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Abstract

The paper analyzes the options open to monopahsfihat sell software or internet service.
We consider customers who have different resemafiwices that are rectangularly
distributed. The monopoly in general undertakesepdiscrimination between customers by
producing two versions of the product, basic arnvhaded, where aero price is charged for
the lower quality product (i.e., the free versionyhe monopoly may also sell advertising
space to increase revesumit may lose thoseustomers that are annoyed by being exposed to
compulsory advertising We analyze the situation where the monopoly hagmeentive to
increase its output due to the network externalitgt allow free of charge basic service.
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Introduction

The microcomputer software industry has been cdteraed in recent years as a
market where two different products or servicessald at different price ranges. Some firms
in this industry even advertise informational saftes programs and site services which are
supplied to some customers for free. More advapoegrams, requiring backup services, are
sold to customers who are charged a monthly sefeee Some examples are given below:
(1) Search engine companies (e.g., Hotmail and ¥pbffer either basic email services with
limited storage ability (between 4 and 6 mega bitgsvery basic anti-virus scanning with
limited access. These services are offered for. fréowever, subscribing and paying a
membership fee allows customers higher storagebddpaas well as advanced anti-virus
scanning including spaprotection, etc.
(2) Another example are the very popular “Datiagd “Blind Dates” sites that offer various
services to customers. Usually, the site offerdirmn registration for free, and in turn the
agency obtains personal information such as theemawh customers, their age, profession,
hobbies, etc., and their various contact detaillsddition, each member is usually required to
fill in a questionnaire about the characteristitads of the person they would like to meet. A
non-member cannot connect and communicate withranyde can leave a message to be
called by a specific member, but he cannot initditect communication with the member.
The member who pays a monthly fee has, in additdhe regular service, the ability to send
a message to the site and can receive any infamatther from non-members or subscribed
members. Non-members can receive messages frorarfgasmembers only, but not from
other non-members. This subject was recently rekedrby Bernard and Bruno (2003).
They looked at internet sites offering membershith\@dvanced services and discussed the
issue of how to create and generate external sfi@cre effectively. They bring “Dating
Site” as an examplegnd discuss the possible policies the site’s owheuld consider: He

can offer advanced services with more options artus types of membership in order to



attract customers to the site. On the other hamsddlear that the number of new customers
willing to join is an increasing function of the mber of customers that have already joined.
Thus we have a difficult and complicated analytigalestion of determining the optimal
procedure, in a way reminiscent of the ancientk@mcand egg dilemma

Another source of revenue generatien from IT companies who add links to
computer business home pages, where informaticadvertised and distributed. Adding
standard information services via the internet, looed with commercials that feature
information and expose willing (and often unwilljngustomers to these commercials may
also yield substantial revenues.

The information delivery monopoly may considerf@liént kinds of policies to
achieve its goal of profit maximization. We focus these possible policies from the
perspective of their social welfare implicationsdasompare the social optimum solution to
that of the profit maximizing monopoly.

We discuss five possible policies available tortienopoly: The first possible policy
is to allow all customers to have access to areldee of all information service, both simple
and advanced. This policy will of course lead targe number of customers using the site’s
information.  These customers are then exposedereithillingly or unwillingly to
advertisements sold by the site owner to other djrmvho pay the site owner fees in
proportion to the number of customers enteringsttes

The second policy is to differentiate (or evercdminate) between customers. Some
receive free basic information and service, whtleecs pay a monthly fee for advanced high-
guality information and service. All customers wine the site in either level of service are
exposed to advertising.

The third policy is to differentiate between aefigasic service and a membership fee

for advanced service, while members can avoid veweunwanted advertisements.



The fourth policy consists of charging for alingees, whether basic or advanced
high-quality, with full compulsory exposure to adv&ng.

The fifth possible policy of the monopoly is toacge for all services used by all
customers and to add an additional periodic chaogéhe convenience of not being exposed
to advertising.

This paper extends some earlier work of the niseti@onner and Rumelt (1991)
address the question as to whether a softwareghaolshould pursue a strategy of software
protection or allow some pirating by customers (ifree use of software products). The main
benefit of allowing free use by customers is theaadage of increasing returns to size. By
having more users (even free users) positive né&twrternalities in the use of the software
are generatet.The tradeoff between revenue losses by removingegtion devices, thus
allowing a free-for-all policy and the revenue abdnefit gain as a result of network
externalities is examined.

