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Abstract 
This paper presents a novel ambient e-service aiming at distributed marketing through 

sensible bartering in foreseeable wireless Peer-to-Peer (WP2P) environments. A variety of 
influential factors (e.g., cost, value, relationship) are proposed and formalized for empowering the 
bartering mechanism, unfolding a rich arena of ambient distributed trading and a disruptive 
paradigm of e-marketing.   
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1.

Disruptive 
Marketing WP2P

1.1 

(1) (Banner)

(Hyperlink)

(2) (E-mail)

(Hyperlink)

(3)

(1)
(2)

Client-Server 
Model

Disruptive Marketing
(PDA)
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1.2 

(1) :
(Banner)

(2)

(3)

(4) :
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Bartering

2.

2.1 Disruptive Marketing

Clayton M. Christensen Innovator’s Dilemma [6]
sustaining

disruptive

dominant design

Clayton M. Christensen

Clayton M. 
Christensen

Clayton M. Christensen WP2P
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disruptive marketing
Clayton M. Christensen The Innovator's Solution: Creating and Sustaining 

Successful Growth [7] Disruptive Innovation

asymmetric 
motivation

disruptive marketing
wireless Peer-to-Peer

(1) handheld device

(2)

(3)

(4)

Sensible 
Bartering Sensible Bartering

WP2P Sensible Bartering

(5)
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1

1 Disruptive Marketing Process 

Clayton M. Christensen

?

2



40

2

2

2

WP2P Sensible Bartering

(1)
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(2)

(3)
(4)

IBM

2.2 Bartering Model 

Bartering [5, 15]
cooperative computing environment

credits
Bartering Model

Bartering Model credits
Bartering Model credits

Bartering Model
peer

Bartering Model Bartering Model
WP2P handheld device

Bartering Model WP2P
WP2P handheld device
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monetary

coupon peer
Bartering Model

Bartering
Peer-to-Peer Bartering
(1) Resource Description Language peer

Bartering local
remote Query Language peer

resource description peer
coupon {coupon description, to A} peer

coupon description
peer peer

resource query peer ” ”coupon {requested coupon 
description, to A} peer demand coupon 
description peer peer

peer coupon description OWL[17]
push pull Bartering

(2) peer
tickets peer

(3) peer
P2P TIT FOR TAT [16] peer

reward
punish peer

history
P2P TIT FOR TAT
peer peer

peer peer
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3.

WP2P peer peer
peer peer

peer peer
peer

Disruptive marketing

Bartering Framework
Bartering Pattern

peer peer
Cost pattern Value pattern

Social pattern
3

4
3.2 3.3

Disruptive Marketing

WP2P

3
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4

3.1

Clayton M. Christensen

1

1

Bartering
Barter Framework

FIRO Theory of Needs [18] 
William Schutz [18]

Need for Affection
Need for Inclusion
Need for Control

Social Pattern Social Pattern
3.4.3 Social 

Pattern
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Social Exchange Theory

John w. Thibaut Harold H.Kelley [8]

2 Outcome CL
comparison level CLalt comparison level of alternatives

”CLalt > Outcome > CL”

 (“Satisfying, Unstable, Happier elsewhere”)
Cost Pattern Value Pattern

2 Six Relational Typologies ( : Interpersonal Communication: The Social Exchange Approach [8])

Relative Value of Outcome, CL, CLalt State of the Relationship 

Outcome > CL > CLalt Satisfying, Stable, Dependent 

Outcome > CLalt > CL Satisfying, Stable, Nondependent 

CLalt > CL > Outcome Not satisfying, Break relationship, Happy 
elsewhere 

CLalt > Outcome > CL Satisfying, Unstable, Happier elsewhere 

CL > CLalt > Outcome Not satisfying, Break relationship, Continue 
unhappy 

CL > Outcome > CLalt Highly unsatisfying, Can’t break away, 
Dependent and unhappy 

Social 
Learning Theory
Bandura [3]

[1]
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Social Cost Value pattern pattern

3.2

handheld device

peer peer 5

5

Message source
peer peer

peer peer
Cost pattern Value pattern Social pattern

3.3 The Bartering Framework

3.3.1 The Bartering Universe

Barter Universe B = {P, I, c, R, Sd, St} P = {Pi, i = 1, …., m}
peer I = {Ij, j = 1, …., n} Ij cj

R peer (m x n)
R Pi Ij Rij > 0 Pi Ij
Rij < 0 Pi Ij Rij = 0 Sd St
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1

