N >, == D )
B & 2 i < 5

R ITEP

mo

RE R ERTARSESRRCZ LAY
A Study of Using Digital'Rights Management to

Differentiate Information Goods



R EEAEFERTAFELARIEC LAY

A Study of Using Digital Rights Management to Differentiate
Information Goods

Student: Yao-Chin Hsu

N
e
&

p B

hhEFE R

2
_7}
"

Advisor: Chi-Chun Lo

~:
s

A Thesis
Submitted to Institute of Information Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Master of Business Administration
n
Information Management
June 2006
Hsinchu, Taiwan, the Republic of China



FI* TR EHTAT SLEFRC L4777
/{jv‘m -} LY ¥4

ENNCANC - TN 4p Wy RARE XfF
Rz il ~ B33 BT AT

B2
i FEMARER

( Digital Rights Management, DRM ) & - #& % k3741
W AT R BN H s Biel B )T AR B AR R gl e
e 0 A

ool PR E

e fh2 5 (flexibility) o @ B 4760
LR

Apple’s iTune Store *7TPE§ 5 # 7 N e pE
i EHMPTTRS TAR X
BALT g K

ﬂ 'T;.’:.x im '%. I.E].__

>

?l}tﬂ;mﬂ\ #EP\—:'L’F’E\—”7 -,

;EIT
FAAFNLF AR AT - Tl AP ) R
kS B TR DT RE s MR ¢ i S e s s o
AT EF Si- 2§ 2 ic3] (Uniform Pricing:Model ) » #%

- 1 W R A
( Two-market-segmentation Based Model ) ; o #&E H EF P 7 &7 R it
SF Flfl— it ’}'3—-_‘{' ’L"'

it 2 e
T [ ey il & (permeability ) 2
L_’;"‘TIJ oo

CFER VLGB KL S

MaEs i TEMARE R TAF S - EE - L1



A Study of Using Digital Rights Management to Differentiate

Information Goods

Student: Yao-Chin Hsu Advisor: Dr. Chi-Chun Lo

Institute of Information Management

National Chiao Tung University

Abstract

The Digital Rights Management (DRM) technology used to restrict the access to the
software, music, or other digital content, (For example, the music purchased from
Apple’s iTunes Store, have somie DRMischemes.built in to limit the number of
devices they may be played on.") brings the‘information goods with an extra attribute
which could make the differénce ~to" consumers: Such an attribute was called
“flexibility”. Intuitively, we may think ‘the higher flexibility, the higher price that a
consumer prefers to pay. We suggest that the firm could use flexibility to differentiate
for more profit. In this paper, we adapted the original model with a price to a
corresponding  flexibility  for the  differentiation  pricing version, a
two-market-segmentation based model. There are two pairs of pricing strategies in the
new model, and then the result is that the firm can make more profit from

differentiating in a monopoly market and a specific range of permeability.

Keywords: DRM, information good, flexibility, differentiate
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Chapter 1 Introduction

1.1 Background and Motivation

In recent years, the record industry has always claimed their profit declining was due
to file sharing'. According to the RIAA’s 2005 Yearend Market Report on U.S.
Recorded Music Shipments [Al] total retail units shipped is -7.0% changed from
2000 to 2001, -7.8% changed from 2001 to 2002, -2.6% changed from 2002 to 2003,
4.4% changed from 2003 to 2004 and -7.6% changed from 2004 to 2005. However,
even they took action to against illegal file sharing service, the result seems
insignificant. Felix Oberholzer and Koleman Strumpf find that the file sharing is not
statistically significant enough®to the declining record sales. They claimed that
perhaps albums are broadly exposed dueto file sharing. Although file sharing indeed
affects consumers’ willingness to"pay. for albums; there are more potential customers
being announced [5]. There might be so many reasons to cause the record sales
decline, to find them out will be difficult but clearly the ultimate goal for the record

industry will be making more money.

'These quotes are summarized from RIAA’s 2001 year-end shipment:
WASHINGTON—The Recording Industry Association of America (RIAA)
announced today that the number of units shipped domestically from record
companies to retail outlets and special markets (music clubs and mail order)

fell 10.3 percent in 2001.



