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Abstract: Privacy is an important issue for cloud computing in terms of user trigstckl, it needs to be considered in its service design.
In this study, we investigate the impact of privacy concern on cloudedesign in terms of collecting and storing information of
users. With an analytical model, we show that, in the presence of prdawyern of users and cloud service firms’ difference in their
service ability in utilizing users’ information for their cloud service, a firmtthassesses inferior service ability might choose to
demand and require users to input and store user information thaténtiglly private ones, while a firm with superior service ability
demands less. An interesting point is that, such competing firms’ chodgfegent privacy policies can further reduce competition
between cloud service firms.
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1 Introduction choose different strategy in their service design for
privacy and to target users of different level of privacy
As cloud services store and process users’ data o oncems, ~user heterogenel_ty in information privacy
. : Yoncern can reduce competition between cloud service
machines that the users do not own or operate, this Iessetﬂms The rest of the paper is organized as follows. In
users’ control on their data and information and furtherSectibn 2 we describe the model. We then analyzé the

introduces privacy issue. P_rivacy issue is henc_e centra@l t?nodel and discuss our findings in Section 3. We conclude
user concerns about adoption of cloud computing and is Qur research in the final section '

key challenge for cloud service firms when designing
their service. It is known that users value privecy].
However, this does not mean that users are uniform in
their concern for privacy. Previous studies have shown2 The Model
that the willingness to share information is known to be
related to a user’s perception of risks of disclos8keind
thus users vary in their concerns for privagyd]. That is,
different users have different interests and views abat th
amount of information to disclose during a certain We develop a two-stage game of duopoly firms. In the
transaction with the firnd]]. first stage, firms decide the level of users’ information
In this study, we investigate the impact of users’ they will collect and store for cloud service. As firms can
privacy concern on cloud service design in terms ofcollect and store more private information from users,
collecting and storing information of users. With an they can serve users with better and more sophisticated
analytical model, we show that, in the presence of userstloud services with utilizing the information. That is, the
heterogeneity in their concern for privacy and firms' level of users’ information collected and stored
difference in their service ability in utilizing users’ determines the quality of cloud service that firms can
information for their cloud service, a firm with inferior provide to users. In the second stage, firms engage in
ability might choose to design their service to demandprice competition. Our model is as follows.
information that includes highly privacy sensitive ones, It is assumed that the quality of cloud service is
while a firm with superior ability chooses to demands determined by both the level of information collected and
less. An interesting point is that, through making firms to the ability of firms to utilize such information. Therefore,

2.1 Assumption of the model
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the quality of cloud service of firm is in stage 1), (ii)x; = xy andxe = Xy, (i) X3 = x_ andxy =
X, (iv) X3 = x_ andxy = x4. We analyze each subgame by
Qi = SX @) finding the Nash equilibrium prices and profits.
Here, g, s, and x; represent the quality of cloud Subgame1: Firm 1'sx; =Xy and Firm 2'sx, = X
service of a firm, the ability of a firm to utilize users’ Whenx; = x4 andx, = x_, Firm 1 can attract only
information for the service, and the level of users’ convenience seekers, while Firm 2 can attract both types
information collected, respectively. Here, we assume thabf users. From the utility function of users, we can derive
s is exogenously given andx, is endogenously the demand for Firm H; and for Firm 2d, as follows.
determined by firms’ decisions. (In deriving demand functions, we only consider the
We assume that Firms 1 and 2 differ in their ability conditions under which both firms have positive market
to utilize information. Firm 1 is assumed to be superior shares, since no firm will choose to be wiped out.)
to Firm 2 in this respect. Mathematicallgg = As; where
A < 1. Here, a smallek represents a greater gap between ¢, = o <1_ pl—pz> , and
the two competitors in terms of this ability. Since the focus SIXH — S2XL
of our analysis is the ability gap between duopolies, we p1— P2 p2 p2
assumes; = 1 for simplicity of analysis. d=a (sx— B > +(1-a) <1_ )
1XH — S2XL - SXL SHXL
Concerning users’ heterogeneity in their concern for P2 P1
privacy, a previous study divided users largely into two if ox < S
types, convenience seekers who try to seek high service =X S
benefits from giving up privacy while possessing low g — g (1_ p1> Jand dp = (1— @) (1_ pz)
concern about privacy and privacy seekers who are S1XH SHXL
privacy sensitive]. Likewise, we assume two types of ;¢ P1 - P2 <1
users: convenience seekers and privacy seekers. Privacy s xyq  SX_ '
seekers are those who are privacy sensitive and intend to
share only basic information to get cloud service, and ar
not willing to share highly private infprmation vyith firms conditions 67 /3p = 0, and 527?/5pi2 < 0) and given
because of the concerns about privacy. U_n_hke privacy assumption fos;, X, andxy, we can derive the best
Seekers, convenience seekers are not sensitive to P'Va@hsponse functions of Firms 1 and 2 as follows.
and share not only basic information but also intimate

