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Abstract

The paper analyzes the options open to monopathsfihat sell software or internet
service. We consider two groups of customers wharehdifferent in their reservation
prices. The monopoly in general use price disecration between customers by
producing two versions of the product at differprites where the existing low price
must be zero for the lower quality product (i.eeefversion). The monopoly can sell
advertising space to increase its revenue buloskg customers that are annoyed by
advertising. We show that the monopoly has anntiee to increase its output due to
the network externality. We also find cases whheemaximum profit is consistent
with maximum social welfare. This means that ngegoment regulation is needed.
The model is consistent with the empirical markgtsoftware product and internet
service in the real-world (e.g., Adobe Acrobat).
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Introduction

The software industry has been characterizednraket where two different
products or services are sold at different priceeme firms offer a simple version for
free, while more advanced programs which requirekipa services are sold to
customers who pay a monthly service subscriptien f8ome examples can be given
below:
(1) Email service (e.g., Hotmail and Yahoo) offeze email services with limited
storage ability (2 or 4 mega bites) or limited seattachment. While these services
are offered for free, subscribing and paying a menstiop fee allows customers more
advance email system, etc.
(2) Adobe Acrobat Reader is a simple program teatls a PDF (Portable Document
Format) document. Usually any computer user caesacthe lower quality service
for free (for example reader 6). However, improygdgrams, such as Reader 7, 8
and 9 require a monthly payment. An advanced gwdlebwith instructions is
supplied to holders of licensed-paid programs.relcent versions of this program,
documents can be edited, converted to differenm&ts and are electronically
transferable - enabling easy and convenient onvieing and printing. A variety of
services and prices is required because customersian-homogeneous in their
tastes, needs and characteristics.
(3) Another example is the very popular “Dating'ddiBlind Dates” sites that offer
different services to customers. Usually, the siters on-line registration on the
internet for free, and in turn the agency obtaimfermation like personal names of
customers, their age, profession, hobbies etc.,thed various contact details. In
addition, each member is usually required to fill @ questionnaire about the

characteristic details of the person they woule@ li& meet. A non-member cannot



connect and communicate with anyone. He can leanessage to be called by a
specific member, but he cannot initiate a direchicnication to the member. The
member who pays a monthly fee has, in additiornéorégular service, the ability to

send a message to the site and can receive amnaifon either from non-members
or subscribed members. Non-members can receive agessfrom subscribed

members only, but not from other non-members. Tiasgter was recently discussed
by Bernard and Bruno (2003) who assessed intertest which offer membership

with advanced services and discuss the questiowhether this initiates a more

effective externality effect. They mention for exaimthe “Dating Site” and ask what

should the owner of this site do? Should the ovafier advanced services with more
qualification and various types of membership idesrto promote customers entry
into the site?

In addition to these standard sources of reverngentonopoly receives more
revenue from companies who add links to computesiness home pages where
information is advertised and distributed. Addstgndard information services via
the internet, combined with commercials that featumformation and exposing
(willing and/or unwilling) customers to these conroials may increase revenue.

The information delivery monopoly may consider eliéint kinds of policies to
achieve its goal of profit maximization and we fean what are the social welfare
implications of various possible policies that @bbk practiced by the monopoly. As
we know from earlier literature the positive netiwaxternalities is internalized/
considered by profit maximizing monopoly that ixearaged to expand production
level. This well known phenomena discussed alrégdRohlf (1974). The results of

our paper are that under specific circumstancesibr@poly is able to attain the first



best solution i.e., the social welfare optimumdsentical to the profit maximizing
monopoly solution.

We examine below different policies used by the oparhy.

The first possible policy is to allow any custonb@have access to and use of
information for free, by removing all protectivevitges both from simple and basic
services as well as from the more sophisticatedgaradified services. The source of
income comes only from advertisement. This poliegds to a large number of
customers using the site’s information. These austs are then exposed either
willingly or unwillingly to advertisements sold bthe site owner to companies
charging them payments that are proportional tontmaber of customers who enter
the site and are exposed to the commercial.

The second policy is to differentiate (or evencdminate) between some
customers who receive free basic information amdic® and other customers who
pay a monthly fee for advanced and high-qualitprmfation and service. However,
under this policy, despite discriminating/diffenating prices of services, all
customers who use the site in either level of serare exposed to advertising that
indirectly generates revenue to the site’s owner.