Specifically, total U.S. shipments dropped from 1.08 billion units shipped in
2000 to 968.58 million in 2001—a 10.3 percent decrease. The dollar value of
all music product shipments decreased from $14.3 billion in 2000 to $13.7
billion in 2001—a 4.1 percent decrease, according to figures released today by

the RIAA.

“This past year was a difficult year in the recording industry, and there is no
simple explanation for the decrease in sales. The economy was slow and 9/11
interrupted the fourth quarter plans, but, a large factor contributing to the
decrease in overall shipments last year is online piracy and CD-burning,” said
Hilary Rosen, President and CEO of the RIAA. “When 23 percent of surveyed
music consumers say they are«fiot” buying more music because they are
downloading or copying their music for. free; we cannot ignore the impact on

the marketplace.”

1.2 Research Goal

The emergence of selling music in digital way is inevitable [4]. The obvious problem
of selling information goods is homogeneity although it could be also found in the old
fashion CDs. For example, the difference between buying a song from the online
music store and downloading unlicensed version would probably be insignificant
since the digital content can be perfectly duplicated. However, the emergence
technology, DRM, is used to enforce pre-defined policies controlling access to
software, music, movies, or other digital data [12]. People who get the digital content
protected by DRM couldn’t access it without being licensed. In other words, high

flexibility could make customers feel the goods more valuable. Carl Shapiro and Hal



R. Varian said in the book, “Price information according to its value, not its cost.” [7]
The production of an information good involves high fixed cost but low marginal cost.
Hence, the firm should price it according to consumer value, not according to its cost.
Moreover, people have different values for a piece of information individually. In this
paper, I will differentiate in the monopoly market and prove that it’s better than single

price to a corresponding flexibility. Finally, further analyses will be done.

1.3 Chapter Review

After the introduction, some related keywords are explained, like DRM, versioning,
and price discrimination in chapter 2. These terms are related with this paper, and the
empirical evidence is also mentioned in chapter 2:.In the first section of chapter 3, the
uniform pricing model proposed by. Dirk Bergeman,-et al. 2005 is introduced briefly.
In the next section, our extended version-from-the original one, differentiation pricing
model is introduced. The result is analyzed. in-¢hapter 4. Finally, conclusion is drawn

in chapter 5.



Chapter 2 Related Literature

2.1 Digital Rights Management

Digital Rights Management poses one of the greatest challenges for content
communities in this digital age. Traditional rights management of physical materials
benefited from the materials' physicality as this provided some barrier to unauthorized
exploitation of content. However, today we already see serious breaches of copyright

law because of the ease with which digital files can be copied and transmitted.

Previously, Digital Rights Management (DRM) focused on security and encryption as
a means of solving the issue of uhauthorized copying, which is, locks the content and
limits its distribution to only those who pay. This was the first-generation of DRM,

and it represented a substantial narrowing of'the real and broader capabilities of DRM.

Content

Users Rights

Own

Figure 1: DRM Information Architecture

The second-generation of DRM covers the description, identification, trading,
protection, monitoring, and tracking of all forms of rights usages over both tangible

and intangible assets including management of rights holders’ relationships.



Additionally, it is important to note that DRM is the "digital management of rights"
and not the "management of digital rights." That is, DRM manages all rights, not only

the rights applicable to permissions over digital content. [10]

2.2 \ersioning (Quality Discrimination)

This term describes situations where the producer provides different qualities/versions
of a good which sell at different prices. [9] It can be achieved in many ways. For
example, delay is frequently used. Information is just like an oyster, it usually has the
greatest value when it is fresh. [7] If customers want the latest information means they
will pay more for fresh information. In our case, flexibility can form the basis for
profitable versioning because customers differ significantly in their willingness to pay
for storing, copying, or transferring information to other media. Versioning is a
form of second-degree price discrimination based on product quality, and is especially
useful if degrading one's information good toectreate one or other lower quality
versions not expensive. It seems like to be the same to our setup, whereas in our
model, the changing flexibility will increase the probability to get an unlicensed copy

for free.

