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Abstract

This sty prontdes an amalvtical framework o split cash flenvs, ik and
wiie of o venttire project behveen the ventre capitnlia and the
entreprencar under sarions financial (nstruments By intreducing the
degree of risk averston of the ventiure cupitalist and the opportunity cou
af the emtrepreneurial labur servives over the life of the project; thiy
report acdresses an importont issue of the selection of [financial
iestrument (s) which is acceptable to botl pardes. Through an extended
coampile,  the reandts of the theoverical  discission  are dirived
namerically. A discission of the restrictive assumptions hay been
developed  for the analysis, and o list of possible extensions v also
provided.

Introduction

Venture capitl hag emerped as an importnt srea of finance for
pcademic researchers for the last 15 years or more. This interest logs well
behind the development of the industry both in US und elsewhere
[Wright and Robbie, 1997]. Studies have done that include the origin of
venture idea, how it does work in the cconemy, cuntribution of venture
capitalist in development of sound venture capitalism, sounces and types
of funds and process of Investing. agency ssue and information
asynimetric problem in venture investmenl, financial contracting am
different instruments, stopes of financing and venture tefmination jesue,
risk and reern sirategies, and others

Mosi of the researches hove addressed these [ssues either from venture
cupitalists (VCs) und investors or only from VCs point of views, Few
studies have nddressed the entreprencurial jssues in-depth. For example,
different financing structures and risk-return strtegies in between Vs
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and entrepreseats are investigated in
explomaiory resewrch, not
. MY rEscrch, i
mdeling Ium:nnt. The main focws of this study is 1o contribute mr“:
this gap ol existing research in venture capital investment, i

Relevant Literature in Venture Capiinl

The tnditional concept of venture capital (V) investment belongs 1n
independent sources of funds and independent fitms 1end jo be seen a4
the more traditional type of vemure capitalist, These funds typically
funded through limited 1ife closed-gnd funds and are highly committed o
generate return for investors (hrough realizing o capital gain within i
very specified period of time [Wright snd Robbie. 1%97]. In more recent
years, the captive venwre capitalists, which are par of banks or
insurance companies and do not have o raise capital from fhind parties,
are increasing day by day [Abbotr and Hay, 1995 Captive venture
capitalists tend 10 invest pamarily in later-siage projects. such oy
development copital and management buy-outs and buy-ins.

Since the very beginning of theoretical research und its practical
applicution, agency problem is being considered o major isswe in ventune
capital invesiments. Venlure cupitalist 45 on agent of [und prowviders or
investors his agency relutionship and a signilicant agency problem may
arise in the valuation of investments for the purposs of reporting ta
investors |Wright and Robbie, 1997). Venture capilalist &% an agent i
responsible Tor such valustions and on which their performance will be

judged |Fried and Hisnich, 1994],

The sdverse selection issue is another dimension of research in veniure
capitel investment. [nstitutions are feced with » potential  adverse
sclection problem in that they are unable 10 gauge fhe managers’
performance in the enterprise prior o deal completion [Amit and et al,
1990). Adverse selection issues also raise erucisl problems dn the

wnilal effectiveness of postiransacrion muniiong by Institutiond
investors [Stiglitz and Weiss, 1981 ] Thise silations lead investors 1o
misjudge @ proposed investment in o venture ond 4 deal and
sccompunying financial struciure 10 be agreed may be inappropriate and
posaibly unattainable [Wright und Robitile, 19T