The third policy is to differentiate between freefee for basic service and
membership fee for advanced service, giving oné riiembers the option to avoid
undesirable advertisements.

The fourth policy consists of full-protection ofl dasic or high-quality
services where the site owner charges all custofoerany information or service

used by them, and yet all customers are expostnx tiull array of advertising.



The fifth possible policy of the monopolist isdbarge for all services used by
all customers and to add an additional periodicgddor the convenience of not
being exposed to advertising while using the ses/rovided by the web site.

Path breaking of Conner and Rumelt (1991) addhesguestion as to whether
a software publisher should pursue a strategy fiftvace protection or allow some
pirating by customers (i.e., free use of softwaredpcts). The main benefit of
allowing free use by customers is the advantagmareasing returns to scale. By
having more users (even free users) the benefiegfimacy of who pays for the
service or product increases (with positive netwexkernalities in the use of the
software)! The tradeoff between revenue losses by removiaggtion devices, thus
allowing a free-for-all policy and the revenue drahefit gain as a result of network
externalities is examined.

Shy and Thisse (1999) extend the analysis to palyaituation deriving the
conditions under which the free entry and use @fwswe positively affects both the
producer revenues as well as the social welfareeyTTonclude similarly to Conner
and Rumelt (1991) that returns to scale in the agtvindustry “support” free use of
software. Our main contribution lies in the combmiof price differentiation for
varying service levels with the option of genergtievenues from different sources of
advertising and showing how these combinationsctaffecial welfare.

Several articles analyzed the influences of freerdoadable products from
the internet on the demand for software staff. Biteakthrough paper by Conner and
Rumelt (1991) discusses that free downloads hawectomtradictory effects on the

revenues and profit of software suppliers. On ¢ne hand it leads to a direct

! The concept of network externalities also discussebe eighties papers by Katz and Shapiro (1985,
1986), Farrel and Saloner (1985, 1986).



reduction in sales to potential customers, whiletlo®a other hand it leads to an
indirect increase in sales. This may occur whenenusers of the programs increase
the benefit of other customers. Increasing retumsa scale of this kind may
encourage software suppliers to allow free entiy ase of their services. This issue
also discussed recently by Gayer and Shy (20034)2@00 examine music piracy.
They show that if network externalities exist itvsrthwhile to allow free recording.
The losses due to free use can be compensatey faxibg hardware and transferring
it to the software industry, as well as paymentaed from record companies and the
musicians. Their conclusion regarding avoiding mersbip fee is similar to ours,
however, the whole issue of revenue from advediswhich can compensate for the
loss induced by free use is not discussed by them.

Another aspect is the question of software praiacnd the efficient ways to
avoid illegal use or installation of software. RBetly Chen and Pug (1999), Banerjee
(2003) and Poddar (2003) discussed this issuangttte case where by some cost
the illegal download phenomena should be stopp€dey develop a model where
installation of devices from illegal use reduces ttumber of users thus the social
welfare. Alternatively, the producer may considarappropriate price that increases
the number of legal users resulting higher socialfave. In contrary to their
conclusion, Banerjee (2003) shows that free uskouttenforcement of government
to protect downloading of any kind is even bettent the society’s welfare point of
view.

A different perspective on illegal downloadingiaity is developed by Poddar
(2003). By increasing direct and indirect costdllefal users, illegal activity can be

avoided or at least significantly reduced. Evethd direct cost of illegal use is low,



the indirect cost can be that illegal customerslgstquality software and take a risk
in causing possible damage to their computer operaystem.

The above papers follow much of the literatureardmg illegal copying of
intellectual property, such as documents, artiaeles$ papers from original books and
journals, (see Bensen and Kirby (1989), Leibowit285), Johnson (1985), Johnson
(1985) and Novos and Waldman (1984)).

The main claim derived from these works is thablighers can gain higher
profit by copyright elimination. By allowing frepying from the original publisher,
more profit can be gained. For example, when pdiserimination and libraries or
public institution are charged much higher pricesidfooks and journals compared to
private individuals it might be beneficial for thmiblishers to charge even higher
price from the library in exchange for eliminatitige copy right laws associated with
copying material. Accordingly, the library can aparan entry fee to many more
consumers who benefit from free copying to a great¢éent. The additional revenue
from price discrimination between public and prev@bnsumers may be larger than
the losses acquired from either avoiding the capygimarge or the sale decrease in the
private sector. This kind of price discriminatioatlween different kinds of customer
groups and different levels of quality demandedwadl as different levels of
compulsory advertisement is discussed in our paper.