2.3 Price Discrimination

Using DRM to do differentiation is not a novel strategy. In traditional economics,
there are some terms about doing things like that, for example, “price discrimination.”
It is hard to come up with a satisfactory definition of price discrimination. Roughly, it
can be said that the producer price-discriminates when two units of the same physical

good are sold at different price, either to the same consumer or to different consumers.



[8] Following Pigou (1932) [2], it is customary to distinguish three types of price
discrimination. First-degree price discrimination is perfect price discrimination — the
producer succeeds in capturing the entire consumer surplus.

This occurs, for instance, when consumers have unit demands and the producer knows
exactly each consumer’s reservation price and (if these reservation price differ) can

prevent arbitrage between consumers. It then suffices for the consumer’s reservation

price.
. P
rce ree
-~ -~
2 consmer surplus S g S
TEYEIIE
| B output output
L L

Figure 2: Consumer surplus with uniform pricing Figure 3: First degree price discrimination

Perfect price discrimination is unlikely in practice, either because of arbitrage or
because of incomplete information about individual preferences. In the case of
incomplete information about individual preferences, the producer may still be able to
extract consumer surplus imperfectly by using the self-selecting devices. This is
called second-degree price discrimination. Also the producer may observe some
signal that is related to the consumer’s preferences (e.g. age, occupation, location, and
etc.) and use this signal to price-discriminate; this is termed third-degree price

discrimination.
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Figure 4: Third degree price discrimination

The important difference between second-degree and third-degree price
discrimination is that third-degree discrimihation uses a direct signal about demand,
whereas second-degree discrimination selects indiréctly between consumers through
their choice between packages.®In our model, the problem of arbitrage can be ignored
because of DRM. DRM is used “to protect rinformation goods from being
accessed without licensed so the problem of arbitrage could be transformed into a

tradeoff between flexibility and consumers’ valuation.

2.4 Empirical Evidence

Eric K. Clemons et al. (1999) find that different Online Travel Agents (OTAs) offer
tickets with substantially different prices and characteristics when given the same
customer request. [1] Some of this variation appears to be due to product
differentiation - different OTAs specialize by systematically offering different
tradeoffs between ticket price and ticket quality (minimizing connections, depart or

return when requested). They conclude that this market is not characterized by perfect



competition, but find that OTAs engage in both horizontal product differentiation and
price discrimination in addition to simply having some degree of random inefficiency.
Their results further suggest that product differentiation is an important component of
strategy for electronic markets, even in goods with relatively simple and unambiguous

product descriptions.

The reason to use this research is that travel agents are middlemen between the
airlines and the consumer; there is no difference in cost to the OTA for providing a
flight of greater convenience. It is the same to the assumption of zero cost to develop

DRM in our model.

They test their hypotheses using.regression analysis and non-parametric statistics.
First, they investigate a baseline ¢ase where.the prices of the various OTAs’ quotes
are compared. This enables them toltest-the-fitst hypothesis, that there should be no
price differences across OTAs. They. then-uise non-parametric tests to examine
whether or not OTAs select tickets with different characteristics. Next, they construct
a hedonic model of ticket prices as a function of convenience characteristics, and then
use this model to repeat the comparison of different OTAs controlling for differences

in ticket quality.

Overall, they find that different OTAs offer different types of tickets at substantially
different prices. In addition, the variation in prices across OTAs is reduced
substantially, but not entirely, when we control for variations in ticket characteristics.

These results collectively suggest that product differentiation is indeed occurring.



They also conclude that these results may apply to other settings, which involve the
distribution of differentiated goods in electronic markets or information products,
which are easily differentiated at low cost. In this paper, we use analytical method to

evaluate the effect of this strategy and prove that it’s more profitable for the firm.



Chapter 3 The Proposed Model

3.1 Uniform Pricing Model

This model is part of Dirk Bergeman et al. 2005. [3] We will make a brief introduction
in the following paragraphs. The gross utility of consumer i for a digital good is given
by
viIn(A).