T Tij Pi Ij demander 
peer coupon Ij = coupon 5

coupon demander peer Rij = -5
coupon owner peer coupon

Tij 3
T

Pi Ij 0  Tij  Rij Pi Ij 0  Tij  Rij
mi=1Tij = 0; Ij

(total) total(T) = 1/2 ni=1 mj=1|Tij|
coupon

coupon
maximal trade set T

Maximal trade set T
I1 = coupon P1 = demander peer R11 = -5 P2 = owner peer
R21 = 3 0  T11  R11 0  T21  R21 0  T11 
-5 0  T21  3 T11 + T21 = 0 Rij

T11 = -3 T21 = 3 Maximal information trade set T 3
maximal trade set peer

peer peer
 Bartering Pattern

Cost Pattern  Value Pattern  Social Pattern
 (Peer Utility)

3.4 The Peer Utility 

peer 
utility peer utility Cost Pattern  Value Pattern  Social 
Pattern utility pattern peer utility

peer utility

1
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3.4.1 Cost Pattern

Cost Pattern

[8]
Outcome > CL cost pattern

coupon
coupon

Cost pattern 6

Time Location Activity

weight

context

time distance kind
weight

Time Location

weight

context

time distance kind
weight

Time

weight

Preference

Btime
type

6

Cost pattern

Activity

peer
A B C D E 3
X.Y X class Y class property

X[Y] X function Y function

3 Activity

Activity.kind = A 

Activity.kind = B 

Activity.kind = C 

Activity.kind = D 

Activity.kind = E 
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Preference

peer
peer 4

Preference

4 Preference

type 
Preference.type = A 

Preference.type = B 

Preference.type = C 

Preference.type = D 

Preference.type = E 

Preference.type = F 

Btime
Preference.Btime 1200-1600 12

Time

peer
peer

peer time 2 5
weight 5

5 Time

Time
Time.time

 Example Time.time 45 45
weight

Time.weight peer
 Example Time.weight = 0.55 55%

100%

2 sensor agent peer
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Location

peer
peer

peer distance 3 6
weight 6

6 Location

distance
Location.distance

 Example Location.distance 230 230
weight

Location.weight peer
 Example Location.distance = 0.45 45%

100%

Cost Pattern

Cost pattern peer peer Cost 
pattern 7

7 Cost calculate process 

Cost calculate process
Cost = (Time.time / St) * Time.weight + ( Location.distance / Sd) * Location.weight 

3.4.2 Value Pattern

Value Pattern

(1) Convenience: handheld device PDA
anytime anywhere

PDA

(2) Emergency:

3 sensor agent peer
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(3) Accessibility:

(4) Selection: ” ”

Value Pattern

Value Pattern
peer

8

8 4

Convenience time = location > activity = preference 
Emergency time > location = activity = preference 

Accessibility activity > time = location = preference 
Selection preference > time = location = activity 

Value Pattern

Value pattern peer peer

peer
peer bartering probability (bp) /

9
Outcome > CL Satisfying Stable peer

bp Outcome
CL bartering bp Value pattern
demander bp neighbor bp

4 Value Pattern
 (convenience) time location

time location (activity)
(preference)
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9 Value pattern automation decision algorithm 

Function Automation-Decision (demander.bp, neighbor.bp) 
Input: 

    bp[demander] /* demander’s bartering probability */ 
    bp[neighbor] /* neighbor’s bartering probability */ 

Begin 
    ABR = bp[demander]* bp[neighbor] /* automated bartering rate  */ 

End

3.4.3 Social Pattern

Social pattern Relationship Table 10

10 Social pattern relationship setting 

Relationship setting example
Relationship[Family] = [Jacky, Jason]  /* family group */ 
Relationship[Colleague] = [Alan, Joan, Joseph] /* college group */
Relationship[Friends] = [Peter, Mary] /* friends group */ 

Social Pattern

Relationship Table 11

11 Social pattern multiple receivers process 

Social pattern delivery process
1. peer A delivers coupons to a designated group: 

{group:Relationship[group name], coupon description, from A} 
2. Group receive the message, each member of the group decides either to receive the 
 coupon or to reject it and then sends to A a confirmation message t: 

{A, coupon description, from member of Relationship[group name]} 
3. peer A receives the family member’s confirm message and then records the message 
 to message table: 

msg = {Coupon description, Relationship[group name]: member of Relationship[group 
 name]} 
 then peer A sends the coupon to Relationship[group name]: 
 {msg, [coupon]} 
4. family member send back the acknowledgement to A: 