<1

)

The profits of Firms 1 and 2 aren = dip; and
& =d, p2, respectively. From the first- and second-order

private information with firms. The total number of users B _ALq ifp,< A

in the market is normalized as 1 whexds the portion of 2 2 P2 = "y
convenience seekers aft— a) is the portion of privacy p1 = % if A(Z{—AA)) << Ai , and
seekers. If a firm demands basic information only, then _ \

the firm can attract both types of users. However, if the 1 ifp2>5

firm requests additional private information beyond basic

information, the firm can attract only convenience

seekers. For simplicity, basic information is assumed to ’\f if pp<p1

be low-level information X = 1), and information that p2 = 2. 12

includes both basic and additional information is assumed L pﬁ%ﬁ%\\ ;ﬁ LA f p1> P

to be high-level informationxy = 2). In addition to this
heterogeneity in information privacy concerns, userswhere
differ in their tastes for cloud service quality, descrilbgd ~ P1 = (20 +A—aA =2+ /(1-a)(2—A)(aA —A +2)) /a.
the paramete®, which is uniformly distributed on the Based on the response functions, we can derive the
interval [0,1]. equilibrium prices of firms as
In the first stage, firms simultaneously choose the
aA —A—2a+2

level of information that they will demand of usess, In =— "% and

the second stage of competition, the firms set their prices aA —A—a+2

pi. We derive the subgame-perfect Nash equilibrium 24 —2aA —A2+aA? H - A 4
strategies in stage 1 by first examining Nash equilibrium P2= 553 —ox —og 14 Mena=,——.and (2)

strategies in stage 2.

200 —6) +A2—aA2+48

. = , and
3 Analysisand Results Py 30A —4A +8
o o _4A—2aX —2A%+aA? H A 3
3.1 Pricing decision (Stage 2) P=—— g Wena>o5. Q)
After stage 1, there are four possible subgames; @) xy From the equilibrium prices, we can derive

andx; =x_ (i.e., Firm 1 choosexsy, and Firm 2 chooses equilibrium profits. The equilibrium profits of Firms 1
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and 2 wherr < A /(A +2) are derived from inserting the

prices of @) into the profit functions. We denote these _ Lo
equilibrium  profits ~ as 7o, ) = Ty and App i<
TH|(xi.x) = TBl(xy.x )+ Likewise, plugging the equilibrium _ 4 e 122 B
pr!cgsLof o)) into the profit functions, the equilibrium P2 Pr+2A -1 0 =7 <pp<1-A

profits of Firms 1 and 2 whea > A /(A + 2) are derived A ifpp>1-A
ASTh(x.x) = T8|(xp4 ) ANATRY (4 x) = T (x4 )
Subgame 2; Firm 1'sx; = Xy and Firm 2'sxo = Xy where

Whenx; = xy andx, = Xy, both Firm 1 and Firm 2 P2 = (2/\ —1+y/(1-a)(1-2A)(2aA —2A +1)) /a.
attract only convenience seekers. We can derive th@ased on the best response functions, we can derive the

demand for Firms 1 and 2 as equilibrium prices of both firms as
P1— P2
dl—a<1—>,and 20 -2 —a+1
SIXH — S2XH p1_4a)\—4/\—a+2’and
dg—a< PimP2 P2 )if P2 Py A —4aA —8A248aA%—1
SIXH —SoXH  SpXd SXH T~ SIXH P2= o) _4r _ai2
It can be shown that the equilibrium prices are 3A—-1
when a < T (6)
_4A1-2) and _22(1-2) @)
PL=""p7 Po= 5 and
- : 1-22 A—222
We denote the equilibrium prices &gy, x,) and - "  adp=_—
B (x4 x1)- (G x) PL=3ar —ar 12 P2 3o a1 2
Subgame 3: Firm I'sx; = x_ and Firm 2'sx; = x_ when a > 3’\_1. )
Firms 1 and 2 can attract both types of users. The 3A

