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ABSTRACT

With a rich fare of localized content, but limited regional media outlet channels, mobile content generates
new business opportunities for Media News, a small media company with considerable growth potential.
Two business models are considered: partnering with wireless service providers and strategic alliances with
mobile content syndicators. First, the models are evaluated based on their resource requirements, market
share acquisition, revenue generation, and nature, scope and control of content and bandwidth. Then, real
options analysis is used to value Media News managerial flexibility in responding to uncertainty in invest-
ment choices specific to the media industry. The modeling approach, analytical methods, and decision support
tools employed in this paper serve as exemplar for engineering managers involved in strategic investment
decisions, especially in emerging areas such as mobile commerce.

Keywords:

Decision-Making, Mobile Content Services, News Media, Real Options, Valuation

INTRODUCTION

The growth of the mobile content market
has been fueled by factors such as increasing
subscriber growth, maturing network technolo-
gies, and mushrooming content types. Market
research leader, Juniper Research, predicts that

DOI: 10.4018/jbdcn.2010010102

the mobile content market will reach $17.5
Billion in 2012 worldwide from $9 billion
in 2007 (http://juniperresearch.com/). Media
companies worldwide are capitalizing on this
market growth by investing in mobile content
services. In this article, we present systematic
methods to value investments in the media
industry through a real-life example of Media
News, a growing media company. Media News
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established an image of a lifestyle, business,
and sports magazine. It covers multifarious
topics, including home and garden, food and
dining, arts, and special surveys, such as an
annual feature about the best doctors in town.
Media News’ monthly circulation is about
20,000 and its readership is estimated at about
69,700, primarily drawn from the upper-middle
class. About 85 percent of its income is from
advertising while the remainderis derived from
subscription and newsstand sales. Media News
has approximately a 10 percent share of the lo-
cal market as of late 2008, which is estimated
to be about 15 percent of households. At the
time of this study, the magazine’s 17 employees
included two editors, and administrative and
advertising support personnel. Freelancers hired
on contract produced most of the articles and
pictures. Media News is an emerging company
with substantial growth prospects. To enhance
itsmarket base and provide more real-time con-
tent, Media News entered into an alliance with
two TV channels, MidWest-TV and BPN 14, and
a web service provider, Channel 4000. Media
News’ web site has its own customized search
engine and presents a variety of timely news
from business to college sports. Media News
also broadcasts its content on its TV partners’
web sites, in addition to exhibiting links to its
partners’real-time headlines on its own web site.
Media News’ goals behind these partnerships are
to disseminate its content via multiple channels
and increase circulation, thus guaranteeing a
continuous source of revenues.

The traditional net present value (NPV)
approach to valuing investments consists of
selecting projects that yield expected returns in
excess of the return required in financial mar-
kets from assets of comparable risk. The NPV
approach implicitly assumes pre-commitment
to future plans and considers investment deci-
sions as “now or never” propositions. Further,
van Putten and Macmillan (2004) argued that
employing traditional DCF analysis to value
investment decisions of growing companies
produces inaccurate results, especially when
the DCF value of the project is barely posi-
tive or slightly negative. Investment decisions

should therefore be based on an expanded NPV
criterion, which incorporates the flexibility
value along with the direct NPV of expected
cash flows from an immediate investment. Real
options analysis (ROA) has been particularly
used to value investments of media firms who
are increasingly facing pressure to adapt quickly
to the dynamics of the industry. Dimpfel et
al. (2002) argued that ROA is particularly
successful in emphasizing the high degrees
of uncertainty and irreversibility peculiar to
the media industry and, if used correctly, can
contribute to the reactive and proactive man-
agement of flexibility in media companies. The
authors argued that media companies exhibit a
high degree of irreversibility due to their firm-
specific, low reselling value and high operating
expenses attached to the costs of infrastructure
and marketing. Media News, being asmall media
company with considerable growth potential
amid uncertainty, is clearly a good candidate
for applying real options theory. The analytical
methods employed in this paper provide use-
ful insights to engineering managers who are
constantly faced with the dilemma of which
projectsto invest inand which ones to abandon.
The illustrations developed demonstrate how
managerial decisions may be facilitated with
the aid of low cost real options tools.

The remainder of this paper is organized
as follows. In the next section, we evaluate
two strategic models for Media News based
on a qualitative cost-benefit analysis. We then
undergo a quantitative analysis based on ROA.
Using sensitivity analyses, we show that ignor-
ing the valuation of these options can lead to the
wrong decision. Finally, we provide a founda-
tion to generalize the results of investment in
the technology sector, specifically in the areas
of mobile gaming and commerce.

MOBILE BUSINESS MODELS
FOR MEDIA NEWS

Growing firms’ alliances are most valuable
when built with large firms that possess leading-
edge technological resources. Media News,
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being a young and dynamic company, is likely
to gain considerable consumer endorsement for
its products and services through a strategic al-
liance with established service providers. Such
strategic alliances fall under the category of
co-specialization, thus providing the ability to
exploit the synergies resulting from combining
Media News 'resources with those of its potential
partners. Media News is also making connec-
tions with other businesses around the region by
displaying their ads on its website. We propose
two strategic alliances for Media News- one with
wireless service providers (WSPs) and the other
with mobile content syndicators.

Model 1: Partnering with WSPs

In this model, Media News hosts the entire
content and actively recruits subscribers. The
WSP provides the necessary technical infra-
structure for content delivery to the subscriber.
A directrelationship is established between the
content provider and its subscribers. We apply
the schematics from Weill and Vitale (2001) to
depict this business model in Figure 1. Media
News isresponsible for content provision, direct
interaction with subscribers and advertisers,
establishment of customer relationships, and
market campaign design while the WSP takes
care of the technology infrastructure. A distinct
feature of wireless delivery is customized infor-
mation. This customization is Media News ’sole
responsibility. Reuters (http://mobile.reuters.
com) was among the first media companies
to experiment with such a strategic alliance
to deliver financial markets’ news and data
to WAP-enabled phones and other handheld
devices. Ericsson supplied the technology,
terminals, and wireless data communication
expertise, while Reuters provided news and data
and introduced customers from the financial
services sectors.

From a technological perspective, the
wireless application protocol (WAP) provides
the basis for a micro browser built into mobile
devices. The mobile profile markup language
(XHTMLMP) provides the source for new
content, while the wireless markup language

(WML) supports legacy WAP content. Markup
languages facilitate the presentation layer ser-
vices for wireless devices while capitalizing
on theirunique advantages. The accompanying
client-side scripting language, WMLScript,
provides for additional intelligence and pre-
sentation control. WAP gateways transform
data from web sites into suitable formats for
display in mobile devices. Subscribers pay for
wireless service and content. The subscription
fee and advertising income that Media News
receives may also be shared with the service
provider.