The valuation v, represents the willingness to pay for the digital good, whereas 1 [1,1]
represents the flexibility with which the digital good can be used by the consumer.
The seller of the digital good determines the price p and the level of flexibility 4 at
which it sells the digital goods to-the consumeérs. The level of flexibility 4 is the key
choice variable in the seller’scDRM design. For simplicity, they assume that the
marginal cost of increasing flexibility is constant and equal to zero’. The revenue of
the seller is given by the product of theiprice p and the sold quantity ¢ €[0,1]. With

zero marginal cost, the revenue is equal to the net profit, i.e.,

7(p,q) = pq.

Each consumer i can purchase the digital good at the offered price p and flexibility A.

The net utility of a purchase for consumer i is then

u,(p,A)=v,IniA-p.
They refer to the digital good that is purchased from the seller as a licensed product.
Alternatively, consumer i can attempt to receive an unlicensed copy of the digital

good. They assume that unlicensed copies can only be made from licensed ones, but

our results easily extend to the case where they can also be obtained from unlicensed

10



ones. However, consumer i cannot be certain of receiving an unlicensed copy. Let the

probability that he receives an unlicensed copy be given by
alq €[0,1].

They assume that unlicensed copies can only be retrieved from licensed ones due to
the protection of DRM. The parameter o represents the exogenous access rate to
digital goods and characterizes the permeability of the content-distribution
environment, not the good itself. They consider o to be influenced by both technical
and non-technical factors, so increased permeability can result, e.g., from more lenient
copyright law or less vigilant enforcement of existing copyright law, from more
lenient or more easily cracked DRM.

The expected utility of a copy of the digital good with respect to unlicensed access is
given by

u )= aiq(v,In4,).

The level A, of flexibility of an“unlicensed copy*may or may not be equal to the
flexibility of a licensed copy. In one scenario, a consumer receives a music file from a

friend after the friend authorizes him as a listener. In this case, the consumer lacks the

’In the case of digital goods, the assumption of low marginal costs appears to
be rather innocuous. We should point out, however, that, in the presence of
DRM technology, there is a sense in which the cost of providing flexibility
may not be constant or even monotone increasing. It might be most difficult
technically to support intermediate levels of flexibility; very lenient or very
strict DRM rules may be easier to implement. To evaluate the cost of DRM

may be another topic.
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flexibility of authorizing additional devices, which he would have if he owned an
original. In other scenarios, the loss in utility could be attributable to monetary costs
of sharing or expected costs, such as the risk of fines for copyright infringement. In

still other scenarios, an unlicensed copy of the digital good may have very few

constraints attached to it and this may leadto A, = A.

c

The value of the digital good is identical for each consumer and v; = v for all i. Since
they would like to denote the effect of flexibility, they assume that all consumers have
the same evaluation about this product. The fraction of consumers who buy the digital
good can be denoted by ¢ €[0,1]. The indifference between buying and copying is
characterized by:

vinAd — p =atq@iIni,) (1)
After they normalize the basic valuation to v=1, the equilibrium indifference allows us

to compute the demand function'for the digital-good:

Ini-p
alln A,

q(p,A) = €[0,1]. 2

The profit function which depends on the charged price p and the allowed flexibility

will be:
Inl-p
7(p,A)=pqg = . 3
(p, ) =pgq T G)
Maximizing the equation (3) for p and 4 leads to the following four equilibriums:
1. The equilibrium price p* for the digital good is:
In 11/1 -1, if a< 211/1
« alni, e Ink,
1 i a 1 (3.1)
’ ~e’ln),

12



2. The equilibrium flexibility A * is:

1 i oa< 1
PP aln,’ e’In A, (32)
- | | :

¢’ 4 azezln/l

3. The equilibrium sales volume q* is:

1
1, if a<———
e"InAi.
q* = 1 1 ¢ (3.3)
- i a>—
ae’ln A, 4 e’ln A,
4. The equilibrium profit is:
ﬁ‘h I et
n(aln e " In
m(a) = 1 ¢ ) g (3.4)
_, l ok i | Con b WL
ae’ln A, g e’InA,

As we can see, there are two pricing strategies in the equilibrium. When the

permeability o < , the firm will decide to make all consumers buy the

e’ In

c

product with a lower price and a corresponding rigid flexibility. The other condition is

that when the permeability azﬁ, the firm will decide to sell to specific
e In

c

consumers with a higher price and a corresponding elastic flexibility. First, we can
find that consumers will be divided into two groups. The firm will choose to let all
consumers buy the product in a small permeability @ and choose to charge a high
price to the group with people more likely to pay in a big permeability a. In the next
section, we will modify the original model into a two-market-segmentation based

model.