The structure of the paper is as follows:

The main part of the paper (the model) considersealternative policies of a
monopoly which includes prices for subscribers ammh subscribers as well as
exposure to advertisementsgsnd comparesthe optimal solution of profit

maximization,with the social welfare solutionWVe show severacenarios where the



solution of the monopoly and the social optimumsaneilar. The welfare comparison
and the policy implication are derived in the camthg section.
The Model

The assumptions of the model are as follows:

1. We consider a market with72 consumers who are interested in receiving

some degree of software services supplied by a pwyo The monopoly
supplies two differentinds ofservices: (i) a basic program with low level and
low quality of service and (ii) a more advancedgpam with high-quality
service including many characteristics that areeabs the basic service. An
example can be taken from Acrobat Reader (a basigrgm) vs. Acrobat
Reader and Writer (a more advanced software).

2. The revenue of the monopoly is either from sellsggvices of two different
values or by selling advertisements to firms whe iaterested in this kind of
advertisement that are imposed on the @nsumers who have access to the
site and service supplied by the monopoly, and begxposed willingly or
unwillingly to the commercials.

3. The monopoly may consider five different policieglapt for only one policy
that maximizes profit.

a. To supply and allow free full access to the site &nall services to the

2n customers, while selling the advertising posdibgi to outside
firms and forcing all2; customers tthe view commercials.

b. To allow only basic service for free tmme customers advertised by
the firms, while are chargealmonthly fee for the high-quality services

providedto them The advertising is forced on all customers.



c. To allow basic service for free to customers whefiect pay the price
by being forced to view commercials, while high-lifyaservice
customers can avoid being subjected to commerdmling, but
voluntarily have the option to click on the commercial pagéhey so
wish.

d. To supply only advanced and high-quality serviaetfimse who pay a
periodic fee, but all users are subjected to athnegt

e. To supply only high-quality service to members wiay the fee and
still they have the choice of paying an additional monthby te avoid
the advertising.

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

a. Different wage rates affecting the demand for ddfe qualities of
services. For example, high wage earners despie-duality service
and may desire to avoid advertising because of timee value, which
would not be the case with low-wage earners.

b. More qualified and talented customers can save ynbgeéuying low
service levels from the company.

c. Customers with free time may enjoy advertising.

5. The monopoly offers high-quality service only tostamers who pay a
periodical fee, delivering only the monopoly suppiyo quality levels of
service.

6. The monopolies can attain a high profit level bynbining different pricing

policies for different qualities of servicesd by charging for commercial



posted by companies according to the members amdsttiacture of site’s

users.

7. We will now discuss the five different policies niemed above in assumption

3.

In the model below we discuss the price strateghe software industry when
a monopoly choose either to supply the softwargnamm for free or to charge each
customer membership fee.

The monopoly supplies a program by a site on titermet. There are
heterogeneous customers where type O customersugmort-oriented consumers
benefit a more advanced programadily willing to pay a membership fee for the
services, while type | customers are support indéeet consumersyho have no
benefit from advanced services, but only a regseavice that they receive for free.

Thus, each consumer in the society faces threglplittes and has to choose
one out of the following three alternatives:

1. To sign and pay a membership fee for the service

2. To receive the same service for free

3. Not to use the service at all
g customers from the population use (either for fsredy paying a fee) the services.
The utility of each individual is increased whenrmoustomers use the service.

