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(27.200)
End
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Fig. 28

(28.100)
Input sets of U and Y type of
customers

Y
(28.110) (28.210)

Get Grouping Rules from oot COmMpany
database Database

4

(28.120)
Use Grouping Rules to make
UY_Groups

Y

(28.130)
Return the UY_Group created and
any remaining ungrouped U/Y

Y

(28.200)
End
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(29.100) (29.200)
Design Value Segment Price Value Segment
- Have travel flexibility - Ticket Price
- Desire to trade-in travel flexibility - Reward for travel flexibility
. (29.300) 29.400

Delivery Value Segment Service \(falim S?agment

- Time before which travel . -
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Fig. 30

(30.100)
Crucial Economic Factors

High fixed costs

Varying and unbalanced demand across different flights
Difficulty to accurately forecast demand

Inability or difficulty to shift customers from overloaded flights to low-
"demand flights

- Costs and Customer ill-will related to over-sale
Opportunity loss from capacity shortages and spoilage
Spill-demand from customers who are denied seats
Need to develop sustainable competitive advantages
Customer aftrition rafe

Commoditization of the airline industry

[ B L1

t

[ JEE S N

(30.300)

(30.200) Airline Economic Factors

Customer: Value Elements - High fixed costs
- Unbalanced demand across different

- Have travel flexibility flights
- Desire to trade-in travel - Costs and Customer ill-will related to
flexibility over-sale

- Opportunity loss from capacity
shortages and spoilage

[

(30.400)
Value Element: desire to trade-in travel flexibility
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-~ (31.120)
o FRO(2,1)
_ (31.130)
(31.110) (31.100) FRO(m,1)
Value Element - Value Option Insances—m
“Desire to trade-in . Framework
travel flexibility™ FRO | (31.140)
' "1 FRO®4,2)
{(31.150)
> FRO4,n)
where 1 <=n<=2
(31.200)
Terms and Terms and
(B1.210) |~ ditions —» Ff;‘?f.if) «—Conditions—] (iliii? .
Customer to Customer it . to Adrline
A Transaction Y
l Terms and
Terms and (3;i2?30) Conditions
Conditions —f———— /P -t to Adrline
Terms and to Customer ?}fgﬁf
Conditions
to Customer
I} (31.230) -
Level 1 SIINS an
(31'2.5 0 Events Cond‘iti.m
- Ciz 13 - to Alirlin
osen
Flight
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(32.100) Flight ¥l
Departs Arrives Flight Cabin
BOS ATL Alpha 661  Coach
23rd May 23rd May 0 Stops
2:00pm 5:00pm
(32.200) Flight F2
Departs Arrives Flight Cabin
BOS ATL Alpha 427  Coach
25th May 25th May 0 Stops
4:30pm 7:30pm
(32.300) (1) (2)
(1) | Ticket Purchase Date Time 14th April 5:24 pm
(2) |[FRO Initial Transaction Date Time 14th April 5:27 pm
(3} {Ticket Price Paid $500
(4) {Initial FRO Discount $15
(32.400)
Default Flight F1
(1) (2) 3. @& 06
(1) Notify Deadline (DTD of F1) 30 7 3 1
FRO Exercise discount
F1 10 15 $2
@ as a function of Chosen 35 ¥ 5 §20
(3) |Flight F2 $10 $25 8§35 $50
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(33.100)
Get FRO

(33.200)
Customer
Notification
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Fig. 34
FRO Itinerary 1 (34.100)
Onward journey
Flight Departs Arrives

Alpha993 Coach(U)

BOS 02 May 8:55am

ATL 02 May 11:57am

Alpha998 Coach(U)

ATL 02 May 1:00pm

LAX 02 May 3:07pm

Return journey
Flight Departs Arrives
Alpha893 Coach(U) LAX 06 May 8:55am BOS 06 May 12:15pm

FRO Itinerary 2 (34.200)
Onward journey

Flight Departs Arrives
Alpha963 Coach(U) BOS 04 May 8:55am ATL 04 May 11:57am
Alpha969 Coach(U) ATL 04 May 2:00pm LAX 04 May 4:07pm
Retum journey

Flight Departs Arrives

Alpha793 Coach(U)