13



3.2 Two-market-segmentation Based Model

Now we use differentiation strategy in this model. There are two different types of
consumers in this model now, and the firm will maximize profit from each one. The
model needs to be changed as follows. First, we assume that the value of « is the same
for both two market segmentations. Second, A for all of the flexibility is the same.
The variable 6 represents the proportion of potential consumers in first market
segmentation and 1-6 for the second market segmentation and € is between 0 and 1.

The demand functions are as followed.

In 4, -
From (2), market segmentation 1: ¢, (p1 s 7y ) DAk €[0,0] 4)
al, In A
In A, —
From (2), market segmentation 2: . ¢, (p2 B ) = % € [0,1 - 6’] (5
2 n c

The profit function can be denoted: z(p,, p,, A4, 4,) = p,q, + P»4,

In4, — InA, —
= p, 1 p1+ . 2 pz.(6)
a Inl, al,InA,
Maximizing the equation (6) leads to the following seven equilibriums.
1. The equilibrium price p;* for the digital good is:
R =y
o In e” In
Pt = ‘ 1 ¢ (6.1)
1, ] o> ——-
4 e’ In A,

14



2. The equilibrium flexibility A;* is:

; lf‘ a <;

e Oaln A’ e’ In A,
Lo 1

e’, if a>——

4 fe’ In A,

3. The equilibrium sales volume q;* is:

1

0, i o< ——

. 4 Ge’ In A,
q," = 1 1

az2—-
Ge’ In A,

4. The equilibrium price p,* for the digital good is:

S BT B
poao] (-Oaini, (1-6)’ In A,
=

1, if :

5. The equilibrium flexibility A,* is¢

P S
:(Lﬂmm&’ (1-8)e’ In A,

1
e’, if a>———
4 (1-0)e*In A,

A,*

6. The equilibrium sales volume q,* is:

1-0, if 0{<;2
g, %= (1-8)e" In 4,
,¥=

ae Ind, (1-0)e"InA,
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(1=0)e’In A,

(6.2)

(6.3)

(6.4)

(6.5)

(6.6)



7. The equilibrium profit is:

Whené >1/2,
1 : 1
—0lnf-(1-)In(1-0)+ ——— -1, i  a<—
In(alnA,) &’ Inl,
(a,0)= 21 +(1—t9)(1n;—1), if +Sa<+
ae” InA, (1-6)aln, ¢ InA, (I1-0)e” InA,
1 , 1
o ez
ae” InA, (I-0)e” InA,
(6.7.1)
Whené =1/2,
1 1
—_1, / P —
In(In 4,) 4 “ G’ In A,
(a) =
1 1
_ ] o P . !
ae’In A, 4 (1-0)e’rinA,
(6.7.2)
Whenéd <1/2,
1 , 1
-0lnf-(1-0)In(1-6) + —— -1, if A< ———F——
In(elnA,) (1-6)e"InA,
n(a,0) = 2;4-9(11’1 ! -1, if +ga<+
ae” InA, Ooln A, (1-60)e"In4, Ge”In A,
1
_ o>
ae’In A, s Ge’ In A,

16
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Proof. The first-order conditions for maximizing the profit function (6) are:

aﬂ-(plap2>ﬂ‘laﬂ’2) — 11’12’1 _2p1

=0 (7)
op, al, In A,

aﬂ(pl’p2511’12)21n22_2p2 :0 (8)
op, ad,In4,

or(p,, Py A1 4) - 1-In4, + p, _ (9)
oA, " ad’InA,

67[([71,]?2,11,12):}? 1-In4, +p, = (10)
oA, ' i, InA,

Solving equation (7) for p; and inserting it in equation (9), we obtain p;= 1 and 4; =

