sch-::me. For example, a travel- agency setting travel 
ar:r.1ngements · for an employee·· wish~ng to travel the PHL~·BRU 

30 lin~: should at least be aware that carriers BA and SN are 
preferred. Additionally, the agency should be aware whether 
carriers BA or SN haye already supplied the respective 
preferred number of travel t.rips 58 or 3, as determined by the 
solution values BB. As will be recognized, other informacion 

35 may be provided, preferably on a nead to.know basis. 
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In order chat the travel agency be made aware of the 
necessary information from the travel scheme, t~e informatiQn 
must be oom~unica~ed to the agency.. Since a travel agency 
typi.cally accesses travel informat.ion from a CRS 14 via a 

5 point of sale termin~1- (not shown), it is preferable that the 
i~formation ~rom ~he travel sch~me pe communicat:.ed from the 
computer sys~em 10 to the travel ag,ent:y point of sale terminal '· 

via the CRS l.4 • ~ 
The computer system and method described above may 

10 be employed by a travel agency· to provide a travel 
opti:ni_zation· serv.ice to· one or more= organizations, and t.he 

travel agency .may charge a· f·ee to.each organization for 
' 

providing the -~ervice. ~s ·may be r.ecognized; at least. a 
port:.i~n of the fee may comprise a portion of the savings 

15 realized to the ~rga,nization ""by ·emp'loying· the travel. 
optimization service. 

In'ehe foregoing description, it.. can be seen ehat 
the_ ·\?resent ~nvent.ion compris_es a new and use.ful comput.er 
system and method for de~ermining·a; traval scheme that 

.· • , . I 

20 minimizes ~he travel: costs of an or:ganization. It will be 
appr~ciated by .those skilled ·iri the art that changes could be 
made to the ~lnbodimen~ described above witbou~ departing from 
the !>road in~entive concepts thereof. It is understood, 
·therefore, that this invention is not limite!i to the 

25 particular embodiment disclosed, buc it is intended to cover 
modifications within eh~ spirit and scope of the present 
invention as defined by the appended claims. 
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1. .In a computer system having a data input: 7-
dev-ice, a data storage device, a processor, and a data output 
device,. a method tor: determining a eravel scheme for 
minimizing travel costs ior an'organization, where the 

. I 

organization~ expec1:s.to p'ilrchase travel trips for a plurality 
of travelers' for a pluraiiey.~f pi~decermined t.ravel links, . 
each ~ravel link compri.15ing a cravel origin. and a travel 

desti·na~ion, each travel link being served. by at least one o:f 

. '· 

10 a plurality of ·travel carriers, the method comprising the 
st.e~s .of:- ·,. 

obtaining travel in:formac.ion relat.ing to 

the c::arriers and ehe links.via the_dii.ta· i~put. device; 
a1:·oring the travel information via the 

15 daea'storage device; 

construccing an objective function from 
the·· ·t.ravel information via the pro~essor, the obj ect.1 ve . 

. . . 
funccion representing a travel cose to the.organi2ation· to 

purchase travel .trips for the plurality of eravelers for the 
·20 pll:.rality of predetermined links; 

constructing a set of conscrainte from the 
travel information via the processor, the constraints 
conaprising restrict.ions relating to the object.ive function; 

applying the constraints to ~he objective 
25 function via t:he processor to determine a solution of the 

objective function that satisfies the conatraints and that 
min.imizes t:he travel costs of the organization; and 

generating a report representative of the 
solution via the daca output device. 

30 2. · The comp~ter syste~ of claim i wherein ehe 

tt0/960 Ill 

obtaining travel information step comprisea the steps of: 
obtaining travel cost information for each 

liiik for each carrier •erving the link; 
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obtaining demand and supply·informacion 
per·taining to a projected demand for each _link and a projected 
SU:f·ply for each carrier i and • 

obtainihg carrier goal.information 
s fertaining c.o ~ny predetermined· goal ~he:~rganizac.~on may have· 

~it:.h respecc. to any~of the carriers. . ; 
· 3. The ~omput:er system of claim 2 wherein t:he , . ' 

method further comprises the step ·of determining from c.he 
tra.vel cost information for each iink for· each carrie:r· serving . . 