demand for Firms 1 and 2 is We denote equilibrium profits wheh < x_ /x4 and

4y =1 P1— P2 and dp — Pi—pP2 P2 a §.(3}\ —1)/3)X asmx x) and.ﬁz‘(xbxm. Eq.l.JiIibrium
SIXL — SXL SIXL —SXL SXL profits whena > (3A —1)/3A areif(y x,) and B (x_ x0)-
if P2 P _q In the case whei > x_/x, the demand functions are
SX. T SIXL B
It can be shown that the equilibrium prices are d=a <M - ﬁ) +(1-a) <1— &) , and
SHXH —SIXL  SIXL SIXL
2(1-2) A(1-A) ( P2 — P1 ) P1 P2
= == "7 d=a(l-———|if — < — <1,
PL="gy adpe= =5 ®) 2 SXH S/ SIXU T SXu
We donote the equilibrium prices &, x ) and dp=(1-a) (1— %) ,anddy, = a (1— %) if

n2|(XL7XL> . P2 P1
Subgame 4: Firm 1'sx; = x_ and Firm 2'sx, = xy o “ax b
Whenx; = x_ andxz = xy, Firm 1 attracts both types ) )
of users. However, Firm 2 can serve only conveniencel N€ best response functions of Firms 1 and 2 are as

seekers. When < x_ /x4, the demand functions are follows.
P1— P2 P1
di=a(l-—— 1-0o)(1——— . ~
! ( Sle_SQXH)+( )( SlXL)7 0 ( 3 prz§p2> and
- 1= 22-2aA-1 - - |
andd2:a< P1—P2 - pZ)If P2 S£<17 % |fp2>p2
SIXL —S2XH  SpXH SOXH  SIXL
P1
di=(1-a)|{1l-—— ), and . _
1= )( sle) Bia-1 itp<dd
d2:a<1—p2>ifp2<1<pl. po=| 2apy if&l<p <l
SHXH S2XH SIXL A ifo s 2
We can derive the best response functions of Firms 1 Pr=>3
and 2 as follows. where
. . ﬁg:<2a)\—2)\—a+1+\/(1—a)(1—2)\)(1—2)\ +a))/a.
2 if pp<p2 ) .
Py = , and Based on the best response functions, we can derive the
o 2 i 2> e equilibrium prices of both firms as
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Proposition 2. When the gap in firms’ ability to utilize

200 -2\ —a +1 user information is larggA < A), and many users are
P1= 20h _4r _2q 12’ and privacy s_eekers (i.e., when the ~p0rtion ef convenience
A A 2424 2072 1 seekers is in the range of < a < @) , the firm with the
pp— LA AT AT e < . (8 superior ability chooses to demand basic informatia (
aA =22 —a+1 T 2241 from users to serve both types of users including privacy
and seekers and convenience seekers while the firm with the
Q4 —2aA —2 ?nferior _ability chooses to demand highly pr_ivate
pL= , and information &y) from users only to serve convenience
3a+8A -4 seekers. That isx{, x4) is the unique subgame-perfect
_2aA —6A —a +8A%2+1 whena > ) Nash equilibrium under this condition.
P2 3a+8A -4 2241 Proof. Firm 1 chooses, irrespective of Firm 2's decision

The equilibrium profits whenA > x /x4y and  whena < &(= min(aa, a_b)). WhenA < A , a0 =acand
a < 1/(2A +1) are derived from plugging the prices ac < & . In the range ofr < a < & , Firm 1 chooses,
from (8) into the profit functions, which are irrespective of Firm 2’s decision. Firm 2's best response to

T x) = o) N Thj xq) = T xq)- The  Firm L's choosingq is x4 . Therefore, Firm 1's choosing

equilibrium profits when a > (30 — 1)/3A are X andFirm 2's choosing is the unique subgame-perfect

T8 (x, x) = 110 ) @NATB (o x0) = T02](x x)- Nash equilibrium under the condition af < A anda <
a<a.