¢, resulting in the quantity q, = . Since the demand (4) is limited tog, < 4,

ae’In A,
e : 1 .
the maximization is constrained by ¢q,(p,,4,)=60 for « <m. Solving
n c

this restriction for p; and inserting it in equation (9), we obtain p,* =1n L ,

Galn A,
=———, and ¢g;=60 for a<——=— the-equation (6.1), (6.2, (6.3) are

' Yalng, q’ 0’ In 7, quation (6.1), (62, (63)

proved.

Likewise for the p,, 42, and ¢», the equation (6.1), (6.2, (6.3) can be proved in the

same way.

By combining the equilibrium price and quantity with joining the range of

permeability a, the equilibrium profit can be concluded.

When 8 >1/2, anda<ﬁ, from the equation (6.1), (6.3), (6.4), (6.6), the
n

c

equilibrium profit function is

17



1 1
a,0)= + =(In -D+(In————-1N(1-46
7o( )=Dq, + Prq, =( fan 2, ) ( (1-6O)alni, ) )
:—Hlnﬁ—(l—ﬁ)ln(l—ﬁ)+;—
In(aln4i,)

LI
6e’ In /, (1-0) In A,

When 6 >1/2, and , from the equation (6.1), (6.3),

(6.4), (6.6),the equilibrium profit function is

1 1
a’e — + :—1 + ln—_l 1_0
n(a,0)=pq, + p,q, aezlnﬂc() ( (1-O)aln i, ) )
1 1
Ryl U et
) (1-0)alnA,

When 6>1/2, and a2 , from the equation (3.4) the equilibrium profit
n

21 )

_
ae’ In

functionis 7(a) = pq =
Above all, the equation (6.7.1) ¢an be proved; likewise for the equation (6.7.3) when

0<1/2.

When it comes to & =1/2, this situation is a special case in our model.

Since #=1/2, the demand function (4) and (5) for both market segmentations are

21 <a< 12
Ge”In A, (1-6)e"In 4,

the same. The gap, disappear, too. Therefore, the firm

still uses the original uniform pricing model due to chapter 3.1 the equation (6.7.2)

can be proved.
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3.3 Discussion

From the equilibriums in the proposed model above, the firm makes more profit than
that in the original model. The term, versioning and price discrimination are both
relative to differentiate the product to earn more consumer surplus. The basis of the

proposed model is very similar to which we mentioned in the literature.

Also, the empirical evidence that we present in chapter 2.4 can support our result. In
Eric K. Clemons et al. (1999), they finally conclude that OTAs differentiated the
airplane tickets with different ticket quality. They think these may apply to other
settings, which involve the distribution of differentiated goods in electronic markets
or information products, which are'easily differentiated at low cost. Our result shows
that the firms differentiate their-product because it’s profitable. It is also incentive for

the firms like OTAs to differentiate their tickets.

However, it is intuitive to think that whether it remains good to make more market
segmentations or not. Tirole (1988) assumes that firms cover the markets and shows
that, in this case, firms maximize product differentiation over the available range of
qualities. [8] It seems like good to give every single customer a price to a
corresponding flexibility. The assumption in our model is that consumers just use the
product; the only different is between buying the product and using it for free. To
solve the situation of more than two market segmentations, we have to change the
basis of our model. Moreover, the ignorance of the cost of Digital Rights
Management needs to be handled more carefully. It could be another topic, so we do

not talk about this situation in this paper.
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Chapter 4 Analysis of the Proposed Model

In previous chapter, we can easily know that the proposed model retrieves more
consumer surplus to bring more profit. Now, we make further analysis about the
relationship between profit and environment variables (o and 6). First, the
environment variables could be used to denote different types of the firm’s pricing
strategies. Then, according to these conditions, we present the relationship between

profits.