10 the link a weighted value representing an actual cost t.o t.he 

organi2at.ion ·fort.rave.ling the link· using· the carrier. 
4. The. ~omputer syst·em. ·of claim 3 wherein the 

object:ive funcbion comprises 'the sum·of a.trave:l cost for each 
link, the travel cost for each link comprising the sum· of ··a 

l.5 'Cravel cost for each carrier serving . the .. link, the travel cost 
fo~.e~ch carrier serving che .link ·comprising che weighted 
val.ue· representing the actual cost. ·to the: Oirgani'ZatioZ'l for 
traveling the link using the carrier multiplied by a va:-iable . . 

represent:.ing a :number of trips to· ·be ·purchased from the 

20 carrier for the link·. 

s·. The eompu_ter syseem of claim 4 wherein the 
filOlution comprises a so.lution va.l\le · for ea.ch variable. 

6. The .computer eystem,of ·claim S wherein the 
method fureber comprises the step of determining lower and 

25 upk·e~ ·limics ·for each constrain~, each constraint being 
adjustable between· the limits while maintaining ehe determined 
sol1.1tion. 

7. The computer system of claim 5 wherein the 

method further comprises the step of determining lower and 
30 upper limits for each solution Yalue, each solution value 

being adjustable between the limits while maintaining the 
deeermined solution. 

B. The computer system of claim 4 wherein the 
conscrainta are derived from the demand and supply information 

35 and the carrier goal information, the conseraints comprising 

link demand constraints, carrier supply constraints, and 
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carrier goal constraints~ the link demand conscraints 
requiring that for each l.ink t.lie sum of the variables 
:repr·es_enting the number of trips to be puz:cliased from all 
carriers for the link be egu.al to the projected demand for the 

5 link, each carrier supply constraint requirin~ tha~ for a 
• • ., r 

particular carrier the sum of the variables representing the 
' I ' ' o I 

number o~ trips to be purcli;ased..from the carrier.tor all links 
be in a pred.eterrnined.·range, each_carrier goal co~st.raint 
requiring that the goal the organization has with respect t.o a 

10 particular carrier be accomplished. 
9. T~e. compu.ter sysce~ ·~of cl:aim . 2 wherein the 

me1:,hod furt.her comprises t:b.:e· step of organizing t~e obtained· 
. ·infCJrmation ·in the ·form ()f a tabie. 

10. The computer· system of .. claim 9 wherein the 
15 orgc.a.riizing step coinpri'ses organi~ing . each of the plurality of . . . 

. links· in a first direction on the table and each of the 
plui;·~lity of carriers in ~ s~cond direction on t.he table; each 
carrier serving each link being (lesignat:ed by a c~ll on i:he 

. . I 
table having information pertaining, to the carrier serving the 

20 link. 

11. The computer syste~ of claim 10 wherein the 
orga-nizing step further ·comprises organizing the link demand 
inf<::<rmation according to. each l_ink and the carrier supply 
information and carrier goal information according to each .. 

25 car> -ier. 

30 

12. The computer system of· claim 11 wherein the 
• method further comprises ehe step of employing linear 

programm~ng to apply the constraints to the objective function 
to ~etermine the solution. 

13. The computer system of claim 12 wherein the 
metr.od further comprises the step of org~nizing ~he solution 
in the form of a table corresponding to ·the table of ~he 
obtained information. 

14. The computer system of claim 2 wherein the 
35 obtaining travel cost information seep comprises acquiring 

cur~eni: ~ravel data from a computerized reservation system. 
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15. The computer system of claim 2 wherein the 
obtaining travel cost inf ormacion step comprises acquiring 
hist.orical travel data from a historical travel data f i.l'e. 

* 

16. The computer system of claim 2 wherein Lhe 
obtaining demand and supply information and obtaining carrier 
goal information steps comprise acquiring· the~demana and . . . 
supply information and the carri'e:t goal in.format.ion for' the ' . . .. 
organization from an organization discount program data file . 

.. 
17. T~e computer system of claim 1 wherein the 

method further comprises the step.of employing linear 
prog~amming to apply the conscraints to the objective_ function 
to determine the solution. 

