‘

=
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kel

Arcadian MiCTOarray
| Technologies, Inc.

o tal, to negotiate the specific price and terms
3 § negotiating strategy on an assessment of Arcadian’s
economic value and to structure the interests of Sierra Capital and the managers of
Arcadian to create the best incentives for value creation.

Chu’s analysis so far had focused on financial forecasting of equity cash flows.
The final steps would be to estimate a terminal value for the company (also called
“continuing value”) and to discount the cash flows and terminal value to the present.
He also sought an assessment of forecast assumptions. In that regard, he requested
help from Paige Simon, a new associate with Sierra Capital.

of investment. Chu aimed to

Sierra Capital Partners

Sierra Capitél, ocated in Albuquerque, New Mexico, had been organized in 1974 as.

i d of private equity invest-
d, though over the years 1t had a successful recor e
whecge Th < ed its activities to this area. The firm had $2 billion

rtfolio consisted of 64 investments, about evenly §p1it
ents and participations in leveraged buyouts. Sierra

the life sciences sector. Like other investors, however,
owing the boom in biotechnology

ments and had gradually shift
under management, and its po
between venture capital investm

Capital focused almost entirely on
thepﬁrm had been burned by several flameouts foll

e of Sean D. Carras a basis for class discussion
tive situation. Arcadian Microarray

ministra ‘
and reflect the issues facing actual firms and

f Virginia Darden School Foundation, Charlottesville, VA.

iversity 0 : ishing.com. No part of this
managers. Copyright © 2005 by :‘l: grlzlt‘l'lim e).(mail to sales@d;rc.ier;b:ps;zzzl:::’lir‘ ni g s
All rights reserved. To orde: :;’i to;‘e d in a retrieval system: used in or otherwise—without the permission of
. . u
publication may be reprod

ing, rec j g

the Darden Foundation.

ner with the assistanc

ctive handling of an ad
e are fictitious,

This case was prepared by Ro'bert F: Brfl;
rather than to illustrate effectn{e'or inef ethis Ar
Technologies, Inc. and the individuals 1n
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Valuing the Enterprise: Acquisition
stocks in 2000, when many rising young firms’ blogkbuger discoveries faileq to
rialize. Sierra Capital’s mantra now when evaluating investments was, “NRDQ. n\
research, development only.” 0
ologies, Inc.
an Genome Project' in 2003, which “
several companies had developed teck

i i i 10]g.
gies for researchers to exploit that mountain of data. Specifically, those new ool cgts

helped scientists find the links between the variauops in a PCTSOH’S genetic code ang
their predisposition to disease. It was hoped tha}t ultimately thl.S would usher i gy 2
when disease diagnosis, treatment, and prevention could be tailored to an individual,z

unique genetic identity. ’ )
Arcadian Microarray Technologies, Inc., headquartered in Arcadia, Califop,
was founded in 2003 by seven research scientists, tWO of whom had been major coa,
tributors to the Human Genome Project itself. The team had developed a unique DNI;
a waferlike glass chip that could allow scientists

scanning device in the form of
or gene fragments at oné time, rather than ingj

analyze thousands of human genes
vidually. The gene chips, also called DNA microarrays, made it possible to identify

specific sequence variations in an individual’s genes, some of which could be assogj-
ated with disease. Arcadian’s business consisted of two segments:
jan’s DNA microarrays were created using semiconductor-
y. The chips were only a few centimeters in size, and
had short, single-stranded DNA segments spread across their surface. Arcadian’s ]
chips were unique because they could hold up to one billion DNA types—more
than any other microarray currently available. That was ground-breaking technol-
ogy that would afford low-cost and virtually error-free detection of a wide range
of medical conditions. Development of the chip technologies was finished, and the
products were moving rapidly through the Food and Drug Administration (FDA)
approyal process; because of their noninvasive and diagnostic nature, they might
o be available for sale within 12 months.
¢ Humn therapeutics. The search for vaccines and antibiotics with which to fight
mcurgble diseases was potentially the most economically attractive segment, and
irszziléinhlleéﬁgaag;i 1t1;c,/I leading-edg,;e DNA-testing platform to conduct proprieta}'y
P . Management’s lor}g-terrn strategy was to use external funding
ure arrangements with well-capitalized pharmaceutical firms)

Arcadian Microarray Techn

Following the completion of the Hum

2
map the entire human DNA sequence’,

e  DNA microarrays. Arcad
manufacturing technolog

1
Th . ;
e Human Genome Project (HGP), completed in April 2003, was an international research program 1©

m
ap and understand all human genes. The HGP revealed that there are probably between 30,000 and 40,000

human : ? ;
genes, and the research provided detailed information about their structure, organization, and functio?-
gment of DNA.