Under the condition oA < A anda <a < &, Firm 1
3.2 Required information-level decisions(Stage (the firm with the superior ability) choosegirrespective
1) of Firm 2's (the firm with the inferior ability) choice of
the level of information demanded of users. When Firm

In the first stage, firms simultaneously choose the level oft Ch00sesq , Firm 2’s best response is to choose .
information that they will demand of users;, . From Therefore, at equilibrium, Firm 1 choosgs, and Firm 2
analyzing equilibriums, we can get the following Ch0OSes. _ _ _ , .
propositions that show the effect of a high level of privacy  Firm 1 choosesqirrespective of Firm 2's decision

concern on restrictions against firms’ collecting and using@€cause many users are privacy seekers. However, unlike
user information and on firms’ profit. Firm 1, Firm 2 choosegy instead ofx, . As noted above,

Proposition 1. When most users are privacy seekers (i.e when Firm 2 choosesq , it cannot attract privacy
P . . privacy ' "?‘eekers. However, in choosing , Firm 2 can increase its
when the portion of convenience seekers is in the range of _ . litv (still ince < i d ch

a < a ), both firms choose to only demand basic service quality (stillgy > gp, sinceA < A) and charge

information () from users to serve both types of users higher prices to convenience seekers. Under the condition

including privacy seekers and convenience seekers. Th oted in this proposition, the benefit from the Iatt_er
is, ( x., x) is the unique subgame-perfect Nash OVE'COMES the loss from the former. Therefore, the firm

equilibrium under this condition. can generate greater profit by choosxngrather than by

i choosingx_ . The figurel shows how the price, market
Proof. If a < da , Thjx x) > s, x ) - Therefore, Firm — gpare  and profit of Firm 2 are affected by Firm 2
1's best response to Firm 2's chooskgis x_ if @ < 0a.  choosingx instead ofx. when Firm 1 chooses under

If o < b, T x) > Ty x) - Therefore, FIrm 10 oondition of =0.3(<A)anda < a < 4.
choosesq when Firm 2 chooses, if a < ap . Likewise,

a < ac (e, if a<ac, Ty x) > T x,)) When  customer information is in the range Af< A < A, and
A<XorA>A . Wheni <A <A  Firm 2's best Many users are privacy seekers (i.e., when the portion of
response to Firm 1’'s choosing is x_ in the all possible convenience seekers is in the rangerof a < a ), both

i a2 e i g T Chse © bt hmatond) tom
Xn IS X if @ < g (i-e., i & < Aa , TB iy x) > TBi(g.60)- ypP 9

Therefore, both Firms 1 and 2 chooseirrespective of seekers and privacy seeker_s_. Thatki“((L )is f[he uniqL_Je
' subgame-perfect Nash equilibrium under this condition.

the competitor’s decision when - N

a < a(=min(dy, ap, 0c,qq)) . Oa,0p,0c and ag are  Proof. WhenA <A < A ol x) > TBj(x xq) IN all
derived from the equationsmhy x) = Thjxx) possible ranges ofn . Therefore, whenever Firm 1
Tix) = Touxa)  ™lax) = xx) and  choosesq , Firm 2 chooseq . Therefore, X x_ ) is the

Bl (x4 %) = TB|(xu 1) respectively. Both firms’ choosing unique subgame-perfect Nash equilibrium under the
x_ is the unique subgame-perfect Nash equilibrium whencondition ofA < A < A anda < a < @.

a <a . Here,a =ac whenA <A , @ = ay when WhenA < A < A, Firm 2 choosing when Firm 1
<A,0=azwhenA <A <A ,anda = acwhen choosesx, results in similar quality service from both

. firms. This intensifies competition between the firms.

> >
AVAVAN

A
A

© 2014 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.8, No. 5, 2557-2563 (2014)www.naturalspublishing.com/Journals.asp NS 2 2561

P2 oo dz s Tz om

______11_—— 025 "1'2|(W£.,$L) omes

Paar,2n)

3 T2|(er,em)
- - 0 /ﬂx%xa) aots £
g P2l(me,@o) M2|(me,ws)

Fig. 1: Price, market share, and profit of Firm 2 when choosin®r x. when Firm 1 chooseg under the condition oA = 0.3

