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rom market highs in March 2000,

Internet stocks had lost 83% of ther

value by April 2001, Out of 317

[nternet [POs, only 16 stocks were
trading above ther offer price, and only 9
above their first-day close price.

Whar were the bases of early high valu-
atnons? s there a theoretcal explanation tor
the sharp decline in prices? What are the
implications?

The purpose of this artacle 15 to answer
these questions using the investment oppor-
tunities approach to the valnation of shares. It
18 very important for investors to understand
Interner stock-pricing mechanisms. Yer the
literature lacks a theorencal foundanon for val-
uation of Internet stocks. This research con-
tributes by finding theoretucal support for the
imvestment opportunities approach.

INVESTMENT OPPORTUNITIES
APPROACH

Miller and Modighant [1961] propose
that the investment uppurtlnntics .ippm.xch s
the most appropriate method to value growth
firm shares. A growth firm is a firm that has
the opportunity to invest capital i new assets
at a rate of return higher than normal.

The model predicts that a manager buys
a firm wich abnormal return potental to max-
mize personal wealth. The price that the man-
ager pays for the firm equals the sum of the

present \-'.11[1L‘ U|‘ current ‘i"l‘L'T-’l[lUIIH llI]LI [l'lt‘
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value of the growth opportunities (see the
appendix for mathematical formulas and a
more detailed explanation):

e of a Growel Firm =
Present Vilue of Current Operations +
Falue of Grownly Opportunity

A firm that has a comparative advantage
in a growing industry, whether because of mar-
ket position, a dominant technology, or pos-
session of a patent, has an opportunity to invest
i new assets at a higher rate of return than
norntal. Therefore, the value of a growth
opportumty is a function of 1} the abnormal
rate of return, and 2) investment 1l new assers,
As the opportunity to invest at the abnormal
rate dinnmnishes. due to a maturing market or
mcreased competition, the value of a growth
opportunity dechnes. The source of the Arm's
value shifts to the present value of current
operations, which 1s a function of earnings
(operatonal cash flows), Once the growth
opportumty completely disappears, investments
in new assets add value to a tirm only 1if the
investments have the ability to produce visible
carnings.

The stock price of a firm that once had
4L OpportunIty to invest at an abnormal rate
of return remains relatively lagh 1f the firm
successfully converts the value of growth into
steady earnings. Otherwise, the price falls.
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APPLICATION TO VALUATION
OF INTERNET STOCKS

Jagle [1999] uses the mvestmient apportunities
approach to find that the value of growth opportunities
amounts to 103% of total market capitalization for nter-
net firms. Exhibie 1 presents the Internet stock valuation
process using the fundamental features of the mvestoment
opportunities approach.

Opportunity for Abnormal Returns Exists

The high-tech nature of the Internet industry pre-
sents an opportunity for abnormal returns. The criteal
pomt s that only a few firms out of many will dominate
the industry in the fucare. Firms that develop a superior
technology have a higher probability of becoming indus-
try leaders.

This 1s especially true if the new technology can

be paired with current technology, and if the owner of

the new rechnology becomes the dominant plaver {see
Fxhibit 2,

Investors Buy (Start) the Firm

The mformation asymmetry berween msiders and
outsiders makes it impossible for an investor to determime
which firm has the greatest probability to dominate the
mdustry in the future. An investor has a better chanee to
realize the abnormal returns by actually managing the
firm with the opportuniey for abnornial returns. There-
tore, the high-tech experts felt confident that chey could

start o firm that could develop the superior technology to
realize the financial rewards that follow:

In support of this 1dea, Schulez |2001] finds that
managerial ownership m Internet firms is higher than in
other tirms. Owner-managers are generally optimistic
about the future of their firms, and they are less likely to
diversity personal portfolios than managers of other firms.

Managers Invest Heavily
in R&D and Marketing

Fhe presence of an opportunity to mvest capital at
@ higher rate of return than normal encourages mvest-
ment in new assets. Managers of Internet firms, trying to
gain g compentive advantage. invest heavily in research and
development of new products, and aggressively market
current products and research efforts to a growing mar-
ket population.

Volatility Increases due to Uncertainty

The uncertamnty as to whether R&D efforts will
produce a conunercially profitable product is extremely
high, with the volatile nature of gh-tech industry. The
mtangible features of R&D and marketing investments
onlv add to already high volatiliey.