m's complet®
ns needed ©©
uman
expnsxim

%Sequencing i A
3G e(jlomiccl:il:}:: Zzzzs;f:fteml.un% the exact orde1.' of the chemical units within a sé
sos o duikyritoitas ‘ggamsm s genome and its use of genes. A genome is an organis
develop and direct the act?l- (DNA), a chemical compound that contains the genetic instructio
cxming ishalr ivities of every organism. Each of the estimated 30,000 genes in the v
on for making all the proteins required by an organism, a process called gere
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Case 44
Arcagj,
Cadian Micman-av Technolog;
y ologies,
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to the fullest
e ;
breakthrough, g L possib]e to
. - but deSpi[ efi
requirements ey, © CXterng) ¢ adi. D until jig first
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Major proprietary
ced significant capital
affing, and its own

_ min ; 5
Proprietary reseqrap . o TOM inveg 18 Arcag

ian stj
ch Program_ Ment iy infr et

. as
Aroatiat i, tructure, g

g€Cment ha;
clopiieitl eliey,
]ﬁ £y WOUd R dramaticy)) R Pplicationg fo, ;
rm’s revenues (namely, sales of ¥ and quickly: ts for its DNA microarray tech
pr ' :

alties) would top $1 billion, Reg ot Products h: R i
€Y Chu wag less or;tirrr:(ijsi]'.wr;)mlm iy
IC, believing that the FDA

approval process would
slow
ucts. The cash flow forecasts d(;wn the Commercializq;
and 21CH assumed the fi 0 ement ang of é(;:l of Arc.adiar'fs new prod-
free cash flows were ideng finance itself wigh daer;-gg/\en "t]\ Ethibits :
y cash flows, » tus, the forecasted

In assessing Arcadia
n,
general field of molecular dChu e

manag
M would pet

lagnostics. tWo publicly held companies in the
e Affymetrix, Inc., based in

-

its price/expected earnings ratio was 30.09; its price/book ratio was 8.56; price/
sales was 7.4?; and price/free cash flow was 97.50. The firm had $126 m’illion in
debt outstanding. The firm’s sales had grown from $290 million in 2002, to $301
million in 2003, to $346 million in 2004, and to an expected $380 million in 2005.
The company paid no dividend.

e  [llumina, Inc. of San Diego, California, developed a microarray design that attached
hundreds of thousands of biological sensors to submicroscopic glass beads that
could seek out and latch onto specific sequences of DNA. The company’s propri-
etary BeadArray technology used fiber optics to achieve this m.iniau.lrization of
arrays that enabled a new scale of experimentat-ion. With negative hi
expected earnings, the firm’s price/earnings ratio was mean1ngle§s; ’however, the
firm traded at 8.46 times book value, and 8.82 times sales.'mum}na % (r)zvem;es o
were $10 million in 2002, $28 million in 2003, and $51 million in 2004, and w

expected to be about $73 million in 2005. |
the biotech bust, securities analysts were nOW Cautlc(‘)l.ls
ostics industry. “The human genome penold ustfxe;fe 11n
i ot of hoopla
lth of information about our genes and at msltlm:atltil:re l::/l:;sl ae; Ay
a new wealth @ o fisease said one analyst. "l T yZle e
about the ability tol.Cu{e 4 DN A-based medical testing, ma p
genetics are complicatct.

Having been burned l?y
about the fledgling gene diagn

wgyccess Is All in the Genes.” Investor's Business

& Co., quoted in

. 4 d
4 A aron Geist, analyst with Robert W. Bair
Daily, 18 July 2005, A12.
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expression diagnostic technology: was at
was quickly
process was at be

clashes over direction.

st uncertain in this area,

The Idea of Terminal Value

t him in the final stages of pre
o had just joined the
dwork for the assig

To assis paring 1oL
in Paige Simon, wh

degree. To lay the groun

cept of terminal value:
cHu: Terminal value is the lump-
flows—that’s why we call it “termina
proceeds to us from exiting t
date) of all cash flows beyond

sIMON: Because they are way
worth worrying about, can the
about them.

the forecast horizon.

the edge of the legal envelope, ang g,
i d with entrepreneurial research scientists. The FDA
being floode and established firms experienCeda?nTOval

€ figlg

the negotiations, Rodney C

firm after completing an unde:‘gl; calleq

nment, Chu began by describing thid‘:
On.

sum of cash flow at the end of a stream of cag
1’ The lump sum represents either (a) the
he investment, or (b) the present value (at that futyr

off in the future, terminal values really can’t be
y? 1 don’t believe most investors even think

worth worrying about for two reasons. First, they are #

cHu: Terminal values are
f just about every asset. For instance, in valuinga US,

present in the valuation o

Treasury bond, the termin:
the bond.
SIMON: Some invest

you exit from each

usually a very big value driver.

sivon: I don’t believe it. Terminal value is a distant future value. The only thing

traders care about is dividends. /
cHu: I'll bet you that if you took a random sample of
stocks—I’1l let you throw darts at the financial pages
to choose them—and looked at the percentage of
toda.y’.s share price not explained by the present value
of dividends for the next five years, you would find

t .
hat the unexplained part would dominate today’s value. I believe that the:

plained part is largely due to terminal value.’