Model 2: Partnering with
Content Syndicators

Model 2, which we present in Figure 2, allows
mobile users to receive information from a
variety of content sources through web-to-
wireless service providers. Most news orga-
nizations adopting this model are presumed to
have already set up their own web sites. Media
News has no direct business links with wireless
subscribers. The web-to-wireless providers
recruit and interact with subscribers as well as
advertisers. They also have to solicitsubscribers
using the content from the media with which
they have a partnership. The content might
be reorganized and integrated into a similar
format by the service providers before they get
customized and transmitted to the subscribers’
handheld devices. AvantGo (http://avantgo.
com)serves as the classic example of this model.
AvantGo’s content providers include MSNBC,
CNET, Golf Channel, Wired Online, and The
New York Times. It is estimated that more than
1,000 channels are partnering with AvantGo.
The varying content types are delivered and
automatically updated every time mobile users
synchronize their handheld devices.

Web clipping is an example of a delivery
technology for this model. The more modern
versionis the use of RSS (Really Simple Syndi-
cation),an XML (Extensible Markup Language)
technology for distributing links or syndicating
content on your website that you like others to
use. In a sample web clipping scenario, a web
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Figure 1. Partnering with WSPs
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server, inresponse to a query from a Palm query
application (PQA), serves an appropriately
formatted page. First, the query is passed via
a web clipping proxy, which translates it into
an HTTP query to the web server. The web
server, in turn, sends back a web clipping. The
page might be either static or dynamic, and the
proxy compresses the HTTPresponse and sends
it to the client. This model allows large web
text or complicated graphics to be transmitted
from web-to-mobile devices. Media News sells
content to the web-to-wireless service provider.
Subscribers pay the web-to-wireless service
provider for access to that content.

Comparison of the Two Models

The dynamic nature of the business models
associated with mobile content services poses
considerable challenges to content providers
such as Media News.

1. Marketshare: Readers, subject to service
availability, may receive content even in
remote areas. Under Model 1, there is a
potential increase in customers for both
Media News and the wireless provider.
The wireless communication media envi-
ronment is highly competitive. Users may
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Figure 2. Partnering with content syndicators
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switch providers if they find that offered
content is not timely or that other compa-
nies offer richer content at lower rates. To
lower this risk, Media News needs to offer
attractive content to satisfy subscribers’
interests, while keeping its fares competi-
tive compared to those of other wireless
content providers. Media News can reach
wireless subscribers such as executives and
sales and delivery personnel in addition to
its regular subscribers. Under Model 2, the
web-to-wireless service provider transmits
content, compiled from all the media
channels it partners with, to the subscrib-
ers it recruits. The greater the number of
subscribers, the more readers Media News
can potentially reach.

Revenues: Model 1 is likely to provide
Media News with higher revenues through
advertising fees and wireless subscriptions.
However, specific revenue and profit-
sharing agreements need to be worked
out between Media News and the service
provider. Under Model 2, Media News
does not deal with wireless subscribers,
since that is the job of the service provider.

Media News 'revenues fromselling content
are only dependent on the terms of its con-
tract with the web-to-wireless provider. It
doesn’t vary proportionally to the number
of subscribers or advertisers.
Bandwidth: Under Model 1, the amount of
content delivered is limited by bandwidth.
The bandwidth usually provided by WSPs
is not that high, so the data transmitted are
limited to small chunks. It takes a long
time to transmit long paragraphs and high-
resolution images, necessitating the use of
tiny displays. Media News needs to tailor
its contentaccordingly. Under Model 2, the
service provider optimizes its technology
for all partnering media companies but
hardly customizes its infrastructure for
any specific partner. On the other hand,
the web clipping infrastructure, underlying
the second alliance model, supports rich
displays with larger real estate space and
multiple modes of data interaction.
Control: Model 1 gives Media News com-
plete control over delivered content. Span
of control extends over (a) presentation:
editingand designing the layout of wireless
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Figure 3. Relevance of ROA in valuing Media Newsinvestment decisions
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content, including content either covered
by Media News or purchased from other
media; (b) source of content: the content
is either entirely from Media News or from
both Media News and its partnering media
provider, in which case Media News gets
to decide which content gets delivered by
wireless; and (c) advertising: the content
and layout of wireless ads are controlled
by Media News and matched with news
content to enhance ads’ effects.

5. Nature and scope of content: Media
News has an alliance with Channel 4000
and two TV stations allowing it to deliver
online content. The content provided by
these partners, such as real-time news and
weather forecasts, compensates for the
magazine’s limited real-time coverage.
However, Media News’ partners’ news
coverageisitselfregional and limited to the
U.S. Midwest. Model 2 looks meaningful
therefore in this regard. Besides web-to-
wireless service providers, some wireless
application service providers (ASPs) also
favor localized information. Webraska
(http://webraska.com) is one example. It
provides location-specific information to

mobile carriers and portals for services
such as yellow pages and directions; local
events, movies, and attractions; and travel
and commuting. The in-depth local inves-
tigation stories reported by Media News,
for example, the best doctors in town and
the region’s best sightseeing spots, always
convey valuable information.

FROM BUSINESS MODELS
TO REAL OPTIONS

The survivability of the telecommunications
and entertainment industry has been shown to
be especially risky and uncertain (Grover &
Saeed, 2003; Kim, 2007; Rhéaume & Bhabra,
2008). The case of Media News’ partnerships
is no different. Figure 3 illustrates why ROA
contributes to the reactive and proactive man-
agement of flexibility foramedia company like
Media News, whose expected subscriber base
is a major source of uncertainty.

Media users span a wide range of socio-
demographic segments and have heterogeneous
tastes and exhibita short-spanned loyalty, ifany,
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towards the media they subscribe to. That lack
of sustained loyalty is due to many reasons:

1. Media users’ preferences change rapidly,
especially when it comes to media formats.
Media providers better keep up with tech-
nology to retain their technology-oriented
customer base.

2. No objective quality criterion exists for
selecting media content; media users may
be tempted to be indifferent in their con-
sideration of one media over the other.

3. Insome media segments, such as advertis-
ing-based broadcasting, there is no direct
interaction between the media company
and the consumer. Specifically, when it
comestoits interaction with users acquired
through its partnerships with Wisc-TV,
UPN 14, and Channel 3000, MM maintains
an indirect and anonymously mediated
relationship.

>

Further, once implemented, Media News
decisions cannotbe completely reversed without
incurring heavy cost burdens. Strategic flex-
ibility in Media News’ contextis the company’s
ability to reformulate its strategies and recon-
figure its resource allocation upon receiving
up-to-date numbers. Media News ’flexibility to
abandon any one of its partnerships, for instance,
is an example of defensive flexibility because it
protects the company against downside losses
caused by a lower than expected subscriber
base, or unaccounted recurring costs.