Value Increases due to Expectations

The merease in volatility due to R&D and market-
g vestments is translated into higher esomates of above-
normal rates of return, positively affecting the value of

ExHiBrT 1
Internet Stock Pricing Mechanism

Opportunity for
abnormal return
exists

Investors buy to
manage the firm to
realize abnormal
returns

3

—

Munagers invest
heavily in R&D and
marketing

Volatility increases
due to uncertainty of
mvestments

- L

Excess investments
cause negative

Negative earnings
qalue (investment

Managers lack
business savvy,

Value increases due
to expectations that

opportunities profitability overspending on current investments
approach) R&D and marketing | will pay off in the
future
o | & ~ | —
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ExXHIBIT 2
Factors in Valuing R&D Project Options

Technology pairing
1o create value.

[ A new technology can be paired with an existing technology

' Size of current and
potential market

The value of a technology option relates to the value added per
unit and the number of units in the target market,

Strength of linkages
weik.

| The links between technology pairings can be strong or

Polarization of linkages

Determines whether the owner of the new technology or the
awner of the current technology is dominant.

Sedireer Bogr [T9R]

the growth opportunity. In other words. firms that mvesy
more i R&D and marketing i the present will be worth
maore in the future,

Managers Lack Business Savvy

IReahzing the positive relationship beeween mnvest-
ments (volatility) and the future value ofa firm, managers
explore several projects at the same tme, keeping the
option to abandon some projects i the future and to con-
tinue with the development of other projects, depending
on projected success. Supporters of “real option” pricing
models argue that, even though certain projects at an ini-
tial stage of development have a negative net present value,
the managerial option to mvest i new projects (enter
new nuarkets) positively affects the value of a firm. pro-
viding that the final scage of product development will
generate sutbicient cash flows (Myers | 1984]).

A firm with a porttolio of positive NPV projects
may sustain losses from accepring an imtially negative
NPV project, and realize hnmancal rewards later. But if
the firm has a porttolio of imitally negative NPV projects.
like most of the Internet firms do, there is a grear chance
that & firm may not be able to sustain short-term losses.
This ts the fact that most Internet firm managers overlook.

Shamia [2000] calls this a lack of viston. or lack of
business savvy, while Schulez [2001] calls 1t overoptinusim
oroverconfidence. Tokie [20071] finds that a sample of 20
Internet firms spends on average 75% of revenue on R&D
and marketing, This overspending breaks the rules of ra-
ditional strategie planming and financial management,
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Excess Investments Cause Negative
Profitability

It 15 not surprising that Internet firms have negative
profitability, given that managers invest on average 75%
of revenue i R&D and marketing. They view profits as
a distraction [Shama 2000] and treat R&T) and market-
ing as investments rather than expenses [Schulez 20011,

Negative Earnings Diminish Value

As long as there 15 an opportunity for abnormal
returns, a hrm may have a relanvely high value due to
growth potental, even if ecarnings are negative or insignit-
icant. As the opportumty for abnormal returns dimin-
ishes, however, the source of value shifts to carnimgs.

As the number of people on-tine in the U.S. grew
to represent over 50%, of the population, it appears that
the industry leaders (at least) should have produced steady
carnings i an already mature market. With overspend-
ing, Internet firms had a serious problem with negative
carnings. And with slower growth prospects, the prospect
of future earmngs 15 extremely unpredictable and weak.
This cavsed the recent fall of Internet stock prices.

WHAT WENT WRONG?

According to the mvestment opportunities approach,
Internet company nanagers did not lave the business skills
to take advantage of the opportunity of abnormal returns.
Financial analysts also contributed to the ireational exu-
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berance, by valuing Interner stocks according to real-option

[I.IH!.'L‘IIIIL'IILL!N, Ihoring the absence of CATnIngs.

Managerial Lack of Business Savvy

nternet firms spent on average 73% of revenues on
R and marketimg i fiscal 1999-2000) (Tokac | 20001 ).
As aresule, earnmgs renimed negatve during the crin-
cal penod when the source of firms' value was shifting
from growth 1o carnigs. This suggests that managers
Lcked strategie plannimg skills and financaal disciphne

The survival probability of a firm managed by a
youny business-inexperienced Internet executive 1s very
low. Manv Internet firms have been delisted on Nasdag.
and several have already filed for bankruptey.

Financial Analysts’ Projections

It 15 not sumply managers who are solely responsi-
ble for the dropan Internet valuations. Financial analysts
must share the blame—they tell for oprmism and sug-
aestions that excess mvestments would eventually result
m carnings. They wnored the negative carmmgs, valuing
Internet shares at extreme muluples. justihied by the (real)
aptions pricing model Trwas conventent to nsuse
micthod thataccepts negatve NPV projects with the pos-

sibihoy chat values will rebound g subsequent stage of

developnient

While Blick=Scholes [1973] models nay be apphi-
cable i valuaon of capital budgeting projects and finan-
clal OPtons (calls), aptions pricing l|'|vnr}'-1\.l\'cd models
are misleadimg m the valuauon of Interner stocks, Growth
firms must have vistble carnmgs e additon o growth
opportunities. This s the fundamental feature of the mvest-
ment opportty approach that managers, analvses, and
mdivadual investors overlook.