SIMON: I’
IMON: I'll throw the darts, but I still don’t believe it—I'11 show you

5 ptured
The i
unexplained part could also be due to option values that are not readily ca ina

flow valuation,

al value is the return of your principal at the maturity of

ors might hold to maturity, but the traders who really set the
-

prices in the bond markets almost never hold to maturity.

cru- For traders, terminal value equals the proceeds from selling the bonds when
position. You can say the same thing about stocks, currencies

and all sorts of hard assets. Now, the second main reason we worry about terminal
value is that in the valuation of stocks and whole companies, terminal value is
b

Simon’s first ta
Present and exp
the data in




Varieties
of Teprim:
rmlnal

Case

Arcad:
adian \p;
hCl‘uv
arTay Tech
\) nologies, |
S, Inc.

CHU: We Can’t ]ea y fOTESE‘_
( ;i g : lnal Va ][e I he o im;
l 1 tl t ‘ eﬂin i
‘ o late 1t. or ‘ha‘
| rea-

value. Each of ¢
. - h
(Exhibit 4). 1 lik(e)st;

. TS a
sti e AW ‘
—nators j ay of trying to home in
: on
S and 18 S book value,

C

estimate of terminal value
SIMON: Like what?

cHU: Give it some thought;

S L ; you can probably figure

it Woi f(;)glee :xamplgs of w.here the vafious e Mesemg

et plproppate or 1r}appropriate. But T

i gle estimator will give us a “true” gpproaches el
: erever possible, we want to use a variety of . 4

approaches.

Taxes

Liquidation VS:

SIMON: What about taxes in terminal values? Shouldn’t 1 impose & tax on the gain

inherent in any terminal value?

CHU: Sure, if you aré a taxpaying investor and if i
forecast horizon. But lots of big investors in the capital mar-

the investment at the
and university endowments) do not pay taxes. And

kets (such as pension funds

other investors really do not have much tax exposure because f’f careful t‘a);l ptl)ax(li
ning. Finally, in mergers and acquisitions analysls and most kinds gf capital budg-
i sonable assumption 18 0 buy and hold, in perpetuity:
5, the MOSHEES ¢ we all need to ask

’ tlle usual i i i . Bll

t is actually your intent to exit

analysis,

alues

acern Vi
g » meant the end—

Ghied x thought «terminal
o tarting 0 8 g 2 If terminal value is really the
siMoN: Now I'm 8 ue in perpet y. B 7
re talking about ¥ alking about & liquidation value? Laqut

and now your :
ending value, shouldn’t W€ be

_ Iﬁ 4
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Market Multiples an

tions and Buyouts

ly take the face value of net workip
g

imate: we simp
y fixed assets, and subtract the 1o
NE-term,

values are easy 1O est :
ds of selling an

capital, add the procee
debt of the company-
cuu: Easy isn't the point. We h

n’t want to as

o do what’s econo.mic?ally sensible. For jp,
stance, you would sume that you would liquidate Microsoft i tlx;e
years just because that’s as far into the future as you can for.ecast, Microsofps ke
assets are software, people. and ideas. The vz%lue of th.os‘e will never get coped &
in a liquidator’s auction. The real value of Microsoft is in a stream of future ¢ ed
flows. When we come t0 4 case such as Microsoft, we see the subtlety of g ash
nal value™—in the case of most companies, it means “continuing value” deﬁr\::;.
from the going concern of the business. Indeed, many assets live well beyong h
forecast horizon. Terminal value is just 2 summary (or present value) of the cqg he
flows beyond the horizon.
o when would you use liquidation v
te capital budgeting, cases like machines, plantg
natural resources projects, etc. The assets in those cases have definite lives. Byt :
companies and businesses are potentially very long-lived and should be valuegq
on a going concern basis. But 1 still look at liquidation value because I might fing
here liquidation value is higher than going concern

some interesting situations w
ies subject to oppressive regulation or taxation

value. Examples would be compant
and firms experiencing weird market conditions—in the late 1970s and early
1980s, most oil companies had a market value less than the value of their oil

reserves. You don’t see those situations very often, but still it’s worth a look

ave t

SIMON: S alue?
cuu: I’ve seen it a lot in corpora

d Constant Growth Valuation

sIMON: Aren’t multiples the best terminal value estimators? They are certainly the

easiest approach.
cuu: I use them, but they’ve got disadvantages, as my chart (Exhibit 4) shows.