Strategic investment decisions involve
both quantitative and qualitative analyses. The
numerical data used for our calculations were
obtained through face-to-face interviews with
Media News’ executives, telephone interviews
with marketing managers of WSPs and content
syndicators, and subscription information
available on media companies’ websites. The
structured interview sessions with the maga-
zine executives were conducted with the aid
of questionnaires, which were prepared early
in advance and emailed to them. The question-
naire was designed to gather information about

the magazine’s strategic position on exploring
wireless content services as a viable business
development option. Secondly, it was designed
to assess the magazine’s capabilities in terms
of infrastructure, human resources, customer
profile, circulation, status of its existing partner-
ships, content-generation capabilities and data
that would facilitate the determination of initial
investment costs and recurring expenses. On
completion of every interview session, interview
transcripts were analyzed. Secondary questions
and items for further clarification were then
marked out for subsequent sessions. The three
interview sessions conducted provided adequate
information to facilitate the analysis. Second-
ary sources of information employed include
the magazine’s web site, survey data available
from the media watchdog Media Audit (http://
mediaaudit.com), web sites of popular WSPs
such as Cingular (now AT&T), Verizon, Sprint,
and NEXTEL and web-to-wireless service
providers such as AvantGo, NTT DoCoMo,
and EarthLink.

Background on ROA and
Literature Review

A real option is the right, not the obligation to
undergo an endeavor (defer, expand, contract,
abandon, etc...) at an agreed upon price (exer-
cise price) for a predetermined period (life of
the option). As is the case for financial options,
the value of a real option is derived from the
value of the underlying risky asset (value of
investment, project, oracquisition), the exercise
price (amount of money invested to exercise the
option), the time to maturity of the option, the
volatility of the value of the underlying asset
(riskiness of the underlying asset’s cash flows),
and the risk-free rate prevalent during the life
of the option. The right to buy the underlying
asset at the exercise price is a call option whose
payoff is calculated as the difference between
the underlying value and the exercise price.
Alternatively, a put option is the right to sell the
underlying at the exercise price with payoff at
maturity equaling the difference by which the
exercise price exceeds the underlying value.
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Options that can only be exercised upon their
maturity are referred to as European options
while those that can be exercised anytime
during the lifetime of the project are entitled
American.Real options are differentiated by the
type of flexibility they represent. For example
the right to defer, expand, or extend a project
is an American call option, while the right to
abandon a project is an American put. Various
option combinations are possible by construct-
ing portfolios of options and compounding
options on options, both simultaneously and
sequentially.

ROAhasbeen amply used for the valuation
of finance-related projects, retailing, auctioning,
contracts, mergers & acquisitions, outsourc-
ing, and leasing which are characterized by
substantial risks (Mittendorf, 2004; Marcus &
Anderson, 2006; Jiang et al., 2008; Kumar &
Turnbull, 2008; Su et al., 2009). ROA has also
beenapplied to value the flexibility embedded in
operations management, facility management,
manufacturing and production management,
capacity planning, supply chain management,
and inventory management projects (Boute et
al., 2004, Kamrad & Siddique, 2004; Kamrad
& Ord, 2006; West & Bengtsson, 2007; Jao et
al., 2007; Zhao & Tseng, 2007; Berling, 2008;
Dulluri & Raghavan, 2008; Li & Rajagopalan,
2008; Driouchi et al., 2009; Huang, 2009; Lin,
2009). In addition, ROA has been applied to
value environmental projects (Guthrie & Ku-
mareswaran, 2009; Leroux et al., 2009), power
and oil & gas-related projects (Takizawa &
Suzuki, 2004; Wang & Min, 2006; Tseng & Lin,
2007; Backmanetal.,2008; Hahn & Dyer, 2008;
Porchetetal.,2009), research and development
projects (Pennings & Lint, 2000; Koussis et
al., 2007; Kim et al., 2008a; Miller & Clarke,
2008; Wu et al., 2008c), and pharmaceutical
and health-related projects (Levaggi & Moretto,
2008; Pertile, 2009), among others.

The IT literature has been particularly
successful in using ROA to value IT-related
investments. Many authors used ROA to derive
optimal timings for IT-related investments in
real world business situations (e.g. Benaroch
& Kauffman, 1999, 2000; Campbell, 2002;

Gordon et al., 2003; Kauffman & Li, 2005;
Benaroch et al., 2006a; Benaroch et al., 2007;
Ziedonis, 2007; Khansa & Liginlal, 2009).
Also in IT, authors such as Kim and Sanders
(2002) and Benaroch (2001, 2002) developed
frameworks to assist managers in evaluating
and justifying IT investment decisions. Prior
research also proposed variants of ROA that
are specific to peculiar types of IT investments
(Benaroch et al., 2006b; Wu et al., 2008).
ROAwas shown to be particularly valuable
in evaluating networking and communications
project due to the high level of demand uncer-
tainty and the immensity of sunk costs. Angelou
and Economides (2008) combined ROA and
the more qualitative analytic hierarchy process
to better value investments in information and
communications technologies infrastructures.
Camacho and Menezes (2009) evaluated the
real options embedded in networking projects
under regulated and unregulated environments.
Similarly, d’Halluin et al. (2007) used ROA to
determine optimal timing for network capacity
investment. Kim (2006) applied real options
theory to study the economic value of modular-
ity in networks’ quality of service. Kim (2007)
applied ROA to evaluate IP telephony network
and its savings over the total link capacity of
a circuit-switched network. Kim et al. (2008b)
used ROA to assess technology migration op-
tions in the wireless industry. To capture the
inherent uncertainties in the Internet’s Quality
of Service assurances, Gupta et al. (2006) de-
veloped autility-based options pricing approach
that provides new ways for “fair risk sharing”
among Internet providers and customers. In their
paper, Harmantzis and Tanguturi (2007) used
ROA to facilitate investment decisions related
to the deferral of the expansion from 2.5G to
3G networks the expansion of a 2.5G network
using Wi-Fi as an alternative technology.

Applying Real Options Analysis

In Model 1, as a sole content provider, Media
News owns the content and the subscriber
base and consequently has the power to defer
partnership with the WSP until uncertainty is
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at least partially resolved. Alternatively, with
Model 2, when purchasing content from other
media providers, Media News possesses the
option to abandon the partnership if the results
do not conform to expectations.

Model 1. Analyzing the
Partnership with a WSP

Toestablish a five-year partnership witha WSP,
as determined from the direct interviews held
with Media News’ managers, an initial seed
investment of $35,000 is required for hard-
ware, software and installation costs. However,
starting in year #1, an annual recurring cost of
$140,000, covering maintenance costs and two
additional employees’ salaries, is needed for
the five-year projection period. Revenues are
assumed, based on Media News ’projections, to
grow at 50 percent, 40 percent, 20 percent and
20 percent in years 2, 3, 4, and 5, respectively.
Using the traditional DCF model and a market
risk-adjusted discount rate of 20%, year #1’s
break-even number of subscribers was estimated
at 5,497. Monthly subscription fees, as used in
the calculations, were taken off Media News’
web site and confirmed from our interviews.