LAX 07 May 9:55am

BOS 07 May 1:15pm
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Onward journey (35.100)
Flight Departs Arrives
(35.110) AlphasS67 BOS 02 May ATL 02 May
Initial Flight Coach(U) 8:55am 1'1:57am
Segment Alpha678 ATL 02 May LAX 02 May
Coach(U) 1:00pm 3:07pm
(35.120) Flight Departs Arrives
Option Flight Alphal23 BOS 03 May LAX 03 May
Segment Coach(U)) 8:55am 12:07pm
Return journey (20.200)
(35.360) Flight Departs Arrives
Initial Flight Alpha233 LAX 06 May BOS 06 May
Segment Coach(U) 8:55am 6:15pm




WO 2008/021510

41/76

PCT/US2007/018290

Fig. 36
Onward journey (36.100)
Leg1l
(36.110) Flight Departs Arrives
Initial Alpha493 | BOS 02 May | ATL 02 May
Flight Leg | Coach{U) 8:55am 11:57am
Leg 2 (36.200)
(36.210) Flight Departs Axrives
Initial Alpha398 | ATL 02 May| LAX 02 May
Flight Leg | Coach(U) 1:Q0pm 3:07pm
(36.220) Flight Departs Amives
Option Alpha253 | ATL 02 May| LAX 02 May
Flight Leg | Coach(U) 6:00pm 8:07pm
Return journey (36.300)
Legl
(36.310) Flight Departs Arrives
Initial Alpha343 |LAX 06 May| BOS 06 May
Flight Leg | . Coach(U) 8:55am 6:15pm
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PCT/US2007/018290

Alternate Flight Option Upgrade Ticket Option Flixibility Reward Option
Know More... Buy AFO Know More... Buy UTO Know More... GetFRO
Your Itinerary
Onward Journey
Flight Dapatts Artlves
Alpha 993 BOS 8:55 am|ORD 11:57 am
Coach (U} May 2 May 2
Alpha 892 QRD 1:00 pm|ATL 3:07 pm
Coach (U) May 2 May 2
Return Journey
Flight Departs Arrives
Alpha 964 ATL 9:55 am [ORD 11:50 pm
Coach {U) May 7 May 7
Alpha 857 QRD 1:00 pm |BOS 4107 pm
Coach (V) May 7 May 7
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FRO Reservations

Your tinerary
Onward Journgy L ) . o
Flight W Departs Arrves Modify your FRO Search
Alpha 993 BOS g:55amloRp  E1:57am
(::1;!9::13' Caach {U) May 2 May 2 {From 1B0% Departs On I o prit ]
i . Vi F)
PR e 594 oo Lo ATt 307pm | i H-doys (0l K
Coach {1} ‘May 2] May 2 Stops ]_@_IEI . Depart Time | Amfine vai]
CSRACERGIENG b,
Retunjourngy . L
Flight Departs Artlves
Alpha 964 AL 9:85am |[ORD  11:50 pm
f;::e:‘ntal Coath {4) May 7 May? Click here to GET FRO Flight
Jotirnay
g Alpha 857 ORD  L:00pm|BOS  4:07pm for Reten
Coach (U) May 7, Hay?
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R (S S (e
Your !tinerary
Onward Joumey .. - } e e e
Filght Oeparts Artlves Modify your FRO Search
Alpha 993 BOS $:55am|ORD 11157 am
Original coach (U} May 2 May 2 [From [BOS ] Departs fn  [§35200 ;l
Flight - o (AL} of-doys  [ordoy )
Coach (V) May 2. May 2 | S0P faryiE] Depart Time  [Anime {2
ST
(3S52rEhIERD Fll“gh’@
Return Journey e ey ¢ e o
fFlight Qeparts Artlves
Alpha 964 AT, 9:55am ORD  11:50 pm
Originai - May7 May? Click hara to GET FRO Flight
Fllght Coach () ! for Return Journey °
Algha 857 ORD  :00pm| B80S 407 pm
Coach (U} May 7, May 7
Select snother FRO Fllght for Onward Jonrnay ) . *0lscount Par Parson
FRO Flight Departs | Arives ‘gﬁ:ﬁ?" FRO Noﬂfy Deadline { FRO Excrelse Discount
‘ ; May 1 s“gs Jor
R (ApIEk A 1552
Alpha 67462 200am | 3g7pm 310 . ] ',g;ﬁ‘é}‘gﬁ“ 9:008m mom
Stap 1 Mayl | mayy . 3 ::_ (iR ortgtnat
805 ATL ) De%urt gagert
MH—)—'—J—H—&—
Alpha 44312 1:00 pm Filih SMaYS ey 1 ;4;!:
' [t & L) 195
St:; a& 10:00am P 5 5087 10:008m FRO
P Mayt | Mev! i FR0 orgln
t
BUS ATL i Depart ba:nrt
ety 1
A!pha 3334 11:00am 7:05 pm ss ( J“%Vﬂ%[r?ﬂvﬂ‘ B&&;m
Stop 4 May L 00 FRO  guigin
Mayl ot : 5075 Ftaht  rge
BOS Solgcr? (3¢l5ct] vapart popart
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Fig. 40
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FRO Reservations