They're easy to use, but t00 abstract for my analytical work. I want to get really
close to the assumptions about value, and for that reason, I use this version of the

constant growth valuation model to value a firm’s assets:
TVFirm i3 FCF X (]. s ogo;o'CF)

WACC — 8FCF
“FCE” is free cash flow. “WACC” is weighted average cost of capital. And “of
the const-ant growth rate of free cash flows to infinity. This model was derived

from an infinitely long DCF valuation formula.

py, i FCFo X (1 + grep) | FCFo X (1 + grcr)

(1 + WACC) (1 + WACCY

FCFy % (1 + grcp)’ FCFy X (148
(1 + WACC)’




Case 44
If the Arcadian w-
d gl: Owth rate is ¢ ian Microarray Tech
ensed intg the easy NStang Over ¢ 3 nologies, Inc.
u

€, thl.s 1

When I'm . Con nfin;
v s nit
M bma\l;liltf;]g CqQuity ingye, growth modele]y long model can be con-
€quity-gp emed(i)n assets, 1 yge fie's
puts: Onstant-grg
: growth valuatio
n

TVEquity = Resi al cash
Bl s (14
Residual Cash % of equity — o= B
o
ai aS FIOW (RCF) iS th
coCVIg-—4 domy © Cash flow whie

tor
mon na
rowth r. T me for T
g ate used in thjg mode] ShoRlCF 18 dividends, A key po; .
Tdbe the growth rate B eic s that the
appropriate for the t
ype

of cash flow bein
g valued; 5 i
nd the capjtq) cost should be appropriate fi
nate for that cash

h €quity-holders can look forward

flow as well.

discount rate.

SIMON: Sure, I have g :

numerator, I inserted thee:daerlur1n ‘;ilel. h.ke that to price perpetual preferred stocks. In th

thonghtkiis . ual dividend; in the denominator I inserted wh : 5
£0Ing required rate of return will be for that stream G

CHU: If you insert some iti
. positive growth rate i ;
gets bigger. In a growing econon%y the ;:si L mOdeL'the ot s
£ g = e mption of growing free cash flows
is qui sonable. Sellers of companies always want to persuade you of thei
€1ir

great growth prospects. If you buy the optimistic growth assumpti L
have to pay a higher price f ey

pay g. price for the company. But the assumption of growth can
ge.t unrea.sona.ble 1.f pushed too far. Many of the abuses of this model have to do
with the little infinity symbol, %: the model assumes constant growth at the rate, g,

to infinity.

“Peter Pan” Growth: WACC < g

ght! If you assume a growth rate greater than WACC, you'll get a nega-

SIMON: Ri
tive terminal value. e Bt
. . ; tant growth model.
¥ , n which you cannot use the cons 8o 2
cHu: That s onct SR A a company cannot grow to infinity

: . : n;
think about it: WACC less than g can thappe y, let’s rearrange the con-

at a rate greater than its cost of capital. go illustrate wh
stant growth formula to solve for WACC:

& & CE Next period i g;,CF
WAk Value Of ﬁrmCurrent period

Yo the
. of FCF divided by
the ratio " ealthy firm 10 th

value of the firm would |
e investors cannot be

then

If WACC is less than & 50 < ine of th

have to be negative. Sinc
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vity must be FCF—that means the i

h. Recall that in the familiar constany is ab.

6 the source of negati
gl'()wth

rowing off cas :
FCF is the flow that compounds to infinity at ther]
e

Thus, if FCF is negative, then the entire stream of FCFs must be negatjy, e\thg‘
coml;any is like Peter Pan: it never grows up; it never matures to the pojp, Whe
it throws off positive cash flow. That is a crazy implication because i“VQStors

would not buy securities in a firm that never paid a cash return. In shory, e
not use the constant growth model w'here.WA'xCC is less than g, nor B youan‘
want to because of the unbelievable implications of that assumption,

h Rates; Setting Forecast Horizong

less than zero,
sorbing rather than th
terminal value formula,

Using Historical Growt
cHU: A more common form :
growth rate, simply by extrapolating the past rate

siMON: Why isn’t the past growth rate a good one? .
cHu: Companies typically go through life cycles. A period of explosive grow oo

ally followed by a period of maturity and/or decline. Take a look at the three deg;

this chart (Exhibit 5): a startup of an animation movie studio in Burbank, Calif()mi‘z;
a bottling plant in Mexico City, and a high-

speed private toll road in Los Angeles,
Movie studio. The studio has a television production unit with small bug
steadily growing revenues and a full feature-length film production unit wity
big but uncertain cash flows. The studio does not reach stability until the 27¢,
year. The stability is largely due to the firm’s film library, which should be
sizable by then. After year 27, exploiting the library through videos and re-
releases will act as a shock absorber, dampening swings in cash flow due to
the production side of the business. Also, at about that time, we can assume
that the studio reaches production capacity.
Bottling plant. The bottler must establish a plant and an American soda brandin
Mexico, which accounts for the initial negative cash flows and slow growth. Then,
as the brand takes hold, the cash flows increase steeply. Finally, in year 12, the
plant reaches capacity. After that, cash flows grow mainly at the rate of in