Option to defer: Traditional DCF analysis
ofaproject quantifies its static value and makes
the implicit assumption that the project deci-
sion must be made immediately, ruling out the
possibility of deferring the investment until
uncertainty is resolved. When it is possible to
delay the investment decision without losing
potential benefits, an option to defer exists
(Dixit & Pyndick, 1994). Many authors have
studied the dynamics of deferring investment
in technology until uncertainty is partially or
totally resolved. Forexample, Kauffmanand Li
(2005) analyzed the investment timing strategy
for a firm that is considering adopting one of
two incompatible and competing technologies.
The option to defer an investment can be mod-
eled as a call option (Dixit & Pindyck, 1994).
Using the Black-Scholes pricing formulae for
a call option, the defer option is computed as
in Equation 1.

O, = SxN(d,)—Ke " xN(d,) (1)

C,is the value of a European option at time
t=0, }ffis the risk-free interest rate, S is the price
oftheunderlyingasset, ¢ isthe volatility orrisk
of the underlying asset, K is the strike price of
the call, i.e. the price at which the underlying
asset can be purchased ifthe optionis exercised,
T is the time to maturity, and N (.) is the cu-
mulative distribution function for the standard

coe o d
normal distribution. ! is given by

(S / K) + (r, + )T
d, = 2 2
T
and
d, =d —o\T (3)

The details of what is imputed for each of
Equation 1’s parameters are shown in Appendix
A (Figure 7). We used Excel 2007, one of the
mostubiquitous decision analysis applications,
to automate the valuation of real options and
assists managers in quantifying the embedded
strategic value forarange of proposed or existing
investment scenarios. We used amyriad of vola-
tility estimates pertinent to specific industries. A
volatility of 20 percent was obtained using the
Crystal Ball tool (Mun, 2002) on Media News’
expected future cash flow (Appendix A, Table
A.2). Excel was then used to evaluate whether
Media News should proceed with the partner-
ship immediately or delay until uncertainty is
resolved. It is assumed that Media News is not
likely to face any serious competition in the
next five years and first-mover advantage is also
precluded. Starting with 5,500 subscribers in
year #1, the recommendation is not to proceed
with the partnership, considering thatembarking
on the partnership immediately is less valuable
than the option to delay it. Appendix A depicts
the resulting output assuming a 10 percent cost
outlay due to delaying the project.
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Figure 4. NPV analysis with and without ROA- Model
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Model 2. Analyzing the Partnership
with Content Syndicators

Instead of partnering with a WSP, Media News
can partner with other media providers. In that
case, we assume, based on our interviews with
Media News’ managers, that an additional
$10,000 of seed money is required initially to
establish the partnership. However, the part-
nership will allow Media News to save the
equivalent of one employee’s salary. As before,
revenues are assumed to grow at 50 percent, 40
percent, 20 percent and 20 percent in years 2,
3, 4, and 5, respectively. Using the traditional
DCF model and amarket risk-adjusted discount
rate of 20 percent, year#1’s break-even number
of subscribers is 4,531.

Option to abandon: Traditional DCF
analysis does not capture management’s flex-
ibility to abandon its partnership with content
syndicators, if it proves unsuccessful. An
abandonment option gives the right to get out
of a risky situation at any time by selling it for
a fixed price (the striking price). Since at any
time during the five years of partnership, Media
News’ management can, after reviewing the
progress of the alliance, decide to terminate the

partnership with the media provider by paying
some penalty. Media News ’right to abandon its
partnership is formally equivalent to an Ameri-
can put option on a stock. Since an American
put option can be exercised at any time up to
the maturity date of the option, a binomial op-
tion pricing model needs to be used (Geske &
Johnson, 1984). The major assumption of option
pricing models is that the underlying asset’s
process w(t) defined on [0, ) is a continuous-
time Brownian motion stochastic process with
drift parameter p and variance parameter o .
The binomial lattice approximates the process
In S(¢) with a discrete process by fixing a time
step At and » intervals on [0, 77, such that Az =
T/n. A binomial lattice uses two multiplicative
values u (up) =exp[a(Af)"*] and d (down) = 1/u
=exp[-o(Af)"?], with u> 1 > d and their respec-
tive probabilities ¢ and 1 — ¢ respectively.
The abandonment option binomial tree
is shown in Appendix B (Figure 8). We have
derivedavolatility of45 percentusing the Crys-
tal Ball tool on Media News’ expected future
cash flow. The output of the Crystal Ball tool,
along with the abandonment option binomial
tree obtained using John Hull’s DerivaGem
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Figure 5. Sensitivity analysis upon varying the strike price
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tool (http://www.rotman.utoronto.ca/~hull/
software/) are shown in Appendix B (Table B.2).
u=exp[o(Af)*] and d = 1/u = exp[-6(A)?] so
with 1 period and a volatility of 45%, At =1
and o= .45, sou=1.5683and d = 0.6376. The
risk-free interest factor is R = exp [r,Af] = exp
[.05]=1.0513 (continuous compounding). The
risk-neutral probabilities are computed as g =
0.4445 and 1-g =1 -0.4445=0.5555. Discrete
compounding is suitable for certain flows (e.g.,
yearly payments at stated rate), but for lattice
work, especially with time periods less than a
year, continuous compounding works better.
Starting in the last time period, the value with
the put option is the maximum of the striking
price and the value without abandonment. If
Media News does not abandon the partnership,
it gets the risk-neutral expectation of the pos-
sible successor nodes, discounted back at the
risk-free rate, using continuous compounding
for discounting. If Media News abandons the
partnership, it gets the striking price K. Based
onthe conducted interviews, the salvage value if
the partnership is abandoned is $30,000. There-
fore, the value of the put is maximum{ 30,000,
V}. This reasoning applies at every node that
is not in the last time period (See Appendix B
for full lattice).

Assuming 4,520 subscribers in year #1,
traditional DCF analysis gives a negative NPV,
indicating that the partnership is not feasible
because the present value of expected future
inflows amounts to $44,097.46 and is below the
initial investment of $45,000. Using the bino-
mial approach to perform ROA, the extended
NPV amounts to $49,395.10; this exceeds the
initial investment of $45,000 indicating that
the partnership is feasible. The difference of
$5,297.64 between the extended NPV and the
base NPV is the value of the abandonment op-
tion. This example illustrates how the traditional
NPV approach, in the presence of managerial
options, undervalues the value of the partnership
and could lead to a non-optimal decision.

NUMERICAL ANALYSIS
AND DISCUSSION

The analytical studies that we conducted thus
far are not sufficient to make a final decision.
With regard to Media News’ partnership with a
WSP, immediate partnership could potentially
generate revenues and create barriers to entry
for other competitors. However, given the rela-
tively high break-even number of subscribers
and Media News’ lack of national coverage,
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Figure 6. Sensitivity analysis upon varying cash flow volatility
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high uncertainty surrounds year #1’s projected
demand for Media News ’services, as discussed
earlier. At first glance, partnering with content
syndicators seems to be a strategically sound
proposition in that it allows Media News to
expand its services to include national cover-
age, which could in turn further develop its
subscriber base.