This phenomenon of increasing returns to scatkemetwork industry is very
common, e.g., exchanging information or files fransoftware is more beneficial as
more customers are involved in the market. Thig@ggh follows Cabral, Salant and
Woroch (1999) who discuss the issue of a monogwy initiates new technology or
promotes an entry of a durable good that may gémeratwork externalities. The

guestion then is what should be the price policgwth a monopoly. The monopoly
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can sell a small quantity at a high price whichlides alongtime or alternatively sell

more units to more customers by charging lowergsriehich increase along time.
Their model concludes that the optimal policy isritially start price with low prices

and by that to generate high benefit for the extitras and its positing effect on the
utility of customers and their own demand. Below eepict conditions where the
other alternative of initial high price is more ptable. These positive externalities
emerge as a result of interaction between custor@erone handthe customers who

benefits advanced service has the following utility

Q+a+p)f(-p Membership customers and possibility of avoiding advertissments

(D) W |@+a+B)f(a) - p-y Membership customers and pay y for possibility of avoiding advertisements
Ug=ql+a)f(q)-p Membership customers
f(a) Free use customers
0 No use customers

wherep is the membership fee determined by the monopalyigtharged from each
customers who is interested in advansetvice. « is the value of the advanced
program service and support of the service measamdaevaluated by customer O.

£ measures the additional utility from commerciaidance, andy is an additional

payment that is charged from a customer who wapntsatoid compulsory
advertisement.

f(g) represents the positive externalities on thatytdf an individual customer who
benefits from the use of other customers, where0 and f = <0.

The monopoly considers two possibilities:
1. To charge a high-fee membership for type O custemer
2. To charge a low-fee membership for all customers.

11



On the other hand, a customer who doesgeita benefit from usinghe

advances service arddill does ordoes not pay a fee towards the service has the

following utility:

+pf(-p Membership customersand possibility of avoiding advertisenents

(2) " @+ B)f(q)— p—w Membership customersand pay i for possibility of avoiding advertisenents
U=4f@-p Membership customers
f(a) Freeusecustomers
0 Nousecustomers

Using equations (1) and (2) we can distinguish betwcustomers of type O

and type | as we define below:

Customers of type O prefer signing up for a mentbpriee instead of free use if:
A+a)f(g)-p2f(@) =>p<af(q);
Customers of type | prefdéree use for basic service, if:

f(@)-p<f(a),

The monopoly gaingither directly from membership fees and/or indirectly
from free users and from selling advertisementsvshon the screen upon entering
the site. The revenue gained by the monopoly fadwertising firms, depends on all
site users both those who pay for the site’s seraitd those who receive it for free.

The more customers exposed to commercials, the mhereadvertising firms pay

money to the monopoly.

We can definghe monopoly profit is:
The monopoly profit depends on members who payaég,, as well as alg

customers wherg>Qn,.

12



¢ is the cost of opening and activating the siteettging the program and other site

costs (total fixed costs that are not affectedhi®yritumber of users or entries into the
site).
c is the constant marginal castsupplying the service for eacmember who

pays the feep, and u is theprotection cost per customer to avoid a use witlzou
payment

The last four terms are,,, o, 7, @nd 7., Where p,. and p,,, are the payments

nm’
charged by the owner of the site (the monopolynfamvertising companies resulting
from members’ viewing of commercials and non-meralvespectively.

7, IS the actual frequency voluntary viewing of adisement by members, ang,

m
is the actual frequency compulsory viewing of moembers or members.
The monopoly may generate two types of discrimomaés follows:

A. Discrimination between quality of service betweesnmbers who pay a fee
and non-members who do not pay a fee.

B. Discrimination between customers with exdpto advertisement exposure:
Members can avoid exposure to advertisements elllgemandatory fee or by
receiving this privilege for free. However, non-neers are subject to “compulsory
exposure”. Members can voluntarily activate adsgertients by opening the

appropriate link and initiating the actual viewig the computer screen af,

frequency. Non-members or members who are reqtir@ay but do not wish to do

so, are exposed to commercial viewingzgt frequency. The latter frequency of
commercial exposure is larger than the former, g,> 7,,. We also definep,,

and p,, as payments charged by the owner of the site iftio@opoly) from

13



advertising companies resulting from members’ vigwvof commercials and non-
members respectively.

The expected relationship between the two paymestsp,, > p,,-
Accordingly, the advertising company is preparedpty the fee per customer
viewing, while the monopoly has the discretion tearge an even higher fee for
commercials viewed by non-members.