 Toll road. The road will take 18 months to build, and will operate &
almost immediately. The toll rates are government-regulated, but the
will be allowed to raise prices at the rate of inflation. The '

stability in year 3.

of abuse of this model is to assume a very high
of growth of the company

A l'cey_point of judgment in valuation analysis is to set the fo
point in the future where stability or stable growth begins. Y

®This is a sensible assumption for healthy firms, under the axiom of the limited
'cannot be held liable for claims against the firm, beyond the amount of their in

in the cases of punitive government regulations or an active torts system, investor
furthe{ in a losing business. Examples would include liabilities for cleanup
defective breast implants, and assumption of medical costs of nicotine ad: .
value of the firm to investors could be negative.
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Pl re ©€ proj
tain cag, oy, gm\p;/eated, ¥ 1; (.)ISCtS because the explosive
T th 0 eI long periods of time, it is

ing everyth; Ch in €Xcess of
hat yeay i ing! the economy, 1f you did,

horizon and eg¢; y
: estimate W
projecalfl S a terming) Value f, 1d yoy geq the
constant growth formgrlowth e Would yo el T
it on B Sorties Ula for them? Wi ;1 Use in your Ass_ess the forecast
: - Tknow: “Figyre horizons for the

three projects.
See Exhibit 5,

Growth Rate Assumption

€ first is to yg ﬂtllmatmg the growth rate to use in the
© e self-sustainable growth rate formula

Y 8row as fast as it adds to its equi
1 13 ”» qulty
glznpzr; eqtlltyi or “ROE,” less any dividends paid out,
Out ratio, or “DPO”). I'm i

i ; : ; not a big fan of that
Olpf rezclzlh l:ﬁ;:;ll(ljse m(l;st naive analysts simply extrapolate past ROE a%ld DPO w?th—

y ng about the future. Also it relies on accounting ROE and can give
some pretty crazy results.’ :

indicated through the divid

The second approach assumes that nominal growth of a business is the sum of
real growth and inflation. In more proper mathematical notation the formula is

g;ominal = [(1 it g?}nits) X (1 gt g;::ﬂation)] =1

That formula uses the Fisher Formula, which holds that the nominal rate of
growth is the product of the rate of inflation and the “real” rate of growth®. We
commonly think of real growth as a percentage increase in units shipped. But in
rare instances, real growth could come from price increases due, for instar}ce, to
a monopolist’s power over the market. For simplicity, .I just use a short Yers.lon of
the model (less precise, though the difference in precision is not material):

© Ay 5 0 ! |
8Nominal — 8 Units 8 inflation ;‘

nteresting issues: the real growth

ili i along the effects of
lity of the business to pass
- flook in the United States today calls for

bably have not got the political
ro, and the Federal Reserve

er. Well, if inflation

you on two really i

RE——

Now, this formula focuses
rate in the business, and the :
inflation. The consensus inﬂatlon. ou ek
about a 2% inflation rate indefinitely. We P

ive inflation to z€
3 .o States to drive 1 - oh
sus in the United .+ govon rise much hig
}cionsirz)wn strong resistance to letting inflation 11
as s

e

A Critical Look at the Self-Sustainable

able growth rate model, see

TRor a full discussion of g;;eggg?f)m
Growth Rate Concept ( " this mos

$Economist Irving Fisher
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nalyst can really focus her thinking on the more i"terestin
g

?S giverfht:;e:e:ll;:owth rate of the business. :
issue O ¢th rate is bound to vary by industry. Grcm.zth in unit demang
The real grow Je products (such as adhesive bandgges) 15 probably dey, of
consumer staple P Sine popu]ation——less than 1% in the United Stateg_ Gr"nmeq

driven by growth of real disposapje in(i‘zth i

by the growth rate 0 s probabl
oods is probably : s
demand for luxury g demand for industrial commodities like steq] is Pm\Te\
abh

% today. Growth in
:l];cl))::eesu; to tille real rate of growth of GNP—about 3% on average throygh v

time. In any event, all of those are small numbers.
those real growth rates to the expected inflation rate today, yo,
3 get

When you add 24 2 A
a small number—that is intuitively appealing since over the very long Un, the
creasing maturity of a company will tend to drive its growth rate dOWnWard 1.

Terminal Value for Arcadian Microarray Technologies

cHU: We're negotiating to structure an equity investment. in Arcadian. We apq i
agement disagree on the size of the cash flows to be reallzeq over the next 1( Vears

(see Exhibits 1 and 2). 'm willing to invest cash on the basis of my eXpeCtaﬁOns,bm
I’'m also willing to agree to give Arcadian’s management a contingent paymeng if

they achieve their forecast. To begin the structuring process, I needed valuationg of
Arcadian under their and our forecasts. We have the cash flow forecasts, and we
agree that the weighted average cost of capital (WACC) should be 20%—that's |y
for a typical venture capital investment, but given that Arcadian’s research and devel-
opment (R&D) partners are bearing so much of the technical risk in this venture, |
think it’s justified. All I needed to finish the valuation was a sensible terminal value
assumption—I’ve already run a sensitivity analysis using growth rates to infinity
ranging from 2% to 7% (see Exhibit 6). The rate at which the firm grows will
place different demands on the need for physical capital and net working capital—
the higher the growth rate, the greater the capital require-
ments. So, in computing the terminal value using the constant
growth model, I adjusted the free cash flow for these different
capital requirements. Here are the scenarios I ran (in millions

of U.S. dollars):

Simon’s fourth

task: Interpret
Exhibit 6.