Initial DCF analyses results, shown in
Tables A.1 and B.1 in Appendices A and B
respectively, reveal that the NPV of partner-
ing with a WSP is positive at $264.82, while
that of partnering with content syndicators is
negative at -$902.54, using the same discount
rate of 20 percent. Therefore, using simple
DCEF analysis, Media News’ decision would be
to choose Model 1. Using ROA, however, the
value of the defer option embedded in Model
1 is $1,972.9, while the value of the option to
abandon, embedded in Model 2 is $5,297.6.
By adding the values of the options to the NPV
obtained using DCF, we get an extended NPV
of $2,237.72 for Model 1 and $4,451.06 for
Model 2, as shown in Figure 4. Therefore using
DCF analysis, withoutaccounting forembedded
options, could have led Media News to select a
sub-optimal model.

Sensitivity Analyses

While various sensitivity analyses are possible
with the scalable decision model we have de-
signed, we have chosen to limit the scope of our
analysis to the following two scenarios.

1. Strike price: To compute the defer option
embedded in the partnership with the WSPs
we have used a strike price of $35,000. On
the other hand, we have used a strike price
0f$30,000 to value the abandonment option
embedded in the partnership with content
syndicators. Werelaxed these assumptions
by varying the strike price from $20,000 to
$40,000. The results in Figure 5 reveal that
the break-even strike price, for which Me-
dia News would be indifferent between both
options, is between $32,000 and $33,000.
Up until this strike price, Media News is
better off partnering with WSPs. Forastrike
price greater than $33,000, Media News
is better off choosing the partnership with
content syndicators. Recall that the strike
price, in the case of the defer option, is the
initial seed investment, which is required
for hardware, software and installation
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costs. If Media News decides to delay the
partnership, it would lose this seed invest-
ment. On the other hand, in the case of the
partnership with content syndicators, the
strike price corresponds to the penalty that
Media News might have to pay to abandon
the partnership.

2. Volatility of the underlying cash flows:
Using the data that we collected from our
interviews with Media News’ management,
wederived avolatility of20% from the cash
flow of the partnership with WSPs, and a
volatility of 45% from that of the partner-
ship with content syndicators. These initial
assumptions indicate that the partnership
with content syndicators is more risky, but
can lead higher returns on the upside. We
relaxed these initial assumptions and ran
another sensitivity analyses by varying the
volatility, or risk, of the underlying cash
flows for a fixed strike price of $35,000.
Theresults in Figure 6 show that for a strike
price of $35,000, Media News is better off
partnering with content syndicators for a
volatility value higher than 28%.

Limitations of Real
Options Analysis

Despite its usefulness, the ROA methodology
has some limitations. First, misestimated vola-
tilities can lead to significantly erroneous results
in option valuation. To address this limitation,
we substantiated our numerical analysis with
data collected during our interviews with Media
News’ management and used this data to derive
the volatilities. Second, although quite realistic
to model the prices of stocks or other financial
instruments, the assumption of geometric
Brownian motion may be unrealistic to model
the price of real assets. This assumption of the
price of the underlying asset being random
is violated if the market is a monopoly or an
oligopoly as the small number of market play-
ers may influence the price of the underlying
asset. In the case of Media News, the presence
of many players dampens this limitation.

CONCLUSION

Due to limited budget provisions, local news
publishers have a hard time catching up with
advances in technology, and they often get
relegated to outlier status. We addressed the
feasibility of two business models for Media
News to expand into the wireless market. For
Media News,which already has an alliance with
TV and wired web, wireless delivery completes
the picture of print, broadcast, online, and wire-
less presentation. The face-to-face interviews
with executives of the magazine brought out
the practitioners’ vision of technology and the
difficulties encountered by publishers in the
new era. Based on the nature of the partnership,
local news publishers and WSPs may share the
income in both models. The study also identi-
fied specific roles and responsibilities for each
party. Wireless service companies contribute the
technical component, and the news publishers
contribute a plethora of rich content, such as
stories and news coverage.

No matter which model the magazine
prefers to adopt, it is likely that both types
of partnership require content generation in a
format suitable for publishing over the web.
To generate and manage its own web content,
Media News needs to recruit editors and jour-
nalists who possess the appropriate technical
background. Steve Outing, president of Plan-
etary News (http://www.planetarynews.com/),
a media research firm, refers to such people as
“editorial scientists” or “content engineers.”
An editorial scientist is someone who has been
trained in computer-assisted reporting, and a
content engineer is the person who is able to
develop and maintain content database struc-
tures and create content presentation. Web and
wireless presence alter not only a journalist’s
job and required skills but also the format in
which the content is displayed. Media content
for wireless could ordinarily be divided into
two parts. One is news content, and the other
is advertising. For wireless, the news content
requires the following: (a) ruthless editing, (b)
filtering and selecting the best content, (c) add-
ing explicitheadlines, and (d) categorization. On
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the otherhand, wireless advertising presentation
is less conclusive. Although customization and
personalization are highly recommended for
wireless ads, one also needs to adhere to the
standards and recommendations of such bodies
as the Wireless Advertising Association (http://
mmaglobal.com/main). It is interesting to note
thatmobile content has revolutionized real-time
news broadcasting. For example, Web-enabled
cell phones will allow ordinary citizens to shoot
and send news photos and video to the local
newspaper or TV station—or publish them
to their own personal Web sites—also called
moblogging. This has now become a rage in
countries such as Japan where the wireless
infrastructure is more advanced than in the
United States. Thus, real-time news, not just
print, butalso videos are possible to be captured
by reporters/bloggers and delivered to mobile
customers’ cell phones.

Traditionally, managerial decision making
tends to focus on short term profits instead of
aiming for more flexibility, which if exploited
in a timely manner, can bring in more profits.
We showed that using traditional cost-benefit
analyses, such as DCF, can lead to suboptimal
decisions, especially in the media industry
where uncertainty and irreversibility are high.
We have, instead, proposed that ROA can be
used to value technology investments under
uncertainty, in the particular the case of grow-
ing media firms and demonstrated how Media
News can choose between its two expansion
options using real options theory. We urge
managers to exercise the options embedded
within their projects. Barnett (2005) argued
that real options are only valuable if manage-
ment exert the necessary attention to exploit
flexibility inherent in projects and extract their
full theoretical value. Tiwana et al. (2007) also
showed how important it is for managers not
to neglect embedded real options when valu-
ing projects. On the other hand, managerial
over-commitment to projects embedding real
options could also be detrimental. Tiwana
et al. (2000) illustrated how real options can
sometimes lead to escalation of commitment
on the part of software project managers and

recommended recognizing the value of timely
project termination when needed.