IMPLICATIONS

The mvestment opportumties approach provides a
theoretcal explanation tor the sharp dechine i Internet
stock prices. lntally, the opportumey tor abnormal returns
mtliced valuaoon muluples o adiconally Tigh levels.
Then, however, tirms overinvested m R&ED and market-
ing, treating profis s a distracnon.

The lack of earnings, as well as carnmgs visibihey,
dimmished value when the mdustry enrered 2 more
mature growth stage. Investors realized that Tncernet firms
were not able to convert an opportumty. tor abnormal
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retrns o steady carmings, questioning the husimess
savvy of managers, Investors must value Internet hirms
according o therr ability to produce steady carnings, i
addition to strategically aggressive mvestments i growth.

Managers of Internet Grms therefore face a difhicnle
task. It will take a highly experienced and professaonilly
cdiverse management team o tanstorm gust another recent
Internet [PO o a future mdusery leader

The financial literature has tocused on the present
vilue of cash flows to examume opies such as cash flow
drvers, discount mtes, the ¢thictent markers hypothess, and
agency theory: The emergence of Internet firms opens the
way tostudy the value of growth opportunmnes.

Future rescarch should compare opuons pricing
models with the value H|.g_"l'(]\'\‘lll ll}1|1t!I'T_lJl1ilIL'\ COITI-
nent of the mvestment opportunmites approach. Cleark
there 15 0 potential to combine these models into g omaore

advanced valuation method for Tnterner stocks

APPENDIX
Investment Opportunities Approach

Equation (A1) dluserates the smvesmicnt opportnies
approach

Vi = .'\II)|+Z“” Ll (1" (A1)
e ol o) |
where
N0} = the carmmgs from assets-m place;
Il = 0 nornal re of retrn;
/ = NVeSTNENTs HE e assels b i £l
2 = aovate hagher than nomnl

The first expression resemibles tradioional discounted cash
tlow (DCF) models. The "ol

torecasted [Sihaibiifta PO Assets -l1|-]1f.lL'L' v the present value. As

rate of et discounts

this rare mcreases, the present valoe dechnes, resulomg i Egua-
tion (A=2), the negatve nsk-value relanonship tundamenral to
l\” YT models:

Lctrnings

— (A=)
'(} T

ViCurrent Operations) b=

[he second expresnon represents the value ol growteh
opportaimtes. Expectng retorms lngher thn normal, the owner
fvests i new real assers I!I[}T} Trereased svesabents mduce

tigh uncertunty regarding the commercnl suceess at these
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tnvestiments. The uncertamuy translates mta an imcrease
volaality (p' T). 4 measure of risk assoctated with the oppor-
tuniey for abnormal returms,

As dlustrated i Equation (A-3), the merease m mvest-
rents and the underlying uncertamnty positively affect the vilue
of the growth component (V T) 1 the investment apportun-
tres approach. Toas important 1o note the positve volatility-
value relationship, a feature fundamental to opoons pricing
models (Black and Scholes [1973]). the opposite of the tradi-
tional DCE predicnons.

I{J‘UIT—,O _..luu{A__\]

ViGrowtly T= 1) T (1+p)

Traditional DCE models assume that there 1s no oppor-
tunity to consistently produce above-nannal recurns, (p° = p).
The senistrong version of the efficient markets hypothesis sup-
ports this assumption, seving that 1015 impossible w produce
abmormal returns based on sl publicly available informanon,
including Instoncal price behavior Many argue that traditional
DCE models undervalue Internet stocks because they ignore
the value of growth opportunites, m the absence ot sintficant
L’ilf”l]]gﬁ.

—[‘IIL' gr(.\\\'fll L'(')ll!Pl.)l]L'H[ ﬂi- [Ilt' IV ESTITIEe T (!PPUHLII]I'
ties approach s similar wo the real-options pricing method in
several ways. Fresto it assumies 1 positive value-volaubty rela-
tionship. Second, 1t recognizes the importance of manageral
project selection i investients 1 new assets. Some argue that

the real-options pricing model s applicable to the valuaton of

Internet stocks because of these ;|*-i\1|n]l\tinn.\ {(HBoers ||‘.}‘JH|,
Jarle [ 1999]). In face, 1t tends to overvalue Internet stocks

[recause 1t ignores the neganve effect of losses on the value of

CATTLIIGS.

The mvestment opportunites approach s a balanced val-
vatton model that considers both the value of growth and the
value of carnings.
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