That is why the equilibrium is different from that of the users’ privacy concerns. In this case, Firm 2 choosing
previous proposition. The figur&show how Firm 2 can  when Firm 1 chooseg enables Firm 2 to provide its
be worse off choosingy when Firm 1 chooses. when  superior quality service to convenience seekers, compared
A = 047(A <047<A) . Firm 2's choice ofxy is (o thatof Firm 1 (i.e.d> > qi, where the gap betweep
andq; is not too small). Therefore, Firm 2 can charge a
higher price for the firm’s service. Even though the firm
cannot attract privacy seekers, the firm can generate
greater profit from convenience seekers by choosing
instead ofx_. The figure3 shows how the price, market
share, and profit of Firm 2 are affected by Firm 2
Proposition 4. When the gap in the firms’ ability to choosingxy instead of. when Firm 1 chooses_ under
utilize user information is small(> A), and many users the condition oA = 0.6(> A) anda < a < a.

are privacy seekers (i.e., when the portion of conveniencer gposition 5. When the gap in firms’ ability to utilize

seekers is in the range of < o < @ ), the firm with the - sor jnformation is small (i.,ed > A(> 7)), the profit of
superior ability chaoses to demand basp mformatpqq (the firm with the inferior ability at equilibriumx(, xy)
from users to serve both types of users including privacy,,qer congitions when the portion of convenience seekers
seekers and convenience seekers, while the firm with th% in the range off < a < & is greater than that of the firm

!nferior _ability chooses to demand highly prjvate at equilibrium &4, xy) in the absence of privacy seekers
information ) from users only to serve convenience (a=1)

seekers. That isx{, x4) is the unique subgame-perfect A
Nash equilibrium under this condition. Proof. Under the condition oA > A (> A), the profit of

. . Firm 2 at equilibrium X4, x4) when a =1 is
Proof. WhenA > A, a = ac andac < @. In the range T (g x1).a—1 = 2A (17)\)/()\278/\ +16).
ofa <a <a,Firm 1 chooses,_ irrespective of Firm 2's When we comparem (xx1).a—1 With the profit of
decision, and Firm 2's best responsgis Therefore, Firm  Fiym 2 at equilibrium %, x4) where a < a < @,
1's choosingx. and Firm 2's choosingy is the unique r L TE > T _, in the range ofa,
e o T2lwxm)r T210xm) 7 1200 ), a=1 ;

SUbgAame'perfeCt NaSh equﬂlbl’lum Under the Condltlon Ofa <a S a. Here,a >qa.ais denved from the equat|on
A>Aanda <a<a. A B i TBi(x x01) = T8 (x4 ), =1

Under the condition oA > A anda < a < a, Firm 1 We can infer from this proposition that serious user
chooses irrespective of Firm 2's decision to meet many concern about information privacy is not always bad for

dominated by the firm’s choice of . Therefore, unlike
the case in proposition 2, Firm 2 has no incentive to
choosexy when Firm 1 chooseg under the condition of

A <A < A . Hence, both firms choosing results in
equilibrium under this condition.

Pz 05 da ! Tz 00

s 075 T2z, @)

P
L] P2l(z,zs) 05 ot T2l(ws @)

R @szxs)

P2(xy, zz) leszed||  ums

[ 005 ol 045 0z 05 0 0 o1 o5 82 625 o 1] al 0.5 02 025
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Fig. 2: Price, market share, and profit of Firm 2 when choosingr x. when Firm 1 chooseg under the condition ok = 0.47
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Fig. 3: Price, market share, and profit of Firm 2 when choosingr x. when Firm 1 chooseg under the condition oA = 0.6

firms. In the absence of privacy seekets £ 1), both 4 Conclusions
firms choosexy at equilibrium. However, in the presence

of high levels of privacy concern(< o < @) under the

condition ofA > A(> A), Firm 1 chooses, and Firm 2

choosesy at equilibrium. In this case, even though Firm ) ) ) ) )

2 cannot attract privacy seekers, it can charge higheManaging users’ privacy concern is an important issue for
prices to convenience seekers by providing superioicloud service firms. In this study, considering the
service compared to that of Firm 1. This provides Firm 2 heterogeneity of users in their privacy concern, we show
with an opportunity to increase the firm's profit. The how firms should design their cloud service in terms of
figure 4 compares the profit of Firm 2 at equilibriung (  Privacy. We show that firms’ differing strategy in
x1) under the condition ofA = 0.72(> /‘\) and deS|gr)|ng their service in terms'of privacy is requweq
(& < a < @)and that of Firm 2 at equilibriumxg, xu) especially when the portion of_prlvacy sensitive users is
under the condition of = 0.72 anda = 1. The figure not small. We also show that privacy concerns are not just

shows that the profit under conditions of privacy concern@ Parrier to be overcome but could be strategic resources
clearly dominates that without it. for market segmentation if well managed. This fact also