The results of this article are easily exten-
sible to other areas of mobile commerce both
from both, the investment and technological
perspectives (content engineering, for instance).
Our ongoing work consists of modeling the
options embedded in the partnerships in the
presence of competing standards in the media
industry where “winners take all” and first-
moveradvantage is of considerable importance.
It is important for media companies to invest
in and set the dominant market standard before
consumers are locked in, as the costs of switch-
ing to another technology are prohibitively
high for media firms. The state of competition
between various technologies would determine
athreshold, beyond which it would be profitable
to defer investment until competition uncer-
tainty is resolved and one of the technologies
becomes the standard.

ACKNOWLEDGMENT

The authors wish to thank the management of
the company featured in this article and two
graduate students for assistance with conduct-
ing face-to-face interviews with the company’s
managers and telephone interviews with market-
ing managers of WSPs and content syndicators
as part of data collection.

REFERENCES

Angelou, G.N., & Economides,A.A. (2008). Adeci-
sion analysis framework for prioritizing a portfolio
of ICT infrastructure projects. /EEE Transactions
on Engineering Management, 55(3), 479-495.
doi:10.1109/TEM.2008.922649

Barnett, M. L. (2005). Paying attention to real options.
R & D Management, 35(1), 61-72. doi:10.1111/
j.1467-9310.2005.00372.x

Benaroch, M. (2001). Option-based management
of technology investment risk. /EEE Transactions
on Engineering Management, 48(4), 428—444.
doi:10.1109/17.969422

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global

is prohibited.



International Journal of Business Data Communications and Networking, 6(1), 17-37, January-March 2010 31

Benaroch, M. (2002). Managing information tech-
nology investment risk: A real options perspective.
Journal of Management Information Systems, 19(2),
43-84.

Benaroch, M., Jeffery, M., Kauffman, R. J., &
Shah, S. (2007). Option-based risk management:
A field study of sequential information technol-
ogy investment decisions. Journal of Management
Information Systems, 24(2), 103—140. doi:10.2753/
MIS0742-1222240205

Benaroch, M., & Kauffman, R. J. (1999). A case
for using real options pricing analysis to evaluate
information technology project investments. /nfor-
mation Systems Research, 10(1),70-86.doi:10.1287/
isre.10.1.70

Benaroch, M., & Kauftman, R. J. (2000). Justifying
electronic banking network expansion using real
options analysis. Management Information Systems
Quarterly, 24(2), 197-225. doi:10.2307/3250936

Benaroch, M., Lichtenstein, Y., & Robinson, K.
(2006a). Real options in information technology risk
management: An empirical validation of risk-option
relationships. Management Information Systems
Quarterly, 30(4), 827-864.

Benaroch, M., Shah, S., & Jeffery, M. (2006b). On
the valuation of multistage information technology in-
vestments embedding nested real options. Journal of
Management Information Systems, 23(1),239-261.
doi:10.2753/M1S0742-1222230108

Berling, P. (2008). Real options valuation principle
in the multi-period base-stock problem. Omega-
International Journal of Management Science, 36(6),
1086—1095. doi:10.1016/j.omega.2006.05.007

Bockman, T., Fleten, S. E., Juliussen, E., Langham-
mer, H. J., & Revdal, 1. (2008). Investment timing
and optimal capacity choice for small hydropower
projects. European Journal of Operational Research,
190(1), 255-267. doi:10.1016/j.€jor.2007.05.044

Boute, R., Demeulemeester, E., & Herroelen, W.
(2004). A real options approach to project manage-
ment. International Journal of Production Research,
42(9), 1715-1725. doi:10.1080/00207540310001
639946

Camacho, F. T., & Menezes, F. M. (2009). Access
pricing and investment: a real options approach.
Journal of Regulatory Economics, 36(2), 107-126.
doi:10.1007/s11149-009-9088-1

Campbell, J. A. (2002). Real options analysis of the
timing of IS investment decisions. /nformation &
Management, 39(5), 337-344. doi:10.1016/S0378-
7206(01)00101-X

d’Halluin, Y., Forsyth, P. A., & Vetzal, K. R. (2007).
Wireless network capacity management: A real
options approach. European Journal of Opera-
tional Research, 176(1), 584—609. doi:10.1016/].
¢jor.2005.06.055

Dimpfel, M., Habann, F., & Algesheimer, R. (2002).
Real options theory, flexibility and the media industry.
A conceptual outline for potential application areas.
International Journal of Media Management, 4(4),
261-272.

Dixit, A., & Pindyck, R. (1994). Investment under
uncertainty. Princeton, NJ: Princeton University
Press.

Driouchi, T., Leseure, M., & Bennett, D. (2009). A
robustness framework for monitoring real options
under uncertainty. Omega-International Journal of
Management Science, 37(3),698-710.doi:10.1016/.
omega.2007.09.004

Dulluri, S., & Raghavan, N. R. S. (2008). Collabora-
tionintool development and capacity investments in
high technology manufacturing networks. European
Journal of Operational Research, 187(3), 962-977.
doi:10.1016/j.€j0r.2006.06.059

Grover, V., & Saeed, K. (2003). The telecommu-
nication industry revisited the changing pattern of
partnerships. Communications of the ACM, 46(7),
119-125. doi:10.1145/792704.792709

Guthrie, G., & Kumareswaran, D. (2009). Carbon
subsidies, taxes and optimal forest management.
Environmental and Resource Economics, 43(2),
275-293. doi:10.1007/s10640-008-9238-4

Hahn, W. J., & Dyer, J. S. (2008). Discrete time
modeling of mean-reverting stochastic processes
for real option valuation. European Journal of Op-
erational Research, 184(2),534-548.doi:10.1016/].
€jor.2006.11.015

Harmantzis, F. C., & Tanguturi, V. P. (2007). Invest-
ment decisions in the wireless industry applying real
options. Telecommunications Policy, 31(2),107—123.
doi:10.1016/j.telpol.2006.02.005

Huang, M. G. (2009). Real options approach-based
demand forecasting method for a range of products
withhighlyvolatile and correlated demand. European
Journal of Operational Research, 198(3), 867-877.
doi:10.1016/j.€jor.2008.10.002

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global

is prohibited.