i AT Borvarnal i Thasmeve sl Farmmiien (ANTEYL Vol b 8o ], bumgary, man

Anothot sty poirits out that entrepreneur’s Gamiliarity with (e industry,

| charmctetistios, and tack records can provide some insight foe
ihe ventire capitalist, these crileria mre ol hest partinl predicion of future
puccess. They argue that il venture capilaline are unnble lo nasew privaie
mnformation absaut an entreprenenr” capabilities, low-ability entrepreneury
will acep the venmre capilalist's price ofler while high-uhility
entrepreneurs will not [Amit nnd et al, 1990],  The natute  of  fhe
relationship between the ventire capital and the entrepreneur has i vary
high impact on the level of returns [Barry, 1994]. But it I§ not cledr from
the cumrent literature what are the delerminants of t!!li! HTiprany
relationship and how these déjerminant faciors have has impict on the
distribution of rtisk and rotum in between ventute capitalst and
entrepreneur.  Among  these, we  belipve, nsture of  financi
contracting/structures is one of the most Imporiant determinants (o this
relationship, However, negotialing appropeiate financial structures uiing
individualized lnvestment instruments i an important altribute in verture
cupital investment |Best und Mitra, 1995),

Tyebjee and Bruno [1984) argue that VC investment differs from equity
financing in publicly traded eompanies in four ways. First, VCs generally
invest in firms thal do not have ¥ proven hisiory, Second, the investmen|
is placed in small firms, implying a higher degree of involvemen
between the VC firm and the entrepreneur. Third, VC investmenis are
ittiquid in the shor-ierm because no secondory market exists for shares
in a privately held company. Finally, when VCs commit 0 an
invesiment, they do so with the understanding that rewnrds will pot be
scen immediately. In another study they made a major contribution fo
idenmifying the stages in the venture capitnl process [Tyebjee and Bruno,

1945},

Research siudy shows thit venture capitalists fovored the use of
preference slock regardless of the presence or absence of deal specilic
influences, The use of debt financing is subject 10 seveml exceptions:
that the Investment would shortly genernte tmomble income, would have
collaterilizable asects, would huve products resistint 10 the econpmic
cycle and are more likely to be later stage finuncing [Noton and
Tenenbaum, 1992],

Anather study by the sume wrilers examines the link between laancing
structures, financing stages and venture capitalisis’ characieristics, They
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A particubin problem concerns the conseijiences of the vontiire capliale
wnd the entrepreneur Tailing m agree on the degroe 0 wiiich the ventuee
will be profitable, with comeqient mplications for spliming the agun
sake sitribwitable Wy each. Thin bs e w0 differences in rogard W
imcertaintics. Chils and Woodwprd, [1993] suggess (hat this peobiem can
be aildressed through the use of stock options In the financlog stfbctures
and it could induce them o 3¢t in a very professlonal manter o get (he
added advantages al sock options in future.

Structure of Financial Contructing

As mentioned earlier, the very specific objéctive of this suxdy is o
ieniify differant structure of financing in veniure capital investiment amd
thelr impact on distibaton of dk-retum on both venlire lisi
(VCs) and entropreneur. The relationship between ventute capitalist and
entreprencur s very importani compere 10 the relationship between
venture capitalist snd investon in achieving the ultimate goals of venmre
capiial investment. The structure of fimancial contracting = mos!
imporiant determinant fo dentily relationship between them. There are
three forms of financial coniracting in venture copital investment: (1)
equity or common stock financing, (2) preforred stock fimacing, and (3)
debt financing. Each of these three has some exclusive [datures that
differentimte with coch other. For example, under common siock
financing both parties abare risk and tetum poportionately w thew
ownership into the venture. But veniuro capitalist has pre-emptive right
over cash flows under preferred siock fimancing. Vienture caplialist will
slao has pre-emplive right over cosh fows under debl Bnincing without
any ownership interests.

Distribution of Ownership and Risk

Owneahip is an important svorce of sk and redurm both under commaon
sock and preferred mock financing. There i no hard and fust wle of
determining the share af ownership of venture capitalist amd entrepreneur
aoto the ventute Investment. Indeed, the contribution of respective
parties to vesture investinent us agalod Wil expected present vilue (V)
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of all podentinl fwture bonelits (cash Mows) B an impofiant criteris
determine share of ownership in venjure ciapital investment. Disteibyrboy
of cadh Dows and risk ax well pre dircctly assccine wilh degree of
ownensbip ander common stock  Tinancing whereas (his distribition
pantern affects in different ways under preferred siock  fnincing
depending on tetms and conditions attach with preferred sk