Nominal Growth Rate Capital Expenditures in
to Infinity Terminal Year, Net of
Depreciation
2% $0 million
3% -$5
4% -$12
5% -$15
6% -$20

% -$28




Arcadian’g Manag
(oA 1 3 - :
7% to Infinity stment he : o %

lieveg
breakthmugh t

rate 1s justified, though
mendation op W e

growth rate in :
the Up;

the ec Dited St ould ;

5 tfsjk“on‘()my (about 3¢9, - fltes (about 1, pe\:le be looking at the population

ceutical industry revenuelz (l5 €ar), or the hj YEar), or the real growth rate in

a0 : d storj
be considering? © Per year)? Are t;l::: i
re othe

aSSUn]in Y «

Simon’s fifth task:
What drives g77

growth rate in pharma-
I growth rates we should

. < - S
uons against estimates Onablenegs of the DCF vay
Estimates of book anq J; Orded by othe approacheua_ Simon’s sixth task:
pany are not very helpfu?flldatlon values of the Con? Estimate termi as‘ '

. ; i § ina
timates would help, Price/lga:-}rlll-s case, but multiples es- | Values using multiples

S 5mgs (P/E) multiples for and prepare present-

B t0 20 times at the fore. value estimates using
: erably below the P/Es for

S today, but around the P/Es

Arcadian are expected t
cast horizon—that is ¢

lion. Please draw on zf;ugglffnﬁllﬁiesig cadian’s book value of equity is $3.5 mil-
Arcadian paying a dividend for s lonpg tin)l/;)u might know about. We do not foresee
1SlIth(l)_It\Ie:C'flhjt makes me skeptical about the wholg concept. Terminal value for a

g ompan)f ?Nlll be an awfully mushy estimate. How do you estimate
growth? How sensitive is terminal value to variations in assumed growth rates?
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Later, Rodney '« asking price Was highly | values and their
s f mana nt's as g p : !
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006 an
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Chu reflected on th
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Part Eight Valuing the Enterprise: AcC

quisitions and Buyouts

like buying an option on future opportunities to inve
but the potential payoff could be immepge lfstth\

¢
€ntig]
Coulg
Phar-

into Arcadian now was

the price of that option was high, ;
examples of Affymetrix and [Ilumina were accurate reflections of the o

value creation in this field. Indeed, it was reasonable to assume that Arcadiay
go public in an initial public offering (IPO) shortly after a major breakthrough
maceutical was announced. An IPO would accelerate the exit from this investmep
If an IPO occurred, Sierra Capital would not sell its shares in Arcadian, byt inStea(i
would distribute the Arcadian shares tax-free to clients for whom Sierra Capity wag
managing investments. Chu wondered how large the exit value might be, ang what

impact an early exit would have on thé investment decision.
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EXHIBIT@[ Arcadian Microarray Technologies Cash Flow Fore by Arcadian Management (values in millions of

U.S. dollars)

Actual
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

INCOME STATEMENT

Sales
Clinical microarrays $0 $1 $15 $56 $107 $181 $249 $274 $282 $285 $289
Research microarrays 2 12 28 45 75 110 135 165 190 210 225
Royalties and other revenue 0 0 2 13 52 106 146 166 174 186 189
Human therapeutics 0 0 0 0 8 57 171 250 330 352 362
Total sales 2 13 45 114 242 454 701 855 976 1,033 1,065
Cost of sales 74 10 21 41 84 159 246 322 335 350 361
Gross profits (5) 3 24 73 158 295 455 533 641 683 704
Contract revenue 16 21 23 15 12 4 3 3 3 3 3
Operating expenses
Research & development 14 20 24 18 21 21 32 43 51 52 50
Selling, general, & admin. 12 15 24 45 93 176 259 323 369 372 349
Total expenses 26 35 48 63 114 197 291 366 420 424 399
Other income 3 2 2 0 (3) (10) (25) (38) (43) (87) (20)
Income before taxes (12) 9) 1 25 53 92 142 132 181 225 288
Taxes 0 0 5 9 19 32 57 76 89 90 85
Net income ($12) ($9) ($4) $16 $35 $60 $85 $56 $92 $135 $203
FREE CASH FLOW
Net income ($12) ($9) ($4) $16 $35 $60 $85 $56 $92 $135 $203
Noncash items 0 1 2 2 6 10 18 19 15 8 (1)
Working capital (4) (8) (12) (22) (63) (101) (118) (100) (61) ; 1 11%2
Capital expenditures (15) (6) (5) (23) (53) (98) (111) (98) (66) (10) (10)
Free cash flow ($31) ($22) ($19)  ($27) ($76) ($124) ($126)  ($1 23) ($20) $134 $231