Your {tinerary {tnciudes FRO Fllghts o Onward Jouraey)

Onward Journay

Filght Departs

Mpha 9593 B80S 8:55 am

-Orlginal
Coach
: Flight Gach {0) May2
: Atpha 892 ORD  1:00pm
: Coach () May2
|
i Alpha 674 BOS %00 am
i FRO Coach (U} May 2
i Flight |- ORD  £:00 pm
Return Journey

! Flight Departs Atrives
‘ Apha 964 ¢ ATL  gi55am|ORD 1150 pm .
| Original May 7 May 7 Get FRO Flight
| Flight Mpha 857 ORD  (,00pm|BOS 407 pm for Onward Jonmey
: Coach (V) May 7 May?7
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Fig. 41
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(41.100)

or more IFS

Customer selects an Itinerary with one

Y

(41.110)
FRO is desired

Customer selects Target_IFS on which

Y

(41.115)

Customer inputs OFS search criteria

\ Get
(41.120) FRO
Run OFS search algorithm to search for on
OFS that satisfy inputs other
IFS
Y
(41.130)

Customer selects an OFS,
selects notify deadline/FRO Price

(41.140)

et FRO on other IFS in Itinera

No

Y

Get more OFS on current Target IFS or

?

(41.150)
Payment Transaction (if needed)

A

(41.200)
IEnd
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(42.100)
Input IC, IFS_Set, Target_IFS and OFS Search parameters

Y

(42.110)
Get all Segments that match search criteria of OFS Search
and add them to LIST_OFS

Y

(42.120) ,

segments. Current_OFS = First element in LIST_OFS3

Use OFS validation rules to validate LIST_OFS and discard invalid

(42.135)
Comb_ND_Set is

NULL? (42.160)
s Elements
No left in
¥ IST OFS 2
(42.140) Iy

Compute the FRO Price and
Availability for the Current_OFS No

(42.150)
FRO Price or
Availability = Null2

Yes
v

(42.155)
| Discard the Current_OFS
from LIST_OFS

(42.165)
(42.130) Current_OFS =
Compute Comb_ND_Set - Next Element in
(Target_IFS and Current_OFS) LIST_OFS
Yes

No

l

(42.170)
Return updated
LIST_OFS

Y

(42.200)
End
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Fig. 43

(43.100)
Input customer desire for FRO (two alternate Segments)

Y

(43.110)
Run FRO algoritim to search for all Segments that satisfy
inputs

Y

(43.120)
Customer selects a combination of two Segments and/or
selects Notify Deadline/FRO Price

Y

(43.130)
Payment Transaction (if needed)

Y

(43.200)
End
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Fig. 44

(44.100)
Input search criteria for
Flight Segmeni(s)

Y
(44.110)
Search for the Flight Segments
that satisfy the input criteria

Y
(44.120)

Display the available Flight
Segments

Y

(44.130)
Customer selects Flight Segment(s)

(44.140)
Remove_Y applied on
selected Segment?

Yes Neo

! !