Ownership pattern has virlually no impact on debt financing where
interest on debt paymenl ts committed irvespective of lulure putcames
Mareover, debi linancing requires only the payment of principal o ihe
end of matuity or as agreed upon. Bul venture capitalist has pre-emptive
demand on terminal value of venture investment under both prefermed
stock and common stock financing. As a result, degree of ownerhip i
the only way 1o distribuie the potential terminal value in between venture
capiinlist and entreprencur,

In all cases, the risk factor nssocinles with the variation of cash flows
during the potential life of venture investment. In general, more cenam
and stable cash Mows means o lower nisk while uncertain and unsiable
cash flows introduce o higher risk for both parties. Let us assume a
venture investment with the following sssumptions:

{a) It requires initial investment or cash outflows (COF) of $250 and no
other investment requires in the subsequent stages,

(b) expected life of the venture s 6 years,

() there are two econbmic stenario, bad and good with equal
probability [.e. 50% chance in both cases,

(d) project will start generating cash at the end of third year und expected
cash inflows (CIF) including terminal value at the end of six yeur would
be:

Caush Flaw Information
] ] i
Petiod RIENEE 4 WW
Economy | Probabiliy CASH FLOWS =
| o oD |0 [ [in | a0 |30 m__%__
Goosd | 08 o 0 |0 |40 300 | M0 | We | X =il
S 5 o o jo jow | ||| | o

E(CIF,) = CIF(B,) x P(B) + CIF(Ch) x POl



The Lvigmat #l Piithial liibvumnein v § b ey i ye)
Bk Miturn i Venmes Camnl Daveviman A

wilete.

CF = Cash Flows

TV = Terminal Vilue

B (CIF ) = Expected canh inflows in kil yeur

P} = probability of bad economic conidition

PG = probabiliny of good economic condition

CIFIB) = CIF in kih yenr under had scenatio

CIB(Gy) = CIF in kih year under good scanaria, for example, expected
cash inflows in thind year is ;

E(CIF) = (80 x 0.5) + (49 x 0,5} = $270,

(e} project discount rate is assumed af S and risk i distributed
uniformly over the life of the project,

E(PV) = PV(B) x P(B) & PVG) x P{G)-rrrrmrmrrrrrrmmrmsrrrrsrramsrrs {2)
where,

PV(B) = expected present value of project under bad scenatio, and

PVIO) = cxpetied present value of project under pood scennrio,

oCiF(B) y
PV(B) = L+ R i3
where R = discount rae which is 509% in odr esample.
' K = number of year
20 1 2000 1060
= + + = 5149
A T UM T O TS
= CIF{Gh)
5 R Al Liisisessrsesssniisssseisssssrssvisesrrsrarsassesssalll |
™o 2 (1+R)
490 500  BOG 20K
PV(C) -

TS 08 a8 s
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Now, il we apply the value of PV (B) and PV{G) into equation # 2, the
expected present value of the project as a whale would be:

E(PV) = (5149 x 1L5) + (5525 x 0.5) = $337 andl we assume that venmure
capitalis provides all the initial invesiment of $250, In this case, venture
capitalist could demand 74% ownership and the resi goes o ihe
entreprencur that is 26%. The proportion of ownership is deiermined us
follows:

Vienture capitalisi’s implied ownership proportion = 250/337 = 74%, und
Emtteprencur's implied ownership proportion = | - (1L.74 = 26%.

The ownership proportion is an imporant factor in allocating nsk and to
some exient it has direct impact on the distribution of return and nsk.
The stundard devintion (6,) as a messure of risk in venlure cipital
investment is determined by using equation # 5 mentioned below.