18. A method-for dete~ining_a travel scheme ·for 
minimizing travel costs for an · organizat-ion, where the 
organization expects to p~rch~se·.travel tripe for a plura°lity 
_of_ travelers· for a pluralit:~ c:>f p+edetermii1ed travel links, 
each travel link comprising _a travel· or·is~n and a travel 
destination, each t:ravel link being s~rved by at:. least ~ne of 
a plurality of erave-1 carriers., the method comprising ttie 

20 steps of: 
obtaining travel informacion relating to 

the carriers and the links; 

constructing an ob)ective function from 
the travel information, the objective function repreaent~ng a 

25 travel coat to the organization t9 purcha~e eravel trips for 
the plural·ity of travelers for the plurality of predetermined 
links; 

constructing a set of c~nsc.raints from the 
eravel information, the constraints comprising restrictions 

30 relating to the ·objective function; 
~pplying ·the constraints to the obi.~ctive 

function to determine a solution of the objective function 
that satisfies the constraints arid that minimizes the travel 
costs of tbe orga.niz.ation; and . 

35 generating a report representative of the 
solution. 
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19. The method of claim l.B wherein the obtaining 
tra·.rei information st.ep comprises the steps of:· 

obtaining travel cost information !or each 
link for each carrier serving the link1 . . 

obtaining demand and supply inf crm.ation . . . ; 

per;.aining to a projected demand· for each link and a· projected: 
• . I " • 1 

supply for each carrier1 and : ~ 
· · obtaining carrier goal information 

per".-aining to any predetermined goal the organization may have. 

wit.h.respect to any·of the carriers. 
20. The ~ethod of ·claim 19 further comprising the 

step of determining from.the travel cost: information for·each 
link for each.carrier serving the link a weighted valu~ 
representing an actual cost to the organization for traveling · 

15 the link using the carx-i~r. 

21. The method of claim 20 wherein t.he object.ive 
f un~tion comprises the sum cf a travel cost for each link, the 
trav~l cost for each link· comprising the sum of a travel cost 
for· each carrier _serving the link, t:he t.ravel co~t: for each· 

20 carrier serving the link comprising the weighted value 
representing the a~tual cost to ~he organization for traveling 
tht link using the carrier multiplied by· a variable 
representing a number of trips t.o.be purchased from the 
carrier for the link. 

25 22. ~he method of-claim 21 wherein the solution 
comprises a solution value for each variable. 

23. The method of claim 22 further. c0tnprising the 
st~p of deeermining lower.and.upper limits for each 
constraint, each constraint being· adjustable between the 

30 limits while ma.intaining·the determined solution. 
24. The method of claim 22 further compris'ing the 

step of determining. lower and upper limits for each solution 
·value, each solution value be·ing adj use.able between the limits 
wh11e maintaining the deeermined solution. 

35 25. The mechod of claim 21 wherein the conecraincs 
are derived from the demand and supply informacion and the 
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carri.er goal informat.ion, the constraints comprising link 

dem~nd const~aints, carrier supply conscraints,.and carrier 
"goal conetfa~nts, the link demand· constraints requiring that 
. for each link 1:he sum of the variables representing thc::'number 

S : of ,;rips tc be purcha~ed from all .carriers for the link .be 

equal to the projected demand for t.he link,· eac·b carrier 
SUp).:->ly CO~Straint requirin$J that for a particul~r Carrie~ the 
'sum of en~ variables represent.ing the number of =trips to ·be 
pur.::hased from t.be carrier for all links be in a predetermined 

10 range, each carrier goal conscrainc requiring t.hat t.he goal 
the organization has with respect to a particular carrier be 
accomplietied.. . . : 

26. · ·The met.hoc!: ·of claim l.9 furcher comprisi~1g the 
ste:;> of organizing the obtained" information in the form·of a . . 

15 table. 

. 2"1. The method of ·cla~in 26 wherein the org~nizing 
st:.ep comprises organizing -e:ach' of· the plurality· of links in.'a 

· fi:r·,st:. direction. on 1:.he t.~l;>le. ~nd .each of t.he pluralicy of 
.ca::c:-ri-ers in a second cliraction on the t.able, ea~h carrier 

20 serving each link being designated by a cell on the table 
having informacion per~aining to the carrier serving che link. 