The four areas in figure 5 represent three kinds of the firm’s pricing strategies in
different environment variables (a and 0). The proposed model really takes effects on
the area 2, 3, and 4. Since the fifm’s pricing Strategies in area 2 and 3 are the same,

there are three pricing strategies in‘four areas.

1

In area 1, Combining (6.7.1) and (6.7.3) when 6>1/2 and o >—————, the
(1-6)e"In 4,

firm will use the uniform pricing, likewise for 8 <1/2 and o > o
n c

In area 2, Combining (6.7.1) and (6.7.3) when 6>1/2 and

21 fa< 12
Ge"In A, (1-6)e"In4,

, the firm will choose to charge high price to market

segmentation 1 and low price to market segmentation 2; in area 3, when 6 <1/2 and
1 1
<a<
(1-0)e* InA, &’ InA,

, the firm will choose to charge high price to market

segmentation 2 and low price to market segmentation 1.
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1

In area 4, Combining (6.7.1) and (6.7.3) when 6>1/2 and a <—————,t
(1-6)e"InA,

he

firm will choose to charge relative low price to both market segmentations, likewise

1

for d<1/2 and a<——-—.
Ge”In A,

According to environment variables (a and ), we can know three kinds of behaviors
from figure 5. Now we would like to know the relationship with profit. In the next
sections, the firm’s profit in each area will be introduced.

1 a=ee2) o =1/((1-8)e"2)
0.9 |

.
0.7
*
w
%

03

02

1A I4-

U 01 0z 03 0.4 05 ne 07 ns A=

g
1'

Figure 5: Profit mode due to constraint of a and € (In/, is normalized to 1)

4.1 The Extra Profit in Area 1

In area 1, the firm uses the strategy of the original uniform pricing model because of

azmwhen 0 <1/2 otherwise azﬁwhen6>l/2.8incethe
—60)e" InA, nAa,

firm does not make extra profit, there is no further analysis.
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4.2 The Extra Profit in Area 2 and Area 3

In area 2, the extra profit that the firm gets from differentiation is

1

f(a,@) = (1—9)(1nm—1)

In order to ease analysis, In/. is normalized to 1 in this and next figure because it is
not a critical variable here. In figure 6, the left tail approaches to 0 with a decreasing a.

This curve is similar to previous one. In this figure, the area where @ is between 0.5

and 1 is meaningful.

s tprofit

n4
0.3
nz

01

d 01 0z 03 04

Figure 6: Extra profit function in area 2

In area 3, the extra profit that the firm gets from differentiation is

1
Galn A

c

f(a,0)=6(n

~1).

In figure 7, the left tail approaches to 1 with a decreasing a. In this figure, the area

where 6 is between 0 and 0.5 is meaningful.
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Figure 7: Extra profit function in area 3

Figure 6 and 7 are used to understand the extra profit function easily. Combining area
2 and area 3, we can summarize the figure 8 below. The gray area represents the

profitable range of 6; 6 within the" gray area is effective due to the constraint of
1 1 1 1

5 <a< 5 when 6>1/2 and ————<a<-—5——+

Ge” In A, (1-6)e" InA, (1-6)e"In A, Ge” In A,

when 6 <1/2. As we can see, the smaller a constrained by a specific range is leading
to more profit, and wider range of profitable 8. The bigger a constrained by a specific
range is leading to less profit, and narrower range of profitable 6. Eventually, as the
growth of a, the firm can only profit from differentiation in a narrow range of 6. As

the decrease of a, the firm can profit from differentiation in a wide range of 6. Finally,

when «a < , the firm will switch to area 4 which is

T or CKS—Z
6e* In A, (1-0)e* In A,

introduced in next paragraph.
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Figure 8: Extra profit curve in area 2 a,nd amea%
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r

4.3 The Extra Profit in Aréa 4 T ‘i;“ ;"
L,.. ""‘""l 1836 -
*’5‘3: 1_{ _d A

In area 4, the extra profit that the ﬁrm gets ‘ﬁgm differentiation is

“"i'a‘l.'u'ul-" "

f(@)=—0mO-(1-6)In(1-06).
We can see the profit gets higher when the growth of 6 is from 0 to 0.5 and gets lower
when that of 8 is from 0.5 to 1. While 6 is more approaching to 0.5, the firm can make
more profit. However, when 6 is equal to 1 or 0, the firm will use uniform pricing

since differentiation will bring no more profit. Overall, the extra profit in this area is

more than it is in area 2 and 3.
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Figure 9: Extra profit function in area 4