The concept of returns to scale in the networkustiy that supports free use of
software is also discussed by Shy and Thisse (189%9e duopoly case. This idea of
increasing returns to scale that could indicateptdg a policy of free entry and use was
recently discussed by Gayer and Shy (2003, 2004) edamined music piracy. They show
that if network externalities exist it is worthwhilto allow free copying/recording.
Compensation for revenue losses from free ridersbma covered by taxing hardware and
transferring the proceeds to the software industng to record companies and musicians.
Their conclusion about optimal membership fee issome respects similar to ours. We
however have incorporated into the analysis theeisdg revenues from advertising that might
compensate for membership fee losses. We also ssdthie social welfare implications for

the society, i.e., the customers and the monopoly.

! The concept of network externalities was also dised in the eighties in a paper by Katz and Sh4pbs5,
1986), and Farrel and Saloner (1985, 1986).



Our paper illustrates the use of various qualitiésservices in combination with
different prices that are charged in two ways. Tit& is that of a direct membership fee
imposed on the user. The second option is to pdiyeictly by being forced to be exposed to
advertising, with the option of paying a fee toueel the degree of forced exposure. The
optimal policy of the monopoly is affected by thargcular circumstances of the following
factors:

(a) The distribution of customers having differegquirements for the site services.
(b) The conditions of increasing returns to sché exist under the network industry
including the positive externalities genedathen customers benefit from other users.

In the next section we develop the model whereliseuss the main five policies used
by the profit-maximizing monopoly and their implians on the social welfare of the society,

i.e., the customers and the monopoly.

The Model
We start with the main assumptions of the modat &ne related to all five cases:

1. Market A contains a given number of customers wigoisterested in receiving some
degree of software services supplied by the moryopdhe monopoly supplies two
different kinds of services: (i) a basic progranthatow quality levels of service and
(i) a more advanced program with high-quality segvlevels, including many
features that are absent in the basic service.

2. The revenue of the monopoly is generated eithen fselling two different levels of
service, or by selling commercials.

3. The monopoly should consider five different polgciand opt for the one that

maximizes profits.



a. To allow free and full access to the site and tawilable services to tHe\”
customers, while selling advertising to outsidemBr and forcing “A”
customers to view commercials.

b. To allow only basic free service to some customa@ds charge them a monthly
fee if they desire to subscribe to the high quadigyvices. Advertising is
forced on all customers.

c. The same as (b) above, except that high qualityomess have the right to
make the advertising optional instead of mandatamy,exchange for an
appropriate fee.

d. To supply only advanced and high-quality servicexchange for a periodic
fee, with all users being subjected to advertising.

e. Same as (d) above, except that customers are peanbit avoid compulsory
advertising in exchange for an additional periddi

4. The heterogeneity of customers can result fromerdfices of socio economic
background such as:

a. Different wage rates (with different time valuesifeat the demand for
different qualities of services. For example, highge earners desire high-

guality service and may desire to avoid advertising

b. Different talents of customer where the more ifjedl and talented customers
can save money by buying low service levels fromdbmpany. As a result of (a) and (b) we
assume that customers have heterogeneous demantibrisn For simplicity we assume the
monopoly faces a uniform rectangular distributidndemand functions, where the highest
reservation price of the first customer who hashigdest utility from the software is A. The
reservation price of the second customer is A4, 8the last customer has reservation price

of 0, thus the size of the customer populationvergby A. For each customewe find 7,



who have a higher reservation price than customeind 7, customers who have a lower
reservation price than customefhereforeA=7, +7, + 1

The heterogeneity of the customers determines tbagegories of customers. The
first group pays for advanced service, and of aaiso reaps external benefits from all other
types of members. The second group consistsasfetiivho get low level service free of
charge. The third and final group is composed ok¢hwho prefer not to use any kind of
service, and their utility from the computer seevis zero. In addition those who use the
service are exposed to advertisements. For tieeusers the advertisements are mandatory,
while for the paying customers the advertisemeatsl®e eliminated either for free or for an
additional charge.

We can summarize the utility of different customerslifferent positions in equation
(1) below where A represents as mentioned abovpdhpelation size (humber of customers).

(A+pB-)g-p Membership customers and possibility of avoiding advertisements
(1) e (A+ S —i)g— p—w Membership customers and pay y for possibility of avoiding advertisements

U, =i(A-i)g-p Member ship customers
q Free use customers
0 No use customers

g represents all the software customers (paying neesnas well as free usersy.
represents the additional benefit from not beingosed to advertisementg. is the
membership fee ang is the fee that members are charged for the ri@ghatbid compulsory
exposure to advertisements.