28. The method· of claim 27 wherein the organizing 
st&.;> -further comprises organizing ·the link demand -information 
according to each link an_d the carrier supply information and 

25 the carrier goal information according t.o each ~arriez. 
29. The method of claim 28 further comprising the 

step of employing linear programming tc apply the constraints 
to the objective function to det.ermine the solution. 

30. The method of claim 29 further comprising the 
30 st.ep of organizing the so1ution in the form of a table 

corresponding ·to the table of the obtained information ... 

c>'7n /Tc>n rm 

31. The method of claim 19 wherein the obtaining 
trevel cost. informar.ion step comprises acquiring currenc 
tra.vel data f~om a eompur.erized reservation sysr.em ~ 
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32. The method of claim 19.wherein t.be obtaining 

travel cost. information step comprises acquiring historical 
travel data from a'historical travel data 'file. 

33. T~~.method of claim 19 w~erein the obtaining 
5 demand anC\ supply, information and obtaining carrie.r goal 

information steP;s comprise acquiring the demand and s~pply 
informatton and the carrier goal information for the ~ . . . 

organization from' an org~nization discount program data file. 
34. The method ot claim is further comprising the 

10 step of employing linear programming to apply the constraints 

to the objective ~unction to 4etermine the solution. . 
35. A computer system for determining a travel 

scheme fo~ minimizing· tra_vel costs for an organiz~tion, where 
th£. organi~ation expect.a to.purchase.t:ravel. trips for a 

15 plurality of t.ravelers for a plurality of pre.dee.ermined travel 
lir.-ks, each -travel link comprising a travel origin and a 
t:rairel _desti.nation, each travel link being served by at-- least 
one of ·a plurality of t:ravel carriers, the system comprising: 

a dac.a inpue device for receiving travel 
20 information relating to the carriers ~n~ the links; 

a data 'sto~age device for storing.the 
travel information received by the data input device; . 

a programmed processor for construccing an 
objective function from the t:-ravel information, the objective 

25 furiction representing a travel cost to· the organization to 
purchase c.ravel trips for the plurality of travelers for ehe 
plurality of predetermined links.;· 

a programmed processor for conscructing a 
set· of constraints from ·t:.he trave;t inforniaeion, the 

30 constraints comprising rest.rictions relating to the objective 
function; 

the processor for applying the constraints 
to the objecc.ive function to dee.ermine a solution of the 
ob;ec~ive function ~hat satisfies the constraints and that 

35 mi1dmi%es t.he travel costs the organizat.ion; and 
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a data oucput device for generacing a 
report repre~entative· of the. solution. 

36. The comput.er system of claim 35 wherein 
the t.ravel information comprises travel cost. informat.ion for 

I ' 

each link for each carr~~r serving the link, demand and supplr. 
information pertaining to a projected de~d for each link and 
a projecc.ed supply for each ca:i:Tier, and C'1rrier goal 
inf ormacion par~aining to any predetermined goal the 
organizacion may have wich respect to any of the carriers. 

10 37. The computer syst_em of claim 36 wherein the 
processor determines from the t.ravel cost. informati_on for each 
link for each carrier serving the. link a weighted value· 
representing an actual ·cost to the organization for traveling . . 
ehe link. using' the carrier.· 

lS 3 e . The computer system. of claim 3 7 wherein the 
. .. 

objective funct.ion coniprises the a.um of a travel cost for each 
lin,k, t.he travel cost: for each -link comprising the sum ·of a 
tr~vel cost for each carrier serv~ng the link, the c.ravel cost 
for· each ca.r-rier serving t.he link . comprising the weighted 

20 value· representing t.he actual cost to. the organization for 
traveling the link using ~he. carrier multiplied by a variable 
representing a n~er of trips to be purchased from the 
carrier for the link.· 

39. The·computer systelil of. claim 38 wherein the 
25 solution coq>rises a solution value for each variable. 

4.0. The computer sys·cem of claim 39 wherein lower 
and upper limits for each constrai~t are decermined by the 
processor, each constraint being .adjustable between the limits 
while maintaining the determined solution. 

30 41. The computer system of claim 39 wherein lower 
and upper limits for each solution value are det.ermined by t.he 

. . 
processor, each solution ~alue being adjuscable becween the 
limits while maintaining the determined solution. 