32 International Journal of Business Data Communications and Networking, 6(1), 17-37, January-March 2010

Jao, Y. Y., Du, J., & Jiao, J. X. (2007). A financial
model of flexible manufacturing systems planning
under uncertainty: identification, valuation and
applications of real options. International Jour-
nal of Production Research, 45(6), 1389—1404.
doi:10.1080/10298430600677479

Jiang, B., Yao, T., & Feng, B. C. (2008). Valuate
outsourcing contracts from vendors’ perspective:
A real options approach. Decision Sciences, 39(3),
383-405. doi:10.1111/j.1540-5915.2008.00197.x

Kamrad, B., & Ord, K. (2006). Market risk and
process uncertainty in production operations. Naval
Research Logistics, 53(7), 627-640. doi:10.1002/
nav.20178

Kamrad, B., & Siddique, A. (2004). Supply contracts,
profit sharing, switching, and reaction options.
Management Science, 50(1), 64-82. doi:10.1287/
mnsc.1030.0157

Kauffman, R. J., & Li, X. T. (2005). Technology
competition and optimal investment timing: A real
options perspective. /[EEE Transactions on Engi-
neering Management, 52(1), 15-29. doi:10.1109/
TEM.2004.839962

Khansa, L., & Liginlal, D. (2009). Valuing the flex-
ibility of investing in security process innovations.
European Journal of Operational Research, 192(1),
216-235. doi:10.1016/j.€jor.2007.08.039

Kim, H. J. (2006). The economic value of modular-
ity in the IPQoS network: The real options approach
(ROA). International Journal of Business Data Com-
munications and Networking, 2(1), 15-31.

Kim, H. J. (2007). Suitability of IP telephony in the
public switched telephone network (PSTN): A case
study. International Journal of Business Data Com-
munications and Networking, 3(3), 39-56.

Kim, H. J., Weiss, M., & Morel, B. (2008b). Real
options and technology management: Assessing
technology migration options in the wireless indus-
try. Telematics and Informatics, 26(2), 180-192.
doi:10.1016/j.tele.2008.05.004

Kim, K. H., Hwang, S. T., Oh, H. S., & Lee, D. J.
(2008a). The impact ofinvestment lags on investment
decision. European Journal of Operational Research,
190(3), 696-707. doi:10.1016/j.€jor.2007.07.020

Kim, Y. J., & Sanders, G. L. (2002). Strategic ac-
tions in information technology investment based
on real option theory. Decision Support Systems,
33(1), 1-11.

Koussis, N., Martzoukos, S. H., & Trigeorgis, L.
(2007). Real R&D options with time-to-learn and
learning-by-doing. Annals of Operations Research,
151(1),29-55. doi:10.1007/s10479-006-0127-3

Kumar, P., & Turnbull, S. M. (2008). Optimal pat-
enting and licensing of financial innovations. Man-
agement Science, 54(12),2012-2023. doi:10.1287/
mnsc.1080.0898

Leroux, A. D., Martin, V. L., & Goeschl, T. (2009).
Optimal conservation, extinction debt, and the
augmented quasi-option value. Journal of Environ-
mental Economics and Management, 58(1), 43-57.
doi:10.1016/j.jeem.2008.10.002

Levaggi, R., & Moretto, M. (2008). Investment in
hospital care technology under different purchasing
rules: A real option approach. Bulletin of Economic
Research, 60(2), 159-181. doi:10.1111/5.0307-
3378.2008.00274.x

Li, G., & Rajagopalan, S. (2008). Process improve-
ment, learning, and real options. Production and
Operations Management, 17(1),61-74.doi:10.3401/
poms.1070.0008

Lin, T. T. (2009). Applying the maximum NPV
rule with discounted/growth factors to a flexible
production scale model. European Journal of Op-
erational Research, 196(2),628-634.doi:10.1016/].
¢jor.2008.04.004

Marcus, B., & Anderson, C. K. (2006). Online
low-price guarantees - A real options analysis. Op-
erations Research, 54(6), 1041-1050. doi:10.1287/
opre.1060.0333

Miller, B., & Clarke, J. P. (2008). Strategic guid-
ance in the development of new aircraft programs:
a practical real options approach. /EEE Transac-
tions on Engineering Management, 55(4), 566-578.
doi:10.1109/TEM.2008.927817

Mittendorf, B. (2004). Information revelation,
incentives, and the value of a real option. Manage-
ment Science, 50(12), 1638-1645. doi:10.1287/
mnsc.1040.0260

Mun, J. (2002). Real options analysis, tools and
techniques for valuing strategic investments and
decisions. New York: Wiley Finance Publishers.

Pennings, E., & Lint, O. (2000). Market entry, phased
rollout or abandonment? A real option approach.
European Journal of Operational Research, 124(1),
125-138. doi:10.1016/S0377-2217(99)00121-6

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global

is prohibited.



International Journal of Business Data Communications and Networking, 6(1), 17-37, January-March 2010 33

Pertile, P. (2009). An extension of the real option
approach to the evaluation of health care tech-
nologies: the case of positron emission tomography.
International Journal of Health Care Finance and
Economics, 9(3), 317-332. doi:10.1007/s10754-
008-9053-z

Porchet, A., Touzi, N., & Warin, X. (2009). Valu-
ation of power plants by utility indifference and
numerical computation. Mathematical Methods of
Operations Research, 70(1), 47-75. doi:10.1007/
s00186-008-0231-z

Rhéaume, L., & Bhabra, H. S. (2008). Value creation
ininformation-based industries through convergence:
A study of US mergers and acquisitions between
1993 and 2005. Information & Management, 45(5),
304-311. doi:10.1016/§.im.2008.03.002

Su, N., Akkiraju, R., Nayak, N., & Goodwin, R.
(2009). Shared services transformation: concep-
tualization and valuation from the perspective of
real options. Decision Sciences, 40(3), 381-402.
doi:10.1111/j.1540-5915.2009.00243.x

Takizawa, S., & Suzuki, A. (2004). Analysis of the
decision to invest for constructing a nuclear power
plant under regulation of electricity price. Decision
Support Systems, 37(3), 449-456. doi:10.1016/
S0167-9236(03)00045-9

Tiwana, A., Keil, M., & Fichman, R. G. (2006).
Information systems project continuation in esca-
lation situations: A real options model. Decision
Sciences, 37(3), 357-391. doi:10.1111/j.1540-
5414.2006.00131.x

Tiwana, A., Wang, J. J., Keil, M., & Ahluwalia, P.
(2007). The bounded rationality bias in managerial
valuation of real options: Theory and evidence from
IT projects. Decision Sciences, 38(1), 157-181.
doi:10.1111/j.1540-5915.2007.00152.x

Tseng, C. L., & Lin, K. Y. (2007). A framework
using two-factor price lattices for generation asset
valuation. Operations Research, 55(2), 234-251.
doi:10.1287/0pre.1060.0355

vanPutten,A. B., & MacMillan, I. C. (2004). Making
real options really work. Harvard Business Review,
82(12), 134.

Wang, C. H., & Min, K. J. (2006). Electric power
generation planning for interrelated projects: A real
options approach. [EEE Transactions on Engineer-
ing Management, 53(2), 312-322. doi:10.1109/
TEM.2006.872249

Weill, P., & Vitale, M. (2001). From place to space:
Migrating to e-business models. Cambridge, MA:
Harvard Business School Press.