Two reasons fothe above expected relationship relatethearesponse of the
site owner and subscribed members are explaintdlaws:

(1) The cost of watching commercials by a member whgs @afee and
whose time value is higher; therefore he will toyavoid commercial
viewings and influences. This means that the efficy of
commercialgssued by thadvertising companiesn the brainwash of
the membeis lower and so they are prepared to paybford casting
them less

(2) The site owner can optionally prevent members froommmercial
viewing, while exposing non-members to more adsengj andto
become more influenced by commercial viewings. @fieiency of
commercials from viewers who spend enough timecbaay specific
products displayed in advertisements leads to therdage of the
companies who benefit from the advertisements aedtlaerefore

prepared to pay more to “brain-wash” non-memberas] we can

conclude it is more likely thgp,, <p,.,

From the monopoly’s general profit function, wancderive several
pricing strategies. The optimal solution from fefit point of view is compared to

the optimal solution from a social welfare perspect

14



As mentioned in the introduction of the paper thenopoly may consider five
possibilities:
(a) Non-protection policy for all users, were a basvge is supplied for free.
(b) Non-protection policy combined with possible menshgr fee, were a basic
service is supplied for free, and advanced sengicipplied for membership
fee.

(c) No-protection policy combined with membership aral advertising option
for a member avoiding advertisements. The monopody consider two
values of membership fee high and low and chodsehigh feé

(d) Protection policy with the possibility of avoidirexposure to advertising. In
this case no service is distributed for free.

(e) Protection policy with the possibility of avoidiraglvertisements. In this case
no service is distributed for free, but the mongpalpplied for extra charge a

compulsory advertismeht

We discuss in this paper only three cases, ())a(d (e), where the profit
maximizing monopoly generates the same solutiorchvig identical to the social
optimum solution.

We investigate the reasons and under what conditibe monopoly solution is

indeed identical to the social optimum.

(b) Non-protection policy combined with possible membership fee.

In this case, the advanced service and high quiaibrmation is protected,
and is thus reserved for members who pay an ertrf@ec However, other customers
can access the basic service for free. All typéscustomers are exposed to

advertisements. Type O customers pay a fee ardl tgpoid payment.

In unpublished paper the authors proves that thle feie is more profitable. The proof can be seohup
request

% In unpublished paper the authors proves that thefée is more profitable. The proof can be sent
upon request
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Therefore, the monopoly can charge a high entrygeér advanced services
derived from the following:
4) A+a)f(@2n)-p= f(27)
Thus, the optimal feq, is:  p® = of (277)
The price at equation (4) is the equilibrium pricE monopoly. At this price
customers of type O are indifferent to paying fdvanced service or receiving free
use of basic service. An infinite price increaseises type O customers to avoid
paying the fee while customers of type | will telodchoose free basic service so the
monopoly also avoids price reduction téecause no entry of customers of type |
occurs while price reduce leads to profit lossesftype O customerthe monopoly
has no incentive to change the price in any dioecti.e., the price is at equilibrium.

(see also figure 1-2).

The monopoly’s profit is:
(5) ﬂ'b = [OCf (277) - C]ﬂ + PomTom 277 - ¢

The type O customer gains the utility, = A+ a) f (27) — p = f (2 ,while
the utility of type | customer i8), = f (257), due to the fact that a type | customer

does not benefit from returns to scale but only from the use of all customers.

The consumers’ surplus is:
(6)  CS”=2:f (21
and social welfareW®, in this case will be a simple summation of alhsemers

surplus and producer profits. Thus:

(7) WP =[of @) -clp+[pmtm + T @1 R7I—0 .
Figure 1 and 2 represent the demand for advanasitesedy all customers

and the profit derived as a function of those wh®full service members.

16



Figure 1

p>of (27)
dm=4n7  O<p<af(2y)
2n p=0

of (21))

n 2n

Figure 1: The demand for advanced service

Figure 2
b b
) S T max
D B
anmfnmn _¢

2p Tl —Cn — ¢ 4
max[0,(pmrm —C)27 —¢] @

b

© af (2n) D

Figure 2: Monopoly profit as a function of membépstee.

ananmﬂ_¢ p>af (2’7)
7’ =3P+ Pt m2n —Cn—¢ 0< p<af(2y)
M ax [0, (P w7 — )27 — 4] p=0
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Figure 2 describes the relationship between madggpofit and the “entrance
fee”. At zero feeadvanced service leads to praféneratedrom advertisement only,

but as price is positive andf (2r increases, profit is boosted to maximum. Above
this price, the profit is again derived only fromivartising.