{A, receipt, from member of Relationship[group name]} 

Social Pattern Relationship Degree Setting

Relationship Table Relationship 
Degree RD

RD
Social pattern group
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Family Colleague Friends group RD 12

12 RD default value  

RD[ Relationship[Family] ] = 0.8 
RD[ Relationship[Colleague] ] = 0.5 
RD[ Relationship[Friends] ] = 0.3 
RD ~ U[0,1]  /* Relationship table RD default value 0*/ 

3.5 The Barter Matching Process 

Matching Rule 

peer utility pattern
utility Barter Value BV BV

Cost pattern

/*1. Check Activity.kind */

BV = 1;     /*BV default */ 
If (demander.Activity.kind not null) and (demander.Activity.kind <> neighbor.Activity.kind)
then {BV =  0} 

/*2. Check Preference.type */ 

If (demander.Preference.type not null) and (demander.Preference.type <> neighbor.
Preference.type)  
then {BV = 0} 

/*3. Check Preference.Btime */

If (demander.Preference.Btime not null) and (demander.Preference.Btime not matching) 
then {BV = 0}  

/*4. cost, value, social pattern utility value u1 */ 

u1 = 1-Cost; /*cost pattern*/  u2 = ABR; /*value pattern*/  u3 = RD; /*social pattern*/
/*5. BV*/ 

w1 = (1/3);      /*u1 default */ 
w2 = (1/3);      /*u2 default */ 
w3 = (1/3);      /*u3 default */ 
if (BV <> 0) then {BV = w1*u1 + w2*u2 + w3*u3} 

/*6.mathcing result MR */ 

if (0 <= BV) and (BV <= 0.33) then 
    MR = Low 
elseif (0.34 <= BV) and (BV <= 0.66) then 
    MR = Medium 
else 
    MR = High; 
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3.5.2 Learning Process 

MR

Learning process

User Decision Making 

Low Medium High
High

Medium Low

Learning Process

Inference Process

Multiple Regression Model

(confirmation)
Multiple Regression Model

Learning Process pattern utility 
value u1 u2 u3 Y 1 0

peer u1 u2 u3

Y  = w0’ + w1’u1 + w2’u2 + w3’u3 
regression coefficients w0’, w1’, w2’, w3’

4.

WP2P peer peer
Disruptive Marketing
(1) (2) 

(3) (4)
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7

7
JXTA

Information Exchange Module peer
Utility-Based 

Matchmaking Module Cost Value Social peer

4.1 

JXTA
Peer Peer peer group

peer
peer group

10,000 peers peer group
8
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8
1 5 groups

20
10,000

10 20
coupon 10
20

8

4.2 

peer

Cost Value Social
Cost
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Value Social Cost
TimeWeight

DistanceWeight Cost Value
Value Social

0 1
utility

1 1 10,000
9

9

9

10,000 peer
3718 19

2.68
1

18 9 9
9
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4.3 

(1)  (cost oriented)
 (2)  (value oriented)

 (3)  (social oriented) peer  (4) 
(mixed user) Cost Value Social 1/3 13

13

User Type Information Weight 
Cost Oriented COST : 0.8  VALUE : 0.1  SOCIAL : 0.1 
Value Oriented COST : 0.1  VALUE : 0.8  SOCIAL : 0.1 
Social Oriented COST : 0.1  VALUE : 0.1  SOCIAL : 0.8 

Mixed User COST, VALUE, SOCIAL 1/3

14

i = 10,000 Cost
Value Social utility 13

14
Cost Oriented Cost

Value Social CostWeight 13 Cost
0.8 CostWeight*i Cost  COST Cost

CostWeight*i-COST Cost
CostMaxScale*i

CostWeight 0.8, Cost 0 1 CostMaxScale
0.8 Cost 0 (1 - |CostWeight*i – Cost| / CostMaxScale*i)

0 1 Cost

= [ (1 - |CostWeight*i-COST| / CostMaxScale*i)  + 
             (1 - |ValueWeight*i-VALUE| / ValueMaxScale*i)  + 
             (1 - |SocialWeight*i-SOCIAL| / SocialMaxScale*i) ] / 3 
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Value ValueWeight 4.3 0.1 Value 0
1 ValueMaxScale 0.9 0 1 Value