West, B. M., & Bengtsson, J. (2007). Aggregate
production process design in global manufactur-
ing using a real options approach. International
Journal of Production Research, 45(8), 1745-1762.
doi:10.1080/00207540600677583

Wu, L. C., Ong, C. S., & Hsu, Y. W. (2008). Active
ERP implementation management: A real options
perspective. Journal of Systems and Software, 81(6),
1039-1050. doi:10.1016/j.jss.2007.10.004

Wu, L. C,, Ong, C. S., & Hsu, Y. W. (2008c).
Knowledge-based organization evaluation. Decision
Support Systems, 45(3), 541-549. doi:10.1016/].
dss.2007.06.013

Zhao, T., & Tseng, C. L. (2007). Flexible facility
interior layout: areal options approach. The Journal
of the Operational Research Society, 58(6), 729-739.
doi:10.1057/palgrave.jors.2602189

Ziedonis, A. A. (2007). Real options in technology
licensing. Management Science, 53(10),1618-1633.
doi:10.1287/mnsc.1070.0705

Copyright © 2010, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global

is prohibited.



34 International Journal of Business Data Communications and Networking, 6(1), 17-37, January-March 2010

APPENDIX A: ANALYSIS OF MODEL TO PARTNER WITH THE WSP

Table A.1. Cash flow for the partnership with the WSP

Years

Parameters

WACC 20%

Growth Rate 50% 40% 20% 20%

Initial Invest-
ment -$35,000

Recurring Cost -$140,000.00 | -$140,000.00 | -$140,000.00 | -$140,000.00 | -$140,000.00
Revenues $82,225.00 §$123,337.50 | $172,672.50 | $207,207.00 | $248,648.40
(8$35,000.00) | ($57,775.00) | ($16,662.50) | $32,672.50 $67,207.00 $108,648.40

NPV $264.82
Present Value

(Income) $35,264.82
Number of

Subscribers 5,500.00

Figure 7. Defer option embedded in the partnership with the WSP decision

OUTPUTS: |
d1l| -0.3186 The PV of taking on the project now (285) is less than the option to delay (1973),
N(d1)| 0.3750 therefore the project should NOT be undertaken now.

d2| -0.7658 | There s a 22 2% to 37.5% likelihood that this project will become viable before
N(d2)| 02219 expiration (as indicated by Nd1 and Nd2).

l VALUE] $1,972.9 ] The value of the option to delay MM's Partnership with WSP.

PARTIALS:

? Delta| 0375 } Linear exposure to changes in the project cash flows.

? Gamma | 0000

7 Theta | -900.479 | Linear exposure to changes in the project’s time to expiration
? Vega 29902.067 | Linear exposure to changes in the project's volatiity or 'risk’.
?  Rho | 20243720| Linear exposure to changes in the risk-free rate.

Parabolic exposure to changes in the project cash flows.
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Table A.2. Volatility of the cash flow for the partnership with the WSP

Crystal Ball Report

The following simulation is based onMun’s (2002) Logarithmic Present Value Approach. Media News’ expected
cash flow is discounted to time [PV ] and again to time 1[PV ]. The natural logarithm of the ratio PV /PV  is
then used as a forecast variable to perform a Monte Carlo simulation on Media News’ future expected cash
flow. The standard deviation of the forecast variable’s distribution is the volatility estimate we used in our real
options analysis. To get the standard deviation in percentage terms we divided the obtained output’s standard
deviation by the output’s mean.

Forecast of LN[PV /PV ]

Summary:

Display Range is from 2.64 to7.51

Entire Range is from -0.96 to 7.51

After 1,260 Trials, the Std. Error of the Mean is 0.03

Statistics: Value
Trials 1260
Mean 5.46
Median 5.68
Mode ---
Standard Deviation 1.08
Variance 1.16
Skewness -1.29
Kurtosis 5.59
Coefficient of Variability 0.20
Range Minimum -0.96
Range Maximum 7.51
Range Width 8.46
Mean Standard Error 0.03

APPENDIX B: ANALYSIS OF MODEL TO PARTNER
WITH CONTENT SYNDICATORS

Table B.1. Cash flow for the partnership with content syndicators

Years
Parameters
0 1 2 3 4 5
WACC 20%
Growth Rate 50% 40% 20% 20%
Initial Investment -$45,000
Recurring Cost -$110,000.00 | -$110,000.00 | -$110,000.00 | -$110,000.00 | -$110,000.00
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Table B.1. continued

Years
Parameters
0 1 2 3 4 5
Revenues $67,574.00 | $101,361.00 | $141,905.40 | $170,286.48 | $204,343.78
($45,000.00) | ($42,426.00) ($8,639.00) $31,905.40 $60,286.48 $94,343.78
NPV ($902.54)
Present Value
(Income) $44,097.46
Number of
subscribers 4,520.00
Figure 8. Binomial model for the partnership with content syndicators
At each node:
Upper value = Underlying Asset Price 418385.
Lowe value = Option Price 0
Values in red are a result of early exercise 266774.
0
Strike price =30, 000 170102.
Discount factor per step = 0.9512 170102. 0
Time step = 1 period per year 0
R= 1.0'5.13 - 108460 108462.
Probability of up move, p, = 0.4445 0
Up step size, U = 1.5683 271.775 91553 69158.5
Down step size, D =0.6376 _[69158.5 : 0
525.637
2133.78 44097.4
44097.4 -
44097.4 994.667
5297.64 3815.54 28117.7 28117.7
28117.7 - 1882.21
8317.71 6799.66 17978.6
17928.6 1;071'3
12687.1 14318 ' 11431.8
18568.1 18368.1
7289.26
22710.7
4647.83
25352.1
Node Time:
0.0000 1.0000 2.0000 3.0000 4.0000 5.0000
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Table B.2. Volatility of the cash flow for the partnership with partnership with content syndica-
tors

Crystal Ball Report

The following simulation is based onMun’s (2002) Logarithmic Present Value Approach. Media News’ expected
cash flow is discounted to time [PV ] and again to time 1[PV ]. The natural logarithm of the ratio PV /PV is
then used as a forecast variable to perform a Monte Carlo simulation on Media News’ future expected cash
flow. The standard deviation of the forecast variable’s distribution is the volatility estimate we used in our real
options analysis. To get the standard deviation in percentage terms we divided the obtained output’s standard
deviation by the output’s mean.

Forecast of LN[PV /PV ]
Summary:
Display Range is from -0.18 to 2.43
Entire Range is from -5.59 to 2.65
After 36,911 Trials, the Std. Error of the Mean is 0.00
Statistics: Value
Trials 36911
Mean 1.13
Median 1.19
Mode ---
Standard Deviation 0.51
Variance 0.26
Skewness -1.51
Kurtosis 10.73
Coefficient of Variability 0.45
Range Minimum -5.59
Range Maximum 2.65
Range Width 8.24
Mean Standard Error 0.00
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