The reason whyp® is derived by the monopoly in the above case mieis
the social optimum is because of the specific ithgtion of two types of customers.
At p° =of (2) all customers’ surplus from network externaliti@e squeezed from

the consumers of type O by the monopoly. Furtloeenthere is discontinuity in

price distribution, such that an infinite decreas@rice doesn’'t encourage additional
customer of type | to join to the advanced sergiggplied and just reduces the profit
by exactly marginal profit that is equal to the giaal benefit /surplus of customers
of type O. This means that there is no Deadwelgigses as a result of price

reduction.
On the other hand, any infinite increase in prat®ve optimal p® brings all

customers of type O to use only free basic seraimg minimizes monopoly profit
significantly by having profit just from advertisemt fees. This is a stable and an

efficient solution.

(c) No-protection policy combined with membershipfee that covers

advanced serviceand compulsory advertisement

Free entry for basic services are offered, andafamembership fee both
advanced services and the privilege of avoidingegstthements are incurred. In this
case, a type | customer can receive basic serbige,cannot avoid viewing of
advertisements, while a type O customer who paysadwanced services is able to
avoid advertising without paying an additional féEhe latter can view commercials
by choice, i.e., by clicking on the link for entity the advertising site, otherwise he is

able to avoid it.

18



By charging fee only; consumers of type O pay a membership fee, thus the
highest price they are willing to pay is:
8 U+a+p)f(@)-p21(@27) = p°=(a+p)f(27)

The monopoly profit is:
©) 7 =[@+A @)+ putn+ Pt —Ch— ¢

The net utility of type O customers is:
Uo=A+a+p)t(2)-p="1(29),
while customers of type | get a basic service feef their utility isU, where:
U =f2n).
This indicates some utility for every type of custrs, and also that the utility
of type O customer is induced from the serviceafsgther customers.

(10) CSs*=2nf(2n)
while the social welfare is:
1) W =[(a+B)f (20)+ Pl + PonTam —Chr + T (27)27 - ¢

Figure 3

DC

(a+p)f ()

¢ O
n 2n

Figure 3: The demand for advanced service withdwerisement option.
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Figure 4

c

T
ﬂ_c
[(e+ )T (27)+ PuTin + PoriTon —Ch1 — 8
n
[Pt + P —Ch1 — ¢
pc
(a+p)f(2n)

Figure 4: Profit as a function of membership fethwio advertising option.

Figure 3 illustrates the demand for service while monopoly determines the
free basic service forcing customers to view conunaés, but members who pay a fee
can avoid the commercial with no extra charge.

Figure 4 illustrates the trajectory of profit clganas a function of the fee level.
Here only type O customers buy the service whilgtamers of type | use only the

basic service for free.

In this case the monopoly charges a high prig®g,from members eliminating
the use of advanced services from customerspaf ky however, allowing them to
get a basic service for free. By that the monopdiigws customers of type O to gain
maximum benefit from the network externalities sticht the monopoly maximizes
its own profit on one hand, while allowing to extranaximum consumers’ surplus
for those O customers who benefit from the usengf service by all2p customers.
Any increase in the price by the monopoly causesctistomers of type O to prefer

utility of type | customers, thus, a lot of the sdavelfare loss is generated. However,

20



a decrease in the price by infinite small valuestitechange the total number of | or
O customers. There is no switching process fromgeustomer | into O. Thus, the
price reduction doesn’t change the total sociafavel, but just leads to reallocation
between less monopoly profit and more consumerglgs which canceled out each
other. Case c is very similar in the basic polbiéythe monopoly at case b, with one

exception which is the differences in the value &f i.e., the disutility from the
compulsory exposition to advertisement by}l customers.

Therefore the monopoly can charge a higherpgéahanp®, based on the information
of the high level ofg. This information can be revealed by a researchamsumers
preferences and behavior towards advertisemetit.thet monopoly determines such
a high price that distinguish two type of customengmbers who pay and benefit
from the network externalitiesx( ) as well as the benefit from avoiding compulsory
advertisement g ).