@} =[E(PV)~ PV(B)]'xP(B)+ [E(PV) = PV(G))" xP(G) ~(5)

= (337 - 1495 x 05 4 (337-525)" x 0.5
= 35344

Oy = 1’{]': = ¥35344 = |88, where o, = standard deviation or tofal
sisk of project,

The financial coniracting belween venture capilalist and entrepreneiit
does not have any direct influence on the cash flows of project us long as
project moves forward s planned initinlly, So, we assume thir expected
present value = E(PV) of 337, net present value (NPV) of 87 (NPV = 337
- 250), and siandard deviation of 188 (o, ) will be kept intact through oul
our analysis unless we change our original sssumptions, The distribution
of risk and refurn is a direct function of terms knd canditions attuel with
reapective finuncing struciure or financial comracting.

Common Stock Financing

Under common stock financing both venture capitatist and entrepreneur
has legal ownership depend on their relative contribution o the venjure.
in our example, venture capitulist holds 74% ownership and entrepreneyr
portian is 269%. They will get cash Mlows and other benefits in accordance
with their respective share of ownership,
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In both cconamic scemnrins, veniure capitalist and entreprencur will
share cash Mows including rerminal value at o raie of 74% and 26%
respectively. We hssume that the discounl rate of both parties s 50
discount rate i atso 5095 ). Now, if we apply equation # 2.3 and
4, we will ger expecied present value E(PV) of 250 for Vs and expecied
presemt vatue E(PV) of 87 for the entreproncur. These give us & net
preseni value [NPV = E(PV) - present value of COFs) of S0 and $37 for
verdure capitalist and entreprencur respectively. Agaln, il we apply
equation # 5 to measure the varintions in cush flows ol ench pany, we
will gat swindand deviitions us follows:
6,= [{250-111)" (0L.5) + (250 - 389 (0.5))' = 139. 6, = stundand
deviation of VCa

e =|(B7-38)"(1L5) 4 (87— 136)° (1.5)]"° = 49, &, = standard deviation
of entreprentur’,

This is important that their degree of risk is equal 1o their proportion of
ownership in comman stock financing. We know, the total risk of [ )
the project is 188, Venrure copitalist bears 745 of tol project mk
(139/188) and entreprencur takes other 26% (49/188) of toml project
nisk. S0, there s a perfec) positive correlmion between distribution of
risk-return and share of ownership under common stock fimuncing in
venture capital investment. Venlure capitalists assumes the majorify of
the risk in equity financing at the investment i not secured with any
assels [Best and Mitra, 1997)

Preferred Stock Financing

Venture capitalist hos preforentinl right on cash Nows spd other benelits
over (he life of the venmre. By defuult, the remaining portidn will go 1o
entreprencur. Financial contract in venture capital investmient includes
wsually preferred siock financing because it gives preferential righm o
VG aver cash flows and assets that common stock does nop [Bess and
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Mitra, 1997, The nature of pre-emptive right of venture capitaliv
depends on the terms and conditions anach with preferred stock. Five
most commonly used structure of prefemed siock financing are available
in pracvice and these are (1) simple or plain vaniily preferred siock (PS),
(2) cumulative preferred stock (CFS), (3) CPS with warrant (CPSW), (4)
PS with warmant (PSW), and (5) cumulative preferred siock with
convertble (CPSC). Ench of these structures has some unique features
and ha influenced in difforent ways over the distribation of rivk and
return in between venture capitalist and entreprenenr, This study includes
the analysss of plain vanills preferred stock and cumulative preferred
stock. Three more assumptions have been made o analyze ithese
structures of preferred sioek financing. These are (a) S0% discount rate
{or both venlure capitaliss and entreprencur, (b) entrepreneur will get
csh/returnibenefits only after paying all claims of venture capitaliit af
firt place, and (c) venture capitufist will et terminal vatue at the end of
venture life i a rale of 74% which is equal o his implied share of
awnership under equity financing at a similar discount rate of 307,