(34.150)
Complete Remove_Y (4‘]’g§20)

processing

k]
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Fig. 45

(45.100)

Input IC, IC_Benefit and search criteria

A

PCT/US2007/018290

(45.110) Get all Flight Segments that satisfy input criteria
and add them to LIST_Segments.
Current_Segment=First element in LIST_Segment.

h

Current_Segment

(45.120) LIST Leg= List of all Flight Legs in

Current_Leg = First Flight Leg in LIST Leg

A

{(45.130)

AC >=1C?

Yes

(45.140)
EAC >=[C?

No
Y

(45.150) Use Remove_Y to determine
if it is possible {and associated steps
and cost) to create capacity in
Current_Segment by shifting existing
Ya.

= Discard Current_Segment from

Yes

(45.160)
Possible = TRUE
and IC_Benefit
>=Cost ?

No

v

(45.165)

»Y

LIST Segment

(45.175)
Current_Segment
Next Segment i)
LIST Segment

(45.135)
Current Leg=
Next leg in
LIST Leg

f

Yes

(45.145)
Elements left in
LIST Teg?

No

(45.170)
Elements left in
LIST Segment?

No
)

A

(45.180)
Return
LIST Segment

Y

(45.200)
END
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Fig. 46

(46.100) Input IC,
Desired_Segment,
Incoming Benefit

(46.110) LIST_Leg = List of all the Legs

Y

in the Desired_Segment
Current_Leg = First Leg in LIST Leg

Current_Leg.
s COCY=1]]
» COEP = [Current_Leg]
CSE=0

{46.180)
Elements left in
IST Leg?

No

¥

(46.185)
» Current_Leg=Next element
in LIST Leg /\
46.130 .
Yes EAC S foy >+—Ye
\ N
(46.140) Create L,_Series with Ny
one Series Element for the (46.150)

(46.190) Get §_Series for the
Desired_Segment from P_Series of
all the Legs

¥
(46.200) Get the Optimal
Series_Element from the S_Series
using the Optimal_Series Element
Rule

Call Remove Y for each Yain
Current_Leg, where,
Cutrent_Ya = Ya for which
Remove_Y is cailed.

COPP = [Current_[Leg]
COPY = [Current_Ya]
Caller_Y = Current_Ya
Initiator_Leg = Current_Leg
Initiator_Y= Incoming
Customer

e Benefit = Incoming_Benefit

¢ " O ¢

Y
(46.160)
Get the returned Y_Series from
Remove_Y for each Ya

A

(46.170) No
Create I,_Series: (1) create
groups with “IC-EAC” number
of Ya, (2) make combinations of
Y _Series of all members of

A

(46.210) Return Optimal
Series_Element.

each group, (3) apply Merging
on sach Combination, (4)
collect the merged
Series_Elements into P_Series

¥

(46.300)
END
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(47.100) Input COPP, COPY,
Caller_Y, Initiator_Leg,
Initiator Y and Benefit

¥

element in LIST_Segment

(47.110) LIST_Segment
= all Awaiting_Segment
of Caller Y,
Current_Segment = First

PCT/US2007/018290

(47.120) P_LIST = All
Legs in Current_Segment,
Current_Leg = First
element in P_LIST

i

Y g

| (47.295) Current_Segment
= Next in LIST_Segment

(47.260)
Segments left in
IST_Segment?

No

{47.135) Discard
Current_Segment

ac.
foid

(47.130)
Current_Leg in
COPP?

(47.200) Current_Leg =

h 4

(47.270) Get Y _Series
by adding all the
Series_Elements from
the S_Series of all the
Awaiting_Segments

F-_J

(47.280)
Return
Y _Series

P LIST?