(e) Protection policy with the possibility of availing advertisements

The monopoly can avoid entrance from free use rof kind with the

protection cost per member In addition to membership fee, the customer can
eliminate advertisements by paying

In this case all customers (of type O and |) payeanbership fee. All 2 customers
pay a fee in addition tor. Therefore the monopoly can charge the maximuge pr
derived from equations (12) and (13):

(12) A+ p)f(27)-p-y 20

Thus,

(13) p*=A+p)f (@) -y

The profit of the monopoly is now:

21



(14) 7°=[@+ ) f @n) + ptm—u—CRn—¢

The consumers’ surplus is derived from typo O amstoas follows
(15) CS® = aof (27)n
in turn, the social welfare in this case is:

(1) W* = of (27)y +[W+ A) T (21) + prr — = Cl7 = ¢

In this case too, al2y customers (of type O and I) pay the relative low
membership fee and also pay a feeas additional costs of avoiding compulsory
advertisement. The monopoly finds that by exposlhgustomers to advanced
service on one hand , while just earning from afitomers who are willing to be
exposed voluntarily to advertisement , all kindslistortion from compulsory
behavior are eliminated , while the benefit to tih@nopoly like to the society as a
whole from the network externalities is reached.

In contrary to the case where the monopoly foete2; members to be
exposed to a compulsory advertising and reducesdtial welfare of society in order
to increase its own profit . In such a case thewopoly leaves to the economic agents
more degrees of freedom by allowing some custombesdislike significantly from
advertisement (high value gf), to pay for and to benefit from eliminating tkisds
of compulsory advertising which leads to optimatiabwelfare solution that is

determined by the monopoly.
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The results of the three cases can be summarizée ihable below:

Table 1:

cases

No.

Of Consumers'
Custo Surplus
mers

Monopoly Profit Social Welfare

b. Fee for advanced

service, no advertising| 77 2nf (2n) [af (2n) - C]77 +p. 7. 21— | [of @) —clp+ [T+ T (20)]27—¢

protection.

c. Fee for the right of
both advanced service

and advertising | @) | (@ AT @At oG | (AT @A A @I

elimination, no fee for

basic service.

e.No basic service,

extra fee for advertising 27 naf (2n) [@+B)f @)+ porn—r—cPn-¢ | & (%U"’[G—"‘/))f (Zj+ﬁrfm—ﬂ_dz7_¢

elimination.

The conditions are:

2f (2n) - 2u—c
f (2n)

If o, > (a is high) andfgf (217) + pTm < PomTom (B 1S lOW) then

the social planner and the monopoly chose case b.

Pl — Ponlom — 2/”
f (2r7)

-c L
i a,> +B+2 (a is high) andp,z,..< & @)+t < Aufun*C

(B has an intermediate/ a median valtien the social planner and the monopoly
chose case c.

PuTm — PmTom — 2;“ —
f (2n7)

C .

(B has an intermediate/ a median value) then thealsptanner and the monopoly

chose case e.
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Conclusions

In this paper we address the case of a monopdlyeirsoftware market which
offers two levels of software services to distinastomer groups. The revenue of the
monopoly is derived both from selling the produxttie customers as well as from
paid advertisement. The market is also charactéyzeetwork externalities in which
customers utility (and price she is willing to payg¢reases with the number of users
(including free users).

The monopoly faces several policy and pricing amiavhich involve the
combination of price discrimination as well as ilurdary exposure to advertisement.

For each of these options we calculate the levplighte profit and social welfare.
We found that the monopoly profit depends on tliaeeors:

(a) The degree of network externalities. A higher degis incentive for the
monopoly to attract more users by offering free use

(b) The degree of disutility attributed to compulsodvertisement exposure.
A high disutility level may lead the monopoly taneinate a compulsory
advertisement from members (either for free orfé@) and expose more
non-members to compulsory advertisement.

(c) The price paid by marketers for advertisement liestain the site will
affect both the prices charged by the monopoly el & the availability
of the non advertisement option offered to subscrimembers.

Three scenarios are discussed in which the so@amaom solutions are

identical to the monopoly optimal strategy. Thicurs as a result of the monopoly
that internalizes the externalities in its own dem towards more production which

cancel out the common attitude of the monopoly to&aunder-production. This
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happens when increase in the number of customersta@unetwork externality is
compensated by the monopoly tendency to chargeehigitices and reduce
customers.

In those cases no government intervention is reduias the monopoly

strategy is identical to the social welfare optimum
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