Source: Case writer's analysis.
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EXHIBIT 2 )| Arcadian Microarray Technologies Cash Flow _Forecast, by Sierra Capital Analysts (values in millions \
=" of U.S. dollars) e
Actual ‘
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
INCOME STATEMENT ‘
Sales
Clinical microarrays $0 $0 $2 $11 $22 $36 $56 $71 $85 $95 $106 $114
Research microarrays 2. 4 11 22 40 59 89 135 145 160 185 199
Royalties and other revenue 0 1 4 74 12 15 25 50 60 75 91 105
Human therapeutics 0 0 0 0 0 0 0 14 56 80 110 140
Total sales 2 5 17 40 74 110 170 270 346 410 492 558
Cost of sales 7 17 20 25 39 54 72 96 124 142 154 160
Gross profits (5) (12) 3) 15 35 56 98 174 222 268 338 398
Contract revenue 16 22 22 15 12 4 4 4 4 4 a4 4
Operating expenses
Research & development 14 23 25 27 29 33 37 44 53 53 54 58
Selling, general, & admin. 12 21 25 32 44 64 87 104 127 138 136 136
Total expenses 26 44 50 59 73 96 124 147 179 191 191 194
Other income 3 0 0 1 (1) (2) (2) 3) (2) 0 0 3
Income before taxes (12) (34) (31) (29) (27) (38) (24) 28 45 80 152 210
Taxes 0 0 (0) il 4 (13) 4 11 15 27 39 48
Net income ($12) ($34) ($31) ($30) ($31) ($25) ($28) $17 $30 $53 $112 $162
FREE CASH FLOW
Net income ($12) ($34) ($31) ($30) ($31) ($25) ($28) $17 $30 $53 $112 $162
Noncash items 2 3 3 3 4 6 8 10 14 18 20 23
Working capital (6) (6) (6) (7) (14) (17) (19) (20) (28) (16) (6) (8)
Capital expenditures (15) 9) (9) 9) (10) (11) (15) (18) (24) (27) (28) (30)
Free cash flow ($31) ($46)  ($43) ($43) ($51)  ($47)  ($54) ($11) ($8) $28 $98  $149
Source: Case writer's analysis.

EXHIBIT 3 | Paige Simon’s Dart-Selected Sample of Firms with Analysis of Five-Year Dividends as a Percentage
of Stock Price

Projected Present Percentof
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Taxes o o (0) 1 4 (13) k] 11 15 27 33 48

Net income (512)  ($34)  (s31) ($30) ($31)  ($25)  ($28) $17 $30 $53  S$112  $162
FREE CASH FLOW
Net income ($12) (834) ($31) (S30) (831) (825) ($28) $17 $30 $53 $112 $162
Noncash items 2 3 3 3 - 6 8 10 14 18 20 23
Working capital (6) (6) (6) ) (14) (17) (19) (20) (28) (16) (6) &)
Capital expenditures (15) (9) (9) (9) (10) (11) (15) (18) (24) (27) (28) (30)
Free cash flow (s31) (546) ($43) (543) ($51) (s47) (S54) (s11) ($8) $28 $98 $149

Source: Case writer's analysis

EXHIBIT 3 | Paige Simon’s Dart-Selected Sample of Firms with Analysis of Five-Year Dividends as a Percentage
of Stock Price
Projected Present Percent of
Five-Year Value of Market Price Not
Recent Annual Dividend Equity Five Years’ Attributable to
Price Dividend Growth (%) Beta Cost Dividends Dividends
BNSF $53 $0.64 13.0% 0.95 11.2% 3.36 94%
Caterpillar 49 0.80 10.0 1.20 12.6 3.74 92
Cooper Industries 67 1.40 0.0 1.20 12.6 4.98 93
Cummins, Inc. 82 1.20 1.0 1.35 13.4 4.30 95
Deluxe Corporation 33 1.48 15 0.80 10.4 59 82
RR Donnelley 34 1.04 3.5 0.95 $1:2 4.21 88
Dun & Bradstreet 64 0.00 0.0 0.80 10.4 0.00 100
Eaton Corp. 63 1.08 135 1.10 12.0 5.62 91
Emerson Electric Co. 70 1.60 7:5 1.10 12.0 7.08 90
Equifax 33 0.11 35 1.10 12.0 0.44 99
FedEx Corporation 81 0.29 13.0 1.10 12.0 0.00 100
Fluor Corporation 63 0.64 4.0 1.20 12.6 2.54 96
Honeywell Int’l. Inc. 34 0.75 3.0 1.35 13.4 2.84 92
lllinois Tool Works, Inc. 82 1.00 8.5 1.05 7 4.58 94
Kelly Services 29 0.40 11.0 0.95 112 1.99 93
ServiceMaster 14 0.43 2.5 0.80 10.4 1.73 87
Sherwin-Williams Co. 46 0.68 11.0 1.00 LS 3.36 93
Smurfit-Stone Cont. Co. 10 0.00 0.0 1.30 13.1 0.00 100
Tenneco 17 0.00 0.0 1.76 155 0.00 100
Weyerhauser Co. 68 1.60 7.5 1.15 12.3 7.03 90
Average 93%