The monopoly earns revenues from two sources:

(a) Fees from the sale of memberships (ppider each member).
(b) Fees from the sale of advertisements is a funatiothe number of customers who

may be exposed to the adp, is used to represent the price that advertisers are

willing to pay for each paying member who is exmgbse advertisements, anel,, is

used to represent the price that advertisers dliagvio pay for each nonpaying (free

user) customer. Since the paying member’s expdsuadvertising is voluntarily it is
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safe to assume that he will be exposed to fewertlaats his nonpaying counterpart,

whose exposure to ads is mandatory. Thus we caaolutn that p,, and 7, are

significantly different. In addition the fixed cgsbf the site are given by. The
marginal cost of servicing the marginal customet,iand u is defined as the cost of
the software and manpower needed to prevent undzedouse of the site. Based on
the above we can formulate a general profit fumctio

) 7= (P=C= 1)~ b+ PonTreCn + PrnTorn (0 )
where the site is a monopoly who has to deternieeoptimal membership fee, P, and

where p, and p,,, depend on the number of users of the site.
The expected relationship between the two paymsnts, > p,,. The reasons for the

response of the site owner and paying memberssdmlaws:

(1) The cost of exposure to commercials to the payimgnber is presumably
higher than that of the nonpaying member, who veeiag has a higher time
value than that of the nonpaying member. He widréiore try to avoid
unsolicited commercials. Thus advertisers will biéling to pay less per
member in the case of paying members who are mapelbed to view their
advertising.

(2) The site owner can at his option choose not to sxgmaying members to
commercial viewing, while simultaneously exposingnnpaying users to
increased levels of advertising If the viewers bé tcommercials spend
additional time looking at and researching the gpeproducts displayed in
the site’s ads the advertisers would be willingpy more for exposure to

non-member viewers. Thus, we conclude that ikey that p,, <p,,,

This general profit function can be applied to viaeious strategies the monopoly can
choose from. Each strategy determines simultamgadne monopoly profit and the social

welfare (which is assumed to be the sum of conswsugslus and monopoly profits). We
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discuss below the results of five different stregsgand compare their profit and social
welfare.

In the model below we discuss the price strategyhan software industry when a
monopoly can choose either to supply the softwaognam (or information) for free or to
prevent free use.

Assume that the monopoly supplies a program snwebsite Customers are
heterogeneous, where type O customers are suppentexrl consumers who prefer a more
advanced program, and are willing to pay a memigersde for these services. Type |
customers are support independent consumers wieorftameed for or benefit from advanced
services, and thus prefer the standard free service

Thus, each consumer in the society faces threenalives, and must choose one out
of the following three options:

1. To sign up and pay a membership fee for the advhservice

2. To receive a basic service for free

3. Not to use the service at all
g customers from the population use (either for fvedy paying a fee) the services. The
utility of each individual increaseshen more customers use the service.

This phenomenon of increasing returns to scaleéhen network industry is very
common, e.g., exchanging information or files isrenbeneficial as more customers are
involved in the market. This approach follows Cab&alant and Woroch (1999) who discuss
the issue of monopoly that initiates new technologypromotes the entry of a durable good
that may generate network externalities. The goess what should be the pricing policy of
such a monopoly? He can adopt a strategy of eltiméting sales and introducing a small
original output at a very high price and over tiraduce prices, or alternatively he can adopt a

strategy of selling more units to more customersnityally charging a relatively low price



and then increase prices over time. According & tnodel they conclude that the optimal
policy is to start initially with a low price freghich the benefit of externalities is generated.
From the monopoly’s general profit function, we charive several pricing strategies.
The optimal solution from the profit point of viegscompared to the optimal solution from a
social welfare perspective. The following threeexaallow free entry for basic services, yet

they differ with regard to receiving advanced sezsi

Case A - Free use of Basic Service Only withoubtction Policy

In this case no protection policy exists and drdgic service is supplied for free. The
user is obligated be exposed to advertising, withitbe choice of paying a fee to avoid
compulsory advertisements. In this case the yitliteach customeris Ui = g.

Thus,

The monopoly profit is

(3) r® = pnmrnmA_ ¢

The consumers’ surpluses are distributed uniforasiyfollows: (i) The surplus of the
first customer with the highest reservation priseA (ii) the second customer is A-1, and

(i) the last customer’s consumer surplus is zero.

Therefore the summation of consumers’ surpluses is:
A

(4)CS*=3'CS =q-q=A’
i=1

and the social welfard/ is as follows:

GYW? =A*+p. 7. A—¢
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Case B — Non-protection Policy

We discuss the case of non-protection policy wikle tpossibility of buying
membership for advanced service or receiving basiwice for free but with compulsory
exposure to advertising.

The basic service is distributed free, but a mestbprfee ofp is imposed on those
customers who prefer the advanced service. Thelegtions the monopoly has to consider
based on the reservation price distribution areatusthe optimal fee fqg and consequently,
how many of the loyal customers pay the fee pf and how many of the customers only get
the free basic service (i.eA-() customers).