A

Y

{47.300) End
No

—

(47.190) ,
Legs left in -

Next Leg in P_LIST

Yes

l

(47.140)
Current_Leg in
Accounted _Segment
of Caller Y7

(47.145) Skip
Current_Leg

[Yes

(47.220) Create a new P_Series (for
Current_Leg) with one
Series_Element (COCY ={ ],
COEP ={Current_Leg]}, CSE = 0)

No—

Y

(47.230) Get S_Series
for Current_Segment
from P_Series of all
Legs

Y

(47.240) Create a new
. ChildY using Caller_Y

(47.160) Call Remove_Y for each Ya (in Current Leg) not
present in Cwrrent COPY, where
COPP = COPP of one level up Remove_Y + Current_Leg,
COPY = COPYof one level up Remove_Y + Current_Ya,
Caller Y = Current_Ya, Initiator_Leg = Current_Leg,
Initiator Y= Caller Y of one level up Remove_Y,
Benefit = Benefit of highest level Remove_ Y

and add this Child_Y to
all Series_Elements in
the S_Series.

y
(47.250)
Validate

S_Series using

Y

(47.170) Get the Y_Series returned from
Remove_Y for each Ya

Y

Qualify_Series
Element Rule

(47.180) Get P_Series for Current_Leg by
adding all the Series_Elements from all
Y _Series
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(48.100)
Input group of customers

y

(48.110)
Get Customer Notify Rules
from database

.4..-..._ = et

Y

(48.120)
Use Customer Notify Rules
to define Chosen Flights

Y

(48.130)
Notify customers of their
Chosen Flight

Y

(48.200)
End

PCT/US2607/018290
| (48210) |
» Airline i
Database
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(49.100)
Input sets of A and Y type of
customers

i A
(49.110)

PCT/US2007/018290

A

Get Grouping Rules from
database

Y

(49.120)
Use Grouping Rules to make
AY _ Groups

Y

(49.130)
Return the AY_Group created and
any remaining ungrouped A/Y

Y

(49.200)
End

L

(49.210)
Adrline
Database
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(50.100)
Input sets of U and Y type of
customers

Y

(50.110)
Get Grouping Rules from
database

Y

(50.120}
Use Grouping Rules to make
UY_Groups

Y

PCT/US2007/018290

B, R RETE TR E R

(50.210)
Airline
Database

(50.130)

Return the UY_Group created and
any remaining ungrouped U/Y

Y

(50.200)
End
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Fig. 51

(51.100)
Design Value Segment

- Have accomodation
flexibility

- Desire to trade-in
accommodation flexibility

(51.300)
Delivery Value Segment

- Time before which
accomodation flexibility
reward may be obtained

(51.200)
Price Value Segment

- Room Price
- Reward for accomodation
flexibility

(51.400)
Service Value Segment

- Ease to trade-in
accomumodation flexibility
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' Fig. 52

(52.100)
Crucial Economic Factors

- Fixed and variable costs

- Non-uniform distribution of demand across different rooms

- The difficulty to accurately forecast demand

- The inability or difficulty to shift customers from overloaded Rooms to low-
demand Rooms

- Costs and Customer ill-will related to oversale

Opportunity loss from capacity shortages and spoilage

The need to develop sustainable competitive advantages

Customer attrition rate

Commoditization of the hotel industry

I3

(52.300)

(52.200) Hotel Economic Factors

Customer: Value Elements - Fixed and variable costs
. ~ Non-uniform distribution of demand
- Have accomodation across different Products
Aexibility _ - Difficulty to accurately forecast
- Desire to trade«xp demand
_ . accomodation - Costs and Customer ill-will related to

flexibility ' oversale

- Opportunity loss from capacity
shortages and spoilage

[

(52.400) _
Value Element: desire to trade-in accommodation flexibility
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(53.120)
FRO(2,1)
_ (53.130)
(53.110) - {53.100) FRO(m,1)
Value Element ) Value Option —m
“Desgire to trade-in A Framework Instance :
accomodation flexibility” ) FRO N (53.140)
o FRO(4,2)
(53.150)
»  FRO(4.n)
where I<=n<=2
{53.200)
Terms and Terms and
- észéwg l— Conditions —» F?ﬁéﬁ”l) —Conditions—» (SI—SIftzIO ) —
ustorner to Customer . to Hotel
x Transaction y
53_240 Terms and
o L ] o
- - o Hote
Terms and to Customer (;11:::111
Conditions
to Customer
| (53.230) - ‘
Level { erms anc
(03.250) Events Condition:
- Cho;zn - :  to Hotel
Room
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(1)
(2)
(3)
4

(1)
(2)
3)