. h h in firms’ abil i implies that privacy issues may be handled to a certain
Proposition 6. When the gap in firms’ ability to utilize  gyiant \ith market mechanisms rather than direct legal
user information is small (i.,ed >A (> A)), the profit of

. ! > “ \=7 . measures originating from the government.
the firm with superior ability at equilibriunx(, xy) in the
presence of the existence of many privacy seekers: (
a <a) is greater than that of the firm at equilibriumy(
Xy) in the absence of privacy seekeos=£ 1).

Proof. WhenA >A(> A) anda = 1, the profit of Firm 1
at equilibrium (X4 ,X4 ) is
nl‘(XH,XH)’a:]_ = 8(1—/\)/ (/\2—8/\ +16)

When we comparegy, x,)a—1 With the profit of
Firm 1 at equilibrium %_, xq) where a < a < @,
THi(xx) + TR ) = TH|(xqxq).a—1 IN the range ofa, The authors are grateful to the anonymous referee for a
a < a <o (here,a< a). a is derived from the equation careful checking of the details and for helpful comments
TR (x x1) = TH) (xq x4 ), 00 =1+ that improved this paper.

However, there are some limitations of our research.
For the tractability of our analytical model, we simplified
the real world and abstracted cloud service system as a
black box. These and other realistic conditions add much
more complexity to firms’ decisions in implementing a
cloud service and handling customer information.
Therefore, further empirical research or practical report
are desired.
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Fig. 4: Price, market share, and profit of Firm 2 at equilibrium wheg 0.72

© 2014 NSP

Natural Sciences Publishing Cor.




Appl. Math. Inf. Sci.8, No. 5, 2557-2563 (2014)www.naturalspublishing.com/Journals.asp

N S =y 2563

References

[1] A. Acquisti, Security of personal information and privacy:
Technological solutions and economic incentives, The
Economics of Information Security, Kluwer, (2004).

[2] Culnan, Mary J, Protecting privacy online: Is self-regulation
working?, Journal of Public Policy & Marketind,9, 20
(2000).

[3] Derlega, Valerian J, Metts Sandra, Petronio Sandra and

Margulis, Stephen T, Self-disclosure, Sage Publications,
Inc., (1993).

[4] Chellappa, Ramnath K and Sin, Raymond G,
Personalization versus privacy: An empirical examination
of the online consumers dilemma, Information Technology
and Managemene, 181 (2005).

[5] Chellappa, Ramnath K and Shivendu Shivendu, An
economic model of privacy: A property rights approach
to regulatory choices for online personalization, Journal of
Management Information Systenil, 193 (2007).

[6] D. Fudenberg and J. Tirole, Game Theory, Cambridge, MA:
MIT Press, (1991).

[7] Payton F. C, Ecommerce: Technologies That Do Steal!,
Decision Line, 13 (2001).

[8] Allard C. R. Riel, Liljander Veronica and Jurriens Petra,
Exploring consumer evaluations of e-services: a portal site,
International Journal of Service Industry Manageméa,
359 (2001).

[9] Rust, Roland T, Zahorik, Anthony J and Keiningham,
Timothy L, Return on quality (ROQ): making service
quality financially accountable, The Journal of Marketing,
59, 58 (1995).

[10] Ruyter Ko de, Wetzels Martin and Kleijnen Mirella,
Customer adoption of e-service: an experimental study,
International Journal of Service Industry Managemég,
184 (2001).

[11] Zeithaml, Valarie A. Berry, Leonard L and Parasuraman A,
The behavioral consequences of service quality, The Journal
of Marketing,60, 31 (1996).

[12] Zeithaml, Valarie A. Rust, Roland T and Lemon, Katherine
N, The customer pyramid: creating and serving profitable
customers, California Management Revid®, 118 (2001).

Eunjin Kim received her
B.S., M.S. and Ph.D degrees
in Management from KAIST.
She is an assistant professor
at  Kyonggi University.
Her current research
interests include economic
analysis of digital content,
information  systems and
effects of the digital divide.

© 2014 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

	Introduction
	The Model
	Analysis and Results
	Conclusions