Customers who are willing to pay for advanced service aresthfor whom the net
utility (utility-membership fee) is larger than thélity g from the basic service, i.e., those for

whom the condition below exists pay the fAe-i)g—p>q .
Since all customer& get some kind of serviag=A, equilibriump(i) is as follows:

(6) p(i)=(A-i-DA
From (6) and (2) we get the profit function
@) z@)=[(A-i-DA-c] +p,, z, A- ¢
where the optimal number of customers is derivetbking the profit derivative with respect
to i:

or(i)

(8) T=A2—2Ai—A—c:o
|

Thus we get the optimal that maximizes profit as follows:

9 I’ :é_l_i ZE(A—l—Ej

and the value ofi* indeed maximizes profit as the second order cmmdiholds: i.e.,

2
0 _ 2m<o
o°i
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Formally, we can distinguish betwedi) the customers who benefit from the

advanced servickor free; and (ii) the customers who benefit from the basovicefor free,

as follows:
. . A 1 c
membershigustomers i ——
" A PRPRPYY
freeof chargecutomers |ie (£‘+E_i, A
2 2 2A

We can use the optimal paying customiéref (9) in order to determine in  case B

the optimal price,p®, and the profit,z°, as follows

(10) p° =%(A2 ~ A+c)

N b _ A cY
(10) = =2 A—l—z + Pl A— @

The optimal policy is to star initially with a lowripe from which the benefit of

externalities is generated.
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Using equations (8) - (10") we can draw severatkmmons that are also shown in the

figures:

l. For i=0 where no fee is paid by any customer, profinsde only from
advertisements.

1. If A-1 customers are members, i.e., the fee for eastomer is zero, then
the monopoly loses from the supply of advancediserBecause thess
value isC(A-1), the monopoly will not supply advanced sesvét all.

[I. The optimal number of paying customers is definite§s than one half of

the potential customer &t

(A-2)A

(A-3)A

2A
Db

12 A-3 A-2 A-1

Figure 1: The quantity demand for advarsesvice consumers.
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|
|
|
(A-2+ pur)A-C—p !
|
P A= :
|
|
|
. I
l I
i
., A _1_ ¢ A z
Y 2
(Putomn—A-OA-¢

«— q, —»

Figure 2: The profit of the monopoly as a functarthe number of membership customers,

n() pnmrnmA_¢ if i=0
T\l)=
(A2 A—Q)i—AZ+p. 7. Amp?—c—¢ if 1<i<A

The Social Welfare
ZU +; .Z‘[ A—i)A- p]+( A—i )A

(11) Q(A 1__)( . _%j+':[A+l+ j

oriented indepandent
2
W= 2 ar1- S Ac1-C |+ Al s 1+ S e A Ac1-C) 4z A—g=
8 A A) 2 A) 4 A
oriented indepandent 2P

(12) = A(A—l—ﬁj[:sA—l—Ej +§[A+ 1+£j  Punf A= =
8 A A) 2 A

2
:A é_i +§+E +pnmrnmA_¢
2 2 2A 4 A
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Case C — Free Use of Basic Service with Compulsdfyposure to

Advertisements (Non-protection Policy)

In case C the monopoly allows free use of basiis®combined with compulsory
exposure to advertisements, with the possibilitpafing for advanced service where
exposure to advertisements is voluntarily (i.erehie no extra charge for eliminating
unwanted advertisements). Omycustomers with high reservation price pay the high
membership fee, while the rest of the customeregfitenrom the basic service free of charge.

Two prices for membership can be derived:

High-fee equilibrium
1. High-price equilibrium of membership - the highest pricey, that can be charged by
the monopoly is derived as follows:
The customer buys membership if ({RA+-1)g—p=>q,
thus thep(i) at equilibrium is:
(13) p(i)=(A+p-i-1)
From (13) and (2) we find the profit
(14) () =[(A+ B~ ~DA—Ci+ po Ty + P (A=1) 8

This function is maximized by

(i)

e

= A’ + SA-2AI -~ A—C+ P, T — PonTrm =0

which determines the optimal number of customirs,

(16) it = Al C /BA+mem ~ PomTrm 1[A—1—£+ ﬂA+ PmTm _pnmrnmj

= 4+ = —
2 2 2A 2A 2 A A

and the value of indeed maximizes profit since the second ordeditiom holds:

or?
o’

i.e., =-2A<0

The number of loyal paying customers and thersstooder condition depends on

the advertisement aversion of customers and foymall
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PA+p.T, 3pnmfnm
<