4~. The· computer sysc.em of cl:aim 38-wherein the 
35 eonst:raints are derived from the demand and supply informat:ion 

and the carrier goal information_ the constraincs comprising 
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lin~ demand constraints, carrier ~upply conseraints, and 
carrier goal constraints, the· link demand constraines 
req•.iiring that for e~ch link the: Eium of the variables 

rep:c-esenting the number of trips, to be purchased from all 

s carriers for the link be equal to ~he projected demand for the 
' !l:ink, each carrier supply const~aint requiring that for a 

parcicular carrier the sum of the variables representing the 
nuriaber of trips to be purchased.from the carrier for a:'i.l links 
be in a predetermined range, each carrier goal constraine 

10 requiring that the goal the organization has with respeec to a 
part.icular carrier be accomplished. 

4.3. The computer system of ciaim 4.2 wherein the 
goa1 constrainc comprises_ a prede~ermined discount from a 

. pa:rt·icula:r carrier only if tl:)e carrier· recei ve.s a minimum . 
15 predetermined amount . of business from. the organization. 

44. The. comi>ut.er sys"t.em ·of claOim 36 wherein the 
informa1:.ion retr·ievec:i by the processor is organiz.ed in the 
f·o::Ma ·of a table. 

45. The.computer system of claim 4.4. wherein t.he 
20 table is organized wit;h each of the plurality of links laid 

out ~n a first direction· and each'of the plurality of carriers 
laid out in a. second direction, each carrier serving each link 
being designated :by a cell having information pertaining to 
the carrier serving the 1ink. 

25 4 6-. The computer system of claim 4.5 wherein 't.he 

link demand information is organized a9cordin9 to each link 
and wherein the carrier supply inf ormat.ion and the carrier 
goal informat.ion is organized according to each carrier. 

. . 
47. The computer ays't.em of claim 46 further 

30 comprising soft.ware for extracting information from the table 

to construct ebe objective function and the set of constraints 
and linear programming software for_ applying the constraints 
to th~ objeceive function to determine the solution. 

48'. The computer system of claim 4 7 wherein the 

35 solution is organized in the form of a table corresponding to 
the table of the obtained information. 
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4.9. The computer system of claim 36 further 
conlf~i'rising a rnea.ns for acqui:ring t:ravel data frsm a 
computerized reservation system, wherein the travel cost: 

s * 

iri.f ormation for each link fqr each carrier serving the link is 
' II • • , I 1 • • 

5 compiled at 1east in part from the trav~l data • . : 
.. '50 •. The computer syscem of claim J6 further 

. ' ' 
comprising a hist.orica~ travel ·data file having hist:orical:-
travel dcit-a, ·Wherein the travel cost il).formation for each link 
for.each carrier serving the link is compiled at least in part . . 

10 fro~1' the historical travel data. 
Sl.. ·The computer system of claim 3 6 further 

comprising an organizat:ioridiscount· program daca file having 
the demand and supply inf.orm~tion° and the carrier goal . . . , . 

inf,.>rmation for the o_~ani.zation. 

15 5·2. The computer .. system of claim 36 wherein the 
travel cost information for each.link for each carrier serving 
the .link includes a member o·f the group selected from :-1n 
expeci:ted fare 'C.he carrier.charges 'for traveling the link, any 
discounts the carrier provides to ehe organ!zaeion, any~added 

20 cos.es in· connection with traveling the link using the carrier, 
any benefice received in connection with.traveling the link 
usi.:1g. the ·carrier,· the number of non-st.op voyages available, 
the number of connecting voyages. :available, any expected 
transfer d•lays, ~he percentage of total voyages the carrier 

25 provides for the link, and a combination thereof. 
53. The computer system of claim 35 further 

compr~sing sof cware for exc.racting information .from the table 
co eonscrucc. the objective functl,.on and the set of conet.raints 
and linear programming software for applying the constraints 

. . 
30 to the objective function to determine che solution. 