Note: To illustrate the estimate of 94% for Burlington Northern, the annual dividend of $0.64 was projected to grow at 13.0% per year to $0.72 in 2006,
$0.82 in 2007, $0.92 in 2008, $1.04 in 2009, and $1.18 in 2010. The present value of those dividends discounted at 11.2% was $3.36. That equaled
about 6% of Burlington Northern’s stock price, $53.00. The complement, 94%, is the portion of market price not attributable to dividends.

Source of data: Value Line Investment Survey for prices, dividends, growth rates, and betas. Other items calculated by case writer.
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614 Part Eight Valuing the Enterprise: Acquisitions and Buyouts

EXHIBIT 4 | Key Terminal Value Estimators

—
Disadvantages

Approach Advantages
—Simple
AR —“Authoritative”
Liquidation Value —Conservative
Replacement Value —“Current”

Multiples,

Earnings Capitalization —Simple
—Price/Earnings —Widely used
—Value/EBIT
—Price/Book

Discounted Cash Flow

—Theoretically based
—Rigorous

—Affords many analytical insights
—Cash focus

—Multiperiod

—Reflects time value of money

—Ignores some assets and liabilities
—Historical costs: backward-looking
—Subject to accounting manipulation

—Ignores “going concern” value
—(Dis)orderly sale?

—Replace what?
—Subijective estimates

—*“Earnings” subject to accounting
manipulation

—*“Snapshot” estimate: may ignore cyclical,
secular changes

—Depends on comparable firms: ultimately
just a measure of relative, not absolute
value

—Time-consuming

—Risks “analysis paralysis”
—Easy to abuse, misuse
—Tough to explain to novices
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EXMHIBIT 5 | Cash Flows of Three Deals with Differing Rates of Development (values in millions of U.S. dollars)

Movie Bottling Toll
Year Studio Plant Road
1 ($20) ($20) ($20)
2 (40) (60) 90
3 (60) (100) 169
4 (20) 5 172
5 0 10 176
6 20 20 179
7 30 40 183
8 50 65 187
9 75 115 190
10 100 150 194
11 90 180 198
12 80 190 202
13 60 200 206
14 55 204 210
15 70 208 214
16 85 212 219
17 95 216 223
18 105 221 227
19 130 225 232
20 150 230 237
21 140 234 241
22 160 239 246
23 190 244 251
24 225 249 256
25 240 254 261
26 230 259 266
27 255 264 272
28 260 269 277
29 265 275 283
30 270 280 288
31+ Steady growth to infinity.
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Source : Case writer's analysis.
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: : d Present Value By Variati :
EXHIBIT 6 j Sensitivity Analysis of Arcadian Termlni! Valuoef f:\JﬂS S Y Variations
inal Value Scenarios (values in millions -9
Termina ( ————
_Arcadian’s View
i o, % 5% 6% &
Annual growth rate to infinity 2% 3% ’ﬂ ST 7%

: ; : 20% 20% 20% 205
Weighted average cost of capital 20% 20% ($15) ($20) %o
Annual capex (net of deprn.) 2015 $0 ($5) ($12) @ @® ($28)
Annual addition to NWC 2015 — () (5) 180 b (9)
Adjusted free cash flow 2015 202 194 185 e S 165
Terminal value 2014 1,142 1,173 1,200 ) ' 1,355
PV of terminal value 2014 185 189 194 20513 212 219
PV free cash flows 20052014 ($151) ($151) ($151) ($151) ($151)  (s151
Total Present Value $33 $38 $43 $52 $61 $68
Sierra Capital’s View
Annual growth rate to infinity 2% 3% 4% 5% 6% 7%
Weighted average cost of capital 20% 20% 20% 20% 20% 20%
Annual capex (net of depr'n.) 2016 $0 ($5) ($12) ($15) ($20) ($28)

Annual addition to NWC 2016 = () (5) @) (8) ©)
Adjusted free cash flow 2016 185 177 168 163 157 148
Terminal value 2015 1,049 1,073 1,093 1,142 1,189 1,219
PV of terminal value 2015 141 144 147 154 160 164
PV free cash flows 20052015 ($118) ($118) ($118) ($118) ($118) ($118)
$23 $26 $29 $35 $42 $46

Total Present Value

Source: Case writer's analysis.