4.4 Summary

Area 2 and 3 represents the situation between area 1 and 4. In area 2 and 3, the higher
permeability reduces the profit and narrows the range of profitable 6. Finally, the firm
will return to uniform pricing (area 1) as a growing permeability. On the other hand,
the firm will switch to more profitable differentiation (area 4) as a decreasing a. Also,
the firm can easily profit in full range of 6. However, there are some differences
between area 4 and 2 or between area 4 and 3. Although the firm makes more profits
in area 4 than it does in area 2 and 3, it is caused by different permeability. A lower

permeability is leading to a more profitable situation for the firm.
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Chapter 5 Conclusion

5.1 Conclusion

The evaluation of the information technology, DRM could be realized. We can use the
proposed model to know that it’s not always good to divide the market into several
segmentations, at least in our cases. According to the original model, we know that
there are two kinds of consumer, the consumers would like to buy and the others do
not. Then we make two different market segmentations to charge them individually

and it has been proved more profitable in some ranges of a.

Also, we can get some guide lifies, from|the figute 8. The higher a (permeability)
makes the firm get extra profit in only extreme 6 (the proportion between market
segmentation 1 and 2). If the managers know exactly the proportion between their
market segmentations is large, they will make extra profit from differentiation using
DRM, too. However, even the managers have no idea about the proportion between

market segmentations; they could make extra profit due to reduce a (permeability).

5.2 Future Works

There are still some works having to be done in this model. First, even we do not talk
much about the cost of a digital good, the cost of doing Digital Rights Management

shall to be related with flexibility. In previous section,

Second, the flexibility of the unlicensed digital goods 4. might be different between
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higher flexibility and lower one.

Also, we can extend the monopoly market into a duopoly one and the platform
mentioned by the original authors can be multiple. In other words, there could be a

complicate game with multiple distributors and platforms.
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Appendix A

Al 2005 Year-End Statistics, RIAA

2005 Year-End Statistics
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Subscription”| 1 ; = ! : ! : 5 : 5 Z 3 Z 7 1402 NA
Total Digital & Physical
Total Units’|  1,1127 1,372 10634 41,1239 41,4605 10792 968.5 -10.3% 857 -11.2% 7984 -T1% 938.0 200%| 13018 35.9%
Total Value| 12,320.3) 12,533.8| 12.236.8) 13.711.2| 14584.7) 143237 137408 -41%| 128142 B.2%| 118344 -B.0%| 123381 4.1%| 12.269.5) -0.6%
Retall valug is value of shipments at recommended or estimated st price Permigsion to cite or copy these statistics is hereby granted, as long as proper
atfribution is given to the Recording Industry Assceoiation of America
' Includes DuaDis:

* RIAA'S reports wil no longer reflect shipments of cassette sngles

* While broken out for this chart, DVD Video Produst is included in the Music Videa totals

* Inchudes Singles and Albums

*® Inciudes Master Ringiunes, Ringbacks, Music Videos, Full Length Downloads, and Other Mabée
*Weighted Annuzl Average

¥ Units does not include subszripticns

Data Resource: http://www.riaa.com/news/marketingdata/yearend.asp
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A2 Notation Dictionary

Explanation

v The consumers’ willingness to pay for information good.
p The price.
q The sold quantity.
A The level of flexibility of a licensed copy.

The parameter represents the exogenous access rate to information
’ goods

The level of flexibility of an unlicensed copy may or may not be equal
e to the flexibility of a licensed copy.

The proportion of one'of the market segmentations.
? (The proportion of the other segmentation is (1-6).)
U; The utility of individual consumer-that would buy.
U, The utility of individual consumer that would get a copy for free.
T The firm’s total profit.
In Napierian logarithm.
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