Simple Preferred Stack (PS) Financing

This i8 the simplest form of PS5 financing, Venture capitalis! has
preferential right over corrent and future cash Nows. Ususlly, venture
capitslis) will ger dividend at o constant rate. In ventore capital financing
it s mot possible w0 get o dividend mie that is available in the market. In
any way, veniyre capitalist will ot sccept any deal or dividend thar does
not satisfy minimum expectation or requirement as against a risk fsctor
of SV% discoun! mte. This meuss, the intemal rile of retwn (IRR) of
venture capitulist must be ol lest SO% gnld anmunl preferred dividend
mrﬂnlli Il'liul yur would be :tl.i:ulllid N Fnllm
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whete,

X = annual prefered dividend,

P(B) = probability of bad which is (1.5, and

P(G) = probabilily of good which is (15,

After solving equation #(6) for X the valse is as fullows:
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The anmual preferred dividend is much highee than expecied cash inflomy
undct had scenano in each year since year 3 1o yoar 6. This implies that
venture 1% unable o pay preferred dividend of $259.30 anoually nnder
biad seenario. Anything less than S259.40 would result a negative NFV 1
venture capitalist which is urn will give a return less than the requirei
IRR of S0%. In this situstion, we need 10 modily equation # 6 o
sccommodate all assumptions as specified earlier. Based on tridl and
error method wee keep working unless the annual preferred dividend
satisfies both vemure capitalist and cash flow pattern of the veniure. In
our example, veniure capitalist will get, on principal, the entire cash
nflows under bad scenario and will get a constant annual dividend if the

project goes in good direction. So, the modification of equation # &
would he:

i e 3w 3 HRLE X X 'y ¥ atdsw
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_ 250 - 25,99 - 38,95~ 39.23
0.3566529

X = 409

This gives us a value of $ 409 (X = 409) as annual preferred dividend
and the amount of preferred dividend is less than availuble CIFs of the
project under pood scenario, The following table summarizes ihe
distribution of cash and risk between vanture capitalist and entrepreneur

under simple preferred stock financing.

Distribution of Risk and Return

{Simple Preferred Stock Finuncing)
.F = be :_:;I:!{}H]HE- H [:} bkl [Tt S =
o S e ] " [ W
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The expecied present value of cush inflows for ventiire Capitalist s 250
thai is equal to his initial investment onto the ventite leaving  teeo net
present valve (NPV) with 50% rtewm ws implied discount rate,
Entreprencur has a NI'V of 87 similar to equily linancing. Compare i
equity financing, the rsk (0.) of venture capiialist is less in prefened
stock financing that is only 120 (6,2 100) or 120188 = 64% of fot)
project tisk than » nxk of 134 or TA% of el nsk in aquity financing. On
the other hand, risk {4,) of enreprencur incronses 1o 68 which v 36%
(6&/188) of 1wl project risk compare 10 a 26% in equity linancing. The
shift of nsk from venlure capitalist o entrepeencur s due to the

commitment of payment of preferred dividend 10 venture capitalist under
prefered srock linancing.

Cumulative Preferred Stock (CPS) Financing

The umpuid dividend in any year will curry forward and is payable
immediately a8 soon s CIFs are sufficiem to pay off these previously
accumulated unpaid preferred dividend. Venture capimlists’ fnancial
interest 15 more protecied with this rype of financing structure. Now,
what would be the annual preferred dividend in cumulative prefered
stock financing? Agmin go back o equation # 6, we find 3 minimum
annual preferred dividend of 259,40 without cumulative condition, With
cumulative condition it would be higher than this amount. But at this
stage, we do not know the exact amount of atmual preferred dividend.
Let us apply the trial and eror method wking ine consideration of
minimum dividend payment $ 25940 withou! having any cumulative
condition 10 st whethes it is enough 10 salisfly venture capitalisi’ clam
with cumulative condition under bad sceénario, The starting point of our
equation is third year.