Social SocialWeight 13 0.1 Social
0 1 SocialMaxScale 0.9 0 1

Social
Cost Value Social Cost Oriented

Value Oriented Social Oriented
Cost Oriented 13 Weight

Max Scale 14

utility 1/3
 (learning process)

utility

Cost Value Social 
26,830

Cost Value Social
13

Learning Table Learning Table

Cost Oriented Y = 0.49 + 0.78U1 - 0.36U2 - 0.39U3 Value 
Oriented Y = 0.12 - 0.17U1 + 1.1U2 - 0.15U3 Social Oriented

Y = 0.25 - 0.29U1 - 0.22U2 + 0.99U3 26,830
BV

10
Learning Cost Oriented  0.82 Value Oriented 0.74 Social 
Oriented 0.82

4.4 

SRI [10, 11, 12] 1950
1960 1970 Shell

1980 Porter Competitive Strategy
Scenario SRI

mobile marketing

SRI Mobile marketing
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Mobile marketing
(1) mobile marketing  (2) PDA

 (3)  (4) 
Mobile marketing (1) Vendor mobile 

marketing  (2) User

10 Learning Process

Probability-Impact

Degree of Impact Degree of Uncertainty
15

15
mobile marketing

 [19]
PDA

 [20] mobile marketing

mobile marketing
 [21]
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mobile marketing
15 Probability-Impact

(1)

15 Probability-Impact

(2) mobile marketing

(3)

(4)
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Learning Process

5.

Bartering Framework Bartering 
Pattern
peer peer

(1) 

(2)

(3)

(4)

(5) 

(1)
cost Time

Location
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coupon

coupon

(2) Learning Process Logit 
Regression (3) WP2P peer

WP2P
(4)
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Value Pattern bp Setting Algorithm 

peer
bp

Function Convenience()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Convenience.time is matched then  /*

coupon*/
bp = bp + 0.3

else if Convenience.location is matched then  /* 3C
coupon*/

bp = bp + 0.3
else if Convenience.activity is matched then  /*

*/
bp = bp + 0.2

else if Convenience.preference is matched then  /*
coupon*/

bp = bp + 0.2
end

end

Function Convenience()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Convenience.time is matched then  /*

coupon*/
bp = bp + 0.3

else if Convenience.location is matched then  /* 3C
coupon*/

bp = bp + 0.3
else if Convenience.activity is matched then  /*

*/
bp = bp + 0.2

else if Convenience.preference is matched then  /*
coupon*/

bp = bp + 0.2
end

end

Function Emergency()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Emergency.time is matched then  /* */

bp = bp + 0.4
else if Emergency.location is matched then  /* */
bp = bp + 0.2

else if Emergency.activity is matched then  /* */
bp = bp + 0.2

else if Emergency.preference is matched then  /*
*/

bp = bp + 0.2
end

end

Function Emergency()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Emergency.time is matched then  /* */

bp = bp + 0.4
else if Emergency.location is matched then  /* */
bp = bp + 0.2

else if Emergency.activity is matched then  /* */
bp = bp + 0.2

else if Emergency.preference is matched then  /*
*/

bp = bp + 0.2
end

end

Function Accessibility ()
variable:

bp = 0.00 /* Bartering Probability */
begin

if Accessibility.time is matched then  /*
*/

bp = bp + 0.2
else if Accessibility.location is matched then  /*

*/
bp = bp + 0.2

else if Accessibility.activity is matched then  /*
*/
bp = bp + 0.4

else if Accessibility.preference is matched then  /*
coupon */
bp = bp + 0.2

end
end

Function Accessibility ()
variable:

bp = 0.00 /* Bartering Probability */
begin

if Accessibility.time is matched then  /*
*/

bp = bp + 0.2
else if Accessibility.location is matched then  /*

*/
bp = bp + 0.2

else if Accessibility.activity is matched then  /*
*/
bp = bp + 0.4

else if Accessibility.preference is matched then  /*
coupon */
bp = bp + 0.2

end
end

Function Selection ()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Selection.time is matched then /*

*/
bp = bp + 0.2

else if Selection.location is matched then /*
*/

bp = bp + 0.2
else if Selection.activity is matched then /*

*/
bp = bp + 0.2

else if Selection.preference is matched then  /*
coupon*/

bp = bp + 0.4
end

end

Function Selection ()
variable:
bp = 0.00 /* Bartering Probability */

begin
if Selection.time is matched then /*

*/
bp = bp + 0.2

else if Selection.location is matched then /*
*/

bp = bp + 0.2
else if Selection.activity is matched then /*

*/
bp = bp + 0.2

else if Selection.preference is matched then  /*
coupon*/

bp = bp + 0.4
end

end