When the population siz#, is very large then the number of paying cust@mer
approaches A/2. The distribution of paying dneke customers is given as follows:

: A - :
i e (l§_1_£+,3 = P p”mr”m) member ship customers
2 2 2A 2A
i e (ﬁ‘+l_i+ PAT PTon = PomT o ,A) free of chargecustomers
2 2 2A 2A

cLH

From (13), (14) and (16) we get the optimal memitiprprice, p*" , and the profit

7" in (17) and (17)

(17) pH = %[AZ F(B=D)A+CH ool — PorTn]

2
A C  PunTrm— PmT
17’ caH _ 7% A+ f-1-—2— nm® nm m-”m + A—
( ) 7 4( /B A A ) PrmTom ¢

Low-fee equilibrium
2. Low-price equilibrium of membership - the lowest price is charged such thiat A | i.e.,

all customers get advanced service for free. Timesmonopoly charges the following
price: (A+f—-i)g—p=>q or,
(18) p*" = (B-DA
and the profitz®*" is
(19) 7% =[(B-DA-c+ p, 7, ]A- ¢
The comparison of (17°) and (19) leads ®ithmediate conclusion that possibility

C1 always dominates C2, thus the monopoly chalgekigh equilibrium price.
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The Social Welfare
-The social welfare in High-fee
The social welfare of the market is a simple sunwnadf the consumers’ surplus and the
monopoly profits. The consumers’ surplus is the mation of @ members and.{
consumers who benefit only from the free servidée definei” =z
i A i
CS™ = YU, +d U, =Y [(A-i)A-p*|+(A-i")A=
(20) i=1 i=i* i=1
= 2[R+ (B-DA-1-c- 2 (ot~ o) ] A

thus, the social welfare is:

2
WclH :é(A_i_IB_l_%_pannmA_\memj +pnmrnmA_¢+

(21)
2 [A + (B-DA-1 2 (P~ P+ A

-The social welfarein Low-fee

Using the same definition of social welfare ashia high fee we get the consumers’

surplus and the social welfare as follows:

i 2
(22) Cs?t =Y [(A+p-ii* - pt]- A° +A7_L2*
i=1
and
A A

W =[(B-DA-ct pyr,|A-g+ A+ =T

17



Case D - Full protection against free use with mandatory exposure to

advertisement when a monopoly allows only advanced paid service

We discuss two possible kinds of fees: (i) higa-fequilibrium, and (ii) low-fee
equilibrium. Only customers with a reservationcpriabove the fee registers as a paying
member. Thus the monopoly should consider a reghafith few members, or reduce the fee

in order to encourage the entry of more paying mesiti_et us discuss both equilibrium fees:

High-fee equilibrium
Only members with high reservation price (with highanefit from the advanced
service) “enter the club” and are exposed to coswy/mandatory advertisement. The

monopoly can charge a fee from a customer onlfA+i)g— p> , tBus the equilibrium

price withi members is determined as:

(24) p(i) = (A=)

By applying equation (2) of the profit functionttuis case we then get:
25) 7)) =[(A=i)i—c— )i + poTori — &

In order to maximize profit we have to find thetiogal number of membei, by

deriving the first and second order conditionsn@ximization:

(26) a%f”=2N—aZ—c—u+pnmrnm=0

2
o oA-6

(26") 7%

18



If we define the valuep, . r,,—C—x=k> Pwe can find the optimal number of
customersj’, as a function of parameter A (number of potemtistomers) ankt

. A+JAZ+3k A JAZ+3k
(27) i =#:—+—

3 3

From (27) we find that just one positive solutisrreélevant (as the otherasegative
value). Moreover, we can see that for any positaleek, the actual membership number
exceeds two third of the potential memBeaind the number increases witlandk.

Formally, we can distinguish between members amdmembers as follows:

A++ A% +3k

e #) member ship customers

i (2A—\/A2 + 3k
3 ]

[ A) free of chargecustomers

From (24), (25) and (27) we can find that (28) &8 gives the optimal membership fee

and profit in this case as follows:
(28) p™" = é(AZ + AV AZ + 3k -3k)

and

N an (AT vk ArVAZ T3] 3kA
(28) »°" = > ¢

Low-fee equilibrium

The low fee equilibrium is for the case whéreA-1, however not all customers are
willing to pay a positive fee, and hence not alitomers participate (except farl).. Only if
the fee charged is zero will all customers getatieanced service. Again, the customer pays

the fee only if (29) holds:

19



(29) (A-i)g-p=0

Thus, the low-fee equilibrium is:
(30) p**"=A

and the profit is

(30’) ﬂ'dZYL :(A+pnmrnm _C_/J)(A_l)_¢

The Social Welfare
-The social welfare in high-fee
The social welfare is the summation of consumsasiples ol members, while the

otherl;.; customers’ utility is zero. Thus,

i 2
(31) Cs™" = Y [(A-i)i" - pH]= ATVA +K ”5A4+3k(13A2 —9A-5AVA? + 3k + 2k)
i=1

and the social welfare is:

_ A+ A% +3k

KA
i )

(32) WILH — CgULH | dLH (4A2+6k—3A _1_8_¢

- The social welfarein low-fee

In the case of A-1, customers pay the low fee aed tonsumer surplus is:

(33) Cs*t =2[(A—i)i* —p2t]= A(A_l)(g_ j

the social welfare is:

2
(34) Wt =CS®t 4+ 72t = (A—1)(A7+pnmrnm —c—y] —¢

20
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A" 4 i ™ optimum
4

%(A2+Am,k) e

(A-2)2 [

d
A-1 D
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Relevant Range
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Figure 3: The quantity of advanced services dentnde
2
n i=—=A
4 3 dLH
\ ﬂ.max
|
i d2.L
: I Y/
! .
]
o
® I :
L
I
L
1
L
2 [
1 1—A Z—A A + A° + 3k A1
3 3 3

«— In —»
Figure 4: The profit of the monopoly as a functairthe number of paying customers,
Y if i=0
') =3 ., .3 : . :
A—i"+(pTam—C—)i—¢ If 1<i<A

The demand for advanced service in the case lgbifodection that prevents free use is
introduced in Figure 3. Two different fees aregiole for the same quantity demanded, and,

of coursethe higher fee that leads to greater psofiill be preferred by the monopoly.
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The positive slope of the demand curve is in drege between zero and one half of
the customer{g} However, the monopoly prefers the equilibriumhagher quantity, i.e.,
. A
i>—.
2
Figure 4 illustrates the monopoly profit with respto the high and low fees. Profit
maximization holds at the high fee. While the firafnction rises at an increasing rate to the

point wherei ZEA' it further continues to increase but at a dinkimg rate to the optimal

equilibrium fee.

Case E - Full protection with the possibility of eliminating compulsory

exposure to advertisement.

In this case we change the scenario of case D lbwial involuntary exposure to

advertisement foyy . Two possible fees are again available:

High-fee equilibrium
Again only i customers join the advanced service, while alleptbustomers are
prevented from accessing the service. The monopaly charge the fee, only from

customers for whom the following condition holdA+ g —i)g— p—w =0 , thus, the fee

as a function of is (35):
(35) p()=(A+p-i)i-y

Using (35) in equation (2) leads to the followinganprofit function of the monopoly:

7(i)=[(A+B-i) -y —c—uli+(prn+y)i-¢=

(36) =[(A+p-i)i-c—ul+p,ri-0
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The optimal number of paying custoraean be derived from the first and second

order conditions for maximization:

(37)aﬁTi(l):ZAi+2,Bi—3i2—c—,u+pmrm=O
. Oor? .
(37) 7% =2(A+ p)—-6i
|

We use the notatiop, 7, —c—u=f > @here 04k (kin case d is larger thdras

Prmlm < pannm)

The optimal number of paying membeérss given by (38):

(38) i - A+ B ++J(A+ B)? +3f _ A+,6’+1/(A+/3)2+3f
3 3

3

and from the two solutions, only the one which ag®sitive value ofisrelevant, such that

formally we can get the following results:

A+ B ++(A+ B)* +3f )

3

2A— B —/(A+ B)? +3f A
3 :

membershigustomers i e (1,

freeof chargecutomers i e (

From (35) and (38) we get the optimal fee and Bofi

(39) p*" :é[(A+ﬂ)2+(A+,6’)\/(A+,6’)2+3f - f]—y/

(39) 24 [2(A+ﬂ)2+6f](A+ﬂ+1/(A+ﬂ)2+3f )+3f(A+,[)’)
_ - _

¢
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Low-fee equilibrium
In this low fee equilibrium only’ = A customers are registered as members. Thus the

highest price the monopoly can charge is:

(40) P = pA-y

and the maximum profit is:

(41) 7 =[pA+f]A—¢

The Social Welfare
- The social welfarein High-fee
The consumer surplus is derived only fra@dnmembers, whildi.; non-members do

not derive any benefit from any of the site’s seevi Thus the consumer surplus is:

cse = Y [(A+ g—i)i" - p —y |-

(42 i=1
_ A+ﬂ+\/(:4+ B +3f {2(A+,B)—3](A+ﬂ+~/(A+ p)?+3f )+9f}

And the summation of CS and the monopoly profitespnt the social welfaréy, as
follows:

WA =CSH" 4+ 2% =
@3 A ,B+\/(5A;13)2+3f A+ AlAA+H -1+ (A7 -3 [2(A+m—sl+21f}+“3”5§””—¢

- The Social Welfare in Low-fee
In the case of a low membership fee the consummiglus increases as more

customers join the advanced service. Therefoeegoimsumers’ surplus is:
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(44) CS*2t = i[(A+ﬂ—i)i* _pe2t —w]=%—%

and the social welfare is:

3 2
(45) Wt = [BA+ f]A—¢+A7—A7

From the point of view of the monopoly more praditmade by charging the high fee,

thuse;, is the preferred choice.

Table 1 below summarizes the different cases déscligbove:

Table 1

No. Of

cases Customers Consumers' Surplus Monopoly Profit Social Welfare
a. No service fee, no 2 _ 2
advertising protection. 0 A Poonlom A= A Pl amA— @
b. Fee for advanced \ \ \ 2 2
- T 1 c Alp & a-1-S A A+1:+ S| A c Al(A ¢ 5 2c
service, no advertising 7(A—1—7J s( %) A2 A) = A-1-—| +pynTmA—¢ S35 2] t5t 5 | PeTmA— @
protection. 2 A e i 4 A i m 2|12 2a) "2 A

cl. High fee for both

advanced service and gzimf ﬂ-\fu,{,rm,;,,,j AR ypIALc 2 o R%)]Jr R A[A+/3—1— © Pualan Pufn ]z+ A %[m ﬁ—lfﬁA,pnmrm;pmrm )zﬂamrmAfW
advertising protection, nq A A oo 4 A A Pomfon
fee basic servic.
c2.low fee for both
advanced service and s A _ _ _ . A
advertising protection, nd A A+o—5 [(B-DA-c+purn]A-¢ (B-DA-ctprnla-g+A t T
fee basic service.

dI. No basic service, no
advertising protection, A VA +3k AR & = (2A2 +8kXA+ VA4 3k )+ 3KA A+VAP 3K, kA
high fee for advance 3 54 ha-on-sa/A 3k 27 4 18 (an +6k‘3A)_E
service.

d2. No basic service, no A2
advertising protection, A

low fee for advance A-l A(A-1 E’l (A+ anrnm_c_tu)(A_l)_¢ (A71 7+pnmfnm7c7ﬂ 7¢
service

el.No basic service,
extra fee for advertising | A:2,JAA=31 ot g 61 | g+ JtAr 7 +3t 31 (At 5) [2(a+ )7 61 |A+ g (AT Ay 43T )31 (A+ )
protection, high price. z 7
e2.No basic service, A A2 A A2

extra fee for advertising A RN [pa+flA-g A+ flA-g+— -
protection, low price. 2 2 2 2

+§[AZ H(B-DA-1=C 2 (P o Putm) |+ A

A
2

é A-}lulmh " W Ty e JRELITCST NP |
& I I+ [

21t o
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Maximization Profit
Using Table 1 above we find that if no protectpmiicy is adopted by the monopoly,
then neither policy b nor policy c1 are relevant™ > 7" if the following condition exists:
(B+DA+ Pyl > Ponlom

or,
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PrmPom ~ PmTm
> -1.
P A

At value g, the monopoly is indifferent between the two pelcwhere

PrimTom ~ PmTm
! A

If the protection policy is applied by the monopolyreventing free use of basic

service, either policy d1 or el are relevant. Hisient condition forz® > 7™ is:

2D+ B + 3Py > 30l

or

ﬁ > \/A2 + PomTom — PmTm — A.

Again, we can assign the valys where the monopoly is indifferent between

requiring and not requiring mandatory advertisemenheres, E\/A2 + PomTrm = Pmlm — A
The next question is whether protection of the fsdm free users of any kind is
preferable to allowing free use of basic servithis can be done by isolating the effect of
advertising exposure. In the case wi(ﬁre O) , 1.e., consumers are exposed to mandatory
advertisements, the profits of cases b (free use)a (full protection) are considered.
The comparison of profits is not an easy tasid require using the Solver found in
Excel.

From the results we find that for positive valuéshe parameters in parentheses
(A.c, u, p,,7.m), Profit maximization is achieved at, i.e., free use of the basic service.

However, if we compare between case el (where doie@oluntary exposure to

advertisements is charged) and case cl we find furapositive values of parameters
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(A B.C 1, ponTom, ) More profit is gained in case e}, than in applying the full-
protection policy.