Determination of Annual Preferved Dividend

Cumulutive Preferred Stock Financing :
Year Annual Maximium Yearly Cumnlative
preferred uvnilahle i Unpaid
dividend cash 10 pay dividend dividend
(En. 6 dividend
3 239 in i 204
4 239 100 159 o8
5 259 00 59 "
f 9 20 50 486
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The cumulative unpatd prefecred dividend at the ond of sixth your is 385
If we ahsume thal entreprencur will be willing 1o pay 1his unpaid
dividend 10 VOs from his share oo erminal value of progect a the end of
sixth vear, even cush Mow patiern of the project does not satisdy this
argument. Because, the total unpuid nmount (486) at the ead of sixth yeu
s miuch higher than entreprencur’s 26% share on lerminil value which i
only 208 (26% of 800 = 208). Even, entreprencur’s share is nol enough
1o pay all unpaid claims of venture capitalist at the end of venture under
bad state of economy. So venture capitulist could easily demand (he
whole TV of S800 under bad scinario and il %o, then annial prefermed
drvidend would be:

W 10 L. < N - b LT i:u:um,‘{.“ L X x P x *h'lrlhhl
wa o ns as ne® Mt a9t of ast e -
R coemmrsisoemriil i B
x‘lﬁﬂ-?4.35—35.u.'ﬂ_m
(.3566529

The annual prelermed dividend of $383 as calculated above & less than

expected CIFs In each yoar under good scenarin, The distribution of cash
flows and risk as well in between venture capitulist and entreprencur are
show below,

Distribution of Risk and Return
(Cumulntive Preferred Stock Finnncing)
| B § .
fﬂ'ﬂ % - a0 s T 1.1 ulil'*q;ml‘r| 1 = = -
- - - & s =
gl R R e =
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Again, we upply equation # 2, 3 and 4 1o caleulate expecied present value
E(PV) of cash flows of VCx and entreprencur as well. Eqmn M5
used to calculate the variation in cash Mlows fe. risk of veniure capitalist
() und risk of entreprencur (6,). We find, &, = 101 or 54% of (101/188)
wotal project risk and 6, = 87 which i 46% of (87/188) total project risk.
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Compare 10 noa-cumulitive of simple prefened siock financing, venture
capitalist risk again decreases o &, = 10] in comulative preferred swock
financing from 1200 in previous case. That is o 10¥5 decrease (647-54%
from non-cumulative or simple preferred stock and 200 (74%.54%)
decreate from equity financing structure compare 1o shate in fotal project
risk. Any decrease in risk 10 VO™ part has o direct impact of incresse in
risk (o enfreprencur, The more certain and/or commined cash Mows 10
venture capitalist means a less variation in CFs and hence decrense in
risk. Entreprencur always gets remaining portion {after paying to VUs) of
CFs in preferred stock [inancing means a higher degree of variahility in
CFs that leads 1o an incrense in risk (d,) 10 entrepreneur,

Conclusion

We have identified two possible scenarios where both partics may act o
react with respect to a financial instrament, If the financial instrument is
undesirable to both parties, then there is no question of any investment 1o
s venture projeci. The conflict of interest arses, W the financial
imstrument is desirable 1o only one party but nol 1o the other party. An
approprinte instrumeni I8 one that is seceptuble and desirable to both
parties. With respect to the choice of financial instruments, this study
supports the conclusion of Norion and Tenenbaum (1992) that the
venture capitalist lfavored the use of preferred stock. But, the
entreprencur side is ignored in the current literature, although an
appropriate choice is one that is acceptable to both parties. A partial
choice by one party is not enough 10 get start 5 venture project in the
market place. A complete choice with due consideration of both parties
interests is # must for an effective financil contracting.

The findings of the study give direction o do further research in this
area. Rescarch study cun be done 1o find out an optimal solution with
respect 10 develop a financial instrument that s desirable to both the
venture capitalist and the enrepreneur. Qualitative factors like, market
potentinl, competition, managerial competence,  entreprencur’s
commiiment eic. might have impact o see the decision problems in a
differemt way than what we expluined the same purely on a financial
basis, However, in any way, » mutual accepiance is an important clement
in the choice of finuncial instruments in veniure capital.
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