(54.100) Room

Rl

XYZ International

T Square

New York

Room Type Guest Room

Cheok-in
Check-out

Nov 20
Nov 23

(54.200) Room

XYZ International

B Square

New York

Room Type Guest Room

Check-in
Check-out

Nov 20
Nov 23

| &54.300) (1)

()

Room Reservation Date Time ~

FRO Initial Transaction Date Time

Room Price Paid

7t Nov 5:24 pm
10th Nov 5:27 pm

3450
$10

Initial FRO Discount

(54.400)
Default Room

R1

()

2)

3)

(4.3

Notify Deadline (DTC of RI)

3

2 1

FRO Exercise discount as a
function of Chosen Room

Rl
R2

$15
310

$20
525

$30 340
$35 850
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(55.100)
Get FRO

(55.200)
Customer
Notification
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Room Product (56.100)
Original Room
XYZ Resort
T square
Mew Yaork City
Original
Check-In Thu, Dec 7 Special Preferences
Check-out Sun, Dec 10 Non-Smoking
Roorm Description Guest Room Satueday Night Show
|
{(56.200)
FRO Room
XYZ Resort
T square
New York City
FRO
Check-in Thu, Dec 7 Special Preferences
Check-out Sun, Dec 10 Smoking
Room Description Guest Room Saturday Night Show

PCT/US2007/018290
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Room Set (57.100}
Original Room
XYZ Resort
T squara
New York City

Original
Check-in Thu, Dec7 Special Proferances
Check-out Sun, Dec 10 Non-Smcking
Room Descriptlon Guest Room Meeting Roorn

(57.200)
FRO Room
XYZ Resort
B Square
New York City

FRO

Check-in Thu, Dec? Special Preferences
Check-out Sun, Dec 10 Smaoking
Raoom Desc¢ription Guest Room Meeting Room

PCT/US2007/018290
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Fig. 58

FRO Raservations

[Aiternate Roam Qption ] [ Upgrade Room Option }
0 4

Know Mora..  Get AR now More..  Cet URO

Figxdblity Reward Optlon
Know Hore..  GetFRO

Reservation Details

Originat Reservation
XYZ International
alic downtown streat
New York
Check -ln Frl, Dac 8 Special Preferences
Check -out Mon, Dec 11 Non-smoking
Room Description Buest Room Saturday Night Show
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Your Resgrvation _
) Reservation Details

Qriging! Reservation Enter Inputs to Searth FRO Rooms
XYZ International PECRGR, F TS
abc downtown street g :ﬁ?ﬁ%ﬁllm“@i 1 m‘i@ﬁéﬁ&?r
Now York it ) S’N@Ef :‘. —-—-—M f: .
Check -in Frl,Dec8  Special Praferences : ?g%ijﬁa
Check ~out Mon, Dec 11 Non-smoking { :
Room Description  GuestRoom  Saturday Night Show| =

v
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FRO Reservations -
Your Aeservation
esarvatiol a3l

! Madify_your FRO Sesrch - ¢
I X¥Z Internationot i =

T
1
Now York E vt New Yotk ’r i s
I ’ . (SRR ‘%
| Check -in Frl, Dec 8 Special Prafarcnces NS %@%ﬂ ﬂ \
Echack “out Maon, Dec 11 Nan-smoking ! t}‘i‘gg Iowﬁ., 1iaks
foom Description Guest Room  Saturday Night Show ! e
Selesl FRO Reservatlon
FRO Rooms PO Thstant FRO Nofity Deadline | FROPrlce
XYZ Royal Presidency i . D;:c 7 Dot
T Squaro ' kRO oniginat
Naw York Clty $ 3 : Raom  Room
Chnck -In Data Thu, Dec ¥ Speclal Praforancos . d“’ Chack-fo Thack-1n
¢heok -out Date Sum, Pac 10 Hon-amoklng Got It Now!
Roam Description Guest Room Satundny Night Show
AVZ Reshidenve Inn ‘““‘”““""n"““‘“ . ""“'“"’"m a
Hesr T Square
Naw York City FRO ?ggl;al
$ 5 Cheek=In Chack-in
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Fig. 62
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Fig. 63
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Fig. 64
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Fig. 65
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Fig. 66
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Fig. 70
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Fig. 71
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