The next comparison is between free use of baswice (case b) with full protection,
and a charge for avoiding compulsory advertisemefihere are cases wheré > 7° and
there are other cases where the opposite holdsg the Solver we find that if

(B+DA+ P T > PonTon thenz®™ >z > 7% A B, monopoly is indifferent between

el b
T >,

The last comparison is between cases d1 andeH ({Be of basic service). In some

1

casest® > 7. In other cases the opposite holds.

Again, by using the Solver we find that i{f+1)A+ p.7 < PnTom, then

z° > 7% > 7% holds.

At g, the monopoly is indifferent between cases cl dndThe above results can be
summarized and demonstrated in Figure 1.
Figure 1
2>z > 2> 7% 2> a%> %>t 2> a%s s " %> %> 2% > g™ 7> 7% > 1 > g™

| |
| | : >

1 Ba B By Ps

A

Y

Free Use — Case B
Free Use — Case C1

From the figure above we can conclude the following
When the users of the site benefit from extenesliiof returns to scale and the
customers exhibit diminishing reservations priaeghe form of a rectangularly uniformed
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distribution, then the optimal policy consistsaffering the customers the basic service for

free.

Conclusions

This paper discusses the monopoly’s optimal styateghe special case of a network
market. The uniqueness of this market is thattpesnetwork externalities exist, a factor that
encourages the monopoly to increase its customs®. bahis goal can be accomplished by
implementing two different policies: (i) to allowele use of the basic service that increases the
number of customers (members and non members){igtd implement a full-protection
policy against the entrance of free users, in coatimn with a low-membership fee thereby
enabling more customers to use advanced serviagghermore, in the case of free use of the
basic service the monopoly may consider imposingdtitional fee on members for the right
to avoid compulsory exposure to advertising. As barexpected, a high level of disutility
from compulsory advertising encourages the monopolgharge a fee from members for
their right to view only voluntary advertisements. the case where the full-protection policy
is preferred by the monopoly, the policy towardspalsory or voluntary advertisements is
ambiguous. However, when the disutility from conspuy advertisements of the members is
high, the monopoly prefers to eliminate the comprylsadvertisements. In any event, the
optimal pricing for the advanced service in thd-fubtection case is that of high fees, such
that fewer members patrticipate in using the pretkeidvanced service.

An important conclusion of our paper is that frese of basic service that increases the
number of customers is preferable to full-protattpmlicy because the heterogeneity of the
customers and the high bengfif members from the network externalities makesptimal
to attract some free users. As a result of attrgdhese free customers, the monopoly can
charge much higher fedrom members of the advanced service that compendar the

reduction of revenues from the nonpaying customensaddition, further revenues can be
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generated from the higher advertising fees thatbeanharged as more nonpaying customers
are exposed to commercials. This policy is evemenpoofitable in the case where members
are exposed to mandatory advertisements and tleuseady to pay a very high fee for a
membership that exposes them only to voluntary rdideenents.

The social optimum policy of course differs fromathof the monopoly. Social
welfare requires a low membership fee that attrax@sy more possible members.

Another interesting conclusion that we demonstiateelated to the shape of the
demand curves. In the case of free use of baswcee the demand for membership is
affected negatively by the membership fee. Howewethe case of full-protection policy,
due to returns to scale and positive externalitiesfind a backward bending demand curve.
Where there is an initial small number of membars,increase in the fee will lead to an
increase in consumer surplus. Customers are piepargpay more for the service, and
therefore the shape of demand curve shows a pesihationship between the fee charged
and the number of customers.

Another interesting aspect of our analysis are gberces of the monopoly profits. The
monopoly generates income from membership fees fameh selling commercials to
advertisers who pay a fee proportional to the nunolbgeople exposed to the commercial.
These two sources depend on several factors sutie @aopulation size and its homogeneity,
the disutility from compulsory exposure to advernis the price of each ad, the fee for basic
service, etc. By examining all cases/policies wentbthat as the population increases, the
revenues from membership fees increase relativéhéorevenues from advertisements.
Furthermore, as the disutility from compulsory espp@ to advertising is rises, relatively
more revenues are generated from membership feeksfidally, whenever a higher price for
advertising can be charged, the relative sharewdnue from advertising increases. This last
conclusion, which differs from other research, ésived from our analysis showing that the

monopoly would choose the strategy of offering fb@sic service to take advantage of the
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network externality, rather than adopting a polafyfull protection. Instead of preventing

access to the less enthusiastic potential custorttegsmonopoly can differentiate between
customers groups and charge a positive fee forrmdwehservice while allowing free use of
basic service, a policy which would yield benefdsall customers as well as to the monopoly

and to the advertising companies.
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