54. A method for det.ermining an opcimum travel 
scheme fo~ minimizing travel costs for traveling a plurality 

of travel links being served by a pluralit:y of c.ravel_carriers 
by selectively allocat.ing travel trips on each link to ~he 

35 carriers· serving the link, comprising t.he seeps of: 

U"\TT~TV.t.. oc:3T CR/T~/~n 
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(a) determining travel information 
representative of the links and the carriers serving t.he· 
links; : · 

(bl determining consi:raint.s on ~llocating the 
trips·bo the carriers; ' . : .. ··(c) allocating t.he trips to r.he carriers in 
accordance with the cravel information and the cons~rainte to . 
provide ~ travel ~cheme; 

(d) determining a cost of .the travel scheme of 
10 step Cc); 

15 

(e) repeating steps (c) and (d) until the 
opti.muin t.ravel scheme minimizing the i:ravel costs in 
accordance with the travel information and t.he c~nstraints is 
determinedi and 

(f) generating· a report re·presen'tative of t:he 
optimum travel scheme. 

55. The met.hod of claim 54 wherein the determining 
tra,.tel information step comprises the . steps of: 

obtaining. t.rave.l cost . information f.or 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 information 
2s· pertaining to any predetermined goal t:he organization may have 

with respect to any of the carriers. 
56. The method of claim SS further comprisiug t:he 

st.e'.';>.of determining from the travel cost. informat.ion far each 
liru< for each carrier serving the link a weighted value ·· · 

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

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

35 eoir.::~rising the sum of a travel cost. for each carrier serving 
~he link, the travel cost for each carrier serving the link 
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comprising the weighted value representing the actual' cost to 

the organization for traveli~g the link using the carrier 

multi~lied by a variable representing a nuinber of trips to be 
; . 

purcbased from the carrier for the link. 

SB.· The method of claim 57 wherbin the opc:i.mum 

trave1 sche~e comprises ~ solution value for each var~able. 

59. The met
0

bod of claim SB further compris.ing the 

step of determining lowe~ a~d upper limits. for each . 

conetraint, each constraint being· adjustable between the 

limits while maintaining the optimum travel scheme. 

:.-·. 

60. The method of clai~ 58 further comprising che 

step of determining lower and upper limits for each solution 

value, each solution value being· adjus~able between the limits 

w~ile maintaining the optimum travel scheme. 

61.. The method of cla:im 57 'wherein the constraints. 

_ar~ derived from the demand and supply information and the 

car:rier·goal information, the constraints comprising link 

demand constraints, carrier. supp1y const.raints, and carrier 

goal constraints, the link demand conseraints requiring that 

20 for each link the sum of the va~iables representing the n~mber 
of trips t.o be purchased from all carriers for the link be 

equal to the projec~ed 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 lints be in a predetermined 

range, each carrier goal constraint requiring ~hat the goal 

t.he organi·zation· has with respect to a' particular carrier be 

acc~mplished. 

62. The. method o·f claim 55 further comprising the 

30 step of organizing che obtained information· in the form of a 

t.able. 

63.. The method of claim 62 wherein-the organizing 

step comprises. organizing each of the plurality of links in a 

firse direction on the table and each of the plurality of 

35 carriers in a second direction on ehe table, each carrier 
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serving each link being designat:ed by a cel'l on c.he table 
having information pertaining to t.he carrier serving the link.· 

64. The method of claim 63 whe~ein the organizing:. 
step further comprises organizing the link demand information · . . 
according to eac~ link and the carrier supply information an~ 
the carrier goal iµformation according to each carrier. · . . . 

. 65. The met.bod of claim 64 further compr~sing the 
step of employing linear programming to apply the constraints: 
to the function represent~ng the cost of the travel scheme to 

10 determine the optimum travel scheme. 
GG. The method of claim 65 further comprising the 

step . of organizing- ehe -opt:irnum ·travel scheme in the form of a 
-tat· le corresponding co the table of: the obt_ained. information. 

67. _The method of claim SS wherein the obtaining 
15 t.ra~el cost information step comprises acquiring current 

travel data from a computerized reservaeion syseem • 
. - 68. The method of claim SS wherein the obtaining -

tra-vel cost info:rmat.ion-- ·step- 'comprises acquiring historical 
cravel data from a historical eravel data file. 

20 69. The method of .claim 55 wherein the obtaining 
demand and supply information ;ind obcaining carrier goal 
inf orma1:ion st.eps comprise acquiring the demand and supply 
inf orination and t.he cax-rier goal information for the 
organization from an organization discoune program data file. 

·25 70. The method of claim 54 further comprising t.he 
step of employing linear programming to determine the 
solution • 

. . 
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